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ORAL PRESENTATIONS
Clinical Toxicology

Recent progress in LC-MSn- and LC-high resolution MS
methods

O01 Online extraction LC-MSn method for the detection of
drugs in urine, serum and heparinized plasma
Mueller D1, Rentsch KM1

1Institute of Clinical Chemistry, University Hospital Zurich, Zuerich, Switzerland

Aims: In clinical toxicology, fast and specific methods are necessary for the
screening of different classes of drugs. Therefore, an online extraction LC-MSn
method using a MS2 and MS3 spectral library for the identification of toxicolo-
gically relevant xenobiotic substances has been developed and validated. Since
many substances are excreted in urine primarily as metabolites, human liver
microsomes (HLM) were used for the generation of metabolites in vitro, which
were identified using the LC-MSn method and subsequently added to the library.
Methods: Urine samples were run twice, once native and once after enzymatic
hydrolysis. Serum and heparinized plasma samples were run once. Internal stan-
dards as well as buffer or acetonitrile were added to urine or serum and hepar-
inized plasma, respectively. Following centrifugation, the supernatant was injected
into the system. Extraction was performed by online turbulent flow chromatogra-
phy. Chromatographic separation was achieved using a phenyl/hexyl 3mm col-
umn. For detection, a linear ion trap, equipped with an APCI interface, was used.
The different compounds were identified using a MS2 and MS3 spectral library
containing more than 450 compounds as well as the retention times. For the
metabolite generation, substances were incubated with the HLM suspension for
3 hours. The reaction was stopped by the addition of acetonitrile. After centrifuga-
tion, the supernatant was directly injected into the LC-MSn system. Results: The
turn-around time to report the results of the screening was less than 1 hour for
serum and heparin plasma samples and approximately 2 hours for urine samples
including hydrolysis. About 90% of the 450 substances could be identified with a
limit of identification below 100 ng/ml in all sample materials. For serum and
heparinized plasma, approx. 80% of the substances could be detected already at
the lower border of their therapeutic range. A patient sample comparison with
existing methods for urine as well as a comparison between screening results in
urine and serum or heparinized plasma and urine gave satisfactory results. Com-
pared with the literature, most metabolites of the tested substances could success-
fully be identified. Conclusion: The presented method allows a fast and sensitive
analysis of a broad range of compounds in different matrices. Moreover, genera-
tion of metabolites and their addition to the spectral library is a very straightfor-
ward process.
Keywords: LC-MS, online extraction, toxicological screening

O02 Quantification of 14 sedative drugs and their active
metabolites by LC-MS/MS with automated online sample preparation
Steiner R1, Mueller D1, Rentsch KM1

1Institute of Clinical Chemistry, University Hospital Zurich, Zuerich, Switzerland

Aims: Sedative drugs can lead to severe coma which can not be differentiated
clinically and by electro encephalography from brain death. Therefore, it is man-
datory to proof the absence of sedative effects in a patient being diagnosed as
brain dead. Consequently a fast quantitative LC-MS/MS method for the determi-
nation of the 14 sedative drugs and their active metabolites is needed. In order to
enable sufficient data points for each of the analytes and the internal standards
including one quantifier and two qualifier transmissions, the analytes had to be
separated in two different runs using the same analytical method. Methods: After
addition of 20ml 25% ascorbic acid solution, the internal standards (diazepam-d5,
temazepam-d5, fentanyl-d5, zolpidem-d6) were added to the serum samples. Fol-
lowing centrifugation, the supernatants were transferred to autosampler vials.

Extraction was performed using the turbo flow technology with a cyclone extrac-
tion column (Thermo Scientific), and the analytical separation was achieved with
an Uptisphere 5m ODB column (Interchim, France). 10 mM ammonium acetate,
0.1% formic acid, methanol and acetonitrile were used as mobile phases. The
analytes were detected in SRM mode (using 1 quantifier and 2 qualifier transi-
tions) after heated electrospray ionization on a TSQ Quantum Access Max mass
spectrometer (Thermo Scientific, Switzerland). The run time for one run was 12
minutes. Run A included diazepam, oxazepam, nordazepam, temazepam, cloba-
zam and desmethylclobazam, midazolam and a-hydroxy-midazolam, and fenta-
nyl. Run B included alprazolam, bromazepam, clonazepam, flunitrazepam and
desmethylflunitrazepam, flurazepam and desalkylflurazepam, lorazepam, and zol-
pidem. Results: The method was linear in the range of 1 – 50mg/l (alprazolam,
clonazepam, fentanyl, flunitrazepam, flurazepam, N-desalkylflurazepam), 10 –
500mg/l (diazepam, nordazepam, temazepam, clobazam, midazolam, a-hydroxy-
midazolam, N-desmethylflunitrazepam, bromazepam, lorazepam, zolpidem) and
100 – 5000 mg/l (oxazepam, N-desmethylclobazam). The imprecision was < 9.4%
and the accuracy between 88 and 111%. According to the method of Bonfiglio, no
ion suppression could be detected. Conclusion: We have developed a fast and
reliable method for the quantification of 14 sedative drugs as well as their active
metabolites with sensitivities below the lower therapeutic range which enabled the
laboratory to reduce the turn-around-time for stat samples.
Keywords: benzodiazepines, fentanyl, mass spectrometry, online extraction, zol-
pidem

O03 Urine drug screening/confirmation by LC-TOFMS and
database search including exact mass qualifier ions
Pelander A1, de Castro A2, Gergov M1, Ojanperae I1
1University of Helsinki, Hjelt Institute, Helsinki, Finland; 2University of Santiago
de Compostela, Institute of Forensic Sciences, Santiago de Compostela, Spain

Aims: The aim of the study was to expand an existing database, containing exact
mass information of precursor ions to include also confirmatory qualifier ion exact
masses, and to evaluate the effect of qualifiers on confidence level of the results
obtained and cut-off values achieved. The aim was also to compare the perfor-
mance with standard confirmation analysis by liquid chromatography ion trap
mass spectrometry (LC-MSMS) with product ion spectral comparison. Methods:
The instrumentation included a Bruker microTOF (Bruker Daltonik, Bremen,
Germany) time-of-flight mass spectrometer (TOFMS) combined with an Agilent
1100 series LC. In-source collision-induced-dissociation (ISCID) spectra were
produced for 431 compounds with dual voltage switching of capillary exit and
skimmer 1 voltages. Qualifier ions were assigned by visual inspection of the
spectra, and by further analysis with two predictive software: SmartFormula 3D
by Bruker Daltonik and MS Fragmenter by ACD Labs (Advanced Chemistry
Development, Toronto, Canada). To evaluate the effect of qualifier information
on the results quality, 25 authentic urine samples were analyzed with the standard,
precursor-only database, and the one with the qualifier information. To evaluate
the performance compared to LC-MSMS a cut-off concentration was determined
for 49 representative analytes by both methods. Results: Three qualifier ions
could be assigned for 64.5% of the compounds studied, at least two qualifiers
for 81.4% (including the ones with three qualifiers), and one qualifier for 14.8%
of the compounds, while 3.7% of the compounds did not fragment properly under
the conditions used. In authentic sample analysis with the expanded database, the
number of false positives due to matrix interference was decreased. The cut-off
concentrations of the LC-TOFMS ISCID and LC-MSMS methods were closely
matching for 43 analytes, but for 6 compounds they were remarkable higher by
LC-TOFMS ISCID. Conclusion: The use of exact mass qualifier ions as confir-
matory identifiers provides detailed structural information of the analytes, thus
increasing the confidence level of the results obtained. The cut-off concentrations
increased in some cases, but the number of false positives was decreased. Based
on the European Commission Decision 2002/657/EC, the described LC-TOFMS
ISCID method can also be used for confirmation purposes as long as at least one
qualifier ion is assigned for an analyte to be confirmed.
Keywords: LC-TOFMS, drug screening, identification criteria, qualifier
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O04 Development of LC-MS/MS and LC-MS/TOF methods to
study trends in drug abuse and drug adulteration
Lynch KL1, Petrie MS1, Wu AHB1

1University of California San Francisco, San Francisco, CA, USA

Aims: Illicit drugs, such as cocaine and amphetamine-type stimulants, often con-
tain adulterants that pose serious health risks. Additionally, there are an increasing
number of designer drugs that are readily available and highly abused. These
substances are not detected by traditional drug screening methods and pose serious
challenges for clinicians treating patients with a mixed clinical presentation after
exposure to an illicit drug. The objective of this study was to develop LC-MS/MS
and LC-MS/TOF methods for the detection of 1) common adulterants of cocaine
and 2) designer amphetamine-type stimulants. Methods: Two LC-TOF/MS meth-
ods were developed for the detection of cocaine adulterants and designer amphe-
tamine-type stimulants. For both methods, urine samples were diluted and LC
separation was performed using an Agilent eclipse-plus C18 column with a 5
min gradient. TOF analysis was performed in ESI positive mode using an Agilent
6230 LC-TOF/MS. An additional LC-MS/MS method was developed for the
chiral separation of levamisole and tetramisole, common cocaine adulterants.
Levamisole and tetramisole were monitored in MRM-IDA-EPI mode using an
AB Sciex 3200QTRAP�LC-MS/MS and LC separation was performed on a Lux
3m Cellulose– 2 column. Results: Cocaine positive urine samples were tested
using the LC-MS/TOF cocaine adulterant method. The common adulterants de-
tected included, diltiazem (25%), lidocaine (35%), phenacetin (45%), othrocaine,
priridocaine and prilocaine (all > 75%). The most prevalent adulterant was leva-
misole. Using the LC-MS/MS method, levamisole and/or dexamisole was detected
in 88% of the cocaine positive samples (n = 191). This method has also been used
to confirm multiple cases of adverse reactions to levamisole-adultered cocaine.
This is the first study to show that cocaine is adulterated with both isomers of
tetramisole, which have different pharmacological effects. Urine samples sent for
routine drug screening were tested using the LC-MS/TOF designer amphetamine-
type stimulant method. Multiple designer drugs were detected including drugs in
the following classes; piperazines, phenthylamines, b-keto-amphetamines and pyr-
rolidinophenones. Continued studies are underway to determine which designer
drugs are the most prevalent in our patient population. Conclusion: These findings
validate the utility of LC-MS for the detection of cocaine adulterants and designer
drugs given the high prevalence and underappreciated risks associated with ex-
posure to these compounds.
Keywords: LC-MS/MS, LC-TOF/MS, amphetamine-type stimulants, cocaine,
drug screening, levamisole

O05 Development and validation of an LC-MS/MS approach
for quantification of drugs in human plasma requested in context of
brain death diagnosis
Meyer MR1, Montenarh D1, Remane D1, Maurer HH1

1Saarland University - Institute of Experimental and Clinical Pharmacology and
Toxicology, Homburg, Germany

Aims: In the presented study, the LC-MS/MS multi-analyte approach based on
fast, and simple liquid-liquid-extraction (LLE) (Remane et al., ABC, 2011) was
tested for its suitability for fast target screening, reliable identification, and quan-
tification for 11 drugs often requested in the context of brain death diagnosis.
Furthermore, the procedure was validated and tested for applicability. Methods:
The plasma samples (500mL) were extracted with 600 mL of a butylacetate/ethy-
lacetate mixture (1:1) according to Remane et al. (ABC, 2010). Separation, iden-
tification, and quantification were performed with a ThermoFisher (TF, Dreieich,
Germany) Accela LC system TF (Hypersil GOLD Phenyl column (100 x 2.1mm,
1.9mm)) coupled to a TF TSQ Quantum Access mass spectrometer (APCI mode).
The method was validated with respect to selectivity, ion suppression/enhance-
ment of co-eluting analytes, recovery, matrix effects, process efficiency, accuracy
and precision, stabilities, and limits of quantification and detection. For the accu-
racy and precision studies, full and one point calibration was performed. Results:
During validation, no selectivity problems could be detected but matrix effects
observed for ketamine and etomidate. The calibration range (mg/L) was 0.015 –
1.2 (alfentanil), 0.1 – 4 (diazepam), 0.05 – 2 (etomidate), 0.005 – 0.6 (fentanyl),
0.5 – 12 (ketamine), 0.02 – 0.8 (midazolam), 0.005 – 0.2 (morphine), 0.1 – 4 (nor-
dazepam), 0.1 – 4 (oxazepam), 0.004 – 0.06 (piritramide), and 0.0005 – 0.02 (su-
fentanil). The lower limit of quantification was set at the lowest calibrator con-
centration and this concentration corresponded at least the lowest therapeutic
concentrations of all drugs. The validation criteria were fulfilled for all com-
pounds with exception of morphine in the low concentration range. Simple one
point calibration was shown to be suitable for all analytes with exception of
morphine and ketamine. Conclusion: In conclusion, the presented LC-MS/MS
approach as part of a universal multi-analyte concept was applicable for selective
detection as well as accurate and precise quantification of various drugs often
requested in the context of brain death diagnosis in human blood plasma.
Keywords: LC-MS/MS, UHPLC, brain death, plasma, validation

O06 Metabolism of the lefetamine-derived designer drugs
NEDPA and NPDPA using GC-MS, LC-MSn, and LC-HRMS and its
detectability in urine
Wink CSD1, Meyer MR1, Wissenbach DK1, Jacobsen-Bauer A2, Maurer HH1

1Saarland University - Institute of Experimental and Clinical Pharmacology and
Toxicology, Homburg, Germany; 2LKA Baden-Wuerttemberg, Stuttgart, Germany

Aims: After lefetamine was introduced in Japan in the 1940́ s as an central acting
analgesic with opioid activity, many cases of abuse were reported, also of heroin
addicts for relieving opiate withdrawal. Therefore, it was listed as a controlled
substance in many countries. In 2008, the lefetamine-derivatives N-ethyl– 1,2-
diphenylethylamine (NEDPA) and N-iso-propyl– 1,2-diphenylethylamine
(NPDPA) were found in an illicit drug laboratory. The aim of the presented work
was to study the metabolism of NEDPA and NPDPA, to check for their detect-
ability in urine and to identify the human cytochrome-P450 (CYP) isoenzymes
involved in the metabolic steps. Methods: After administration of 20 or 0.3mg/kg
body mass of NEDPA or NPDPA to male Wistar rats for toxicological diagnostic
reasons, urine samples were extracted and acetylated without and after enzymatic
cleavage of conjugates (see: Meyer et al., JMS, 2010) for GC-MS analysis. For
LC-MS, protein precipitation (PP) was used. The metabolites were separated and
identified by GC-EI-MS (AT GC-MSD) and by LC-MSn (TF LXQ) and LC-high
resolution (HR)-MS (TF Exactive), both in ESI+ mode. For toxicological detec-
tion, the urine samples were analyzed either after acidic hydrolysis, liquid-liquid
extraction (LLE), and acetylation by full-scan GC-MS (STA) according to Maurer
et al. (Wiley-VCH, 2011) or after PP by LC-MSn according to Wissenbach et al.
(ABC, 2011). Microsomes of ten individual cDNA expressed P450s were used in
initial activity screenings according to Meyer et al. (JMS, 2010). Results: Analy-
sis of the urine samples revealed the following metabolic steps: N-dealkylation,
mono- and di-hydroxylation of the benzyl ring followed by methylation of one
hydroxy groups, and combinations. The hydroxy metabolites were found to be
additionally glucuronidated. The metabolite structures postulated by GC-MS were
confirmed by LC-MSn/LC-HRMS. In rat urine after a 0.3mg/kg BM dose each,
both, the STA and the LC-MSn approaches allowed detection of the N-deethyl, N-
deethyl-hydroxy, hydroxy, bis-hydroxy, and hydroxy-methoxy metabolites of
NEDPA or of the N-deisoproyl, hydroxy, and deisopropyl-hydroxy metabolites
of NPDPA. Conclusion: As this dose corresponds to a single therapeutic dose of
lefetamine, an intake of NEDPA or NPDPA should be detectable assuming similar
potency and kinetics. The initial activity screening showed that CYP2C19,
CYP2D6, CYP1A2, CYP2B6 markedly catalyzed the initial metabolic steps (N-
dealkylation and hydroxylation) of NEDPA and NPDPA.
Keywords: CYP, GC-MS, HRMS, LCMS, NEDPA, NPDPA, STA, designer
drugs

New developments in drugs of abuse testing and doping
control

O07 Buprenorphine deaths are associated with
benzodiazepines and alcohol
Haekkinen M1, Launiainen T1, Vuori E1, Ojanperae I1
1Hjelt Institute, Department of Forensic Medicine, University of Helsinki, Finland

Aims: Buprenorphine is an opioid drug used in maintenance treatment of opioid
dependent patients. It is also the most important abused opioid causing fatal
poisonings in Finland. Benzodiazepines are frequently detected among buprenor-
phine cases. The aim of the study was to assess the role of benzodiazepines and
alcohol in buprenorphine fatalities. Methods: The study material consisted of
Finnish medico-legal post-mortem cases in the age group of 14 – 44 years
(12,891 cases, 79% men) registered in the post-mortem toxicology database
2000 – 2008. Post-mortem toxicology analysis results were evaluated together with
information from the forensic pathologist’s referral and the final death certificate.
Results: In the 391 buprenorphine positive cases, the cause of death was bupre-
norphine poisoning in 182 cases (47%). Benzodiazepines and alcohol were found
in 82% and 58% of the fatal poisonings, respectively, but 92% showed no other
opioids than buprenorphine. Especially alprazolam was a frequent finding among
buprenorphine positive cases. Most buprenorphine poisonings were classified as
accidental; the death was immediate in 9% of the cases, occurred while asleep in
44%, and the course of preceding events was unknown in 34% of the cases. The
median concentration of buprenorphine in blood was at the lower end of the
established therapeutic range even in immediate buprenorphine deaths. The blood
buprenorphine/norbuprenorphine ratio was significantly higher in fatal buprenor-
phine poisonings than in buprenorphine positive cases with other causes of death.
Conclusion: The high proportion of unintentional deaths and low concentrations
of buprenorphine in these cases prove that benzodiazepines and alcohol enhance
the toxicity of buprenorphine. The concomitant use of these substances and en-
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vironmental factors determine a buprenorphine fatality better than individual drug
concentrations.
Keywords: alcohol, benzodiazepines, buprenorphine, post-mortem toxicology

O08 Synthetic cannabinoids detected in select “herbal
incense” products
Langman LJ1, Penn HJ1, Unold D2, Shields J2, Nichols JH2

1Department of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN,
USA; 2Department of Pathology, Baystate Health, Springfield, MA, USA

Aims: Recent news indicates a rise in abuse of “herbal incense” products that
contain synthetic cannabinoids that mimic the effect of marijuana but have differ-
ent molecular structures from tetrahydrocannabinol. We investigated the com-
monly available herbal incense products to identify the synthetic cannabinoids
they contained. Methods: Teas steeped from four herbal incense products, Spike
Max, California Spice, K2, and Blueberry Haze, purchased over the internet, were
analyzed by Roche ONLINE II, Syva Emit II drugs of abuse and Microgenics DRI
oxycodone reagents. The teas and methanolic extracts of the products were also
analyzed for THC-COOH by a specific GC/MS confirmation method and by a
general acidic/basic/neutral GC/MS screening method. Results: No drugs were
detected by immunoassay methods. THC-COOH was also not detected by the GC/
MS confirmation method. The acidic/basic/neutral GC-MS procedure was capable
of detecting JWH– 018, JWH– 019, JWH– 073, JWH– 250, and HU– 210. Of the
herbal incense products, only two synthetic cannabinoids, JWH– 018 and JWH–
073, were detected in three of the four tea samples and methanolic extracts by the
acidic/basic/neutral GC-MS procedure. Conclusion: The herbal incense products
obtained over the internet contained the synthetic cannabinoids JWH– 018 and
JWH– 073 were detected in teas and extracts of the products.
Keywords: K2, Spice, herbal incense, synthetic cannabinoids

O09 Developing exhaled breath as a matrice for drugs of
abuse testing – study of methadone
Beck O1, Sandquist S1
1Karolinska Institutet, Stockholm, Sweden

Aims: In the testing of drugs of abuse urine has been the predominant specimen of
choice for a long time. Interest in other matrices originate from a need of other
detection times and simplicity in sampling. As a complement to saliva, blood, hair
and sweat we have undertaken to develop exhaled breath for this purpose follow-
ing our initial observation that this is a possibility for amphetamine. Methadone is
a more suitable analyte for this purpose since it can easily be studied by using
methadone patients. Methods: A liquid chromatography-tandem mass spectrome-
try method (LC-MS/MS) for measurement of methadone was developed. An
aliquot of 10 mL was subjected to analysis by selected reaction monitoring
(SRM) LC-MS/MS (Sciex API 2000). The chromatographic system was an XTer-
ra C18 column, 50mm x 2.1mm, particle size 3.5 mm, with an XTerra MS C18
10mm x 2.1mm, particle size 3.5 mm guard column (Waters Corporation), with
mobile phase A= 0.1% formic acid and B = acetonitrile with 0.1% formic acid.
The mobile phase was 85% A for 0.2 min, followed by a linear gradient from
15% B to 100% B to 2.5 min and kept at 100% B until 3.4 min. The equilibration
time between injections was about 2.5 min (85% A). The flow rate was 0.425 mL/
min. Different sampling techniques were evaluated for sampling of breath based
on filter principle. The sample preparation consisted of eluting methadone from
filter surfaces using isopropanol and methanol. After evaporation with added
HCOOH the final exytract was dissolved in merthanol. The system was capable
of detecting 1 pg of methadsone injected on column. Ethical approval was ob-
tained for recruiting methadone maintenance patients on a volunteer basis for this
study. Results: Methadone was repeatedly detected in exhaled breath of metha-
done patients both before and after the daily dose intake. The identification of
methadone was based on a correct retention time (€ 0.5%) and correct relative
ratio between the two product ions (€ 20%). The mean level of methadone in
exhaled breath from methadone patients (dose range 90 – 140mg) sampled using a
47mm C18 silica filter was 135 € 109 pg/min (median 121, n = 48). The sampling
time could be reduced to 1 min. Methadone was also successfully sampled using
XAD and SPME. Finally, sampling using a glass fiber filter and a polymer particle
filter was successful and indicated that the exhaled methadone is carried in a
bioaerosol form. Conclusion: Our results suggest that exhaled breath has a po-
tential for being used in clinical toxicology.
Keywords: exhaled breath, LC-MS/MS, methadone

O10 Stereoselective urinary excretion kinetics of MDMA and
metabolites following controlled MDMA administration to humans
Schwaninger AE1, Meyer MR1, Barnes AJ2, Kolbrich-Spargo EA2, Gorelick DA2,
Goodwin RS2, Huestis MA2, Maurer HH1

1Saarland University - Institute of Experimental and Clinical Pharmacology and
Toxicology, Homburg, Germany; 2Chemistry and Drug Metabolism, NIDA, NIH,
Baltimore, MD, USA

Aims: 3,4-Methylenedioxymethamphetamine (MDMA) is a racemic drug of abuse
and its R- and S-enantiomers differ in their dose-concentration curve. In plasma,
S-MDMA was shown to be eliminated at a higher rate most likely due to stereo-
selective metabolism. Similar data were shown in various in vitro experiments.
Therefore, the aim of the present study was the in vivo investigation of a possible
stereoselective elimination of phase I and particularly phase II metabolites of
MDMA in human urine following controlled MDMA administration. Methods:
Urine specimens from 10 participants receiving 1.0 or 1.6mg/kg MDMA (JAT
33(8) 2009) were reanalyzed blinded with a Thermo Fisher Exactive LC-HRMS
system with a Phenomenex Chirex3012 (250 x 4.6mm, 5mM) column and electro-
spray ionization (ESI+) after solid phase extraction (C18) and by GC-NICI-MS
(AgilentTechnologies) after chiral derivatization with S-heptafluorobutyrylprolyl
chloride. Cmax and Tmax were determined for R and S isomers and R/S ratios for
MDMA and metabolites 3,4-methylenedioxyamphetamine (MDA), 3,4-dihydro-
methamphetamine (DHMA), 4-hydroxy– 3-methoxymethamphetamine (HMMA),
DHMA sulfate, HMMA sulfate, and HMMA glucuronide. Statistical analysis was
performed using a paired, two-tailed t-test with p < 0.05 (*), p < 0.005 (**),
p < 0.0005 (***) Results: R/S ratios at Cmax were comparable after low and high
doses and had higher amounts of R stereoisomers with ratios > 1 for MDMA (1.9),
DHMA (2.0), and HMMA sulfate (1.1) and higher concentrations of S stereoi-
somers with ratios < 1 for MDA (0.9), DHMA sulfate (0.7), HMMA (0.7), and
HMMA glucuronide (0.6). Changes in R/S ratios could be observed over time for
all analytes, with steadily increasing values for the first 48 h. After the high
MDMA dose, a median of 21% of all evaluated analytes were excreted as R
stereoisomers and 17% as S stereoisomers (***). Statistically significant differ-
ences were observed for MDMA (***), DHMA (***) and HMMA sulfate (***)
with higher excretion rates for the R enantiomers, and for HMMA (**) and
HMMA glucuronide (*) for the S stereoisomers. No significant differences were
observed for MDA and DHMA sulfate. Conclusion: Enantiomeric ratios for R/S
MDMA were > 1 at all time points. Only R/S ratios of MDA, HMMA, HMMA
glucuronide and DHMA sulfate were < 1 for the first 12 to 20 h of excretion. In
sum of all metabolites, a greater amount of MDMA administered was excreted as
R-stereoisomer in human urine. Funding provided by Homfor 2010 and the In-
tramural Research Program of the NIH, NIDA.
Keywords: MDMA, chiral excretion, urine

O11 Analysis of prohibited peptides in doping controls by
means of liquid-chromatography mass spectrometry
Thomas A1, Schaenzer W1, Thevis M1

1Institute of Biochemistry, Center for Preventive Doping Research, Cologne,
Germany

Aims: Bioactive peptides such as insulins, the synthetic adrenocorticotrophic
hormone analogue Synacthen, Gonadorelin (LHRH), Growth Hormone Releasing
Hormones (GHRHs), and insulin-like growth factors (IGF– 1 and derivatives)
provide a reasonable potential for the misuse as performance enhancing agents
and are prohibited in elite sports according to the list of banned substances
established by the World Anti-Doping Agency. Currently, the determination of
these analytes is possible by dedicated assays only or methods are even not at hand
so far. Methods: In the present study, a procedure to determine several prohibited
peptides, which are excreted into urine (e.g. Gonadorelin, Human insulin, Huma-
log (Insulin Lispro), Apidra (Insulin Glulisine), Novolog (Insulin Aspart), Lantus
(Insulin Glargine), Porcine Insulin, Synacthen, IGF– 1, longR3-IGF– 1, Geref and
CJC– 1295), was developed. Results: The method enables the effective, highly
sensitive and specific screening for several different target analytes that are simul-
taneously purified and analysed by means of immunoaffinity purification, subse-
quent nanoscale-liquid-chromatographic separation and high resolution / high
accuracy mass spectrometric determination at low pg/mL concentrations. Central
aspect of the approach is the combination of immunoaffinity purification with
mass spectrometry. Employing different specific antibodies coupled to paramag-
netic beads, the simultaneous isolation of all targets in one sample preparation
procedure was accomplished. In general, the approach is extendable to any banned
peptide if adequate antibodies are available. At the present status of the project the
above mentioned analytes (11 prohibited peptides, 5 internal standards) are cov-
ered and the method is fully validated under consideration of qualitative result
interpretation. Conclusion: Beside enhancement for doping control analysis, there
are several case reports of a simple method transfer to toxicological samples
where the surreptitious administration of synthetic insulins to humans was demon-
strated.
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O12 The perils of using Internet-sourced “legal highs” and
“research chemicals” as reference materials, calibrators or controls
Williams K1, Treble R2, Reydellet I2, Zimmerman H3

1LGC Standards, Teddington, UNited Kingdom; 2LGC Standards, Teddington,
UK; 3LGC, Luckenwalde, Germany

Aims: Since 2006, the EMCDDA has reported the appearance of approximately
100 new “legal highs” or “research chemicals”. Many of these substances were
completely novel, so that, at the time of the EMCDDA report, there were no
commercially available reference materials to aid laboratories in identification or
quantification. Although it is often possible to obtain copies of mass spectra of
novel materials from other laboratories, it is preferable to have access to a refer-
ence material to establish analytical parameters such as chromatographic retention
times. In order rapidly to obtain such a reference material, laboratories may be
tempted to use chemicals purchased from internet ‘research chemical’ supplier
websites, if only for use as ‘identification only’ references. Methods: Seven
examples of novel materials (MDAI from three sources, Naphyrone, MDAT, 5-
APB and 5-IAI) were purchased from such sites and characterised to establish
whether they were suitable for use as reference materials, in accordance with
ENFSI guidelines. Initial assessments of the materials were carried out using
GC-MS, accurate mass LC-MS-MS and other techniques to establish the identity
of the major components present. Two materials (MDAT and one of the MDAI
samples) were found to be completely incorrectly described, as mixtures of piper-
azines had been substituted for the named drug. The remaining candidate materials
were subjected to the full analytical challenges required for the production of a
reference standard and were found to contain the target drugs at purities between
20 to 90%. All were found to contain a significant inorganic content, not apparent
from chromatographic analysis, meaning that, although potentially useful for
‘identification only’ purposes, extensive purification was necessary prior to certi-
fication for use in quantitation. Results: Conclusion: None of the internet sourced
materials were fit for use as reference materials in their originally supplied form.
These examinations highlight some of the perils of utilising poorly characterised
‘legal highs’ and ‘research chemicals’ for identification or quantitation purposes.
This is particularly significant if results could be relied on for a clinical diagnosis
and treatment regime.
Keywords: reference materials, legal highs, quality, research chemicals

Various applications of poisoning analysis

O13 Rule out paracetamol poisoning by using a qualitative
rapid urine drug screen test in emergency department patients: A
prospective study
Gayol P1, Dry N1, Bayle E1, Khalil F1, Torcatoriu A1, Moceanu C1, Meyer N2,
Flesch F3, Lessinger J4, Kopferschmitt J1
1Emergency Department, Strasbourg University Hospital NHC (Nouvel H�pital
Civil), Strasbourg, France; 2Department of Biostatistics, Strasbourg, France;
3Strasbourg Poison Center, Strasbourg, France; 4Biological Analysis Laboratory,
Strasbourg University Hospital NHC (Nouvel H�pital Civil), Strasbourg, France

Aims: Paracetamol (APAP) is the most common drug of intentional overdose in
the United Kingdom and the most common cause of acute liver failure. Rapid
detection or rule out drugs that have the potential to cause a lethal damage is
always a challenge for emergency physicians. Triage� TOX Drug Screen is an
immunological test by fluorescence which allows a rapid qualitative urinary de-
termination (positive or negative) of 11 drugs that include APAP (detection cut-off
‡ 5mg/L), which is already present in urine 30 minutes after ingestion. Objectives:
1. To analyze the interest of Triage� TOX Drug Screen in urine APAP detection
and its correlation with the blood APAP concentration; 2. To check if a negative
urine test for APAP permits to avoid the measurement of APAP in blood. Meth-
ods: .A prospective study was performed from June 2009 to March 2011. Patients
‡ 18 years admitted in the emergency department for suspicion of drug overdose
(including APAP, alcohol and/or other psychoactive substances) were studied. All
included patients had a blood APAP concentration measurement (colorimetric
method; negative result if inferior to 10mg/L) and a urine toxicology screening.
Results: A total of 541 non-consecutive patients (336 women and 205 men;
median age 40.2 years, range 18 – 95 years) were enrolled during the study period.
All patients (n = 70) with a positive blood APAP concentration value (‡ 10mg/L)
had also a positive urinary screen for APAP (sensitivity of screening 100%). All
patients (n = 400) with a negative urine screen for APAP (< 5mg/L) had also a
negative blood APAP concentration < 10mg/L (NPV: negative predictive value
100%; CI 98.5 – 100). Conclusion: This is the first prospective study to validate
the hypothesis that a negative qualitative rapid urine screen for APAP is highly

predictive of a negative blood APAP concentration (NPV 100%), and definitely
rule out paracetamol ingestion in ED patients with suspected acute drug overdose.
This makes it possible to avoid the blood APAP concentration measurement, and
is valid for any suspected APAP poisoning with a drug ingestion-admission time
interval of less than 20 hours.
Keywords: paracetamol overdose, urine drug screen test, emergency department,
emergency medecine

O14 An improved approach for extraction and
high-performance liquid chromatography analysis of paraquat in
human plasma
Zou Y1, Bai Y2, Tang J1, Cai B1, Wang L1
1Department of Laboratory Medicine, West China Hospital, Sichuan University,
Chengdu, China; 2West China Hospital, Sichuan University, Chengdu, China

Aims: Paraquat (PQ) is widely used as a nonselective herbicide in the countryside.
Although it has been proved safe in use there have been numerous cases of PQ
poisoning due to accidental or intentional swallowing of the commercial product.
PQ intoxication by ingestion is often fatal, this can result in oxidative injuries and
eventually leads to irreversible pulmonary fibrosis and injuries of other vital
organs., the clinical outcome is closely associated with the amount consumed.
Current treatment of PQ poisoning mainly includes diminishing absorption of
the remaining PQ in the gastrointestinal tract, removal of blood PQ by extracor-
poreal therapies ,but these measures remain ineffective in improving patients’
prognosis. According to many studies the plasma PQ level is a key predictor of
the clinical outcome. A fast and accurate establishment of the plasma PQ concen-
tration is helpful for the physicians not only to choose proper treatment but also to
evaluate the effects of some new therapeutic measures on clinical outcomes.
Various methods have been applied to the analysis of PQ in plasma, which include
gas-chromatography, gas-chromatography-mass-spectrometry, high-performance-
liquid-chromatography (HPLC), HPLC/ mass-spectrometry, capillary electrophor-
esis. Methods: We build a simple, sensitive, reliable and economical HPLC
method for quantifying paraquat concentration in human plasma, using diethyl
paraquat as an internal standard. The drugs were extracted from the sample and
separated on Xtimate C18 column with a mobile phase of 15% acetonitrile in 0.1
M orthophosphoric acid containing SDS (150mg/L). The pH of the mobile phase
was adjusted to 3 with triethylamine and the detection wavelength was 256 nm for
both paraquat and the internal standard. Results: The average extraction recov-
eries were 91.9%. Good linearity (R2 = 0.9984) was observed throughout the
range of 0.02 – 10mg/ml in 0.5ml plasma. The overall accuracy of this method
was 97.6 – 107.3% and the lower limit of detection was 0.01 mg/ml. The intra- and
inter-day variations were lower than 3.65% and 2.64%, respectively. We used this
method to examine the paraquat concentrations of 53 patients with acute paraquat
intoxication of whom twenty-six (49.1%) survived. Conclusion: This method is
suitable for quantification of paraquat plasma concentration in toxicological sam-
ples. It was helpful in both assessing the severity of intoxication as well as
predicting the outcome of paraquat poisoning.
Keywords: high-performance liquid chromatography, paraquat, intoxication

O15 Detection of amitriptyline in blood partitions treated with
lipid emulsion
Beyer J1, Alimovski Q2, Graudins A3

1Department of Forensic Medicine - Monash University - Victorian Institute of
Forensic Medicine, Southbank, Victoria, Australia; 2Department of
Pharmacology, Monash University, Clayton, Australia; 3Department of
Emergency Medicine, Monash University, Clayton, Australia

Aims: Amitriptyline is one of the most frequently ingested tricyclic antidepres-
sants and overdose results in a large number of fatalities due to its cardiovascular
and neurologic toxicity. In the past few years, a number of in-vivo and in-vitro
animal case studies have reported a successful application of lipid emulsion infu-
sions in the treatment of amitriptyline overdose. It is postulated that the lipid
emulsion acts as an intravascular ‘lipid sink’ for lipid soluble drugs, causing
binding of amitriptyline to the lipid emulsion rather than to myocardial and neural
tissue. As a result tissue concentrations of the toxins are reduced. The aim of the
study was to develop a method for detection of amitriptyline in blood partitions
fortified with lipid emulsion in order to test the hypothesised mechanism of action.
Methods: In a 2ml extraction tube, 200 ml of blood, red blood cells, plasma, or
plasma containing lipid emulsion were mixed with 200 ml of Trizma buffer and
1ml of 1-chlorbutane. The sample was extracted for 5 min on a VXR basic IKA�

Vibrax shaker at 15.000 rpm. After a brief centrifugation to separate layers, the
solvent layer was transferred to an autosampler vial and evaporated to dryness
using a Ratek dry block heater DBH10. The residue was reconstituted in 100 ml of
methanol, 2 ml of the final extract were injected into a Shimadzu QP– 2010S GC/
MS system. Human blank blood was fortified with 1mg/ml of amitriptyline and
mixed with saline buffer or lipid emulsion respectively. After incubation, the
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blood was separated by centrifugation and analysed as described above to deter-
mine the concentration of amitriptyline in the different blood partitions. Results:
The assay was found to be selective for the compound of interest. It was linear
from 0.01 to 10mg/mL (R2 > 0.99). Accuracy and precision data were within the
internationally accepted limits. The applicability of the assay was proven by
analysis of the described distribution study samples. Without the addition of lipid
emulsion, the distribution studies showed an even distribution of amitriptyline in
plasma and red blood cells. The addition of lipid emulsion reduced the amount of
amitriptyline in red blood cells. Conclusion: The presented method enables the
detection and quantification of amitriptyline in blood, red blood cells, plasma and
plasma containing lipid emulsion. The application of this method to distribution
studies will assist in the interpretation of the effectiveness of lipid emulsion
treatment.

O16 Cytochrome P450 1A2 activity and inducibility: impact of
smoking, smoking cessation and genetic polymorphisms
Dobrinas M1, Cornuz J2, Oneda B1, Kohler Serra M2, Puhl M2, Eap CB1

1Centre for Psychiatric Neurosciences, Department of Psychiatry, CHUV,
University of Lausanne, Lausanne, Switzerland; 2University Outpatient Clinic,
Community Medicine and Public Health, University of Lausanne, Lausanne,
Switzerland

Aims: Cytochrome P4501A2 (CYP1A2) is involved in the metabolism of several
drugs (clozapine, olanzapine, theopylline, caffeine, etc) and is induced by smok-
ing. This can result in decreased plasma levels of drugs metabolized by this
isoenzyme, causing a decrease in therapeutic response. After quitting smoking,
increased plasma levels can lead to adverse effects of the concerned drugs, such as
confusion and seizures, described under clozapine treatment. The present study
aimed to examine the variation of CYP1A2 activity in a large group of smokers
before and after smoking cessation. Moreover, we aimed to determine whether
genetic polymorphisms of CYP1A2 gene could influence the inducibility of
CYP1A2. Methods: CYP1A2 activity was determined by the paraxanthine/caf-
feine ratio in 194 smokers and in 118 of them being abstinent during a 4-week
period. Participants were genotyped for CYP1A2*1F (rs762551), *1D
(rs35694136) and *1C (rs2069514) polymorphisms. Results: Smokers had higher
CYP1A2 activity (1.55-fold; p < 0.0001). Individual change of CYP1A2 activity
after smoking cessation ranged from 1.0-fold (no change) to 7.3-fold decreased
activity. In five participants with low initial CYP1A2 activity, an increase was
observed after smoking cessation. During smoking, CYP1A2*1F (p = 0.005), CY-
P1A2*1D (p = 0.014), the number of cigarettes/day (p = 0.012), contraceptives use
(p < 0.001) and – 163A/– 2467T/– 3860G haplotype (p = 0.002) influenced
CYP1A2 activity, while after quitting smoking, CYP1A2*1F (p = 0.017) and con-
traceptives (p = 0.05) did. No influence of CYP1A2 polymorphisms on the indu-
cibility of CYP1A2 was observed. Conclusion: Higher CYP1A2 activity was
measured in smokers, but with a large interindividual variability of its induction
by smoking. Careful clinical management with the help of therapeutic drug mon-
itoring is therefore needed for patients receiving drugs which are metabolized by
CYP1A2, who stop or start smoking. Unidentified genetic variations in the
CYP1A2 gene and/or in other genes controlling CYP1A2 activity and other en-
vironmental factors could be responsible of the observed differences in CYP1A2
enzymatic activity and inducibility.
Keywords: CYP1A2, genetic polymorphism, haplotype, inducibility, smoking

O17 Development and validation of an enzymatic method for
the detection of glycolic acid in serum
Watson ID1, Hanton SL1
1University Hospital Aintree, Liverpool, UK

Aims: Ethylene glycol (EG) ingestion can result in severe toxicity and may be
fatal. In 2008/9, the National Poisons Information Service (NPIS) reported 327
cases of EG/antifreeze exposure in the UK. Early initiation of therapeutic inter-
vention minimises morbidity and mortality, yet definitive identification of such
cases requires chromatographic anaysis, typically only available on a regional
basis; our laboratory is a regional referral centre for toxicology, an audit of toxic
alcohol analysis requests received in 2009/10 showed that only 45% of patients
presenting with EG ingestion tested positive for EG or metabolites. EG and its
metabolites are measured by GC-MS, a method that requires extensive expertise
and specialist equipment and is provided on a 24/7 basis at only a few centres in
the UK. A screening test is therefore necessary to minimise the delays inherent in
sending samples to a referral centre, to enable early initiation of effective therapy
and better outcomes; this can be costly if fomepizole and/or haemodialysis/hae-
mofiltration are required. Development of a quick, simple and inexpensive assay
to detect EG or its metabolites would be of clinical use in determining need for
treatment. We have developed a coupled enzyme assay for the detection of gly-
colic acid (GA), the major metabolite of EG. GA is the main cause of the meta-
bolic acidosis that results from untreated EG ingestion, and can therefore be used

in both confirming ingestion and determining its severity. Methods: Glycolic acid
oxidase (GAO) oxidises GA to glyoxylic acid, releasing hydrogen peroxide. The
second step of the assay uses a modified Trinder reaction to detect the hydrogen
peroxide by the formation of a quinoneimine dye; the rate of colour development
is proportional to the GA concentration. Results: The assay has an upper limit of
380mg/L, with LLoD 15mg/L and LLoQ 25mg/L. Inter- and intra-assay CVs are
11 – 13% and 5 – 10% respectively. Interference studies showed no significant
interference (< 10%) for the majority of alcohols and other common interferents;
glyoxylic acid and glycolaldehyde caused negative interference of 11.3 and 10.6%
respectively. Comparison with GC-MS data shows that the enzyme assay is an
effective means of confirming EG ingestion and is therefore suitable for emer-
gency screening. Conclusion: This method can be used by any biochemistry
laboratory to screen patients for EG poisoning, providing rule-out and if positive,
the opportunity for early effective intervention.
Keywords: ethylene glycol, assay, screening

O18 Th17/ Treg imbalance in peripheral blood lymphocytes
as a potential predictor of CNI induced renal dysfunction in renal
transplantation
Li Y1, Bai Y1, Shi Y2, Huang Z3, Niu Q3, Cai B3, Wang L3
1West China Hospital, Sichuan University, Chengdu, China; 2Department of
nephrology, West China Hospital, Sichuan University, Chengdu, China;
3Department of Laboratory Medicine, West China Hospital, Sichuan University,
Chengdu, China

Aims: The administration of Calcineurin inhibitors (CNI) after solid organ trans-
plantation was essential to control activation of allo reactive T cells and to prevent
rejection of the allograft. However, the continuing use of CNI could bring an
increased risk of renal toxicity. We need earlier and more convenient way to
discover renal toxicity other than renal biopsy. Recent studies reported that CNI
could disturb the Th17/ Treg balance ,which may play a part in the renal dysfunc-
tion and could be a new predictor of renal dysfunction. Methods: We included
123 renal transplantation patients in our study and divided those patients into
stable group and renal dysfunction group (SCr‡1.24mg/dL). 27 age-matched
healthy subjects were included as normal controls. The 123 renal transplantation
patients were further classified into five groups according to the drug concentra-
tions: 26 patients showing high concentrations of CsA and 29 patients showing
high FK506 (high CNI: cyclosporine > 80 ng/mL or FK506> 6 ng/mL) and another
23 patients with low levels CsA and 25 patients with low levels FK506 ,the fifth
group is the patients who used sirolimus without CNI. Of all these subjects, Th17
and CD4+Treg frequencies in the peripheral blood were analyzed by flow cyto-
metry (FCM). Results: The results demonstrated that the renal transplantation
patients treated by CNI revealed an obvious increase in peripheral Th17 frequen-
cies and a significant decrease in Treg frequencies when compared with the
sirolimus group and healthy people (P< 0.05). Even more, the transplantation
patients with renal dysfunction had the highest level of Th17 cells (P< 0.05) while
the lowest Treg cells compared with stable patients and health control(P> 0.05).
(figure 1). The frequencies of Th17/Treg ratio in renal transplantation patients
increased when compared with sirolimus group and healthy control group
(P< 0.05).The renal dysfunction patients had the highest Th17/Treg ratio
(P< 0.05). Conclusion: Calcineurin inhibitors (CNI) prevente graft rejection by
blocking interleukin– 2 (IL– 2), which play a part in the development of Treg and
inhibition of Th17 cells. Our results indicated that the renal transplantation pa-
tients who used CNI regularly have Th17/ Treg imbalance, which supported the
followed generation of renal dysfunction. The Th17/Treg imbalance in peripheral
blood could be a potential predictor of CNI induced renal dysfunction in renal
transplantation.
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Fig. 1: Frequencies of circulating Th17 and Treg cells in renal trans-
plantation patients. A: Collective analysis of Th17 results from groups of
different drug concentrations B: Collective analysis of Treg results from
groups of different drug concentrations C. Collective analysis of Th17
results from groups with different outcome. D. Collective analysis of Treg
results from groups with different outcome.

Keywords: renal transplantation, th17 cells, regulatory t cells, calcineurin inhibi-
tors, sirolimus, renal dysfunction

Evaluation of poisoning outcome

O19 Role of poisons centres in clinical toxicology
Desel H1

1University Medical Center Goettingen, Goettingen, Germany

Aims: In many medical cases characterized by a patient’s exposure to an agent of
unknown or high toxicity medical doctors at the point of care need and seek expert
advise in toxicological risk assessment and support in decision on the best evi-
dence based medical treatment. Today, this support is mostly supplied by poisons
centres (PC) –worldwide. In Europe, PC recommend on patient management in
thousands of exposure cases every day. Toxicological risk assessment includes
identification and toxicological characterisation of agents and (absorbed) doses. In
many cases toxicological lab investigation is needed for proper risk assessment. In
this study the role of laboratory investigations for PC recommendations is de-
scribed. Methods: Non structured interview with PC directors and staff of 5
European countries on the role of toxicological lab investigations in poisoning
management recommendations. Results: The majority of PC know about the
toxicological laboratories and methods that are available in the geographical area
of their responsibility (often using Web databases). At some places PC and tox-
icological laboratory are combined in one unit and close cooperation is daily
practice. PC discuss the role of toxicological analysis in most exposure cases as
part of their standard consultation protocol, especially if there is doubt about the
agents and doses in the case history provided by the patient or the relatives.
Further to recommendation of lab investigations PCs support bedside doctors in
understanding the results provided by the toxicological labs and so prevent pitfalls
in interpretation. PC recommendations of specific treatment measure (especially if
risky or expensive) are often based on laboratory results. The majority of all PC
directors and officers stated that lab investigations play a major role in their daily
work. Non target analysis (i.e. systematic toxicological analysis) and target ana-
lyses are considered equally important in practice. Conclusion: Both poisons
centres and laboratories providing specific investigation for poisonings support
bedside patient management from remote places. A closer cooperation between
PC and laboratories to enhance benefits for patient management is recommended
on locally, nationally and internationally level.
Keywords: poison control centres, poison information centres

O20 Blood levels of methemoglobin in patients with aluminum
phosphide poisoning and its correlation with patient’s outcome
Mostafazadeh B1, Farzaneh E2

1Shaheed Beheshty Medical University, Tehran, Iran; 2Ardabil medical university,
Ardabil, Iran

Aims: Although methemoglobinemia following aluminum phosphide (AlP) intox-
ication has been reported, probable effect of blood level of methemoglobin (Met-
Hb)on outcome of AlP-poisoned patients has not yet been investigated. Methods:
This study aimed to evaluate blood levels of methemoglobin in patients with AP
intoxication and its correlation with patient’s outcome. This prospective study was
carried out at the Loghman–Hakim poison hospital from April 2009 to August
2009. All patients aged > 12 years who had ingested AlP and were admitted at the
hospital were enrolled in the study. Using the co-oximetry, blood Met-Hb level
was measured at the time of admission and 24 h later if the patient survived.
Results: Forty-eight patients with AlP intoxication including 24 males were eval-
uated. Mean age of the patients was 25.5 € 9.5 years. There was significant asso-
ciation between blood level of Met-Hb at the time of admission and mortality
(2.4%€ 7.1% in survivors versus 15.2%€ 13.5% in non-survivors, P< 0.001). The
same association was found at the 2nd day of admission (2.9%€ 8.2% in survivors
versus 26.5%€ 19.9%in non-survivors, P = 0.02). Conclusion: The present study
found an association between blood level of Met-Hb and mortality in patients with
AlP intoxication. Effect of administration of vitamin C and methylene blue on
outcome of patients with AlP intoxication should be investigated in future studies.
Keywords: methemoglobinemia, aluminum phosphide, poisoning, mortality

O21 A suicidal fatality following an overdose with varenicline
Stove CP1, De Letter E2, Piette M2, Lambert W1

1Ghent University - Faculty of Pharmaceutical Sciences, Ghent, Belgium; 2Ghent
University - Department of Forensic Medicine, Ghent, Belgium

Aims: Varenicline is a selective a4b2 nicotinic receptor partial agonist that is
used for smoking cessation (Champix�, Chantix�). Adverse effects are generally
mild, with gastro-intestinal effects most commonly reported. Several reports have
indicated that varenicline use can be associated with psychiatric troubles and an
increased risk of suicidal thoughts and/or suicide, although the latter is debated.
However, no fatalities have been reported in which varenicline itself was used to
commit suicide. Methods: An extraction procedure was developed that is suitable
for analyzing postmortem (e.g. hemolyzed blood) samples. This procedure en-
compassed protein precipitation, solid phase extraction using phenyl cartridges,
derivatization with heptafluorobutyric acid anhydride and reconstitution in 150 ml
ethyl acetate. 1ml was injected into the GC-MS, which was operated in selected
ion monitoring (SIM) modus, monitoring m/z 407, 240 and 180. Results: Routine
toxicological analysis indicated that, apart from caffeine and ethanol (1.57 g/L
BAC), varenicline was the only drug present in the examined body fluids from
the deceased. Varenicline quantification was performed using a 6-point calibration
curve, obtained by spiking 1.25 – 40 ng of a varenicline standard in blank plasma.
In the blood (vena subclavia resp. vena femoralis), urine and vitreous of the
deceased we found a varenicline concentration of 262 ng/ml, 257 ng/ml, 687 ng/
ml and 165 ng/ml, respectively. The blood concentration of more than 250 ng/ml
is almost 10-fold higher than the highest concentration described in plasma (28.3
ng/ml) so far. Conclusion: This report, which is the first using GC-MS for
detecting varenicline, describes a fatality associated with a massive suicidal over-
dose of varenicline, giving rise to unprecedentedly high blood concentrations of
this smoking cessation drug. We consider two possibilities with respect to the
actual cause of death. In both scenarios the deceased likely experienced neurop-
sychiatric disturbances, as he was lying almost fully undressed some 50 m from
his parked car during a cold night. Firstly, the man’s death may be a direct result
of the varenicline overdose, with varenicline’s effects possibly being potentiated
by concomitant alcohol consumption. Secondly, the psychological or physical
effects following the intake of varenicline and alcohol may have rendered the
deceased unable to get back to his car or to seek help, resulting in the fact that
he may eventually have succumbed to hypothermia.
Keywords: varenicline, fatal, gas chromatography, overdose, smoking cessation,
suicide
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O22 The application of plasma paraquat concentration in the
evaluation of therapeutic effects in patients with acute paraquat
poisoning
Shi Y1, Bai Y2, Zou Y3, Cai B3, Wang L3
1Department of nephrology, West China Hospital, Sichuan University, Chengdu,
China; 2West China Hospital, Sichuan University, Chengdu, China; 3Department
of Laboratory Medicine, West China Hospital, Sichuan University, Chengdu,
China

Aims: To analyze the scavening effect of haemoperfusion on plasma paraquat
(PQ) and to evaluate the clinical significance of PQ examination in the treatment
of patients with acute paraquat poisoning. Methods: 85 patients with acute para-
quat intoxication by oral ingestion were admitted in West China Hospital from
Jun, 2010 to Mar, 2011. A standardized therapeutic regimen including gastric
lavage, antioxidants and emergency haemoperfusion was given on all subjects.
Haemoperfusion using a column containing resin coated with polycarbonate was
conducted for 2 hours. A total of 92 whole blood samples were taken before (0 h),
underway (1 h after haemoperfusion begining) and at the end (2 h) of the haemo-
perfusion therapy. The clearance rate was calculated and related factors were
analyzed. Results: As heamoperfusion going on, the plasma paraquat concentra-
tion of the patients kept falling down. After 1 hour of haemoperfusion, the average
clearance rate (R1) was 37.06 € 21.81%. After 2 hours of haemoperfusion, the
average clearance rate (R2) was 45.99 € 23.13%. The average of R1/R2 was
76.61 € 22.80%. In the high paraquat concentration group (plasma paraquat con-
centraion (C0) > 300ng/mL), both the averages of R1 and R2 (R1 16.38 € 11.18,
R2 20.39 € 12.41) were significant higher than those of the low paraquat concen-
tration group (C0 £200ng/mL) (R1 49.30 € 16.41,R2 60.19 € 14.48,p < 0.05), and
there was no significant difference of R1/R2 between these two groups
(75.01 € 25.82 vs. 81.39 € 14.42,p > 0.05). Conclusion: Haemoperfusion can effec-
tively eliminate paraquat from the plasma in patients with high initial plasma PQ
concentration, while as for patients with low initial plasma PQ concentration, the
clearance effect of harmoperfusion was very limited and other more effective
treatment should be considered in priority. Thus, the examination of plasma PQ
concentration was not only critical in the clinical evaluation but also helpful in
therapeutic guidance of patients with acute PQ intoxication.
Keywords: paraquat, haemoperfusion, extracorporeal elimination

O23 Inflammasome modulated by monotherapy in chronic
Hepatitis C patients
Neuman MDG1

1In Vitro Drug Safety and Biotechnology, University of Toronto, Toronto, Ontario,
Canada

Aims: There are 170 million people infected with hepatitis C virus (HCV). The
golden therapeutical standard is pegylated-interferon (PEG-IFN-alpha) in combi-
nation with ribavirin. Since there are individuals not-tolerating ribavirin, mono-
therapy PEG-IFN is needed. Objective: to evaluate the inflammasome in HCV
patients, to correlate serum apoptosome, interleukins, RANTES, pathogen-asso-
ciated-molecular-pattern (PAMP), plasminogen-activator-inhibitor 1(PAI– 1), tu-
mour necrosis factor-alpha (TNFa), and transforming growth factor-beta (TGFb)
levels with the severity of HCV, and the responses to PEG-IFNa– 2b. Methods:
180-non-cirrhotic patients were part of a randomized, double-blind-dose-finding
clinical trial PegIntron� (Merck Inc.) to study efficacy of 0.5, 1.0 and 1.5mg/kg/
week for 48 weeks. The patients were grouped by PEG-IFN-dose received. Each
group was stratified by responses: sustained-response-SR [HCV-RNA undetect-
able 6 months after the end-of-therapy (ET)], relapse-response-RR (HCV-RNA
undetectable ET) or no-response-NR (detectable HCV-RNA at ET). Serum in-
flammasome-levels were measured by ELISA. Student-t-test with Bonferonni
correction determined the significance between the groups. The c2 test or Fisher’s
exact test compared the frequency of data between groups. Results: Of 180
patients; 3 had 0 histological-activity-index (HAI), 47-mild, 121-moderate and
9-high; and had Metavir-fibrosis (MF0 – 5; MF1 – 152; MF2 – 13; MF3 – 10). A
good correlation was seen between the HAI and TNF-a levels (r = 0.92, p < 0.001)
in all the patients (r = 0.85; p < 0.001). IL– 8 and RANTES increased significantly
at MHAI– 3 versus lower MHAI– 1 – 2. TGFb increased significantly with the
severity of fibrosis. TNFa and apoptosis were lower at the base-line in SR versus
RR and NR. This is the first study to illustrate that in monotherapy there is a
correlation between the HCV-RNA and HAI-reduction, as well as the decrease of
TNFa and apoptosis. Regardless the dose of therapy, TNF-a and TGFb decreased
significantly in SR-patients versus their initial values. PAMP and PAI– 1 did not
demonstrate differences between the doses. There was a statistical difference
(p < 0.5) between initial levels in SR and NR. Conclusion: Cytokines are sensitive
biomarkers for liver inflammation. Severity of liver disease is lowered in patients
after therapeutic intervention regardless of their response to therapy. Low baseline
serum TNFa and apoptosome are predictors for SR. PEG-IFN-a reduces inflam-
masome contributing to reduce fibrosis.

Keywords: biomarkers, chemokines, chronic hepatitis C, clinical trial, cytokines,
fibrosis, inflamasome

O24 Dynamic analysis of renal toxicity lesion in allo-liver
recipients treated with calcineurin inhibitors
Tang J1, Bai Y2, Li L1, Cai B1, Wang L1
1Department of Laboratory Medicine, West China Hospital, Sichuan University,
Chengdu, China; 2West China Hospital, Sichuan University, Chengdu, China

Aims: By monitoring serum uric acid, creatinine and urine microproteins (includ-
ing A1M, MA, TRU and IGU) in allo-liver recipients treated with calcineurin
inhibitor CNI), to evaluate renal toxicity lesions of recipients and explore the
relation between hyperuricemia and renal toxicity lesions. Methods: We detected
serum uric acid, creatinine and urine microproteins, including A1M, MA, TRU
and IGU in 195 allo-liver recipients and 30 healthy volunteers. We made the
comparison of serum uric acid, creatinine and urine micro-protein in different
CNI groups (FK506, n = 151; CsA n = 42) and in different administration time
groups and further explored the difference of characteristics of renal toxicity
lesions between the different uric acid group (> 400umol/L and < 400umol/L).
Results: 1. There was no significant difference in serum creatinine between
different CNI groups and different administration time groups. 2. Urine micro-
protein in allo-liver recipients treated by CNI all abnormally increased, especially
those in FK506 group were higher than that in CsA group. 3. Serum uric acid in
allo-liver recipients treated with CNI increased and the abnormal increasing rate of
serum uric acid was up to 10.8%. In CsA group the rate was higher than that in
FK506 group, which were respectively 16.7% and 9.3% in CsA group and FK506
group. 4. Dynamic analysis of serum uric acid showed the highest abnormal rate
was in the group of 2 – 3years after CNI treatment. With the abnormal rate reached
to the highest, the recipients showed the most serious renal toxicity lesions. 5. The
concentrations of urine MA,TRU,IGU in recipients with high serum uric acid were
higher than those of recipients with low serum uric acid. Conclusion: 1. In all of
these indicators to evaluate renal toxicity lesions, serum creatinine was the indi-
cator with lowest sensitivity, urine micro-proteins and serum uric acid were the
indicators with high sensitivity. 2. The urine micro-protein can not only demon-
strate the early and slight renal toxicity lesions but also indicate the location of
renal toxicity lesions. 3. Hyperuricemia may be one of causes to lead to the renal
toxicity lesion in allo-liver recipients treated with calcineurin inhibitor.
Keywords: liver transplantation, urine microprotein, hyperuricemia, FK506, CsA

Therapeutic Drug Monitoring

TDM in transplantation medicine

O25 Pharmacokinetic/pharmacodynamic strategies for risk
assessment of rejection and side effects of mycophenolic acid in
renal transplantation
Molinaro M1, Chiarelli LR2, Castagneto M3, Boschiero L4, Famulari A5,
Sabbatini M6, Sandrini S7, Schena FP8, Segoloni GP9, Regazzi M1

1Lab. of Clinical Pharmacokinetics, IRCCS Foundation Policlinico S. Matteo,
Pavia, Italy; 2Department of Biochemistry, University of Pavia, Pavia, Italy;
3Surgery Clinic Institute, Catholic University of Sacro Cuore-Policlinico Gemelli.,
Roma, Italy; 4Renal Transplant Unit, Azienda Ospedaliero-Universitaria of
Verona, Verona, Italy; 5Organ Transplant Unit, San Salvatore Hospital, Coppito,
Coppito (AQ), Italy; 6Department of Systematic Pathology, University Federico II
of Napoli, Napoli, Italy; 7Nephrology Unit, Spedali Civili of Brescia, Brescia,
Italy; 8Renal, Dialysis and Transplant Unit, Department of Emergency and Organ
Transplant, University of Bari, Bari, Italy; 9Division of Nephrology, Dialysis and
Transplantation, San Giovanni Battista Hospital, Torino, Italy

Aims: Mycophenolate mofetil (MMF), an immunosuppressive drug frequently
used in kidney transplant patients, exerts selective antiproliferative effects on
lymphocytes inhibiting their inosine 5’-monophosphate dehydrogenase (IMPDH)
activity. MMF was introduced as a drug for which no TDM was considered
necessary, although several studies demonstrated concentration-effect relationship.
Therefore the added value of TDM for MMF is under debate. Aim of this study is
to investigate the relationship between PK and PD characteristic of MMF, and to
evaluate IMPDH enzyme activity and gene expression as potential indices of
MMF immunosuppressive effects in de novo kidney transplant recipients. Meth-
ods: 54 de novo kidney transplant patients, were followed for 24 weeks for
clinical status, pharmacokinetic parameters, IMPDH activity, IMPDH1 and
IMPDH2 gene expression. IMPDH activity and expression were measured in
PBMCs before transplant and at each scheduled visit (at week 2, 4, 6 12, 24)
before (t0) and two hours (t2 h) after MMF administration. Rejection episodes
(AR) and side-effects were recorded and compared to MPA exposure and levels
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of IMPDH activity and expression. Results: No significant correlation was found
between IMPDH activity or expression and PK parameters, whereas a significant
activation of both genes at t2 h was observed. The activation was maximal at w2,
decreasing towards w24 with a trend following the steroid dosage. Patients with
AR exhibited a significantly higher pretransplant expression of both IMPDH1
(median 3.42, 95% CI 1.49 – 10.90 for AR, vs. 0.84, 95% CI 0.39 – 1.34 for
non-AR; P = 0.0025), and IMPDH2 genes (median 135, 95% CI 102 – 173 for
AR, vs. 104, 95% CI 102 – 110 for non-AR; P = 0.0218). The ROC analysis of
the IMPDH1 mRNA levels showed a significant AUC of 0.865 (95% CI: 72 –
95%, p = 0.0001), the cut-off was 1.36 with a specificity of 71.4%, a sensitivity of
100% and a likelihood ratio of 3.5. Finally, a significant association was found
between pre-transplant IMPDH1 mRNA and haematological complications (med-
ian 0.30, 95% CI 0.07 – 4.87 for patients with adverse events, vs. median 1.32,
95% CI 0.64 – 2.96 for patients without; P = 0.032). Conclusion: This study shows
that high steroid dosages greatly influence IMPDH1 and IMPDH2 mRNA expres-
sion, hampering their use as a PD biomarker of MMF. On the other hand the
measurement of pre-transplant levels of IMPDH1 mRNA could be an additional
predictive tool of efficacy and probability of developing MMF related hematolo-
gical side effects.
Keywords: IMPDH activity, IMPDH gene expression, pharmacokinetic, pharma-
codynamic, renal transplant, rejection.

O26 NFAT-regulated gene expression in de novo renal
allograft recipients
Sommerer C1, Zeier M1, Meuer S1, Giese T1
1University Hospital Heidelberg, Heidelberg, Germany

Aims: Calcineurin inhibitors are drugs with a narrow therapeutic range and the
optimal monitoring strategies are discussed in terms of safety and efficacy. A new
pharmacodynamic monitoring tool – assessing the expression of nuclear factor of
activated T cells (NFAT)-regulated genes – has been evaluated in favour of opti-
mizing ciclosporin A (CsA) therapy in the early period after renal transplantation.
Methods: Altogether, 62 de novo renal transplant patients were enrolled in this
prospective clinical trial. The immunosuppression consisted of IL– 2 receptor
antagonist, CsA, mycophenolic acid and steroids. The expression of the NFAT-
regulated genes (interleukin 2, granulocyte-macrophage colony stimulating-factor,
interferon g) was determined by qRT-PCR at CsA C0 and C2. The follow-up
period was 6 months. Results: The median age of all patients was 55 years
(20 – 75). Residual NFAT-regulated gene expression showed a high interindividual
variability. Inversely to reduction of CsA doses expression of NFAT-regulated
genes increased from week 2 to month 6. Despite of comparable CsA C0 levels
NFAT-regulated gene expression was less inhibited in patients with biopsy-proven
acute rejections. Patients with recurrent infections had a significantly higher in-
hibition of NFAT-regulated genes during the study period. Conclusion: Residual
NFAT-regulated gene expression might be a beneficial monitoring tool used in
addition to pharmacokinetic parameters to improve and individualize CsA immu-
nosuppression. However,in nearly all renal allograft recipients high inhibition in
the early renal allograft period make it difficult to use and interprete residual
NFAT-regulated gene expression in this early time period.
Keywords: NFAT, ciclosporin A, gene expression, pharmacodynamics, renal
transplantation

O27 Tacrolimus monitoring during breastfeeding in neonates
of transplant recipients
Chusney GD1, Bramham K2, Nelson-Piercy C3, Rosser C1, James A1, Cairns T1,
Lightstone L1, Lee J1
1Imperial College Renal & Transplant Centre, London, UK; 2Maternal and Fetal
Research Unit, King’s College Hospital, London, UK; 3Dept of Women’s Health,
Guy’s & St. Thomas’ NHS Foundation Trust, London, UK

Aims: At our centre, female kidney € pancreas transplant recipients whose immu-
nosuppression includes Tacrolimus (TRL) and who plan pregnancy and conceive
successfully, are advised to continue TRL during pregnancy. They are advised that
data are slim on the safety of TRL when breastfeeding, but they are supported in
choosing to breastfeed while on TRL, on the basis that maternal and neonatal TRL
monitoring is available in our centre. The patient information leaflet for Prograf
states that due to excretion into breast milk, patients should not breast-feed while
taking TRL. We have sought to determine whether TRL is identifiable in breast
milk and whether TRL levels in babies who are breastfed either fall post-partum or
are sustained by breastfeeding. Methods: Nine mothers and 10 babies have been
studied, where TRL was continued throughout pregnancy. Eight babies were sub-
sequently breast-fed. The aim was to collect samples from mother, baby and cord
blood at the time of delivery and from mother, baby and breast milk, where
relevant. Due to the very particular circumstances of the post-partum period,
sample collection was not always complete. Results: At those deliveries with
complete data sets (n = 5), cord blood TRL levels were equivalent to maternal

levels, range 2.0 – 10.3mg/L and 1.6 – 7.8mg/L respectively, cord blood being high-
er than maternal in 2 cases. A single reading gained from a baby at delivery was
12.0mg/L (mother 5.7mg/L, cord blood 10.3mg/L). Serial samples (‡ 2) were col-
lected on 7 neonates. In 2 babies who were not breast-fed, the TRL levels fell from
2.3mg/L at day 3 to less than 1.0mg/L by day 8, and from 4.6mg/L at day 0 to
1.0mg/L by day 5. In 5 babies who were breastfed, TRL levels declined progres-
sively from delivery despite breastfeeding (post natal day: TRL concentration (mg/
L)) (d7: 2.5, d10: 1.4, d11: 1.2); (d4: 3.0, d9: 1.0), (d4: 1.3; d12: < 1.0); (d72:
< 1.0); (d1: 2.9, d5: 1.4, d13: < 1.0), whilst maternal trough levels remained stable
(range 1.3 – 6.8mg/L). Breast milk TRL levels were less than 1.0mg/L on 9 occa-
sions, and 1.2, 1.5 and 2.1mg/L on 3 other occasions. Conclusion: Although TRL
is secreted into breast milk, our data indicates that breastfeeding does not appear
to retard the decline of TRL levels in neonates. The level of TRL in cord blood
compared to maternal levels would suggest higher exposure in-utero than when
breast fed. Monitoring of TRL in neonates and breast milk should be available for
those patients receiving TRL.
Keywords: tacrolimus, breast-feeding, pregnancy

O28 Conversion to the once-daily tacrolimus formulation in
renal transplant recipients leads to higher P38 MAPK activity in T
lymphocytes
Vafadari R1, Hesselink DA1, Quaedackers ME1, Cadogan MM1, Gelder T1,
Weimar W1, Baan CC1

1Erasmus Medical Center, Rotterdam, The Netherlands

Aims: A new modified-release, once-daily formulation of tacrolimus (TACOD;
Advagraf�), has recently been approved for the prevention of acute rejection after
kidney transplantation. The pharmacokinetic profile of TACOD is different from
that of the conventional twice-daily formulation, Prograf� (TACBID). The tmax is
delayed but also C0 concentrations are lower after 1:1mg conversion. Therefore
we studied the pharmacodynamics of the two formulations and potential differ-
ences therein after converting stable renal transplant patients from TACBID to
TACOD. Methods: Patients (n = 16) treated with TAC and mycophenolate mofetil,
and who were at least one year after renal transplantation were converted from
TACBID to TACOD on a 1: 1mg basis as part of a clinical trial. TAC predose
concentrations were measured before and after conversion by immunoassay. In
addition, whole blood was collected before and three months after conversion and
stimulated with PMA/ionomycin. T-lymphocyte activation was studied by phos-
phoflow cytometry measuring phosphorylated P38 MAP kinase (MAPK; the acti-
vator of Nuclear Factor of Activated T cells, IL– 2, and IFN-g). Results: A total of
sixteen patients were included for the present analysis. After conversion, the mean
TAC predose concentrations decreased: 6.0 ng/mL vs. 5.5 ng/mL. With regard to
P38 MAPK activity, the opposite effect was observed: after conversion to TACOD,
the P38 MAPK median fluorescence intensity was 12.0% higher in CD4+ T-
lymphocytes (P = 0.012) and 18.9% higher in CD8+ T-lymphocytes (P = 0.016).
Conclusion: Conversion of TACBID to TACOD on a 1:1mg basis leads to lower
TAC predose concentrations and a higher P38 MAPK activity. This reflects the
overall lower immunosuppressive state of patients on the TACOD formulation and
suggests that close monitoring is necessary when patients are switched from the
conventional to the new TAC formulation.
Keywords: calcineurin inhibitors, activation markers, biomarkers, signaling, ta-
crolimus

O29 Guanine and guanine/hypoxanthine ratio as potential
biomarkers for mycophenolic acid pharmacodynamics in liver
transplant patients
Mohamad Ali A1, Vethe NT1, Aarstrand Reine P2, Andersen AM3, Line PD4,
Kongsgaard UE2, Bergan S3
1Department of Medical Biochemistry, Oslo University Hospital, Rikshospitalet,
Oslo, Norway; 2Division of Anaesthesia and Intensive Care, Oslo University
Hospital, Rikshospitalet, Oslo, Norway; 3Department of Pharmacology, Oslo
University Hospital, Rikshospitalet, Oslo, Norway; 4Division for Specialized
Medicine and Surgery, Oslo University Hospital, Rikshospitalet, Oslo, Norway

Aims: The immunosuppressant mycophenolic acid (MPA) inhibits the activity of
inosine 5’-monophosphate dehydrogenase (IMPDH) and thereby the synthesis of
guanine nucleotides in lymphocytes. The aim of this study was to examine the
levels of purine bases in lymphocytes during the early phase after liver transplan-
tation, and to assess their relationships to IMPDH activity and MPA pharmacoki-
netics. Methods: Twenty de novo liver transplant patients (M/F 12/8) using my-
cophenolate mofetil, tacrolimus and steroids were included. Blood samples were
collected pre-dose and 1, 2, 3 and 4 hours after dose at day 4 and day 17 following
transplantation. CD4+ cells and plasma were isolated from the samples. Ribosides
were cleaved from the nucleotides during sample preparation, and the levels of
xanthine, hypoxanthine, guanine and adenine in CD4+ cells were determined by
LC-MS/MS. Xanthine was also used for the determination of IMPDH activity
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following incubation with saturating amounts of substrate and cofactor. Concen-
trations of MPA in plasma were measured by LC-UV. Statistical differences
between variables were evaluated by the Wilcoxon signed-rank test (P < 0.05).
Results: Sixteen patients completed both study days. The MPA Cmax occurred at
median 1 hour on both day 4 and day 17, and maximum inhibition of IMPDH
occurred simultaneously. The median levels of hypoxanthine, guanine and adenine
were fairly stable throughout the four-hour intervals. MPA and IMPDH AUC0–4hr

were at similar levels on both study days. However, the guanine and adenine
AUC0–4hr were significantly lower on day 17 compared with day 4 (median
20% and 23% reduction, respectively). The hypoxanthine AUC0– 4hr tended to
increase from day 4 to day 17 (median 29% increase, P = 0.09), and hypoxanthine
Cmin and Cmax were significantly higher on day 17. The ratio guanine/hypox-
anthine AUC0– 4hr was significantly reduced (median 39%) on day 17 compared
with day 4. Positive correlations between guanine and IMPDH AUC0– 4hr were
observed on day 4 and day 17, separately (Spearman’s). Conclusion: The purine
bases did not show any immediate, systematic alterations following immunosup-
pressant administration. Reduced guanine and adenine, and increased hypox-
anthine, may be the consequences of longer term exposure to MPA. Guanine
and the guanine/hypoxanthine ratio in lymphocytes should be further explored
as pharmacodynamic biomarkers for MPA.
Keywords: biomarkers, IMPDH, mycophenolic acid, pharmacodynamics, purines

O30 Effector/regulatory T cell activity balance as a predictor
of rejection and immunosuppression requirement in liver transplant
recipients
Pascual ET1, Plana AL1, Valdivia LR2, Millan O3, Torres FT4, Castell� AR5,
Serra MB3

1Pharmacology and Toxicology Laboratory. Hospital Clinic of Barcelona.,
Barcelona, Spain; 2Digestive and Metabolic Diseases Clinic Institute (ICMDM),
Barcelona, Spain; 3Pharmacology and Toxicology Laboratory (CDB), Ciberehd,
IDIBAPS, Hospital Clinic of Barcelona, Barcelona, Spain; 4Statistics &
Methodology Support Unit (USEM), Biostatistics Unit School of Medicine,
IDIBAPS, Hospital Cl�nic Barcelona, Barcelona, Spain; 5Digestive and Metabolic
Diseases Clinic Institute (ICMDM), CIBERehd, IDIBAPS, Hospital Cl�nic
Barcelona, Barcelona, Spain

Aims: The analysis of the balance between T effector and T regulatory cell
activity, modulated by the immunosuppressive treatment (ISPT), may play an
important role in patient and graft clinical outcome. Aims: To evaluate the clinical
utility of soluble IFN-g, CD4+CD25+CD45RO+Foxp3-CD127 loweffector T cell
and Vd1/Vd2 T cells subsets monitoring to predict the risk of acute rejection in the
novo liver transplant patients receiving Tacrolimus (TAC). Methods: On going
study enrolled 20 the novo liver transplant patients. All patients were treated with
TAC or TAC+MMF. Pharmacokinetic monitoring (C0&AUC) and effector and
regulatory T cell activity analysis were performed in all patients at pre-transplan-
tation and during post-transplantation period (1st week,1st, 2nd, 3rd, 6th and 12th
month). Results: Until now 4/20 patients suffered acute rejection, all of them
before the end of 1stmonth after transplantation. No differences in the ISP-drugs
concentrations and %lymphocytes were observed between patients who did not
reject compared to those who rejected. During early post-transplant period (before
1st month), patients who rejected showed a significant decrease of the ratio Vd1/
Vd2 T cells (Median value: 0.32 € 0.02 vs. 0.61 € 0.1, P< 0.05) and a significant
increase of soluble IFN-g (723 € 10.4pg/ml vs. 83 € 2.8pg/ml, P< 0.05). Before
transplantation the ratio Vd1/Vd2 T cells was also decreased in patients with
rejection. On the other hand, patients who rejected showed a higher frequency
of CD4+CD25+CD45RO+Foxp3-CD127 loweffector T cell subset than patients
free of rejection (1.1 € 0.6 vs. 0.6 € 0.15, P< 0.05). We have also evaluated the
balance between effector/ regulatory T cell activity expressed as the ratio of
soluble IFN-g/(ratiogd T cells) or as %CD127low/(ratiogd T cells), the results
showed a significant increase of these ratios in patients who rejected (1429 € 98
vs. 126 € 25 and 3.8 € 2.1 vs. 1.08 € 0.02 respectively). Conclusion: This preli-
minary data showed a novel way to monitor the risk of acute rejection in the novo
liver transplant recipients. The balance between effector and regulatory T cell
activity based on the measurement of soluble IFN-g, Vd1/Vd2 T cells and
CD4+CD25+CD45RO+Foxp3-CD127 low frequency could be a useful tool to
predict risk of acute rejection and indentify patients candidates for a more stronger
immunosuppression.
Keywords: effector T cell, regulatory T cell, immunosuppressive treatment, liver
transplant recipients, rejection

TDM of antiinfective and anticancer drugs

O31 Plasma concentrations and occurrence of drug-related
toxic effects in patients treated with Linezolid
Cattaneo D1, Orlando G1, Cozzi V1, Fucile S1, Baldelli S1, Cordier L1,
Clementi E1

1Unit of Clinical Pharmacology - Luigi Sacco University Hospital, Milan, Italy

Aims: Evidences from retrospective observations and single case reports have
suggested the linezolid plasma concentrations and length of treatment may be
related to the risk of thrombocytopenia. However, no definitive data are available
on the value of linezolid plasma concentration in predicting drug-related adverse
events. The primary aim of this prospective observational study was to compare
linezolid trough plasma concentrations in patients developing drug-related side
effects with those measured in patients not experiencing clinical signs of linexolid
toxicity throughout the treatment period. Methods: On day 3 after starting therapy
with linezolid eligible patients underwent a basal evaluation of renal, hepatic and
hemorheologic status, together with the assessment of trough drug concentrations.
These evaluations were repeated at day 7, 14, 21 and periodically till the study
end. Any relevant information on the clinical status of the patient was collected
throughout the study. Plasma linezolid concentrations were determined by a vali-
dated HPLC method. The safety outcome was composite and included episodes of
anemia (RBC < 3 x 106/microL) leukopenia (WBC count < 2.5 x 103/microL) or
thrombocytopenia (PLT count < 125 x 106/microL). Results: Seventeen patients
(for a total of 51 linezolid trough concentrations) were included in this interim
analysis. Four out of the 17 patients developed episodes of severe haematological
toxicity. These episodes were associated with significantly higher mean linezolid
concentrations compared with values measured in the subjects with good toler-
ability to linezolid therapy. Worthy of mention, patients that subsequently devel-
oped haematological toxicity already presented significantly higher linezolid con-
centrations during the first evaluation, done on day 3 (12.3 € 4.2 vs. 4.1 € 2.6mg/L,
p = 0.002). Conversely, the length of treatment did not significantly impact on the
safety outcome (7 € 4 vs. 10 € 6 days in patients that developed or not haematolo-
gical adverse events). Conclusion: Results of this prospective study suggest a
causal relationship between linezolid concentrations and the risk to develop
drug-related haematological toxicity. Accordingly, the application of a stringent
monitoring of linezolid plasma concentrations may help to define concentration-
based therapeutic windows for linezolid associated with optimal drug tolerability.
Keywords: TDM, blood cell count, linezolid

O32 Pharmacokinetics variability of oseltamivir carboxylate in
critical hospitalized patients treated for influenza virus
De Gregori S1, Molinaro M1, Mojoli F2, Giagnoni M3, Foti G4, Pradella A5,
Braschi A6, Iotti GA3, Regazzi M1

1Lab. of Clinical Pharmacokinetics, IRCCS Foundation Policlinico S.Matteo,
Pavia, Italy; 2Department of Resuscitation and Organ Transplantation Surgery
Sciences, section of Anaesthesiology and Resuscitation, University of Pavia, Pavia,
Italy; 3Anaesthesia and Intensive Care Department II, Foundation IRCCS
Policlinico S. Matteo, Pavia, Italy; 4Anaesthesia and Intensive Care Department,
Az.Ospedaliera S. Gerardo, Monza, Monza, Italy; 5Department of Experimental
Medicine, University of Milano “Bicocca”, Milano, Milano, Italy; 6Department of
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Aims: Influenza virus is a leading cause of acute respiratory infection associated
with significant annual morbidity and mortality. Oseltamivir (Tamiflu) is an in-
fluenza virus neuroaminidase inhibitor and a prodrug (Phosphate, OP) of the
active metabolite carboxylate (OC). OC is excreted by glomerular filtration and
renal tubular secretion, without further metabolism. The aim of this study was to
describe the disposition of OC after OP administration by different routes in
critically ill patients. Methods: 21 critically ill hospitalized ICU patients (7 in
ECMO) with confirmed pandemic (H1N1) influenza and respiratory failure, were
analyzed. OP lyophilized formulation was administered IV over 2 hours, under
direct supervision of experienced specialists and for compassionate use in 11
patients, per os in 3 and by nasogastric tube (NGT) in 6 patients. Blood samples
were collected at different times and the concentrations of OP and OC were
monitored as part of clinical care. OP and OC plasma concentration were mea-
sured by HPLC-MS/MS. Results: Median doses for IV, os and NGT administra-
tion were 100, 150 and 150mg/12 h, respectively. IV patients were analyzed
according to renal function. Concentrations are expressed as mg/mL and the dose
mg/kg/12 h as DPK. CLcr group >60mL/min: DPK 1.28 (0.77 – 1.88); C2 0.52
(0.204 – 1.18); t1/2 9 h (6.2 – 16.8); Ctrough 0.41 (0.20 – 0.84); CLOC (L/h/kg)
0.131 (0.07 – 0.27) and CLcr (mL/min) 98 (62.8 – 237.6). CLcr group < 60mL/
min: DPK 0.99 (0.4 – 1.5); C0 0.84 (0.32 – 1.8); C2 0.36 (0.20 – 0.96); C12 0.71
(0.32 – 1.31); Ctrough 1.03 (0.76 – 1.3); CLOC 0.053 (0.012 – 0.0.06) and CLcr 31
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(8.5 – 48.5). We observed the relationship CLOC(L/h/kg)= 0.0005 CLcr(mL/min)
+0.052 (r = 0.59, p»0.05). After oral doses: DPK 1.70 (1.25 – 2); C0 0.34 (0.26 –
0.45); CLOC / F*fm (L/h/kg) 0.24 (0.11 – 0.38) and CLcr 102 (63.8 – 160); F = frac-
tion of the OP dose absorbed; fm: fraction of OP converted to OC. In case of NGT
administration: DPK 1.7 (1.2 – 1.9); C0 0.69 (0.28 – 1.18); CLOC/F*fm (L/h/kg)
0.18 (0.11 – 0.29) and CLcr 113.9 (77.9 – 182). In all patients, Ctrough of OC
< 0.3mg/mL markedly exceeded the IC50% of the isolates neuraminidase activity,
indicating successful treatments. Conclusion: Our data identify a quantitative
relationship between renal disease and CLOC and confirm that after oral and
NGT administration a lower fraction of OC reaches the systemic circulation
compared with IV dosing.
Keywords: Oseltamivir, Influenza antiviral, Pharmacokinetics, ICU patients

O33 Improvement of therapeutic drug monitoring of imatinib
by Bayesian prediction of trough levels
Gotta V1, Widmer N1, Montemurro M2, Leyvraz S2, Haouala A1, Decosterd LA1,
Csajka C1, Buclin T1
1Division of Clinical Pharmacology, Centre Hospitalier Universitaire Vaudois and
University of Lausanne, Lausanne, Switzerland; 2Multidisciplinary Oncology
Center, Centre Hospitalier Universitaire Vaudois and University of Lausanne,
Lausanne, Switzerland

Aims: Plasma concentrations of imatinib differ largely between patients despite
same dosage, owing to large inter-individual variability in pharmacokinetic (PK)
parameters. As the drug concentration at the end of the dosage interval (Cmin)
correlates with treatment response and tolerability, monitoring of Cmin is sug-
gested for therapeutic drug monitoring (TDM) of imatinib. Due to logistic diffi-
culties, random sampling during the dosage interval is however often performed in
clinical practice, thus rendering the respective results not informative regarding
Cmin values. Objectives: (I) To extrapolate randomly measured imatinib concen-
trations to more informative Cmin using classical Bayesian forecasting. (II) To
extend the classical Bayesian method to account for correlation between PK
parameters. (III) To evaluate the predictive performance of both methods. Meth-
ods: 31 paired blood samples (random and trough levels) were obtained from 19
cancer patients under imatinib. Two Bayesian maximum a posteriori (MAP)
methods were implemented: (A) a classical method ignoring correlation between
PK parameters, and (B) an extended one accounting for correlation. Both methods
were applied to estimate individual PK parameters, conditional on random obser-
vations and covariate-adjusted priors from a population PK model. The PK para-
meter estimates were used to calculate trough levels. Relative prediction errors
(PE) were analyzed to evaluate accuracy (one-sample t-test) and to compare
precision between the methods (F-test to compare variances). Results: Both Baye-
sian MAP methods allowed non-biased predictions of individual Cmin compared to
observations: (A) – 7% mean PE (CI95% – 18 to 4%, p = 0.15) and (B) – 4% mean
PE (CI95% – 18 to 10%, p = 0.69). Relative standard deviations of actual observa-
tions from predictions were 22% (A) and 30% (B), i.e. comparable to the intra-
individual variability reported. Precision was not improved by taking into account
correlation between PK parameters (p = 0.22). Conclusion: Clinical interpretation
of randomly measured imatinib concentrations can be assisted by Bayesian extra-
polation to maximum likelihood Cmin. Classical Bayesian estimation can be ap-
plied for TDM without the need to include correlation between PK parameters.
Both methods could be adapted in the future to evaluate other individual pharma-
cokinetic measures correlated to clinical outcomes, such as area under the curve
(AUC).
Keywords: bayesian, Cmin, chronic myeloid leukemia, gastrointestinal stromal
tumors, imatinib, monitoring, trough, tyrosine kinase inhibitors

O34 Voriconazole concentrations are significantly influenced
by inflammatory reactions
van Wanrooy MJP1, Kort A1, Rodgers MGG1, Span LFR1, Uges DRA1,
van der Werf TS1, Kosterink JGW1, Alffenaar JWC1

1University Medical Center Groningen, Groningen, The Netherlands

Aims: Cytochrome P450 (CYP) isoenzyme expression is influenced during in-
flammation and infection. As voriconazole is extensively metabolized by CYP
isoenzymes 2C9, 2C19 and 3A4, inflammation may be an contributing factor to
the variability of voriconazole pharmacokinetics. In this retrospective study we
investigated whether inflammation, reflected by C-reactive protein (CRP) concen-
trations, influenced voriconazole metabolism and therefore voriconazole trough
concentrations. Methods: A retrospective chart review was performed for patients
aged 18 years and older receiving voriconazole between May 2007 and August
2010 having at least one voriconazole trough concentration and CRP concentra-
tion measured at steady state within the first week of treatment. Based on their
CRP concentration patients were divided in two groups. CRP concentrations
below 150mg/L were considered as LOW and CRP concentrations of 150mg/L
and above were considered as HIGH. Twenty-eight patients with a median age of

57 (IQR 50 – 60) years were included, 12 patients were admitted to the ICU and 16
were admitted to the hematology ward. Differences between groups were calcu-
lated using the Mann-Whitney U test. Results: A median CRP concentration of 46
(IQR: 13 – 74)mg/L was observed in the LOW group (n = 18) and of 243 (IQR:
199 – 255)mg/L in the HIGH group (n = 10). A significantly higher voriconazole
trough concentration (P = 0.024) was observed in the HIGH group (4.9mg/L (IQR:
3.0 – 7.8)) in comparison to the LOW group (1.7mg/L (IQR: 0.9 – 3.2)). The
median administered voriconazole dosage was not statistically different
(P = 0.724) between the two groups; 3.3mg/kg (IQR: 2.7 – 3.8) for LOW and
3.7mg/kg (IQR: 2.9 – 4.0) for HIGH. The CRP concentration showed a significant
correlation with the voriconazole trough concentration (R= 0.454; P = 0.015,
Spearman correlation coefficient). Conclusion: We concluded that voriconazole
trough concentrations correlate with CRP concentrations. Inflammation is likely to
contribute to the variability of voriconazole pharmacokinetics. In order to confirm
this correlation and its impact on daily practice and TDM of voriconazole a
prospective study should be performed. In the mean time differences in CRP
concentration should be taken into account when TDM of voriconazole is part
of the daily practice. CRP may be helpful in guiding TDM of voriconazole and
possibly prevent suboptimal treatment or adverse events.
Keywords: C-reactive protein, inflammation, therapeutic drug monitoring, vori-
conazole

O35 Evaluation of 5-FU pharmacokinetics in cancer patients
with DPD deficiency using a Bayesian limited sampling strategy
Van Kuilenburg A1, Hausler P2, Schalhorn A3, Tanck M4, Proost JH5,
Terborg C6, Behnke D7, Schwabe W7, Jabschinsky K7, Maring JG8

1Laboratory for Genetic Metabolic Diseases, Amsterdam Medical Center,
Amsterdam, The Netherlands; 2Clondiag GmbH, Jena, Germany; 3University
Hospital Großhadern, Med. Klinik III, Muenchen, Germany; 4Academic Medical
Center Amsterdam, Department of Clinical Epidemiology, Amsterdam, The
Netherlands; 5University of Groningen, Department of Pharmacokinetics,
Toxicology and Targeting, Groningen, The Netherlands; 6Asklepios Klinik St.
Georg, Klinik fuer Neurologie, Hamburg, Germany; 7Oncoscreen GmbH, Jena,
Germany; 8Ziekenhuisapotheek Meppel-Hoogeveen, Meppel, The Netherlands

Aims: Dihydropyrimidine dehydrogenase (DPD) is the initial enzyme in the cat-
abolism of 5-fluorouracil (5FU) and DPD deficiency is an important pharmaco-
genetic syndrome. The main purpose of this study was to develop a limited
sampling strategy to evaluate the pharmacokinetics of 5FU and to detect decreased
5FU elimination in patients with c.1905+1G>A (IVS14+1G>A) mutation related
DPD deficiency. Methods: Thirty patients, heterozygous for the c.1905+1G>A
(IVS14+1G>A) mutation in DPYD, and 16 control patients received an intrave-
nous dose administered over 2 min of 300mg 5FU/m2 and/or 450mg 5FU/m2,
followed by blood sampling over 2 hrs and subsequently pharmacokinetic analysis
of the 5FU plasma levels. A population pharmacokinetic analysis was performed
in order to develop a quantitative compartmental pharmacokinetic model suitable
for limited sampling strategy. Clinical aspects of treating DPD patients with 5FU-
based chemotherapy was assessed from the retrospectively collected clinical data.
Results: A two compartment model with Michaelis-Menten elimination from the
central compartment was used in the population pharmacokinetic analysis. The
mean (€ SD) AUC (mg.h/L), T1/2 ß (h), Km (mg/L) and Vmax (mg/h) of 5FU in
DPD deficient patients vs. controls were 9.1 € 4.0 vs. 6.0 € 2.1 (AUC),
0.268 € 0.116 vs. 0.128 € 0.043 (T1/2 ß), 4.81 € 0.39 vs. 4.39 € 0.72 (Km) and
942 € 310 vs. 1749 € 380 (Vmax) at a dose of 300mg 5FU/m2. For a dose of
450mg 5FU/m2, the PK values in DPD deficient patients vs. controls were
17.7 € 5.4 vs. 13.4 € 3.9 (AUC), 0.306 € 0.103 vs. 0.181 € 0.041 (T1/2 ß),
5.02 € 0.32 vs. 4.58 € 0.25 (Km) and 900 € 194 vs. 1370 € 267 (Vmax). The differ-
ences in AUC, T1/2 ß and Vmax between DPD deficient patients and controls were
all highly significant (p < 0.05). Using a single sample t = 30 min limited sampling
strategy, the positive predictive value and negative predictive value for Vmax
were 96% and 88%, respectively. Conclusion: Profound differences in pharma-
cokinetics of 5FU existed between DPD deficient patients and control patients.
Pharmacokinetic 5FU profiling using a limited sampling model may be useful for
identification of DPD deficient patients in order to reduce severe toxicity.
Keywords: 5-fluorouracil, DPD deficiency, limited sampling model, population
pharmacokinetics

O36 Lack of specificity in tandem mass spectrometry. Is it all
matrix effect? The case of antiretrovirals
Baldelli S1, Fucile S1, Clementi E1, Cattaneo D1

1Unit of Clinical Pharmacology - Luigi Sacco University Hospital, Milan, Italy

Aims: LC-MS/MS is considered the golden standard technique for the quantitative
determination of drugs and metabolites in biological matrices. MRM is a useful
procedure that allows simultaneous determination of different analytes with sim-
plified sample preparation and reduced chromatogram times. Matrix effect – that
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is the alteration of ionization efficiency by the presence of coeluting substances –
may have deleterious impact on methods performance. Method validation requires
the evaluation of matrix effect in at least six different matrix sources and a CV less
than 15%. Nevertheless, this may not assure reliable results. In-source mass
spectrometer degradation of the main metabolites in “in vivo” samples may indeed
occur, leading to the back-generation of the parent compounds with an overesti-
mation of drug concentrations. Methods: Here we evaluated the performance of
LC-MS/MS methods for the quantification of antiretrovirals in human plasma. The
analysis was performed by protein precipitation with acetonitrile or solid phase
extraction on C18 Bond Elute cartridge. Chromatographic separation was obtained
through a C18 X bridge column with methanol and ammonium acetate buffer
delivered at a flow rate of 0.3 mL/min under gradient or isocratic conditions.
All methods were validated according to EMA guideline. In addition, we also
evaluated the “in vivo” performance by analyzing samples from HIV patients on
maintenance HAART therapy. Results: All methods satisfied required criteria.
Nevertheless, when measuring patient samples, in gradient chromatographic con-
ditions secondary peaks were observed at the same mass transition as antiretroviral
drugs but at different retention time both in samples extracted via SPE or protein
precipitation. On the contrary, in isocratic conditions only a single peak was
observed but with a larger area and compatible with the sum of the area of the
two peaks. The increase for amprenavir, efavirenz and saquinavir was negligible,
while in the case of raltegravir we observed up to a 50% overestimation. Con-
clusion: We conclude that the overestimation is not caused by sample pretreat-
ment, as previously suggested, but it is due to LC-MS-MS conditions, and even-
tually amplified by suboptimal chromatographic separation. The bioanalytical
method validation guidelines should be, therefore, implemented, in order to over-
come this potential pitfall by demonstrating chromatographic efficiency in patient
samples, with the goal to achieve optimum method performance.
Keywords: HIV, LC-MS/MS, antiretrovirals, bioanalytical method validation

Pharmacogenic monitoring

O37 The effect of CYP2C19*17 on platelet response and
clinical outcomes in patients taking clopidogrel: a meta-analysis
fang H1

1Pharmacy Department, Peking University Third Hospital, Beijing, China

Aims: Recently, clopidogrel therapy individually tailored on the basis of pharma-
cogenetic knowledge has been put into intense focus. While many studies have
demonstrated a poor pharmacodynamic response and consequently increased risk
in patients with the loss-of-function CYP2C19*2, the role of another prevalent
variant CYP2C19*17 is still uncertain. Currently available studies reported diver-
gent pharmacogenetic outcomes based on this gain-of-function allele. A meta-
analysis was performed in an attempt to provide an unequivocal conclusion about
the relationship between the CYP2C19*2 allele and therapeutic and toxic out-
comes. Methods: We performed a meta-analysis on 8 related studies retrieved
from MEDLINE, EMBASE and the Cochrane Library up to March, 2011, which
evaluated such a polymorphism in 12983 patients with coronary artery diseases.
Relevant information was extracted from corresponding articles to calculate OR as
the parameter of efficacy. The end points included MACE (death, nonfatal myo-
cardial infarction, stroke or urgent revascularization), bleeding, and mortality as
clinical outcomes and possibility to develop HPR (high platelet activity) and
bleeding as measures of toxicity. Results: Data from 4 studies enrolling 7146
patients demonstrated a protective role of the CYP2C19*17 allele, the occurrence
of MACE was reduced by nearly 20% (9.8% vs. 12.5%, OR: 0.76, 95% CI: 0.65
to 0.89, P = 0.0008). With regard to bleeding, CYP2C19*17 polymorphism was
associated with a slight increased risk (7.9% vs. 6.6%, OR: 1.21, 95% CI: 1.02 to
1.42, P = 0.03, n = 8940, 3 studies). Of the 951 patients from 3 studies, presence of
the CYP2C19*17 allele led to enhanced platelet response to treatment, since
prevalence of HPR was lower in the CYP2C19*17 carrier group (38.2% vs.
52.9%, OR: 0.56, 95% CI: 0.42 to 0.74, P< 0.0001). However, the impact of the
CYP2C19*17 allele on mortality was not significant. Conclusion: The presence of
the CYP2C19*17 allele was associated with enhanced clopidogrel response, this
effect appeared to lower the risk of MACE, but also appeared to increase the risk
of bleeding.
Keywords: CYP2C19*17, Clopidogrel, MACE, bleeding, meta-analysis

O38 Genetic and non-genetic determinants of chronic kidney
disease after liver transplantation: a long-term follow-up single center
experience
Hesselink D1, Tapirdamaz O1, El Bouazzaoui S1, Azimpour M1, Hansen B1,
Kazemier G1, Kwekkeboom J1, van Schaik R1, van Gelder T1, Metselaar H1

1Erasmus Medical Center, Rotterdam, The Netherlands

Aims: Chronic kidney disease (CKD) is an important and frequently-occuring
clinical problem after liver transplantation. The causes of renal insufficiency after
liver transplantation are multifactorial but the use of calcineurin inhibitors (CNIs)
is likely to play an important role. As the risk of developing CKD appears not be
related to CNI-exposure, we sought to identify genetic and non-genetic risk factors
for the development of CKD after liver transplantation. Methods: Clinical and
demographic variables of 399 liver transplant recipients transplanted at the Eras-
mus MC between 1986 and 2009, were analyzed retrospectively and correlated
with the risk of developing CKD (defined as a glomerular filtration rate [GFR] of
< 60 mL/min per 1.73 m2) by use of multivariate Cox-regression analysis. In
addition, in a subset of these patients (n = 202) and their respective donors of
whom DNA was available, genotype analysis for the CYP3A5 A6986G and the
ABCB1 C3435T polymorphisms was performed by use of PCR. The role of donor
and recipient CYP3A5 and ABCB1 genotype in the development of post-trans-
plantation CKD was then studied. Results: During a median follow up of 9.2 years
(95% CI: 8.1 – 10.2) CKD developed in 195 patients (49%). Multivariate analysis
indicated that the risk of developing CKD was associated with increasing age,
female gender (hazard ratio [HR] 1.6; p < 0.01), cyclosporine rather than tacro-
limus therapy (HR 1.9; p < 0.05) and the period of liver transplantation (being
lower in the more recent era). Black transplant recipients had a lower risk of
developing CKD as compared with Caucasian liver transplant recipients (HR
0.40; p < 0.01). The investigated polymorphisms in CYP3A5 and ABCB1 were
not associated with the risk of developing CKD, both when the donor or the
recipient genotype was studied. Conclusion: The development of CKD after liver
transplantation is predicted by several clinical variables. Genetic variation in the
CYP3A5 and ABCB1 genes was not a significant risk factor. Genotyping liver
transplant patients for polymorphisms in these genes is therefore unlikely to aid
the clinician when managing this important clinical problem.
Keywords: ABCB1, CYP3A5, calcineurin inhibitors, chronic kidney disease,
liver transplantation, pharmacogenetics, polymorphisms

O39 The P450 oxidoreductase (POR*28C>T) SNP is
associated with higher initial tacrolimus dose requirements in
CYP3A5 expressing renal recipients
de Jonge H1, Metalidis C1, Naesens M1, Vanrenterghem Y1, Kuypers DR1

1Department of Nephrology and Renal transplantation, University Hospitals
Leuven, Leuven, Belgium

Aims: Tacrolimus (Tac), a calcineurin inhibitor, is a cornerstone immunosuppres-
sive drug used in different types of solid organ transplantation (Tx). It is metabo-
lized by CYP3A iso-enzymes and is characterized by a narrow therapeutic index
and highly variable pharmacokinetics (PK). It is well established that the
CYP3A5*1/*3 genotype has a marked impact on Tac PK. Recently, a SNP of
the gene encoding P450 oxidoreductases (POR*28, rs1057868C>T), an enzyme
that transfers electrons to cytochrome P450 iso-enzymes enabling their catalytic
activity, has been associated with increased in vivo CYP3A-activity using mid-
azolam as a drug-probe. Therefore, the aim of the current study was to investigate
whether the POR*28 C>T SNP affects Tac disposition in renal allograft recipients
stratified according to CYP3A5 expression. Methods: In a cohort of 298 renal
allograft recipients the effects of the POR*28C>T SNP on early Tac exposure /
predose trough levels and Tac dose requirements (TDReq) were examined, taking
into account the CYP3A5*1 carrier status of the recipient. A Tac loading dose of
0.2mg/kg was used in all patients and Tac dosing was subsequently adjusted
aiming at target 12 h trough concentrations (C0) between 10 – 15 ng/mL. Results:
Baseline characteristics did not differ between genotype groups. Following a Tac
loading dose of 0.2mg/kg CYP3A5 expressers (CYP3A5*1 allele carriers) carry-
ing a POR*28 T allele had significantly lower Tac trough concentrations in the
first 3 days after Tx, required significantly longer to reach the target range lower
limit of 10 ng/mL (p< 0.0001) and subsequently had significantly higher Tac dose
requirements throughout the first year after Tx, not only expectedly as compared
to CYP3A5 non-expressers (CYP3A5*3/*3 homozygous patients), but also com-
pared to homozygous POR*28 CC CYP3A5 expressers. No differences in clinical
outcome were observed between groups. Conclusion: These clinical observations
indicate that the POR*28 SNP is associated with additional increases in early
TDReq in patients carrying a CYP3A5*1 allele. Whether the POR*28 SNP will
affect early drug-related efficacy needs to be determined in larger prospective
clinical studies.
Keywords: CYP3A5*1/*3, Kidney transplantation, POR*28, pharmacogenetics,
tacrolimus
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O40 A new CYP3A4 polymorphism is associated with an
increased risk of renal toxicity in cyclosporin-treated kidney transplant
recipients
Elens L1, Bouamar R1, Hesselink D1, Haufroid V2, van Gelder T1, van Schaik R1

1Erasmus Medical Center, Rotterdam, The Netherlands; 2Universit� Catholique de
Louvain, Louvain centre for Toxicology and Applied Pharmacology, Brussels,
Belgium

Aims: Cyclosporine (CsA) is a substrate of Cytochrome P450 3A4 (CYP3A4).
Interindividual variability in CsA pharmacokinetics complicates effective therapy,
making therapeutic drug monitoring a necessity. Recently, a newly discovered
intronic single nucleotide polymorphism (SNP) in CYP3A4 has been linked to
reduced hepatic expression and activity of CYP3A4. Methods: One-hundred-se-
venty-two de novo kidney transplant recipients receiving CsA as part of their
immunosuppressive therapy (FDCC-study) were genotyped for the new CYP3A4
C>T SNP. Pharmacokinetic parameters were measured on days 3 and 10 and
months 1, 3, 6, and 12 after transplantation. Renal function was assessed by
measuring serum creatinine and calculating the creatinine clearance. The inci-
dence of biopsy proven acute rejection (BPAR) and delayed-graft function
(DGF) were both recorded. Results: The T-variant allele had an allele frequency
of 3.2% in our cohort. Renal function, assessed by creatinine clearance, was
statistically significantly lower among T-variant allele carriers in a mixed model
analysis (– 20.2%, CI 95%=– 33.1% to – 7.2%; p = 0.002). In addition, the risk of
DGF was significantly higher in patients carrying the T-variant allele compared to
homozygous CC patients (OR = 6.34, CI95%= 1.38 to 29.3; p = 0.015). BPAR was
not associated with this SNP. Conclusion: The new CYP3A4 variant allele pre-
disposes kidney transplant recipients to CsA-related nephrotoxicity and DGF.
Therefore, pre-transplant genotyping of the new CYP3A4 polymorphism could
potentially help the clinician to identify patients at risk of developing CsA-asso-
ciated nephrotoxicity.
Keywords: CYP3A4, Cyclosporine, kidney transplantation, pharmacogenetics,
single nucleotide polymorphism, toxicity

O41 Polymorphisms in CYP3A & ABCB1 are not associated
with cyclosporine pharmacokinetics nor with clinical endpoints after
renaltransplantation
Bouamar R1, Hesselink D1, van Schaik R1, Weimar W1, Macphee I2, de Fijter J3,
van Gelder T1
1Erasmus Medical Center, Rotterdam, The Netherlands; 2St. George’s, Univ. of
London, London, UK; 3Leids Universitair Medical Center, Leiden, The
Netherlands

Aims: The association of CYP3A5, CYP3A4 and ABCB1 SNPs with ciclosporin
(CsA) pharmacokinetics is controversial. The authors studied the influence of
these SNPs on CsA pharmacokinetics, as well as on the incidence of biopsy-
proven acute rejection (BPAR), and renal function after kidney transplantation.
Methods: One-hundred-seventy-one patients participating in an international, ran-
domized-controlled trial were genotyped for CYP3A5*3, CYP3A4*1B and the
ABCB1 1236 C>T, 2677 G>T/A, and 3435 C>T SNPs. The patients were treated
with CsA, mycophenolate mofetil and glucocorticoids. CsA was dosed to reach
pre-dose concentrations (C0) or two hours post-dose concentrations (C2). Phar-
macokinetic parameters were measured on days 3 and 10, months 1, 3, 6 and 12
after transplantation. Renal function was assessed by measuring serum creatinine
and calculating the creatinine clearance. The incidence of BPAR and delayed-graft
function (DGF) was recorded. Results: CYP3A5, CYP3A4 and ABCB1 genotype
were not associated with dose-adjusted CsA C0 or C2. The incidence of BPAR in
this cohort was 16% and was comparable between the different ABCB1 genotype
groups. No significant difference in the incidence of BPAR was found between
CYP3A5 expressers (10%) and non-expressers (18%), p = 0.24. Nor was there a
difference in the incidence of BPAR between CYP3A4*1 homozygotes (5%) vs.
CYP3A4*1B carriers (18%), p = 0.13. There were no differences with regard to
creatinine clearance between the different CYP3A and ABCB1 genotype groups.
Conclusion: According to the results, determination of CYP3A and ABCB1 SNPs
pre-transplantation is not helpful in determining the CsA starting dose and does
not aid in predicting the risk of BPAR or worse renal function in an individual
patient.
Keywords: ABCB1, CYP3A, kidney transplantation, pharmacogenetics,
pharmacokinetics, ciclosporin

O42 Association analysis between polymorphisms in proteins
of the m-TOR signaling pathway and sirolimus adverse effects in
renal transplantation
Woillard JB1, Kamar N2, Rousseau A3, Marquet P1, Rostaing L2, Picard N1

1CHU Limoges, Department of Pharmacology, Limoges, France; 2Department of
Nephrology-Dialysis and Multi-Organ Transplantation, Toulouse, France;
3National Institute of Health and Medical Research (Inserm), Limoges, France

Aims: The m-TOR inhibitor sirolimus (SRL) is an immunosuppressive drug used
in kidney transplantation. m-TOR binds with Raptor and phosphorylates P70S6
kinase, a protein involved in numerous cell signaling pathways. SRL main adverse
effects (AEs) are anemia, dyslipemia, cutaneous AEs, infections and edemas. We
investigated the association of m-TOR, Raptor and P70S6K polymorphisms, SRL
dose and exposure, and other covariates, with SRL-induced AEs in kidney trans-
plant recipients. Methods: Five tagging SNPs in m-TOR and P70S6K, allowing
haplotype inference, were identified using Haploview and Hapmap data. Four
SNPs in Raptor (rs2289759, rs7212142, rs7211818 and rs11653499) were selected
from literature reports. This study included 114 sirolimus-treated patients from
Toulouse University Hospital, switched from a calcineurin inhibitor to SRL and
followed-up for 6 months. Hemoglobin (Hb), total cholesterol (tCHL), triglyceride
(TRG) and LDL cholesterol (LDL) were assayed at different periods (3 months
before SRL treatment, at SRL introduction, and then 1, 3 and 6 months after).
Genetic analyses were performed using TaqMan assays (ABI Prism 7000, Ap-
plied-Biosystems). The effects of gene polymorphisms and covariates on tCHL,
LDL, TRG, cutaneous AEs, edemas and infections were studied using multilinear
regression, or logistic regression implemented in linear mixed-effect models. Re-
sults: Two independent factors were associated with a decrease of Hb levels: the
SRL trough level (b=– 0.03 g/dl, p = 0.0203) and a m-TOR variant haplotype
(AGAAA vs. others, b=– 0.82 g/dl, p = 0.0076). Increased SRL trough level was
significantly associated with increased tCHL (b= 0.02 g/l, p< 0.0001), LDL
(b= 0.01 g/l, p< 0.0058) and TRG (b= 0.02 g/l, p = 0.0059). The other independent
factors found to influence lipid levels in multivariate analysis were statin dose
(tCHL: b= 0.15 g/l, p = 0.0358 and LDL: b= 0.15 g/l, p = 0.0455), steroid intake
(tCHL: b= 0.15 g/l, p = 0.0249) and male sex (LDL: b= 0.13 g/l, p = 0.0388). SRL
trough levels were associated with an increased risk for cutaneous AEs (OR= 1.97,
95%CI[1.32 – 1.94], p = 0.0009) and edemas (OR= 1.16, 95%CI [1.03 – 1.30],
p = 0.01342). Conclusion: These preliminary results show that: a) there is an
association between a m-TOR haplotype and low Hb; b) SRL dose is associated
with increased lipid plasma levels; c) SRL trough level is associated with low Hb,
risk of edemas and cutaneous AEs. This should be confirmed in an independent
group of patients.
Keywords: P70S6 kinase, adverse event, haplotype, mammalian target of rapa-
mycin, pharmacogenetics, raptor, sirolimus

TDM in psychiatry/Varia

O43 Quantification of busulfan by LC-MS/MS with automated
online extraction for dose optimization before hematopoietic stem cell
transplantation
Mueller D1, Rentsch KM1

1Institute of Clinical Chemistry, University Hospital Zurich, Zuerich, Switzerland

Aims: Busulfan is a cytotoxic compound which is commonly used in myeloabla-
tive preparative regimens before hematopoietic stem cell transplantation (HSCT).
It has been shown that there are wide intra- and interpatient variations in the
pharmacokinetic behaviour of this drug leading to an increased risk for graft
rejection if the concentrations are too low, or an increased risk for sinusoidal
obstruction syndrome if the concentrations are too high. Therefore, dose adjust-
ment after therapeutic drug monitoring is highly recommended and is usually done
by calculating the AUC. In Zurich, in all children and adults treated with busulfan
before undergoing HSCT, busulfan is determined until reaching the targeted AUC
(children) or until the second last day of the treatment (adults). As the number of
patients is increasing and turn-around-times should be very short in order to enable
a fast dose adjustment, a time-saving analytical method was needed. Methods:
After addition of the internal standard ([1,5-bis(methansulfonyloxy)]-pentane) and
dilution with water, the heparinized plasma samples, 6 calibrators and 2 quality
control samples were centrifuged and the supernatant transferred to autosampler
vials. Extraction was performed using the turbo flow technology with a cyclone P
extraction column (Thermo Scientific), and the analytical separation was achieved
with an Uptisphere 5m ODB column (Interchim, France). 10 mM ammonium
acetate, 0.1% formic acid and acetonitrile are used as mobile phases. The analytes
were detected in SRM mode (using 1 quantifier and 2 qualifier transitions) after
heated electrospray ionization on a TSQ Quantum Access Max mass spectrometer
(Thermo Scientific, Switzerland). The run time for one run was 7 minutes. Re-
sults: The method was linear in the range of 100 – 2500mg/l using 50ml of plasma.
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The imprecision was < 3.8% and the accuracy between 93 and 106%. Applying
the Bonfiglio method, there were no matrix effects detected. The method compar-
ison with the formerly used method using liquid-liquid extraction resulted in a
correlation coefficient of 0.98 with a slope of 0.92 and an intercept of – 16mg/l
using the Passing-Bablok regression model, demonstrating the comparability be-
tween the two extraction techniques. Conclusion: We have developed a fast,
precise and accurate method for the quantification of busulfan in heparinized
plasma samples which resulted in a turn-around-time of < 2 hours for the 6
samples needed for the calculation of the AUC.
Keywords: Busulfan, LC-MS/MS, hematopoietic stem cell transplantation, online
extraction

O44 Pharmacokinetics of endoventricular colistin after
different dosing regimens in patients with MDR-CNS infections
Cusato M1, Imberti R2, Villani P3, Carnevale L2, Iotti G2, Accetta G2, Regazzi M3

1Laboratory of Clinical Pharmacokinetics IRCCS Foundation Policlinico San
Matteo, Pavia, Italy; 2Fondazione IRCCS Policlinico S. Matteo, Pavia, Pavia,
Italy; 3Lab. of Clinical Pharmacokinetics, IRCCS Foundation Policlinico
S. Matteo, Pavia, Italy

Aims: The increasing prevalence of multiresistant Gram-negative strains and the
lack of new active antibiotics have recently rekindled interest in colistin. Due to
poor penetration through the blood brain barrier, colistin methanesulfonate (CMS)
is used via endoventricular or intrathecal route. We evaluated colistin concentra-
tions in cerebrospinal fluid (CSF) after endoventricular CMS administration in
critically ill patients. Methods: Six patients (5M,1F) aged 26 – 70 years were
enrolled. After at least two days of therapy, CSF samples were collected from
each patient before and at time intervals after the end of CMS administration
(sampling day range 3 – 23) and levels measured on HPLC-fluorescence detector.
Patients n�1, 5 and 6 received concomitant CMS intravenously, not significantly
influencing our data. Results: Patient n�1 receiving CMS 30000 IU/24 h had a
Cmax and Ctrough CSF level of 7.9 and 0.99 mg/ml, respectively. Patients n�2 and
n�3 receiving 60000 IU/24 h had a mean [€ SD] Cmax and Ctrough CSF level of
14.1[€ 6.5] and 2.2[€ 1.1] mg/ml, respectively. Patients n�4 and n�5 receiving
30000 IU/12 h had a mean [€ SD] Cmax and Ctrough CSF level of 12.8 [€ 0.4]
and 5.8 [€ 0.4] mg/ml, respectively. Patient n�6 receiving 60000 IU/12 h had a
Cmax and Ctrough CSF level of 16.8 and 7.6 mg/ml, respectively. Mean clearance
(Cl) and volume of distribution (Vd) were 0.025L/h (range: 0.018 – 0.033) and
0.44L (range: 0.20 – 0.54), respectively. Interpatient variability (CV%) of Cl and
Vd were 21% and 29%, respectively. The different amount of CSF spontaneously
drained during the study period is in part responsible for such variability.Patients’
positive response to therapy was demonstrated by the decrease in the CSF white
blood cell count over the following days and by subsequent sterilization of CSF.
Conclusion: In critically ill patients, endoventricular administration of CMS was
effective in the eradication of the gram-negative bacteria from the central nervous
system (CNS). Since the AUC/MIC ratio seems to be the most relevant surrogate
parameter of efficacy (assuming a MIC value < 1mg/mL), our data suggest that the
60000 IU/24 h (AUC/MIC= 209.2), 30000 IU/12 h (AUC/MIC = 269.4) and 60000
IU/12 h (AUC/MIC = 316.4) dose regimens achieved the optimal exposure, while
the administration of CMS 30000 IU/24 h (AUC/MIC = 99.6) did not.Further in-
vestigations are needed to optimize CMS dosage if administered endoventricularly
to treat CNS infections.
Keywords: MDR infections, colistin, endoventricular

O45 Efavirenz and efavirenz metabolite quantification in
human serum using LC-MS/MS and correlation with neurological and
psychiatric symptoms
Binz T1, Gras A2, Vaillant M3, Devaux C2, Wimmer K1, Schneider S1
1Laboratoire National de Sant�, Toxicology, Luxembourg, Luxembourg; 2CRP-
Sant�, Laboratory of Retrovirology, Luxembourg, Luxembourg; 3CRP-Sant�,
Methodology and Statistical Unit, Luxembourg, Luxembourg

Aims: The aim of the study was to monitor efavirenz (EFV), 8-OH-EFV, 7-OH-
EFV and 8,14-OH-EFV in human plasma and to correlate the concentrations with
neuropsychatric adverse side effects (AEs) in HIV infected patients undergoing
HAART therapy. Methods: A LC-MS/MS method for the quantification of EFV,
8-OH-EFV, 7-OH-EFV, 8,14-OH-EFV was developed and validated. Plasma con-
centrations of 102 patients taking a 600-mg oral EFV dose were measured. 31
patients stopped the therapy because of neuropsychiatric AEs, 35 patients contin-
ued the therapy despite similar AEs and 36 patients did not report any AEs during
therapy. The statistical analyses were performed by using a non-parametric gen-
eral linear model of rank-transformed data with post-hoc pairwise comparisons.
Results: Validation of the LC-MS/MS method was performed with good intra-
and interassay accuracies for all compounds. Plasma concentrations ranged from
1.6 – 27.3 mg/ml for EFV, 5 – 826 ng/mL for 8-OH-EFV, 0.1 – 113 ng/mL for 7-
OH-EFV and 0.1 – 23 ng/ml for 8,14-OH-EFV.Overall mean EFV concentrations

were significantly lower in patients discontinuing EFV therapy (4.7 € 3.9mg/ml)
than in patients continuing EFV therapy (8.7 € 6.5mg/ml, p < 0.02) or in patients
without AEs (9.6 € 5.6mg/ml, p < 0.005) but no significant differences in EFV
metabolite concentrations were observed between the three groups.However, pa-
tients reporting psychiatric AEs had higher EFV levels than patients reporting only
neurological effects (p < 0.05). Furthermore, all of the 12 female patients in the
discontinuing and continuing groups reported psychiatric AEs whereas only 32/54
male patients reported psychiatric AEs. Also mean EFV concentration of female
patients with psychiatric AEs was higher than those of the male patients
(12.2 € 9.1mg/ml and 6.4 € 4.6mg/ml respectively). These findings may be due to
gender specific differences in drug metabolism observation. Conclusion: To our
knowledge this is the first time that EFV metabolites 8-OH-EFV, 7-OH-EFV and
8,14-OH-EFV were quantified using LC-MS/MS. It could be shown that the
metabolite concentrations were similar in all patient groups, indicating that no
simple correlation exists between neuropsychiatric AEs for EFV and metabolite
concentrations. However, female patients had significantly higher rates of psy-
chiatric AEs and higher EFV levels than male patients.
Keywords: LC/MSMS, adverse effects, efavirenz, efvirenz metabolites, haart

O46 Monitoring of antidepressant plasma concentrations in
newborns with third trimester drug exposure
Cattaneo D1, Baldelli S1, Pogliani L2, Fucile S1, Milani G1, Zuccotti G2,
Clementi E1

1Unit of Clinical Pharmacology - Luigi Sacco University Hospital, Milan, Italy;
2Unit of Neonatology Luigi Sacco University Hospital, Milan, Italy

Aims: Selective serotonin-reuptake inhibitors (SSRIs) are considered as first-line
agents for the treatment of depression in pregnant women due to their claimed
safety and efficacy. However, these drugs have recently been implicated in in-
creasing the risk of malformations, neonatal withdrawal syndrome and eventually
spontaneous abortion. The present study was aimed at exploring whether the
plasma concentrations of SSRIs in the newborns and/or polymorphisms in genes
involved in SSRIs metabolism may correlate with the appearance of drug-related
perinatal complications. Methods: All pregnant women referring to our Paediatric
Department who were given SSRIs in the third trimester and providing written
informed consent for blood sampling were included in the present study. Plasma
samples of the newborns and mothers were collected immediately after partum.
SSRIs plasma concentrations were measured using a validated chromatographic
method with mass spectrometry detection (LC-MS/MS) and high assay sensibility.
Single nucleotide polymorphisms (SNPs) were characterized by pyrosequencing.
Results: Twenty SSRI plasma concentrations were collected from 10 newborns
and their mothers. Seven out of the 10 newborns presented no clinical evidences of
malformations or other signs of drug-related toxicity (except for two diagnosis of
small for gestational age). Plasma SSRI concentrations measured in these infants
were consistently below or close to the lower limit of quantification of the assay.
Of the remaining, two newborns manifested moderate tachypnea, and one experi-
enced severe cyanosis requiring ventilation with bradycardia and convulsions
associated with metabolic acidosis, all events attributed to SSRI (all other causes
were excluded). Plasma concentrations of SSRI measured in these three infants
were close to values considered as therapeutics in adult patients. A potential
association between higher drug plasma concentrations in newborn/mothers and
the presence of allelic variants in CYP2D6, CYP2C19 and CYP3A4 was also
observed. Conclusion: Our preliminary observations suggested that SSRIs-related
toxicity in newborn may correlate with plasma drug concentrations. Accordingly,
individualized psychopharmacologic treatment that takes into account mother’s
plasma SSRI concentrations and genetic background during pregnancy may be-
come the standard of care to maximize drug benefit and minimize risks to the
fetus.
Keywords: SSRI, TDM, pregnancy. pharmacogenetics

O47 Dose-dependent effects of cigarette smoking on serum
concentrations of psychotropic drugs
Wenzel-Seifert K1, Koestlbacher A1, Haen E1

1Clinical Pharmacology/ Psychopharmacology, Department of Psychiatry,
Psychosomatics and Psychotherapy, University of Regensburg, Regensburg,
Germany

Aims: Several psychotropic drugs, e.g. clozapine and olanzapine, are metabolized
to a major extent by cytochrome P450 1A2 (CYP1A2). The polycyclic aromatic
hydrocarbon benzo[a]pyrene, an ingredient of tabac smoke, is a potent inducer of
CYP1A2. The aim of this study was to investigate the sex- and dose-dependent
effects of smoking on the pharmacokinetics of these drugs. Methods: We ana-
lyzed routine drug concentrations collected between 2000 and 2011. These data
are stored anonymously in the database of our therapeutic drug monitoring (TDM)
program KONBEST in addition with informations of date and time of blood
withdrawal, dose, dosing schedule, duration of treatment, comedication, patient’s
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sex, age, height, body weight and smoking behaviour. Total clearances (Clt) were
calculated for each patient. In addition, drug concentration were interpreted in
reference to a dose-related reference range. Serum concentrations from patients
with co-medications known to interact with the metabolism of clozapine or olan-
zapine were excluded for most evaluations. Results: - Non-smokers exceed the
dose-dependent and therapeutic reference ranges of CYP1A2- metabolised psy-
chotropic drugs two- to five-fold as often as smokers. - Smoking increased the Clt
of clozapine and olanzapine in women by 63% and 53%, and in men by 49% and
83%, respectively. - Moderate cigarette smoking (> 10 cigarettes/d) increases the
Clt of clozapine and olanzapine by ~ 50%. - Serum concentrations of many
antipsychotics exceed the upper limit of the dose-related (and in most cases also
the therapeutic) window 1.2- to five-fold as often in women as in men. Conclu-
sion: To avoid adverse drug reactions antipsychotic prescription guidelines should
address dose recommendations dependent of smoking behaviour and sex. 1. Non-
smokers should receive an about 50% lower starting dose. 2. The dose of cloza-
pine or olanzapine needs to be reduced by ~ 35% when patients quit smoking
completely. In case of partial reduction of the number of cigarettes/d it seems not
to be necessary to reduce the dose of clozapine or olanzapine. 3. As smokers
represent the vast majority of schizophrenic patients, it is likely that dose-finding
during early drug development was primarily elaborated with male smokers. Our
data show that it is necessary to reevaluate these pharmacokinetic data after
marketing of drugs under real-life conditions. TDM data bases are valuable tools
for this task and should be expanded.
Keywords: CYP1A2, benzo[a]pyrene, clozapine, gender, olanzapine, smoking

O48 Analysis of movement patterns as a pharmacodynamic
biomarker in schizophrenia
Haralanov S1, Haralanova E2, Shkodrova D1, Svinarov DA3

1Clinic of Psychiatry, Faculty of Medicine, Medical University of Sofia, Sofia,
Bulgaria; 2Institute of Cognitive-Affective Neuroscience, Sofia, Bulgaria, Sofia,
Bulgaria; 3Laboratory of TDM & Clinical Pharmacology, Alexander University
Hospital, Faculty of Medicine, Medical Universityof Sofia, Sofia, Bulgaria

Aims: A growing amount of data suggest that schizophrenic brain dysfunctions
encompass pathologic cortico-thalamo-cerebello-cortical circuits and soft neuro-
logical signs including motor and balance coordination deficits, detectable even
before the development of subjective psychopathological symptoms. That neuro-
motor signs, regarded as cerebellar dysmetria and ataxia, are conceptualized as the
neurological phenotype of schizophrenia genotype. Methods: A novel approach
for objective, quantitative assessment of individual patient status and drug efficacy
has been developed, utilizing equilibriometric movement pattern analysis (EMPA)
as a PD correlate of the psychiatric illness. EMPA comprised of computerized
ultrasonographic craniocorpography coupled to specialized software for quantifi-
cation of a new parameter, equilibriometric dysmetria index (EDI). Assessment of
PK/PD relationship was also investigated in a small pilot experiment in 7 patients
treated with risperidone (RIS) depot as previously described. Results: It was
found that EDI registered motor and balance coordination deficits which result
from the underlying brain dysfunctions, and reflected severity and dynamics of the
psychotic process and clinical efficacy of antipsychotic treatment. By integration
of many parameters of EMPA within one single number, EDI immediately dis-
criminated between normometria, dysmetria, and ataxia: in healthy controls EDI
was in the range 0 – 10, defining normometria; dysmetria was characterized with
EDI ranging between 10 – 100; ataxia was observed when EDI was over 100.
Dynamics of EDI during antipsychotic treatment might be represented as a simple
curve illustrating at a first glance the tendency toward improvement or worsening.
Therefore, EMPA could be viewed as the first objectively measurable PD biomar-
ker, permitting quantification of the biological efficacy of antipsychotic treatment
in each individual patient. Results of the pilot experiment suggest that a combina-
tion of EMPA and concentration monitoring could be assumed as joint PK/PD
management in psychiatry. EMPA improvement began at levels > 20mg/L (RIS +
9-OH-RIS), and was significant at levels > 30mg/L (RIS + 9-OH-RIS). Conclu-
sion: EMPA is a non-invasive and simple method, which could be used for
individual control of the biological efficacy of antipsychotics in everyday clinical
practice and in clinical trials. Combination of EMPA and drug monitoring forms a
tool for personally tailored antipsychotic therapy.
Keywords: equilibriometric movement pattern analysis, pharmacodynamic mon-
itoring, schizophrenia

POSTER PRESENTATIONS
Clinical Toxicology

P001 Benefit effect of naloxone in benzodiazepines
intoxication: Findings of a preliminary study
Mostafazadeh B1, Solhi H2

1Shaheed Beheshty Medical University, Tehran, Iran; 2Arak Medical University,
Arak, Iran

Aims: Naloxone, as a low-priced and available drug, may be useful in improve-
ment of signs andsymptoms of benzodiazepines intoxication. The aim of this study
was assessment of its effect on benzodiazepinespoisoning. Methods: In this clin-
ical-trial study, patients with typical signs and symptoms of benzodiazepinespoi-
soning, who were referred to a poisoning center in Tehran in 2008, were selected.
After recording ofpatients’ characteristics, supportive treatment was initiated and
patients were randomly assigned to the casegroup with intravenous (IV) injection
of two 0.4mg naloxone ampules or to the control group. Their signs andsymptoms
were evaluated again 0.5 hour later. Each of diazepam, clonazepam and alpera-
zolam drug group had 30 patients and lorazepam drug group had 26 patients, half
of which patients in each drug group received naloxone Results: Most of the
participants were female and the mean age was 28 years. There were no signifi-
cantdifferences between case and control groups in age, sex, time of drug con-
sumption, tablet counts, signs andsymptoms and level of consciousness at the
admission time in each drug types. After naloxone injection in casegroups, all
signs and symptoms significantly improved in all drug types in comparison to
control groups exceptnystagmus. In addition, level of consciousness significantly
improved in case groups in all drug types except lorazepam. Conclusion: Findings
of the study showed that naloxone is effective in management of benzodiazepine-
spoisoning. However, future clinical trials with greater sample size are recomm-
ened.
Keywords: benzodiazepine, flumazenil, intoxication, naloxone

P002 Simultaneous identification and quantification of oral
hypoglycaemic drugs in human plasma using LC-MS/MS
Binz T1, Villani N1, Neels H2, Wimmer K1, Schneider S1
1Laboratoire National de Sant�, Toxicology, Luxembourg, Luxembourg; 2ZNA
Hospitals, Laboratory for Clinical Chemistry and Toxicology, Antwerpen, Belgium

Aims: The aim of the study was to develop a LC-MS/MS method for the simul-
taneous identification and quantification of oral antidiabetics of the sulfonylurea
(glipizide, glibenclamide, gliclazide and gliquidone) and the biguanide (metfor-
min) type and to apply the method to real case samples. Methods: A sensitive and
accurate LC-MS/MS method for the identification and quantification of 5 oral
antidiabetics was developed using glibonuride as internal standard. Sample pre-
paration consisted in protein precipitation with acetonitrile, evaporation of the
organic layer and resampling in LC-MS/MS buffer. Drug separation was achieved
with a C18 column (2.1 x 10mm, 1.7mm) and detection was performed on a
Waters Xevo TQ MS mass spectrometer in positive ionization mode using elec-
trospray ionization. The antidiabetics were identified by multiple reaction mon-
itoring using three specific transitions for each analyte. The method was validated
according to international guidelines and was applied to quantify oral antidiabetics
in 59 patients. Results: Validation of the LC-MS/MS method included 6 point
calibration, intraday precision and accuracy, limit of detection (LODs), lower limit
of quantification (LLOQ), recovery and evaluation of matrix effects. Samples
from patients taking oral antidiabetics to treat type II diabetes were investigated.
Plasma concentrations ranged from 40 ng/mL – 1.17 mg/mL for metformin, 50 ng/
mL – 0.53mg/mL for glibenclamide, 25 ng/mL – 11.1mg/mL for gliclazide and 80
ng/mL – 0.21 mg/mL for gliquidone. Conclusion: The described method allows
fast, sensitive and accurate identification and quantification of 5 major oral anti-
diabetics in human plasma. The applicability of the method was confirmed by
analyses of 59 human plasma samples of patients taking one or several of the
antidiabetics.
Keywords: hypoglycaemic drugs, LC/MSMS

P003 Abdominal complication of inhaled methamphetamine
Kiat W1

1St. Luke’s Medical Center, Quezon City, Philippines

Aims: Methamphetamine use in the Philippines has consistently ranked first
among the most abused drug since its emergence as the number one drug of abuse
in 1994. Toxicity to this illicit substance continues to be the leading cause of
referral to the poison center. Despite the abundance of information regarding its
cardiovascular and central nervous system toxicity; abdominal complications re-
lated to inhaled methamphetamine are not commonly encountered and anticipated.
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Results: We report a case of a 33 year old female, a known methamphetamine
abuser for the last five years who consulted the emergency room for acute onset of
severe abdominal pain and dysuria noted a day prior to consult. Gynecologic renal,
obstetric and infectious problem was ruled out. Abdominal ultrasound showed bile
sludge in the gallbladder. She underwent emergency exploratory laparotomy under
general anesthesia. However, intraoperative findings were normal. The initial
urine methamphetamine level done on the fifth day after the last used showed
2157 ng/ml. Conclusion: This report suggests that methamphetamine toxicity
could present as “acute abdomen” and should be anticipated by emergency room
physicians.
Keywords: acute abdomen, inhalation, methamphetamine

P004 Validation of a toxicological LC-MS screening for plasma
sample analysis using online sample extraction with turbulent flow
chromatography
Duretz B1, Cohen S2, Moreau C2, Guitton J2, Manchon M2

1ThermoFisher, Courtaboeuf, France; 2Laboratoire de Biochimie et Toxicologie,
Pierre B�nite, France

Aims: LC/MS is a powerful tool widely used for targeted drug screening. How-
ever, the quality of the results is largely affected by sample preparation methods.
Offline solid phase extraction (SPE) and liquid liquid extraction (LLE) are widely
used but are often time consuming and expensive. Here we will present an on-line
sample preparation extraction using TurboFlow technology for the screening of
more than 400 acidic, neutral and basic drugs in plasma using LC/MSMS. Meth-
ods: Two TurboFlow columns (Cyclone, C18XL) were connected in series and
used for sample extraction. 100 ml of plasma samples were diluted in 100ml of
acetonitrile. The mixture was then centrifuged and 50ml of supernatant was in-
jected into the system. The LC separation was performed using an Hypersil GOLD
PFP column. MS2 spectra were then acquired on a LXQ ion trap mass spectro-
meter (Thermo Scientific) and library searching was performed automatically
using ToxID software. Results: The method has first been developed in Zurich
Hospital and transferred into the laboratory for plasma analysis. A validation of
the method was performed by checking the following parameters: matrix effect,
extraction efficiency and reproducibility. A minor matrix effect (suppression <
20%) was observed for most of the compounds. 65% of the substances showed a
recovery higher than 75% and precision values were lower than 15% for more
than 80% of the compounds. Conclusion: The method has been fully validated
and is now running routinely. The analysis runtime is now 30 minutes and include
sample preparation, analysis and processing.
Keywords: LC/MS, on-line sample preparation, screening

P005 Detection of new designer drugs of abuse in clinical
toxicology by HPLC
Lakatos A1, Lajtai A1, Porp�czy Z2, Mayer M2, Kov�cs GL1
1Department of Laboratory Medicine University of P�cs Medical School, P�cs,
Hungary; 2Department of Forensic Medicine Medical School University of P�cs,
P�cs, Hungary

Aims: Nowadays beside the traditional illicit drugs often appear newly designed
or recently discovered natural drugs which are spreading explosively. Not to be
illegal for a time is helping diffusing the usage of them. One of these drugs is
mephedrone. It is advertised and sold on the internet as a “plant food”. In the case
of traditional abused drugs is very rare that the patient needs emergency medical
treatment. On the contrary, this event can be observed much more often by using
emerging designer drugs, because of the lack of experience of their application.
Neither the widespread immunological rapid tests, nor the medical experience can
help the diagnosis of them. Methods: In our clinical toxicology laboratory we use
a Shimadzu Prominence TOX.I.S. HPLC-DAD system to identify poisoning com-
pounds from urine. Because of the frequent incidence it was necessary to apply a
rapid, sensitive and high yield analytical screening method to distinguish analo-
gous structures. The TOX.I.S. HPLC-DAD device was suitable to detect the
mephedrone and its metabolites from urine of patients with suspicion of poisoning.
In the lack of validated reference materials we got substances from the drug
ambulance of our town. The structural confirmation of them was evaluated by
LC-MS. The mass spectrometer used in this work was an Autoflex II TOF/TOF
(Bruker Daltonics, Bremen, Germany). Results: Since the first appearance of
mephedrone in the spring of 2010, we registered more than 20 emergency cases
within one year. The patients, mostly young men, poisoned by the new drugs are
often unconscious or agitated. Shortly after the first appearance of mephedrone
three other designer drugs were found in the urine of our clinical patients, called
flephedrone, 4-MEC (4-methylethcathinon) and MDPV (methylenedioxypyrova-
lerone). Despite of their structural similarity TOX.I.S can separate these com-
pounds and we also can see, the metabolites of them, however, we haven’t man-
aged to identify the structure of them. Conclusion: The HPLC method is con-
venient for the detection of a broad spectrum of drugs. It can be either well known

or new. Both can be measured if we have “reference material”. More and more
designer drugs appear on the online market, thus one would need „reference
materials” for all of them. The use of MALDI-TOF MS system is helpful to
validate them.
Keywords: 4-MEC, Flephedrone, MDPV, cathinones, emergency toxicology, me-
phedrone

P006 Is it really cannabis abuse or cross reaction of efavirenz?
Parlar A1, Ayer A2, Aydemir N3

1Manisa Mental Health Hospital Laboratory of Toxicology and Drug Abuse,
Manisa, Turkey; 2Manisa Mental Health Hospital, Department of Psychiatry,
Manisa, Manisa, Turkey; 3Kaanmed Toxicology Laboratory, Istanbul, Turkey

Aims: The most abused drug in Turkey is cannabis. Although interference with
tetrahydrocannabiol immunoassays by other drugs in urine is not frequent, in
literature there is information that antiretroviral therapy with efavirenz produces
urine samples that screen “positive” for tetrahydrocannabinol exposure. Here we
report a case of cannabis abuse under efavirenz treatment. Methods: 42 years old
male patient applied to our hospital for probation substance abuse treatment. He
was diagnosed as HIV positive 2 years ago and under treatment of 245mg teno-
fovir+200mg emtrisitabin and 600mg efavirenz. Patient informed us that he
stopped smoking approximately 6 mounths ago. According to the treatment pro-
gramme 4 urine samples were taken from the patient. The urines were collected
from the patient on day 1, 30, 45 and 60. Cloned enzyme donor immunoassay
(CEDIA) was used to test tetrahydrocannabiol. GCMS (Gas chromatography mass
spectrometry) was used to confirm results. Results: All 4 urines were detected
“positive” for tetrahydrocannabiol by immunoassay. The levels were respectively
> 150 ng/ml, > 150 ng/ml, 75 ng/ml and 70 ng/ml. Creatinine levels of last 2 urines
were under 2 mmol/L. GCMS results were respectively 209mg/ml, 529 ng/ml,
60.5 ng/ml and 20.2 ng/ml Conclusion: Information taken from the patient and
immunoassay results were tought together, we first hypothesed that the positive
screening, resulted from interference of tetrahydrocannabiol immunoassay by efa-
virenz. But GC MS findings revealed that our patient abused cannabis. If immu-
noassay cannabis results of last two urines’ are corrected according to creatinine
levels (as the creatinine levels of last two urines were < 2mmol/L) it is possible
that immunoassay results will be much higher. Especially difference between
GCMS results and immunoassay results of the last two urines’ show that cross
reaction with efavirenz may contribute higher levels of last two urines’ tetrahy-
drocannabiol positive screen by immunoassay. Indeed more investigation shall be
done to clarify the case.
Keywords: cannabis abuse, cross reaction, efavirenz

P007 Determination of GHB in dried blood spots with “on spot”
derivatization and GC-MS: method development, validation and
application
Ingels AS1, De Paepe P2, Anseeuw K3, Van Sassenbroeck D4, Neels H5,
Lambert W1, Stove CP1

1Ghent University - Faculty of Pharmaceutical Sciences, Ghent, Belgium; 2Ghent
University - Intensive Care Department, Ghent, Belgium; 3Ziekenhuis Netwerk
Antwerpen - ZNA Stuivenberg, Antwerp, Belgium; 4AZ Maria Middelares, Ghent,
Belgium; 5ZNA Hospitals, Laboratory for Clinical Chemistry and Toxicology,
Antwerpen, Belgium

Aims: Gamma-hydroxybutyric acid (GHB) is popular as a club drug and appears
occasionally in drug facilitated sexual assaults; therefore, its determination in
biological samples is an important issue in toxicology. Given its rapid metabolism,
its endogenous presence and the possibility of ex vivo formation, proving GHB
misuse remains an analytical challenge. As the dried blood spot (DBS) sampling
technique may facilitate blood sample collection, a GC-MS method with “on spot”
derivatization was developed, validated and applied on DBS from patients pre-
senting with a suspected GHB-intoxication at the emergency department. Meth-
ods: A 6-mm disc was punched out from the DBS, obtained by applying the drop
of blood directly onto a Whatman 903 filter paper and drying for minimum 2 h at
room temperature (RT). After applying GHB-d6 (5 ml of a 25mg/ml solution in
methanol), “on spot” derivatization took place by adding a mixture of trifluoroa-
cetic acid anhydride and heptafluorobutanol (50ml, 2: 1), and by heating the
sample for 10’ at 60 �C. After drying under N2 at 25 �C, dissolving in 100 ml of
ethyl acetate, sonication (2’) and centrifugation (5’ at 3000 rpm), 1ml of the
derivatized extract was injected into the GC-MS, using electron impact and se-
lected ion monitoring (m/z 155, 183, 227 and 242 for derivatized GHB). Punching
out a disc requires the investigation of the impact of additional parameters, such as
the influence of the volume spotted, of the punch localisation and of the hemato-
crit (Ht). Method validation included the evaluation of linearity, precision, accu-
racy, sensitivity, dilution integrity, selectivity and stability. Results: The best
blood volume spotted was 20 – 35ml, regardless of the Ht of the blood sample.
Furthermore, a homogenous distribution of GHB in DBS was demonstrated. The
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6-point calibration curve ranged from 2 to 100 mg/ml, with a limit of detection of
1mg/ml. QC samples (2, 10 and 100 mg/ml) were prepared separately in whole
blood with low (0.38), intermediate (0.45) and high (0.50) Ht. A weighting factor
of 1/X2 was chosen and overall acceptable precision and accuracy were obtained
(% RSD and % bias < 15). GHB was stable in DBS stored at RT for at least 148
days. Already in 7 cases, a suspected GHB-intoxication was successfully con-
firmed by DBS analysis. The GHB concentration measured ranged from 79 to
169mg/ml. Conclusion: A simple GC-EI-MS method using “on spot” derivatiza-
tion was successfully developed, validated and applied for the determination of
GHB in DBS.
Keywords: GC-MS, dried blood spots (DBS), gamma-hydroxy butyric acid
(GHB), gas chromatography

P008 LC-MS/MS analysis of new “internet drugs”
Stephanson N1, Al-Saffar Y1, Beck O1

1Karolinska Institutet, Stockholm, Sweden

Aims: Immunochemical screening is widely used for drugs of abuse in urine but
covers only a limited number of analytes. The aim of this work was to develop and
employ a screening method for drugs of abuse in urine from internet using an
SRM LC–MS/MS system. Over 50 substances are included covering: phenylethyl
amines, cathinones, pyrrolidinophenones, pyrovalerones, piperazines, indolea-
mines and plant alkaloids. Methods: An ultra-performance liquid chromato-
graphic-tandem mass spectrometric method for measurement of urinary internet
drugs was developed. The LC-MS/MS system consisted of a Waters Acquity
Ultra-performance liquid chromatograph connected to a Xevo tandem mass detec-
tor. Chromatography was performed using a 1.7-mm 100 x 2.1mm (inner diameter)
BEH C18 column (Waters Co), preceded by 0.2mm column filter (Waters Co).
The sample preparation consisted of mixing 25mL urine and 100 mL of two
deuterium-labelled internal standards (Psilocin-d10 and Pethidine-d4). Method
features were reversed phase chromatography with gradient elution, electrospray
ionisation, and monitoring of two product ions in selected reaction monitoring
(positive) mode with a total run time of 4 min. Identification criteria were correct
retention time and ion ratio between transitions set from calibratos in urine. 2306
patient samples from drug abuse treatment clinics all over Swedenwere analyzed
during 12 months by the multicomponent method. Results: The measuring range
was 50 – 10000 ng/mL. In the routine application three concentration levels (0,
200 and 1000 ng/mL) were used as calibratotors. The intra- and inter-assay im-
precision, expressed as the coefficient of variation at the level of 500 ng/mL was
below 5% for all compounds (N = 15). A minor influence from urine matrix (ion
suppression less than 10%) was noticed for the first eluated compound psilocin.
The rate of positive samples was 9.5% and drugs found were MDPV, mitragynine,
4-OH-MET, O-DM-tramadol, Bz-piperazine, butylone, mephedrone, methylone,
4-Fl-AM, flephedrone, psilocin, 2-DPMP, 3-FMC, buphedrone, MDAI, methe-
drone, methcathinone, naphyrone, phenazepam and psilocin. Conclusion: The
multicomponent LC-MS-MS method enabled identification and quantification of
internet drugs in urine. Reference substances are required for method set up and
quantification, which constitutes a limitation of this analytical strategy.
Keywords: internet drugs, UPLC -MS/MS, urine

P009 Nicotine and cotinine plasma concentrations: Useful
markers to optimize nicotine replacement therapy in smokers
Baraldo M1, Franceschi L1, Rosa I2, Furlanut M1

1Institute of Clinical Pharmacology and Toxicology, Department of Experimental
and Clinical Medicine, School of Medicine, University, Udine, Italy; 2SOS of
Prevention, Protection and Health Surveillance, S. Maria della Misercordia
University-Hospital, Udine, Italy

Aims: Nicotine (NIC) causes addiction to smoking and smokers adjust their
smoking behaviour to regulate the cerebral levels of NIC. NIC Replacement
Therapy (NRT) leads to a 12 months continuous abstinence rates ranging from
14.1 to 34.5%. These unsatisfactory results might be explained by an interindivi-
dual variability in NIC plasma concentrations and by different degrees of NIC
replacement obtained. The use of a therapeutic drug monitoring (TDM) approach
to NRT treatment is appealing but it has never been applied in clinical practice. In
a group of ambulatory patients with different levels of NIC dependence, we have
studied the relationship between the 1 week NIC and COT replacement values and
smoking abstinence assessed at 12 months after smoking cessation. Methods: We
have retrospectively studied 94 cigarettes’ smokers (cigarettes/day: 24.1 € 9.6;
age: 51.4 € 11.5 yrs; weight: 74 € 15.5 kg) visited between 2002 and 2009. Base-
line NIC and COT plasma concentrations have been obtained while smokers were
smoking at their usual rate. Blood sampling was performed in the afternoon and
after 2 hours from the last cigarette smoked. NIC and COT plasma concentrations
had been analyzed by means of a validated HPLC method. Patients were then
prescribed an initial NIC patch dose according to the NIC plasma concentrations
observed. One week later NIC and COT plasma concentrations have been re-

checked, NIC and COT replacement calculated and NIC dose eventually modified.
We have then divided all our patients in three groups according to the baseline
COT levels [A: < 200 ng/ml (n = 19), B: 200 – 300 ng/ml (n = 34) and C: >300 ng/
ml (n = 41)]. In each group, we verified the mean NIC and COT replacement at
first week and observed the 12 months abstinence rate. Results: 46 out of 94
patients (mean: 49%) have remained abstinent at 12 months. Abstinence rate for
group C is significantly lower than for group A and B (32, 63 and 62% respec-
tively). NIC and COT concentrations assessed after 1 week from starting NRT are
higher for group A (112 € 85% and 85 € 18%) and B (105 € 85% and 76 € 26%)
than for group C (61 € 28% and 63 € 29%). Conclusion: Our results have shown
that the likelihood of long-term abstinence is related to the degree of the 1 week
COT replacement values: the higher the replacement during the first week, the
higher the 12 months abstinence rate. Therefore NIC and COT TDM seems a
valuable tool in order to identify the initial NIC replacement dose and to tailor
NIC dose during the treatment.
Keywords: cotinine, nicotine, nicotine replacement therapy, smokers, plasma
concentrations

P010 Experience from clinical analysis of the alcohol
biomarker ethyl glucuronide (EtG) in urine
Villen T1, Beck O1, Stephanson N1, Helander A1

1Karolinska Institutet, Stockholm, Sweden

Aims: The alcohol biomarker ethyl glucuronide (EtG) has been introduced in
routine use as a specific biomarker of recent drinking. EtG can reveal alcohol
use for several days after ethanol has been eliminated from the body. The extreme
sensitivity to exposure of even trace amounts of ethanol has made it necessary to
use a reporting limit that is not based on analytical performance but on biological
considerations. Furthermore, problems associated with post-sampling formation
and instability have made ethyl sulphate (EtS) an interesting complementary
analyte. Methods: Screening of EtG was performed using immunochemical DRI
reagents from Thermo Fischer Diagnostics applied on an Olympus 640 autoana-
lyser. Confirmation was performed using LC-MS/MS which included identifica-
tion and quantification of both EtG and EtS. The urine samples were prepared by
dilution with penta-deuterated analogues as internal standards. Two product ions
of each analyte were monitored and identification was based on correct retention
time and product ion ratio. The limit of detection was 0.04mg/L for EtG and
0.01mg/L for EtS and the imprecision in quantification was < 10%. Decoded and
randomly selected samples from the routine pool were used for this evaluation.
Results: In total 4852 samples that were positive for EtG in the screening at the
routine reporting limit (0.5mg/L) were studied. Of these, 98% were confirmed
positive and fulfilled the criteria of > 0.5mg/L EtG and > 0.1mg/L EtS. In about
2% of the specimens no EtG or EtS was detected. Eleven (0.2%) samples con-
tained EtG but not EtS, and 6 (0.1%) samples contained EtS but not EtG; all of
these 6 had EtS < 0.5mg/L. The EtG concentrations ranged from 0.5 to > 300mg/
L. About 9% of the samples contained 0.5 – 1.0mg/L, 50% < 10mg/L and 15%
> 100mg/L EtG. The mean EtS/EtG ratio was 0.67 (median 0.41). There was a
tendency of a lower ratio at higher concentration; in samples containing 100 –
300mg/L EtG, the mean ratio was 0.34 (median 0.31). Conclusion: EtG screening
with DRI reagents followed by LC-MS/MS confirmation of EtG and EtS is a
robust testing strategy that is suitable for routine use.
Keywords: alcohol biomarker, DRI-EtG, LC-MS/MS, ethyl glucuronide, ethyl
sulphate

P011 Performance evaluation of DAT oral fluid barbiturates
assay on Roche Hitachi
Coffing MJ1, Kuntz DJ2, Meixner M2, Masters B1

1Roche Diagnostics Operations, Indianapolis, USA; 2Clinical Reference
Laboratory, Lenexa, USA

Aims: The study goal was to evaluate analytical performance of the DAT Oral
Fluid Barbiturates Assay for determination of amobarbital, butabarbital, pheno-
barbital, secobarbital, and pentobarbital, in oral fluid under routine laboratory
conditions. Imprecision and agreement with routine immunoassay and reference
method was evaluated according to a standardized protocol. Methods: Roche oral
fluid turbidimetric immunoassay is based on kinetic interaction of microparticles
in solution (KIMS). In conjunction with the Intercept� Oral Specimen Collection
Device from OraSure Technologies, Inc. (OTI), the assay utilizes a single cutoff
concentration of 20ng/mL. The assay has semi-quantitative and qualitative appli-
cations; only semi-quantitative was used in this trial. MODULAR ANALYTICS
module results are compared, with those of OTI Intercept� Micro-plate EIA. A
combination of routine drug-of-abuse oral fluid samples and spiked samples were
used for method comparison. Discrepant samples were analyzed by LC-MS/MS.
Results: Intra-assay imprecision (21 replicates/run; 3 runs): (Table 1) Method
Comparison: 303 specimens were analyzed. All positives, all discordant speci-
mens, and 10% of all negative specimens were confirmed. Overall agreement
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between Roche and OTI screening method prior to confirmation was 97.4%.
Agreement between Roche method and LC-MS/MS was 100%. Conclusion:
Roche DAT Oral Fluid Barbiturate assay yielded a high level of agreement with
OTI Intercept� Micro-plate EIA (> 97%) and with LC-MS/MS (100%) in this
study. For Investigational Use Only. The performance characteristics of this pro-
duct have not been established. MODULAR is a trademark of Roche. All other
product names and trademarks are the property of their respective owners.

Table 1: Method comparison

Assay Cutoff (ng/mL) Sample Concen-
tration (ng/mL)

Performance (SD) (% CV)

10 0.48-0.85 4.5-7.7

Barbiturates 20 20 0.60-0.90 2.9-4.5
30 0.58-1.00 2.0-3.5

Keywords: barbiturates, clinical chemistry analyzer, drugs-of-abuse screening,
immunoassay, oral fluids

P012 Urine oxycodone: Compliance monitoring –a clinical
evaluation
Kapur B1, Borm A2, Patel K2

1Division of Clinical Pharmacology and Toxicology, The Hospital for Sick
Children, Toronto, ON, Canada; 2Integrated Circle of Care Inc, London, ON,
Canada

Aims: Oxycodone is commonly prescribed to manage pain. Unfortunately it is
also available illicitly on the street. Compliance to treatment can be monitored by
doing quantitative urine oxycodone assay and following blood levels. Systematic
review of patient urine data, from compliance perspective, to our knowledge has
not been reported. Methods: We had access to 5578 urine oxycodone results from
914 (439 male; 475 female) patients where both oxycodone and creatinine results
were available. In some patients we had we had up to 25 results. All assays were
done using Diagnostix MGC– 240 analyser using Thermo Fisher DRI reagents.
With an extended calibration curve on an Olympus AU600 we also analysed 15
patient samples where daily dose was available. All results were quantitated
Results: We reviewed data on patients where a minimum of 10 data points were
available. Most of the positive values were between 600ng/mL and 1000ng/mL,
the upper limit of the manufacturer’s calibration curve. Urine creatinine correction
did not add value. Non compliance was easily detected. A good correlation was
found between urine levels and dose (mg/day) using extended calibration curve.
Conclusion: Using urine quantitative oxycodone assay it is possible to monitor
compliance to treatment program. The oxycodone calibration curve needs to be
extended.
Keywords: urine oxycodone, monitoring

P013 Comparison of ONLINE DAT Amphetamines and
ONLINE DAT amphetamines II (Roche) on cobas c501: is the new
assay an improvement?
Vandenberghe H1, Ueng SH1

1Dept. of Biochemistry and Li Ka Shing Research Institute St. Michael’s Hospital,
Toronto, ON, Canada

Aims: Screening for stimulant drugs amphetamine, methamphetamine, MDA,
MDMA with immunoassay is still widely used despite it’s shortcomings. To
address some of the issues of the Amphetamines assay (Roche) a new formulation
Amphetamines II was introduced using methamphetamine as the calibrator. In
addition a lower cutoff was considered for better agreement with GCMS. Meth-
ods: ONLINE DAT Amphetamines (AMPH) at 1000 ug/L cutoff and ONLINE
DAT Amphetamines II at 1000 ug/L cutoff (AMPH II 1000) and at 500 ug/L
cutoff (AMPH II 500) were performed on a cobas c501 (Roche). Confirmation and
identification of drugs (Maurer, Pfleger, Weber 2007) was performed on 6890N
Network GC System (Agilent) with 5975 inert XL Mass Selective Detector with
EI source using full scan acquisition from 50 to 450 m/z. Samples were collected
from patients in the emergency department, methadone programs and presenting
with mental health issues. The samples were selected based on the GCMS identi-
fication of stimulant drugs among other drugs of abuse, over-the-counter and
prescription drugs. The urine samples were labeled 1 to 100 and analyzed by all
3 methods. The results of each screening method were analyzed independently in
comparison to the GCMS data using the qualitative method comparison from EP
Evaluator�. Results: The results are presented in Table 1. Both the Amphetamines
II assay using 1000 ug/L or 500 ug/L cutoff generated a positive result for GCMS
identified amphetamine, methamphetamine, MDA and MDMA in all samples. The
false positive results with the Amphetamines II assay were urine samples with
very large amounts of ephedrine/pseudoephedrine present. Seven out of 24 sam-
ples containing ephedrine/pseudoephedrine identified by GCMS gave false posi-
tive screening results. One urine sample containing m-chlorophenylpiperazine (m-

CPP) screened positive with the 500 ug/L cutoff. The patient had a large amount
of trazodone and trazodone (N-dealkyl) metabolite in the urine suggesting m-CPP
was a metabolite, rather than a stimulant designer drug. Conclusion: The Amphe-
tamines II assay provides excellent agreement with GCMS for samples positive
for stimulant drugs amphetamine, methamphetamine, MDA and MDMA com-
pared to the previous assay. There is an increase in samples screening positive
when ephedrine/pseudoephedrine is present in the urine. Confirmation of any
positive result for Amphetamines obtained by immunoassay remains necessary.
There was no significant advantage in our evaluation for using Amphetamines II
with 500 ug/L cutoff versus 1000 ug/L cutoff.

Table 1: Qualitative method comparisons to GCMS

Agreement in %

TN FN TP FP P N
AM PH 62 7 29 2 80.6 96.9
AMPHII 1000 55 0 36 9 100 85.9
AMPH II 500 54 0 36 10 100 84.4
N = negative P = positive T = true F = false

Keywords: screening immunoassays gcms confirmation amphetamines stimulant
drugs crossreactivity

P014 Screening for urinary propofol metabolites by LC/MS/MS
Stefan C1, Wong E1, Lee M1, Giesbrecht E1

1Centre for Addiction and Mental Health, Toronto, ON, Canada

Aims: Propofol (2,6 diisopropylphenol) is a sedative hypnotic which has been
used as an intravenous anesthetic for over 20 years. Propofol is rapidly metabo-
lized to propofol glucuronide and also oxidized to the isobaric isomers 1- hydro-
xypropofol glucuronide and 4-hydroxypropofol glucuronide. Reports of abuse and
deaths from self-administration have been largely limited to medical personnel
because of restricted accessibility to the drug. More recently the death of a high
profile individual has raised the possibility of recreational use of this drug, hence
the need for developing screening procedures. We present an LC/MS/MS screen-
ing method for urinary propofol metabolites. Methods: Urine samples from hos-
pital patients undergoing propofol anesthesia were used as a source for high levels
of propofol metabolites. LC/MS/MS using the ESI probe in the negative mode was
used to identify propofol metabolites (TSQ Ultra, ThermoFisher). Good chroma-
tographic separation was achieved using a Phenomenex Ultracarb 5 ODS column,
and a mobile phase of 1:1 acetonitrile and 0.1% formic acid. Commercial propo-
fol metabolites (Toronto Research Chemicals) to confirm the compound identity
were from Toronto Research Chemicals. Results: We screened the samples by
selective ion monitoring of the negative ions m/z 353 (propofol glucuronide) and
m/z 369 (1-hydroxy and 4-hydroxy propofol glucuronides), followed by confirma-
tion with neutral loss scan looking for loss of the glucuronic acid (mass of 176)
and then by product ion scan. The major product ions were: m/z 353 and m/z 177
for propofol glucuronide; m/z 369 and m/z 193 propofol– 4 hydroxy glucuronide.
We identified significant levels of propofol glucuronide and 4-hydroxypropofol
glucuronide in urine of patients undergoing propofol anesthesia. For both meta-
bolites we achieved an analytical sensitivity of 50 ng/mL. Therefore, we have
been able to use the described method to screen, detect and confirm propofol
abuse. Conclusion: Determination of propofol and metabolites was previously
reported by GC/MS primarily in blood samples, and involved sample extraction.
To our knowledge this is the first screening procedures for urinary propofol
metabolites by LC/MS/MS. The procedure is straightforward, as no prior sample
preparation is employed, and allows for detection of low levels of propofol meta-
bolites as low as 50 ng/mL.
Keywords: LC/MS/MS, drugs of abuse, mass spectrometry, propofol

P015 Difficulties in the treatment of poisonings by toxic
carbamates
Tonkopii VD1

1Institute for Lake Research, Russian Academy of Sciences, St. Petersburg, Russia

Aims: Carbamates belong to a group of compounds having a broad spectrum of
toxicity – from relatively non toxic to highly toxic compounds comparable with
nerve agents. The current treatment of poisoning by organophosphates consists of
the combination of cholinolytics like atropine and some oximes. The efficiency of
oximes is not, however, satisfactory in the case of carbamates poisoning because
oximes are not able to reactivate carbamylated acetylcholinesterase (AChE).
Methods: In this paper a number of oximes (toxogonine, pralidoxime, dipiroxime,
HI– 6, HS– 3, HS– 6, HGG– 12), muscarinic (atropine, scopolamine, amysile) and
nicotinic (arpenale, pentaphene) cholinolytics have been tested to protect mice
against the poisoning by carbamates. The effectivity of few anticonvulsants (dia-
zepam, phenazepam, clonazepam) was investigated also. The following carba-
mates were used: insecticides (carbaryl, aldicarb), drugs (physostigmine, aminos-
tigmine, neostigmine, pyridostigmine) and a few pyridile and quinoline carba-
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mates with almost irreversible action on AChE. Oximes alone or with mixture of
cholinolytics and anticonvulsants were administered 15 min prior or 1 min after
the intoxication. In the experiments in vitro the possibility of oximes to reactivate
the carbamylated purified human erythrocyte AChE was studied. Results: By use
of different groups of oximes quite different effects were observed. All tested
oximes reduced the toxicity of aminostigmine, aldycarb and neostigmine whereas
no effect could be determined on the toxicity of physostigmine and pyridostig-
mine. The toxicity of carbaryl and irreversible carbamates was significantly in-
creased by toxogonine, dipiroxime and pralidoxime. Oxime therapy reduced the
protective effect of cholinolytics against poisoning of these types of carbamates.
The high efficiency of the mixture of atropine, arpenale and phenazepam for
treatment and prophylaxis of carbamate poisoning was shown. As demonstrated
by experiments in vitro oximes did not reactivate carbamylated AChE. Conclu-
sion: Thus, these data indicate that the efficiency of oximes against carbamate
poisoning is, at best, very limited and unsatisfactory. Therefore, there has been an
active search for a broad spectrum antidotes against poisoning by carbamates.
Potential threat of terrorist usage of carbamates is connected with the high toxicity
of compounds and the absence of universal antidotes.
Keywords: carbamates, cholinolytics, oximes, poisonings, treatment

P016 Accidental or intentional deviation from the route of drug
administration – an important factor in clinical toxicology
Uges DRA1, van der Elst KCM1, Sportel ET1
1University Medical Center Groningen, Groningen, The Netherlands

Aims: The bioavailability, efficacy, safety and toxicity of the given dose depend
on the place and form in which a substance enters the body. Besides the chosen
dosage scheme, co-medication and patient characteristics, the route of drug ad-
ministration often has a significant influence on the effect of the therapy. Our
experience shows that a divergent route of administration is more common than
assumed. The objective was to discuss the influence of deviation from the in-
tended route of drug administration on clinical outcome. Methods: Own case
reports have been selected and literature searches were conducted through
PubMed (1960 – 2010) and general handbooks for articles concerning accidental
or intentional deviation from the correct route of administration. Articles and cases
were eligible if they encompassed a toxic effect or other remarkable clinical
outcome, caused by a divergent route of drug administration. Results: The cases,
described on different routes of administration, show that an unexpected clinical
outcome or even severe poisoning may occur when an incorrect route of admin-
istration is used. Knowledge of the possible and taken route of administration is a
major factor in elucidating these unexpected outcomes and in preventing new
poisonings. Conclusion: Health workers (clinicians, paramedics, toxicologist
and clinal pharmacologists) must recognize that the patient is suffering from
poisoning caused by a deviation from the intended route of drug administration.
Insight into different routes of administration is helpful in understanding the
effects and risks of using drugs and addictive substances in different ways.
TDM and toxicological analysis can be an useful tool to trace these particular
cases.
Keywords: clinical and forensic toxicology, toxicokinetics, route of administra-
tion

P017 Practical application of enzymatic assays in the detection
of toxic alcohol poisoning
Watson ID1, Hanton SL1, Jones RL1, Glaysher J1, Tames F1

1University Hospital Aintree, Liverpool, UK

Aims: Measurement of toxic alcohols by gas chromatography is a complex and
time-consuming process that is readily available at only a few centres nationally.
We have applied developed enzymatic assays for the detection of toxic alcohol
metabolites to cases referred to our laboratory to determine their ability to confirm
or rule out toxic alcohol ingestion. Methods: Enzymatic assays to measure formic
acid (FA), the major metabolite of methanol (MeOH), or glycolic acid (GA), the
major metabolite of ethylene glycol (EG), have been developed and validated in
our laboratory. Samples from patients suspected of toxic alcohol ingestion were
analysed and the results compared with those obtained by gas chromatography
(GC) for FA or GCMS for GA. Results: The FA assay correctly identified 2
negative and 5 positive samples, FA concentrations ranged from 13.8 – 726mg/L
(GC 15.6 – 367mg/L); concomitant MeOH concentrations were: 774 – 3462mg/L.
3 of the positive samples were from a patient who had ingested a substantial
amount of MeOH, while the remaining 2 were from a patient who had consumed
a formic acid based kettle descaler. The GA assay correctly identified 7 negative
and 4 positive samples, GA concentrations were 122 – > 380mg/L (GCMS 143 –
460mg/L), concomitant EG concentrations were 268 – 1650mg/L). Two false
positive results had GA concentrations of 30 and 46mg/L (GCMS < 5mg/L),
EG < 5mg/L; one false negative result 8mg/L (GCMS 13mg/L), EG 86mg/L,
the GA concentration here is below the LLoQ of the enzymatic assay. Conclu-

sion: The enzymatic assays can be used for initial screening and any results
interpreted in the context of clinical presentation, history and other relevant in-
vestigations, as it depends when the patient presents in relation to any toxic
alcohol ingestion. We view any positive as worthy of initial intervention, but
requiring confirmation by a chromatographic assay. We have too little experience
as yet to be sure, but the false negative was in a low-dose exposure presenting
early in their time course and so may not be clinically significant.
Keywords: ethylene glycol, formic acid, glycolic acid, methanol, screening

P018 Methanol poisoning – a case report
Watson ID1, Rogers S1, Hanton SL1, Tames F1

1University Hospital Aintree, Liverpool, UK

Aims: A 64 year old Caucasian male presented to AED on a Saturday afternoon
with confusion, abdominal pain and vomiting. His previous medical history was
unremarkable, and the initial working diagnosis was perforated ulcer. He later
complained of visual impairment and his condition deteriorated rapidly (GCS 4/
15, arterial pH 6.7; osmolar gap 148). Methods: Methanol poisoning was sus-
pected based on visual symptoms, metabolic acidosis and osmolar gap. Gas chro-
matography gave concentrations of 3462mg/L for methanol and 675mg/L for
formic acid, confirming the diagnosis of methanol poisoning. Based on these
serum concentrations, the patient is thought to have ingested at least 235ml of
methanol. Results: A total of 200ml of 8.4% sodium bicarbonate was given to
correct the pH, and IV ethanol and haemofiltration were initiated. 16 hours after
presentation the pH stabilised around 7.3. Methanol and formic acid were unde-
tectable after 44 hours (Fig 1). However, despite the normalisation of pH and
removal of methanol and formic acid, the patient died 5 days after presentation.
Conclusion: This case demonstrates the difficulty of attaining and maintaining
inhibitor concentrations when haemodiafiltration is used concomitantly. Although
clearance of methanol and formic acid was achieved, therapeutic concentrations of
ethanol were not reached until 30 hours after initiation of treatment. Fomepizole
has been found to be a better competitive inhibitor of methanol metabolism than
ethanol, and may reduce the need for intensive treatment. However, even with
timely and appropriate intervention, a positive outcome is not guaranteed.

Figure 1

Keywords: methanol poisoning

P019 Novel point of care tests (POCT) for salicylate and
methanol poisonings
Shalapay C1, LeGatt D1, Yang T2, Babra JK2, Kapur B3

1Department of Laboratory Medicine and Pathology, University of Alberta
Hospital, Edmonton, Canada; 2ZBx Corporation, Toronto, ON, Canada; 3Division
of Clinical Pharmacology and Toxicology, The Hospital for Sick Children,
Toronto, ON, Canada

Aims: Serum salicylate (ASA) and methanol (MeOH) determinations are not
available in a number of rural health care facilities, yet these poisonings are
commonly seen in these communities. Both these poisonings require immediate
intervention. Objective: Evaluate the recently developed ZAPToxTM Salicylate
and methanol tests for Point of care test (POCT) system with clinically significant
cutoff levels Methods: 44 salicylate and 70 methanol positive and negative split
samples, along with negative and positive quality control material, were analysed
at two sites (Edmonton and Toronto) independently of each other on the same day.
All samples were analysed as blind samples. Ethanol, isopropanol, acetone and
ethylene glycol spiked samples were also processed to check for interferences with
the ZAPToxTM methanol device. Serum samples were applied to the ZAPToxTM
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salicylate and methanol devices with a pipette and read at seven and ten minutes,
respectively. The “T” test window in the ZAPToxTM POCT device was compared
with the “R” reference window. Positive was indicated by the appearance of a
color in the “T” window in the absence of color in the “R” window. Results:
100% concordance results were observed for salicylate postive (‡1.0mmol/L) and
negative samples between both sites. Although two samples (1.04 and 1.66 mmol/
L) were slightly hemolysed, the colour intensity was T>R in both cases. Discus-
sion: In health care facilities where ASA and MeOH tests are not available, a
reliable, reproducible qualitative POCT, at clinically significant detection thresh-
old could be used as a triage tool. If serum methanol POCT is available, it would
obviate either empiric treatment with ethanol or fomepizole or expensive transfer
of the patient to a facility where testing is available. Conclusion: The new POCT
for ASA and methanol were tested as blind samples at two different sites with
concordant results. ZAPToxTM POCTs are rapid, reliable and potentially time
saving for triaging significant ASA or methanol acute overdoses.
Keywords: methanol, POCT, Poisonings, Salicylate

P020 LC/MS/MS screening in clinical toxicology
Fathi M1, Viette V2, Karmime A1, Hughes S1, Binz PA3, Mylonas R3, Masselot A3,
Budin N3, Hochstrasser D1

1Department of genetics and laboratoy medecine, Service of laboratory medecine,
Toxicology laboratory, Geneva University Hospitals, Geneva, Switzerland;
2ADMed Foundation, La Chaux-de-Fonds, Switzerland; 3Geneva Bioinformatics
(GeneBio), Geneva, Switzerland

Aims: Clinical toxicology involves the emergency screening of a wide range of
toxicologically relevant compounds in complex biological matrices such as blood
and urine. It is a demanding discipline, relying on the analytical procedures which
must be not only sensitive but also highly specific. Liquid Chromatography Tan-
dem Mass Spectrometry (LC-MS/MS) combined with library searching is now a
robust technology and meets the requirements for such screening. Methods: The
performance of two different LC-ESI-MS/MS systems (AB SCIEX QTRAP 3200
and Bruker Daltonics amaZonX) sharing identical sample preparation procedure
and library search software (GeneBio SmileMS), has been evaluated by analyzing
on both instruments more than 50 blood and urine positive samples from patients
admitted in the emergency service of the Geneva University Hospitals, Results:
Both systems allow for a turnaround time of about 30 min, which is compatible
with emergency needs. Only one software is needed for interpretation. Spectra
from both types of instruments can be efficiently handled by SmileMS. All re-
ported compounds are generally found with both instruments. Small differences
between both instrumental approaches can be observed. They tend to be com-
pound specific and concentrate on those molecules delivering poor spectra (i.e.
spectra with very few informative signals), as confidence level decreases. Con-
clusion: The combined use of LC-MS/MS with library search offers a reliable tool
in clinical toxicology laboratories as a front screening method. The method covers
a large range of compounds of interest that can be screened in a single run.
However, in the context of a general unknown screening, complementary methods
should also be considered to cope with a number of compounds that either cannot
be detected with LC-MS/MS. In addition, current libraries still need to grow in
order to contain spectra for all possible molecules of interest and their metabolites.
Keywords: LC/MS/MS, clinical toxicology, screening

P021 High-performance liquid chromatographic method for
determination of Tramadol in human saliva
Mohamed M1, Hilal MA2, El-Sayed AAY3, Mohamed SA2, Aboul-Hagag KE2,
Nasser AY4
1Assuit Chemical Laboratory, Medico-Legal Department, Assiut, Egypt; 2Clinical
Toxicology Laboratory, Sohag University, Sohag, Egypt; 3Chemistry Department,
Faculty of Science, Al-Azhar University, Assiut, Egypt; 4Biochemistry department,
Faculty of Medicine, Assiut University, Assiut, Egypt

Aims: A high-performance liquid chromatography–diode array detector method
(HPLC-DAD) was developed and validated for the determination of tramadol in
human saliva. Methods: Samples of Saliva were prepared utilizing liquid–liquid
extraction with hexane-ethyl acetate (4:1, v/v). The experimental conditions of the
separation was achieved using a Zorbax SB-C18 (250mm x 4.6mm, 5mm) column
using acetonitrile– 0.01M KH2HPO4 buffer (40: 60, v/v) as mobile phase (pH 5.0)
at a flow rate 0.5 mL/min and UV detection at 218 nm. Propranolol was used as an
internal standard (IS). Results: The Linear range, limit of quantification and
average recovery of tramadol were 250 – 4000 ng/mL, 250 ng/mL and 94.70%,
respectively. Intra-assay precision for tramadol was within 1.40 – 9.79% and inter-
assay precision was within 0.77 – 3.98%. Intra-assay accuracy for tramadol was
within 98.50 – 107.13% and inter-assay accuracy was within 100.44 –
103.89%.The proposed method was successfully applied to determine saliva con-
centrations of tramadol in three healthy volunteers for 24 hours after administra-
tion of 100mg oral doses of tramadol. Conclusion: A validated method for the

detection and quantification of tramadol in human saliva is presented.. Good
linearity, LOD, LOQ, accuracy, precision, and recovery were demonstrated. The
methods are useful for the analysis of tramadol in saliva.
Keywords: HPLC-DAD, tramadol, saliva, validation

P022 Evaluation of efficacy and safety of newborns netilmicin
threrapy based on monitoring of antibiotic serum concentrations
Szafrańska A1, Hurkacz M2, Czyżewska Mł1, Głowacka K2, Paluszyńska D1,
Wiela-Hojeńska A2, Jaźwińska-Tarnawska E2

12nd Department and Clinic of Gynaecology, Wrocław Medical University,
Wrocław, Poland; 2Department of Clinical Pharmacology Wroclaw Medical
University, Wroclaw, Poland

Aims: Infectious diseases are significant health and live harm to the newborns
especially in intensive care units. The empirical antibiotic therapy is often applied
based on accepted guidelines. Modifications are introduced according to clinical
symptoms and results of microbiological or biochemical tests. Drugs of choice are
aminoglycosides in combination with beta-lactams. Aminoglycosides have a nar-
row drug index and variable, age-dependent pharmacokinetics therefore it is sub-
stantial that their dose are selected based on nomograms and the precise monitor-
ing of the drug concentration in body fluids. One should take into account both
therapeutic efficacy reflected by maximum serum drug concentration and drug
safety characterised by its minimum. The aim of this study was the evaluation of
efficacy and safety of netilmycin perinatal infections therapy in matured and
preterm neonates based on monitoring of antibiotic serum concentrations, bio-
chemical and clinical parameters. Methods: The material comprised 52 infants
(29 matured and 23 preterm) hospitalized in the Department of Neonatology and
Intensive Care, with an average body weight of 3524 g € 554 g (matured) and
2037 € 605 g (preterm). Netilmicin initial dose and dose interval were determined
based on guidelines (Neofax). Blood samples were taken at steady state before the
next dose (Cmin) and 30 minutes after the drug infusion (Cmax). Netilmicin
concentrations were determined by analyzer Viva – E Siemens enzyme immunoas-
say (EMIT Multi-Enzyme Immunoassay Technique). Biochemical parameters,
bacteriological tests, results of hearing screening tests by otoacoustic emissions
(OTOE) and the postnatal weight loss were also analyzed. Results: Obtained
results showed that in only 4 (8%) out of 52 treated babies Cmin values were
higher than therapeutic range and 6 (11%) had Cmax above it. To low Cmax
values were observed in 20/52 (39%) neonates. 14/52 (27%) children required
dose or dosing interval adjustment. 7/52 (14%) neonates had abnormal OTOE
result. None of them show significant kidney damage. Conclusion: In a significant
number of netilmicin treated infants antibiotic peak concentrations did not reach
therapeutic level. This indicates the possibility of insufficient treatment efficacy of
perinatal infections. Recommended dosage regimen ensure safe antibiotic concen-
trations. Netilmicin therapy of matured and preterm neonates has to be monitored
by serum antibiotic concentrations and assessment of hearing due to the risk of
ototoxicity.
Keywords: efficacy, neonates, netilmicin, safety pharmacotherapy, serum drug
concentration

P023 Valproic acid overdose: presence of a volatile substance
mistaken for diethylene glycol in plasma
Colantonio D1, Walsh W1, Thompson M1, Verjee Z1
1Hospital for Sick Children, University of Toronto, Toronto, Canada

Aims: Diethylene glycol (DEG) is an organic compound that is widely used in
various consumer products, such as in brake fluid, lubricants, wallpaper strippers,
and heating/cooking fuel. DEG is toxic; an oral dose of 1mL/Kg is believed to be
fatal in humans. A 38 year old male with a history of seizures was rushed to the
emergency department after being found unconscious by a family member. A
volatile alcohol screen and valproic acid level was requested. The valproic acid
level was > 5000mmol/L by EIA. Volatile alcohols were negative; however, a
compound with the same retention time as DEG was measured at 17 mmol/L.
This finding of possible DEG was unexpected and inconsistent with expected
biochemical abnormalities as there was no osmolar or anion gap present. We
postulated that a component of valproic acid interfered with volatile analysis.
Methods: To determine how valproic acid would cause a false positive DEG, a
standard of DEG along with patient samples with high valproic acid levels were
analyzed by GC-FID. We also analyzed various components of valproic acid
capsules to determine if any constituents were involved. The GC chromatographs
and retention times for DEG standard, patient samples and the components of
valproic acid capsules were compared. Results: DEG has a retention time of
approximately 5.92 min in our volatile screen; measurements from an unrelated
patient with high valproic acid levels showed a peak at time 6.08 min. As this was
within the defined retention time window of DEG, this too was identified by the
GC software as DEG. A mixture of pure DEG with the patient-in-question sample
showed two closely resolved peaks at the retention times noted above. GC analysis
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of the gel like inner content of the valproic acid capsule showed no peak between
5.9 and 6.1 min. However, GC analysis of the outer capsule shell showed a large
peak at 6.07 min, which was identified by the software as DEG. Conclusion:
Elevated valproic acid levels can lead to a false positive DEG due to a component,
other than glycerin, in the outer capsule shell that has a retention time close to that
of DEG. As the two peaks resolve within 10 seconds of each other, the retention
time window for DEG should be set for a time window of <€ 10 seconds to avoid
misclassification of peaks eluting close to the retention time of DEG. This case
highlights the importance of continuously monitoring results for potential inter-
ferences in routine toxicology analysis.
Keywords: GC, diethylene glycol, toxicology, valproic acid

P024 Oral fluid levels of nicotine and metabolites in smokers as
a function of collection device
Boettcher M1, Peschel A1

1MVZ fuer Mikrobiologie, Labordiagnostik und Hygiene Dessau GmbH, Dessau,
Germany

Aims: Recovering Oral Fluid (OF) samples from xerostomic individuals (eg.
opiate addicts) without stimulating saliva flow can be difficult. However, the
general consensus is, that a stimulating OF collection device reduces the drug
concentration due to an increase of salivary flow and pH. In this study we com-
pared the non-stimulating devices Salivette (SA; Sarstedt) and Quantisal (QS;
Immunalysis) to the stimulating liquid-based pH 4.2 Saliva Collection System
(SCS; Greiner-Bio-One (GBO)). Using SCS the pH remains constant during the
collection process. Nicotine (NIC), cotinine (COT) and trans– 3-hydroxycotinine
(HCOT) in OF from smokers acted as model analytes. Methods: OF collection
devices were used as described by the manufacturer. OF concentrations in SCS
spls. were determined on an Olympus AU680 using the GBO saliva quantification
kit. NIC, COT, HCOT quantification was performed with a rapid UPLC-MS/MS
method (2.50 min) validated according to forensic guidelines. Fifteen smokers
(22 – 47 years, 8 males, 5 – 30 cigs./day, last cig.: 0.25 – 17 hours) took part in 2
series of OF collection: series A: 5 volunteers each collected 3 consecutive OF
spls. using the same device (n = 45 spls.); series B: all 15 individuals collected 3
consecutive OF spls. using the 3 different devices in different order (n = 45 spls.).
In both series collection time for repeated sampling never exceeded 20 min.
Results: Recovery experiments with spiked artificial (GBO) and pool saliva ex-
hibited losses of 5 – 20% for the three analytes. For each device in series A the
mean percentage difference between lowest and highest of the three COT and
HCOT values for each individual was calculated. Because of oral contamination
NIC had to be excluded. The data revealed that consecutive sampling of OF within
a short period gives similar concentrations: mean low-high difference COT was
6% (SA), 10% (QS), 23% (SCS) and for HCOT 17% (SA), 21% (QS), 35%
(SCS). Because repeated sampling seemed possible, the data from series B were
correlated: COT with QS vs. SA: slope = 1.04, r2= 0.93, with SCS vs. SA:
slope = 0.90, r2= 0.89 ; HCOT with QS vs. SA: slope = 0.85, r2= 0.71, with SCS
vs. SA: slope = 0.64, r2= 0.66. Interestingly the COT/HCOT-ratio in OF samples
from series B showed good agreement when QS and SCS was compared
(slope = 1.00, r2 = 0.90) but was 1.5-fold higher when compared to SA. Conclu-
sion: Consecutive OF sampling with the same device and the 3 different devices
gave intraindividual comparable results for COT and HCOT.
Keywords: cotinine, oral fluid, repeated sampling, stimulating collection device

P025 Biochemical screening for unstable glycemic control in
685 postmortem cases
Fraser AD1

1Horizon Health Network and University of New Brunswick, Saint John, New
Brunswick, Canada

Aims: Forensic and clinical autopsies performed for cause of death determination
include postmortem toxicology and biochemical analysis. The Coroner’s Service
in New Brunswick, Canada conducts investigations in > 600 cases per year in-
cluding analysis of postmortem blood, urine and vitreous humor (VH). Due to the
possibility of unstable glycemic control (such as uncontrolled diabetes) in some
cases and negative autopsy findings in most diabetic patients, biochemical tests to
assess hyperglycemia at the time of death are performed. Rapid postmortem
changes in blood and urine make these matrices unreliable indicators of glycemic
status at the time of death. VH is less exposed to bacterial contamination and
postmortem biochemical changes. VH glucose, however, also lowers after death at
a highly variable rate to very low/undetectable values within a few hours in some
cases. Therefore a normal VH glucose value does not rule out the possibility of
hyperglycemia prior to death. Elevated VH glucose concentrations indicate poor
glycemic control. Glycosylated hemoglobin (HbA1c) is a widely used marker of
chronic glycemia, reflecting circulating glucose values over a longer time and is
useful for assessing glycemic management. The objective of this study was to
evaluate the possible role of blood HbA1c as a marker of poorly controlled

glycemia in 685 postmortem cases compared to VH glucose measurements. Meth-
ods: VH glucose and blood HbA1c were analysed on a COBAS Integra 800
system using the Roche Glucose HK Gen.3 assay and Roche Tina-quant Hemo-
globin A1C Gen.2 assay. All VH glucose values = 8.5 mmol/L and HbA1c va-
lues = 6.5% were considered an indicator of poor glycemic control. Results: The
distribution of blood HbA1c values in 685 cases ranged from 3.0% to 15.0%.
Twenty percent (135/685) of cases had blood HbA1c values = 6.5%. VH glucose
values ranged from undetectable (< 0.1 mmol/L) in 24 cases, 0.1 mmol/L in 135
cases to a high of 60.0 mmol/L (N = 1). In 28/685 cases (4.0%), VH glucose
was = 8.5 mmol/L: in 24/28 of these elevated glucose cases, HbA1c values were
also elevated (HbA1c = 6.5%). Only 4/685 of all cases (< 0.5%) had elevated
glucose (= 8.5 mmol/L) and normal HbA1c (< 6.5%). In 113/135 cases with
elevated HbA1c (= 6.5%), the corresponding VH glucose values were < 8.5
mmol/L. Conclusion: HbA1c is a more reliable indicator of poor glycemic control
at the time of death than VH glucose and should be included in postmortem testing
due to limitations of VH glucose concentrations.
Keywords: glucose, hemoglobin A1c, hyperglycemia, postmortem testing, vitr-
eous humor

P026 Phenpromethamine: a case study of a false positive
MDMA and methamphetamine
Verjee Z1, Lee M2, Walsh W1, Stefan C2, Colantonio D1

1Hospital for Sick Children, University of Toronto, Toronto, Canada; 2CAMH-
Centre for Addiction and Mental Health Research, Toronto, Canada

Aims: Phenpromethamine (N-methyl– 2-phenylpropan– 1-amine) is a positional
isomer of methamphetamine, a stimulant that can be found in various diet aid
supplements. We describe a case where suspected ice cream tampering resulted in
a false positive test for MDMA and methamphetamine. A 34 year old female was
brought to the emergency department by her husband in a combative and altered
state after being ill for the evening. A POCT urine drug screen was positive for
MDMA. Confirmation testing by LC-MS/MS was negative for MDMA but
methamphetamine was detected. Since the amphetamine metabolite was absent,
the urine sample was sent for GC-MS confirmation for methamphetamine. GC-MS
analysis identified the compound as phenpromethamine. Methods: To understand
how phenpromethamine can produce a false MDMA and methamphetamine result,
pure standards of amphetamine, methamphetamine and phenpromethamine were
obtained from TRC chemicals, Toronto. The fragmentation patters and retention
times for each chemical was determined and compared using both HPLC-MS/MS
(Agilent 1200 coupled to ABSciex, 3200 QTrap) as well as GC-MS (Thermo DSQ
with TR– 5 MS column). Results: GC-MS analysis confirmed the presence of
phenpromethamine and established that both MDMA and methamphetamine were
not present in the urine sample. GC-MS analysis also demonstrated that metham-
phetamine and phenpromethamine share the same TMS derivatized ions (m/z 221)
as well as some fragment ions (m/z 206, 91). However, there are differences in
retention time (3.73 and 3.85 min, methamphetamine and phenpromethamine,
respectively) as well as fragment ions (130 for methamphetamine and 116 for
phenpromethamine) so that these chemicals can be differentiated. Differences in
fragmentation patterns and retention times were also observed with LC-MS/MS
analysis (data to be shown). Conclusion: As demonstrated, phenpromethamine
can be misidentified as MDMA when using POCT or immunoassay based screen-
ing methods, and misidentified as methamphetamine by LC-MS systems, based on
the molecular ion. However, by targeting other fragment ions, phenpromethamine
can be differentiated from methamphetamines by both GC-MS and LC-MS/MS. It
is important to be aware of how structures similar to amphetamines can cause false
positive results in broad drug screens. This example also highlights the importance
of identifying drug metabolites when utilizing broad drug screening.
Keywords: MDMA, methamphetamine, phenpromethamine

P027 Simultaneous determination of Tramadol,
O-Desmethyltramadol and N-Desmethyltramadol in human urine by
gas chromatography-mass spectrometry
Mohamed M1, El-Sayed AAY2, Nasser AY3, Button J4, Holt DW4

1Assuit Chemical Laboratory, Medico-Legal Department, Assiut, Egypt;
2Chemistry Department, Faculty of Science, Al-Azhar University, Assiut, Egypt;
3Biochemistry Department, Faculty of Medicine, Assiut University, Assiut, Egypt;
4St. George’s, Univ. of London, London, UK

Aims: Tramadol is a widely prescribed analgesic used in the treatment of moder-
ate to severe pain and as an alternative to opiates. The aim of the work was to
develop and validate analytical procedures for the determination of tramadol (T)
and its major metabolites, O-desmethyltramadol (ODT) and N-desmethyltramadol
(NDT) in human urine using gas chromatography–mass spectrometry (GC/MS).
Methods: The Extraction procedure involved hydrolysis of urine samples with b-
glucuronidase enzyme and extracted with methyl tert-butyl ether (MTBE) in the
presence of 1.0 M trizma base. The analytes were back extracted with 0.1 M
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hydrochloric acid and re-extracted by MTBE in the presence of trizma base.
Results: Extraction efficiencies of T, ODT and NDT were 102.12, 101.30, and
98.21% respectively. The calibration curves were linear (r2 > 0.997) in the con-
centration range 10 – 1000 ng/mL for all compounds. The lower limit of quantifi-
cation was 10 ng/mL for T and ODT, and 20 ng/mL for NDT. The intra-assay
precision ranged between 1.29 – 6.88% at low, intermediate, and high concentra-
tions for all analytes; inter-assay precision was 1.28 – 6.84% for T, ODT and
NDT; the intra-assay accuracy was 87.84 – 110.36%. This method detected urine
concentrations of T, ODT and NDT in six healthy volunteers for seven days after
administration of 50mg oral doses of T. Conclusion: The method has suitable
linearity, accuracy and precision with high analyte recoveries for the simultaneous
quantification of T, ODT, and NDT in human urine.
Keywords: extraction, GC-MS, tramadol, validation

P028 Complementary nature of time of flight (TOF) and hybrid
quadrupole ion trap (QTRAP) technologies for unknown screening
Lock S1, Leigh D1, Trafkowski J2, Rivera J3, Lee M4, Taylor A3, Jarvis M3,
Ramagiri S3
1AB SCIEX, Warrington, UK; 2AB SCIEX, Darmstadt, Germany; 3AB SCIEX,
Concord, ON, Canada; 4Center for Addiction and Mental Health, Toronto,
Canada

Aims: Comprehensive routine targeted screening and general unknown screening
is growing in forensic and clinical toxicology with the rapidly changing drug
scene. Hybrid quadrupole ion trap technology (QTRAP) has the benefit of high
throughput simultaneous screening and quantification of known drugs using the
MRM EPI approach. Time of flight technology (TOF) has the benefit of non-
targeted high resolution acquisition generating accurate masses for unknown com-
pounds. The ability to assign elemental composition to masses, due to ppm mass
accuracy, is an advantage in unknown identification using TOF. Here we discuss
the complementary nature of TOF and QTRAP for general unknown screening.
Methods: For non-targeted screening the data was acquired on AB SCIEX Tri-
pleTOF� 5600 system in both +ve and -ve modes. TOF MS (m/z 100 – 1000) and
TOF MS/MS (m/z 50 – 1000) with information dependent acquisition (IDA) over a
1s cycle were used with real time dynamic back ground subtraction. Patient urine
samples were diluted and 5mL were injected onto Restek PFP column. A gradient
elution from 5 – 95% organic over 17 mins was used. For comparison similar
analyses were performed using the MRM-EPI approach on QTRAP 3200� system.
Results: 15 urine samples were analysed using the non-targeted approach. In each
injection an enhanced peak finding algorithm with background subtraction was
used for extracting peaks. Mass accuracy, isotope pattern and retention time were
used for initial identification followed by TOF MS/MS confirmation by data
searching against a known 2000 compound library containing drugs and pesti-
cides. Some of the most intense peaks in an injection were catagorised as un-
knowns and these peaks triggered TOF MS/MS. For these unknowns elemental
formula was assigned based on TOF MS and TOF MS/MS. The given formula or
MS/MS spectra were then searched against online databases e.g. ChemSpider. In
an example using this approach, p-acetamidophenyl glucuronide was identified
and confirmed. Conclusion: Using QTRAP 3200 system, targeted analysis and
report generation was fast making it ideal for high throughput screening. Using
TripleTOF� 5600 system, unknown compound identification was achieved but
slower. However this approach has significant advantage in identifying e.g. novel
designer drugs which can then be added to the targeted routine screen.

P029 Reported findings for hallucinogenic compounds using a
comprehensive LC/MS-TOF Screen
McMullin MM1, Xu A1

1NMS Labs, Willow Grove, USA

Aims: An international manufacturing and distribution network has facilitated a
sudden expansion of hallucinogenic drugs that are easily available, creating a
challenge to clinical and forensic toxicology laboratories. Patients who are under
the influence of hallucinogen substances are difficult to diagnose when present to
the ER, as an ER physician often does not know a patient’s psychiatric back-
ground leaving the need for ruling out hallucinogens as a transient cause for the
apparent psychotic behavior. Methods: To address this challenge our laboratory
developed and validated a comprehensive panel for currently available hallucino-
gens in urine, serum, plasma and blood that covers 26 analytes: bufotenine,
psilocin, benzylpiperazine, N,N-dimethyltryptamine, scopolamine, mescaline,
MDA, MDMA, methyltryptamine, atropine, mephedrone, MBDB, BDB, keta-
mine, norketamine, 5-mthoxy-DIPT, 2C-B, LSD, 2C-B-fly, TFMPP, 2C-I, PCP,
dextromethorphan, 2C-T– 7, bromo-dragonfly, and salvinorin B. All analytes were
detected to a minimum concentration of 2 ppb with the exception of 2,5-di-
methoxy– 4-n-propylthiophenethylamine, mescaline and DMT which were de-
tected down to 20 ppb. 0.5 mL aliquots were buffered to pH 10.4, extracted with
MTBE followed by evaporation of the organic phase and reconstitution in LC

mobile phase. The method combines the use of accurate-mass data (sub 2-ppm
mass accuracy) with ultrafast HPLC using 1.7 mm particle size columns. The run
time is 10 min with retention times reproducible to [0.05] minutes. An exact mass
spectrum is obtained from each peak, and the target compound is identified by:
retention time (calibrated with standards), combined mass error for the primary
adduct and isotopes, and mass score (a weighted average of scores for mass
agreement, correct isotope spacing, and correct isotope ratios for the target mole-
cule). Results: Samples were submitted from forensic (13%) and clinical clients
(87%), and of the 64 samples submitted to our lab for testing, 41 were reported
with positive(s) finding for a positivity rate of 64%; 5 samples had two positive
analytes; 1 sample was positive for 5 separate analytes. Eleven different analytes
were detected in this population. Conclusion: Hallucinogenic drugs are being
commonly abused and in order to detect the ever expanding list of potential drugs
toxicology laboratories must rely on modern tools such as LC/MS-TOF for com-
prehensive detection of the current drugs.
Keywords: hallucinogens, LC/MS-TOF

P030 Determination of ivermectin in plasma of a mini shetland
pony after poisoning using LC-MS/MS–effectiveness of intravenous
lipid therapy
Dally AM1, Kupper JR2, Bruenisholz H3, Schwarzwald C4, Muentener C5,
Naegeli H5, Kraemer T1
1Institute of Legal Medicine, University of Zurich, Zurich, Switzerland; 2Institute
of Veterinary Medicine, University of Zurich, Zurich, Switzerland; 3Federal
Veterinary Office, Berne, Switzerland; 4Center for Applied Biotechnology and
Molekular Medizine, University of Zurich, Zurich, Switzerland; 5Institute of
Veterinary Pharmacology and Toxicology, University of Zurich, Zurich,
Switzerland

Aims: A mini shetland pony was found comatose on a grazing land after an
accidental massive subcutane overdose with the antiparasitic ivermectin. The pony
survived after being treated twice with intravenous lipids (emulsion of 20%
soybean oil in water). The course of the ivermectin plasma concentrations under
intravenous lipid therapy should be monitored, to prove the effectiveness of the
treatment. The intravenous lipid treatment might also be useful in human poison-
ing cases. Methods: EDTA plasma samples from different points in time before
and after intravenous lipid therapy were taken. Ivermectin and the internal stan-
dard (abamectin) were determined in plasma samples after solid-phase extraction
(Oasis HLB Cartridge). The analytes were separated using a Dionex UltiMate
3000 HPLC-System with a C18 column, gradient elution with a mobile phase of
5mM ammonium formate buffer pH 3/acetonitrile with formic acid buffer and a
total flow of 0.5 mL/min. They were detected using an AB Sciex 5500 Q-Trap
LC-MS-MS system (electrospray, multiple reaction monitoring (MRM) and en-
hanced product ion (EPI) scans as dependent scans using information dependent
acquisition). Three MRMs of ivermectin (892.385/ 569.400; 892.385/ 397.200;
892.385/ 551.400) and one MRM of the internal standard (890.499/ 305.200) were
used. Results: Recoveries were > 90% and the method proved to be linear from 3
to 2000 ng/ml. Ion suppression effects were not observed. The plasma concentra-
tions of ivermectin ranged from 3 to 1250 ng/ml. Every time after intravenous
lipid therapy an increase in ivermectin plasma concentrations could be observed,
indicating effectiveness of the treatment. After 676 h ivermectin levels were as
low as 3 ng/ml. Conclusion: Ivermectin plasma levels could be determined using
LC-MS/MS. The increase of ivermectin levels after intravenous lipid treatment
proves the effectiveness of this treatment. The results might also be of interest in
human poisoning cases.
Keywords: intravenous lipid therapy, ivermectin poisoning, LC-MS

P031 Single drop microextraction followed by GC/MS as a fast
assesment procedure in acute intoxication analysis
Plecko T1, Puster T1, Wieland E1

1Zentralinstitut fuer Klinische Chemie und Laboratoriumsmedizin, Klinikum-
Stuttgart, Stuttgart, Germany

Aims: The treatment and therapy of patients suffering from acute intoxication is
strongly dependent on the awareness of the causal noxa. Confirmatory methods
like GC/MS commonly need laborious and time consuming sample preparation
procedures. Single drop microextraction (SDME) as a fast sample prepararation
method has become very popular in pre-chromatographic sample extraction from
aqueous samples in the last years. We introduced a SDME method for the extrac-
tion of urine samples in our toxicology department. Methods: Urine samples sent
to our laboratory for drug assesment in the diagnosis of intoxication and drug
misuse were analysed via GC/MS with our routine extraction and derivatization
method as well as with the SDME-method. The development of the sdme method
included suitability of several organic solvents, different shapes of microsyringes,
influence of sample pH, and extraction time. Samples were analyzed before and
after cleavage of glucuronides. Results: The described method shows a good
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comparability to our routinely used extraction and derivatization procedure. Ana-
lytes detected with the standard liquid extraction procedure as well as with the
sdme method included Benzodiazepines (Diazepam, Nordazepam, Temazepam,
Flunitrazepam, Medazepam, Clobazam, Midazolam, Bromazepam), Barbiturates
(Amobarbital, Secobarbital, Pentobarbital), Phencyclidine, Methadon, EDDP, Pro-
pofol, Ketamine, Tilidine, Mirtazapine, Papaverine, Opiates (Morphine, 6-Mono-
acteylmorphine, Codeine). Conclusion: In case of an acute intoxication the sdme
method gives a confirmed GC/MS result within less than 30 min (run without
hydrolysis). Due to the lack of derivatization some analytes like amphetamines or
benzoylecgonine are not detectable with this extraction method. If these analyses
are suspected Standard extraction and derivatization procedures should be carried
out in parallel.
Keywords: GCMS, drugs of abuse, intoxication, sdme, toxicology, urine

P032 Determination of thymine, dihydrothymine and
ureidoisobutyrate in human plasma, saliva and urine using
HPLC-tandem mass spectrometry
Ni M1, Duley JA1, George R2, Charles BG1, Norris RLG2

1School of Pharmacy, University of Queensland, Brisbane, Australia; 2Australian
Centre for Paediatric Pharmacokinetics, Mater Pharmacy Services, Mater Health
Services, Brisbane, Australia

Aims: Dihydropyrimidine dehydrogenase (DPD) and dihydropyrimidase (DHP)
are important enzymes in the metabolism of pyrimidines and 5-fluorouracil (5FU).
To study in vivo DPD and DHP activity, a sensitive and specific assay for thymine
(T) and its successive metabolites dihydrothymine (DHT) and ureidoisobutyric
acid (UIB) in human plasma, saliva and urine has been developed and validated.
Methods: Each sample (200mL) of urine/saliva/plasma was mixed with 1mL of
deuterated-T (internal standard) solution in acetonitrile. After centrifugation, the
supernatant was evaporated to dryness and reconstituted in 150 mL mobile phase A
(0.1% formic acid in water). HPLC was performed with a Waters Symmetry� C8
column (150mm x 3.9mm; 0.005mm particle size), with gradient elution using a
mobile phase containing acetonitrile and 15% methanol with 0.1% of formic acid.
Detection using an API3200 MS/MS with atmospheric pressure chemical ionisa-
tion (APCI) and multiple reaction monitoring (MRM) mode utilised the following
transitions: T (m/z: 127.1 – 110.0), DHT (m/z: 129.1 – 68.9), UIB (m/z: 147.1 –
86.0), and deuterated-T (m/z: 131.1 – 114.0). Results: T, DHT, and UIB had
retention times of 5.12 min, 5.17 min and 5.00 min respectively. Linearity (coeffi-
cient of determination: ‡ 0.99) of calibrations was established from 2 – 500 mg/L.
The lower limit of quantification (LLQ) in urine was 10mg/L for T, DHT and UIB,
based on a priori estimates of imprecision and inaccuracy. Ion-suppression was
demonstrated to have negligible effect on the assay. Application of the method
was demonstrated by analysis of T, DHT and UIB in plasma and urine of 12 male
subjects following a 250mg oral dose of T. T was rapidly absorbed. DHT con-
centrations were consistently higher than T and DHT showed evidence of forma-
tion-rate limited kinetics. Conclusion: The method is specific, sensitive, accurate,
reproducible and simple for the simultaneous determination of thymine and its
metabolites in human plasma, saliva and urine.
Keywords: tandem mass spectrometry, pharmacokinetics, ureidoisobutyric acid,
thymine, dihydrothymine, HPLC

P033 The assay of Melatonin in saliva by high-performance
liquid chromatography-tandem mass spectrometry
Khan SA1, George R2, Taylor P3, Charles BG1, McGuire T1, Heussler H4,
Cooper D4, Norris RLG2

1School of Pharmacy, University of Queensland, Brisbane, Australia; 2Australian
Centre for Paediatric Pharmacokinetics, Mater Pharmacy Services, Mater Health
Services, Brisbane, Australia; 3University of Queensland, Brisbane, Australia;
4Respiratory and Sleep Disorders Unit, Mater Children Hospital, Brisbane,
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Aims: Melatonin is a naturally occurring neurohormone to help in regulation of
circadian rhythm. Melatonin supplementation has been shown to be effective in
the management of circadian rhythm sleep disorders in children with intellectual
disability. Measurement of melatonin is vital in paediatric circadian rhythm sleep
disorders and pharmacokinetic studies and is still in its infancy as a component of
sleep and circadian rhythm testing. A high-performance liquid chromatography-
tandem mass spectrometry (HPLC-MS/MS) method for measuring melatonin in
human saliva has been developed and validated. Methods: An Applied Biosys-
tems API 3200 tandem mass spectrometer coupled to Shimadzu LC20 prominence
HPLC system was utilized. Instrument parameters were optimized for melatonin
and internal standard, deuterated melatonin. Chromatographic separations were
achieved using gradient elution with Waters associates Symmetry C8 column
(150mm x 3.9mm; 5 mm). Mobile phase A comprised 0.1% formic acid (w/v)
in deionised water, mobile phase B comprise 15% (v/v) methanol in acetonitrile
containing 0.1% (w/v) formic acid. Flow rate was 0.8 mL/min with run time of 8

min. Mass spectrometer was fitted with atmospheric pressure chemical ionisation
source operated in positive ion mode. Mass transitions used were 233.0 ? 173.8
for melatonin and 240 ? 178.3 for deuterated melatonin. Use of Salivettes� for
saliva sample collection was assessed. Results: The linear range was 3.9 pg/mL –
1000 pg/mL. Method reproducibility was 23.0%, 1.6% and 1.1% at concentra-
tions of 7.03 pg/mL, 450 pg/mL and 900 pg/mL, respectively. Accuracy was better
than 97.5%, 99.0% and 99.0% at concentrations of 7.03 pg/mL, 450 pg/mL and
900 pg/mL, respectively. Evaluation of Salivettes� shows interference when using
citric acid impregnated swabs, but not with plain cotton swabs. Utility of the
method has been demonstrated in a clinical application. Conclusion: Clinical
application of the method demonstrated normal circadian rhythms in healthy adult
volunteers and a child with hypersomnolence. The reported assay is accurate and
sensitive for use in screening children with circadian rhythm sleep disorders. It is
also therefore useful for potential pharmacokinetic studies. Significant interference
in the assay was encountered. This may be from melatonin in the environment.
Keywords: mass spectrometry, melatonin, saliva

P034 Increasing throughput by multiplexing an LC/MS/MS
drug screening method
Lock S1, Leigh D1, Trafkowski J2, Taylor AM3, Yang M3

1AB SCIEX, Warrington, UK; 2AB SCIEX, Darmstadt, Germany; 3AB SCIEX,
Concord, ON, Canada

Aims: LC/MS/MS has emerged as a reliable method to perform screening and
confirmation of drugs in urine. The most commonly used screening category for
drugs of abuse in urine, NIDA– 5 (National Institute on Drug Abuse), includes
classes such as Cannabinoids, Opiates and Amphetamines. This work investigates
multiplexing LC systems and synchronizing them to a single MS to generate a
higher throughput which is an increasing need of screening labs. Methods: Spiked
urine calibrators were prepared using S urine negative control covering concentra-
tion ranges of 20 to 20000 ng/mL for amphetamine, codeine, morphine, benzoy-
lecgonine, 6-monoacetylmorphine and THC-COOH, and 2 – 2000 ng/mL for
methamphetamine and PCP. The sample preparation included a hydrolysis step.
The two-stream multiplex system consisted of a mass spectrometer, 2 autosam-
plers, 2 gradient LC pump systems, a shared loading pump, a column oven, and
switching valves for stream selection. All devices were controlled via the inte-
grated MS system software and device drivers. The switching valves managed the
flow path of each LC stream and targeted data acquisition was enabled by select-
ing a retention time window around the peaks of interest. Results: Calibration
curves used 9 standard levels and peak area ratios (analyte/internal standard) with
a least squares regression of the ratio versus the nominal concentration of the
standard. Concentrations of QC samples were calculated from these regression
curves, using the peak area ratios. Quadratic regressions were used for ampheta-
mine, benzoylecgonine, and 6-acetylmorphine with a 1/X weighting. Linear re-
gressions with 1/X2 weighting were used for methamphetamine, PCP, codeine,
morphine, and (€)– 11-nor– 9-Carboxy-D9-THC. Calibration curves from both LC
streams were compared and they produced similar results. Limits of Quantification
(LOQ) for PCP and methamphetamine were 2 ng/mL and for all the other analytes
20 ng/mL. Most %CVs at the LOQ level were below 10% and all within 15%.
Accuracy at the LOQ ranged from 87 to 101%. Conclusion: The Multiplex LC-
MS system, described above, for NIDA– 5 analysis has been shown to cut a
traditional analysis time using singleplex LC/MS/MS by half.
Keywords: high throughput, Multiplex 2D-LC, sample analysis, LC-MS

P035 Simultaneous multi-targeted and unknown screening of
urine samples by LC/MS/MS with automated library searching for
compound identification
Jarvis M1, Walsh W2, Lock S3, Leigh D3, Trafkowski J4
1AB SCIEX, Concord, ON, Canada; 2Hospital for Sick Children, Toronto, ON,
Canada; 3AB SCIEX, Warrington, UK; 4AB SCIEX, Darmstadt, Germany

Aims: Rapid screening methods are required for the detection of xenobiotics in
forensic cases and LC/MS/MS has become increasingly popular in this area.
Conventional screening by LC/MS/MS using Multiple Reaction Monitoring
(MRM) is highly selective and more sensitive than ‘full-scan’ experiments, but
this approach doesn’t detect untargeted compounds. Conversely, General Un-
known Screening (GUS) using ‘full-scan’ experiments provides information about
untargeted compounds, but has a diminished ability to observe low-abundance
compounds. A complete solution for screening should provide both highly sensi-
tive, highly selective detection of expected analytes, and the detection of true
unknowns, all in a single rapid analysis. Furthermore, the identification and con-
firmation of any unknowns should be fully automated. The objective of this work
is to investigate whether known and unknown analytes in forensic samples can be
detected, in a single analysis, on a standard QTRAP� mass spectrometer. Meth-
ods: Data was obtained using an AB SCIEX 3200 QTRAP� LC/MS/MS system.
The method consisted of three looped experiments: (1) MRM detection of 40
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target analytes using the Scheduled MRM� algorithm; (2) An Enhanced Mass
Scan using the linear ion trap for detection of unknowns; (3) Enhanced Product
Ion dependent scans where the linear ion trap is automatically triggered to collect
full-scan MS/MS spectra for any unknowns detected in experiment. These MS/MS
spectra were automatically searched against a library containing more than 1250
compounds, to confirm an unknown’s identity. Results: Forensic urine samples
underwent a generic sample preparation and were analyzed by the screening
method described above. The results were compared to those obtained when the
identical samples were analyzed using (i) an MRM-only method for detection of
target analytes, and (ii) a separate GUS-only method. The comparison indicated
that for simultaneous targeted/unknown screening, the limits of detection are
comparable to those obtained by MRM screening alone. In addition, the tar-
geted/unknown screening method identified all of the unknowns found by the
GUS-only method. The combined method did suffer from longer cycle times but
has proved to be more than adequate for toxicology screening purposes. Conclu-
sion: The flexibility of the QTRAP� platform allows forensic toxicology labora-
tories to benefit from multi-targeted and unknown screening on a single instru-
ment, in a single analysis.
Keywords: LC/MS/MS, general unknown screening, multi-targeted screening

P036 Validation and application of an HPLC-MSMS method for
the confirmation of various classes of drugs of abuse in urine
MacDonald AM1, Kinniburgh DW2

1Alberta Centre for Toxicology, University of Calgary, Calgary, Canada; 2Alberta
Centre for Toxicology, Department of Physiology and Pharmacology, University
of Calgary, Calgary, Canada

Aims: Drugs of abuse confirmation has traditionally been performed using one
method per drug class in clinical and forensic toxicology laboratories. This ap-
proach can be costly and labour intensive. An alternative to numerous confirma-
tion methods is one LC-MSMS confirmation method for numerous drug classes.
These consolidated methods have become popular in recent years due to their
increased throughput and less demand on instrument and analyst time. The objec-
tive of this work was to develop an LC-MSMS method for determination of the
drugs and metabolites most often confirmed positive in patients’ urine in our
laboratory. Methods: Twenty-eight drugs and metabolites in urine from four drug
classes (benzodiazepines, opiates, cocaine, and levamisole) are quantified using an
electrospray ionization (ESI) HPLC-MSMS method in multiple reaction monitor-
ing (MRM) mode. A mixture of internal standards is added to presumptive posi-
tive samples, which undergo a hydrolysis step followed by solid phase extraction
and syringe filtration. Filtered extracts are injected onto the HPLC system and
separated on a Zorbax Eclipse Plus C18 2.1 x 100mm x 1.8 mm column. Results:
Calibration curves are constructed in the range of 50 – 500 ng/mL using a 1/x
weighted regression. Regression coefficients are always greater than 0.990. Pre-
liminary validation results reveal extraction recoveries between 67 – 128% for all
of the analytes. The method is precise with a coefficient of variation £ 9.4% for
all analytes. The lower limits of quantitation range from 2 – 10 ng/mL. Ion sup-
pression and enhancement effects ranged from 0 – 30%. Concentrations of drugs
of interest were within accuracy ranges for proficiency sample testing. This meth-
od was compared to the results from the routine single drug class methods used in
our laboratory for drugs of abuse confirmations for drug rehabilitation patients.
The comparison results were in agreement. Conclusion: The described method
can confirm drugs and metabolites in one method that previously required four
separate methods in our laboratory. This HPLC-MSMS method requires less pre-
paration time, analyst time, and instrument time than the single class methods,
resulting in overall increased productivity and throughput.
Keywords: HPLC-MSMS, confirmation, drugs of abuse

P037 Effect of storage temperature on THC-COOH level in
urine
Parlar A1, Ayer A2, Uzun N3, Aydemir N4

1Manisa Mental Health Hospital, Laboratory of Toxicology and Drug Abuse,
Manisa, Turkey; 2Manisa Mental Health Hospital, Department of Psychiatry,
Manisa, Manisa, Turkey; 3Bakırkoy Mental Health Hospital, Istanbul, Turkey;
4Kaanmed Toxicology Laboratory, Istanbul, Turkey

Aims: The most commonly abused drug in Turkey is cannabis. The court oftenly
requests for re-analyzing the positive urines in our laboratory before judgement.
Legal storage time for positive urines is 1 year. The aim of this study was to
examine the decrease of delta– 9-tetrahydrocannabinol– 9-carboxylic acid (THC-
COOH) level in time basis when samples were stored at – 20 �C. Methods:
Randomly selected 20 THC-COOH positive urine specimens stored frozen at –
20 �C for 1 year period. After 1 year all urine specimens were dissolved and re-
analyzed both by immunoassay and GC/MS (Gas Chromotography Mass Spectro-
metry). CEDIA (Cloned Enzyme Donor Immunoassay) reactives were used for

immunoassay analyses. Results: All THC-COOH levels declined at different
rates.

Table 1.

2010/CEDIA ng/
mL

2011/CEDIA
ng/mL

2011/GCMS
ng/mL

Decline
(%)

THC-COOH 1 73 35 13,8 52,1
THC-COOH 2 72 29 6,2 59,7
THC-COOH 3 67 44 14,6 34,3
THC-COOH 4 66 12 5,1 81,8
THC-COOH 5 81 46 14,4 43,2
THC-COOH 6 73 48 42,7 34,2
THC-COOH 7 58 30 16,8 48,3
THC-COOH 8 50 25 5,4 50,0
THC-COOH 9 60 30 8,4 50,0
THC-COOH 10 54 19 8,8 64,8
THC-COOH 11 51 22 9,6 56,9
THC-COOH 12 70 50 7,3 28,6
THC-COOH 13 76 54 17,0 28,9
THC-COOH 14 77 30 16,7 61,0
THC-COOH 15 55 20 10,7 63,6
THC-COOH 16 59 34 8,7 42,4
THC-COOH 17 86 40 12,3 53,5
THC-COOH 18 76 55 17,0 27,6
THC-COOH 19 57 33 7,5 42,1
THC-COOH 20 113 24 6,2 78,8

Conclusion: These findings confirmed that THC-COOH levels significantly de-
clined in time. It was important to prove the decline to state our results to court.
This decline is probably due to the decrease of solubility of THC-COOH or
adsorbtion of THC-COOH molecules to plastic storage containers. Further studies
will be useful to find out how to decrease these loses.
Keywords: cannabis, storage temperature

P038 Fast determination of voriconazole in oral fluid using
microextraction by packed sorbent and HPLC with fluorescence
detection
Bordin NA1, Antunes MV1, Andreolla H2, Pasqualotto AC2, Linden R1

1Universidade Feevale, Novo Hamburgo, Brazil; 2Irmandade Santa Casa de
Miseric�rdia de Porto Alegre, Porto Alegre, Brazil

Aims: Voriconazole (VRC) is currently the drug of choice for the treatment of
invasive aspergillosis. Several studies have suggested that low VRC plasma con-
centrations may result in treatment failure, whereas high concentrations may pre-
dict toxicity to the drug. Recently, in a pilot study, we observed that oral fluid
VRC concentrations could be a valuable alternative for monitoring of this drug,
presenting in average 57.5% of those levels measured in paired plasma samples.
Microextraction by packed sorbent (MEPS) is a new sample preparating method
that allows fast processing of biosamples with minimal consumption of solvents,
being ideally suited for coupling with sensitive methods as HPLC with fluores-
cence detection. Methods: Oral fluid collection was performed with Salivette
devices impregnated with citric acid. MEPS was performed using C18 cartridges,
conditioned with methanol and water. Oral fluid samples (50mL) were diluted
with Tris buffer pH 10 (50mL) at submitted to 5 extraction cycles, at a flow rate of
10mL/sec. Cartridges were washed with water and water: methanol (95: 5, v/v)
and eluted with 100 mL of mobile phase, being directly injected on the HPLC. The
chromatographic separation was performed on a Licrospher RP8ec 5mm column
(250 x 4mm) with a mobile phase composed of phosphate buffer pH 2.3 and
acetonitrile (64: 36, v/v) at a flow rate of 1.4 mL/min. Detection was made with
excitation at 254 nm and detection at 372 nm. The method was validated con-
sidering stability, specificity, linearity, accuracy, precision and absolute recovery,
being applied to 16 oral fluid samples of patients under VRC therapy. Results:
Retention times of voriconazole and internal standard were 7.5 and 8.5 min,
respectively, with total run time of 10 min. The assay was found to be linear in
the concentration range 0.25 – 10mg/mL, with calibration curves presenting r high-
er than 0.997. Within-day and between-day precision were less than 8.6% at
different concentration levels. Accuracy was on the range of 92 – 112%. Mean
extraction yield was 52.8%. The whole procedure, including extraction and ana-
lysis, took less than 20 minutes. All 18 oral fluid samples presented levels within
the linear range of the method. Conclusion: The simplicity, fast processing time
and minimal waste production of the method make it particularly suitable for
application in a clinical laboratory for measurement of voriconazole in oral fluid
samples.
Keywords: HPLC, MEPS, fluorescence detection, oral fluid, voriconazole
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P039 A simple, rapid, spectrophotometric assay for the
detection of formic acid in methanol poisoning
Watson ID1, Jones RL1
1University Hospital Aintree, Liverpool, UK

Aims: Ingestion of methanol (MeOH) is a medical emergency and delays in
diagnosis and initiation of appropriate treatment result in increased risk of patient
morbidity and mortality. Although some centres offer analysis of methanol by gas
chromatography the method is technically demanding and often not available out-
of-hours in most hospitals. The lack of a locally available assay for the detection
of MeOH was identified as a problem by the UK National Poisons Information
Service 2008/09 report. Lack of ready identification of MeOH poisoning worsens
outcome due to delay in intervention, there is also a need to rule-out cases of
alleged ingestion. MeOH is metabolized by alcohol dehydrogenase to formalde-
hyde and then by aldehyde dehydrogenase to formic acid (FA). We have devel-
oped and validated a simple and rapid spectrophotometric assay for the detection
of FA in serum. Methods: In the assay, FA was converted to CO2 and H+ by
formate dehydrogenase, with the simultaneous reduction of NAD+ to NADH.
Production of NADH was measured spectrophotometrically as an increase in
absorbance at 340nm after 5 minutes incubation at room temperature and was
proportional to the FA concentration in the sample. Results: Intra-assay impreci-
sion was 2.2 – 3.2% and inter-assay imprecision 2.4 – 5.9% across the linear
range. The standard curve was polynomial and reproducible up to a FA concen-
tration of 460mg/L (10.0 mmol/L) (R2 > 0.99), the lower limit of quantitation was
6.4mg/L (0.14mmol/L) and the lower limit of detection was 1.4mg/L (0.03 mmol/
L). An extensive interference study was performed using both common interfer-
ences and substances that may be present in conditions with similar clinical
presentation. The assay was found to be very specific for FA with no interference
observed for any of the substances tested. Conclusion: This simple, spectrophoto-
metric assay will allow the rapid diagnosis of MeOH poisoning on a 24 hour basis,
thereby reducing the risk of patient morbidity and mortality. Furthermore, as it is
the accumulation of FA which is responsible for the toxicity observed in MeOH
poisoning, concentrations of FA are more clinically relevant and correlate better
with the severity of poisoning and prognosis compared to those of the parent
alcohol.
Keywords: methanol, poisoning, screening

P040 Rapid determination of malondialdehyde in plasma by
high performance liquid chromatography using hydralazine
derivatization
Rezaei Z1, Jamshidzadeh A2, Sanati E1, Hejazy M1

1Shiraz University of Medical Sciences, Shiraz, Iran; 2Faculty of Pharmacy,
Shiraz, Iran

Aims: Malondialdehyde(MDA) is considered a presumptive biomarker for lipid
peroxidation in Plasma, live organisms, and cultured cells. The most frequently
used method to determine MDA formation in biological samples is the spectro-
photometric assay of MDA after its reaction with thiobarbituric acid (TBA).
However, TBA method does not have specificity, therefore, a high-performance
liquid chromatography was reported using derivatization of MDA with 2,4-dini-
trophenyl hydrazine (DNPH) with more specificity in comparison to TBA. The
problem with DNPH method is the long time run in the procedure. The present
study adapts an accurate and reproducible method to measure MDA by HPLC as
its hydralazine derivative in plasma. Methods: A reference curve was prepared
mixing a 250 ml volume of each concentrations of standard MDA (0.05 – 10.0
nmol/ml) with 25 ml hydralazine prepared as a 5mM solution in 2M hydrochloric
acid and this mixture was incubated for 30 min at room temperature in the dark.
An aliquot of 50 ml of this mixture of reaction was injected onto the HPLC system.
This reference curve allowed evaluating the actual recovery of MDA after the
process. The best chromatographic separation was obtained using a flow of 1ml/
min and isocratic elution that consisted of acetonitrile and deionised water acid-
ified with 0.2% (v/v) acetic acid in a reversed-phase column C18 with UV
detector at 310 nm. This method was also done for determination of MDA in
phosphate buffer and plasma.Standard eddition method was used for determination
of MDA in plasma. Results: Results showed that this method was a valid, linear,
simple, highly sensitive and reproducible method for determination of MDA in
plasma. The LOD and LOQ was obtained 0.06 and 0.1 nmol/ml respectively. This
method has shorter run time, lower LOD and LOQ in comparison with DNPH
method. Conclusion: In conclusion, to determination of MDA in plasma as a
biomarker for lipid peroxidation, this method could be useful in labratories.
Keywords: HPLC, hydralazin, malodialdehyde

P041 Hair toxicology as an adjunct to urinalysis in pediatric
overdose: a case series
Gareri J1, Walasek P1, Karaskov T1, Colantonio D1, Koren G1

1Hospital for Sick Children, University of Toronto, Toronto, Canada

Aims: The use of hair as a toxicological matrix has primarily been reported in a
forensic toxicology context. Drugs and metabolites are incorporated into hair via
the capillary blood supply to the follicle; once incorporated, the analyte remains
relatively stable enabling the determination of historical exposures. In cases of
pediatric overdose involving drugs of abuse, consideration is warranted to deter-
mine whether drug exposure was acute and isolated or chronic and possibly
intentional. The objective of the following case series was to describe clinical
scenarios in which hair toxicology has been useful in a pediatric setting as an
adjunct to traditional methods in order to establish exposure history. Methods:
Urinalysis was performed by LC-MS/MS and/or immunoassay. Hair samples were
sectioned and analyzed by ELISA and/or GC-MS following headspace-SPME
where applicable. Results: Case #1 involved a 17-month old child presenting to
hospital with lethargy; urine toxicology confirmed the presence of benzoylecgo-
nine and cannabinoids. Case #2 involved a 20-month old child presenting to
hospital with concerns of an accidental ingestion; urine toxicology confirmed
the presence of benzoylecgonine. Case #3 involved a 20-month old child present-
ing to hospital with significant sedation and abnormal tongue movements; urine
toxicology confirmed the presence of oxycodone. Case #4 involved a 14-month
old child presenting to hospital with a concerning decreased level of conscious-
ness; urine toxicology confirmed the presence of opiates. Case #5 involved a 5-
month old child presenting to hospital with repetitive vomiting and sedation; urine
toxicology indicated the presence of opioids. In all of the above cases, subsequent
hair analysis confirmed evidence of chronic, systemic drug exposure to cocaine,
opioids, and/or cannabis during the several months prior to hospital admission. In
contrast, Case #6 involved a newborn child with positive urine toxicology for
cocaine and THC. A second urine sample collected thirty-nine hours later could
not confirm the findings of the initial toxicology screen. Subsequently, hair and
meconium samples tested negative, confirming a false positive result in the first
urine sample. Conclusion: In all cases, toxicological analysis of hair samples
provided valuable supplementary information to clinicians, thus facilitating risk
assessment and discharge planning for these children.
Keywords: cocaine, hair, munchausen by proxy, opioids, overdose, pediatric

P042 Buprenorphine sublingual tablet pharmacokinetics in
plasma, oral fluid and sweat during treatment of opioid-dependent
pregnant women
Concheiro M1, Jones HE2, Johnson RE2, Choo R3, Huestis MA4

1Instituto de Ciencias Forenses, Universidad de Santiago de Compostela, Santiago
de Compostela, Spain; 2Johns Hopkins University, School of Medicine, Baltimore,
USA; 3University of Pittsburgh, Department of Biology, Pittsburgh, USA;
4National Institute on Drug Abuse, Baltimore, USA

Aims: Buprenorphine is under investigation in the US as a pharmacotherapeutic
agent for treating opioid-dependence in pregnant women. This research evaluates
buprenorphine (BUP) and metabolites, norbuprenophine (NBUP), buprenorphine-
glucuronide (BUP-gluc) and norbuprenorphine-glucuronide (NBUP-gluc), phar-
macokinetics in plasma, oral fluid (OF) and sweat after high dose (14 – 20mg)
BUP sublingual tablet administration in a small group of opioid-dependent preg-
nant women (n = 3). Methods: Maternal plasma, OF and sweat specimens were
collected for 24 h during gestation weeks 28 – 29, 34 and 2 months after delivery.
Specimens were analyzed by fully validated LC-MS methods. Results: In plasma
(n = 100), 95% were positive for BUP, 92% NBUP, 97% BUP-Gluc and all for
NBUP-Gluc. BUP concentrations ranged from 0 – 35.2ng/mL (median 1.3ng/mL),
NBUP 0 – 27.5ng/mL (median 2.9ng/mL), BUP-Gluc 0 – 32.1ng/mL (median
1.7ng/mL), and NBUP-Gluc 1.5 – 81.2ng/mL (median 14.3ng/mL). BUP Tmax
was 0.5 – 3 h, NBUP 1 – 3 h, BUP-Gluc 0.5 – 2 h and NBUP-Gluc 1 – 2 h. Cmax
and AUC0 – 24 h ranged from 1.1 – 35.2ng/mL and 2.4 – 253.1 h•ng/mL for BUP,
0.8 – 27.5ng/mL and 7.2 – 397.8 h•ng/mL for NBUP, 1.7 – 32.1ng/mL and 10.4 –
121.9 h•ng/mL for BUP-Gluc, and from 8.3 – 81.2ng/mL and 109.9 – 1202 h•ng/
mL for NBUP-Gluc, respectively. Tmax was not affected by pregnancy; however,
BUP and NBUP Cmax and AUC0 – 24 h tended to be lower throughout pregnancy
compared to postpartum. In OF (n = 100), BUP was detected in all specimens
(range 0.1 – 12,300ng/mL, median 15.4ng/mL) and NBUP in 94% (range 0 –
122.0ng/mL, median 3.5ng/mL). BUP-Gluc was detected in only 5 specimens
(0.1 – 0.6ng/mL), and NBUP-Gluc in just one (0.3ng/mL). BUP and NBUP Tmax
ranged from 0.5 – 1 h, BUP Cmax was 672 – 12,300ng/mL and NBUP Cmax 8.9 –
122ng/mL. In sweat, BUP and NBUP were detected in only 4 out of 25 patches,
worn for 24 h, and in low concentrations (£2.4ng/patch). Statistically significant
correlations were found between BUP plasma and OF concentrations (P = 0.008,
r = 0.294, n = 81), between BUP/NBUP plasma and BUP/NBUP OF ratios
(P = 0.011, r = 0.292, n = 75), and between BUP OF/plasma and NBUP OF/plasma
and time sample collection (P = 0.000, r =– 0.75, n = 78; P = 0.000, r =– 0.515,
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n = 79, respectively). Conclusion: These preliminary data suggest that BUP and
metabolite pharmacokinetics are modified during pregnancy. BUP and NBUP
were poorly correlated between plasma and OF, with OF concentrations much
higher due to oral contamination and oral-mucosal BUP reservoir. BUP detection
in sweat requires a wear period of more than 24 h.
Keywords: buprenorphine, norbuprenorphine, oral fluid, plasma, sweat

P043 Inhibitory effect of losartan on biosynthesis of
eicosanoids via arachidonic acid
Toda T1, Inotsume N1, Takeuchi S1, Hayakawa T1, Ask B2, Eliasson E2, Rane A2

1Hokkaido Pharmaceutical University School of Pharmacy, Otaru, Japan;
2Karolinska Institutet, Stockholm, Sweden

Aims: We have already demonstrated the inhibitory effect of losartan on arachi-
donic acid (AA) metabolism by determining AA remaining in the medium. We
have now expanded to investigate the effect of losartan on biosynthesis of eico-
sanoids from AA using human liver microsomes and recombinant cytochrome
enzymes. Methods: Human liver microsomes and recombinant CYPs including
CYP2C8, CYP2C9, or CYP2J2 were incubated with AA with or without losartan,
and the reactions were terminated by adding ice-cold organic solvents to the
samples. Eicosanoids produced were detected by newly developed LC/MS/MS
method using corresponding deuterium-labeled substances as internal standards.
Results: Linear calibration curves were obtained to determine eicosanoids with
r > 0.99 by newly developed LC/MS/MS method. AA was metabolized to dihy-
droxyeicosatrienoic acids (dHETEs) via epoxyeicosatrienoic acids (EETs) in hu-
man liver microsomes. The amount of eicosanoids produced by rCYPs without
addition of losartan were as follows; rCYP2C9 (32.5 pmol/pmol P450/30 min) >
rCYP2C8 (21.8) > rCYP2J2 (2.3) for EETs and rCYP2C8 (15.2) > rCYP2C9 (5.2)
> rCYP2J2 (2.3) for dHETEs. The ratio of eicosanoids produced by rCYPs with-
out addition of losartan were as follows; 14,15-form > 11,12-form > 8,9-form
> 5,6-form. Larger amount of 11,12-form and 8,9-form were observed by
rCYP2C8 and rCYP2J2, respectively. Amounts of each EETs formed were depen-
dent on the concentration of losartan. Conclusion: EET formation in vitro was
inhibited by losartan in a concentration-dependent manner, which might be rele-
vant for the effects of losartan in patients with hypertension or other cardiovas-
cular disease.
Keywords: LC/MS/MS, arachidonic acid, eicosanoids, epoxyeicosatrienoic acids,
losartan, recombinant cytochrome enzymes

P044 Examining a CCl4-induced liver injury model as a
screening test of drug-induced liver injury
Kato R1, Takano M1, Sadamatsu M1, Urashima Y1, Ijiri Y1, Tanaka K1

1Clinical Phamacy and Clinical Pharmacokinetics, Osaka University of
Pharmaceutical Sciences, Takatsuki, Japan

Aims: Drug-induced liver injury can result from the use of drugs such as anti-
biotics, anodynes, anaesthetics, anti-cancer drugs, and other drugs for digestive,
circulatory and respiratory organs. Roughly two kinds are recognized: toxic liver
injury and idiosyncratic liver injury; the latter is further divided into allergic and
metabolic. While carbon tetrachloride (CCl4) was regularly used as coolant, ex-
tinguishing agent, anaesthetic agent and agricultural chemical from the mid 19th
century to the mid 20th century, but the use has been restricted since it became
clear that it caused hepatotoxicity in humans. CCl4 is metabolized in the liver by
cytochrome P450 (CYP) 2E1, yielding trichloromethyl radical (•CCl3). •CCl3
might causes liver injury by destroying liver cells through degeneration of proteins
and nucleic acids, and through lipoperoxidation that results in biomembrane struc-
ture destruction. The mechanism of CCl4-induced liver injury has been studied
since the 1920s, with no satisfactory accounts until now. To develop a method of
clinical prediction, prevention and treatment, we investigated whether a particular
instance of liver injury is toxic or allergic using rat model of CCl4-induced liver
injury. And we investigated the exact pathogenesis. Methods: Using Wistar/ST
rats with CCl4-induced liver injury, we determined the pathogenesis of the injury
especially with respect to its liver-specificity. Lavoratory data (T-Bil, D-Bil, IdBil,
ALP, g-GTP, AMY, CK, K, BUN, Cr, and CRP) were measured in plasma. Protein
and mRNA expression of TNF-a in plasma, and plasma concentration of sTNFR-I
and -II were measured. Caspase– 3, – 8, and – 9 activities in the liver were mea-
sured. Hematoxyline and eosin (HE) stain and TUNEL stain were performed in
liver, heart, lung, and kidney. Results: The CCl4-induced liver injury model is a
liver-specific model for drug-induced liver injury caused by hepatic metabolites.
Acting as neutralizing antibodies, an increase in the concentration levels of
sTNFR-I and -II was observed indicating the degree of liver injury. The pathogen-
esis of CCl4-induced liver injury is likely to be of a toxic nature due to radical
generation because the rise in caspase– 9 activity as well as the damage and TPCs
revealed in the HE staining of the central vein area. Conclusion: We recognized
CCl4-induced liver injury as prototype of drug-induced liver injury.
Keywords: CCl4, drug induced liver injury, toxic liver injury

P045 Inflammasome modulates immune responses and
fibrosis in alcoholic and viral hepatitis
Neuman MDG1, Schmilovitz-Weiss H2, Ben-Ari Z3, Hilzenrat N4, Mazulli T5,
Moussa G5, Bourliere M6, Trepo C7, Marcellin P8, Cohen L9
1In Vitro Drug Safety and Biotechnology, University of Toronto, Toronto, ON,
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and Tel Aviv University, Petah Tikva, Israel; 3Liver Unit, Rabin Medical Centre,
Beilinson Hospital and Tel Aviv University, Petach Tikva, Israel; 4Division of
Gastroeneterology, Jewish Hospital and McGill University, Montreal, Quebec,
Canada; 5Department of Microbiology, Mount Sinai Hospital and University of
Toronto, Toronto, Canada; 6Department of Hepato-Gastroenterology, Hopital
Saint Antoine, Marseille, France; 7Service d’Hepatologie, Hopital Dieux, Lyon,
France; 8Hopital Beaujon, Paris, France; 9Department of Gastroenterology,
Sunnybrook Health Sciences Centre and Department of Medicine, University of
Toronto, Toronto, ON, Canada

Aims: Cytokines and chemokines play a critical role in the regulation of immunity
in alcoholic hepatitis (AH) patients with or without concurrent chronic hepatitis B
(HBV) or C (HCV). The aims of this study were to characterize in AH, HBV and
HCV patients (i) serum levels of interleukins (IL)s, regulated on activation nor-
mally T-expressed and secreted (RANTES), macrophage inflammatory protein 1
alpha (MIP1-a), macrophage chemotactic protein 1 (MCP– 1), tumor necrosis
factor alpha (TNF-a), transforming growth factor beta (TGF-b), and suppressors
of cytokine signalling (SOCS); (ii) the correlation between inflammation and
fibrosis; (iii) and the involvement of caspase 3, cytochrome c in apoptosis. Meth-
ods: We studied 260 AH patients: 140 mild histological activity index (HAI), 60 –
high HAI, and 60 cirrhotics; AH patients with co-morbidity – 50 HBV (20 cirrho-
tics) and 80 HCV (30 cirrhotics). Controls (non-alcoholics) were: 100 HBV low
fibrosis –HAI; 30 with mild fibrosis – low HAI; 40 with moderate fibrosis –HAI;
25 with high fibrosis – high HAI. Of 1090 HCV patients: 80 had low fibrosis –
HAI; 450 had mild fibrosis – low HAI; 440 had moderate fibrosis- HAI; and 120
had high fibrosis – high HAI. We measured serum cytokines, cytochrome c, and
apoptosis by ELISA, tissue levels by RT-PCR and immuno-histochemistry, and
caspase activity by HPLC. Results: We observed a positive correlation between
inflammation and TNF-a levels (r = 0.92) in non-cirrhotics and between inflamma-
tion and IL– 2 in all patients (r = 0.85). IL– 8 and RANTES increased significantly
at higher HAI. Serum TNF-a and TGF-b were correlated with their tissue expres-
sion. TNF signals for inflammation in non-cirrhotic patients. IL– 8 and RANTES
were correlated with inflammation especially in AH-HCV-individuals. The high-
est levels of TNF-a where found in AH-HCV with high HAI. MIP1 and MCP was
not statistically associated with etiology. TGF was higher (p < 0.001) in AH-HBV
than AH-HCV, (p < 0.05). Cytochrome c and caspase 3 were higher in AH-HCV
than AH, HBV or HCV (p < 0.05). In cirrhotics, TGF b was reduced vs. the non-
cirrhotics with high fibrosis (p < 0.05) regardless of disease category. The low
TGF in cirrhotics may be due to the loss of cell regeneration. Highest TNF-a in
AH-HCV was accompanied by low IL– 10 due to feedback mechanisms involving
SOCS proteins. Conclusion: The severity of liver damage can be monitored using
inflammatory biomarkers. In these AH patients with or without concomitant HBV
or HCV cytokines, chemokines, and apoptosis reflected the progression of inflam-
mation and fibrosis.
Keywords: HBV, HCV, alcoholic hepatitis, biomarkers, chemokines, cytokines,
inflammasome

P046 Vincristine toxicity: genetic predisposition to drug-drug
interactions
Le Guellec C1, Benz-de Bretagne I1, Jonville-B�ra AP2, Tarfaoui N2, Gendrot C1,
Jourdain A3
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University Hospital of Tours, Tours, France

Aims: Neurotoxicity is frequent with vincristine, but severe autonomic neuropathy
is rare. The combination of both a decreased activity of key metabolising enzymes
or membrane transporters due to genetic polymorphisms, and of an interacting
drug may favor such events. Methods: We investigated whether genetic poly-
morphisms of ABCC2 (MRP2) and ABCB1 (MDR1, Pgp) were present in an 11-
years-old girl presenting with paralytic ileus and subsequent cholestasis, following
administration of vincristine and piperacillin-tazobactam. Results: The patient
received vincristine (VCR) as part of the standard chemotherapy for her T-cell
ALL. Piperacilline-tazobactam was introduced on day 17 (D17) for febrile neu-
tropenia. The patient complained from abdominal pain from D8 after the first
VCR injection, which progressively worsenned and then ended in an acute intest-
inal obstruction at D31. In a second time, she developed severe cholestasis without
hyperbilirubinemia. We suspected an interaction between VCR and piperacilline,
as both may compete for biliary excretion via the MRP2 transporter. Vincristine
overexposure, if any, could thus have reinforced the autonomic neuropathy. Fi-
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nally, the cholestasis (without hepatitis) may be a consequence of biliary salts
accumulation, through a competition at the Bile Salt Export Protein (BSEP) level.
As the drugs used in this patient are commonly co-prescribed in ALL-patients, a
particular genetic profile may have favored the interaction between VCR and
piperacilline. Five distincts polymorphisms in ABCC2 gene were found in the
patient at heterozygous status: c.– 24C>T, c.1249G>A and c.3972C>T, all three
previously shown associated with a decreased MRP2 activity; c.3107C>T which is
very rare (heterozygous frequency = 0.5 to 1.7%) but possibly damaging at the
protein level and 226C>A (functionnality unknown). She was also heterozygous
for the c.3435C>T SNP of ABCB1 (f = 50.5%), and wild type homozygous for the
two others (c.1236CC and c.2677GG). Conclusion: In the present case, the auto-
nomic neuropathy secondary to vincristine was particularly severe and the cho-
lestasis without hyperbilirubinemia, which occurred secondarily, was unexplained.
Our results suggest that genetic polymorphisms may explain some adverse drug
reaction due to an unusual interaction. Clinicians and pharmacologists must be
aware of such a possibility and think about advising a pharmacogenetic explora-
tion when faced with unexplained toxicity.
Keywords: drug-drug interaction, pharmacogenetics

P047 Predictors to hypersensitivity-syndrome-reactions to
anti-epileptic drugs
Neuman MDG1, Hwang P2, Banihani A3, Cohen L4
1In Vitro Drug Safety and Biotechnology, University of Toronto, Toronto, ON,
Canada; 2NorthYork General Hospital & University of Toronto Epilepsy Research,
University of Toronto, Toronto, Canada; 3Department of Neurology, Jordanian
Army, Amman, Jordan; 4Department of Gastroenterology, Sunnybrook Health
Sciences Centre and Department of Medicine, University of Toronto, Toronto, ON,
Canada

Aims: Hypersensitivity-syndrome-reactions (HSRs) to anti-epileptic drugs (AED)
are associated with Stevens-Johnson Syndrome (SJS), toxic epidermal necrolysis
(TEN) and drug-induced liver injury (DILI). The high frequency of severe HSRs
or the lack of drug-efficacy are the main reasons for substitution in antiepileptic
therapy. Human leucocyte antigen (HLA) B1502* was shown to predict HSR-
carbamazepine (CBZ) in Han-Chinese. The LTA helps to elucidate the mechanism
of cytotoxicity caused by metabolites and the pattern of inheritance in defects of
detoxification pathways in HSR-patients.We aim to assess HSRs with in vitro
lymphocyte toxicity assay (LTA); 2-To correlate HLA allele with the HSRs in
Han-Chinese population. Methods: HSRs patients had manifested fever, cuta-
neous eruptions and organ involvement within 8 weeks of exposure to lamotrigine
(LTG), CBZ, phenytoin (PHY). Controls were on AEDs without having HSRs.
We studied: 39 HSR-PHY (3 that presented DILI), 28 control-PHY; 22 CBZ-HSR
(3 DILI), 24 controls-CBZ, 12 HSR-LTG and 28 control-LTG. There were 10
Han-Chinese in our cohort. LTA toxicity higher than 12.5% with a standard
deviation of 2.5% was considered positive. Differences among groups were de-
termined by analysis of variance. Results: 1-A perfect correlation was observed
between the LTA positive r = 0.92 and the clinical diagnosis in DILI and SJS/TEN.
2- HLA-*B1502 positivity in Han-Chinese is a predictor for CBZ and phenytoin-
HSR. In HLA-*B1502-negative Han receiving only CBZ, tolerated the drug pre-
senting LTA-CBZ negative had LTA-LTG: 38%, 28% and 25%. 3 patients had
LTA positive to both PHY and CBZ, 3 had LTA positive to PHY and LTG.
Clinicaly these patients presented HSR to both drugs. Conclusion: The LTA
technique is sensitive for DILI and TEN. HSR-prediction will prevent AED-in-
duced morbidity. In Han-Chinese, HLA *B1502 positivity in is a predictor for
CBZ and PHY-HSR. Its negativity does not predict a negative LTG-HSR. There is
a cross-reactivity of HSR-AEDs. LTA is a biomarker that can be use as a predictor
for pharmaco and toxico-immuno-genetic studies. Early diagnosis of a HSR is
important in improving the quality of life in patients. To avoid possible HSRs or to
reduce the risk to HSR testing is required.
Keywords: HLA, hypersensitivity-syndrome-reactions, Steven-Johnson syn-
drome, anti-epileptic drugs, lymphocyte toxicity assay

P048 Swiss guidelines 2010 for drugs of abuse testing
Brenneisen R1, Bertschi I2, Binz PA3, Briellmann T4, Deom A5, Kueffer H6,
Scholer A7, Rentsch KM8

1Department of Clinical Research, University of Bern, Bern, Switzerland;
2ABBOTT AG, Baar, Switzerland; 3Geneva Bioinformatics (GeneBio), Geneva,
Switzerland; 4Institute of Legal Medicine, Basel, Switzerland; 5FAMH, Veyrier,
Switzerland; 6SULM, Grimisuat, Switzerland; 7SGKC, Basel, Switzerland;
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Aims: The Drugs of Abuse Testing (DAT) Laboratory Guidelines are a revision of
the Swiss AGSA guidelines published in 1996. They are reworked and actualized
by a committee representing members of institutions such as the Swiss Associa-
tion of Pharmacists, the Swiss Society for Clinical Chemistry, the Swiss Society of
Legal Medicine, the Swiss Association of Diagnostics Manufacturers, the Swiss

Society for Directors of Clinical Laboratories and the University of Bern. The
committee (SCDAT) works under the auspices of the Swiss Union for Laboratory
Medicine. Methods: The guidelines contain a valuation of today’s applied meth-
ods in drug analysis (onsite tests, instrumental immunoassays, chromatography,
mass spectrometry) in urine and blood, recommendations for cut-off values, com-
ments on quality assurance, documentation, interpretation and legal aspects in the
therapeutical (medical), forensic and social field as well as in workplace testing.
Short reviews of pharmacokinetics for some important drugs of abuse complete
the document. Results: The DAT guidelines are intended as recommendations and
have no legally binding intention. The objectives of SCDAT are to periodically
update and harmonize DAT in accordance with international guidelines in Swit-
zerland. Conclusion: The DAT guidelines will be published in English, German
and French on www.scdat.ch.
Keywords: drugs of abuse testing, guidelines

P049 SILAC quantitative proteomic analysis of calcineurin
inhibitors-induced toxicity in a human kidney cell line reveals different
toxicity profiles between cyclosporine and tacrolimus
Lamoureux F1, Mestre E1, Marquet P1, Sauvage FL2, Essig M1, Gastinel LN1

1National Institute of Health and Medical Research (Inserm), Limoges, France;
2CHU Limoges, Department of Pharmacology, France, Limoges, France

Aims: The calcineurin inhibitors (CNIs) cyclosporine (CsA) and tacrolimus
(TAC) remain the pillars of modern immunosuppression regimens used in solid
organ transplantation. Nephrotoxicity is an adverse effect that limits the successful
use of these drugs. The cellular responses induced by CsA and TAC have been
investigated for years and are often considered to be similar. However the precise
molecular mechanisms underlying their nephrotoxicity remain unclear. Methods:
By means of “SILAC” (Stable Isotope labeling with Amino-acids in Cell culture)
together with nanoLC MALDI-TOF/TOF mass spectrometry we investigated
which proteins are quantitatively modified in a renal cell line exposed to clini-
cally-relevant concentrations of either CsA or TAC. Four independent experi-
ments, including one reverse SILAC, were performed in triplicate and total protein
cell extracts were analyzed. Results: After CsA exposure, 650 proteins were
identified in the cell lysates of both forward and reverse experiments. 494 proteins
were able to be both identified and quantified in at least two SILAC experiments
including the reverse set, 70 of which had significantly altered expression levels.
Proteins that were up-regulated were those involved in various stress responses
(endoplasmic-reticulum (ER) stress, redox homeostasis or apoptosis), metabolism/
transport, and regulation of the actin cytoskeleton. Proteins that were down-regu-
lated include several nuclear and RNA processing proteins, cellular components
and metabolism enzymes. Moreover, SILAC analysis of the secretome also re-
vealed increased concentrations of cyclophilins A and B. Like CsA, TAC led to
increased expression of the pro-apoptotic protein cathepsin D, but otherwise its
toxicity profile was different to that of CsA. Notably, TAC did not induce over-
expression of ER chaperones (including the ER-stress marker Bip) nor the down-
regulation of a number of nuclear proteins observed with CsA, thus demonstrating
a differential effect between these two drugs. Similarly, the expression of intra-
cellular and secreted cyclophilins A and B was not perturbed by TAC exposure,
contrary to CsA. Conclusion: Our results provide important new insights and also
confirm recent data regarding the molecular mechanisms of CNIs-induced nephro-
toxicity. Also, they offer new directions for future research aiming to identify
specific biomarkers of CNIs-induced nephrotoxicity.
Keywords: Immunosuppressants, Silac, calcineurin inhibitors, cyclosporine, kid-
ney, proteomics, tacrolimus, toxicity

P050 Association between biliary concentration of
13-O-demethylated tacrolimus and clinical course in liver transplant
patients
Uesugi M1, Masuda S1, Hosokawa M1, Shinke H1, Kawai T1, Yano I2, Hata K3,
Ogura Y3, Kaido T3, Uemoto S3
1Department of Pharmacy, Kyoto University Hospital, Kyoto, Japan; 2Department
of Clinical Pharmacy and Education, Graduate School of Pharmaceutical
Sciences, Kyoto University, Kyoto, Japan; 3Department of Surgery, Graduate
School of Medicine, Kyoto University, Kyoto, Japan

Aims: It has been acknowledged that several severe episodes after liver transplan-
tation affect clinical courses, especially graft survival. Aspartate aminotransferase
(AST), alanine aminotransferase (ALT), gamma-glutamyl transpeptidase (GGTP)
and total bilirubin (T-BIL) are routinely used as the basic biochemical parameters
reflecting the hepatic status in the clinical situation. Although these parameters
can indicate the disruption of hepatocytes and jaundice, the variation of hepatic
detoxicating activities and inflammatory status not be able to be diagnosed only by
these parameters. The various mechanisms including cellular or humoral immu-
nity, infections, ischemia and viral relapse cause acute or chronic rejection, cho-
langitis, graft necrosis and hepatitis, respectively. Therefore, some specific and
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sensitive biological-markers reflect hepatic injury are required to adequate treat-
ment in patients after liver transplantation. In the present study, we examined
whether the biliary concentration of tacrolimus and its metabolite as well as
bile-flow rate are additional candidate markers reflecting the hepatic detoxicating
properties and injury in the recipients of living-donor liver transplantation
(LDLT). Methods: Ten adult LDLT patients treated with tacrolimus were enrolled
with written informed consent. Since bile samples were obtained from the in-
dwelled biliary drainage tube for one month after LDLT, the bile samples were
collected as needed. The biliary concentrations of tacrolimus and its major meta-
bolite 13-O-demethyl tacrolimus (M-I) were measured by liquid chromatography-
tandem mass spectrometry/mass spectrometry (LC-MS/MS). The limitation of
measurement was set at 0.5 ng/mL. Results: In the high biliary concentration of
M-I, the patients tended to be uneventful. On the other hand, the biliary concen-
tration of M-I was quite low in the patients suffering in acute cellular rejection
and/or cholangitis. However, the tough concentration of tacrolimus was similar
among these patients between 8 and 10 ng/mL. In addition, the blood concentra-
tion of M-I was also similar in these patients. Conclusion: The variation of biliary
concentration of M-I metaboite of tacrolimus rather than blood levels of them
might be a candiate marker reflecting the post-transplant clinical course of pa-
tients, especially in the detoxicating property of the graft liver after LDLT.
Keywords: bile, biomarker, immunosuppressant, living-donor liver transplanta-
tion

P051 Semimechanistic PK/PD model for methotrexate
including homocysteine levels as biomarker for neurotoxicity
Ruehs H1, Drescher A1, Becker A1, Panetta C2, Pui CH2, Relling MV2, Jaehde U3

1Institute of Pharmacy, Department of Clinical Pharmacy, University of Bonn,
Bonn, Germany; 2St. Jude Children’s Research Hospital, Memphis; 3Institute of
Pharmacy, University of Bonn, Bonn, Germany

Aims: Elevated homocysteine concentrations have been associated with metho-
trexate (MTX)-induced neurotoxicity. The aim of this investigation was to develop
a PK/PD model based on plasma MTX and homocysteine (HCY) concentrations
measured in patients treated for acute lymphoblastic leukemia (ALL) and to test
the effect of folinate (leucovorin) on homocysteine concentrations. Methods:
Based on methotrexate and homocysteine plasma concentrations of 391 children
with ALL in the TOTAL XV study [1], a PK/PD model was built with NONMEM
7.1.2 using the FOCE interaction method. Several compartmental and indirect
response models [2] were investigated to describe the PK/PD relationship. Body
size, age, sex and renal function were investigated as potential covariates in the
model. Results: The pharmacokinetics of MTX was best described by a two-
compartmental model. HCY concentrations were included by an indirect response
model where the HCY elimination rate was inhibited by MTX described by an
Emax model [2]. The HCY baseline level was found to be age-dependent. Simula-
tions revealed that folinate rescue therapy only affected peak concentrations of
HCY to a negligible extent. Conclusion: Our semimechanistic PK-PD model
describes the increase of methotrexate-induced homocysteine concentrations with
satisfactory precision and indicates no major impact of folinate rescue on homo-
cysteine parameters.
Keywords: acute lymphoblastic leukemia, folinate, homocysteine, methotrexate

P052 TNF alpha modulates cell surface expression in K–562
cells
Jurisic V1, Srdic-Rajic T2
1University of Kragujevac, School of Medicine, Kragujevac, Serbia; 2Institute of
Oncology and Radiology Serbia, Belgrade, Serbia

Aims: TNF-alpha can induce cell death (apoptosis and necrosis) and these effects
mostly depending on expression of TNF-receptor supper family molecules. Ex-
pression of cell surface antigens on tumor cells is very important in application of
different immunotherapy protocols. As expression of cell surface molecule can be
modulated by presence of different cytokines our study aim to estimated in-vitro
effects of TNF-alpha by various methods on expression of cell surface molecule in
K– 562 cells. Methods: In our study we compared LDH release (determined by
spectrophotometry), apoptosis and necrosis (using Anexin V and PI stained cells)
by Flow cytometry (Becton Dickinson, USA), with changes in cell surface mem-
brane molecule (CD30, CD38, CD45, CD235) expression (estimated by Flow
cytometry and Western blotting assay on cell surface as well as in supernates of
treated cells) during cultures of K– 562 cells in the presence of different concen-
tration of TNF-alpha, in time depending manner, after 4 and 24 h incubation.
Results: The significant increase in LDH release was associated with shedding
of cell surface membrane molecules including CD45 and CD30 after TNF-alpha
treatment. However, percentage of decrease of all examined molecules is not
uniform, and appears to depend on the respective constitutive level of expression
and molecule type. In addition, presence of these molecules was confirmed in
supernatants using Western blotting analyses. Kinetics of release for examined

molecules CD30 and CD45 indicated that significant difference exist in degree of
shedding as well as in times of release. Conclusion: These results indicated the
complexity of events on cell membrane, including association between cell death,
LDH releases and shedding of membrane molecules following TNF-alpha induced
apoptosis. This can significant influence during aplication of specific immunother-
apy to induce apoptosis.
Keywords: CD30, CD45, cell surface expression, LDH, TNF, apoptosis

P053 Identification of additional biomarkers involved in toxicity
in HepG2 cells when incubated with herbal remedy: Callilepsis
Laureola
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Aims: The use of traditional remedies is widespread in South Africa. As with
western medicine, “iatrogenic” complications do occur. Callilepis laureola (CL) is
a herbal remedy used for the treatment of a variety of ailments. Toxicity is mainly
due to the diterpenoid glycoside, atractyloside (ATR), which results in renal
proximal tubule necrosis and centrilobular hepatic necrosis. The aim of this study
was to use a human hepatocarcinoma cell line (Hep G2) to identify the other
compounds which contribute to the hepatotoxic effect of CL, which can be used
as biomarkers in patients who have ingested this plant. Methods: ATR standard
compound (Sigma-Aldrich) was dissolved in water with final concentrations being
relative to those present in the plant material. The CL tuber was prepared as a
decoction (tea), the form in which the medicine is ingested. HepG2 cells were
subjected to both the extract and standard compound for 24 h. The medium was
removed from the cells, centrifuged and aliquots diluted 1: 00 with water and run
on a C18 reverse phase Agilent column with mobile phases A (2mM ammonium
acetate, 0.1% formic acid in water) and B (acetonitrile) on a 6540Agilent QTOF
LC-MS system. Data was collected in MS mode from 50 – 1700m/z over the 20
minute gradient. Results: On first pass analysis, principle component analysis
showed that for each of the 4 different HepG2 treatment groups i.e. blank, un-
treated, CL treated and ATR treated, distinctly different cell metabolites were
identified. More than 1500 compounds were identified in the different groups
during the first pass analysis. These were pared down by removing compounds
found in the blanks as well as compounds not present in both duplicates of the
sample runs. After further selection for compounds that consistently differed by
more than 16-fold, and with a significant t-test of p < 0.05 between the untreated
vs. CL, CL vs. ATR and untreated vs. ATR, 554 substances remained of which
only 10 were identified using the METLIN library (Agilent). Amongst these were
Queuine, bicyclo-prostaglandin E1, calotropin and digitoxigenin. Conclusion: The
LC/MS-QTOF provides a simpler method for identifying possible toxic biomar-
kers of CL metabolism when compared to fraction collection and manual identi-
fication of compounds. The use of accurate mass for identification makes the
process more precise. The intricacy and possible bias of the software needs to
be fully understood before embarking on such an analysis. All compounds identi-
fied need to be confirmed using LS/MSMS.
Keywords: Callilepsis Laureola, biomarkers, herbal remedies, toxicity

P054 Limited sampling strategy to determine the degree of
exposure to tacrolimus in renal transplant adult patients
Outeda-Macias M1, Salvador-Garrido P1, Pedreira Vazquez I1,
Seoane Pillado T1, Martin Herranz I1
1Pharmacy Department. A Coru�a University Hospital (CHUAC), La Coru�a,
Spain

Aims: 1) To determine the sampling times that best correlate tacrolimus concen-
tration in blood with the area under the curve of concentration-time of 0 to 12 h
(AUC0 – 12) at different moments after renal transplantation. 2) To develop a
linear regression model that best estimates AUC0 – 12 using a limited sampling
strategy with the times obtained. Methods: Retrospective study of “de novo” renal
transplant patients from cadaver donors in July 2009-June 2010. All patients were
Caucasian and on tacrolimus (Prograf�), mycophenolate and corticoids. The phar-
macokinetics profiles were obtained on day 15 (15D) and 3 and 6 (M3 and M6)
months post-transplant. The samples were extracted before and 1, 2, 3, 4, 6 and 8 h
after morning dose and the levels were measured using the technique CMIA in
Architect�. The AUC0 – 12 was calculated using the trapezoidal method. The
associations between the concentration obtained at each sampling time and the
AUC0 – 12 for the different moments post-transplant, as well as the linear regres-
sion analyses were carried out using SPSS (version 18.0). The research protocol
was approved by the local Ethics Committee of Clinical Research and is part of a
research project authorized by the Carlos III Institute of Health. Each patient gave
written consent of their participation. Results: The study included 50 patients
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(60% men), age 52 € 12 years and weight 72 € 13 kg. The correlation between
Ctrough and AUC0 – 12 was similar for 15D, M3 and M6 (r2: 0.863, 0.843 and
0.824). Of all the sampling times, C4 showed the best correlation with AUC0 – 12
(0.833, 0.943 and 0.935), the correlation between C4 and AUC0 – 12 being greater
than that between Ctrough and AUC0 – 12 for M3 and M6. The regression equa-
tion with Ctrough and C4 used to estimate the AUC0 – 12 was: AUC0 – 12 =
–15.301 + 5.010 Ctrough +4.625C4 (15D, r2 = 0.94), AUC0 – 12 =– 5.016 +
2.482 Ctrough +6.228C4 (M3, r2 = 0.97) and AUC0 – 12 =– 1.814 + 4.011 Ctrough
+8.388C4 (M6, r2 = 0.96). Conclusion: This study performed on renal transplant
patients suggests that for tacrolimus the limited sampling strategy based on the
incorporation of the concentration obtained 4 hours after the administration of the
morning dose allows to more effectively predict the degree of exposure than the
measurement of the trough concentration, both for the initial period (15 days)
post-transplant as well as when patients have already achieved a stable period
(months 3 and 6).
Keywords: limited sampling strategy, renal transplant, tacrolimus

P055 Analysis of the demand for testing drugs of abuse in the
Emergency Clinical Laboratory during 2006– 2010
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Aims: Drugs of abuse represent a great threat to human health and welfare. Due to
their high consumption rate, clinical laboratories should have methods that allow
quick identification when there is a suspected acute intoxication.Objective: To
determine the most consumed drugs in Xeral-C�es Hospital (CHUVI) area during
the 2006 – 2010 period and to assess the influence of age on consumption type.
Methods: Retrospective study of all requests of drug of abuse testing in urine
received within 2006 – 2010. A competitive immunoassay method was used:
DRUG-Clip Test 10 A. Menarini diagnostics (THC=Marijuana, COC= cocaine,
AMP= amphetamines, MET=methamphetamine, MTD=methadone, MOP=mor-
phine, BAR=Barbiturates, BZO=Benzodiazepines, MDMA=methylenedioxy-
methamphetamine, TCA= tricyclic antidepressant). Results were reported as po-
sitive or negative according to the manufacturer’s cut-off. Results: There were
12394 requests for toxic in urine. The main results were: · 56.71% samples were
positive for at least one drug · BZO was the drug most frequently detected
(39.54%). However is important to acknowledge that it is not possible to distin-
guish between medical treatment and/or abuse for BZO · Polydrug use was pre-
sented in 18.71% of the cases. · The most common drug combination was BZO +
MTD (n = 759 cases) · The largest consumer group corresponded to 20 – 30 years
old: COC (14.51%), THC(24.22%,) EXT(0.84%) and ANF (0.25%) · High con-
sumption of COC is maintained in the age group 30 – 40 years old (13.40%) · The
drug of choice in young patients under 20 years old is THC (23.52%) · The
highest consumption of MTD is observed in patients between 30 – 50 years, cor-
responding to the largest population on heroin detoxification programs · There is
no trend or change in consumption habits of our population during the 5 years of
the study. Conclusion: · Requests of screening test for drugs of abuse in urine are
well oriented, confirmed by the fact that over half of the analyses were positive ·
The results suggest that implementing a two step drug testing program can sig-
nificantly reduce the overall costs. On first instance, the most common drugs of
abuse (BZO, THC, COC, MTD, MOP) will be analysed, which would solve the
79.14% of the cases. Only after initial testing results show negative, and where an
acute intoxication is still suspected, the study will then be extended to the rest of
the drugs. This would reduce costs by 25.4% without decreasing diagnostic effi-
cacy.

P056 Morphologic and morphometric analysis of testis and
testosterone level after chronic administration of methylphenidate in
male Balb/c mice
Fazelipour S1, Hadipour jahromy M1, Talaee N1

1Islamic Azad University - Pharmaceutical Sciences Branch, Tehran, Iran

Aims: Attention deficit hyperactivity disorder (ADHD) is one of the most com-
mon childhood neuropsychiatric disorders that if untreated the symptoms may
persist into adolescence and adulthood. Methylphenidate (MPD), commonly
known as Ritalin, is the most prescribed drug treatment for ADHD. Because of
the importance of testes in reproduction, we have studied the effects of MPD on
morphology and morphometry of testis and serum level of testosterone. Methods:
In this study, 30 adult male Balb/c mice were divided into 2 experimental groups
and one control group. In experimental groups, animals were orally treated MPD
(2mg/kg and 10mg/kg body weight per day) by gavage for 40 days. At the end of
the study animals were weighing, anesthetized and killed. For testosterone analy-
sis, blood samples were collected by cardiac puncture, and then their testes were
dissected out and processed for light microscopic studies while staining with H&E

(hematoxyline-eosin). Then morphometric studies were performed on testicular
parameters. Results: Effects of MPD (2mg/kg, 10mg/kg) on body weight and
serum level of testosterone showed significant difference between experimental
groups and control group. However, no significant difference was found in weight,
length, width, thickness and area of testis between experimental and control group.
The data were analyzed using one-way analysis of variance (ANOVA) and P value
less than 0.001(P< 0.001) were considered significant. Conclusion: The results of
this study showed that MPD can change the function of testis by affecting hor-
mone of testis and affect their metabolic activities by decreasing animals’ weight.
Keywords: methylphenidate, morphometric, testis, testosterone

P057 One hidden cause for chronic hypokalaemia
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Problem: chronic hypokalaemia. Patients and methods: case report. Results:
Female patient, 58 years-old, referenced for nephrology consultation due to
chronic hypokalaemia (K+ 2,3 mEq/L). She had a past history of depressive
syndrome for 10 years, dyslipidemia and active smoking habits. Her medications
included potassium chloride 1200mg 3 id, espironolactone 50mg id, brupopion,
paroxetine, bromazepam, omeprazol and rosuvastatine. She denied the use of
diuretics, laxatives and antibiotics. She referred asthenia without further com-
plaints. Objective examination: TA: 97/57mmHg, Heart rate 87 bpm, BMI
16 kg/m2, without other changes. The analytic results are presented in table 1.
The research for diuretics in urine (Liquid Chromatography with mass Spectro-
metry) identified the presence of clortalidone. Conclusions: The abuse of diuretics
is one of the non-explained causes of chronic hypokalaemia. Metabolic alkalosis,
hypocloremia, fluctuations in the seric potassium and urinary chloride values, are
all frequent alteration. The identified analytic alterations are very similar to Gitel-
man syndrome and thus, in these cases, it is extremely important to exclude the
furtive use of diuretics through a urinary analysis.

Table 1

12/2010 7/2010 8/2008

K+ (3.4 – 5.1 mEq/L) 2.8 2.7 3.4
Na+ (136 – 145 mEq/L) 133 133 136
Cl- (98 – 107mg/dL) 100 89
Mg2+ (1.6 – 2.6mg/dL) 2.0 2.6 2.24
Creat (mg/dL) 0.6 0.6 0.5
Ionized Ca (1.15 – 1.35 mmol/L) 1.10 1.12
pH, pCO2 (mmHg), HCO3 (mmol/L) 7.40, 56, 34.7 7.42, 54, 35
Cl- occasional urine (mEq/L) 117 47
K+ occasional urine (mEq/L) 17.4 13.4 29.8
Cl- 24-h urine (110 – 250 mEq/24 h) 386
Ca2+ 24-h urine (100 – 300mg/24 h) 106
Mg2+ 24-h urine (72 – 121mg/24 h) 54,9
Urinary Aldosterone (3 – 30 ug/24 h) 10.1

Keywords: diuretic abuse, hypokalaemia

P058 Blood pressure, routine biochemical and haematological
profiles in waste handlers in a nigerian tertiary hospital
Popoola O1, Ebesunun M2, Oyedele O1, Yusuf O1, Alabi R1, Esogwah B1
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Aims: Medical waste handlers are from time to time exposed to hazardous mate-
rials. This study aimed to investigate the adverse effects of occupational exposure
on liver and kidney function tests as well as on blood pressure and haematological
profile in waste handlers in a Nigerian tertiary hospital. Methods: All fourteen
men working as waste handlers with University College Hospital, Ibadan, Nigeria
were recruited for the study. Ten men without history of hospital waste handling
nor any other occupational exposure to toxicants served as controls. Renal (elec-
trolytes, urea, creatinine, calcium, phosphate and uric acid) and liver (aspartate
transaminase, alkaline phosphatase, alaline transaminase, albumin, and total pro-
tein) function tests, blood pressure as well as haematological profile of these
subjects were assessed using standard procedures. Data generated were assessed
using SPSS 16.0. Results: Liver Function Tests: Albumin concentration is lower
in waste handlers (4.61 € 0.13 vs. 5.36 € 0.05, p < 0.001) however no significant
difference exists in the concentrations of aspartate transaminase, alkaline phos-
phatase, alaline transaminase and total protein. Renal Function Tests: Urea is
significantly higher (30.29 € 1.72 vs. 21.20 € 2.35, p < 0.05) while bicarbonate is
lower in waste handlers (22.20 € 0.20 vs. 21.50 € 0.25, p < 0.05) but no difference
is observed in the levels of the other electrolytes, creatinine, calcium, phosphate
and uric acid between the two groups. Blood Pressure; A significant difference is
observed in the systolic blood pressure (127.14 € 2.66 vs. 112.00 € 2.00, p < 0.001)
but not in the diastolic blood pressure of the subjects. Haematological profile: The
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ratio of neutrophil to lymphocyte is altered in waste handlers (35.46: 47.39) as
compared to that of apparently healthy subjects (50.34: 39.26). Furthermore,
packed cell volume, PCV (36.48 € 1.37 vs. 41.48 € 1.55,p < 0.05) and red blood
cell, RBC, count (4.35 € 0.21 vs. 4.90 € 0.15,p < 0.05) are lower in waste handlers
however no significant difference exists in the total white blood cell (WBC) count,
platelet (PLT) count, haemoglobin (HB) concentration, mean cell volume (MCV),
mean cell haemoglobin (MCH), mean cell haemoglobin concentration (MCHC),
neutrophil, lymphocyte, eosinophil, basophil, and monocyte proportions in the two
groups. Conclusion: Altered albumin, urea, bicarbonate, neutrophil- lymphocyte
ratio, RBC count, PCV and high blood pressure are the abnormalities found in the
profiles of waste handlers in this study. In this regard waste handlers in this
environment need to routinely check their biochemical profile, haematological
profile and blood pressure from time to time.
Keywords: biochemical profile, blood pressure, haematological profile, waste
handlers

P059 HPLC evaluation of serum carbohydrate-deficient
transferrin (CDT) and more sialylated transferrin glycoforms in
children
Bianchi V1, Raspagni A1, Arfini C1, Vidali M2

1SS. Antonio e Biagio e C. Arrigo Hospital, Alessandria, Italy; 2Maggiore della
Carit� Hospital, Novara, Italy

Aims: Changes in the glycosylation pattern of transferrin (Tf) may occur after
chronic alcohol abuse or in patients with rare Congenital Disorders of Glycosyla-
tion (CDGs). Several methods have been developed so far and are now routinely
available; however, some of them are time-consuming, suffer from interferences
and do not allow reproducible separation nor accurate quantification. The evalua-
tion of the age-specific distribution of transferrin glycoforms in pediatric patients
by a commercially available HPLC method may help in defining medical decision
levels for providing improved and earlier diagnosis. Methods: Serum samples
from 224 children (M: F 52: 48%; age: £2yrs n = 43, 3 – 4yrs n = 31, 5 – 6yrs
n = 42, 7 – 8yrs n = 26, 9 – 10yrs n = 36, 11 – 12yrs n = 27, 13 – 14yrs n = 19) were
analyzed by “%CDT kit by HPLC” (Bio-Rad, Munich) on an Agilent HPLC 1200
system. This HPLC-based commercial kit was recently validated against the re-
ference candidate HPLC method. Transferrin glycoforms were expressed as per-
centage of the total area of transferrin. Results: Asialo- and Monosialo-Tf were
not detectable in any patient. Median, IQR, 95th, 97.5th percentiles and max were
respectively 0.92%, 0.80 – 1.04, 1.24, 1.30, 1.50 for Disialo-Tf (CDT); 3.47%,
2.69 – 4.18, 5.78, 6.41, 7.8 for Trisialo-Tf; 82.54%, 81.32 – 83.53, 85.04, 85.31,
88.30 for Tetrasialo-Tf; 12.73%, 11.91 – 14.09, 16.54, 17.54, 20.20 for Pentasialo-
Tf. Statistically significant differences in Trisialo-Tf (p < 0.0005), Tetrasialo-Tf
(p = 0.001), Pentasialo-Tf (decreasing steadily with age, p < 0.0005), but not in
Disialo-Tf (CDT), were observed between the age groups. Conclusion: Age-spe-
cific CDT cut-off values are not necessary. In children, 1.3% and 6.4% (95th
percentile) may be suggested as decision limits to detect increases of respectively
CDT and Trisialo-Tf. The presence of Asialo- and Monosialo-Tf in children
should be considered as abnormal.
Keywords: CDG, CDT, children, HPLC, transferrin

P060 Biomarkers of alcohol abuse: beta-hexosaminidase
activity in serum and urine in a sample of students of Medical
University of Warsaw
Ordak M1, Woźny E1, Matsumoto HZ1, Abramowska M1, Dziklińska A1,
Sygitowicz G3, Biecek P4, Sitkiewicz D3

1Department of Psychiatry, Medical University of Warsaw, Warsaw, Poland;
3Department of Biochemistry, Medical University of Warsaw, Warsaw, Poland;
4Faculty of Mathematics, University of Warsaw, Warsaw, Poland

Aims: For the last 5 years students of IV year of Medical Faculty of Medical
University of Warsaw during seminars in Chair and Department of Psychiatry
were asked to fulfil an anonymous questionnaire concerning use of alcohol and
drugs of abuse and their opinion on this problem as future physicians. Some of the
students decided to participate in pilot project on application of biomarkers of
alcohol abuse and screeing tests on drugs of abuse into prophylactic monitoring of
young adults population. Till now there are only few studies on this problem (1)
Methods: Studied group consisted of 50 students (25 men and 25 women, 22 – 28
years old) who after informed consent agreed to participate in the project. Stan-
darized qustionnaire was used and blood and urine samples were taken for deter-
mination of alcohol abuse biomarkers and for detecting psychoactive substances.
Beta-hexoaminidase (beta-Hex), GGT, ASAT and ALAT and alcohol were deter-
mined in serum. In urine beta-hex was measured and screening tests for main
classes of narcotics were performed. Beta-hex activity in serum and urine were
analysed using spectrophotometric method (2,3). GGT, ASPAT, ALAT and blood
alcohol level were measured by standardized methods on biochemical analyzer.
Detection of drugs of abuse were done by immunochromatographic screening

method. Results obtained in the group of students were compared with those of
control group (n = 58) and in the group of alcohol-dependent patients consisted of
110 men and 53 women. Results: Comparison of average values of serum and
urine beta-Hex and other biomarkers of alcohol abuse showed that there were not
statistically significant differences between the group of students and control
group. Both groups differed statistically comparing with the group of alcoho-
dependent patients (the results were analyzed separetly in subgroups of men and
women) Conclusion: 1. This study indicate that application of beta-hexosamini-
dase determination in blood and urine may be helpful in prophylaxis of alcohol
abuse in population of young university students. 2. Further research, based on a
relatively large sample is needed for evaluation of alcohol and psychoactive sub-
stances abuse in specific populations of young people.
Keywords: beta-hexosaminidase in serum and urine, biomarkers of alcohol abuse,
drug of abuse tests, students of medical university

P061 Serotonin transporter (5HTTLPR) gene polymorphism in
a Polish sample of alcohol-dependent patients
Podg�rska A1, Matsumoto HZ1, Abramowska Mł1, Jakubczyk A1, Ślufarska A1,
Kopera M1, Wojnar M1

1Department of Psychiatry, Medical University of Warsaw, Warsaw, Poland

Aims: Alcohol dependence (AD) is a common and complex disorder, in which
heritability estimates range from 50 – 60% for both men and women. Vulnerabil-
ity to AD and variability in its course among individuals may result from inter-
actions between genetic and enviromental factors. It is found that the short (S)
allele of serotonin transporter gene promoter polymorphism (5HTTLPR) contri-
butes to the risk of AD and relapse. The objective of this research was a preli-
minary study on distribution of 5HTTLPR genotypes and in future- further inves-
tigations aiming to answer the question if the S allele of 5HTTLPR may influence
on frequency of relapses in abstinent alcohol- dependent patients. Methods: To
the study 346 alcohol-dependent patients, hospitalized in the period: 2002 – 2010
year in Alcohol Detoxification Ward of Municipal Psychiaric Hospital in Warsaw,
were included. For all patients standardized questionnaire for demographic and
clinical data, specially for history of alcohol dependence and alcohol abuse, was
used. Blood was drawn for DNA extraction and genotypes of 5HTTLPR were
determined by PCR analysis followed by electrophoretic studies. Results: Preli-
minary results showed that in studied sample of alcohol-dependent patients among
346 subjects 144 persons (41,6%) had LL genotype, 41 (11,8%) SS genotype and
161 (46,6%) LS genotype. Conclusion: 1. In the studied sample of alcohol-
dependent patients SS genotype was stated in 11.8% of persons. 2.Further studies
on association between alcohol-dependece diagnosis and the presence of at least
one short (S) allele are needed.
Keywords: 5HTTLPR, alcohol dependence, serotonin transporter gene

P062 Active charcoal for GHB intoxication: an in vitro study
Ververs T1, Neijzen R1, van Ardenne P1, Sikma M1, van Maarseveen E1

1University Medical Center Utrecht, Utrecht, The Netherlands

Aims: Intoxications with gamma-hydroxybutyrate (GHB) are occurring more fre-
quently. Although treatment of intoxications with GHB primarily consist of sup-
porting respiratory status, the use of activated charcoal (AC) has been suggested in
several guidelines and in literature. However, it has never been demonstrated that
GHB binds to AC. Since the rapid absorption of GHB can be delayed under
certain conditions, interference with absorption could be clinically relevant. We
therefore tested adsorption of GHB to AC in an in vitro model. Methods: A
validated in vitro model was used. First, a fixed dose of 800mg of GHB and 5
grams AC were mixed at 37 �C in 100 mL simulated gastric and intestinal fluid,
respectively. Subsequently, AC dosages between 156mg and 5 g were tested for
GHB adsorption capacity to obtain an adsorption curve. AC was removed by
centrifugation and GHB concentrations were analysed by a validated gas chroma-
tography method. Results: Binding of GHB to AC was dose-dependent, with a
mean adsorption of 78 percent using 5 grams of AC, corresponding with the
maximum adult dose. The tested pH differences had no apparent effect on the
adsorption. Conclusion: AC holds GHB binding capacity underlining its potential
for use in GHB detoxification. In vivo studies are needed to reveal the clinical
relevance of GHB adsorption to AC.
Keywords: GHB, active charcoal, gamma-hydroxybutyrate, in vitro, intoxication
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P063 Correlation of ethyl glucuronide and ethyl sulfate as
bio-markers of ethanol use
Pesce AJ1, Crews B1, Mikel C1, West R1, Almazan P1, Gonzales E1, Latyshev S1,
West C1

1Millennium Research Institute, San Diego, USA

Aims: Both ethyl glucuronide and ethyl sulfate are well known bio-markers of
ethanol use (1,2). The value for ethyl sulfate is usually less, on the order of 24 –
30%, than that of the ethyl glucuronide. However, the two biomarkers do not
always correlate with each other, making interpretation more difficult. Methods:
We examined 50,897 urine specimens from patients on chronic opioid therapy for
the presence of ethyl glucuronide and ethyl sulfate as measured by LC-MS/MS
(3). Results: The results in Table 1 show that, as expected, the number of positive
specimens decreases with increasing cutoffs. At the lowest cutoff of 300ng/mL,
approximately 19% (9,626) of the patients were positive for at least one of the
ethanol metabolites. Both metabolites were present in 70% of these cases; ethyl
glucuronide alone was present in 22% of the cases and ethyl sulfate alone in 8%
of the cases. Similar observations were true when higher cutoffs were used. The
mean values for the metabolites were different between the groups (see Table 2.)
The mean value for ethyl glucuronide in the case when both were positive was
72,908ng/mL compared to 4,294ng/mL when only ethyl glucuronide was present.
A similar observation was made for ethyl sulfate; the mean value was 17,858ng/
mL when both metabolites were present, while it was significantly lower at
1,506ng/mL when only ethyl sulfate was present. This result holds true if the
median is used for comparison. Conclusion: In conclusion, it appears that the
presence of both metabolites is concentration dependent; that is, at higher con-
centrations of either one, the other will be present. However, there are some
anomalies with high ethyl sulfate concentrations without ethyl glucuronide that
are not explained.

Table 1. Prevalence of Ethanol Metabolites.

Data Set Cutoff Values for ETS & ETG ng/mL

Test Dates ETG 300/ETS 300 ETG 500/ETS 500 ETG 500/ETS 300
10/1/2009 – 4/29/10 N % N % N %
ETG-/ETS- 41,271 81% 42,599 84% 42,051 83%
ETG+/ETS+ 6,783 13% 6,101 12% 6,698 13%
ETG+/ETS- 2,105 4% 1,926 4% 1,322 3%
ETG-/ETS+ 738 1% 271 1% 819 2%
Total Specimens 50,897 100% 50,897 100% 50,890 100%

Table 2. Concentrations of Ethanol Metabolites.
Subset N Specimens Concentration ng/mL Mediaen ng/mL

ETG ETS ETG ETS
ETG+/ETS+ 6,779 72,909.0 17,858.8 10,928.1 3,045.2
ETG+/ETS- 2,102 4,294.3 - 775.3 -
ETG-/ETS+ 738 - 1,506.5 - 425.9

Keywords: ethyl glucuronide, ethyl sulfate, biomarkers, ethanol use

P064 Reduction of Oxazepam to Nordiazepam and
Temazepam to Diazepam in the urine of drug rehabilitation program
patients
MacDonald AM1, Zhang X1, Kinniburgh DW2, Lyon A3

1Alberta Centre for Toxicology, University of Calgary, Calgary, Canada; 2Alberta
Centre for Toxicology, Department of Physiology and Pharmacology, University
of Calgary, Calgary, Canada; 3Department of Pathology and Laboratory
Medicine, University of Calgary, Calgary, Canada

Aims: Oxazepam (Serax�) and temazepam (Restoril�) are two commonly pre-
scribed benzodiazepines. In the body oxazepam is metabolized to glucuronide
conjugates and temazepam is metabolized to oxazepam and conjugates. In patients
prescribed only oxazepam or temazepam we have detected urine concentrations of
up to 345 ng/mL of nordiazepam or diazepam, respectively. This is well above the
reporting cut-off for these drugs in our laboratory. This phenomenon has been
observed recently in the literature and determined to be a result of enzymatic
hydrolysis. However, we have also noticed the presence of nordiazepam and
diazepam in the same patients’ samples in the absence of enzymatic hydrolysis.
These results can create false positives and be misleading to our clients. The
objective of this work was to monitor concentrations of nordiazepam and diaze-
pam in urine of patients prescribed oxazepam and temazepam and determine the
source of nordiazepam and diazepam in the urine of these patients. Methods:
Urine of patients prescribed oxazepam and temazepam was stored at various
temperatures (– 19ºC, 4ºC, 23ºC, 37ºC) and analyzed under enzymatically hydro-
lyzed and non-hydrolyzed conditions. Water was spiked with 20,000 ng/mL of
oxazepam or temazepam and tested in the presence and absence of enzymatic
hydrolysis and solid phase extraction (SPE). Oxazepam, temazepam, nordiazepam
and diazepam concentrations were determined using an LC-MS and an LC-MSMS
method. Results: The concentrations of oxazepam and temazepam in the patients’
urine ranged from 8,000 – 58,000 ng/mL and 2,000 – 90,000 ng/mL, respectively.

Nordiazepam and diazepam concentrations were significantly higher in patients’
urine following enzymatic hydrolysis than when no hydrolysis occurred. Concen-
trations of nordiazepam increased with incubation temperature up to three-fold in
enzymatically hydrolyzed samples and up to forty-fold in non-hydrolyzed sam-
ples. Nordiazepam and diazepam were not detected in water samples spiked with
oxazepam and temazepam following SPE, but their presence in water was con-
firmed following enzymatic hydrolysis of these water samples. Conclusion: Ox-
azepam and temazepam can be reduced to nordiazepam and diazepam. Enzymatic
hydrolysis contributes to the nordiazepam and diazepam detected in the urine of
patients prescribed oxazepam and temazepam, but other mechanisms appear to be
contributing as well. The presence of nordiazepam and diazepam in non-hydro-
lyzed urine samples is under investigation.
Keywords: benzodiazepines, diazepam, nordiazepam, oxazepam, temazepam

P065 Automated quantification of medication in human plasma
using on-line extraction-HPLC-DAD (TOX.I.S.)
Mut L1, Grobosch T1, Binscheck T1, Frenzel W2

1Institute of Toxicology - Clinical Toxicology and Pharmacology and Berlin
Poison Information Centre, Berlin, Germany; 2Technical University of Berlin,
Berlin, Germany

Aims: The automated HPLC-system TOX.I.S. has been extended by automated
quantification of substances in serum samples. The follwing cases should illustrate
this new feature. Case 1: A 28-year-old man (185 cm, 85 kg) presented to an
emergency department with clinical symptoms of ethanol intoxication. Addition-
ally the intake of an unknown medication was supposed. Case 2: The second case
involves a 41-year-old female (170 cm, 65 kg) with a history of drug abuse and
depression. At the hospital she was confused and had and uncontrollable move-
ments. The on-site rapid urine test (test strip) was positive for tricyclic antidepres-
sants. Methods: The method for the quantification of medication in human plasma
was based on a methanolic extraction of plasma (0.2ml) and basic (pH= 9) auto-
mated on-line extraction (Strata X, 25mm, 20 x 2mm) followed by HPLC-DAD
(TOX.I.S). Analytical separation was carried out on Gemini NX (150 x 4.6mm,
3mm) using gradient elution. The mobile phase consisted of 0.05 M potassium
dihydrogen phosphate buffer (pH= 2.3) and acetonitrile/water (90/10, v/v). Peak
identification was carried out by chromatographic data and spectra comparison
with > 500 UV-spectra of weak basic, weak acidic and neutral compounds. Criter-
ia for positive peak identification were a 95% agreement between the obtained
and the library spectrum (similarity ‡ 0.995) and a maximum deviation of the
relative retention time of € 5%. Results: In case 1, initial analysis using HS-GC
did not reveal any involvement of alcohol, but diphenhydramine (DPH) was
detected in toxic concentration (3.24mg/L); Dinordiphenhydramine and nordi-
phenhydramine were determined qualitatively. In case 2, sub-therapeutic concen-
trations of DPH (0.29mg/L) and of doxylamine (DA) (< 0.25mg/L) were found.
Moreover, amitriptyline (0.084mg/L) and nortriptyline (0.158mg/L) and other
metabolites of amitriptyline were quantitated in the same analytical run. Concen-
trations of amitriptyline and of nortriptyline were within therapeutic concentration
range. Conclusion: The TOX.I.S. on-line HPLC-DAD could identify and quantify
the medication DA and DPH automatically. Sample preparation appeared to be
feasible and economical. The on-line extraction offers high comfort and reprodu-
cibility and makes it possible to quantify several medication in plasma samples
automatically. Being intergated into systematic toxicological analysis, TOX.I.S.
not only allows fast identification of substances in serum but also quantification
within the same run.
Keywords: automated quantification of medication, HPLC-DAD (TOX.I.S.), in-
toxication, plasma, systematic toxicological analysis

Therapeutic Drug Monitoring

P068 Emphasizing vital importance of the therapeutic drug
monitoring in the course of clinical pharmacology for pregraduate
medical students
Tesfaye H1

1Department of Clinical Biochemistry and Pathobiochemistry, Division of Clinical
Pharmacology, 2nd Faculty of Medicine Charles University, Faculty Hospital in
Motol, Prague, Czech Republic

Aims: General pharmacology is usually given as a preclinical subject during the
first years of medical studies. Training in the actual practice of medicine really
begins in most countries only during the later years of training just before gradua-
tion However, many medical errors are blamed on beginning, young physicians,
who have not been exposed to the fields of Clinical Pharmacology, TDM, and
Clinical Toxicology. The aim of this work was to demonstrate a new and visible
way of exposing medical students to better medicine handling and patient care
using case oriented interactive teaching and learning methods. Methods: An op-
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tional clinical pharmacology course has been developed by the Medical faculty
within our Faculty Hospital for 5th year students of medicine. The course was
scheduled for 3 hours each day for a total of 5 days. The last hour of each day was
reserved for individual case solving and discussions similar to the grand rounds
model. Results: Attendees filled 100% of the declared maximum capacity of the
course plus one student. Students who completed the course (100%) concluded
that they would recommend the course to their junior colleagues as being very
beneficial. Only 2 students stated that the course added little to their knowledge,
while the rest agreed that the course markedly added to their knowledge.. Each
student managed case solving individually and the discussion of cases by all
attendees resembling grand rounds was evaluated as a better and non-boring
way to teach and learn. Conclusion: In the modern medical practice era of
evidence based medicine, students may learn from many sources including the
best scientific literature, and books, both in hard paper copy and electronic forms.
Despite the use of all forms of theoretical information students seldom receive
enough training in the required skills of patient management with rational phar-
macotherapy. Therefore the method described for teaching clinical pharmacology,
including therapeutic drug monitoring, before graduation may help young physi-
cians provide better care. Our pilot experience may help to model future pregrad-
uate clinical pharmacology curriculum in medical schools. Acknowledgments:
Appreciation and thanks to IATDMCT member Dr. Dave Berry of Medical Tox-
icology Unit, St Thomas’ Hospital, London, UK, who freely gave his time and
lectured for the course, especially on TDM. The course was supported by the grant
FRVS No.1015 – 1045/2011.
Keywords: clinical toxicology, drugs in special population, pregraduate clinical
pharmacology teaching, TDM

P069 External quality control in 2010: state of art
Cachapuz IC1, Alves VM2

1Clinical Pathology Service, Matosinhos Local Health Care Unit, Matosinhos,
Portugal; 2Clinical Pathology Service, Matosinhos Local Health Care Unit,
Matosinhos, Portugal

Aims: Retrospective study, 12 months of the year 2010. Study consisted of an
evaluation of the performance, in terms of external quality control, of 3 drug
analytes (Digoxin, Carmamazepine and vancomycin). Results were analyzed in
terms of bias and BIS (Bias Index Score). Most accurate and precise analyte was
Digoxin. External quality evaluation program is a crucial tool for the evaluation of
the laboratory performance and to increase its quality thorough the implementa-
tion of daily practices that are based in strictness. Methods: Retrospective study,
12 months of the year 2010. Study consisted of an evaluation of the performance,
in terms of external quality control, of 3 drug analytes (Digoxin, Carmamazepine
and vancomycin). The samples used in external quality evaluation program were:
blind, lyophilized or liquid, with different concentrations, monthly sent and pro-
cessed precisely as samples from patients in auto-analyzers of clinical pathology
service of the Matosinhos local healthcare center. Results: Results were analyzed
in terms of bias and BIS (Bias Index Score) for each individual sample. To
evaluate the accumulated performance by the end of 12 months it was performed
an analysis of the MBIS (Mean Bias Index Score), SDBIS (Standard deviation of
BIS) and MVIS (Mean Variance Index Score) values. Bias represents the percent
deviation comparing to the result obtained by the laboratory in relation to target-
value. MBIS and SDBIS are considered accuracy and precision indicators, respec-
tively. MVIS represents an average of absolute values of BIS in the 12 months
under study, as this is considered an indicator of general performance. Digoxin: 48
samples per year (spy), 45 results were accepted for statistical analysis (rwafsa);
MVIS of the Service = 50.8; MVIS of all participant laboratories = 77.0; MBIS =
– 8.8; SDBIS = 66.3. Carbamazepine: 48 spy, 43 rwafsa; MVIS of the Service =
95.9; MVIS of all participant laboratories = 69.0; MBIS = 74.1; SDBIS = 107.4.
Vancomycin: 12 spy, 11 rwafsa; MVIS of the Service = 119.0; MVIS of all parti-
cipant laboratories = 141; MBIS =– 111.1; SDBIS = 86.7. Conclusion: During
2010, most accurate and precise analyte was Digoxin; less accurate was Vanco-
mycin and the less precise was Carbamazepine. External quality evaluation pro-
gram is a crucial tool3 for the evaluation of the laboratory performance and to
increase its quality thorough the implementation of daily practices that are based
in strictness.
Keywords: external quality control

P070 Laboratory selection process: identifying needs and
asking appropriate questions upfront
Schulz H1

1INTERLAB central lab services - worldwide GmbH, Munich, Germany

Aims: Biomarkers, genomics and other specialized parameters are used to select
appropriate patients and to accurately monitor a clinical drugs efficacy and its
dosing schedule. Ethnic factors and aspects to be taken into account during sample
collection and transportation will be presented. In order to deliver reliable results a

laboratory must receive samples in stable conditions. But which are the key
criteria to be taken into account when selecting the appropriate clinical laboratory?
Methods: Scientific background information will be presented showing clinical
trial designs that can improve by centralized laboratories being involved. A check-
list will be described to ease the selection process based on study specifications.
Results: Specific analytical solutions are presented for multicenter studies with
geographically spread investigational sites, for specific projects requiring key
analytical expertise e.g. for PK testing, biomarker identification, microbiology.
Conclusion: A central laboratory can be of special assistance for clinical trials for
which the analytical component is key to the study outcome.
Keywords: biomarkers, central laboratory, lab selection, lab testing, method set-
up, method validation, multinational trials

P071 From small molecules to proteins: the same risks of
misinterpretation of LC-MS/MS results
Sauvage FL1, Gagez AL1, Marquet P1, Gastinel LN2

1CHU Limoges, Department of Pharmacology, Limoges, France; 2National
Institute of Health and Medical Research (Inserm), Limoges, France

Aims: The number of papers in the field of proteomics is steadily increasing,
particularly those concerning the discovery and validation of disease biomarkers.
Based on our previous experience regarding the risks of misinterpretation of LC-
MS/MS results, we investigated if similar guidelines could be proposed in clinical
proteomics and biomarker discovery. Methods: After solid-phase extraction of
urine samples from healthy volunteers and kidney transplant recipients, native
peptides were detected using nano-LC-MALDI-TOF/TOF mass spectrometry.
Tentative identification of these peptides was performed using a combination of
classical proteomics search engines. Micro-LC-SRM methods were afterwards
developed on a 4000QTrap instrument in order to identify the potential biomarkers
of graft lesions, using information-dependent acquisition and signal enrichment in
the linear-ion trap (called “EPI-MS/MS”), based on our experience in the identi-
fication of small molecules. Results: Most of the peptides identified using MAL-
DI-TOF/TOF apparently belonged to quite a few different proteins. Particularly,
some peptides could be ascribed to several different collagen isoforms: for exam-
ple, the TOF/TOF spectrum of one of the most abundant peptides, with an m/z
value of 1524.7 and similar retention time, could be derived from 4 different
proteins. Using EPI-MS/MS spectra and careful manual inspection, correlations
between fragmentation patterns of some peptides could be inferred taking account
of possible repetitive amino acid sequence and oxidized prolines. This strategy
leads to a single, most probable parent protein among all those possible for these
peptides, consistent with the parsimony principle. Using sequence information
from UniprotKB database, we extend for these peptides the amino acid sequence
to search and confirmed using the triple-quadrupole instrument in the SRM mode
lower abundant peptides derived from the same parent proteins in the same urine
samples. Conclusion: In urine discovery biomarkers studies, careful manual ana-
lysis of either the TOF/TOF or the EPI-MS/MS spectra is required in order to
confirm uniqueness of peptides used as potential biomarkers. Moreover, in such
study, the protein is generally defined from very few distinct natural peptides.
Finally, sensitive SRM methods can be used to confirm the presence in the
samples of other peptides derived from these proteins, providing an additional
indication.
Keywords: LC-MS/MS, MALDI-TOF/TOF, biomarkers, collagen, peptides

P072 A new rating scale to evaluate the potential benefit of
therapeutic drug monitoring
Bruenen S1, Vincent PD2, Baumann P3, Hiemke C1, Havemann-Reinecke U4

1Department of Psychiatry and Psychotherapy of the University Medical Centre
Mainz, Mainz, Germany; 2Department of Pharmacy, Louis-H. Lafontaine Hospital,
and Faculty of Pharmacy, Montreal University, Montreal, Canada; 3D�partement
de Psychiatrie, Centre Hospitalier Universitaire Vaudois et Universit� de
Lausanne, H�pital de Cery, Prilly-Lausanne, Switzerland; 4Department of
Psychiatry and Psychotherapy, University of Goettingen, Germany

Aims: Therapeutic Drug Monitoring (TDM) is an established tool to optimize the
pharmacotherapy with immunosupressants, antibiotics, antiretroviral agents, antic-
onvulsants and psychotropic drugs. The TDM expert group of the Association of
Neuropsychopharmacolgy and Pharmacopsychiatry recommended clinical guide-
lines for TDM of psychotropic drugs in 2004 and in 2011. They allocate 4 levels
of recommendation based on studies reporting plasma concentrations and clinical
outcomes. To evaluate the additional benefit for drugs without direct evidence for
TDM and to verify the recommendation levels of the expert group the authors
built a new rating scale. Methods: This rating scale included 28 items and was
divided in 5 categories: Efficacy, toxicity, pharmacokinetics, patient characteris-
tics and cost effectiveness. A literature search was performed for 10 antidepres-
sants, 10 antipsychotics, 8 drugs used in the treatment of substance related dis-
orders and lithium, thereafter, a comparison with the assessment of the TDM
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expert group was carried out. Results: The antidepressants as well as the anti-
psychotics showed a high and significant correlation with the recommendations in
the consensus guidelines. However, meanderings could be detected for the drugs
used in the therapy of substance related disorders, for which TDM is mostly not
established yet. The result of the antidepressants and antipsychotics permits a
classification of the reachable points; upper 13 – TDM strongly recommended
10 to 13 – TDM recommended, 8 to 10 – TDM useful and below 8 – TDM
potentially useful. Conclusion: These results suggest this rating scale is sensitive
to detect the appropriateness of TDM for drug treatment. For those drugs TDM is
not established a more objective estimation is possible, thus the scoring helps to
focus on the most likely drugs to require TDM.
Keywords: therapeutic drug monitoring, affective disorder, rating scale, schizo-
phrenia, substance related disorder

P073 Pharmacokinetic profiles of Ibuprofen in cystic fibrosis
paediatric patients
Halacova M1, Klapkova E2, Ticha J3, Prusa R2

1Department of Clinical Pharmacy, Hospital Na Homolce, Prague, Czech
Republic; 2Department of Clinical Biochemistry and Pathobiochemistry, Division
of Clinical Pharmacology, Faculty Hospital Motol, 2nd Faculty of Medicine,
Charles University, Prague, Czech Republic; 3Department of Clinical
Biochemistry and Immunology, Hospital Na Homolce, Prague, Czech Republic

Aims: Ibuprofen at concentrations between 50 and 100mg/L may reduce neutro-
phil migration into the lung. In contrast, lower ibuprofen concentrations result in
an increase in inflammatory mediators. High doses of ibuprofen (20 – 30mg/kg)
administered consistently for 4 years, may control pulmonary function deteriora-
tion in patients with CF (cystic fibrosis). The aim of study was to describe the
pharmacokinetic profiles of high dose ibuprofen in CF patients, describe interpa-
tient variability, and assess the ability of usual ibuprofen dosing to achieve re-
commended plasma concentrations. Methods: 10 patients with CF (6 females, 4
males aged 1 – 15 years), weight 5,8 – 10,3 kg, receiving 20mg/kg of ibuprofen.
Blood samples were obtained at 0, 30, 60,120,180 and 240 minutes after tablet
ingestion. Ibuprofen concentration/time data were used to calculate individual
pharmacokinetic parameters. Plasma ibuprofen concentrations were determined
by a validated HPLC assay with UV detection. Results: 40% of patients did not
attain the target concentrations (50 – 100mg/L). None of the patients had concen-
trations >100mg/L. Tmax ranged from 1 – 3 h (1.9 € 0.74 h), and mean+-SD Cmax
was 59.02 € 17.22mg/L. The mean+-SD AUC0-? was 248.6 € 209.5mg*h/L, T1/
2 1.92 € 1.23 h, Kel 0.43 € 0.14 h– 1. The observed pharmacokinetic parameters
i.e., AUC0-? (CV= 84.30%), T1/2 (CV= 64.00%), Kel (CV= 32.73%), Cmax
(CV= 29.18%), Tmax (CV= 38.83%) demonstrated large inter-individual varia-
bility. Conclusion: Our results suggest that doses greater than 20mg/kg may be
needed in CF patients. However, additional studies with larger sample size are
required to reach a definitive conclusion. Nevertheless, individualized dosing
regimens based on therapeutic drug monitoring may be essential to maintain target
plasma levels.
Keywords: cystic fibrosis, ibuprofen, pharmacokinetics profile

P074 Quantification of hydroxychloroquine in whole blood
samples by LC-MS/MS
Chusney GD1, Lightstone L1, Cairns T1, Lee J1
1Imperial College Renal & Transplant Centre, London, UK

Aims: Hydroxychloroquine (Plaquinil) an antimalarial drug that is also widely
used in the treatment of rheumatoid arthritis and systemic lupus erythromatosus.
Low blood concentrations of hydroxychlorquine in lupus patients are an indicator
of poor compliance which is associated with increased flare rate and poorer out-
comes. Current methodology is based on reverse phase chromatography and uti-
lises the native fluorescence of this compound at alkaline pH (SE Tett et al, J
Chrom. 1985; 34: 241). Our aim was to develop and validate an LC-MS/MS
method for the routine measurement of hydroxychloroquine in whole blood.
Methods: The LC-MS/MS system used was a Waters Acquity LC with sample
manager coupled to a Waters TQD mass spectrophotometer. The technique used a
sample volume of 25mL whole blood with a simple protein crash pre-treatment
using chloroquine as the internal standard. Five microlitres of diluted supernatant
was injected onto a Waters XBridge RP18 2.1 x 50mm, 2.5mm column at a flow
rate of 0.4mL/min. The compounds were detected in the column effluent by
monitoring the specific m/z transitions of the protonated ions of hydroxychloro-
quine (336.1> 247.1) and chloroquine (320.1 > 247.1) in electrospray positive ion
mode. Throughput was 15 samples per hour. Assays’ were calibrated with in-
house whole blood calibrators (range 0 – 5.00mg/L) and internal quality control
was achieved using in-house whole blood quality control material at 3 concentra-
tions. Matrix effects were determined qualitatively by post column infusion and
quantitatively by post extraction addition methods. Results: The LC-MS/MS
assay was linear up to a concentration of at least 5.00mg/L using a 1/x weighted

linear regression curve fit. The LOQ was 25mg/L The total assay variability for
hydroxychloroquine was 2.1% @ 0.26mg/L, 3.3% @ 1.03mg/L and 2.1% @
2.36mg/L. Matrix effect, process efficiency and absolute recovery were
(mean € SD, n = 5) – 10.6 € 6.5%, 62.6 € 7.3% and 70.0 € 5.3% @ 0.5mg/L and
– 10.3%€ 6.5%, 71.7 € 8.5% and 73.7 € 3.6% @ 1.0mg/L. Conclusion: The LC-
MS/MS method described is simple and precise, requires small sample volumes
with a comparatively high sample throughput and therefore effective for routine
therapeutic monitoring of hydroxychloroquine. To our knowledge it is the first
LC-MS/MS method described for measuring this drug in a clinical environment.
Keywords: hydroxychloroquine, mass-spectrometry

P075 Clopidogrel and acetylsalycilic acid therapy monitoring by
liquid chromatography tandem mass spectrometry
Luchessi AD1, Concheiro M2, Quintela O3, Hirata RDC1, Bri�n M4,
Carracedo 	4, I�iguez A5, L�pez-Rivadulla M2, Hirata MH1

1Universidade de Sao Paulo, Faculdade de Ciencias Farmaceuticas, Sao Paulo,
Brasil; 2Instituto de Ciencias Forenses, Universidad de Santiago de Compostela,
Santiago de Compostela, Spain; 3Instituto Nacional de Toxicolog�a, Madrid,
Spain; 4Universidad de Santiago de Compostela, Grupo de Medicina Xen�mica,
Santiago de Compostela, Spain; 5Hospital Meixoeiro, Vigo, Spain

Aims: Clopidogrel and acetyl salicylic acid (ASA) are antiplatelet drugs, which
are often employed in combination for the prevention of thrombosis. Although
analytical methods were developed for clopidogrel or ASA determination, none
allows the simultaneous clopidogrel and ASA therapy monitoring. We developed
and fully validated an analytical method for the simultaneous determination of
clopidogrel, major clopidogrel metabolite (CLM) and salicylic acid (SA) in plas-
ma by liquid chromatography tandem mass spectrometry (LC-MSMS), fulfilling
Food and Drug Administration and European Union Commission confirmation
criteria. Methods: Plasma preparation was performed by protein precipitation with
cold acetonitrile (0.25mL plasma+1mL cold acetonitrile), in the presence of inter-
nal standard solution (diacepam-d5 and 6-methoxySA). Chromatographic separa-
tion was performed in an Atlantis T3 3mm 100 x 2.1mm column, mobile phase
0.1% formic acid in water and 0.1% formic acid in acetonitrile, and in gradient
mode. Analytes were detected using a Quattro MicroTM triple quadrupole mass
spectrometer (ESI €), in MRM mode, monitoring 2 transitions per compound.
These transitions were: 308.2> 152.2 and 308.2> 198.3 for CLM, 137.0> 64.8
and 137.0> 93.0 for SA, and 322.2> 184.2 and 322.2> 212.3 for clopidogrel. Re-
sults: The method was fully validated including linearity (2 – 500ng/mL for clopi-
drogel, 2 – 2000ng/mL for CLM, 20 – 2000ng/mL for SA); LOD and LOQ (0.5 and
2ng/mL for clopidogrel and CLM, and 10 and 20ng/mL for SA); extraction
efficiency (44.8 – 61.2%, n = 5); process efficiency (30 – 63.6%, n = 5); impreci-
sion (< 11.9%, n = 20) and analytical recovery (91.8 – 113.2%, n = 20). No matrix
effect was detected for CLM and SA, and ion suppression for clopidogrel (–
44.2%; CV < 9.4%, n = 10). Clopidogrel and CLM were stable for all tested
conditions (22ºC 24 h, 4ºC 72 h, 3 freeze-thaw cycles); however, SA losses were
observed at every storage condition (%loss ranged from – 42.4% to – 19.5%). The
method was applied to the analysis of plasma samples from 26 patients under
clopidogrel (75mg/day) and ASA (100mg/day) chronic dual therapy. Clopidogrel
plasma concentrations ranged form 0 – 7.9ng/mL, CLM 48.0 – 2,004.3ng/mL and
SA 22.3 – 2,831.6ng/mL. Conclusion: A simple and fully validated LC-MSMS
method was developed for simultaneous determination of clopidogrel, CLM and
SA in plasma. This method can be used to improve clinical assistance, monitoring
patients with this dual therapy.
Keywords: clopidogrel, LC-MSMS, acetylsalycilic acid, monitoring, plasma

P076 Simultaneous quantification of six different gestagens in
plasma by online SPE-LC-MS/MS
Moser C1, Zoderer D1, Luef G2, Rauchenzauner M3, Wildt L4, Griesmacher A1,
Seger C1

1Institute of Medical and Chemical Laboratory Diagnostics (ZIMCL), University
Hospital Innsbruck, Innsbruck, Austria; 2Clinic for Neurology, University of
Innsbruck, Innsbruck, Austria; 3Neuropediatric Department, Schoen Klinik
Vogtareuth, Vogtareuth, Germany; 4Clinic for Endocrinology and Reproduction,
University Clinic of Gynaecology, Innsbruck, Austria

Aims: Co-administration of oral contraceptives (OCs) and antiepileptic drugs
(AEDs) is a common clinical situation which needs specific considerations due
to drug interactions. Several studies have demonstrated that lamotrigine plasma
levels are significantly decreased during co-medication with combined OCs, and
furthermore this interaction is associated with increased seizure frequency in most
of the cases. Additionally an increase in contraceptive failure and unintended
pregnancy could be observed during co-medication. Hence, the monitoring of
gestagen plasma levels in patients with AED co-medication is of interest. Meth-
ods: A rapid and reliable analytical method for the simultaneous determination of
gestodene, dienogest, drospirenone, etonogestrel, cyproteronacetate and levonor-
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gestrel in human plasma relying on the ZIMCL online-SPE-LC-MS/MS metho-
dology was established and validated. Deuterated internal standards (IDMS meth-
odology) were used for analyte quantification. Results: The gradient elution assay
was linear over concentration ranges of 5 – 500 ng/ml for drospirenone and 2 – 500
ng/ml for all other analytes. Inter- and intra-assay precision and accuracy were
determined from quality control samples at three concentration levels (n = 36).
Interassay reproducibility was better than 10% (CV), accuracy ranged from –
8.9 to +8.2% (n = 36). Total extraction efficiency, tested at 3 concentrations,
ranged from 92.5 to 106.4%. Matrix interferences were excluded by syringe pump
experiments. As a proof of concept, a set of 163 patients (361 samples) under
AED co-medication was screened for gestagen plasma levels. Conclusion: The
online SPE-LC-MS/MS method allows accurate and precise quantification of the 6
most common gestagens in plasma within a total run time of 9 minutes. Due to the
simple extraction procedure and the short analysis time, the presented method is a
useful tool in future bioavailability and pharmacokinetics studies.
Keywords: LC-MS/MS, antiepileptic drugs, gestagens

P077 Simultaneous determination of antidementia drugs by
HPLC-MS: validation data of the method and plasma level
determinations in 300 patients
Noetzli M1, Choong E1, Ansermot N1, Eap CB2

1D�partement de Psychiatrie, Centre Hospitalier Universitaire Vaudois et
Universit� de Lausanne, H�pital de Cery, Prilly-Lausanne, Switzerland; 2Centre
for Psychiatric Neurosciences, Department of Psychiatry, CHUV, University of
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Aims: A rapid and simple HPLC-MS method was developed for the simultaneous
determination of antidementia drugs, including donepezil, galantamine, rivastig-
mine and its major metabolite NAP 226 – 90, and memantine, for Therapeutic
Drug Monitoring (TDM). In the elderly population treated with antidementia
drugs, the presence of several comorbidities, drug interactions resulting from
polypharmacy, and variations in drug metabolism and elimination, are possible
factors leading to the observed high interindividual variability in plasma levels.
Although evidence for the benefit of TDM for antidementia drugs still remains to
be demonstrated, an individually adapted dosage through TDM might contribute
to minimize the risk of adverse reactions and to increase the probability of effi-
cient therapeutic response. Methods: A solid-phase extraction procedure with a
mixed-mode cation exchange sorbent was used to isolate the drugs from 0.5 mL of
plasma. The compounds were analyzed on a reverse-phase column with a gradient
elution consisting of an ammonium acetate buffer at pH 9.3 and acetonitrile and
detected by mass spectrometry in the single ion monitoring mode. Isotope-labeled
internal standards were used for quantification where possible. The validated
method was used to measure the plasma levels of antidementia drugs in 300
patients treated with these drugs. Results: The method was validated according
to international standards of validation, including the assessment of the trueness
(–8 – 11%), the imprecision (repeatability: 1 – 5%, intermediate imprecision:
2 – 9%), selectivity and matrix effects variability (less than 6%). Furthermore,
short and long-term stability of the analytes in plasma was ascertained. The
method proved to be robust in the calibrated ranges of 1 – 300 ng/mL for rivas-
tigmine and memantine and 2 – 300mg/mL for donepezil, galantamine and NAP
226 – 90. We recently published a full description of the method (1). We found a
high interindividual variability in plasma levels of these drugs in a study popula-
tion of 300 patients. The plasma level measurements, with some preliminary
clinical and pharmacogenetic results, will be presented. Conclusion: A simple
LC-MS method was developed for plasma level determination of antidementia
drugs which was successfully used in a clinical study with 300 patients.
Keywords: LC-MS, antidementia drugs, donepezil, galantamine, memantine, riv-
astigmine

P078 Comparability and imprecision of eight frequently used
commercially available immunoassays for therapeutic drug
monitoring
Shipkova M1, Petrova DT2, Rosler AE3, Orth M3, Engelmayer J2, Wieland E1,
Brandhorst G2, Oellerich M2

1Klinikum-Stuttgart, Zentralinstitut fuer Klinische Chemie und
Laboratoriumsmedizin, Stuttgart, Germany; 2Department of Clinical Chemistry,
University Medical Center Goettingen, Goettingen, Germany; 3Marienhospital
Stuttgart, Stuttgart, Germany

Aims: Goal of this study was to evaluate assay comparability and imprecision of
eight immunoassays for therapeutic drug monitoring using six different analyzers
from three manufacturers. Methods: The following drugs were measured using
left-over routine samples: Carbamazepine (Carb), digoxin (Dig), phenobarbital
(Pheno), phenytoin (Pheny), theophylline (Theo), tobramycin (Tob), vancomycin
(Vanc), valproic acid (VPA). Analytical systems were cobas c 501 and COBAS
INTEGRA� 800 (Roche Diagnostics GmbH), AxSYM� and ARCHITECT� (Ab-

bott Laboratories), Dimension Xpand� and Dimension Vista� (Siemens Health-
care Diagnostics Inc). Results: Methods were compared by Passing/Bablok re-
gression analysis against cobas c 501 analyzer as an arbitrary standard. The
majority of results had slopes of 1.0 € 0.15, intercepts £1/10 of low-end therapeu-
tic range (except for Tobr and Vanc: acceptance criterium £1/10 median of trough
range), and r‡0.97. The observed exceptions were as follows: – slope: Vanc slope
cobas c 501 to ARCHITECT�/AxSYM� 0.81/0.83;- increased intercepts: Dig
intercept cobas c 501 to Dimension Xpand�/Dimension Vista� 0.14/0.18; Pheno-
barb intercept cobas c 501 to AxSYM� 1.09; Tob intercept cobas c 501 to
ARCHITECT�/AxSYM� 0.16/0.30; – decreased r: Carb cobas c 501 to Dimension
Vista� 0.967; Dig cobas c 501 to Dimension Vista� 0.950. The following CVs
were obtained using 2 replicates in 20 runs on 10 days and the respective test-
specific low-level control: Carb 3.0 – 6.8%, Dig 6.8 – 9.7%, Pheno 3.0 – 7.7%,
Pheny 2.9 – 9.1%, Theo 3.0 – 7.5%, Tob 5.9 – 10.3%, Vanc 4.0 – 7.7%, VPA
3.9 – 5.4%. Conclusion: With the exception of digoxin, tobramycin, and vanco-
mycin, good overall method comparability could be demonstrated indicating an
improved assay harmonization for therapeutic drug monitoring.
Keywords: carbamazepine, digoxin, immunoassays, phenobarbital, phenytoin,
theophylline, tobramycin, valproic acid, vancomycin

P079 Effective strategies for phospholipid removal using
supported liquid extraction (SLE) with LC-MS/MS analysis
Williams L1, Jones R1, Lodder H1, Jordan S1, Jones GJ1
1Biotage, Cardiff, UK

Aims: This poster compares phospholipid removal from biological fluids using a
wide variety of solvent combinations, pH control and polar extraction solvents on
supported liquid extraction plates. Methods: Phospholipid removal was evaluated
using 100 mL human plasma pre-treated with: 2% HCl, 1% formic acid (aq),
0.1% formic acid (aq), 100mM NH4OAc, water and 0.5M ammonium hydroxide
to cover the pH range from 1.5 – 10.5. The use of ion pair reagents was also
investigated. Extraction was performed using various water immiscible extraction
solvents either alone or in combination (1 mL): 98: 2 hexane/3-methylbutanol,
heptane, MTBE, DCM, 98: 2, 95: 5, 90: 10 (v/v) DCM/IPA, butanol, chlorobutane
and EtOAc. Extracts were evaporated to dryness and reconstituted in mobile
phase. Samples were analyzed using a Waters 2795 liquid handling system
coupled to a Quattro Ultima Pt triple quadrupole mass spectrometer. MRM transi-
tions monitoring the phospholipid product ion at 184 Da were acquired using
electrospray ionization. Results: Phospholipid ions were separated into lyso-phos-
pholipids (494 – 524 Da) and larger molecular weight phospholipids (> 701 – 811
Da) for comparison. Protein precipitated plasma samples were used as a bench-
mark to evaluate the degree of phospholipid removal under the various extraction
conditions. Extraction solvents were selected to give varying solvent characteris-
tics. 98: 2 hexane/3-methylbutanol, heptane, MTBE and DCM generally resulted
in low levels of larger molecular weight phospholipids and lyso PLs in the final
extracts at all pH conditions. More polar extraction solvents such as EtOAc
exhibited low levels of lyso PLs but contained the larger molecular weight PLs
in the extract. Increasing percentages of IPA in DCM resulted in increased phos-
pholipid content in the extracts. Conclusion: Where the use of increasingly polar
extraction solvents was required, reductions in load and extraction volumes re-
sulted in decreased PL content in the final extracts. The use of organic solvents in
the load step to help disrupt protein binding is possible, however, careful selection
of extract solvent was required. For example, using IPA at up to 25% with pre-
treated plasma resulted in low levels of PL in the extract. Substituting IPA with
ACN resulted in higher PL levels, which nevertheless was substantially lower than
the corresponding protein crash data.
Keywords: phospholipid, SLE, sample preparation

P080 Effective strategies for phospholipid removal using
supported liquid extraction (SLE) with LC-MS/MS analysis
Williams L1, Jones R1, Lodder H1, Jordan S1, Jones GJ1
1Biotage, Cardiff, UK

Aims: This poster evaluates the use of polymer-based solid phase extraction (SPE)
sorbents, incorporating hydrophobic and various mixed-mode retention mechan-
isms to address the problems associated with phospholipid removal. Methods:
Solid phase extraction was performed on blank human plasma using: polymer-
based hydrophobic SPE; strong and weak mixed-mode cation and anion exchange
SPE (EVOLUTE ABN, CX, WCX, AX and WAX). The degree of phospholipid
removal was evaluated by extracting 100 mL human plasma using various generic
protocols. Extracts were evaporated to dryness and reconstituted in mobile phase
for LC-MS/MS analysis. Phospholipid ions were separated into lyso-phospholipids
(494 – 524 Da) and larger molecular weight phospholipids (> 701 – 811 Da) for
comparison. Samples were analyzed using a Waters 2795 liquid handling system
coupled to a Quattro Ultima Pt triple quadrupole mass spectrometer. MRM transi-
tions monitoring the phospholipid product ion at 184 Da were acquired using
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electrospray ionization. Results: A variety of generic protocols were tested at
appropriate pH conditions for the relevant sorbent chemistry. Depending on drug
functionality, specific changes to generic methodology were required to obtain
optimum recoveries. Preliminary data for the generic methodology using a hydro-
phobic interaction mechanism demonstrated removal of larger molecular weight
phospholipids but retention of lyso phospholipids, resulting in substantial amounts
in the final extract. Investigation into wash solvent composition revealed that
increasing methanol content up to 40% did not decrease the phospholipid content
in the final extract whereas the use of acetonitrile at 40% resulted in 90% deple-
tion of phospholipids. Additionally, increasing water content to 40% in the MeOH
elution solvent demonstrated lower levels of phospholipids in the final extracts
compared with using pure organic solvents. Conclusion: For the various mixed-
mode anion and cation exchange sorbents most generic methodologies show good
removal of both the larger molecular weight phospholipids and lyso phospholi-
pids, the latter showing substantial levels in the MeOH interference wash steps.
These results support the principle of using a dual retention mechanism to allow
for more rigorous wash protocols and ultimately cleaner extracts when phospho-
lipid contamination is a problem in LC-MS/MS anlaysis.
Keywords: phospholipids, SPE, solid phase extraction, polymer, resin

P081 Simplified, faster sample preparation and reduced error
rate by a new sample rack system
Steinhammer S1, Schmid RW2

1Dept. Laboratory Medicine, Sect. of TDM and Clin. Toxicology, Vienna, Austria;
2Dept. of Laboratory Medicine, Medical University of Vienna, Vienna, Austria

Aims: Sample preparation during analytical procedures not only add to higher
work load but are also prone to mistakes and sample mix-up during the handling
steps The newly available immunological ABBOTT immunesuppressant assays on
the ABBOTT ARCHITECT platform, besides of a number of definite advantages,
require on the other hand multiple manual sample pre-treatment steps. Thus we
have developed a novel sample preparation logic by use of a newly designed
sample rack system. Methods: A new, simplified sample rack system has been
designed. It displays a three row design which links the primary whole blood
(patient) samples logically to the secondary precipitation and the tertiary tubes
(for the ARCHITECT Analyzer). The secondary tube sub-racks are detachable
from the rack compound and are in such a format, that they can be vortexed
directly and loaded into a lab-centrifuge for sedimentation together at once with-
out the need to handle the sample tubes individually. Additionally, for the siroli-
mus assays, secondary tube racks can be directly incubated during the heating
step. Results: The new rack system proved, that, even when a larger number of
patient samples have to be extracted concomitantly, sample exchange by mistake
is totally avoided, and that samples can be vortexed, incubated and centrifuged in
large batches (up to 40) without the need to touch secondary sample tubes during
all processes: All these steps may be performed without the need to label these
secondary precipitation tubes, nor the ARCHITECT analyzer tertiary sample
tubes. 40 patient samples can be handled in parallel in much shorter time com-
pared to the officially required extraction procedure. The newly designed rack
system has been evaluated for the ARCHITECT tacrolimus and sirolimus assays
comparing them to the officially proposed manual protocol. No differences were
detected, except for a (non-significant) trend to even more reproducible results
with the new rack system. Conclusion: Based on a work-flow analysis of all
individual sample prep steps, a rack system was designed, which logically links
all tubes used in the whole the extraction process (LSI-System: ‘Locked Sample
Identity’). Integrating this rack system into a manual sample preparation process,
all necessary pipetting and transfer steps will be speeded up by reducing the
manual handling of individual sample tubes to a minimum. Involuntary sample
exchange is minimized, additionally adding to it an additional improvement of the
assay precision.
Keywords: sample preparation, extraction, immunesuppressants

P082 Evaluation of the new digoxin assay on the Abbott
architect analyser and its correlation with the AxSYM Digoxin II assay
Outeda-Macias M1, Salvador-Garrido P1, Espa�a Vali�o L1,
Garcia Queiruga M1, Pedreira Vazquez I1
1Pharmacy Department. A Coru�a University Hospital (CHUAC), La Coru�a,
Spain

Aims: To evaluate the new automated digoxin assay (chemiluminescent micro-
particle immunoassay) on the ARCHITECT analyser and compare the results with
those obtained with the method used at our centre (microparticle enzyme immu-
noassay on AxSYM Digoxin II). Methods: The study was performed following
the CLSI protocol (EP5-A2). Precision was evaluated over a 20-day period using
three controls (low, medium and high) and three plasma panels. Each sample was
tested using two reagent lots and two runs per day. Sensitivity was determined
using a panel of 5 samples with digoxin levels ranging from 0.07 to 0.94 ng/mL

and was tested on 2 days in replicates of 10. For dilution linearity, five plasma
pools were serially diluted with calibrator A. Linearity was evaluated by calculat-
ing the difference between observed and expected results. Calibration curve sta-
bility on days 1, 7, 14, 21, 28 and 35 during the study of the calibrators A-F and
controls (low, medium and high) was tested in duplicate as were patient samples.
Correlation and concordance studies comparing the ARCHITECT and AxSYM
assays were conducted using 50 fresh plasma samples and all data were analysed
using the Passing and Bablok regression and the Bland-Altman test, respectively.
Results: The coefficient of variation (CV) for precision was 2.2% for low (mean:
0.78 ng/mL), 1.6% for medium (mean: 1.77 ng/mL) and 1.4% for the high control
(mean: 2.7 ng/mL). The respective total CV for patient pool was 2.5% (mean: 0.6
ng/mL), 1.8% (mean: 1.7 ng/mL) and 1.9% (mean: 2.9 ng/mL), respectively.
Functional sensitivity was found to be less than 0.17 ng/mL. Dilution linearity
was good in the range studied (4 – 0.3 ng/mL, r = 0.99). The calibration curve was
stable during the 5-week study and no other calibration was required. The correla-
tion results between the ARCHITECT and AxSYM assays using the linear regres-
sion Passing-Bablok were slope 1.02, intercept – 0.19 and coefficient of correla-
tion 0.95 and applying the Bland-Altman test showed no concordance between
these two measurements (p < 0.05, CI95%: – 0.203, – 0.125, mean difference
being – 0.169 € 0.11). Conclusion: The results demonstrate that the ARCHITECT
Digoxin Assay presents a stable calibration curve and it is a precise, reproducible,
and highly sensitive and specific method for measuring digoxin in plasma. There
was good correlation between both methods, but lower values than those obtained
with the analyser used at our centre (AxSYM) were observed.
Keywords: Architect, AxSYM, digoxin, immunoassay

P083 Therapeutic drug monitoring of digoxin: evaluation of
blood concentration in patients with congestive heart failure in Kuwaiti
hospital
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Aims: Aims: The therapeutic target of serum digoxin concentration (SDC) for the
treatment of congestive heart failure has been changed to become lower and
narrower, and the new range (0.5 – 0.9 ng/ml) is associated with improved mor-
tality. However, based on creatinine clearance (Clcr), several population methods
to calculate the digoxin dosages (Paulson, Williams, Bauer, Hori) were developed
for higher SDCs (high therapeutic target range is 0.8 – 2.0 ng/ml). Recently, a new
method (Konishi) was developed and validated in Japanese population for low
SDCs. Large inter-individual variability is one of the major problems in the
pharmacokinetics of digoxin. Therefore, the aim of this study was to: (a) compare
different methods for predicting SDC; (b) examine the effect of Clcr and spiro-
nolactone on the disposition of digoxin. Methods: 169 inpatients were identified
for whom a measured SDC (MC) was available. Clcr was calculated using Jellife,
Cockcroft, Hull, Mawer, and Salazar equations. Based on Clcr, each method was
used to predict SDC (PC), which was compared with MC. Degree of agreement of
PC with MC was assessed by the mean of difference between the PC and MC
(mean prediction error, ME) and the mean of absolute deviation between the PC
and MC (mean absolute prediction error, MAE). The MC/daily dose (D) ratio was
determined, and the effect of Clcr and spironolactone on MC/D was examined.
Results: The MC/D ratios of the patients with Clcr< 50ml/min were significantly
higher than those of the patients with Clcr> 50ml/min. In contrast, there were no
significant differences in the MC/D ratios between the spironolactone-treated
patients and the non-treated patients even if the patients were classified according
to Clcr values. The ME (measures of bias) and the MAE (measures of precision)
for the methods ranged from – 0.923 to 0.002 and 0.187 to 1.486 ng/ml respec-
tively. Using Jelliffe Clcr, the Konishi method gave the smallest values of ME and
MAE which were 0.002 and 0.228 ng/ml respectively. Conclusion: Konishi meth-
od was the most reliable of those evaluated and could be applied initially in
Kuwaiti hospital. However, a large number of patients PC were well above the
MC, therefore, individualization of digoxin dose based on MC is of great need.
Keywords: serum digoxin concentration, population method, prediction error
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P084 Population pharmacokinetics of digoxin after a loading
dose in elderly patients
M�s-Serrano P1, Nalda-Molina R2, Raso A1, Aparicio M1, Fern�ndez-
Ca�adas J3, Carratal� JM3, Llorens P1, Selva J1
1Clinical Pharmacokinetics Unit, Pharmacy Department, Hospital General
Universitario de Alicante, Alicante, Spain; 2	rea de Farmacia y Tecnolog�a
Farmac�utica, Dept. Ingenier�a, Universidad Miguel Hern�ndez, San Juan de
Alicante, Spain; 3Emergency Department, Hospital General Universitario de
Alicante, Alicante, Spain

Aims: The scheme used to administer the loading dose of digoxin in elderly
patients with atrial fibrillation and differents degrees of renal function has not
been well stablished. The aim of this study is to estimate population pharmacoki-
netic parameters of digoxin after a loading dose of digoxin in an elderly popula-
tion with atrial fibrillation and different degrees of renal dysfunction. Methods:
All patients who were administered a loading dose of digoxin in the emergency
department for control of atrial fibrillation with at least one serum concentration of
digoxin were included. The scheme used was stratified by renal function (calcu-
lated by MDRD (Modification of Diet in Renal Disease): 1) patients with
MDRD> 75ml/min: 0.5mg iv followed by 0.25mg iv at 8 h; 2) MDRD: 45 –
75ml/min: 0.5mg iv followed by 0.25mg iv at 12 h; 3) MDRD: 25 – 45ml/min:
0.25mg iv followed by 0.25mg at 12 h; 4) MDRD < 25ml/min: 0.25mg iv. In all
schemes, serum concentration of digoxin were used to determine, by bayesian
estimation whether it was necessary to give some extra dose of digoxin and to
calculate the maintenance dose. Population pharmacokinetic analysis was per-
formed using an open one-compartment pharmacokinetic model. Results: 85
serum digoxin concentration collected from 42 patients (40: 59 m: w) with a mean
age of 81.6 years (P20-P80: 75.6 – 87.8) and a mean total weight of 70.4 kg (P20-
P80: 60 – 80) (lean body weight: 56.6 kg (P20-P80: 49.6 – 63.1)) were included.
The mean renal function calculated by the MDRD was 40ml/min (P20-P80: 27 –
49) and at baseline the mean heart rate was 133 beats per minute (P20-P80: 121 –
146). Pharmacokinetic parameters of digoxin calculated by bayesian estimation
using one-compartment pharmacokinetic model were: Vd: 7.1 L/kg (P20-P80:
5.1 – 8.8) and Cl: 0.069 L/h/kg (P20-P80: 0.047 – 0.084). Conclusion: It is impor-
tant to dispose of specific population parameters of digoxin because the para-
meters calculated for our population (elderly patients with atrial fibrillation and
different degrees of renal function) differs with respect to the data published in the
literature.
Keywords: atrial fibrillation, digoxin, elderly, loading dose, pharmacokinetics

P085 Pharmacokinetics of ritodorine in single and twin
pregnancies and their neonates
Inotsume N1, Konda A1, Toda T1, Hayakawa T1, Soma M2, Yoshida H2

1Hokkaido Pharmaceutical University School Pharmacy, Otaru, Japan; 2Tenshi
Hospital, Sapporo, Japan

Aims: Ritodrine, a tocolytic beta-agonist, has been used for imminent premature
delivery. There area few reports on the pharmacokinetics of ritodrine in single
pregnancies but little pharmacokinetic data is available for the difference between
single and twin pregnancies and for neonates. The aim of this study is to assess
ritodrine concentrations in maternal and umbilical serum. Methods: Patients with
iminent premature delivery, who received treatment of intravenous ritodrine at the
Department of Obstetrics and Gynecology at Tenshi Hospital, Japan, were en-
rolled. This study was approved by the Tenshi Hospital Ethics Committee. Serum
concentrations of ritodrine in 8 single (37 points) and 12 twin pregnancies (69
points) were repeatedly measured at steady state. Umbilical ritodrine concentra-
tions of twin neonates (n = 14) immeadiately after delivery were compared to those
of corresponding mothers. Ritodrine clearance was determined by dividing the
administered dosage by the serum ritodrine concentration in pregnant patients. The
ratios of umbilical ritodrine concentration against those of corresponding mothers
were assessed as the ritodorine exposure to neonates. Results: The mean doses to
prolong pregnancy were found to be 1.26 vs. 2.20 mg/min/kg in single and twin
pregnancies and mean serum ritodrine concentrations were 44.6 ng/mL for single
and 94.8 ng/mL for twin pregnancies, respectively. A linear pharmacokinetic
profile of ritodrine was demonstrated in the single and twin pregnancy patients.
There was a significant negative correlation between the gestation period and
ritodrine clearance, although there was a low correlation in some patients on an
individual basis. Mean ratio of serum concentrations of ritodrine in umbilical vein
against those of corresponding mothers is calculated to be 0.85. Conclusion:
Almost the double the mean dose in twin pregnancies was required to prolong
pregnancies compared to those in single pregnancies. Serum concentrations of
ritodrine were increased at the end of the pregnancies due to a decrease in total
body clearance in several women. Care of neonates against the effect of ritodrine
will be required because ritodrine was found to be easily cross the placenta.
Additional and detailed studies should be managed in order to determine an
effective and safe tocolytic therapy of ritodrine in pregnancy patients and their
neonates.

Keywords: delivery, neonate, pharmacokinetics, pregnancy, ritodrine, single, to-
colytic, twin

P086 Therapeutic monitoring of carbamazepine concentrations
in breastfeeding mothers, maternal milk and nursed infants
Kacirova I1, Grundmann M1, Brozmanova H1

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic

Aims: Carbamazepine is one of the three major drugs used in the treatment of
pregnant women with epilepsy. However, the data on the carbamazepine and
carbamazepine-epoxide transfer to the milk and the risk of exposure to the
breastfed infants remain sparse and only a limited number of studies have actually
measured the infant blood levels. We followed up carbamazepine and epoxide
transport from the breastfeeding mothers to the maternal milk and their breastfed
infants in a larger size of the study group and analyzed maternal clearance of
carbamazepine and influence of co-medication with enzyme-inductors and val-
proic acid. Methods: Maternal, infant and milk carbamazepine levels were mea-
sured 6 – 10 days after delivery in a cohort of 54 women in 1990 – 2009 (epoxide
in a subgroup of 31 women in 1997 – 2009) by HPLC method. The request forms
for routine therapeutic drug monitoring were used as the data source. Paired milk
and maternal and paired infant and maternal levels were used for estimation of the
milk/maternal and the infant/maternal levels ratio. Maternal levels were used for
the estimation of apparent oral clearance. Results: The carbamazepine levels
varied from 1.4 to 9.0mg/L in the maternal serum (epoxide 0.1 – 5.4mg/L), from
0.0 to 6.7mg/L in the milk (epoxide 0.0 – 3.7mg/L) and between 0.0 and 2.6mg/L
in the infant serum (epoxide 0.0 – 0.6mg/L). The carbamazepine milk/maternal
serum concentration ratio ranged from 0.0 to 1.4 (epoxide 0.0 – 2.75) and the
infant/maternal serum concentration ratio from 0.0 to 0.7 (epoxide 0.0 – 3.0).
Highly significant correlation was found between maternal and milk carbamaze-
pine levels but not between maternal and infant levels. Co-administration of
enzyme-inductors increased significantly maternal clearance of carbamazepine
by about 110% and decreased significantly value of the carbamazepine infant/
maternal ratio. Combination with valproic acid increased significantly the rate of
carbamazepine-epoxide both in maternal serum (by about 190%) and in milk (by
about 130%). Conclusion: Our data showed the interindividual variability of the
infant/maternal serum carbamazepine concentration ratio caused probably by the
different activity of the infant metabolizing enzymes associated with genetic
polymorphism in conjuction with the interindividual variability in the milk/mater-
nal serum concentration ratios. The potential adverse effects of carbamazepine
could be associated with the higher concentrations in breastfed infants.
Keywords: breastfeeding, carbamazepine, epilepsy, milk, therapeutic drug mon-
itoring

P087 Serum levels of carbamazepine and
carbamazepine-epoxide during delivery in mothers and their infants
Grundmann M1, Kacirova I1, Brozmanova H1

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic

Aims: Carbamazepine is one of the three major drugs used in the treatment of
pregnant women with epilepsy. However, the data on the carbamazepine and
carbamazepine-epoxide transplacental transfer remain sparse and only a limited
number of studies have measured the umbilical cord blood levels. We followed up
carbamazepine and carbamazepine-epoxide transport through placenta in a larger
size of the study group and analyzed maternal and umbilical cord levels, its ratio,
maternal clearance of carbamazepine and influence of co-medication with en-
zyme-inductors and valproic acid. Methods: Maternal and umbilical cord serum
levels of carbamazepine were measured during delivery in a cohort of 110 women
in 1990 – 2009 (carbamazepine-epoxide in a subgroup of 79 women in 1997 –
2009) by HPLC method. The request forms for routine therapeutic drug monitor-
ing were used as the data source. Maternal levels were used for the estimation of
apparent oral clearance and paired infant and maternal levels for estimation of the
infant (umibilical cord)/maternal serum concentration ratios. Results: The carba-
mazepine concentrations varied from 0.6 to 11.8mg/L in the maternal serum
(epoxide from 0.0 to 2.5mg/L) and between 0.0 and 10.5mg/L in the umbilical
cords serum (epoxide from 0.0 to 2.2mg/L). The carbamazepine infant/maternal
serum concentration ratio ranged from 0.0 to 2.23 (median 0.80) and carbamaze-
pine-epoxide between 0.0 and 2.0 (mean 0.84). Highly significant correlation was
found between maternal and umbilical cord carbamazepine serum levels. Conco-
mitant administration of enzyme-inductors increased significantly maternal clear-
ance of carbamazepine by about 60% and co-administration of valproic acid by
about 80%. Combination with valproic acid increased significantly the rate of
carbamazepine-epoxide both in maternal (by about 100%) and infant (by about
190%) serum. Conclusion: Our data from the large cohort showed the interindi-
vidual variability of umbilical cord/maternal serum concentration ratio of carba-
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mazepine and carbamazepine-epoxide caused probably by the different activity of
the fetal liver metabolizing enzymes associated with genetic polymorphism. Re-
cently is also suggested the metabolic function of CYP3As in fetal membrane. The
potential teratogenic effect of carbamazepine in combination with valproic acid
could be associated with the higher carbamazepine-epoxide concentration in the
fetus.
Keywords: carbamazepine, epilepsy, pregnancy, therapeutic drug monitoring

P088 Metoprolol and alfa-hydroxymetoprolol concentrations
during lactation –a case report
Grundmann M1, Kacirova I1, Duricova J1, Perinova I1
1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic

Aims: Metoprolol serves as one of the probe drugs of cytochromes because alfa -
hydroxylation seems to be exclusively mediated by P450 2D6. The breast milk
concentration of metoprolol is reported three times as high as in the maternal
plasma but in the suckling newborn was only found very low or unmeasurable
plasma levels in the majority of cases (2, 3). The disposition of metoprolol and one
of its metabolites alfa-hydroxy-metoprolol was studied in venous plasma and
amniotic fluid during labour, in mixed cord plasma and in capillary blood and
urine of the newborn. However data concerning the neonates and milk alfa-hydro-
xymetoprolol levels are lacking. Methods: A woman was treated for hypertension
in pregnancy and during breastfeeding by metoprolol 100mg/day. She was deliv-
ered of a child in 36th gestational week and started to breastfeed. We analyzed
milk and maternal concentrations from 4th day to 6th month after delivery and
infant levels at 4th day and 182nd day of life. Paired milk and maternal concen-
trations were used for the estimation of the milk/maternal plasma ratio of both
metoprolol (M) and alfa-hydroxymetoprolol (OH-M) and paired metoprolol and
alfa-hydroxymetoprolol concentrations for the estimation of the OH-M/M ratio
both in milk and maternal plasma. Metoprolol and alfa-hydroxymetoprolol levels
were analyzed by HPLC method with fluoresence detection before and/or 1 hour
after administration of metoprolol. Results: Maternal levels of metoprolol and
alfa-hydroxymetoprolol increased after delivery at the same dose. The milk/ma-
ternal concentration ratio of metoprolol and especially alfa-hydroxymetoprolol
was above 1.0 in the majority of cases. Infant metoprolol and alfa-hydroxymeto-
prolol levels were under detectable limit at both 4th day and 182nd day of life.
OH-M/M ratio ranged between 4.3 and 7.3 in the mother and from 7.8 to 17.2 in
the milk. Conclusion: Our study demonstrates the first evidence of the levels of
alfa-hydroxymetoprolol in milk and breastfed infant. We showed the cumulation
in milk not only for metoprolol but especially for its metabolite alfa-hydroxyme-
toprolol. We documented a independence of the infant/maternal levels ratio from
the milk/maternal levels ratio. Therefore the measurement of breastfed infant
concentrations of drug is the gold standard.
Keywords: breastfeeding, hypertension, metoprolol, milk

P089 Raltegravir in preterm neonates: preloading prior to birth
and delayed clearance following transplacental transfer from HIV–1
positive women
McKeown DA1, Hegazi A2, Donaghy S2, Doerholt K2, Holt DW1, Hay P1

1St. George’s, University of London, London, UK; 2St George’s Healthcare NHS
Trust, London, UK

Aims: The integrase inhibitor, raltegravir (RAL), has been successfully adminis-
tered to achieve a rapid reduction in maternal viral load (VL), preventing mother
to child transmission of HIV in pregnant women who present late to clinic, or have
drug resistant HIV– 1. McKeown et al reported the transplacental transfer of RAL
and the need for further investigation into the potential for preloading prior to
delivery and on neonatal drug clearance. Methods: 3 further cases are presented.
Blood samples were collected from mother and neonate close to delivery and
> 48 h post-delivery from the neonate. Roche Taqman 2.0 assay was utilised to
monitor the maternal VL until delivery. RAL concentrations were quantified using
liquid chromatography with tandem mass-spectrometric detection. Results: Case
1: spontaneous vaginal delivery at 29 weeks gestation; undetectable maternal VL
at delivery. RAL regimen initiated 22.5 h prior to delivery. The maternal and
neonatal RAL concentrations were 300ng/mL (post-maternal dose (PMD):
10.5 h; post-delivery (PD): 0 h) and 602ng/mL (PMD: 11 h; PD: 0.5 h), respec-
tively. Case 2: emergency CS at 33 weeks + 2 days gestation; undetectable
maternal VL at delivery. RAL regimen initiated at 22 weeks gestation. The ma-
ternal and neonatal RAL concentrations were 2318ng/mL (PMD: 6 h; PD: 0 h) and
3781ng/mL (PMD: 7 h; PD: 1 h), respectively. Neonatal RAL concentration of
312ng/mL was detected 92 h PD. Case 3: emergency CS at 30 weeks + 3 days
gestation; maternal VL of 55copies/mL at delivery. RAL regimen initiated 14 h
prior to delivery. The maternal and neonatal RAL concentrations were 64ng/mL
(PMD: 3 h; PD: 1 h) and 120ng/mL (PMD: 4 h; PD: 2 h), respectively. Neonatal
RAL concentration of 67ng/mL was detected 63 h PD. To date, all infants remain

HIV– 1 negative by DNA PCR, with no reported adverse events. Conclusion:
Effective transplacental transfer of RAL, with higher concentrations detected in
neonates, was observed for all cases. For cases 1 and 3 detectable RAL concen-
trations were achieved in both mother and neonate, despite therapy being initiated
22.5 h and 14 h prior to delivery, respectively. This shows the potential for RAL to
preload the fetus. McKeown et al reported a sub-therapeutic (< 15ng/mL) neonatal
RAL concentration 72 h PD (40weeks + 1day). Higher neonatal RAL concentra-
tions were observed for cases 2 and 3, 92 h and 63 h PD, respectively, which may
reflect immature UGT1A1 mediated excretion by glucuronidation in preterm neo-
nates.
Keywords: HIV, neonates, pregnancy, raltegravir, transplacental transfer

P090 Comparison of omeprazole blood level in granule &
suspension in children by HPLC
Dehghanzadeh G1, Haghighat M2, Imanieh MH2, Mohammadi-Samani S3,
Karami S1, Barhaghtalab NH4

1Food & Drug Control Lab, Faculty of Pharmacy, Shiraz University of Medical
Sciences, Shiraz, Iran; 2Department of Pediateric, Shiraz University of Medical
Sciences, Shiraz, Iran; 3Department of Pharmasutical Sciences, Shiraz University
of Medical Sciences, Shiraz, Iran; 4Mother & Child Hospital, Shiraz University of
Medical Sciences, Shiraz, Iran

Aims: Omeprazole (OMP) is a H+ -K+ ATPase pump inhibitor which is used for
treatment of Acid-peptic disease by inhibition of gastric acid secretion. It is widely
prescribed for treatment Gastrointestinal problems in adults and pediatric in Iran.
Already, just delayed-release enteric coated pellet (granule) available in our coun-
try and children are unable to use this dosage form, also OMP acid labile decom-
posing rapidly at acidic pH and bioavailability of drug is decreased, if the granules
(GRN) are crashed. Due to all of these reasons we interested to provide suspension
(SUS) formulation of OMP and then measure it’s blood concentration through
HPLC. Methods: This randomized clinical trail, double blind, pilot study is
performed in 32 pediatric patient with acid peptic disease who needed OMP.
One group received SUS of OMP (1 cc contained 2mg OMP) and the other group
received GRN of OMP. The recommended dose of drug was 1mg/kg/day in both
groups. After 3 days of starting treatment, one blood sample was obtained before
last dosing (sample number 1) and another sample 2 hours after the last dose
(sample number 2). The concentration of OMP in these two blood samples were
compared to each other and also to each group. Clinical response and side effects
of these dosage forms also were evaluated and compared in both groups. Results:
In this study, 32 Patients (Ps) were evaluated. The mean of blood level of OMP in
first sample was 127.4 ng/ml for GRN group and 180.2 ng/ml for SUS group.
Mean of blood level in second sample was 667.85 ng/ml for GRN group and 863.7
ng/ml for SUS group. The mean of rising of BC between 2 samples was 540.45 for
GRN group and 683.5 for other group. All of 15 Ps (100%) who received SUS,
had gastroesophageal reflux disease and also all of them responded to treatment,
although, 4 Ps (26%) had vomiting after SUS usage. In GRN group, 14 Ps (82%)
had gastroesophageal reflux and 3 Ps (18%) had gastritis. 16 Ps (94%) responded
to treatment and none of them had any complication of drug. Conclusion: The
results shown that effectiveness of both SUS and GRN in rising of BC of OMP,
although, in SUS group rising of blood level was higher. In our cases significant
improvement in symptoms observed after treatment with SUS and GRN similar to
studies by Philips & colleagues in England and Soloki and colleagues in Emam
Hossein Hospital in Tehran. Regarding the results of this study, we concluded that
SUS of OMP is a suitable substitute for GRN in pediatric Ps who need OMP.
Keywords: HPLC, omeprazole

P091 Effect of genetic polymorphisms on therapeutic response
and clinical outcomes in pancreatic cancer patients treated with
gemcitabine
Woo HI1, Kim KK2, Choi H2, Kim S2, Jang KT1, Yi JH1, Park YS1, Park JO1,
Lee SY1
1Samsung Medical Center, Seoul, Korea; 2Samsung Biomedical Research Institute,
Seoul, Korea

Aims: Gemcitabine is the first chemotherapeutic agent to show clinical benefits in
pancreatic cancer patients. While inter-individual variability in chemo-response is
observed, genetic factors that affect drug metabolism have not been clearly de-
fined. The purpose of this study is to evaluate the relationships between genetic
polymorphisms in genes that may be involved in metabolic pathways or action
sites of gemcitabine and therapeutic efficacy in pancreatic cancer patients treated
with gemcitabine. Methods: We randomly assigned 104 pancreatic cancer pa-
tients who had been treated with a gemcitabine-based chemotherapeutic regimen
between August 2001 and September 2009. Using databases and previous pub-
lications, we selected 102 genetic polymorphisms from 23 genes (ABCB1, AICDA,
CDA, CDC5L, CMPK1, DCK, DCTD, EPC2, ESR2, FKBP5, MYBBP1A, NME7,
NT5C3, PARP1, POLS, RRM1, RRM2B, SH2D5, SLC28A1, SLC28A3, SLC29A1,
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TLE4 and TYMS) involved in the metabolism and action sites of gemcitabine and
screened for polymorphisms using the MassARRAY system. The polymorphisms
and haplotypes were analyzed in relation to disease progression, time-to-progres-
sion (TTP) and overall survival (OS). Results: CMPK1 360C>T was significantly
associated with disease progression, TTP and OS (P= 0.005, 0.002, 0.014, respec-
tively, in an additive model; P= 0.016, 0.004, 0.044, respectively, in a dominant
model). Additionally, CMPK1 240G>T was correlated with TTP and OS, and
CMPK1 – 1995A>G and 22C>G were correlated with TTP. Multivariable analysis
with clinical factors revealed that the above 4 single nucleotide polymorphisms
(SNPs) were independent genetic predictors related to disease progression, TTP
and OS. SNPs of SLC28A1, SLC28A3, SLC29A1, DCTD, POLS, TLE4 and ESR2
genes were associated with disease progression, TTP or OS. The frequencies of
the haplotypes for CMPK1, SLC28A1, DCTD, and TLE4 genes differed according
to disease progression. Conclusion: Genetic polymorphisms in genes that may be
involved in the metabolism and action sites of gemcitabine (CMPK1, SLC28A1,
SLC28A3, SLC29A1, DCTD, POLS, TLE4, and ESR2) are associated with the
therapeutic efficacy of gemcitabine-based chemotherapy in pancreatic cancer pa-
tients. In particular, polymorphisms of the CMPK1 gene seem to provide impor-
tant prognostic information.
Keywords: SNP, gemcitabine, pancreatic cancer, single nucleotide polymorphism

P092 Effect of MDR1 C3435T genetic polymorphism on
tacrolimus dose requirements: a meta-analysis
Fang HY1
1Pharmacy Department, Peking University Third Hospital, Beijing, China

Aims: There were inconsistent results regarding the effects of the MDR1 C3435T
genetic polymorphism on tacrolimus pharmacokinetic profile. A meta-analysis
was performed to re-evaluate whether tacrolimus daily dose requirements could
be affected by that genetic polymorphism. Methods: Embase, PubMed, Medline
and Cochrane library were search to identify the studies that evaluated the asso-
ciation between MDR1 C3435T genetic polymorphism and tarcrolimus dose re-
quirements from 1966 to August 2009. Results: A total of 20 eligible studies were
included with 2081 solid organ transplant recipients. The results indicated that
3435C/C genotype had lower concentration/dose ratios than either 3435C/T geno-
type as measured by weighted mean difference (WMD) of – 9.56mg L– 1 per mg
kg– 1 (95% CI: – 17.74 to – 1.39; P = 0.022) or the C/T+T/T genotype as measured
by WMD of – 11.45mg L– 1 per mg kg– 1 (95% CI: – 19.30 to – 3.60; P = 0.004).
Moreover, the C/C genotype had higher daily doses than either the T/T genotype
(WMD=0.02mg kg– 1; 95% CI: 0.01 to 0.03; P = 0.001) or the C/T+T/T geno-
types (WMD=0.01mg kg– 1; 95% CI: 0.00 to 0.02; P = 0.011). For the liver
transplant recipients, the C/C genotype had lower dose-normalized plasma drug
concentrations and higher daily drug doses than other two genotypes at the first
month post transplantation (P < 0.05). However, that relationship did not exist for
the renal transplant recipients. Conclusion: MDR1 C3435T polymorphism has a
marked effect on tacrolimus daily dose requirements and dose-normalized con-
centrations among organ transplant recipients, in particular at the earlier stage of
the post-transplantation, but that such an effect may differ by the type of organs
transplanted.
Keywords: MDR1, P-glycoprotein, tacrolimus, meta-analysis, pharmacoge-
nomics, transplantation

P093 Pharmacogenetics of mycophenolate; Development and
validation of UGT1A9 genotyping assays
Lunde I1, Bremer S1, Bergan S2
1Department of Medical Biochemistry, Oslo University Hospital, Rikshospitalet,
Oslo, Norway; 2Department of Pharmacology, Oslo University Hospital,
Rikshospitalet, Oslo, Norway

Aims: Mycophenolate (MPA) is included in most immunosuppressive regimens
following organ transplantation (Tx). The UDP-glucuronosyltransferases (UGT)
1A8 and 1A9 play important roles in the metabolism of MPA. Genetic diversity of
UGT1A9 is one putative factor contributing to the variable MPA response between
patients. The aim of this project was to develop and validate methods for analyz-
ing the UGT1A9 sequence variants c.– 2152C>T, c.– 275T>A, c.– 440C>T and c.–
331T>C. Furthermore, the genotyping assays were used in a pilot study of renal-
Tx patients receiving MPA. Methods: DNA was extracted from whole blood
samples. Genotyping was performed by real-time PCR and melting curve analysis
with allele specific hybridization probes on the LightCycler� 480 instrument
(Roche). Primer and probe sequences were evaluated using LC Probe Design
Software, BLAST, OLIGO and SNPCheck. The assays were validated with re-
spect to parameters like sensitivity, specificity and robustness. The established
assays were used to genotype 100 control individuals and 32 renal-Tx patients.
Results: We have developed and validated assays for detection of the UGT1A9
sequence variants c. 2152C>T, c.– 275T>A and c.– 440C>T/c.– 331T>C (multi-
plex). SYBR green I analysis, gel electrophoresis and DNA sequencing confirmed

sensitive and specific detection of UGT1A9 c.– 2152C>T, c. 275T>A, c.– 440C>T
and c.– 331T>C variants. The assays were not affected by differences in DNA
concentration (> 500 fold) or storage conditions (4 – 37 �C, < 2 weeks). Further
details on method design and validation will be presented. Allele frequencies of
the UGT1A9 sequence variants c. 2152C>T and c.– 275T>A ranged 5 – 17%,
while the allele frequencies of variants c.– 440C>T and – 331T>C ranged
24 – 23% in control individuals (n = 100) and renal-Tx patients (n = 32), respec-
tively. No significant associations were observed between UGT1A9 genotype and
MPA pre-dose concentrations in a pilot study of renal-Tx patients (n = 25). Con-
clusion: The genotyping assays are well suited for detection of UGT1A9 promoter
sequence variants. Assessment of a selection of UGT1A9 sequence variants might
be useful considering individualization of MPA therapy. However, the clinical
benefit of UGT1A9 genotyping needs to be assessed in further studies including
larger populations and extended MPA pharmacokinetic measurements.

P094 Seasonal variation in blood drug concentrations and a
potential relationship to vitamin D
Eliasson E1, Lindh JD1, Andersson ML1, Bjoerkhem-Bergman L1
1Karolinska Institutet, Stockholm, Sweden

Aims: The most important enzyme in hepatic drug metabolism is cytochrome
P450 (CYP) 3A4. Published in vitro-data indicate that vitamin D may up-regulate
the expression of the CYP3A4 gene. Individual vitamin D-levels are highly de-
pendent on sunlight exposure and show great seasonal variability in northern
countries. The aim of the present study was to investigate whether plasma con-
centrations of CYP3A4 drug substrates exhibit seasonal changes compatible with a
stimulatory effect of vitamin D on drug metabolism. Methods: Three immuno-
suppressants (tacrolimus, sirolimus, and cyclosporine) were analysed, as these
CYP3A4 drug substrates are subject to long-term use and repeated concentration
determinations. In addition, mycophenolic acid was included in the analysis as a
control drug independent of CYP3A4 metabolism. Concentration-to-dose ratios
were extracted from the Karolinska Therapeutic Drug Monitoring database, and
compared between the three-month-periods of lowest and highest vitamin D le-
vels. Results: Sirolimus and tacrolimus levels showed seasonal variability highly
consistent with changes in vitamin D; i.e. significantly lower drug concentrations
in July-September than in January-March. As expected, no significant difference
was evident for mycophenolic acid, but this was also the case with cyclosporine,
possibly due to inhibition of CYP3A4 or the drug efflux pump P-glycoprotein by
this immunosuppressant. Conclusion: There is cyclic variation in blood levels of
important immunosuppressants over the year that correlates with UV-light depen-
dent changes in vitamin D levels. Even though a causal relationship remains to be
established, it is suggested that individual differences in vitamin D may contribute
to variability in drug metabolism and disposition. We will now investigate the
relationship between interindividual differences in plasma vitamin D levels, and
allelic variants of genes relevant for vitamin D synthesis and action, immunosup-
pressant drug levels measured by LC-MSMS, and the endogenous CYP3A-bio-
marker 4betaOH-cholesterol (collaboration with Profs Leif Bertilsson and Ulf
Diczfalusy at Karolinska).
Keywords: CYP3A4, P-glycoprotein, vitamin D, drug metabolism, immunosup-
pressive agents, pharmacokinetics, therapeutic drug monitoring

P095 N-Acetyltransferase–2 genotypes among jordanian
patients with rheumatoid arthritis attending Jordan university hospital
rheulatology clinic
Irshaid YM1, Oukal MK1, Mustafa KN1

1Department of Pharmacology, Faculty of Medicine, The University of Jordan,
Amman, Jordan

Aims: Objective: To determine the frequency of major NAT2 genotypes among
Jordanian patients with rheumatoid arthritis. Methods: DNA samples from 108
patients with rheumatoid arthritis were analyzed by polymerase chain reaction
followed by restriction fragment length polymorphism assay (PCR-RFLP) to de-
termine the frequency of four major alleles: NAT2*4, NAT2*5, NAT2*6 and
NAT2*7. The study was approved by the IRB of Jordan University Hospital. An
informed consent was signed by every patient. Results: The most prevalent geno-
types are those which encode slow acetylation phenotype. 59.3% of the patients
with rheumatoid arthritis carried the slow, 33.3% the intermediate and 7.4% the
fast-encoding genotypes. These percentages are similar to those obtained from
healthy volunteers. However, the frequency of certain genotypes was different.
NAT2*5/7 genotype was seen in 7 patients with rheumatoid arthritis but in none
of 150 volunteers, while NAT2*6/7and NAT2*7/7 genotypes were identified in
volunteers but not in patients (2 and 1 volunteers, respectively). Conclusion:
NAT2*5/7 genotype was found to be more prevalent in Jordanian rheumatoid
arthritis patients compared to healthy volunteers.
Keywords: N-acetyltransferase-2, genotypes, frequency, Jordanian patients with
rheumatoid arthritis
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P096 Thiopurine S- methytransferase (TPMT) gene
polymorphism in healthy Jordanian volunteers
Irshaid YM1, Elawy AM1, Ismael SI2
1Department of Pharmacology, Faculty of Medicine, The University of Jordan,
Amman, Jordan; 2Departments of Biochemistry and Physiology, Amman, Jordan

Aims: Thiopurine S-methyltransferase (TPMT) enzyme, is responsible for inacti-
vation of thiopurine drugs which are commonly used in leukemia, organ trans-
plantation and autoimmune diseases. The TPMT enzyme is encoded by a poly-
morphic gene. Phenotyping and genotyping studies have shown ethnic variation in
the enzyme and its gene worldwide. Aim: To identify the most common genetic
polymorphisms of TPMT in the Jordanian population. Methods: A polymerase
chain reaction, restriction fragment length polymorphism (PCR-RFLP) technique
was used to identify the frequency of TPMT (*2,*3A,*3B, and *3C) polymorph-
isms in 250 healthy Jordanian volunteers. Results: Only four subjects with variant
alleles (1.6%) were identified in this study, two with the TPMT*3A allele and the
other two with the TPMT*3B allele. No homozygous polymorphisms were de-
tected, and all genotypes detected were heterozygous (*1/*3A) (*1/*3B), with a
frequency of 0.008 for each. None of the subjects had TPMT*2 or TPMT*3C
variant alleles. Allele frequencies were 0.004 for each of TPMT*3A and
TPMT*3B alleles. Conclusion: Mutant alleles identified in this study have a
low frequency. TPMT (*3A,*3B) were the only detected alleles. Jordanians are
among the few populations that have TPMT*3B allele.

Table 1: Observed frequency of TPMT genotypes among Jordanians.

Genotype Count Frequency 95% Confidence inter-
val

TPMT*1/*1 246 0.984 0.9685 – 0.9995
TPMT*2 0 0 -
TPMT*1/*3A 2 0.008 (-0.003) – (0.019)
TPMT*1/*3B 2 0.008 (-0.003) – (0.019)
TPMT*3C 0 0 -
Total 250

Keywords: genotyping, Jordanians, TPMT, variant alleles

P097 Mycophenolic acid-related diarrhea is not associated with
polymorphisms in SLCO1B, nor with ABCB1 in renal transplant
patients
Bouamar R1, Hesselink D1, van Schaik R1, Weimar W1, van der Heiden I1,
de Fijter J2, Kuypers D3, van Gelder T1
1Erasmus Medical Center, Rotterdam, The Netherlands; 2Leids Universitair
Medical Center, Leiden, The Netherlands; 3Universitair Hospital Leuven, Leuven,
Belgium

Aims: We investigated the association between genetic polymorphisms in ABCB1
and SLCO1B and mycophenolic acid (MPA) pharmacokinetics, diarrhea and leu-
kopenia in 338 kidney transplant recipients. Methods: 338 patients participating
in an international, randomized-controlled clinical trial were genotyped for
ABCB1 and SLCO1B. The patients were all treated with mycophenolate mofetil
and cyclosporine or tacrolimus. MPA-AUCs, MPA-glucuronide (MPAG) AUCs
and Acylglucuronide (AcMPAG)-AUCs were measured on days 3 and 10, and
months 1, 3, 6 and 12 after kidney transplantation. Results: The risk of developing
diarrhea was 1.8-fold higher in patients co-treated with tacrolimus (Tac) as com-
pared to patients co-treated with cyclosporine (CsA; 95% CI: 1.03 – 3.13;
P = 0.038). ABCB1 and SLCO1B SNPs were not associated with dose-adjusted
exposure to MPA, MPAG or AcMPAG nor with the incidence of diarrhea or
leukopenia. Conclusion: Genotyping for ABCB1 or SLCO1B pre-transplantation
is unlikely to be of clinical value for individualization of MPA therapy.
Keywords: ABCB1, SLCO1B, pharmacogenetics, pharmacokinetics, mycopheno-
late mofetil, mycophenolic acid, transplantation, diarrhea, leukopenia

P098 CYP3A5 genotype is not related to the intra-patient
variability of tacrolimus clearance
Bouamar R1, Pashaee N1, Hesselink D1, Roodnat J1, van Schaik R1, Weimar W1,
van Gelder T1
1Erasmus Medical Center, Rotterdam, The Netherlands

Aims: The risk of long-term chronic allograft nephropathy and graft loss after
kidney transplantation is increased in patients with a high intra-patient variability
of tacrolimus (Tac) clearance. Methods: To test whether this intra-patient varia-
bility is associated with an individual’s CYP3A5 genotype, we measured the intra-
patient variability in Tac clearance in a cohort of 208 kidney transplant recipients
treated with Tac and mycophenolate mofetil. Results: Tac dose requirement was
significantly higher in patients expressing CYP3A5. However, intra-individual
variability of Tac clearance was not related to CYP3A5 genotype. Conclusion:
Intraindividual variability in Tac clearance is not related to CYP3A5 genotype.

Other factors, including patient adherence, may explain the variability in Tac
clearance within an individual patient over time.
Keywords: cyp3a5, kidney transplantation, intra-patient variability, tacrolimus,
pharmacogenetics

P099 Genetic determinants of bioavailability of testosterone
enanthate
Rane A1, Ekstroem L1, Schulze JJ1, Guillemette C2, Belanger A2

1Karolinska Institutet, Stockholm, Sweden; 2Research Center and Laval
University, Centre hospitalier universitaire de Quebec (CHUQ), Quebec, Canada

Aims: Testosterone (T) is the archetype of androgenic steroids. It is used for
different disorders, and misused in the society and in sports for doping and for
improvement of physical strength and appearance. We have described marked
inter-individual and interethnic metabolism of T and its excretion. It is conjugated
by UGT2B17 which is characterised by a deletion polymorphism. Individuals
devoid of the enzyme (del/del) have low basal urinary excretion whereas those
with one (ins/del) or two (ins/ins) functional alleles have medium to high excre-
tion of T glucuronide with an unexplained clinical importance. Challenge with
single im doses of T gives a substantial increase in the urinary T excretion and in
the T/epitestosterone (T/E) ratio (a marker of T doping) in UGT2B17 allele
carriers (ins/ins, ins/del) compared to those devoid of two alleles. This is a sub-
stantial confounder in doping tests. We discovered a clustering of the rate and
degree of increase of urinary T in subjects given an im dose of testosterone
enanthate. There were at least two groups; low and high excretion rate, and this
clustering was independent of the UGT2B17 genotype. The aim of our study was
to investigate whether this be due to polymorphic phosphodiesterases acting on the
T enanthate. The disposition of serum T and seven of its metabolites was studied
prior to, and two days after an im dose of 500mg in relation to the PDE7B and the
UGT2B17 genotypes. Methods: Subjects were genotyped for UGT2B17 deletion
polymorphism and SNPs in the PDE7B gene. Hydrolysis was assessed in vitro in
human liver homogenates. Serum levels of T and metabolites were analysed.
Results: Individuals homozygous for the PDE7B rs7774640 G allele had a smaller
increase (2.5 fold) in the serum T level compared to carriers of the A-allele (3.9
fold; p = 0.0006). Variation in PDE2B7 also influenced the urinary T/E ratio. The
UGT2B17 deletion polymorphism was not related to serum levels of T or any of
the investigated androgen metabolites. Our in vitro incubation studies confirmed
that PDE7B is a catalyst of the hydrolysis of T enanthate. Conclusion: Hydrolysis
of testosterone enanthate is catalysed by PDE7B and genetic variation in this gene
is a determinant of the systemic levels of testosterone after challenge with an im
dose. Our results may be important to consider in doping test programmes and for
the therapeutic effect of testosterone and other esterified drugs.
Keywords: PDE7B, T/E-ratio, UGT2B17, testosterone

P100 Effect of a new functional CYP3A4 polymorphism on
cyclosporine dose requirement and trough blood levels in stable renal
transplant patients
Elens L1, van Schaik R1, Panin N2, De Meyer M3, Wallemacq P2, Lison D2,
Mourad M3, Haufroid V2

1Erasmus Medical Center, Rotterdam, The Netherlands; 2Universit� Catholique de
Louvain, Louvain centre for Toxicology and Applied Pharmacology, Brussels,
Belgium; 3Kidney and pancreas Transplantation Unit, Cliniques Universitaires
Saint-Luc, Brussels, Belgium

Aims: CYP3A4 is involved in the oxidative metabolism of many drugs and
xenobiotics including the immunosuppressant Cyclosporine (CsA). The objective
of the study was to assess the potential influence of a new functional intronic
single nucleotide polymorphism (SNP) in CYP3A4 on the pharmacokinetics of
CsA in stable renal transplant recipients. Methods: Fifty stable renal transplant
recipients receiving CsA were genotyped for the CYP3A4 C>T and CYP3A5*3
SNPs. Trough blood levels ([CsA]0 in ng/ml), dose-adjusted [CsA]0 (ng/ml per
mg/kg body weight) as well as doses (mg/kg body weight) required to achieve
target [CsA]0 were compared among patients according to allelic status for
CYP3A4 and CYP3A5. Results: Dose-adjusted [CsA]0 were 1.6-fold higher in
variant allele carriers for the CYP3A4 C>T SNP compared to wild-type homo-
zygotes. When combined CYP3A4/CYP3A5 genotypes were generated, the dif-
ference was even more striking as the so-defined »poor metabolizer« group pre-
sented dose-adjusted [CsA]0 1.5 and 2.2-fold higher than the »intermediate« and
»extensive meabolizer« groups, respectively. Multiple regression analysis revealed
that, taken together, both SNPs explained more than 20% of the variability ob-
served in dose-adjusted [CsA]0. Conclusion: The new CYP3A4 C>T polymorph-
ism was associated with altered CsA metabolism. Pharmacogenetic testing for the
new CYP3A4 C>T polymorphism and CYP3A5*3 just before transplantation may
help identifying patients at risk of CsA overexposure and contribute to limit CsA-
related nephrotoxicity by refining the CsA starting dose according to their geno-
type status for CYP3A4/5.
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Keywords: CYP3A4, CYP3A5, cyclosporine, kidney transplantation, pharmaco-
genetics, pharmacokinetics, single nucleotide polymorphism

P101 Effect of a new functional CYP3A4 polymorphism on
tacrolimus dose requirement and trough blood levels in stable renal
transplant patients
Elens L1, van Schaik R1, Panin N2, De Meyer M3, Wallemacq P2, Lison D2,
Mourad M3, Haufroid V2

1Erasmus Medical Center, Rotterdam, The Netherlands; 2Universit� Catholique de
Louvain, Louvain centre for Toxicology and Applied Pharmacology, Brussels,
Belgium; 3Kidney and pancreas Transplantation Unit, Cliniques Universitaires
Saint-Luc, Brussels, Belgium

Aims: Tacrolimus (Tac) is subjected to high inter-individual variability in phar-
macokinetics and, in conjunction with its narrow therapeutic index, therapeutic
drug monitoring is crucial to achieve optimal response to therapy. Tac metabolism
is mostly mediated by Cytochrome P450 3A (CYP3A) subfamily and it is widely
accepted that the CYP3A5*3 allelic status has a significant impact on Tac phar-
macokinetics and response to therapy. However, it has been shown that CYP3A4
plays a significant role in Tac metabolites formation as well. The aim of the
present study was to investigate the effect of a new intron 6 CYP3A4 C>T SNP
which has been recently correlated with reduced CYP3A4 expression and activity.
Methods: 49 stable renal transplant patients receiving Tac were genotyped and
pharmacokinetic parameters were compared according to CYP3A4 and CYP3A5*3
allelic status. Results: Patients carrying the new CYP3A4 T-variant allele showed
2-fold higher Tac dose-adjusted trough blood concentrations and a 42.6% lower
mean Tac dose requirement than wild-type homozygotes (p = 0.017 and p = 0.029).
When combined CYP3A4/CYP3A5 genotypes were generated, it was observed that
the ‘so-called’ poor metabolizer cluster (CYP3A4 variant allele carriers,
CYP3A5*3/*3) showed a 30.4% and 69.6% lower Tac daily dose requirement
and a 63.0% and 308.7% higher Tac dose-adjusted trough blood levels than
patients classified as intermediate metabolizers (CYP3A4 wild-type homozygotes,
CYP3A5*3/*3) and extensive metabolizers (CYP3A4 wild-type homozygotes,
CYP3A5*1 carriers), respectively (p < 0.001). These effects were characterized
by a significant linear trend in function of the genotype category classification
either for Tac dose requirement or for Tac dose-adjusted trough blood concentra-
tions. When we analyzed data in stepwise multiple linear regression analysis, we
observed that together, CYP3A5*3 and CYP3A4 SNP explained up to 50% of the
observed variability in Tac dose-adjusted trough blood levels. The most significant
independent variable was the CYP3A5*3 allelic status. Similar influences were
observed regards to Tac dose requirement as dependent variable. Conclusion: The
CYP3A5*3 allelic status remains the most important genetic factor of variability in
Tac pharmocokinetics. However, the new CYP3A4 SNP is associated with reduced
Tac metabolism and, as a result, consideration of the CYP3A4 patient’ allelic
status may help clinicians to individualize more closely the Tac dosage.
Keywords: CYP3A4, CYP3A5, tacrolimus, kidney transplantation., pharmacoge-
netics, pharmacokinetics, single nucleotide polymorphism

P102 A new functional CYP3A4 polymorphism significantly
affects tacrolimus pharmacokinetics in kidney transplant recipients
Elens L1, Bouamar R1, Hesselink D1, Haufroid V2, van der Heiden I1,
van Gelder T1, van Schaik R1

1Erasmus Medical Center, Rotterdam, The Netherlands; 2Universit� Catholique de
Louvain, Louvain centre for Toxicology and Applied Pharmacology, Brussels,
Belgium

Aims: Tacrolimus (Tac) pharmacokinetics varies considerably between indivi-
duals, which complicates its use to prevent rejection after solid-organ transplanta-
tion. This variability might be caused by genetic polymorphisms in key metabo-
lizing enzyme genes. Tac is metabolized predominantly by cytochrome P450 3A4/
5. Homozygotes for the CYP3A5*3 loss-of-function allele have been shown to
require lower Tac doses to reach targeted therapeutic levels. Thus far, none of
published CYP3A4 SNPs has been associated with Tac pharmacokinetics. Re-
cently, a new intronic CYP3A4 C>T SNP was described. Methods: 185 de novo
renal transplant recipients receiving Tac/MMF/prednisone and participating in the
FDCC-study were genotyped for the new CYP3A4 SNP. Pharmacokinetic para-
meters were measured on days 3 and 10, and months 1, 3, 6, and 12 after
transplantation. Results: During the first year after transplantation, overall Tac
daily dose requirement was on average 49% higher for wild-type homozygote
patients compared to variant allele carriers to reach the same predose blood con-
centrations (CI95% 39.7 – 58.6%; p = 0.018). In addition, we found this poly-
morphism to be associated with the risk of toxic levels (> 15 ng/ml) the first days
following surgery. When combined CYP3A4/CYP3A5 genotypes were generated,
resulting in poor (CYP3A4 T-variant allele carriers with CYP3A5*3/*3), inter-
mediate– 1 (CYP3A4 CC wild-type homozygotes with CYP3A5*3/*3), intermedi-
ate– 2 (CYP3A4 T-variant allele carriers with CYP3A5*3/*3) and extensive meta-

bolizers (CYP3A4 CC wild-type homozygotes with CYP3A5*1), the overall in-
crease in Tac dose-adjusted trough blood concentration was +179.3% for poor
(p < 0.001), +101.4% for intermediate– 1 (p < 0.001) and +64.4% for intermedi-
ate– 2 (p = 0.020) clusters as compared to extensive metabolizers. Conclusion:
The new CYP3A4 C>T polymorphism is associated with altered Tac metabolism.
Analysis of this CYP3A4 allelic variant, possibly in combination with CYP3A5
genotyping, may help identifying patients at risk of Tac overexposure.
Keywords: CYP3A4, Cytochrome P450, kidney transplantation, pharmacoge-
netics, pharmacokinetics, single nucleotide polymorphism, tacrolimus, toxicity

P103 Genetic polymorphism analysis of human follicle
stimulating hormone receptor in Chinese women
Fang HY1
1Pharmacy Department, Peking University Third Hospital, Beijing, China

Aims: Human follicle stimulating hormone receptor (FSHR) plays an important in
regulation of follicular development. Although many studies have been performed
on human follicle stimulating hormone receptor (FSHR), the data and a compre-
hensive searching for genetic polymorphisms of the FSHR gene in Chinese wo-
men are rare. The present study was designed to identify the genetic polymorph-
ism of FSHR polymorphisms. Methods: All the exons of FSHR gene in 63
Chinese women undergoing controlled ovarian stimulation for IVF treatment were
investigated by direct sequencing. And then the founded polymorphisms were
identified in 452 Chinese in the same way. Haploview software (version 4.2)
was used to assess Hardy-weinberg equilibrium and linkage disequilibrium and
haplotype. Results: A total of 5 different FSHR polymorphisms, including one
novel variant (2309T>C), were identified. Three polymorphisms were located in
exon 10 and 2 were located in exon 1. In addition, the frequency distribution of
rs1394205, rs115030945, rs6165, rs6166, 2309T>C, were (AA: 26.2%, AG:
49.5%, GG: 24.3%), (GG: 99.0%, GT: 1.0%, TT: 0%), (AA: 49.5%, AG:
42.5%, GG: 8.0%), (AA: 55.0%, AG: 39.4%, GG: 5.6%) and (TT: 90.9%,
TC: 9.1%, CC: 0%) respectively. And all the frequencies were in Hardy-Wein-
berg equilibrium (P > 0.05). The allele frequencies of rs6165 and rs6166 in Chi-
nese women were lower than Caucasians. Strong linkage disequilibrium was ob-
served between rs6165 and rs6166, rs6165 (|D’|= 0.937, r2 = 0,722). The haplotype
AA was the dominating haplotype with a frequency of 69.6% in Chinese women.
Conclusion: This is the first study that systematically screened and identified the
polymorphisms of FSHR gene in large Chinese women. Our results will provide
important information on FSHR polymorphisms in Chinese women and could be
helpful for future personalized medicine study.
Keywords: Chinese women, follicle stimulating hormone receptor, genetic poly-
morphism

P104 Effect of CYP2C9 and VKORC1 genetic polymorphism
on Warfarin dose requirement
Ashavaid TF1, Ponde CK1, Raghavan R1, Kapadia FN1, Shah SA1, Natarajan S1
1P. D. Hinduja National Hospital and Medical Research Centre, Mumbai, India

Aims: Anticoagulant Warfarin is used in the treatment and prevention of throm-
boembolic diseases. The management of Warfarin therapy is however, challenging
because of variability in patient response due to factors including drug, diet,
disease-state interaction and genetic variations in the CYP2C9 and VKORC1
genes. The CYP2C9*2 and CYP2C9*3 alleles (with 12% and 5% reduced en-
zyme activity respectively) have been observed to be associated with an increased
risk of over-anticoagulation and bleeding events among patients on Warfarin
therapy, and required lower doses of Warfarin, as compared to patients with the
wild type allele, CYP2C9*1. Non-coding polymorphisms in the VKORC1 gene
encoding the Warfarin target protein (1173C>T and – 1639G>A) have been shown
to influence the warfarin anticoagulant dose requirements.Objectives: To date,
there have been no reports on the individual patients’s warfarin dosing algorithm
in the Indian population. Hence, the aim of the current study was to characterize
the effects of VKORC1 and CYP2C9 polymorphisms that may contribute to the
variability in Warfarin-dose requirements with the view of developing a novel
individualized dosing regimen in Indian patients. Methods: Genomic DNA was
extracted from 60 patients on Warfarin therapy. INR (International Normalized
Ratio) measurements of the last 4 visits were noted down for each patient. Geno-
typing of CYP2C9 and VKORC1 genes were performed by PCR, followed by
restriction enzyme digestion. Results: In case of the VKORC1 polymorphism,
76% of patients were observed to be homozygous for the wild-type G allele of
the – 1639 polymorphism, while 22% were heterozygous for the GA allele and 1
patient was homozygous for the variant A allele. The mean daily Warfarin doses
for the individuals with GG, GA and AA genotypes were 5.0 € 2.35, 4.57 € 1.96
and 1.8mg respectively. For the CYP2C9 polymorphism, 88% of the patients
were observed to be homozygous for the wild-type allele, while 12% were *1/
*2 heterozygous. Patients with *1/*2 genotype received 3.75 € 1.729mg/day of
Warfarin dosage as compared to 5.06 € 2.25mg/day in case of patients with *1/*1



Abstracts Ther Drug Monit · Volume 33, Number 4, August 2011

q 2011 Lippincott Williams & Wilkins508

genotype. One of the patient was found to be heterozygous for CYP2C9*2 and
VKORC1 polymorphism, and received a Warfarin dose of 4mg/day. Conclusion:
It is highly essential to consider the pharmacogenomics and pharmacodynamics of
Warfarin, to understand the wide inter and intra patient variability responses.
Keywords: pharmacogenomics, thromboembolic diseases, warfarin

P105 Impact of the CYP3A5 *1/*3 alleles on the
pharmacokinetics of two tacrolimus formulations after renal
transplantation
Bartling P1, Wehland M1, Brakemeier S1, Bauer S1, Glander P1, Slowinski T1,
Neumayer HH1, Budde K1

1Charit� Universitaetsmedizin Berlin Campus Mitte, Berlin, Germany

Aims: We investigated pharmacokinetic and pharmacogenetic implications of
conversion from a twice-daily tacrolimus (Tac) formulation (P-Tac) to the once-
daily Tac formulation (A-Tac) in a cohort of 41 renal transplant patients with
stable graft function. Methods: For each patient relevant clinical data as well as
all Tac dose changes and all Tac levels obtained during routine visits were queried
beginning one year before conversion to A-Tac until the end of follow-up. Re-
sults: After conversion from P-Tac to A-Tac patients had on average significantly
lower Tac trough and dose-normalized trough levels (14%, P = 0.0004 and 23%,
P = 0.001, respectively) despite similar Tac doses. Because of large interindividual
differences we investigated the influence of the CYP3A5*1/*3 polymorphism on
Tac pharmacokinetics. Homozygous *3/*3 patients (n = 27) required significantly
lower Tac doses with both formulations to reach Tac target levels (P-Tac 39%,
P = 0.011; A-Tac 36%, P = 0.003) compared to heterozygous *1/*3 patients
(n = 13). Interestingly, mean Tac trough levels and dose-normalized Tac trough
levels remained almost constant in carriers of CYP3A5*1 after conversion from P-
Tac to A-Tac, however decreased significantly in non-carriers of CYP3A5*1 after
conversion (16%, P = 0.001 and 25%, P = 0.006). Conclusion: This study pro-
vides further evidence that the CYP3A5*1/*3 polymorphism has a significant
impact on Tac pharmacokinetics. Moreover, we show for the first time a pharma-
cogenetic effect on two different Tac formulations, as non-carriers of CYP3A5*1
had a significant decline of Tac trough levels after conversion to A-Tac when the
dose remained unchanged
Keywords: CYP3A5*3, pharmacogenetics, pharmacokinetics, renal transplant,
twice-daily tacrolimus

P106 UGT1A9, UGT2B7 and MRP2 genotypes are informative
covatiates in MPA population PK modeling in pediatric kidney
transplant recipients
Fukuda T1, Goebel J2, Cox S1, de Vries MT1, Maseck D1, Sherbotie JR3,
Ellis EN4, Vinks AA1

1Cincinnati Children’s Hospital Medical Center, Division of Clinical
Pharmacology, Cincinnati, USA; 2Cincinnati Children’s Hospital Medical Center,
Nephrology and Hypertension Division, Cincinnati, OH, USA; 3University of Utah
School of Medicine, Department of Pediatrics, Salt Lake City, Utah, USA;
4University of Arkansas for Medical Sciences and Arkansas Children’s Hospital,
Little Rock, Arkansas, USA

Aims: Mycophenolic acid (MPA) exposure in pediatric kidney transplant recipi-
ents exhibits large variability. Several genetic variants in glucuronosyl transferases
(UGTs) and of multidrug resistance-associated protein 2 (MRP2) have separately
been suggested to predict MPA exposure in adult patients with varying results.
Here, we investigated the combined contribution of these genetic variants to MPA
pharmacokinetic (PK) variability in pediatric renal transplant recipients to develop
a population PK-Pharmacogenetics model. Methods:MPA and MPA-Glucuronide
(MPAG) concentration measurements from 32 patients were quantified by HPLC.
MPA exposure (AUC) was estimated using a 4-point abbreviated sampling sche-
dule (pre-dose/trough and 20min, 1 h and 3 h post-dose) with a validated pediatric
Bayesian estimator. Genotyping was performed for all of the following single
nucleotide polymorphisms (SNPs): UGT1A8 830G>A(*3), UGT1A9 98T>C(*3),
UGT1A9 – 331T>C, UGT1A9 – 2152C>T, UGT1A9 – 275T>A, UGT2B7 –
900G>A and MRP2 – 24T>C. Population Pharmacokinetic modeling of MPA
was performed using NONMEM VI with genotypes and patient demographics
used in the covariate step. Results: Recipients heterozygous for MRP2 – 24T>C
who also had UGT1A9 – 440C>T and/or UGT2B7 – 900A>G, and MRP2 –
24T>C-negative recipients having both UGT1A9 – 440C>T and UGT2B7 –
900A>G showed a 2.2 and 1.7-times higher dose- and BSA-normalized MPA-
AUC compared to carriers of no or only one UGT-SNP (P < 0.001 and P= 0.01,
respectively). Dose- and BSA-normalized pre-dose MPA concentrations were also
3.0- and 2.4-times higher, respectively (P < 0.001). Inter-individual variability in
peak concentration could be explained by the presence of UGT1A9 – 440C>T
rather than the combined genotype (P< 0.05). Consistent with these findings, the
pharmacokinetic profiles were well described by a two-compartment structure
model with the covariates, weight, actual dose, and genotype. Introducing these

covariates into the final model provided significant improvement over the base
model. Conclusion: Our data demonstrate that prior information on UGT1A9 –
440C>T, UGT2B7 – 900A>G and MRP2 – 24T>C polymorphisms can be impor-
tant a priori predictors of individual MPA exposure in the pediatric population.
These results support our previous findings demonstrating the contribution of
UGT polymorphisms to side effects of MPA.
Keywords: kidney transplantation, mycophenolic acid, NONMEM, pediatric pa-
tient, pharmacogenetics, pharmacokinetics, population pharmacokinetic modeling,
uridine diphosphate glucuronosyltransferase, multidrug resistance-associated pro-
tein 2

P107 Influence of age and NR1I2 RS3842689 on the CyA
pharmacokinetics variability during the first year post kidney
transplantation
Turolo SMC1, Tirelli AS1, Ghio L1, Ferraresso M2, Belingheri M1, Grillo P1,
Torresani E1, Edefonti A1

1Fondazione IRCCS C� Granda, Ospedale Maggiore Policlinico, Milan, Italy;
2University of Milan Medical School, Milan, Italy

Aims: In the analysis of Cyclosporine (CyA) kinetics it has been observed an high
variability on its blood concentration. This is due to patients’ age and, probably, to
some genetic polymorphisms. A recent prospective multicentric study excludes
the influence of CYP3A5, CYP3A4 and ABCB1 polymorphism on it. On the other
hand it is also known that the polymorphism NR1I2 rs3842689 (a 6bp deletion in
the promoter region) influences the hepatic expression of CYP3A4 which is the
main metaboliser of CyA. Aim of this work is to identify in different age range the
effect of NR1I2 on CyA though levels (C0) normalised for dose/weight. Methods:
72 patients with an age range from 3 to 38 years with kidney transplant who
received as main immunosuppressant drug CyA were included in this retropros-
pective study. We considered in the follow up the time point 6, 30, 60, 90, 180,
360 days after transplant. On these time points was evaluated the C0/(dose/
weight); blood samples were collected during ambulatory visit and used to DNA
extraction for genotyping by sequencing analyzer.We considered 3 main age
range: from 3 to 10 (6.16 + 2.2 n = 24), from 11 to 18 (14.6 + 2.45 n = 33) and
over 19 (24.7 + 5.0 n = 19). CyA whole blood levels were determined by ACMIA
on Dimension instrument (Siemens Diagnostics Healthcare). Results: On these
three age ranges we found a significative reduction on drug metabolization with
the increase of age. For C0/(dose/weight) we found: 20.36 + 4.15 (109 points),
28.90 + 3.19 (162 points; p-value < 0.005) and 31.69 + 3.65 (ng/ml)/(mg/kg) (89
points; p-value < 0.005) respectively. Making on these age groups an analysis for
NR1I2 rs3842689, we found that patients with an age over 19 years and no carrier
for the deletion (in/in) showed an higher metabolization then those with deletion
carrier (del/del and in/del) and so an average lower Co/(dose/weight) level of
about 40%. The average value recorded on all 6 time points was of 36.63 +
9.35 for in/in, 35.19 + 2.50 for in/del and 22.87 + 3.94 for del/del. Conclusion:
From our results seems that genetic effects on CyA kinetic are influenced by
patients age while age effect could be modulated by genetic polymorphism. In
particular NR1I2 seems to be involved in adult patients treated with CyA,
although a largest cohort of patients is needed to confirm our observation.
Keywords: CyA, NR1I2, pediatric, kidney transplantation

P108 Influence of gene polymorphisms on clopidogrel
responsiveness in Iranian patients after percutaneous coronary
intervention (PCI)
Namazi S1, Kojuri J1, Azarpira N2, Khalili A1, Sahebi E1, Rostami MJ1
1Faculty of Pharmacy, Shiraz, Iran; 2Transplant Research Center, Shiraz, Iran

Aims: Clopidogrel is currently used for prevention of stent thrombosis. Despite
certain clinical benefit using clopidogrel in patients undergoing percutaneous
coronary intervention (PCI), some patients do not attain adequate antiplatelet
effects. In this study, we investigated the role of three genetic factors (P2Y12,
CYP3A5, CYP2C19,ABCB1), demographic characteristics, and pathologic condi-
tion on clopidogrel response variability in Iranian patients after PCI. Methods:
Patients who were candidate for elective PCI were enrolled in this study. All
patients had received aspirin 80 to 325mg daily for ‡1 week before PCI. Blood
samples were taken from patients at baseline, 2 hours after taking a 600-mg
loading dose of clopidogrel, 24 hours and 30 days after PCI. Platelet aggregation
was measured by Turbidimetric aggregation assay with two different concentra-
tions of two different agonists, ADP (5 & 20mM) and arachidonic acid (500 &
5000mg/mL). CYP2C19*2, CYP2C19*3,CYP3A5(A6986G),ABCB1(C3435T),
and P2Y12(T744C) genotyping was performed by PCR-RFLP. Results: One hun-
dred and twelve patients were included in this study. Maximum clopidogrel non-
responsiveness (25.9%) occurred at 2 hours after taking 600mg loading dose of
clopidogrel. Although there were no significant associations between clopidogrel
non-responsiveness and polymorphisms of CYP2C19, CYP3A5, ABCB1, and
P2Y12 (P>0.05), subjects who were CYP3A5 genotype expressor had a greater
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inhibition of platelet aggregation. No significant associations were observed be-
tween environmental factors and clopidogrel non-responsiveness (P>0.05). Con-
clusion: Our results showed that P2Y12, CYP3A5, CYP2C19 and ABCB1 poly-
morphisms were not responsible for the interindividual variability in response to
clopidogrel in Iranian patients.
Keywords: CYP2C19 polymorphism, CYP3A5 polymorphism, clopidogrel,
P2Y12 polymorphism, post stent thrombosis.

P109 Association of gene polymorphisms and carbamazepine
and carbamazepine10,11 epoxide plasma level in epileptic Iranian
patients
Namazi S1, Farshad M2, Azarpira N3, Borhani Haghighi A4, Javidnia K1,
Rahjoo R1, Berahman R1

1Faculty of Pharmacy, Shiraz, Iran; 2Pharmaceutical Sciences Research Center,
Shiraz, Iran; 3Transplant Research Center, Shiraz, Iran; 4Faculty of Medicine,
Shiraz, Iran

Aims: Carbamazepine (CBZ) is one the most common antiepileptic drugs which is
prescribed for the prevention and treatment of seizure. Interindividual variability
in clinical response of CBZ is established. The role of genetics alongside environ-
mental factors has been investigated in limited recent studies. Clinical evidence
indicates that the mean daily dose of carbamazepin in the Iranian population is
lower than the Caucasians.The aim of this study was to identify the association
between gene polymorphisms in drug metabolism (CYP3A4, CYP3A5), drug
transport (MDR1), and drug target (sodium channel genes; SCN1A, SCN1B) with
CBZ and CBZ10, 11 epoxide (CBZE) plasma level in Iranian epileptic patients.
Methods: Genotyping of CYP3A4 (– 290 A>G), CYP3A5 (– 6896 A>G), MDR1
(3435C>T), SCN1A (17102206G>A), SCN1B (7798356C>T) were conducted by
PCR-RFLP in epileptic patients who had not seizure attack for at least one year
and they were under-treatment by CBZ. Epileptic patients with hepatic/ renal
failure were excluded. Plasma level of CBZ and CBZE were measured by HPLC
at steady state condition. Results: One hundred and twenty three patients were
included. Fifty eight percent of patients were female and 41.5% were male. The
mean € SD of age and CBZ maintenance dose were 28.28 € 12.09 years and
503.25 € 268.85mg/day, respectively. The mean € SD of CBZ and CBZE concen-
tration were 5.92 € 1.04 and 1.04 € 0.97 mcg/ml, respectively. Most of our patients
(64.6%) were in therapeutic range. No significant associations between enzyme
polymorphisms of CYP3A5, CYP3A4, MDR1, SCN1A, SCN1B and CBZ con-
centration/dose and CBZE concentration/ dose were observed. Conclusion: The
polymorphisms of drug metabolism enzymes, drug transport protein, and drug
target (sodium channel genes; SCN1A, SCN1B) were not as effective factors for
individual variations of CBZ response in Iranian patients
Keywords: 11 epoxide, carbamazepine, carbamazepine 10, plasma level, poly-
morphism

P110 Effects of ABCB1 drug transporter genotypes on
antiepileptic drug disposition
Lovrić M1, Božina N1, HajnÐek S1, SporiÐ D1, Lalić Z1, Granić P1

1University Hospital Centre Zagreb, Zagreb, Croatia

Aims: 25 – 30 percent of epileptic patients remain resistant to different antiepilep-
tics. Therapeutic monitoring of this disorder is frequent and necessary due to
considerable interindividual differences in drug concentrations and efficacy.
Along with clinical and exogenous factors, genetic predisposition could have
important impact on therapy individualization. ABC transporters which are re-
sponsible for drug transport across intestinal, renal and hepatic epithelial mem-
branes and blood-brain barrier offered themselves as significant factors of varia-
bility in bioavailability of different drugs. The aim of the study was to evaluate the
impact of ABCB1(code for P-glycoprotein) variants C1236T, G2677T/A, C3435T
on antiepileptic drug disposition. We therefore correlated plasma levels of lamo-
trigine in mono- and polytherapy (carbamazepine, oxcarbazepine, levetiracetame,
phenytoin, phenobarbiton, topiramate, valproate) with gene variants. Methods: A
total of 222 epileptic patients, aged 16 – 76 years, were stratified into lamotrigine
monotherapy group (n = 58), a group receiving lamotrigine plus inductors (n = 98),
inhibitors (n = 29) or both (n = 37). ABCB1 genotyping (C1236T, G2677T/A),
C3435T, was performed by Real-time PCR and PCR-RFLP. Therapeutic drug
monitoring was performed by HPLC with diode array detector and immunoassay.
Results: A statistically significant correlation was confirmed between lamotrigine
concentration and additional drugs (p< 0.001), type of epilepsy, GGT, ALT, age
and weight. Statistical analysis showed correlation between lamotrigine concen-
trations and C1236T (p = 0,01) and G2677T/A (p = 0,05) variants of the ABCB1.
Lamotrigine concentrations in subjects who were T allele carriers were signifi-
cantly decreased. Haplotype analysis showed that 1236T– 2677T– 3435C carriers
have the lowest dose-corrected lamotrigine level (p< 0.001), folowed by 1236T–
2677T– 3435C haplotype (p< 0.04). Conclusion: The obtained results show that

ABCB1 polymorphisms exert an influence on antiepileptic drugs pharmacokinetic
and may serve as a pharmacogenetic marker of lamotrigine bioavailability.
Keywords: ABCB1 transporter, antiepileptic drugs, pharmacogenetics

P111 Quantative effect of CYP2C19 and CYP2C9 genotype on
concentration prediction of valproate in epileptic patients
Jiang DC1, Bai XR1, Zhang QX1, Wang YQ1

1Department of Pharmacy, XuanWu Hospital of Capital Medical University,
Beijing, China

Aims: Valproate (VPA) is a typical antiepileptic drug which is effective on
various seizures. The application of VPA is so difficult to handle because of the
significant individual pharmacokinetic variability. It is important to monitor the
serum VPA concentration and carry out the individual therapy. However, how
about the influence of genotype on the prediction of drug concentration in serum?
Objective: To detect the influences of genotype of CYP2C19 and CYP2C9 on the
concentration prediction. Methods: The VPA concentrations of 200 epileptic
patients, who received VPA monotherapy, were collected. The genotype of
CYP2C19*2, *3 and CYP2C9*3 were examined by polymerase chain reaction-
restriction fragment length polymorphism (PCR-RFLP) technique. Three different
PPK models were investigated. The first model (SNP model) only included geno-
type factors as covariates, the second one (BIO model) only included biological
factors as covariates, and the third one (SNP+BIO model) simultaneously included
genotype and biological factors as covariates. The parameter values of the 3 final
models were fixed and based on these models, VPA serum concentrations of 200
patients were predicted with the Bayesian Fitting Program of the NONMEM
software. Then, a paired-samples t test was run between predicted and observed
concentrations. To evaluate the accuracy and precision of concentration prediction
the mean prediction error (MPE), mean squared prediction error (MSPE), root
mean squared prediction error (RMSPE), percentage of prediction error, coinci-
dence rates and their 95% confidence intervals (95%CI) for different percentages
of prediction error were calculated. Results: Significant difference between the 3
models and the prediction level were observed (P < 0.05). For the SNP model, BIO
model and SNP+BIO model, MPE, MSPE, RMSPE were – 8.16, – 7.47, – 6.91 mg/
mL, 1535.23, 1049.95, 672.31 (mg/mL)2 and37.58, 25.03, 20.12mg/mL, respec-
tively. If the percentage of prediction error was 5%, then the coincidence rates in
3 models were 18%, 41%, 45%; and if it was 10%, then those were 39%, 68%,
74%; and if it was 15%, then those were 46%, 80%, 86%, and if it was 20%,
then those were 56%, 86%, 91%, respectively. Conclusion: Incorporating the
genotype of CYP2C19 and CYP2C9 of epileptic patients into PPK models sig-
nificantly enhances the accuracy and precision of the concentration prediction for
VPA. This finding could be valuable to design individualized dosage regimen in
clinical practice.
Keywords: cyp2c19, cyp2c9, genotype, blood concentration prediction, valproate,
population pharmacokinetics, NONMEM

P112 Pharmacological & pharmacogenetic factors in
post-transplant lymphoproliferative disease: feasibility of matching in
a case-control study
Stojanova J1, Caillard S2, Rousseau A1, Roussel H3, R�rolle JP1, Essig M1,
Marquet P1

1National Institute of Health and Medical Research (Inserm), Limoges, France;
2H�pitaux Universitaires de Strasbourg, Strasbourg, France; 3CHU Limoges,
Department of Pharmacology, France. Limoges, France

Aims: Lymphoproliferative disease occurs at a higher rate in immunosuppressed
transplant recipients than in the general population and poses a threat to the graft
and the life of the recipient. Studies addressing risk factors for PTLD have not
examined in detail the role of individual immunosuppressants (IS) in terms of
exposure, co-treatment and use over time. Our aim is to conduct a large multi-
centric case-control study in renal-transplant recipients that permits exploration of
the role of IS in PTLD, and polymorphisms in key genes associated with IS
response. To do this, we aim to match approx. 200 PTLD cases with controls on
a number of known risk factors, but is this feasible? Methods: Two steps were
necessary prior to matching: case ascertainment and obtaining data required for
exclusions and matching. The primary source for identifying cases was the French
PTLD Registry (S. Caillard, Strasbourg); additional cases were identified via a
PTLD reporting platform in Cristal: the French transplant database (Agence de la
Biomedicine, Paris); cases outside this list were signalled by centres. Exclusion
criteria were chosen to provide homogeneity in level of immunosuppression be-
tween cases and controls. Matching criteria (n = 7) were chosen to address known
risk factors and potential confounding. We identified that the sources of data
necessary for matching were: PTLD registry, Cristal (pre-graft and follow-up
files) and centres, the latter primarily for pre-transplant EBV status. The matching
algorithm was executed by Microsoft Access and Microsoft Excel. Results: 19
French transplant centres agreed to participate in the study. The present total of
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cases eligible for enrolment into the study is 256 (April 2010). High priority was
given to pre-transplant EBV status in the matching algorithm and lack of this data
resulted in exclusion for cases and controls. The search for this data point is the
rate limiting step in performing the matching algorithm: 1 in 2 centres have
completed this task, resulting in 80% of cases matched on all criteria. Cases not
successfully matched with controls from the same centre, and matched cases for
whom consenting controls are not found, will be matched on all other criteria with
potential controls from another participating centre. Conclusion: We present our
experience and challenges with matching in a large case control study and we
propose our solutions. Future directions include subject enrolment, detailed data
collection, genotyping and statistical analyses.
Keywords: PTLD, case-control study, immunosuppressants, pharmacogenetics,
post-transplant lymphoproliferative disease

P113 CYP2D6 basic genotyping as a potential tool to improve
antiemetic efficacy
Niewiński Pł1, Hurkacz M1, Wojciechowski R2, Balcerzak W3, Śliwiński M2,
Głowacka K1, Orzechowska-Juzwenko K1

1Department of Clinical Pharmacology Wroclaw Medical University, Wroclaw,
Poland; 2Department of Anesthesiology and Intensive Therapy, Wrocław Medical
University, Wrocław, Poland; 31st Department of Surgery, Wroclaw Medical
University, Wrocław, Poland

Aims: Ondansetron is widely used in prophylaxis of postoperative nausea and
vomiting (PONV). In vitro studies indicates important role of CYP2D6 in ondan-
setrone metabolism. The aim of our study was to evaluate whether pharmacolo-
gical prevention of PONV depends on most common CYP2D6 alleles and thus
basic genotyping could be useful as a tool to improve ondansetron efficacy.
Methods: Ondansetron was administered orally to 100 surgical patients before
strumectomy. Occurrence and intensity of PONV was evaluated with Postopera-
tive Nausea and Emetic Scale (PNES), during the five hours after surgery. Geno-
typing for the most common in Caucasian population CYP2D6*xN, CYP2D6*1,
CYP2D6*3, CYP2D6*4 and CYP2D6*5 alleles was performed by PCR and RFLP
techniques. Results: Genetically defined ultrarapid (UM) and extensive metabo-
lizers (EM) of CYP2D6 had higher frequency of nausea and vomiting. Frequency
of PONV was statistically significant (2 = 4.23, p< 0.04) higher (30.3%) among
CYP2D6 UM and EM than among intermediate – IM (11.7%) and poor – PM
(0%) metabolizers. Relative risk (odds ratio) of PONV occurrence was 3.26 times
higher for extensive (EM) than IM/PM. Conclusion: Our research revealed that
PONV treatment with ondansetron could be improved by adjustment for the most
common CYP2D6 genotypes, using basic, widely available and inexpensive PCR
and RFLP tests.
Keywords: CYP2D6, ondansetron, postoperative nausea and vomiting

P114 Prediction of Nevirapine-induced rash in Malaysian HIV–
1 population; dose cytochrome P450 2B6 gene polymorphism have a
role?
Al-Dulaimy SNY1, Syed Sulaiman SA1, Ismail R2, Tan SC3

1Universiti Sains Malaysia, School of Pharmaceutical Sciences, Pulau Pinang,
Malaysia; 2Institute For Research in Molecular Medicine (INFORMM), Universiti
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Aims: Nevirapine- Induced rash is widely observed after starting therapy among
Malaysian HIV– 1 infected patients with incidence higher than 21%. Nevirapine
(NVP) is metabolized by Cytochrome P450 system enzymes mainly 3A4, and
2B6. The aim of this study is to investigate the association between three single
nucleotide polymorphism (SNP) in CYP2B6 and the incidence of developing
nevirapine- induced rash in Malaysian population. Methods: Only diagnosed
HIV– 1 patients received NVP as one agent of their antiretroviral treatment were
recruited in this study from three Malaysian Hospitals, they are, Hospital Sungai
Buloh/Selangor, Hospital Sultanah Bahyiah/Alor Star, and Pulau Pinang General
Hospital/Pulau Pinang, based on predefined inclusion criteria. Patient DNA was
extracted from peripheral blood samples by (QIAmp DNA Mini Kit, Qiagene,
Germany). Applying nested Polymerase Chain Reaction (PCR) Method to inves-
tigate three SNPs in CYP2B6 Gene, they are: 64C>T, 516G>T, and 785A>G
leading to three different alleles, these alleles are: CYP2B6*2A, CYP2B6*4A,
and CYP2B6*6A. Rash was diagnosed as Nevirapine-induced rash, and was ca-
tegorized into four levels of intensity. Results: Out of this study patients samples
pool, forty samples were selected randomly for genotyping. Among them, 15
(37.5%) discontinued NVP because of NVP adverse reaction. With all patients
have 64C>T, 84% of those did not develop rash presented with 516G>T, and
785A>G which was found in 72% of patients continued their NVP, and in 86% of
patients discontinued NVP. No significant association was found between either
SNP and developing of NVP-induced rash (P>0.05). Conclusion: Cytochrome
P450 2B6 polymorphisms are not associated with developing NVP-induced rash

in Malaysian HIV– 1 population. These findings support the theory of rejection of
the association between NVP-induced rash and plasma level, and represent a
potential pitfall of therapeutic drug monitoring of NVP-based highly Antiretroviral
regimen in prediction of Adverse Drug Reactions (ADRs). Further studies are
required, in addition to including other genes to be investigated; our team is
currently investigating HLA-gene polymorphism as well.
Keywords: ADR, CYP2B6, HAART, HIV/AIDS, Malaysia, nevirapine, pharma-
cogenetics, plasma level, rash, TDM

P115 Relation of CYP2D6 genotyping and phenotyping with
desmethyltamoxifen hydroxylation ratios in breast cancer patients
under tamoxifen therapy
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Aims: An association between CYP2D6 variation and clinical outcomes among
women with breast cancer treated with tamoxifen has been demonstrated, such
that the presence of 2 functional CYP2D6 alleles was associated with better
clinical outcomes. This association is mainly due the CYP2D6 mediated hydro-
xylation of N-desmethyltamoxifen (NDT) to yield endoxifen (EDF), which, be-
cause of its high antiestrogenic potency, is the main responsible for the therapeutic
efficacy of tamoxifen. Once the EDF/NDT plasma ratio may serve as a marker of
CYP2D6 activity during tamoxifen treatment, the aim of this study was to evaluate
the relation of CYP2D6 genotyping and phenotyping with this metabolic ratio in
breast cancer patients under tamoxifen therapy. Methods: Trough blood samples
were collected from 96 patients under tamoxifen therapy. CYP2D6 genotyping
was performed with a Luminex assay and genotypic activity scores (GAS) were
calculated according to Gaedigk et al.. NDT and EDF were determined in blood
plasma after liquid-liquid extraction by HPLC-PDA. NDT hydroxylation ratio was
calculated as log EDF/NDT. CYP2D6 phenotyping was performed by determina-
tion of dextromethorphan (DMF) and dextrorphan (DTF) by HPLC-FL at blood
plasma collected three hours after oral administration of capsules containing
30mg of DMF. CYP2D6 activity was evaluated based on log DMT/DTF. Results:
Considering the GAS classification, the percentage of PM, IM, EM and UR were
8.3, 35.4, 53.1 and 3.1%, respectively. Average EDF concentrations in PM, IM,
EM were 3.3, 6.4 and 7.5 ng/mL, respectively. Correlation coefficient from simple
linear regression between between GAS and log DMT/DTF was 0.5598
(p< 0.0001). Correlation coefficients between log EDF/NDT and GAS was
0.5232 and with log DMF/DTF was 0.770, both with p< 0.0001. Kruskal-Wallis
test comparing PM, IM, EM and UR classified on the GAS presented significant
difference only between PM and other GAS groups (p< 0.05). Kruskal-Wallis test
comparing PM phenotype against the other metabolic groups presented significant
differences (p< 0.0001). Conclusion: Both CYP2D6 genotype and phenotype were
correlated with NDT hydroxylation ratios. CYP2D6 phenotyping with dextro-
methorphan seems to be a more accurate method to assess EDF exposure and
could be useful to predict clinical responses to tamoxifen in breast cancer therapy.
Keywords: CYP2D6 genotype, CYP2D6 phenotyping, desmethyltamoxifen hy-
droxylation, dextromethorphan metabolic ratio, endoxifen, tamoxifen
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Aims: Between-subject variability in safety and efficacy of antidepressant therapy
may result from genetic variations of drug targets. The 5-HT transporter is blocked
by several antidepressants. A VNTR polymorphism in intron 2 of the gene was
reported to influence transcription activity. Methods: As an extension of a pre-
vious study we studied the VNTR polymorphism in a total of 264 mainly Cauca-
sian psychiatric inpatients treated with various 5-HTT blocking antidepressants.
Patients were evaluated psychopathologically with the PD self rating scale and the
clinical global impressions scale (CGI) at admission to hospital and 4 weeks
thereafter. Side effects (SE) were assessed using a modified version of the Do-
sage-Record-and-Treatment-Emergent-Symptoms scale (DOTES). Genotyping of
5-HTT VNTR was performed using a modified PCR protocol. Results: 43% of
homozygous 12 allele carriers suffered from moderate to severe SE. In contrast,
only 23% of heterozygous genotypes (9/12 or 10/12) and 21% of patients with 9/
10 or 10/10 genotype were affected by SE (p = 0.006,n = 229). Study participants
with two short alleles (9 or 10) responded more frequently and stayed shorter in
hospital than others. The differences, despite being significant (p = 0.045,n = 248),
showed no clear trend. Sixty percent of 9/10 or 10/10 genotypes, 41% of hetero-
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zygotes (9/12 or 10/12) but again 55% of 12/12 genotypes responded to treatment
according to the opinion of the attending psychiatrist. The response rates (PD-S D
score reduction > 50%) showed no significant differences despite a trend towards
better response in the same genotypes as above (9/10 or 10/10: 39%, 12/12: 25%,
9/12 or 10/12: 23%,p = 0.166,n = 189). Patients with two short alleles stayed 48
days in hospital compared to 56 days for 12/12 genotypes and 68 days for 9/12 or
10/12 genotypes (p = 0.058,n = 264). Conclusion: Studies in Asian populations
found no association between 5-HTT VNTR and response/SE or displayed better
response for 12/12 genotypes. Mrazek et al., however, reported lower remission
rates for Caucasians with 12/12 genotype. These contradictory findings may result
from additional variations within the 5-HTT VNTR sequence in the different
ethnicities studied. The results of our study support the findings of Mrazek et al.
and indicate a treatment benefit for Caucasian patients with 9/10 or 10/10 geno-
type because of less SE and possibly a better and faster response under therapy
with 5-HTT blocking antidepressants.
Keywords: serotonin transporter, antidepressant therapy, clinical outcome

P117 Predicting liver glucuronidation activities from
heterologously expressed UDP-glucuronosyltransferases: application
to morphine
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Aims: UDP-glucuronosyltransferase (UGT) heterologous expression systems are
now easily available and particularly useful to identify the UGT(s) involved in a
given glucuronidation pathway. However, extrapolation procedures for quantita-
tive reaction phenotyping, a crucial step for further pharmacogenetic studies, are
still missing. In this study we describe the application of the ‘Relative Activity
Factor’ (RAF) approach in scaling from UGT baculovirus infected-insect cells
microsomes (Supersomes�) to human liver microsomes (HLM). Morphine was
used as a model substrate. Methods: Morphine (25mM) was incubated with HLM
(0.5mg/ml) and UGT1A1, 1A3, 1A4, 1A6, 1A9 and 2B7 Supersomes� (0.5mg/
ml). RAFs (i.e. HLM/Supersomes� activity ratio of a particular isoform towards a
probe substrate) were calculated for UGT1A3, UGT1A9 and UGT2B7. Probe
reactions were chenodeoxycholic acid 24-acyl-glucuronidation (UGT1A3), myco-
phenolic acid 7-O-glucuronidation (UGT1A9) and acyl-glucuronidation
(UGT2B7). Drug metabolites were determined using LC-MS/MS (API 4000, AB
Sciex). Results: Among the 5 hepatic UGTs tested, only UGT1A3, 1A9 and 2B7
produced morphine– 3-glucuronide (M3G), while only UGT1A9 and 2B7 pro-
duced morphine– 6-glucuronide (M6G). Using the velocities obtained with Super-
somes� and the RAF approach, UGT2B7 was predicted to be the major contribu-
tor to M3G production in HLM (94%) and UGT1A3 and UGT1A9 to be minor
contributors (4% and 2%, respectively). UGT2B7 and 1A9 contributions to M6G
production in HLM were estimated to be 75% and 25%, respectively. The ap-
proach estimated that 3-glucuronidation accounts for 88% of morphine total
glucuronidation in HLM. In order to validate the approach, UGT1A3, 1A9 and
2B7 RAFs were calculated using 10 individual HLM preparations. Total glucur-
onidation activities predicted from recombinant enzymes for each preparation
were compared with actual activities obtained by incubating morphine with the
10 individual HLM. Excellent correlation was found (Spearman r = 0.939 and
0.806 for M3G and M6G production, respectively). The bias between observed
and predicted activities ranged from 11% to 56% (median = 29%) for M3G and
from – 27% to – 53% (median =– 40%) for M6G. Conclusion: The RAF ap-
proach allowed acurate description of morphine liver glucuronidation in vitro
and confirmed that UGT2B7 is the major enzyme involved in this metabolic
pathway. This approach was validated and might be useful for other drugs and
xenobiotics.
Keywords: drug metabolism, glucuronidation, microsomes, morphine, recombi-
nant enzymes
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Aims: Continuous renal replacement therapy (CRRT), such as continuous hemo-
diafiltration (CHDF) is applied for critically ill patients suffering from acute renal

failure or other severe conditions in intensive care units. Besides the effective
removal of uremic compounds, it is also known that some antibiotics are removed
efficiently by CHDF and often result in therapeutic failure. However, there is
limited information for the quantitative prediction of individual antibiotics clear-
ance during CHDF to enable the individual dosage setting. The aim of the study is
to quantitatively predict the pharmacokinetics of antibiotics during CHDF and to
set up the optimal dosages of antibiotics in patients receiving CHDF. Methods:
To determine the extent and mechanisms of antibiotics removal by CHDF, in vitro
CHDF experiments were conducted using amikacin, vancomycin and teicoplanin.
The polyacryronitrile dialysis membrane was applied to CHDF apparatus and 5%
(w/v) human serum albumin was used as artificial plasma. The in vitro clearances
of antibiotics were determined and its relationship to unbound fraction (fu) of
antibiotics and CHDF condition were analyzed. Then in vivo CHDF clearances
of antibiotics in 16 critically ill patients receiving CHDF were determined from
the therapeutic drug monitoring data, CHDF condition and the patients’ back-
ground described in clinical records. The observed CHDF clearances were com-
pared to the predicted values based on in vitro findings. Based on these results, we
constructed nomograms of dosage of these three antibiotics to achieve the desir-
able pharmacokinetic parameters in patients receiving CHDF to enable the indi-
vidual dosage setting. Results: The in vitro study revealed that the CHDF clear-
ances of the antibiotics were described as a product of the outflow rate of a drain
and the fu of antibiotics. The observed in vivo clearances agreed with the pre-
dicted values within 0.67 to 1.5-fold for 15 of 16 patients when the fu was
corrected by Scatchard equation. Furthermore, nomograms of dosage of these
three antibiotics revealed that the dosage described in literatures may result in
over or underdosing in some situation. Conclusion: The clearance of amikacin,
vancomycin and teicoplanin during CHDF were correctly predicted from CHDF
condition and patients’ background. The nomograms of dosage constructed in this
study would facilitate the setting of the dosage of antibiotics in critically ill
patients receiving CRRT.
Keywords: antibiotics, continuous hemodiafiltration, critically ill patients, phar-
macokinetics, renal replacement therapy

P119 The effect of the circadian rhythm on the clearance of
aminoglycosides in ICU patients
van Maarseveen E1, Proost J2, Neef C3, Touw D4

1University Medical Center Utrecht, Utrecht, The Netherlands; 2Universitity of
Groningen, Faculty of Mathematic and Natural Sciences, Department of
Pharmacokinetics, Groningen, The Netherlands; 3Maastricht University Medical
Center, Maastricht, The Netherlands; 4Apotheek Haagse Ziekenhuizen, Den Haag,
The Netherlands

Aims: Critically ill patients, admitted to an intensive care unit, are at high risk of
acquiring a nosocomial infection. Aminoglycosides (AMGs) are frequently used
as first line therapy in severe hospital-acquired pneumonia or sepsis. It has been
shown that once daily dosing (ODD) can reduce toxic effects without compromis-
ing efficacy compared to multiple daily dosing. With the introduction of ODD the
time of administration could affect treatment outcomes. Multiple studies have
demonstrated an effect of the time of administration on the clearance of AMGs.
However, this effect has never been studied in critically ill patients on ODD.
Therefore, we examined the relation between time of administration and clearance
of AMGs in these patiens. Methods: In this retrospective analysis all ICU pa-
tients, admitted between Jan 2001 and Dec 2009, who were treated with i. v.
tobramycin (TOB) or gentamicin (GEN) were included. Patients had to be over
18 years of age, have an estimated creatinine clearance higher than 25 mL/min and
recieve a once daily dose larger than 4mg/kgLBM. Finally, a peak level drawn
0.5 – 1 h and a second level drawn 6 – 14 h after end of infusion had to be avail-
able. Patients were divided into three groups by time of administration: morning,
afternoon and night. Pharmacokinetic parameters were calculated with MW�harm
(version 3.60) and compared by Student’s t-test. A p-value less than 0.05 was
considered to be statistically significant. Results: 101, 145 and 145 patients were
included in the morning, afternoon and night group respectively. No significant
difference was found in patient characteristics. The mean population TOB or GEN
clearances were 3,3, 3.4 and 3.5ml/min and the AUC’s were 122, 117 and
115 h*mg/L for the morning, afternoon and night group, respectively (see table
1). Conclusion: This large retrospective study showed that the time of adminis-
tration had no influence on the pharmacokinetics of TOB and GEN in ICU
patients. Consequently, an effect on treatment outcomes is unlikely. This could
be due to the absence of a circadian rhythm in these patients. We advise AMGs to
be administerered as soon as possible in case of (suspected) severe hospital-
acquired pneumonia or sepsis and conjointly to maintain a 24 h-interval for sub-
sequent dosages.



Abstracts Ther Drug Monit · Volume 33, Number 4, August 2011

q 2011 Lippincott Williams & Wilkins512

Table 1

Time of Administration p-values

6:00 – 12:55
(SD)

13:00 – 18:00
(SD)

21:00 – 3:00
(SD)

morning
vs. night

afternoon
vs. night

morning
vs. after-
noon

V1 (L/kgLBM) 0.326
(0.087)

0.336 (0.098) 0.332 (0.082) p = 0.53 p = 0.62 p = 0.54

Cl (mL/min) 3.3 (1.3) 3.4 (1.4) 3.5 (1.3) p = 0.53 p = 0.28 p = 0.74
AUC (h*mg/L) 122.0 (56.4) 116.5 (64.9) 115.4 (58.4) p = 0.45 p = 0.88 p = 0.57
V1 = volume of distribution, LBM= lean body mass, CL =Clearance of aminoglycoside, AUC = area-
under-the-curve

Keywords: aminoglycosides, circadian rhthm, clearance, diurnal, gentamicin, to-
bramycin

P120 A UPLC-MS/MS assay for the quantification of
meropenem and piperacillin concentrations in human plasma
Stove V1, Van de Velde E2, Carlier M3, Verstraete AG4

1Laboratory of Clinical Biology, Department of Clinical Chemistry, Microbiology
and Immunology, Ghent University Hospital, Gent, Gent, Belgium; 2Department of
Clinical Chemistry, Immunology and Microbiology, Ghent University Hospital,
Gent, Belgium; 3Ghent University - Faculty of Pharmaceutical Sciences, Ghent,
be; 4Laboratory of Clinical Biology, Ghent University Hospital, Gent, Belgium

Aims: Meropenem and piperacillin are beta-lactam antibiotics that are widely
used to treat severe infections in patients at the intensive care unit and there is
an increasing interest in therapeutic monitoring of thes antibiotics in critically ill
patients. Various chromatographic methods with UV detection have been de-
scribed to measure total plasma concentrations of these antibiotics. The objective
of this work was to develop a rapid method for the simultaneous detection of these
drugs in human plasma. Methods: After blood collection in lithium heparin tubes,
samples were quickly centrifuged and plasma was frozen at – 20 �C until analysis.
Thawed plasma samples were then spiked with oxacillin as an internal standard
and deproteinised using acetonitrile. After centrifugation, a portion of the super-
natant was diluted and analysed using ultraperformance-liquid chromatography
tandem mass spectrometry (UPLC-MS/MS). The compounds were chromatogra-
phically separated on a Waters Acquity UPLC system using a BEH C18 column
(1.7mm, 100mm x 2.1mm) kept at 50 �C and a gradient elution of water and
acetonitrile, both containing 0.1% formic acid. Compounds were detected with
a Waters Acquity TQD mass spectrometer operating in positive electrospray
ionisation using a compound-specific MRM method. Total run time was 4 min-
utes. Results: Linearity was established up to a concentration of 80mg/L (mer-
openem) and 200mg/L (piperacillin). The method was also validated for preci-
sion, accuracy, drift and other parameters and used to evaluate the bench-top and
refrigerator stability of meropenem and piperacillin levels in non-stabilised plasma
samples. At room temperature, the stability was checked after 1 hour and 24 hours
and showed for both antibiotics a recovery of >95% and 60 – 65%, respectively.
Storage of the plasma sample for 1 hour at room temperature, followed by storage
at 4 �C for 7 and 23 hours showed a decrease in drug concentration up to 20%.
Conclusion: Our method allows the fast and simple determination of meropenem
and piperacillin plasma concentrations in a single run. Application of this method
in routine monitoring of meropenem and piperacillin in patients at the intensive
care unit is feasible within a time interval allowing dose adjustment, but requires a
strict control of the pre-analytical phase.
Keywords: UPLC-MS/MS, beta-lactam, drug monitoring

P121 An UPLC-mass spectrometry method for the
quantification of six antibiotics simultaneously in small volume
neonatal plasma samples
Chahbouni A1, Vos RM1, Burger JCG1, Sinjewel A1, Wilhelm AJ1, Veldkamp AI1,
Swart N1

1VU University Medical Center, Amsterdam, The Netherlands

Aims: Only very low volumes of blood can be safely drawn from very low birth
weight neonates for PK study purposes [1]. We developed and validated an ultra
performance liquid chromatography-mass spectrometry method for the simulta-
neous analysis of amikacin, amoxicillin, flucloxacillin, meropenem, penicillin G
and vancomycin in only 50 ul human plasma. Methods: Pre-treatment of the
samples was achieved by using protein precipitation. Separation was performed
on a Waters� Acquity Ultra Performance liquid chromatgraphy using a Phenom-
enex Fusion� RP18 column. The mass spectrometer tandem quadrapole detector�

was equipped with an electro spray ionization probe, operating in the positive
mode. Results: The linear range of the method for the determination of amikacin,
amoxicillin, flucloxacillin, meropenem, penicillin G and vancomycin was found to
be linear in the range 0.15 – 50; 0.15 - 50; 0.40 – 112 ; 0.20 – 80 ; 0.12 – 41; 0.22 –
80mg/L, respectively. The with-in- and between-run accuracy ranged from 85%–
110% and the with-in- and between-run precision of the method was within 10%.

Conclusion: This method is suitable for PK studies of antibiotics in very low birth
weight neonates and is also suitable for therapeutic drug monitoring.
Keywords: UPLC-MS/MS, amikacin, amoxicillin, flucloxacillin, meropenem, pe-
nicillin G, vancomycin

P122 Simple HPLC method for cefazolin determination in
human plasma/serum–application to analysis of cephalosporines
Kunicki PłK1, Waś J1
1Institute of Cardiology, Warsaw, Poland

Aims: The aim of the study was to develop simple and low-cost analytical method
suitable for pharmacokinetic and TDM studies with cefazolin (CEF). Methods:
CEF was determined using HPLC system with UV detection. The separation was
performed at ambient temperature under isocratic conditions on LiChrosorb RP8 –
5 column (250 x 4.6mm) using the mixture: CH3CN–H2O – 0,5M KH2PO4 (100:
894: 6, v/v) as a mobile phase with a flow rate of 1,5 mL/min. UV detection was
performed at 272 nm. The 0,2 mL aliquot of plasma/serum after addition of
internal standard (cefamandole, IS) was precipitated with 0,4 mL of acetonitrile.
After centrifugation, the 0,2 mL volume of supernatant was transferred into con-
ical glass tube and evaporated at 30oC, then the dried extract was reconstituted in
water and injected onto HPLC system for CEF determination. Results: CEF and
IS were eluted at retention times of 3,5 and 7,1 min, respectively. The method was
validated according to incoming EMA guideline. No significant interference with
biological matrix constituents was noted. The method was calibrated and found
linear up to 100 mg/mL with LLOQ of 0,2 mg/mL. The precision was satisfactory
in whole range tested with RSD of 2,3 – 12,5% and of 1,7 – 7,1% for intra- and
inter-assay, respectively. The within-run accuracy was found between – 2,3% and
+3,2% and the between-run accuracy was between – 3,5% and +1,1%. Rapid and
simple analytical procedure based on serum protein precipitation resulted in sa-
tisfactory recoveries both for CEF (74,8%) and IS (77,5%) being stable in whole
CEF range tested. Method stability was confirmed by freeze-thaw and short &
long term stability testing. Conclusion: Presented procedure for CEF analysis in
human plasma/serum may be recommended as low-cost analytical tool for phar-
macokinetic studies as well as for TDM. The procedure can be easily adopted for
cefamandole and other cephalosporines determination.
Keywords: HPLC, cefazolin

P123 Early therapeutic dug monitoring in elderly patients being
treated with potentially nephrotoxic antibiotics may help reduce
toxicity risk
Tesfaye H1, Jedlickova B1, Semansky M3, Palivoda M4, Pavelkova V5

1Department of Clinical Biochemistry and Pathobiochemistry, Division of Clinical
Pharmacology, Faculty Hospital Motol, 2nd Faculty of Medicine, Charles
University Prague, Czech Republic; 2Synlab Chech S.r.o., Prague, Czech
Republic; 3Mediterra Hospital, Sedlcany, Sedlcany, Czech Republic; 4Masaryk
Hospital, Usti nad Labem, Division of Infectious Diseases, Usti nad Labem, Czech
Republic

Aims: Elderly patients are prone to drug toxicity due to existing physiologic organ
function deterioration. Furthermore, many of elderly patients are polymorbid and
as a result are on concomitant drugs use. Under such conditions, any drug dosing
error may be fatal particularly in this patient’s population. Aminoglycoside and
glycopeptide antibiotics are known nephrotoxins in particular for these elderly
patients. Studies of risk factors for aminoglycoside nephrotoxicity in humans
concluded that age is a risk factor. Therapeutic drug monitoring may help to
minimizWe aim describe clinical case series of elderly patients on amikain and
vancomycin therapy, Who developed renal function impairment in association
with toxic drug levels revealed after delayed monitoring and its consequences. e
risk of toxicity or therapeutic failure, if timely provided. Patients and Methods:
Data of eight patients (66 – 85 years old), two males and two females treated with
amikacin and four females on vancomycin therapy were included in the study.
Serum drugs’ levels determined by fluorescent polarization immunoassay (FPIA)
were used to guide dose adjustments. Results: The patients in the case series
demonstrated evident renal function impairment manifested by 2.5 – 10 fold serum
creatinine elevation. Trough levels of the drugs were 2 – 15 fold above the recom-
mended ranges. In one case of amikacin overdose, haemodialysis was required.
Underlying ischemic heart disease and sepsis were characteristic for these patients
with abnormal drug levels. Conclusion: These case series illustrate that elderly
patients with pre-existing risk may be exposed to unpredictable renal function
deterioration on long term aminoglycoside or glycopeptide antibiotics unless
monitored without delay regardless of initially normal serum creatinine. In cases
these antibiotics are of choice in elderly, obtaining serum levels immediately
before the second dose and accordingly dosing regimen adjustment is warranted.
Overall, timely therapeutic drug concentration monitoring within clinical state
context may ensure safer and effective therapy with cost-savings and favourable
outcomes.
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Keywords: elderly, nephrotoxic antibiotics, TDM, toxicity risk

P124 Determination of the concentration of Cefmetazole in
cord plasma and its clinical application in patients with cesarean
section
Wang L1, Wei Y1, Duan J1, Xiong X1, Zhang X1

1Pharmacy Department, Peking University Third Hospital, Beijing, China

Aims: To establish an HPLC method to determine the cord blood concentrations
of cefmetazole, and to investigate the safety of prophylactic antibiotics in esarean
patients. Methods: Research was achieved on Agillent Eclipse XBD-C18 column
(150mm x 4.6mm, 5mm). The mobile phase was consisted of ammonium acetate–
methanol (85: 15, ammonium acetate pH= 6) and internal standard was paraceta-
mol. The flow rate was 1ml•min– 1 and detection wavelength was 273nm. 11
health cesarean patients were selected to intravenous infusion of cefmetazole
sodium 2mg before the surgery and cord blood was obtained at different time
points after administration. Results: The analytical results demonstrated a good
linearity within the range of 2.5 – 1000mg/mL –1 (r = 0.9994) for cefmetazole. The
method recoveries were more than 90%. The intra-day and inter-day RSD were
less than 6%. The cord blood that got 15 minutes– 4 hours after cefmetazole
administration had a concentration ranged 3.81 mg/mL –1– 25.52mg/mL –1. Con-
clusion: The method is simple, accurate and reproducible and will provide a
theoretical basis for clinical and pharmacokinetic study.
Keywords: Cefmetazole, HPLC, Blood- plasma concentration

P125 Ciprofloxacin serum concentrations in patients of
different age groups hospitalized in general wards
Stolk L1, Haeseker M2, Bruggeman C2, Neef C1, Verbon A1

1Department of Clinical Pharmacy and Toxicology, University Hospital of
Maastricht, Maastricht, The Netherlands; 2Department of Microbiology Unversity
Hospital of Maastricht, Maastricht, The Netherlands

Aims: Probability of cure of an infection with ciprofloxacin has been shown to be
dependent on AUC0 – 24 and the MIC. Recent data have shown that the majority
of critically ill patients on ICU’s have low ciprofloxacin AUC0 – 24/MIC. No data
are available about patients on general wards and about the influence of age. Aim:
Determination of AUC0 – 24/MIC of ciprofloxacin of patients hospitalized in
general wards. Methods: Ciprofloxacin concentrations were measured with RP-
HPLC in surplus serum from routine assays. Data of 80 hospitalized patients were
analyzed. The mean ciprofloxacin dose was 707 (range 400 – 1200)mg/day iv.
Pharmacokinetic parameters were calculated with Bayesian fitting (MW�HARM
3.60 Mediware, The Netherlands). A two compartment open model, described in
literature, was used. SPSS 16.0 was used for statistics. Results: Mean (+ sd) age
was 66 (17) years, and number of plasma levels/patient was 3.6 (1.3). Twenty one
to seventy five percent of the patients did not reach the for ciprofloxacin proposed
AUC0 – 24/MIC > 125 when micro-organisms have a MIC between 0.25 – 0.5mg/
l, which is in the susceptible range. Pharmacokinetic parameters were: Cl/
W= 0.2397 (0.1254) l/h/kg; V/W=2.502 (0.936) l/kg; AUC0 – 24 = 48.8
(22.9)mg/l.h. Cl/W was significantly lower for patients > 70 than for < 70 years
(p < 0.001). Significant Pearson’s correlations were found between Cl/W and age
and serum creatinine and V/W (P< 0.01): R was respectively – 0.468, – 0.547, and
0.416. Conclusion: AUC0 – 24/MIC did not reach the desired ratio > 125 with the
current dosage regimen. We suggest to increase the standard dose with 50%.
Ciproflocxacin clearance decreases both with increasing age and increasing serum
creatinine concentrations. Because interindividual variability of the pharmacoki-
netic parameters was high, therapeutic drug monitoring of ciprofloxacin concen-
trations should be considered to individualize optimal dosing.
Keywords: ciprofloxacin, clearance, dosing, elderly, pharmacokinetics

P126 Comparison of one vs. two blood samples for
determination of tobramycin AUC in children with cystic fibrosis
Norris RLG1, Barras M2, Alraman H3, Kirkpatrick C4, Dakin C5, Harris M5,
Jess K5

1Australian Centre for Paediatric Pharmacokinetics, Mater Pharmacy Services,
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Queensland, St Lucia, Australia; 3Mater Medical Research Institute, South
Brisbane, Australia; 4University of Queensland, Brisbane, Australia; 5Mater
Children’s Hospital, South Brisbane, Australia

Aims: The therapeutic range for tobramycin in cystic fibrosis (CF) is an AUC
between 70 – 100mg l hr– 1. Currently, 2 blood concentrations are required to
estimate the AUC, which is costly, painful to the patient and often difficult to
coordinate. A model-based Bayesian predictive program (TCIWorks�) is available
which requires evaluation in the clinical setting. The aim of this project was to
retrospectively evaluate the accuracy of an AUC estimated using one blood con-

centration as compared with an AUC based on two concentrations using TCI-
Works�. Methods: Data were collected from CF patients admitted on once daily
IV tobramycin. Each patient had 2 blood samples taken according to usual clinical
practice, on 2 separate occasions. Dosing data, tobramycin concentrations and
patient demographics from the first occasion were entered into TCIWorks� to
establish the patient pharmacokinetic model. Using this model, data from the
second occasion were used to estimate an AUC from 1 concentration (AUC1)
and from 2 concentrations (AUC2). Two patient groups were analysed. Group 1
comprised 14 children where accurate sampling and administration times were
obtained. Group 2 included a different group of 16 children where the sampling
and dosing times were obtained from patient charts. Results: Key results are
shown in Table 1: In group 1, AUC1 correlates highly with AUC2 (P< 0.001),
with minimal bias. Despite data being less accurate in the total population, the
correlation is still high (P< 0.001). Conclusion: TCIWorks� required only 1 blood
sample to calculate an AUC, once an individual patient model was established. A
prospective study is required to confirm this finding.

Table 1: Summary of patient demographics and results by patient group. See
text for details.

Population
(N)

Median
weight
(range), kg

Gender Median age
(range), yr

Correlation
AUC1 vs.
AUC2

Bias Bias (95% CI)

Gp 1 (14) 28.5 (14 – 57) 7m, 7f 11.5 (3 – 17) R2 = 0.94 1.00 -4.91 to 6.91
Total (30) 30 (14 – 74) 14m, 16f 11 (2 – 17) R2= 0.84 -0.72 -10.1 to 8.7

Keywords: cystic fibrosis tobramycin bayesian

P127 Therapeutic drug monitoring of individual teicoplanin
components; factors affecting pharmacokinetics of individual
teicoplanin components
Suzuki Y1, Itoh H1, Kawasaki K1, Sato Y1, Takeyama M1

1Department of Clinical Pharmacy, Oita University Hospital, Oita, Japan

Aims: Teicoplanin is a mixture of six major components, designated A3 – 1, A2 –
1, A2 – 2, A2 – 3, A2 – 4 and A2 – 5, with similar chemical structures and polarity.
The antimicrobial activities of these components against certain microbial species
differ 2. This study aimed to examine whether the pharmacokinetics of individual
teicoplanin components vary in patients by determining serum concentrations of
the components and analyzing the effects of patient characteristics on the relative
serum concentrations of individual components. Methods: Between October 2010
and February 2011, 98 serum samples were obtained from 38 patients for routine
therapeutic drug monitoring of teicoplanin at Oita university hospital. Individual
serum concentrations of teicoplanin were measured by HPLC. Multiple regression
analysis was used to analyze the relationship between the relative proportions of
individual teicoplanin components in serum samples and patient characteristics
and laboratory data. Results: Relative proportions of A3 – 1, A2 – 1, A2 – 2, A2 –
3, A2 – 4 and A2 – 5 in 11 lots of teicoplanin (Targocid�) administered during the
study duration were 4.4 € 0.3, 8.9 € 0.8, 67.2 € 0.7, 5.9 € 0.3, 7.0 € 0.2 and
6.7 € 0.2%, respectively (mean € S.D.). Correlation analyses of patient’s serum
concentrations showed high coefficients of correlation (r > 0.77) among A2 – 2,
A2 – 3, A2 – 4 and A2 – 5, whereas A3 – 1 and A2 – 1 correlated weakly with other
components (r < 0.45). Multiple regression analysis identified acute leukemia as a
significant factor associated with relative serum A2 – 1 proportion. In acute leu-
kemia patients (n = 17), the proportion of A2 – 1 in serum was more than three-fold
higher compared to other patients (19.5 € 11.0 vs. 6.2 € 0.8%, p < 0.001). Con-
clusion: This study revealed that serum concentrations of A3 – 1 and A2 – 1 varied
widely among patients and A2 – 1 was accumulated in patients with acute leuke-
mia, indicating that the pharmacokinetics of teicoplanin may be different in these
patients. These results suggest that therapeutic drug monitoring of individual
teicoplanin components may provide useful information of the pharmacokinetics
of individual teicoplanin components in each patient.
Keywords: Teicoplanin, Pharmacokinetics, individual components, TDM

P128 Teicoplanin measurements in serum using the seradyn
innofluor and the new QMS immunoassay on a Beckman AU 2700
clinical analyzer
Samsinger U1, Schmid RW1

1Department of Laboratory Medicine, Medical University of Vienna, Vienna,
Austria

Aims: Teicoplanin is a glycopeptide antibiotic which is now widely clinically
used in the treatment of infections caused by gram-positive strains. Therapeutic
concentrations in serum are typically in the 10 to 20 mg/mL range (trough con-
centrations). Monitoring serum concentrations of the drug is recommended to
obtain maximal clinical effects especially in patients with impaired renal function
and to minimize potential side-effects. The very recently newly available teico-
planin immuno assay for the photometric clinical analyzer platform was com-
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paired against the Seradyn Teicoplanin Innofluor Assay currently used in our
laboratory for measuremnts of teicoplanin in patient serum samples. Methods:
The new QMS teicoplanin immunoassay was applied onto a Beckman AU 2700
clinical analyzer platform using the manufacturers assay protocol. Within day and
day to day precision were run with standard control materials. Routine measure-
ments of patient samples with the Seradyn Teicoplanin Innofluor Assay Kit on an
Abbott TDx/FLx Analyzer were compaired. Results: On calibration the new
turbidimetric QMS assay shows a steep negative calibration curve in the range
between 0 to 100mg/ml. Within run data display a very low variability of < 6%
(5,1% in the 10mg/ml and 3,5% in the 30mg/ml range). The least detectable
concentration was determined by dilution of control samples to be at the 0.5 mg/
mL level. Approx. 200 unfrozen patient serum samples measured with the Seradyn
Teicoplanin Innofluor Assay Kit on an Abbott TDx/FLx Analyzer in the daily
routine were reanalyzed with the QMS assay on the photometric analyzer plat-
form: Data show a very good linear correlation (R = 0.960) but with a significant
negative bias to the TDx data (y = 0.833 x – 0.27). While direct comparison of
control material shows no bias between the two assay platforms, the patient bias
cannot be directly expalined. Conclusion: The new photometric QMS teicoplanin
assay shows a very acceptable precision and accuracy on the AU 2700 analyzer
platform but a significant negative bias when comparing patient data. This fact
cannot be directly explained and might lay in an altered cross reactivity of the
antibody to the heterogenous glycopeptide antibiotic structures or of its metabo-
lites.
Keywords: QMS immunoassay, clinical analyzer, teicoplanin, therapeutic drug
monitoring

P129 Prescribing pattern and therapeutic drug monitoring of
vancomycin at a tertiary hospital in Oman
Al Za’abi MA1, Shafiq S1, ElHashmi B1

1Department of Pharmacology, Sultan Qaboos University, Muscat, Oman

Aims: Vancomycin resistance is a major impediment and has the potential of
rendering vancomycin use to obsolescence. Vancomycin resistant enterococcus
(VRE) is a highly resistant pathogen which is linked to overuse of vancomycin.
In response, Hospital Infection Control Practices Advisory Committee (HICPAC)
released guidelines for the proper utilization of vancomycin to restrict and control
overuse of vancomycin. Additionally, North American consensus review pub-
lished guidelines for the proper procedures for vancomycin TDM to ensure the
most efficacious vancomycin therapy. The objective of the study is to describe the
prescribing pattern and TDM of vancomycin at Sultan Qaboos University Hospital
(SQUH) and to compare it with HICPAC, North American consensus review for
vancomycin TDM and SQUH antibiotic policy Methods: The study was an ob-
servational study with a retrospective cohort study design carried out at SQUH (a
five hundred eighteen-bed tertiary care hospital in Muscat, Oman). The subjects
included were all hospitalized patients who were treated with intravenous (IV) and
oral vancomycin during a 12-month period, from January 1st 2009 to December
31st 2009. Vancomycin was prescribed to 365 patients. The average age of the
subjects was 26.2 € 24.3 years. Male: female subjects were 52.3%: 47.7%. The
use of vancomycin was evaluated according to HICPAC, North American con-
sensus review for vancomycin TDM and SQUH antibiotic policy Results: Inap-
propriate prescribing of vancomycin was 79.1% and 74.9% according to HICPAC
guidelines and SQUH policy, respectively. The commonest inappropriate indica-
tion practiced was the continued empirical use of vancomycin after obtaining
cultures that were negative for b-lactam resistant gram positive microorganisms.
The TDM practices in SQUH were not in line with North American consensus
recommendations. However, the TDM practices were majorly appropriate accord-
ing to SQUH guidelines Conclusion: Inappropriate prescribing of vancomycin
existed in all inpatient units of the hospital. Although much of vancomycin utili-
zation was inappropriate according to both HICPAC and SQUH guidelines, we
recommend that none of these guidelines should be used solely to prescribe
vancomycin. New guidelines should be created with suggestions from both these
guidelines. In addition, the North American TDM consensus protocols are cur-
rently reviewed for possible implementation at SQUH in order to ensure adequate
and safe vancomycin therapy.
Keywords: HICPAC, SQUH, TDM, utilization, vancomycin

P130 A population pharmacokinetic structural model for
Vancomycin in preterm neonates
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Aims: Preterm neonates are susceptible to nosocomial infections during their stay
in the neonatal intensive care unit. Vancomycin is a frequently used antibiotic for
treatment of nosocomial bacterial pathogens. Low plasma concentrations may
result in non effective therapy while high levels are reported to be associated with
nephrotoxicity and ototoxicity. Besides, vancomycin clearance shows a high inter-
individual variability in the pharmacokinetic parameters in neonates. The aim of
this work was to develop a population pharmacokinetic structural model based on
non-linear mixed effects models as a basis for further model development to
optimize the dose regimen of vancomycin in preterm neonates. Methods: The
study population consisted of 118 preterm newborn infants hospitalized at the
neonatal intensive care unit at our Hospital (tertiary-level hospital, Argentina)
between 2000 and 2011. A total of 271 plasma vancomycin levels (retrosspective
data) obtained before the next dose and 1-h after the end of vancomycin infusion
and associated covariates (postmenstrual age; postnatal age; weight; height; clear-
ance of creatinine; bilirubin; apgar score; associated pathologies; concomitant
medication) were recorded. The model was developed using the stochastic approx-
imation EM-algorithm implemented in Monolix. Model selection was performed
by means of graphical and statistical information criteria also provided by Mono-
lix. Results: We selected a one-compartment linear disposition model with zero
order input and first-order elimination. The residual variability was modeled using
a mixed error model (additive and proportional). Mean population estimate for
volume of distribution was 905ml (CV 13%) with a between-subject variability
81.6%. Mean population estimate for clearance was 96.3ml/h (CV 10%) and
between-subject variability was 95.4%. The parameters of the residual error mod-
el were: a = 4.17(CV 17%), b = 0.222 (CV 28%). Conclusion: The population
parameters estimated with Monolix, which is a free and based on well mathema-
tically studied algorithms software, are consistent with those reported in the lit-
erature and obtained using other PopPK programs. This is the first model devel-
oped for vancomycin in neonates in a South American country population. Cov-
ariates will be next studied so as to explain the high between-subject variability
observed in the pharmacokinetic parameters. This analysis will allow us to obtain
an individualized dose regimen of vancomycin in the studied population.
Keywords: vancomycin, premature neonates, population pharmacokinetics

P131 Continuous infusion of vancomycin: effective, efficient
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Aims: Vancomycin is an antibiotic which is used in (suspected or proven) bacter-
iaemia, peritonitis or osteomyelitis with grampositive micro-organisms. Currently
in most Dutch hospitals vancomycin is administered as an intermittent infusion.
As the killing of vancomycin is dependent of the AUC/MIC ratio and/or time
above MIC, a continuous infusion should be at least as effective as an intermittent
infusion based on its pharmacodynamics. Studies comparing continuous (CIV) and
intermittent (IIV) infusion of vancomycin indicate continuous infusion is as effec-
tive and safe as intermittent infusion. In osteomyelitis it might even be superior.
However, no loading and maintenance dosages are known for CIV. Here, we tried
to establish and validate a dosing schedule for continuous infusion of vancomycin.
Methods: Continuous infusion of vancomycin in patients with a calculated crea-
tinine clearance ranging from 25 to 125 mL/min was simulated in MW�harm
(versie 3.60, Medi\Ware). A population model was used to calculate loading and
maintenance dosages within a range of calculated creatinine clearances. The target
range for steady state concentration (Css) at 24 – 48 h was set at 16 – 20mg/L
corresponding with an AUC24/MIC ratio of at least 400mg*h/L. A set of 20
steady state concentrations (Css’s) was used to validate the proposed infusion
schedule. Results: An infusion schedule for CIV was established (Table 1). Sam-
ples for validation were drawn 24 – 48 h after start of infusion. Samples were
analysed by immunoassay (TDx, Abbott). Validation showed that 16 out of 20
Css’s (80%) were within the predefined target range (16 – 20mg/L). Two patients
had a Css higher than the upper limit (21.9 and 20.5) and Css’s in two patients
were low (11.3 and 14.4mg/L). After dosage correction based on linear pharma-
cokinetics Css’s at 72 h of these patients fell within the target range. Conclusion:
CIV offers clear advantages over IIV for patients with a very high clearance of
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vancomycin and for out-of-hospital patients. Furthermore, continuous infusion is
less expensive, simplifies TDM and may shorten hospital length of stay in selected
patient populations. A simple and validated infusion schedule for continuous
infusion is available.

Table 1: Dosing schedule for continuous infusion of vancomycin. Start with
loading dose: 1000mg administered over 2 h

Maintenance Dose

Creat Cl* (ml/min/1,73m2) Dose# (mg/24 h)
< 30 500
30 – 39 750
40 – 49 1000
50 – 59 1250
60 – 79 1500
80 – 89 1750
> 90 2000
*estimated creatinine clearance
#Target Css: 16 – 20mg/L (sample drawn 24 – 48h after start of infusion)

Keywords: TDM, vancomycin, continuous infusion, cost-effectivity, effectivity,
safety, toxicity

P132 Determination of vancomycin released from bone grafts
Klapkova E1, Melichercik P2, Prusa R3, Halacova M4, Kukacka J5
1Department of Clinical Biochemistry and Pathobiochemistry, Charles University
2nd Faculty of Medicine and University Hospital Motol, Prague, Czech Republic;
2Department of Orthopaedics, Charles University 1st Faculty of Medicine and
University Hospital Motol, Prague, Czech Republic; 3Department of Clinical
Biochemistry and Pathobiochemistry, Faculty Hospital Motol, Prague, Czech
Republic; 4Department of Clinical Pharmacy, Na Homolce Hospital, Prague,
Czech Republic, Prague, Czech Republic; 5Department of Biomedical Technology,
Faculty of Biomedical Engineering, Czech Technical University in Prague,
Kladno, Czech Republic

Aims: Infections of the musculoskeletal system present a serious problem in
orthopaedic and trauma medicine, because they are associated with the develop-
ment of resistence to antibiotics. The occurrence of methicillin-resistant Staphy-
lococcus aureus (MRSA) infections has been increasing as well as the risk of
vancomycin-resistant Staphylococcus aureus (VRSA) infections. The aim of this
work was to ascertain whether the local concentration of vancomycin released
from cancellous bone grafts exceeded the minimum inhibitory concentration
(MIC) for VRSA (> 16mg/L) during 16 days in vitro experiment. Methods: As
local carries of antibiotics morselised grafts of spongy bone were selected. Mor-
selised bone was impregnated with vancomycin, 1 g of vancomycin per 100 g of
bone. From this mixture were prepared 20 samples weighing 1 g. Each sample was
placed in a test tube containing phosphate buffer (pH= 7.4), the test tubes were
placed in a termostat at 37 �C. The buffer samples were taken at intervals 1, 2, 3,
4, 5, 6, 12, 24 hours and then every second day. The levels of vancomycin were
measured by high performance liquid chromatography with UV detection. The
separation was accomplished on a Purospher RP– 18e, 125 x 3,5mm, 5mm column
at 21 �C. The mobile phase consists of acetonitrile, water and orthophosphoric acid
(8.5: 91.5: 0.125), flow rate 0.5 mL/min. The detection was performed at 230 nm.
The chromatographic run was carried out within 10.0 min. Results: During the
whole experiment the level of released vancomycin was higher than the MIC for
VRSA. The maximum average concentration was reached between the second and
the fouth days (508mg/L). Than the gradual decrease of vancomycin up to
332mg/L in 16 days was observed. But the level of vancomycin was exceeding
the MIC for VRSA. This finding is different from the results of similar study of
authors Witso et al. 2000, where the vancomycin dropped below the MIC after 2
weeks. Conclusion: In conclusion, vancomycin-loaded bone grafts can be recom-
mended for local treatment of the musculoskeletal system infected with antibiotic-
sensitive infections.
Keywords: high performance liquid chromatography, musculoskeletal system,
vancomycin, vancomycin-resistant Staphylococcus aureus

P133 Effect of congestive heart failure on vancomycin
pharmacokinetics
Shimamoto Y1, Tominari S2, Fukumoto K3, Ueno K4, Tanaka K5, Shirasaka T2,
Komori K1
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Aims: Vancomycin is a glycopeptide antibacterial agent used to treat infections
caused by methicillin-resistant Staphylococcus aureus. Optimising vancomycin
therapy with TDM is widely recommended because under-dosing contributes to
vancomycin resistance and over-dosing is associated with toxicity. Congestive
heart failure (CHF) may alter pharmacokinetics of various drugs. Indeed, previous
studies have reported that presence of CHF influences pharmacokinetics of some
cardiovascular agent. However, there have been no reports about the influences of
CHF on vancomycin. In this sudy, we investigated the effect of CHF on the
pharmacokinetics of vancomycin. Methods: Data was collected from 101 patients
(67 males, 34 females) hospitalized at the National Hospital Organization Osaka
National Hospital from September 2006 to February 2011. Left ventricular ejec-
tion fraction (LVEF) of patients in this study was as follows; 17 patients < 40%,
31 patients < 60%, 53 patients > 60%. Vancomycin was administered by intrave-
nous infusion for 1 hour. Peak vancomycin serum concentrations were measured
at 1 hour after the end of administration and serum trough concentrations were
measured just before the next administration. Serum vancomycin concentrations
were assayed by fluorescence polarization immunoassay method. Results: Vanco-
mycin clearance was 0.64 € 0.26 mL/min/kg (LVEF< 40), 0.85 € 0.33 mL/min/kg
(40£LVEF< 60), and 1.23 € 0.41 mL/min/kg (60£LVEF). The differences of the
clearances among groups were statisitcally significant (p < 0.05). In addition, in
patients with creatinine clearance (Ccr) > 100 mL/min, vancomycin clearance of
patients with LVEF< 40% was 65.2% of patients with 60%£LVEF. In contrast,
in patients with Ccr < 60 mL/min, clearance of patients with LVEF< 40% was
only 40.8% of patients with 60%£LVEF. Conclusion: Renal blood flow and
elimination of vancomycin in the kidney were decreased in CHF patients. In
presence of CHF, renal blood flow is reduced to a greater degree than the blood
flow of brain, heart, and other internal organs. In addition, CHF and renal dys-
function are closely interlinked clinical conditions; “cardiorenal syndrome”. Van-
comycin clearance was significantly decreased in patients with CHF and renal
dysfunction in this study. In conclusion, presence of CHF significantly decreases
vancomycin clearance, and the change is greater in patients with renal dysfunc-
tion. Therefore, dose adjustments and careful monitoring are needed in CHF
patients receiving vancomycin.
Keywords: congestive heart failure, pharmacokinetics, vancomycin

P134 Vancomycin concentration monitoring: a new look in its
application
El Desoky ES1
1Department of pharmacology, Faculty of Medicine, Assiut University, Assiut,
Egypt

Aims: Traditionally, TDM of vancomycin (VANCO) was suggested as peak (30 –
40mg/L) and trough (5 – 10mg/L) and the focus was towards preventing toxicity
by avoiding excessive troughs (>10mg/L). Recently, trough concentrations of 5 –
10mg/L have been found insufficient to achieve adequate tissue penetration,
correlated with therapeutic failure and led potentially for emergence of resistant
strains for VANCO. It has been found that minimal inhibitory concentration
(MIC) for VANCO plays a basic role in response of organisms to the drug and
it is the AUC/MIC value that is correlated with VANCO efficacy. In clinical
settings, it is difficult to obtain multiple serum drug concentrations to determine
the AUC. Therefore, trough VANCO concentration has been used as a surrogate
marker for the AUC. Methods: Use of AUC/MIC of VANCO as a new approach
for TDM of the drug Results: The American Thoracic Society has recommended a
trough VANCO levels of 15 – 20mg/L to overcome the lower penetration ability
of the drug into epithelial lining fluid and respiratory secretions in hospital ac-
quired ventillator associated pneumonia. An AUC/MIC of ‡ 400 has been pro-
moted as the target predictive of successful therapy and it could be achieved with
VANCO trough of 15 – 20mg/L together with an MIC of £ 1mg/L. If the MIC for
S.aureus was 2mg/L, the probability of achieving the target AUC/MIC of ‡ 400
becomes zero %. When the pathogen has a VANCO MIC= 0.5mg/L, the standard
dose regimen of 1gm/12 h (i.e.15 – 20mg/kg/day) for an individual with normal
renal function (CLcr ‡ 100ml/min) would achieve the targeted VANCO level (i.e.
15 – 20mg/L) and consequently the target AUC/MIC of ‡ 400. With MIC is ‡
1.5mg/L, treatment failure is expected even if target VANCO concentration is
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15 – 20mg/L and alternative therapy then should be considered. S aureus isolates
with MIC ‡ 2mg/L are significantly associated with increased mortality. When
isolates of S aureus with defective accessory gene regulator (agr) locus are ex-
posed to VANCO level < 10mg/L, they can produce new resistant strains (e.g.
hVISA, VISA) with increase in MIC from 1 to 8mg/L. Therefore, it is recom-
mended that trough VANCO level always be maintained above 10mg/L to avoid
development of resistance. Conclusion: MIC/AUC is the parameter to be assessed
when monitoring vancomycin therapy. A target value ‡ 400 achieves more effec-
tive overall antibiotic exposure. A trough value >10mg/L associated with MIC
1mg/L of VANCO help to achieve the target iMIC/AUC.
Keywords: AUC/MIC, TDM, vancomycin

P135 Population pharmacokinetics of amikacin in pediatric
cystic fibrosis patients using a nonlinear mixed effects method
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Aims: Amikacin (AMK) is an aminoglycoside antibiotic used in the treatment of
chronic lung infection by Pseudomonas aeruginosa in pediatric cystic fibrosis (CF)
patients. Due to physiological changes specific of the pathology, CF patients
require individualized dosages of different drugs related to the treatment of com-
plications, including aminoglycosides. Because of the lack of scientific studies
there is no consensus to support adequate AMK therapeutic scheme. The aim of
the present study was to characterize AMK pharmacokinetics (PK) and the inter
and intra-individual variability using a population approach in CF pediatric pa-
tients Methods: A total of 52 CF patients, mean age (S.D): 6.6 € 5.2 years re-
ceived AMK (15 to 30mg/kg/day; Q8, Q12, Q24 h) as part of a prospective study
at Hospital de Pediatr�a Garrahan (2004 to 2010). Plasma samples (n = 111) were
obtained at troughs and 0.5 h after the end of AMK i. v. infusion. AMK was
quantitated by FPIA. Population PK parameters (PopPK) were estimated using
nonlinear mixed effects modeling method (Monolix). The structural model was
built considering a one-compartment model. The residual variability was modeled
using a proportional error model chosen on the basis of graphical and statistical
criteria. Results: Estimated popPK parameters were clearance (CL): 3.23 L/h and
volume of distribution (V): 9.39 L with a relative standard error of 8% for both Cl
and V. The inter individual variability was 64.26% for V and 78.49% for CL. The
residual error was 39.9%. Conclusion: AMK population PK was characterized for
the first time in CF pediatric patients using Monolix. Based on these results we
propose to study possible association between PK parameters and several covari-
ates such as antropometric, clinical, and biochemical ones in order to study how
they are associated with AMK PK parameters.
Keywords: pseudomona auruginosa, amikacin, cystic fibrosis, pediatrics, popula-
tion pharmacokinetics, structural model

P136 Amikacin population pharmacokinetics in critically-ill
Kuwaiti patients
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Aims: Amikacin (AMK) is an aminoglycoside antibiotic that is most effective
against G-negative infections. Intensive care unit’s (ICU) patients demonstrate a
large pharmacokinetic (PK) variability. Individualized AMK dosage regimes
should be designed to obtain maximal therapeutic efficacy. To the best of our
knowledge, this is the first study in Arab population. The aim of the present study
was to develop a population PK model using sparse data collected routinely from
Kuwaiti patients in the ICU to provide an optimal clinical care. Methods: An
initial AMK dosage regimen (500mg q 12 h) was administered intravenously over
5 min to 42 Kuwaiti patients in the ICU of Al-Amiri Hospital in Kuwait. Blood
samples were collected from the patients just before AMK administration (trough)
and 1 h post-dose (peak). The samples collected (300 concentrations) were ana-
lyzed by Kobas Integra 400. The elimination rate constant (kel) was described by
the following equation: kel = kint + ks. clcr. AMK data were analyzed by NPAG
software of MM-USCPACK PC program. Demographic data and biological cov-
ariates were tested for evaluating their impact on AMK PK parameters. Results:
The PK of AMK was described by an open two-compartment model. The mean
(€ SD) population PK parameters of AMK and their inter-individual variability
(CV %) for 42 ICU patients were as follows: Kslope (0.0026 € 0.0023 h– 1,
87.6%) and initial volume of distribution (0.24 € 0.12 L/kg, 50.7%). Conclusion:

AMK population PK model in ICU patients was described. The mean values
obtained for AMK PK parameters are consistent with reported results in ICU
patients in other nations. The present model will be validated in phase-II of this
project by using 20 ICU patients to validate and determine the predictive perfor-
mance of this model. The population PK parameter results of our model could be
utilized to adopt an optimal dosage regimen of AMK for Kuwaiti patients in ICU.
Acknowledgments: The present work was financially supported by Kuwait Uni-
versity research grant (PT 02/07).
Keywords: amikacin, population pharmacokinetics, ICU, Kuwaitis

P137 Population pharmacokinetics of four b-lactams in
critically ill septic patients co-medicated with amikacin
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Aims: The acute phase of severe sepsis/septic shock is characterized by limited
information on b-lactam pharmacokinetics (PK) following the first dose. More-
over, b-lactam concentrations are rarely followed in routine practice. The aims of
the report were (i) to characterize the population PK of four b-lactams (piperacil-
lin (PIP), ceftazidime (CAZ), cefepime (FEP), meropenem (MEM)) at first dose
during the early phase of severe sepsis in critically ill patients co-medicated with
amikacin (AMK), and (ii) to investigate the ability to correctly assess the b-lactam
population PK using AMK data obtained from therapeutic drug monitoring
(TDM). Methods: Plasma samples were collected during the first hours of anti-
biotic treatment in a cohort of 88 critically ill septic patients. PK analysis was
performed using a nonlinear mixed effects modeling approach and was guided by
the biological rationale. For each b-lactam, the covariate model was optimized
using renal function. Furthermore, impact of the following TDM-related AMK
data, obtained in the same cohort of patients, was separately assessed: (1) empiri-
cal Bayes estimates of AMK, and (2) two suitable AMK concentrations. Identifi-
cation of the best covariate that may explain the altered b-lactams profiles was
investigated. Results: A two-compartment model with first-order elimination best
fitted all the b-lactam concentrations. Large central volume of distribution (24 L
for MEM and PIP, 20 L for CAZ and 18 L for FEP) and low total body clearance
(7.5 L/h for MEM, 6.8 L/h for PIP, 3.5 L/h for CAZ, and 4.5 L/h for CAZ) were
reported. Furthermore, results supported the superiority of AMK concentrations,
over renal function and AMK PK parameters, to assess the altered b-lactam PK (in
absence of any b-lactam measurements). Conclusion: The present study con-
firmed expected PK changes in critical illness, along with the large interindividual
variability. Furthermore, this paper highlighted the significant impact of amino-
glycoside concentrations on the altered b-lactam PK, and presented population
models able to correctly assess PK, even when monitoring of b-lactam levels is
lacking.
Keywords: severe sepsis, beta lactams, population pharmacokinetics, therapeutic
drug monitoring

P138 Gentamicin pre-dialysis dosing in patients receiving
extended intermittent high-flux hemodialysis for acute kidney injury in
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Aims: Current gentamicin dosing is targeted to reach high peak concentrations
with an optimum Cmax//MIC90 ratio of 8 – 12. In patients undergoing chronic
hemodialysis, post-dialysis dosing is usually used, which is in discrepancy with
known PK/PD characteristics of aminoglycosides. Although the pre-dialysis dos-
ing regimen was tested with good results in patients receiving chronic, thrice-
weekly hemodialysis, little is known about its possible use in patients undergoing
extended intermittent high-flux hemodialysis (E-IHFHD) for acute kidney injury
(AKI). E-IHFHD is used in patients with AKI to control metabolic homeostasis,
including those with measurable residual renal function. The aim of the study was
to modify gentamicin dosing in adult patients with sepsis, hemodialysed by E-
IHFHD for AKI stage F and describe its pharmacokinetics in pre-dialysis admin-
istration. Methods: Patients with sepsis and AKI classified according to RIFLE
criteria were enrolled in a prospective pilot study. High-flux hemodialysis was
performed daily for 6 hours, using filters with high-flux polysulfone membranes
with an area of 1.6 m2, blood flow 200 – 250ml/min, dialysate flow 500ml/min.
Low-molecular weight heparin was used for anticoagulation. Full dose of genta-
micin (240mg) was administered IV by a 30-minute infusion 1 hour prior to
dialysis. Gentamicin plasma concentrations were measured before administration,
every 30 minutes up to 3rd hour, at the end of hemodialysis and 9 hours later.
Pharmacokinetic analysis was performed using MWPharm 3.30 software. Results:
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Preliminary results were obtained in 7 patients (4 female, 3 male, mean age 48
years), mean SOFA score 8, mean RIFLE score 4, mean body surface 1.76 m2. At
day 1, mean residual diuresis was 514ml/24 h and mean GF-MDRD 0.19ml/s.
Mean gentamicin peak plasma concentration was 13.98 (7.9 – 20.0); mean through
plasma concentration (at day 2, pre-dose) was 1.85 (1.1 – 2.7). The recommended
through limit was exceeded in 2 patients in whom reduction of dosage according
to computer simulation was required. Conclusion: Once-daily pre-dialysis admin-
istration of gentamicin was found acceptable in adult patients undergoing E-
IHFHD for AKI in sepsis; plasma concentration curves were more similar to
normal than in post-dialysis regimen. Administration of 240mg IV seems to be
optimal for the first dose followed by routine sampling in second dose and TDM-
based dosage adjustment, as necessary. Supported by grant IGA MZCR NS10309
Keywords: gentamicin, hemodialysis, pharmacokinetic, sepsis

P139 TurboFlow technology for the therapeutic drug
monitoring of azole antifungal drugs
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Aims: Azole antifungal drugs are important in the prophylaxis and treatment of
invasive aspergillosis. For itraconazole and posaconazole, minimum pre-dose
plasma concentrations of 0.5mg/L are suggested for efficacy. Therapeutic drug
monitoring (TDM) may be indicated to (i) monitor adherence, (ii) guide dosage,
and (iii) minimise the risk of dose-related toxicity. TurboFlowTM technology
(ThermoFisher Scientific) offers on-line, fully-automated sample preparation.
When combined with the sensitivity and selectivity of tandem mass spectrometry,
this technology may be applied to the analysis of single drugs and/or metabolites,
or groups of similar compounds. We report the use of TurboFlow-HPLC-MS/MS
for the simultaneous analysis of the antifungal agents itraconzaole/hydroxy½itra-
conazole, fluconazole, posaconazole, and voriconazole for TDM purposes. Meth-
ods: An Aria TranscendTM TLX-II system coupled with a TSQ VantageTM triple
stage quadrupole MS (both ThermoFisher Scientific) was used. Centrifuged sam-
ples, calibration solutions, and internal quality control solutions (25mL) were
diluted with internal standard solution (975mL, aqueous ketoconazole and itraco-
nazole analogue, R051012), using an automated pipetting instrument (Hamilton
530C) and 30mL analysed directly using a 50 x 0.5mm C18-P-XL TurboFlow
column. Analytes were focussed onto a 150 x 3.0mm i.d. (3mm aps) Phenomenex
Gemini Phenyl analytical column, and eluted with a methanol: water gradient
(total flow-rate 0.8 mL/min). Flow was diverted to waste for the first 2 min of
each analysis. Analytes were monitored in SRM mode (two transitions per analyte,
positive mode APCI). The total analysis time was 12 minutes. Results: TurboFlow
column recovery was > 90% for all analytes, and consistent for over 800 injec-
tions. Calibration (by peak area ratio to the internal standard) was linear (r2 > 0.99)
for all analytes. Inter- and intra-assay precision (% RSD) was < 10% and accuracy
(nominal IQC values) 90 – 110% for all analytes. No matrix effects were ob-
served. Limits of detection were < 0.01mg/L for all analytes. Conclusion: This
method is simple, robust and suitable for high-throughput TDM purposes in
patients being treated with antifungal drugs. It has been applied to the analysis
of 360 clinical samples as part of a study investigating the management of patients
prescribed these drugs as prophylaxis during chemotherapy.
Keywords: azole antifungals, LC/MS/MS, TDM, TurboFlow
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Aims: Since a wide and unpredictable variability of blood levels has been reported
for many antifungal agents, particularly for azoles, practice of therapeutic drug
monitoring needs to be considered to optimize therapy. The aim of the study was
to develop and validate a simultaneous UPLC (ultra-performance liquid chroma-
tography) method for rapid determination of five systemic antifungal agents (ke-
toconazole, fluconazole, itraconazole, voriconazole and posaconazole), including
the metabolite hydroxyl-itraconazole, in human plasma. Methods: After sample
precipitation with acetonitrile and centrifugation, azoles were extracted from plas-
ma using Oasis HLB SPE-cartridges (1 cc/30mg). Analyses were performed on a
Waters ACQUITY UPLC system, coupled to a PhotoDiode Array (PDA) detector.
The chromatographic separation was carried out on a BEH Phenyl column
(1.7mm, 2.1 x 100mm), maintained at 65 �C. The mobile phase consisted in ultra-
pure water and acetonitrile, and was delivered at a flow rate of 0.75 mL/min, using
a gradient elution. R051012 was used as internal standard. Total run time was
< 4.5 min. The detection wavelength was 210 nm for fluconazole and 260 nm for
other compounds. Results: The UPLC method was specific, sensitive, accurate

and precise, with all validation parameters meeting the acceptance criteria of the
FDA guideline. Limits of quantification ranged between 0.01mg/L for itracona-
zole and its metabolite hydroxy-itraconazole, and 1mg/L for fluconazole. For each
azole, inaccuracy and intra/inter-assay imprecision of in-house quality controls
were < 15%. No carry-over effect was observed. All azoles displayed satisfactory
stability over 24 hours at 4 �C. Conclusion: To our knowledge, only one method
reported a simultaneous determination of these drugs, using HPLC with ultraviolet
detection, over a 14-min run time. A faster, simple and simultaneous UPLC
method for the quantification of systemic antifungal agents (ketoconazole, fluco-
nazole, itraconazole and its metabolite hydroxy-itraconazole, voriconazole and
posaconazole) has been validated and is currently used in routine practice.
Keywords: antifungals, therapeutic drug monitoring, ultra-performance liquid
chromatography
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Aims: Caspofungin (CAS) is an echinocandin derivative with a broad antimycotic
spectrum. Besides amphotericin B and azoles it is successfully employed as med-
ication against invasive mycoses in immunocompromised patients. Although CAS
is frequently used in intensive care, pharmacological investigations in this patient
population have been rare, reflecting the lack of appropriate analytical techniques.
Consequently, the scope of our work was the establishment of a fast and reliable
LC-MS/MS based CAS–TDM platform. Methods: Based on the online-SPE-LC-
MS/MS technology established at the ZIMCL, a fast and sensitive CAS assay was
developed. Protein precipitation and 2D-chromatography were combined to purify
the 50ml serum specimen aliquot prior to SRM based MS/MS analysis (API 4000
QTrap). Results: A total analysis time of less than six minutes was achieved, with
analyte and internal standard eluting after 2.2 min. An assay linearity ranging from
100 ng/ml to 15000 ng/ml (lower to upper quantification limit) with an inter-day
assay imprecision < 9.5% and inaccuracy better than € 9.0% was achieved. Fol-
lowing published protocols, the assay has been found to be free of matrix and drug
interferences. As prove of principle, pharmacokinetic profiles of critically ill
patient under continuous veno-venous hemofiltration (CVVH) treatment (study
PK CAS CVVH, principal investigator R. Bellmann) were analyzed. In patients
on CVVH (n = 5) after the first CAS dose (70mg) a Cmax of 10.8 € 6.1mg/ml
(mean € SD), an AUC 0 – 24 h of 93.4 € 43.1mg•h/l, a half-life of 14.8 € 3.4 h, a
clearance of 7.2 € 1.1ml/h/kg, and a volume of distribution (Vz) of 156 € 49ml/l/
kg were measured. In control patients (n = 2) not receiving CVVH treatment,
Cmax was 6.8 € 0.8mg/ml, the AUC 0 – 24 h 48.9 € 0.6mg•h/l, half-life
11.9 € 1.5 h clearance 9.6 € 1.4ml/h/kg, and the volume of distribution (Vz)
168 € 45ml/l/kg. Conclusion: The developed novel online-SPE-C-MS/MS CAS
assay proved to be applicable in a clinical research environment. Preliminary
pharmacological data suggests that CAS pharmacokinetics is similar in critically
ill patients on and off CVVH. Hence, CAS can probably be administered at
standard dose during CVVH. Based on the analytical data derived from this study,
this CAS assay will be brought into routine use after undergoing a performance
evaluation study assuring the conformity with the essential requirements (annex I)
of the IVD directive 98/79/EG.
Keywords: caspofungin, LC-MS/MS, PK

P142 Therapeutic drug monitoring to improve target attainment
of posaconazole in haematology patients
Crombag MR1, Bijleveld YA1

1Academic Medical Center, Pharmacy Department, Amsterdam, The Netherlands

Aims: Posaconazole is indicated for prophylaxis and salvage therapy of invasive
fungal infections (IFI’s). Based on pharmacokinetic-pharmacodynamic (PK-PD)
data, minimum serum concentrations per indication have been proposed during the
time of our study (prophylaxis > 0.5 – 0.7mg/L and primary therapy > 1.0mg/L).
Several drugs and co-morbidities have been identified to hinder reaching target
concentrations. It is postulated that patients with interacting drugs or co-morbid-
ities should be monitored. Methods: Patients aged 18 years and above were
included for retrospective analysis if at least one posaconazole serum concentra-
tion was measured in our hospital between June 2009 and May 2010. Posacona-
zole serum concentrations were measured using a validated LC-MS/MS analysis
method. Patient characteristics, underlying disease, co-medication, co-morbidities
and therapeutic drug monitoring interventions were retrospectively collected based
on (electronic) medical records. Results: Seventeen patients were included, of
whom 42 posaconazole samples were collected. In total 8 patients did not reach
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adequate posaconazole serum concentration. Fifty-seven percent of patients using
a proton pump inhibitor (PPI) did not reach target concentration with a corre-
sponding median concentration of 0.48mg/L. PPI usage was shown to signifi-
cantly increase the risk of attaining a subtherapeutic serum posaconazole concen-
tration (p = 0.032 for first measured and 0.002 for all measured analyses, respec-
tively). Neutropenia and diarrhoea resulted in subtherapeutic concentrations. One
patient developed a breakthrough pulmonary aspergillosis at low serum concen-
tration (0.37mg/L). Two patients had high concentrations (> 3mg/L), without
adverse events. After TDM intervention 3 out of 4 patients (75%) reached target
concentration by spreading dose administration. Conclusion: Subtherapeutic po-
saconazole concentrations were significantly more frequent in PPI users, and more
frequent in patients with neutropenia or diarrhoea. TDM appeared to be a helpful
tool in identifying low concentrations and individually optimize posaconazole
treatment.
Keywords: invasive fungal infection (IFI), dosage optimization, prophylaxis, pro-
ton pump inhibitor (PPI)

P143 Scedosporium colonisation antifungal challenges in
cystic fibrosis lung transplantation: a report of a monocentric series of
8 cases
Billaud E1, Guillemain R2, Dannaoui E3, Poinsignon V4, Parize P5, Lefeuvre S6,
Boussaud V7, Amrein C8
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France; 3Mycology, APHP, Hopital Europeen Georges Pompidou, Paris
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Georges Pompidou, Paris, France; 5Mycology, APHP, Hopital Europeen Georges
Pompidou; Paris Descartes University, Paris, France; 6Pharmacology, APHP,
Hopital Europeen Georges Pompidou; Paris Descartes University, Paris, France;
7Cardiovascular Surgery, APHP, Hopital Europeen Georges Pompidou, Paris,
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Aims: Scedosporium (Scedo) spp. infections are associated with poor outcomes in
immunocompromised patients due to low susceptibility to conventional antifungal
(AF) drugs. Azole arsenal recently provided 2 active drugs voriconazole (VRZ)
and posaconazole (PSZ). We present our experience in managing CFLT patients
with Scedo colonisation over a decade period. Methods: All cases of Scedo
colonization in CFLT patients were reviewed and recorded data included mycol-
ogy, clinical outcome, immunosuppressants (IS), and AF treatments. Scedo colo-
nization was assessed on respiratory samples by routine culture on mycological
media Identification to the species level was done by morphology and AF suscept-
ibility testing was performed by Etest�. Therapeutic drug monitoring (TDM) of
both azole and IS were routinely performed using analytical LC methods. Results:
Out of 134 CFLT patients (2000 – 10), 8 (4 males and 4 females) had a Scedo
colonization. Mean age and weight were 19.9 € 4.4yrs, and 48.4 € 9.3 kg, respec-
tively fitted our usual CFLT. Six patients were colonized before Tx, 5 of which
received an AF treatment. Six patients were colonized with S. apiospermum (Sa)
and 1 with both Sa and S. prolificans. The isolates exhibited classical suscept-
ibility to VRZ and PSZ. Unfortunately, the eighth patient was diagnosed with an
abscess during LT and died within 2 months despite intensive antifungal treatment
(IV VRZ + caspofungin).All other CFLT patients were treated with VRZ (n = 6) or
PSZ (n = 3).VRZ was stopped in 3 cases: after 1yr without relapse in 1 patient, 1
for photosensitisation, and 1 for low susceptibility of the isolate. Mean VRZ and
PSZ maintenance doses were 572 € 207 (+43%) and 1550 € 638mg/d (+200%),
respectively. Mean plasma levels were acceptable at 1.4 € 0.7mg/L for VRZ and
0.8 € 0.6mg/L for PSZ; IS treatment were steroids, tacrolimus and adjuvant.Sur-
vival ranged from 14 to 114 months after Tx. Three patients died early (< 24
months) from bronchiolitis obliterans syndrome. Four are ongoing, 2 of them still
treated with PSZ (>1mg/L with 2.25 and 1.4 g/day respectively). Conclusion:
Identified Scedo colonisation may be controlled in CFLT, using de novo probably
lifelong VRZ or PSZ. VRZ de novo is more appropriate if IV route is needed, but
exposes to adverse effects. Azole PK variability in CF need higher dosages, long
time to steady-state and careful TDM to achieve compliance with safe IS drug-
drug interactions management.
Keywords: cystic fibrosis lung transplantation, scedosporium, antifungal azole

P144 Therapeutic drug monitoring (TDM) of prophylactic
posaconazole in onco-haematological adult patients
Jelassi ML1, Annereau M2, Netzer F3, Poinsignon V4, Lefeuvre S5, Pasquier F6,
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Aims: The antifungal posaconazole (PSZ) is currently used in onco-haematology
for prophylaxis. TDM recommendation for this recent azole is still on debate. We
present a prospective evaluation of TDM PSZ in patients suffering from acute
leukemia or myelodysplastic syndrome (MDS). Methods: PSZ TDM was con-
ducted between November 2009 and March 2010 in 14 consecutive adult patients,
equilibrated for sex ratio (8 Male), aged 50 € 16 years, weighing 73 € 14 kg. Ten
pts were undergoing remission induction or consolidation therapy and 1 allogeneic
stem cell transplant. Two patients with MDS and 1 pt with acute leukemia were
untreated at the time of PSZ prophylaxis. PSZ trough plasma concentrations (C0)
were measured using LC assay. Results: 7.4 € 3.6 determinations per patient were
completed during an average of 56 € 31 days of treatment, resulting in
C0 = 0.4 € 0.1mg/L with 648 € 29mg/day (standard doses for prophylaxis are
200mg q8). There were very few adaptations, and overall variability was low.
Less than half of patients could achieve early the 0.5mg/L reference MIC thresh-
old. Observed underexposure is consistent with expectation and the few reported
experiences. 1,2 PSZ was stopped in 8 patients without fungal event, 2 patients
died from bacterial infection, 1 from underlying illness and 4 were switched to
other antifungals (3 of them empirically for persistent fever, but 1 needed curative
voriconazole for probable invasive aspergillosis). Safety issues were good. Diges-
tive disorders (7) showed no impact on PSZ exposure, but were low grade muco-
sitis. Ageing was accompanied by lowest exposure possibly due to compliance and
nutrition problems. The TID scheme could impact negatively compliance. The
impact of PPI (9 pts with concomitant omeprazole) was paradoxical for this
saturable pH dependant absorption drug, perhaps due to the improvement of
digestive function on antacids. Conclusion: The patient with probable aspergillo-
sis was underexposed at < 0.25mg/L for at least 2 weeks whereas 2 others have
been adapted successfully up to 900 and 1200mg/day. Therefore, limited TDM
could be helpful for PSZ prophylaxis use in onco-haematological adults to adapt
early documented underexposure and optimise clinical decision in case of thera-
peutic failure.
Keywords: therapeutic drug monitoring, onco-haematology, posaconazole, pro-
phylaxis

P145 Posaconazole therapeutic drug monitoring in patients
with acute myeloid leukemia
Cusato M1, Villani P2, Castagnola C3, Gotti M3, Zappasodi P3, Ubezio M3
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Aims: Posaconzole (PSC) is a orally-active broad-spectrum antifungal triazole
used for prophylaxis or treatment of invasive mycoses in hematology patients.
The pharmacokinetic of PSC is linear and resorption depends strongly on gastric
pH and nutrition. A therapeutic range for posaconazole has not been defined.
Preliminary study suggests that trough plasma concentrations should be > 0.7
mg/mL for the best efficacy in patients refractory to conventional therapy. Meth-
ods: Fiftyfour patients (29M/25F, aged 18 – 75 years) with acute myeloid leuke-
mia (AML) from the Haematological Unit of our Hospital between December
2009 and January 2011 were enrolled. All patients received a dosage of 200mg
bid. Prophylaxis therapy was given to 52 patients, 2 pts received PSC for treat-
ment of aspergillosis. Serum levels were monitored on a weekly basis (at least 5
samples for each pt). Plasma samples were taken, at steady-state, just before
administration of PSC and levels measured on HPLC-UV. Patients were divided
in three groups, based on different phases of therapy.Patients on induction, con-
solidation and reinduction treatment received a median (range) dose/kg of 2.86mg
(2.0 – 5.0), 2.99mg (2.06 – 4.76) and 2.86mg (2.04 – 4.35) every 12 h, respec-
tively. Results: We analyzed 136 Ctrough plasma samples. A high variability in
PSC through levels was observed. After administration, 39/136 (29%) of measure-
ments were below 0.7 mg/mL, 73/136 (54%) were > 1.0 mg/ml and only 2/136
(0.014%) were below LOD. Median Ctrough was 0.91 mg/ml (< 0.1 – 3.23),
1.49mg/ml (0.37 – 5.84) and 1.10 (< 0.1 – 2.54) in the three different groups, re-
spectively. Plasma PSC exposure was increased by food (1.15 € 0.87 mg/ml vs.
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0.28 € 0.13 mg/ml, p< 0.05). No relationship was observed between alanine amino-
transferase, aspartate aminotransferase, bilirubin or creatinine levels and PSC
levels. The inter- and intra-individual variability (CV%) of the ratio between given
dosage (mg/kg/12 h) and Ctrough levels was 72% and 50%, respectively. Con-
clusion: Posaconazole 200mg/bid resulted in median plasma drug concentrations
sufficiently high to prevent invasive fungal infections without compromising pa-
tient safety. Plasma PSC concentrations are generally unaffected by demographic
variables, including race, sex, body weight, and age. However, in order to manage
possible food/drug interactions, to balance interindividual pharmacokinetic varia-
bility and to ensure an effective exposure to PSC, therapeutic drug monitoring is
suggested.
Keywords: AML, antifungal
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Aims: Voriconazole (VRC) is a broad-spectrum antifungal triazole with nonlinear
pharmacokinetics. Although methods of determination of VRC have been re-
ported, they might be difficult for use in routine determination of VRC. In this
study, we developed a simple, rapid, and sensitive high-performance liquid chro-
matography (HPLC) method for determination of VRC. Methods: One hundred
microliters of sample and 2mL of chloroform/ethanol (10:1) were mixed. The
mixture was centrifuged at 3000 rpm for 5 min. The organic layer (1.5 mL) was
evaporated at 40 �C. The dry residue was reconstituted with 100 uL of methanol.
HPLC conditions and mobile phase: The HPLC system was equipped with pump
and ultraviolet-visible detecter. The detection wavelength was 254 nm. The col-
umn was STR ODS-II (4.6 x 250mm), and temperature was set at 40 �C. The
mobile phase contained acetonitrile and distilled water (45: 55), and the frow rate
was set at 1.0 mL/min. Reproducibility: Standard solutions of VRC at concentra-
tions of 0.1, 0.2, 0.5, 1.0, 10.0 ug/mL were used. These were extracted and 50 uL
of elute were injected onto the HPLC colum. Measurement was performed five
times to examine within-day variations, and for five days to examine between-day
variations, after which coefficients of variation (CV) were calculated. Results:
Chromatogram: Retention time for VRC was 8.4 min. The assay of specimen was
completed within 12 minutes.Calibration curve: A linier relationship between
concentration of standard solution and peak area was obtained and correlation
co-efficient was 0.999.Reproducibility: CV value for within-day variations were
5% or below with solutions of 0.1 – 10.0 ug/mL. CV value for between-day
variations were 5% or below with solutions of 0.2 – 10.0 ug/mL, and solution of
0.1 ug/mL was 6.85%.Recovery: The absolute VRC recovery from plasma was
almost 100%. Rapid, simple and sensitive methods are essential for clinical
application. Many methods used gradient elution and/or buffers in mobile phase.
These methods of stabilization of HPLC took long before the start of measure-
ment, and precipitation of salts was likely to impair performance. Despite the
simple pretreatment involved, our method can measure within 12 minutes after
starting measurement. Conclusion: We determined a rapid, simple, and sensitive
method of determination of VRC for plasma concentrations using widely available
HPLC without gradient elution and buffers in mobile phase, which might facilitate
routine clinical determination of VRC.
Keywords: HPLC, ultraviolet-detection, voriconazole

P147 Simple method for determination of posaconazole and
voriconazole in human plasma
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Aims: The incidence of systemic fungal infections is rising as a result of the
increased frequency of conditions associated with immunosupression. Posacona-
zole (PS) and voriconazole (VR) are broad spectrum antifungal drugs, which are
metabolized by cytochrome P450 enzymes. This metabolism can generate many
drug interactions. Methods: We developed a simple HPLC method for the deter-
mination of (PS) and (VR) in plasma with UV detection. Ketoconazole was used
as the internal standard. 100 ml of internal standard was added to 100 ml of plasma
and extracted with 3.0ml of a mixture of hexane-dichlormethane (7:3) for 20 min

and than centrifuged at 3500 rpm for 5 min. The organic layer was evaporated at
40 �C under a stream of nitrogen. The dry residue was reconstituted with 150 ml of
mobile phase. The separation was accomplished on a Eclipse C8, 5 mm, 250mm
column at 25 �C. The detection was performed at 255 nm. The mobile phase
consisted of acetonitrile, water and 0.05 M potassium phosphate buffer (52.5:
0.25: 45), flow rate 0.5ml/min. The overall chromatographic run time was within
8.0 min. Results: A linear relationship between plasma concentration and peak
area was obtained for both substances with correlation coefficient r2 > 0.999. The
calibration curves for PS and VR were constructed by plotting the relationship
between serum concentrations of PS or VR and the PS or VR peak area to
ketoconazole peak area ratios. The limit of detection for PS was 0.010mg/L and
for VR was 0.008mg/L. The intra- and inter-day accuracy and precision were
evaluated on two QC samples by multiple analyses. Intraday CV for PS and VR
were 4.7% and 4.2%. Inter-day CV’s were 6.5% and 6.7%. Within-day accuracy
expressed by the calculated bias between observed and theoretical concentrations
for PS and VR were 5.5% and 7.4%. Mean recoveries of the corresponding
compounds were 98.1% and 103.1%. No interferences have been found between
PS and VR or IS. During the last 16 months we investigated 200 patients treated
with posaconazole and 370 patients treated with voriconazole. 55 patient from the
first group and 73 patients from the second group had concentrations below the
therapeutic levels 0.5mg/L. Conclusion: In conclusion, the analytical method
developed to quantitfy PS and VR in plasma has been successfully validated and
used for routine therapeutic drug monitoring of antimycotic drugs.
Keywords: fungal infections, high performance liquid chromatography, posaco-
nazole, voriconazole

P148 Homogeneous enzyme immunoassay for HIV–1
antiretroviral drugs: darunavir and maraviroc
Kasper KC1, Moon B1, Nguyen J1, Orozco A1, Chung K1, Valencia J1, Valdez J1
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Aims: Homogeneous enzyme immunoassays for measurement of darunavir (DRV,
protease inhibitor, PREZISTA�, Tibotec) and maraviroc (MVC, entry inhibitor,
SELZENTRY�, Pfizer) in human serum. Median trough concentrations in HIV-
infected persons receiving the recommended dose of DRV was 3.30 mg/mL. MVC
specifically blocks the chemokine receptor CCR5 on T cells used by CCR5-tropic
human immunodeficiency virus (HIV– 1). Trough MVC concentrations have been
shown to be an important predictor of virologic success in studies conducted in
antiretroviral therapy-experienced persons. Also, guidelines for the use of antire-
troviral agents in HIV– 1-infected adults and adolescents indicate that multiple
scenarios exist in which both antiretroviral concentration data and expert opinion
may be useful in patient management. Methods: ARK assays were optimized on
the Roche/Hitachi 917 analyzer. Calibrator levels ranged from 0 to 12mg/mL
(DRV) and 0 to 350 ng/mL (MVC), respectively. Performance testing included
precision, limits of quantification, analytical recovery, endogenous substance in-
terference and specificity. Results: Within-laboratory (total) precision of tri-level
controls ranged from 5.0% to 6.0% (DRV) and 2.5% to 4.2% (MVC). Limit of
quantitation was 2.0mg/mL (DRV) and 20 ng/mL (MVC). Analytical recovery of
drug-spiked serum samples for both assays were within 10% at all levels tested.
Elevated levels of endogenous substances (bilirubin, cholesterol, triglycerides,
hemoglobin, albumin and uric acid) did not interfere in the assays. Both assays
did not crossreact with eighteen other antiretroviral drugs. Conclusion: Sufficient
precision and accuracy was obtained, and feasibility was shown for general clin-
ical laboratory performance to verify target levels of DRV and MVC in human
serum. Such methods have potential for Therapeutic Drug Monitoring (TDM).
Also, the short turn-around time afforded by immunoassay may benefit the clinical
validity of TDM.
Keywords: HIV Drugs, homogeneous enzyme immunoassay

P149 Pharmacokinetic modelling of raltegravir in HIV patients
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Aims: Little is known about the clinical utility of therapeutic drug monitoring of
Raltegravir (RAL), an HIV– 1 integrase inhibitor approved to treat HIV infection
in adults in combination with other antiretrovirals. However, previous studies have
suggested that probably no single concentration can be associated with efficacy (or
the lack of it), or toxicity. On the contrary, global exposure to the drug (i.e. area
under the curve; AUC) might be useful. This study aimed at (i) developing a PK
model for the description of RAL pharmacokinetics in HIV patients; (ii) building a
Bayesian estimator allowing the determination of global exposure to RAL using a
limited sampling strategy (LSS). Methods: Full-PK profiles (8 or 9 concentra-
tions) obtained from 44 HIV patients given RAL 400mg bid in association to
atazanavir 200mg (n = 22) or 300mg (n = 23) bid were retrospectively studied.
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Following a classical iterative-two stage approach, an original one-compartment
open model where the baseline of the concentrations was described by an expo-
nential, was developed to fit individual data. Then, on the basis of the prior PK
information, a MAP-BE for the estimation of RAL PK parameters and AUC, using
a limited sampling strategy, was developed. Results: A high interpatient varia-
bility in the exposure indices to RAL was observed: AUC= 11050 € 8104 ng.h/
mL; Cmax: 3003 € 2587 ng/mL; and Tmax from 2 to 6 h. The concentrations
measured at the end of the interdose (C12 h) were significantly lower than trough
concentrations (C0) suggesting a circadian rhythm: 570 € 500 vs. 163 € 137 ng/
mL; p< 0.001). Neither C0 nor C12 h values were correlated to AUC0 – 12 h. No
difference was observed when considering the associated atazanavir dose. The
model adequately described the concentration-time curves: a r2 value of 0.986
was calculated between observed and modelled concentrations. The best LSS for
Bayesian forecasting to estimate the AUC0 – 12 h value was C0-C1 h-C3 h-C8 h.
By restricting sampling times to the first 4 hours, a C0-C1 h-C3 h could also be
acceptable. For both LSS, the mean biases between observed and Bayesian
AUC0 – 12 h values were 0.05 € 0.16 and 0.05 € 0.20, respectively. Conclusion:
RAL exhibits a complex and highly variable pharmacokinetic. An original PK
model and a Bayesian estimator enabling the determination of PK parameters and
AUC0 – 12 h based on a routinely usable LSS were developed. These tools should
be validated in further populations and might be helpful to conduct studies ex-
ploring the impact of TDM for RAL.
Keywords: bayesian estimator, HIV patients, raltegravir, clinical pharmacoki-
netics
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Aims: TDM is particularly important with Atazanavir, azapeptide which is the
first protease inhibitor administered once daily due to his long half-life. Because
ATV is primarily metabolized by CYP3A4, combination therapy used in the
antiretroviral therapy could cause drug-drug interactions involving induction or
inhibition of CYP3A4 metabolism and hence reduced or increased exposure to
ATV. Therefore, a method sufficiently sensitive to measure trough plasma levels
of ATV is needed. Methods: We elaborate an accurate, sensitive and specific
reverse-phase HPLC assay for the quantitative determination of protease inhibitor
–Atazanavir. Briefly, 200 uL plasma samples (calibration, quality control and
patients) were diluted with 100 ul sodium hydroxide solution. Midazolam used
as internal standard was added to plasma samples. The analytes were extracted
using a mixture of methyl-tert-butyl-ether with hexane (9: 1, v/v). The aquesous
and organic layers were separated by centrifugation and the organic layer was
evaporated under a nitrogen stream. The dry residue is redissolved in mobile
phase. The supernatant is washed twice with n-hexane to avoid traces of undesired
organic impurities. The method was validated over the range of 0,1 – 5.0mg/L.
The mobile phase contained 50mM phosphate buffer (pH= 5.9) – methanol –
acetonitrile (39: 22: 39, v/v). The analytes were separated isocratically with a flow
rate of 1.8 mL on a reversed phase Nova Pak C18 colum. The total run time was
10 min (retention time for Midazolam as internal standard was 4.3 min and
Atazanavir was 6.7 min). The internal standard and Atazanavir were detected at
210 nm. Results: The method is linear from 0.1 to 5.0mg/L. (mean r2= 0.9989,
n = 10). The observed intra- and inter-day assay precision ranged from 1.8% to
13.9% (at LOQ), whereas accuracy varies between 1.6% and 12.8% (at LOQ).
Mean drug recovery is 83.4 € 4.3% for ATV and 81.1 € 2.1 for I.S. This method
has been used in our laboratory on 12 patients undergoing TDM. ATV was
administered 300mg once a day. Trough plasma concentrations of ATV were in
the range from 0.55 to 3.9mg/L. Improved suppression of viral replication after
ATV trough concentrations mean: 2,29mg/L by adding ritonavir in patients with a
detectable plasma viral load < 50 copies/mL was reported. Conclusion: The pre-
liminary report suggests that this method could be suitable for use in clinical
pharmacokinetics studies for Atazanavir as well as in routine TDM.
Keywords: atazanavir, HPLC-UV, TDM, antiretroviral therapy, protease inhibi-
tors
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Kavafian R1, Parant F1, Georgery E1, Gagnieu MC1

1Pharmacology Unit, Laboratory of Biochemistry and Molecular Biology,
Edouard Herriot Hospital, Lyon, France

Aims: ATRIPLA (ATP) is a one pill combination of 3 antiretroviral drugs
(ARVs), Efavirenz (EFV) – Tenofovir (tnf) – emtricitabine (ftc) approved for
HIV patients’ treatment. It can replace SUSTIVA (SUS=EFV) plus TRUVADA

(TVD= tnf+ftc) and therefore, facilitate treatment adherence. However, EFV is
recommended to be taken at bedtime, whereas tnf must be taken with a meal in
order to enhance its bioavailability. As ATP is recommended to be taken in fasted
conditions in order to improve tolerance, a 30% reduction of tnf exposure is to be
expected, but without significant clinical influence on treatment efficacy. A retro-
spective observational study was conducted in order to evaluate exposition of
these 3 ARVs in real life conditions, in accordance with the intake recommenda-
tions or not. Methods: The study (between January 2009 to March 2011) included
89 patients with 43 (29 men) being under ATP and 46 (31 men) being under
SUS+TVD. Only patients having no predictable drug interactions with these 3
ARVs and for whom exact times of drug intake and plasma sampling were known,
were recruited. They were classified in 3 groups according to, they were under
ATP (1), under SUS+TRV with same hour intake (2) or under SUS+TRV with
separated dugs intake (3). Patients with a creatinine clearance below 50 mL/min
were excluded. All results and results obtained between 10 h to 15 h after the last
drug intake, presented as medians in mg/L, were compared using Mann-Whitney
U Test. Results: For the 3 groups, no difference was observed either for age, body
weight and creatinine clearance. Plasma concentrations were respectively for
groups 1 and 2 + 3: EFV: 2.26 – 2.12; tnf: 0.076 – 0.073; ftc: 0.191 – 0.275 with
no significant statistical differences. Group 3 included only 6 patients (4 men).
According to the interval of 10 h to 15 h after intake, the results for the 3 groups
were EFV: 2.15 – 2.45 – 1.61; tnf: 0.078 – 0.077 – 0.092; ftc: 0.320 – 0.249 – 0.223.
Only a significant statistical difference was observed for ftc (p = 0.035) with a
greater exposure for the ATP group. Conclusion: In this real-life study, we
showed that recommendations of drug intake were rarely followed with SUS
and TRV usually taken at the same time. As expected, no difference was observed
for EFV exposure due to its long plasma half life of 45 hours. No difference on tnf
exposure was observed because patients from group 2 already used SUS-TRV as
ATP. More surprising is the result obtained for ftc in the ATP group that need to
be confirmed.
Keywords: antiretroviral drugs, pharmacokinetics
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Aims: Hepatitis C infection has an estimated global prevalence of 2 – 3%. Current
standard of care is with pegylated interferon and ribavirin and the likely immu-
nomodulatory role of ribavirin assures its place as a critical component of therapy
in an era of new direct anti-viral agents. Methods: As part of an investigation of
the reported likely benefit of therapeutic monitoring of plasma ribavirin, we have
developed a liquid chromatography (LC) – tandem mass spectrometry (MS/MS)
method using HILIC LC, multiple reactant monitoring MS/MS and a stable iso-
tope-labelled ribavirin internal standard (IS). Results: Spiked standards and QC
pools (prepared from 500mg ribavirin /L methanol added to drug free plasma)
were stored at – 20C and were stable for 10 freeze thaw cycles. Quantification was
linear 0.1 – 10.0mg/L ribavirin, and inter- and intra-assay precision < 10% be-
tween 0.4 and 8.0mg/L and within 5% of target. Ribavirin and uridine (which
share the primary transition of 245.3> 113) were chromatographically separated
and no other products with ribavirin or IS primary or secondary transitions were
present within one minute in 86 randomly selected patient samples. Ion suppres-
sion during post- column infusion of ribavirin or IS was similar following injec-
tions of water or processed plasma. Deming regression analysis versus results
from a reference laboratory showed no significant divergence in slope or intercept
from expected: slope, 1.047 (95% confidence intervals (ci): 0.069); intercept
0.143 (95% ci: 0.211) (n = 12). Ribavirin proved stable in plasma for 2 – 3 days
at room temperature, two weeks at 4C and at least 2 weeks at – 20C but in whole
blood for only 1 h at room temperature and 2 hours at 4C. Samples should be kept
cool and separated within 2 hours of collection and stored at 4C or – 20C prior to
analysis. Conclusion: Initial clinical data showed a twenty-fold range of ribavirin
concentrations (0.24 – 4.82mg/L) in 18 anonymized plasma samples from patients
given the standard dosage regimen, thus supporting a requirement for therapeutic
monitoring.
Keywords: ribavirin, plasma, liquid chromatography-tandem mass spectrometry

P153 Analysis for lacosamide in human serum by LC/MS/MS,
and a summary of 8000 patient values
McMullin MM1, Dalrymple RW1

1NMS Labs, Willow Grove, USA

Aims: Lacosamide (Vimpat�) is a functionalized amino acid specifically synthe-
sized as an anticonvulsant drug and in addition to being approved for use as an
adjunctive therapy treatment of partial-onset seizures in adults it is being investi-
gated as a treatment for diabetic neuropathic pain. There is significant information
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available on the pharmacokinetic of lacosamide. Serum levels are proportional to
dose and peak plasma concentrations are reached 1 to 2 hours after a single oral or
intravenous dose with a half-life of 13 hours. Mean plasma concentrations follow-
ing maintenance doses: 200mg/day: 4.99 € 2.51mg/mL; 400mg/day:
9.35 € 4.22 mg/mL; 600mg/day: 12.46 € 5.60-mg/mL. There is no clear consensus
on a therapeutic range but a statistical evaluate of the results of 8000 patients may
provide laboratory scientists and clinicians some insight into a target concentration
range. Methods: Our method in summary: following the addition of an isotopi-
cally labeled internal standard, 0.1 mL aliquots of samples were buffered to pH
10.4 and extracted with a mixed solvent. The solvent was separated and evapo-
rated to dryness and reconstituted with mobile phase. Analyses were performed
using an Acquity UPLC with a Waters Acquity BEH C18 2.1mm x 100mm,
particle size 1.7 micron analytical column. A Waters TQD was used for the mass
spectrometer. Two ion transitions were monitored for the analyte (251.1 > 108.2,
251.1 > 91.1) and the internal standard (254.2 > 108.2, 254.2 > 91.1) to check for
potential interferences. Six levels of calibration were run in each batch at 0, 0.50,
1.5, 5.0, 15, 30, 60-mg/mL, and a second order fit was used. The intra-assay
precision was 2.57, 1.94 and 2.55% at 0.50, 2.0 and 40mg/L, respectively. The
inter-assay precision was 3.8, 3.58 and 4.56% at 0.50, 2.0 and 40mg/L, respec-
tively. The elution time is approximately 1.3 minutes with a cycle time of approxi-
mately 2 minutes. Results: Of the 8000 tested samples, 4% were reported as none
detected at a cut-off concentration of 0.50-mg/mL. The highest reported concen-
tration was 98-mg/mL. Of the positive samples, the median was 5.8-mg/mL; 80%
of samples were in the range of 2.1 to 12-mg/mL; 90% of the samples were in the
range of 1.5 to 14-mg/mL. Conclusion: Using a validated analytical method that
proved to be accurate, precise and rugged, we found that a range of 1.5 to 14-mg/
mL is a putative target concentration range for lacosamide in serum for patients on
therapy.
Keywords: LC-MS/MS, lacosamide, therapeutic range

P154 How is the serum concentration of Lamotrigine in
polytherapy patients with epilepsy affected by the L48V genetic
polymorphism or by smoking?
Gulcebi Idriz Oglu M1, Ozkaynakcı A1, Goren MZ1, Ozkara C2, Gulhan R1,
Onat F1

1Marmara University School of Medicine, Istanbul, Turkey; 2Istanbul University
Cerrahpasa Medical School, Istanbul, Turkey

Aims: Genetic polymorphisms or environmental factors play important roles on
the efficiency or the adverse reactions of drugs by changing serum concentration
levels.Lamotrigine (LTG) has a widespread use in the treatment of partial and
generalized epilepsy seizures. The optimum response of LTG depends on its
serum concentration. The large patient variability (Milavanovic and Jankovic
2009) as well as the consequent importance of therapeutic drug monitoring
(TDM) (Johannessen and Tomson, 2006) have been stressed. LTG is metabolized
by glucuronidation conjugation by primarily UDP-glucuronosyl transferase (UGT)
1A4 enzyme and the serum LTG level has been shown to decrease in the poly-
therapy patients using hepatic enzyme-inducing drugs such as phenytoin, carba-
mazepine or phenobarbital (Garnett, 2002). Smoking has been shown to reduce the
serum LTG level in the monotherapy patients (Reinsberger et al., 2008).In this
study the effect of the single nucleotide polymorphism, L48V, of the UGT1A4
enzyme or of smoking on the serum concentration of LTG has been investigated in
a Turkish population of epilepsy patients on polytherapy with LTG and other
antiepileptic drugs (AEDs) such as phenytoin, carbamazepine, phenobarbital or
levetiracetam. Methods: High performance liquid chromatography was used for
the measurements of the LTG levels and the analysis of the L48V polymorphism
was made with a matrix assisted laser desorption-time of flight mass spectrometry
method. Results: Of 48 patients 22.9% were found to have L48V polymorphism.
The mean serum concentration of LTG was lower for the L48V polymorphic
patients than for patients with the wild type alleles. However, the difference was
not statistically significant. In addition to this smoking was found to reduce the
serum LTG level. The clinical outcome of the patients showed variability related
to the serum LTG levels of the polymorphic alleles. Of 4 patients who were both
smokers and polymorphic alleles 3 had more than one seizure per month. Con-
clusion: According to the results of this study either L48V polymorphism of the
UGT1A4 enzyme or smoking lowers the serum LTG level in the polytherapy
patients and this can diminish the efficiency of the treatment. Therefore TDM
for LTG is critical especially for smokers with the L48V polymorphism on poly-
therapy with LTG and other AEDs.
Keywords: allele, antiepileptic drug, lamotrigine, metabolism, pharmacogenetics,
therapeutic drug monitoring

P155 The ARK diagnostics lamotrigine assay– development of
a novel application on the Roche cobas c501 analyzer
LeGatt DF1, Shalapay CE1, Langman LJ2, Snozek CLH2

1Department of Laboratory Medicine and Pathology, University of Alberta
Hospital, Edmonton, Canada; 2Department of Laboratory Medicine and
Pathology, Mayo Clinic, Rochester, MN, USA

Aims: Lamotrigine is used as mono- or as part of polytherapy for treatment of
various seizure disorders and monitoring of serum/plasma levels is useful for
clinical management. Monitoring has been facilitated in recent years by the devel-
opment of immunoassay techniques for application on automated clinical chem-
istry analyzers. One such method is the ARK Lamotrigine homogenous enzyme
immunoassay (ARK Diagnostics, Sunnyvale, CA). To date, an application proto-
col for the Roche cobas c501 analyzer has not been developed. The purpose of our
study was to develop such an application and compare its performance to two
other analytical methods: the QMS Seradyn lamotrigine homogenous particle-
enhanced turbidimetric immunoassay and liquid chromatography-tandem mass
spectrometry (LC-MS/MS). Methods: The ARK reagents were transferred to a
cobas c pack MULTI cassette and user defined parameters were developed for the
cobas c501. Imprecision was evaluated by a modified CLSI protocol, using 2
levels of controls, assayed twice daily. Analytical measurement range (AMR),
potential interferences, and carryover were investigated. Past-issue Heathcontrol
proficiency samples (Cardiff Bioanalytical Services Ltd) were analyzed to assess
accuracy. Specimens (n = 100) were selected from patients undergoing routine
therapeutic drug monitoring and the results compared to those from the QMS
assay and a LC-MS/MS assay. Results: Total imprecision CVs for lamotrigine
controls (means of 12.5 and 52.8mmol/L) were 3.5 and 6.6%, respectively. The
AMR was determined to be from 2.0 – 160 mmol/L. Interference by other anti-
convulsant or co-administered drugs was not significant. Trimethoprim, a structu-
rally similar drug, caused a negative bias of 7.2%. Drug carryover was not evident
at 160mmol/L. The ARK assay demonstrated excellent correlation (R2= 0.996;
y = 1.0513x + 0.0631) compared to proficiency sample target values by high
performance liquid chromatography. Patient specimen comparisons showed good
correlation with both the QMS (R2 = 0.9829) and the LC-MS/MS (R2= 0.9804)
assays. Deming regression analysis demonstrated a small positive constant bias
(y = 0.9817 + 2.2482) to the QMS assay and a slight proportional and constant bias
when compared to the LC-MS/MS (y = 1.0745x + 1.6262) assay. Conclusion:
This user-defined application for the ARK Lamotrigine assay on the cobas c501
analyzer provides a clinically acceptable solution for timely level monitoring of
this anticonvulsant drug.
Keywords: lamotrigine, application protocol, immunoassay

P156 Comparison between lamotrigine plasma concentrations
measured by QMS immunoassay on CDx–90 autoanalyzer and by
HPLC
Zuf�a L1, Ib��ez N1, Aldaz A1

1Pharmacy Department, Cl�nica Universidad de Navarra, Pamplona, Spain

Aims: Lamotrigine, 3,5,-diamino– 6-(2,3 diclorophenyl)– 1,2,4-triazine, is a
broad-spectrum antiepileptic drug, unrelated chemically to other anticonvulsants
in current use. Lamotrigine is usually monitored in our hospital by high-perfor-
mance liquid chromatography with a assay developed and validated in our labora-
tory for which a specific evaluation of the risk of the procedure related to the
future use of the method during its daily use for the therapeutic drug monitoring of
lamotrigine in the clinical setting has been reported. Recently, Themofisher Scien-
tific introduced a Quantitative Microsphere System (QMS) for determination of
lamotrigine serum concentrations. Methods: Given the previously reported influ-
ence of matrix and metabolite cross-reactivity on immunoassay, we decided to
evaluate the new QMS immunoassay by comparing lamotrigine QMS results with
values obtained by using our HPLC methodology. Comparison was carried out
using 118 trough samples of pacients receiving lamotrigine on monotherapy or
with comedication. Samples were determined by the two methods and results were
compared both. Results: We observed the following Passing and Bablock (P-B)
and weighted Deming (D) regression plots in the correlation study where the QMS
values on CDx– 90 were plotted against those obtained by our HPLC assay: (P-B)
intercept = 0.457 (0.256 – 0.689), (P-B) slope = 1.141 (1.097 – 1.197); (D) inter-
cept = 0.454 (0.346 – 0.563), (D) slope = 1.163 (1.109 – 1.217).Also, the Bland-Alt-
man test showed a mean bias of 1.305 (1.09 – 1.52) ng/mL between QMS and
HPLC results with a reproducibility relative standard deviation (RSDR) of 19.9%.
Discrepances in lamotrigine concentrations measured by QMS immunoassay on
CDx– 90 autoanalyzer confirmed acceptable inaccuracy as the observed difference
between the two methods (1.305 ng/mL), view the reference range of lamotrigine
(2.5 – 15), is not clinically relevant. The exchange of a result by another will have
no clinical impact since it will not involve a change of decision by the clinician.
Conclusion: We conclude that QMS lamotrigine immunoassay in CDx– 90 system
should be considered an alternative method for lamotrigine monitoring and could
be used for routine therapeutic monitoring of lamotrigine treated patients.
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P157 Can the serum concentration of Lamotrigine be
accurately predicted from the saliva concentration in pediatric
patients?
Fleming DH1, Mathew BS1, Thomas MM1

1Christian Medical College, Vellore, India

Aims: The trauma of venipuncture to children is considerable. There is some data
from children that lamotrigine (LTG) concentrations in saliva and serum correlate
well. Is the LTG serum concentration predicted from that in saliva accurate
enough for routine TDM? Methods: Forty-one children aged between 5 and 15
years of age entered the study. At the time of the trough concentration a passive
saliva specimen (PS) was collected into a clean container. One minute later a drop
of lemon juice was placed on the tongue to stimulate saliva (SS) production and
two minutes later a second specimen collected. Blood was also withdrawn, serum
separated and all specimens were analysed by validated HPLC methods. The ratios
and regressions of LTG saliva (passive/stimulated) to serum concentrations were
determined. A random group of 20 patients (PS) and 18 patients (SS) were taken
to determine the equations to predict the serum concentrations from the saliva
values. These equations were then applied to a second group of 21 (PS) and 18
(SS) patients to predict the serum concentrations. The resulting R2, precision and
bias for the predicted versus the measured serum values were determined. Results:
The average age of the children who entered the study was 10.6 € 2.6 yrs. Co-
medications were valproate (17), carbamazepine (11), other non AED’s (8) and 5
children received lamotrigine alone. Stimulated saliva was not collected from 5
children. The ratio of saliva concentration to serum ranged from 0.14 – 0.91
(mean € sd, 0.47 € 0.19) for passive saliva and from 0.09 – 0.57 (mean € sd,
0.37 € 0.12) for stimulated saliva. The R2 values versus serum were 0.80 and
0.85 for passive and stimulated saliva respectively. The precision and bias for
the serum concentration of LTG predicted from the passive saliva concentration of
LTG versus measured was unacceptably high at 32% and + 15% respectively.
The serum values predicted from the stimulated saliva concentrations of LTG
versus measured gave a precision of 25% (95% CI, 23 – 27%) and a bias of
+9% (95% CI, 5 – 13%) respectively. The measured serum concentrations ranged
from 1.7 – 10.5mg/ml. Two of these 18 patients showed very low concentrations of
saliva LTG. It is not known if these are true or aberrant results. Conclusion: This
pilot study shows encouraging results for the use of stimulated saliva to predict the
serum concentration of lamotrigine in children. A continuation of the study is
underway.
Keywords: lamotrigine, TDM, pediatrics

P158 Effect of carbapenems on plasma valproic acid
concentration: a retrospective study
Patanasethanont D1, Chaiyakum A1, Jaisue S1, Tiamkao S2
1Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen,
Thailand; 2Srinagarind Epilepsy Research Group, Faculty of Medicine, Khon
Kaen University, Khon Kaen, Thailand

Aims: Marked reductions in plasma valproic acid (VPA) concentration during
concomitant administration of carbapenems and VPA were reported in several
cases. However, there is no report in Thai population. Methods: To investigate
the effect of concomitant administration of carbapenems on plasma VPA concen-
tration, the retrospective study was performed by reviewing plasma VPA concen-
trations from patients hospitalized in Srinagarind University Hospital, Thailand
during 2008 to 2010. Results: Plasma VPA concentrations were observed in all 25
patients and the data from 51 samples of plasma VPA concentrations were ana-
lyzed. The plasma VPA concentrations during concomitant administration with
carbapenems, were decreased 70.71 € 5.73% from the calculated concentrations
within first week and 80.32 € 6.40% in the second week. Plasma VPA concentra-
tions after discontinuation of carbapenems were returned to 51.33 € 8.29% and
86.27 € 8.29% of the calculated concentrations in the first and second week,
respectively. Conclusion: The drug interaction between VPA and carbapenems
was present in all patients and led to significant decrease in plasma VPA concen-
tration around 70% apparently within first week and this effect remained at least 2
weeks after discontinuation of carbapenems. Close monitoring of plasma VPA
concentration during concomitant administration with carbapenems are necessary.
Keywords: carbapenems, drug interaction, valproic acid

P159 Phenytoin dosage in elderly patients
Salvador-Garrido P1, Outeda-Macias M1, Garcia Queiruga M1,
Espa�a Vali�o L1, Pedreira Vazquez I1, Martin Herranz I1
1Pharmacy Department. A Coru�a University Hospital (CHUAC), La Coru�a,
Spain

Aims: The free fraction of phenytoin determines its effectiveness and safety. The
objectives of this study were: 1) to assess the relationship between free and total
phenytoin concentrations in elderly outpatients on phenytoin treatment and 2) to
determine how well free concentrations can be estimated from total levels. Meth-
ods: Retrospective study. Sample: 100% of patients were over 75 years of age,
outpatients, on phenytoin treatment. Study period: March 2011. Data to evaluate:
dosage, total and free levels, effectiveness (patient under control or not) and safety
(adverse effects produced). The determination of total plasma concentrations was
achieved by CMIA in Architect� and those of free phenytoin by FPIA in TDx.
The therapeutic range of total phenytoin was 10 – 20 mcg/mL and that of free
phenytoin 1 – 2 mcg/mL (10% of total phenytoin). The standard population value
for Vmax was 7mg/kg/day. Results: The study included 20 patients, ages 83 € 8
years and albumin levels 4 € 0.3mg/dL.Mean total concentrations were
10.56 € 2.73 mcg/mL (range: 4.8 – 14.3 mcg/mL) and free 1.39 € 0.59 mcg/mL
(range: 0.48 – 2.38 mcg/mL). Fifteen patients (75%) presented total values within
the therapeutic range, however, in 4 free phenytoin levels were above the limit
established (2.20 € 0.13 mcg/mL) with clinical signs of toxicity. The remaining
patients showed free levels in the therapeutic range (1.19 € 0.47 mcg/mL). The
mean fraction of free phenytoin in relation to the total concentration was
13.0 € 3.0% (range 8 – 17%). The correlation between percentage of free pheny-
toin versus total concentration was r2 0.852. The Vmax obtained was 6.5 € 0.2mg/
kg/day. Conclusion: In our study, elderly outpatients treated with phenytoin pre-
sented an increased free fraction, for adequate follow-up monitoring of free plas-
ma levels being necessary, or a reduction in the therapeutic range of total pheny-
toin concentrations at percentages where the free fraction was elevated. These
patients also presented a lower Vmax value, a decrease in dose being necessary
to reach therapeutic concentrations.
Keywords: elderly, phenytoin

P160 Quantification of Ethambutol, Isoniazid, Pyrazinamide,
Rifabutin and Rifampicin in Serum using LC-MS/MS
Mueller D1, Gutteck U1, Rentsch KM1

1Institute of Clinical Chemistry, University Hospital Zurich, Zurich, Switzerland

Aims: Tuberculosis (TB) is still one of the most common bacterial infections
worldwide. Ethambutol, isonidazid, pyrazinamide, rifabutin and rifampicin are
widely used for its treatment. Two LC-MS/MS methods for the quantification of
these substances were developed and validated. TDM for tuberculostatics may be
helpful in patients at risk for drug-drug interactions (e.g. HIV patients), treatment
slow responders, patients with drug-resistant TB or patients with concurrent dis-
eases (e.g. renal failure). Usually, to optimize the therapy, peak concentrations are
measured. Methods: Because of the chemical properties of the analytes, two
methods were developed. For the quantification of ethambutol, isoniazid and
pyrazinamide (method A), metformin-d6 was used as internal standard (IS).
100ml serum were precipitated using acetonitrile containing ZnSO4. After centri-
fugation, the supernatant was evaporated, and the remainigs were dissolved in
water with 0.1% formic acid. Chromatographic separation was achieved using a
phenyl hexyl column (3 mm) with ammonium formate buffer 5 mM, pH 3 and
acetonitrile as eluents. The analytes were detected in SRM mode using a triple
stage quadrupole mass spectrometer (TSQ 7000, Thermo Scientific) equipped with
an APCI source. For the quantification of rifabutin, rifampicin and its active
metabolite 25-desacetylrifampicin (method B), to 500ml serum, butylhydroxyto-
luene and ascorbic acid were added as antioxidants. Rifampicin-d3 was used as IS.
The samples were extracted on Bond Elut Plexa solid phase extraction columns.
Chromatographic separation was achieved using an Uptisphere C18 column
(5mm) with water + 0.1% formic acid and acetonitrile as eluents. The TSQ
7000 equipped with an ESI source in pseudo-SRM mode was used for detection
of the analytes. Results: The methods were linear in the range of 0.1 to 8mg/l for
ethambutol and isoniazid, of 5 to 120mg/l for pyrazinamid, of 0.005mg/l to 1mg/l
for rifabutin, and of 0.05mg/l to 10mg/l for rifampicin and 25-desacetylrifampi-
cin, respectively. Both methods were free of matrix effects. Precision (intra- and
interday measurements) was < 6.9% for method A and < 5.4% for method B.
Accuracy was between 96 and 104% for method A and between 89 and 112% for
method B. Conclusion: We have developed two robust LC-MS/MS methods for
the quantification of the five most often used tuberculostatics in serum, which are
now in routine use in our laboratory since last year.
Keywords: ethambutol, isoniazid, lc-ms, pyrazinamide, rifabutin, rifampicin, tu-
berculostatics



Ther Drug Monit · Volume 33, Number 4, August 2011 Abstracts

q 2011 Lippincott Williams & Wilkins 523

P161 Measurment of unbound valproic acid. Comparative
study between hypoalbuminemic patients and hepatic disease
patients
Laur�s NH1

1Pharmacie, APHP, Hopital Bichat Claude Bernard, Paris, France

Aims: Valproic acid (VPA has high protein binding mainly to albumin. This
binding, more a hepatic metabolism, explains the non-linear pharmacokinetic
behaviour of the drug. Plasma concentrations of 90 – 100mg/Lare traditionally
considered therapeutic target. Therapeutic drug monitoring usually involves mea-
surement of plasma total VPY concentrations. Activity and secondary effects of
VPA however are due to its free fraction which can be increased by decreases in
plasma albumin concentrations. Our study involved the determination of unbound
VPA in hypoalbuminemic patients and hepatic disease patients to test the hypoth-
esis that unbound VPA is a better indicator of efficacy and toxicity than total
VPA. Methods: Data was collected in 75 patients (26 women and 49 men), with a
median age of 52 years (min: 16 –max: 87). The patient sample included 10
hepatic failure patients. These patients were compared to a control population of
34 patients (19 women and 15 men), with a median age of 36 years (min: 16-max:
66) with normal hepatic function and noromal protein concentrations. VPA plasma
concentrations were measured by FPIA in plasma for total plasma VPA concen-
trations, and on ultra-filtrate obtained using Centrifree� devices to obtain plasma
unbound VPA fractions. Results: In the study population, mean+-SD unbound
drug plasma concentrations were 13,4 € 9,0mg/L which was statistically signifi-
cantly different (e= 7,9) from the control sample (4 € 3,3mg/L) .In the control
population there was a linear correlation between total VPA and unbound fraction
(r = 0,94) in contrast to the study patients (r = 0,6). The distribution of free fraction
(f) percentages were not correlated with plasma protein concentrations in either
hypoalbuminemic patients (r = 0,42), or hepatic disease patients (r = 0,1). Conclu-
sion: The unpredictability of f made it impossible to predict unbound VPA from
total VPA meausurements in these hypoalbuminemic subjects. Therapeutics deci-
sions may not be made based only on total VPA in hypoalbuminemic patients.
Because of this concentrations below the therapeutic target can be effective, or
“therapeutic” concentrations can be toxic. Determination of unbound VPA frac-
tion may improve the ability to optimise the treatment of epilepsy in hypoalbu-
minemic patients, including those with hepatic disease. Simplicity of the analytic
tech-niques should promote the development of these techniques.
Keywords: valproic acid, free fraction, hepatic disease, hypoalbuminemia, ther-
apeutic drug montoring

P162 Evaluating the appropriateness of valproic acid level
monitoring
Zeghal KM1, Hakim A1

1Department of Pharmacology, Faculty of medicine, Sfax University - Tunisia,
Sfax, Tunisia

Aims: The role of valproic acid (VPA) therapeutic drug monitoring is to improve
compliance, seizure control and avoiding side effects. The aim of this study is to
asses the appropriateness of the determination of serum levels of VPA in epileptic
patients. Methods: We performed a retrospective analysis of 180 VPA serum
level determinations. Appropriateness criteria regarding indication and timing
were defined a priori using existing criteria from the literature [Affolter N, Krae-
henbuehl S, Schlienger RG.Appropriateness of serum level determinations of
antiepileptic drugs. Swiss Med Wkly. 2003] Results: Of 180 levels assessed,
128 (71.1%) had an appropriate indication, the majority (52%) were performed
for suspected toxicity or concentration dependent adverse drug reaction. Of 52
levels assessed as having inappropriate indications, most (79%) were identified in
patients with routine monitoring. Conclusion: Over than quarter of VPA measure-
ments did not meet the criteria of appropriate VPA levels determinations. This is
causing great loss of money and time. Indiscriminate use of blood level determi-
nations of VPA is not recommended and clinical judgment must always be used to
decide when the measurements are performed and how to interpret the information
obtained.
Keywords: monitoring, valproic acid, appropriateness

P163 Increased free fraction of valproic acid during the
concurrent use of many highly protein binding drugs
Chaiyakum A1, Jaisue S1, Patanasethanont D1

1Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen, Thailand

Aims: Therapeutic drug monitoring of valproic acid which is highly protein
binding should be considered when concurrent using with many highly protein
binding drugs. The free fraction of valproic acid may be altered given that total
level cannot be used for adjustment of the regimen. Methods: Description a case
of concurrent using of many highly protein binding drugs with valproic acid.
Results: A 26-year male was admitted to hospital with Bipolar I disorder, current

manic episode with psychosis. He was previously prescribed lithium, haloperidol
and chlopromazine but lost follow up 2 months ago. Valproic acid 1500mg/day
was given as maintenance therapy. The other medications were clonazepam 2mg
bid, benzhexol 5mg bid and haloperidol 5mg tid. The 5mg IM of haloperidol q 30
min was also given when having agitation. Haloperidol, clopixol and chloproma-
zine were given as stat doses on the second day of admission. His serum albumin
concentrations were 4.1 and 4.2mg/dl on day 3 and 4, respectively. The free and
total valproic acid levels were measured on the fifth day of admission and found to
be 28.75 and 79.15mg/L, respectively. Then the valproic acid dose was reduced to
1,250mg/day. Four days later the free and total valproic acid were decreased to
9.12 and 76.03mg/L, respectively. Given that the free fraction of valproic acid in
normal albuminemia (3.5 – 4.5mg/dl) is 10%, the free fraction of valproic acid
was higher than usual (36.32%) at the first monitoring. This might be caused by
the concurrent use of the highly protein binding drugs. These include haloperidol
(90%), clonazepam (85%) and chlopromazine (90 – 99%). In addition, metabo-
lism of the high free valproic acid might not be completed because of the satura-
tion of intrinsic clearance. After 4 days of reducing the dose, the free fraction
decreased to 12% and the free drug level was on therapeutic range. The total level
was nearly the same as the first measurement. Conclusion: In conclusion, use of
the total valproic acid level could mislead the dosage adjustment when the drug is
concurrently used with many highly protein binding drugs. The free valproic acid
level should be rather monitored regularly even when albumin concentration is
normal.
Keywords: free fraction, highly protein binding drug, valproic acid

P164 Factors affecting the free fraction of valproic acid
Jaisue S1, Chaiyakum A1, Patanasethanont D1
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Aims: A 74-year female with diabetes and end-stage renal disease (ESRD) was
admitted to hospital with chronic abdominal pain and constipation. She was diag-
nosed with colon cancer and ovarian metastasis. During the hospital stay, she
developed pneumonia and seizures. Methods: Piperacillin-tazobactam was given
for treating pneumonia and the antiepileptic drugs (AEDs) phenytoin (1,050mg/d
for 2 days) and valproic acid (VPA; 1200mg/d on the 1st day and 2400mg/d on
the 2nd day) were given for controlling seizures. On the 2nd day of the AEDs
treatment the total phenytoin concentration was 16.4mg/L, and given that the
patient had hypoalbuminemia due to ESRD, the corrected total phenytoin value
was predicted and reported as 35.65mg/L. In addition, the total bilirubin on the
2nd day of AEDs was found to be high at 6.2mg/dL (0.25 – 1.5mg/dL; normal
range). Phenytoin was then held but not VPA. Results: Three days later the free
concentrations of phenytoin and VPA were found to be 4.04mg/L and 38.34mg/L,
respectively and the VPA dose was consequently decreased. Both the free and
total VPA concentrations were measured on the 7th day of the AEDs treatment.
The values were found to be 28.84mg/L and 46.69mg/L, respectively. On the 8th
day, the total bilirubin remained high at 8mg/dL. The free phenytoin concentra-
tion gradually decreased on the 8th and 10th days after the start of AEDs, showing
values of 2.88mg/L and 1.92mg/L respectively. The free VPA concentration also
decreased showing 22.27mg/L on the 10th day of AEDs treatment. The patient
was discharged from the hospital on that day. Conclusion: The reason for the high
free VPA fraction on the 7th day was due to a combination of three factors. The
low albumin concentration caused by ESRD meant that there was less protein to
bind VPA and the phenytoin and excess bilirubin both displaced VPA resulting in
less bound VPA. We suggest that under these aforementioned conditions (pheny-
toin, low albumin and high bilirubin), the measurement of total VPA concentration
is misleading and could result in drug toxicities. Because this combination of
problems can frequently be found in practice, the measurement of the free con-
centration of phenytoin and VPA is essential. In addition, the extent of phenytoin-
VPA and bilirubin-VPA interactions in the clinical setting should be further
investigated to provide guidelines for drug dosage adjustment where the measure-
ment of free drug concentrations is not available.
Keywords: free fraction, high bilirubin, low albumin, phenytoin, valproate, val-
proic acid

P165 Precision of predictions of carbamazepine and valproate
serum concentrations based on population PK modeling and TDM in
clinical settings
Bondareva IB1

1Research Institute of Physical - Chemical Medicine, Moscow, Russia

Aims: Bayesian feedback dosage adjustment based on TDM facilitates epilepsy
treatment with carbamazepines (CBZ) and/or valproates (VPA). We have devel-
oped population pharmacokinetic (PPK) models for different dosage forms of
VPA and post – induction CBZ behavior in pediatric, adult and elderly epileptic
patients [1 – 3]. The aim of this study was to evaluate the predictability of indivi-
dualized dosage regimens with CBZ or VPA based on TDM and these PPK
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models in clinical settings. When TDM is used to guide future dosing and in-
traindividual variability is relatively small, serum levels measured on only one
occasion are often useful from a prediction standpoint. Methods: TDM data of
antiepileptics (AEDs) were collected in the PK Laboratory of Moscow Medical
University since 1996. The PPK analysis was performed using the USC*PACK
software based on the linear PPK models [1 – 3] and repeated TDM (peak –
trough) on multiple occasions. The first pair of each patient’s serum levels on a
specific dosage was used to estimate the individual MAP Bayesian posterior PK
parameter values and to predict future concentrations on the planned AED regi-
men. Then the observed serum levels on the new regimen (other occasions) were
compared with the predicted ones using the mean prediction error (MPE%) as a
measure of bias, the mean absolute deviation from MPE and the mean absolute
prediction error (MAPE%) as measures of precision. Weighted MPE was also
analysed. Predictive performance of 1) 572 predictions for CBZ and 2) 688 – for
VPA monotherapy were compared to that observed for 3) 246 predictions of CBZ
and VPA after switching to modified release (MR) forms and for 4) 168 – of VPA
after adding of CBZ. Results: For monotherapy within dosage form, the Kolmo-
gorov-Smirnov test demonstrated approximately normal distribution for residuals.
The MPEs were not statistically significantly different from zero (p > 0.05). For
prediction time horizons up to 5 years, the MAEs for monotherapy were about
17%, intraindividual variability for repeated measures– 15 – 25%. A statistically
significant bias (12 – 18%) and an increase in MAEs were observed when patients
were switched to MR forms (p = 0.01) or to polytherapy (p = 0.03). Conclusion: In
most cases, precision of predictions of future AED concentrations based on TDM
and patient-specific Bayesian posterior parameter modeling was clinically accep-
table. Adjustments for predictions could be required if switching to another dosage
form or adding some AEDs is planned for future therapy.
Keywords: bayesian feedback dosage adjustment, PK modeling, carbamazepine,
individualized dosage regimen, therapeutic drug monitoring, valproate

P166 Population pharmacokinetics analysis of Levetiracetam
in Chinese children with epilepsy
Wang Y1, Lu W2, Wang L1, Wei M1

1Peking University First Hospital, Beijing, China; 2Department of Pharmaceutics,
School of Pharmaceutical Sciences, Peking University, Beijing, China

Aims: Purpose: To establish a population pharmacokinetics (PPK) model of leve-
tiracetam in Chinese children with epilepsy. Methods: A total of 216 serum
levetiracetam concentrations from 190 epileptic children(0.04y– 14y) were ana-
lyzed. Levetiracetam concentrations were determined by the HPLC method. PPK
model of levetiracetam was established using NONMEM (nonlinear mixed-effect
modeling), a population pharmacokinetic computer program. The covariates con-
sidered for inclusion in the base model were age, weight, gender, levetiracetam
dose, concomitant antiepileptic drug(AED) by category (enzyme inducer, inhibi-
tor, combination of inducer and inhibitor). Covariates were retained in the model
if the objective function value(OFV) decreased by > 3.84(p£0.05) for the single
covariate analysis. Results: A one-compartment model with first-order absorption
and elimination best characterized the data. Regression equation of the base model
of levetiracetam has been established and expressed as clearance (CL /
F)= 1.55 xEXP [ ETA (1) ], volume of distribution (V /F)= 61.4 xEXP[ ETA (2)
], and KA=EXP [ ETA (3) ], and that of the final model was a follows: CL/
F = 1.57*EXP(ETA(1))*((AGE/6.31)**0.204)*(DOSE/685.57)**0.604, V/
F = 52.2*EXP(ETA(2))*(1+(WEIG– 24.55)*0.0381), KA was fixed(1.46).The po-
pulation model was further validated by internal and external approaches, and was
demonstrated to be effective and stable. Moreover, simulation was conducted to
facilitate the individualized treatment based on patient information and the final
model. Conclusion: The most influential covariate of levetiracetam PPK in Chi-
nese children are age, weight and dose (average dosage every day, mg/d).
Keywords: NONMEM, population pharmacokinetics, chinese chidren, levetirace-
tam

P167 Levetiracetam oral clearance in elderly and very elderly
patients with epilepsy
Contin M1, Mohamed S1, Albani F1, Riva R1, Baruzzi A1

1Department of Neurological Sciences- University of Bologna, Bologna, Italy

Aims: The antiepileptic drug (AED) levetiracetam (LEV) is increasingly used to
treat epilepsy in the over 65s but data on its clinical pharmacokinetics in the
elderly are scanty. We aimed to assess and compare apparent steady-state oral
clearance (CL/F) of LEV in elderly vs nonelderly patients with epilepsy in a
therapeutic drug monitoring (TDM) setting. Methods: Plasma samples were pro-
spectively collected from patients with epilepsy referred to the Laboratory of
Clinical Neuropharmacology over 18 months. Inclusion criteria were chronic
treatment with LEV for at least one month, even with AED cotherapy; age ‡ 30
yr; no change in dosage of LEV or concomitant AEDs over the preceding three
weeks; LEV last evening dose between 8 and 9 pm. Venous blood samples were

drawn from patients at 8 am, before the first morning dose of LEV. Adverse
effects from the start of LEV treatment and present at the time of blood sampling
were recorded as part of TDM. LEV steady state plasma concentrations (Css) were
determined by HPLC-UV (2). LEV apparent oral clearance (CL/F) (mL• min–1•
kg– 1) was calculated as: LEV daily dose (mg• kg– 1)/[Css(mg•mL–1) x 1440
minutes]. Results: Two hundred seventy-two patients out of 1260 on LEV met
the inclusion criteria. They were grouped as follows: group A (younger, 30 – 65 yr,
n = 97), B (elderly, 66 – 80 yr, n = 105), C (very elderly, 81 – 96 yr, n = 70). Median
LEV dose (mg/kg/d) were comparable among groups: 21.7 (A), 18.6 (B) and 20.0
(C) (NS). Median LEV Css (mg•mL–1) significantly increased with age, from 12.4
(A), to 15.2 (B) and 23.0 (C), (p < 0.001). Median CL/F values (mL• min–1• kg–1)
progressively decreased, from 1.23 (group A), to 0.83 (B) and 0.59 (C),
(p < 0.001). Within each subgroup, CL/F values were significantly higher in pa-
tients on LEV plus AED inducers (phenobarbital, phenytoin, carbamazepine, ox-
carbazepine) compared to patients on LEV monotherapy. Prevalent central ner-
vous system adverse effects were recorded in 14.4% patients of group A, 13.3%
of B and 10.0% of C (N.S.). Conclusion: LEV CL/F significantly declines with
aging, elderly and very elderly patients requiring a 33% and 52% lower dose
respectively compared to younger adults to achieve a given LEV Css. Concomitant
AED inducers confirmed to significantly increase LEV CL/F in each subgroup of
patients (1, 3 – 6). No significant difference in LEV tolerability was observed in
elderly and very elderly vs nonelderly patients.
Keywords: Levetiracetam, antiepileptic drugs, oral clearance, elderly

P168 Effect of fosamprenavir/ritonavir on the pharmacokinetics
of single-dose olanzapine in healthy volunteers
Jacobs BS1
1Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

Aims: Psychosis and other mental illnesses are common in HIV-infected patients.
Olanzapine (OLZ) is one of the preferred antipsychotic agents for the treatment of
schizophrenia. OLZ is primarily metabolized by CYP1A2 and UGT. High-dose
ritonavir (RTV) has been shown to increase OLZ elimination through induction of
CYP1A2 and/or UGT, but the effect of low-dose RTV on OLZ pharmacokinetics
(PK) is unknown. Fosamprenavir (FPV) is an HIV protease inhibitor that is
boosted by low-dose RTV. We hypothesized that the AUC of OLZ 15mg with
FPV/RTV would lead to a similar AUC of OLZ 10mg alone. Methods: This was
an open-label, randomized, 2-period, cross-over, single-centre trial in 24 healthy
volunteers. All subjects were randomized to one of the following treatments: a)
FPV/RTV 700/100mg BID for 16 days with a single-dose of OLZ 15mg on day
13, a wash-out period of 30 days and subsequently a single-dose of OLZ 10mg on
day 48, or b) same medication in reversed order. OLZ was taken with a standar-
dized breakfast. Blood was collected after OLZ intake for up to 96 hours. Plasma
concentrations of OLZ, amprenavir (APV) and RTV were determined using vali-
dated HPLC methods. PK parameters were calculated using WinNonlin 5.3. Geo-
metric mean ratios (GMR) and 90% confidence intervals (CI) of OLZ AUC, Cmax

and T1/2 in the test period (OLZ + FPV/RTV) vs. the reference period (OLZ alone)
were calculated. The 90% CI of the GMR of OLZ AUC has to fall within 0.80 –
1.25 to confirm that OLZ 15mg with FPV/RTV is similar to OLZ 10mg alone.
Results: 24 subjects (11 males, 13 females) were included in the trial. The median
(+ IQR) age and BMI were 42 (25.8 – 49.8) years and 23.6 (21.3 – 25.2) kg/m2,
respectively. Four subjects dropped out: two subjects due to grade I/II rash on
FPV/RTV, one subject with a first grade AV block on OLZ 10mg, and one subject
after a car accident. The latter incident was reported as an SAE (hospitalisation
because of spinal fracture), but was judged by the physician not to be related to
study medication. GMR (+ 90% CI) of OLZ AUClast, Cmax and T1/2 when taken
with FPV/RTV vs. OLZ alone were 1.00 (0.93 – 1.08), 1.32 (1.18 – 1.47) and 0.68
(0.63 – 0.74), respectively. The geometric mean (+ 95% CI) AUCt, Cmax and Cmin

of APV in our population were 36.4 (32.2 – 41.0)mg•h/L, 6.3 (5.4 – 7.3) mg/L and
1.7 (1.4 – 1.9) mg/L, respectively, which is consistent with data from literature.
Conclusion: FPV/RTV induces metabolism of OLZ. The dose of OLZ should be
increased with 50% when OLZ is combined with FPV/RTV.
Keywords: HIV, antipsychotics, fosamprenavir, olanzapine, ritonavir, schizophre-
nia

P169 Possible drug-drug interaction between quetiapine and
lamotrigine- evidence from a Swedish TDM-database
Bjoerkhem-Bergman L1, Andersson ML1, Lindh JD1

1Karolinska Institutet, Stockholm, Sweden

Aims: Previous research has indicated a possible drug-drug interaction between
the antiepileptic agent lamotrigine and the antipsychotic quetiapine, resulting in
reduced plasma concentrations of the latter drug. However, the association is
unclear and needs confirmation in independent studies. The aim of the present
study was to investigate the proposed interaction using data from a Swedish
therapeutic drug monitoring database. Methods: Data on 402 patients subjected
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to analysis of quetiapine concentration in serum was extracted from a routine
therapeutic drug monitoring database at Department of Clinical Pharmacology,
Karolinska University Hospital Huddinge. Among these patients, those concomi-
tantly treated with lamotrigine (n = 22) were identified and matched with 22 con-
trols receiving quetiapine while unexposed to lamotrigine. The dose-corrected
quetiapine concentrations (C/D ratios) in the two groups were compared in both
paired and unpaired analyses. Results: Patients co-treated with lamotrigine had a
lower mean C/D-ratio (0.71, 95% c.i. 0.46 to 0.97) compared to controls (1.64,
95% c.i. 1.00 to 2.28). Dose-corrected quetiapine concentrations were 58% lower
in patients co-medicating with lamotrigine (p = 0.013). Conclusion: This study
indicates that lamotrigine exposure is associated with substantially reduced serum
levels of quetiapine. The findings need to be confirmed in experimental studies,
and the mechanism of the interaction remains to be elucidated although induced
quetiapine glucuronidation may contribute. Until more evidence is available,
monitoring of the quetiapine concentrations should be considered upon lamotri-
gine initiation or withdrawal in quetiapine-treated patients.
Keywords: drug interaction, lamotrigine, quetiapine, therapeutic drug monitoring

P170 Therapeuting drug monitoring of clozapine and its
metabolites in psychiatric in and out patients. Validation of method
and case reports
Piwowarska J1, Kwiatkowska A1, Matsumoto HZ2, Dziklińska A2, Jasionowska J2,
Sitkiewicz D1, Kobayashi J3, Szafrański T3
1Department of Biochemistry,Medical University of Warsaw, Warsaw, Poland;
2Department of Psychiatry, Medical University of Warsaw, Warsaw, Poland;
3Institute of Psychiatry and Neurology, Warsaw, Poland

Aims: Clozapine is a second generation used primarily in the management of
patients with schizophrenia, resistant to other neuroleptics. Clozapine serum con-
centration are dependent on an idividual variables, such as: age, gender, body
weight and for this reason according to Expert Guidelines should be monitored.
The purpose of this research was to validate and describe a simple, realiable HPLC
method for determination of clozapine and its active metabolites concentrations,
suitable for evaluation of relationship between serum drug levels and clinical
effects. Methods: The HPLC method for simultaneous determination of cloza-
pine, norclozapine and clozapine-N-oxide was described. This method was devel-
oped,optimized and validated. Analyses were performed on Shimadzu Chromato-
graph with UV detector, at lambda = 215 nm. After extraxtion on SPE column, the
sample was injected on Symmetry Waters C18 column (stationary phase). Eluat-
ing mixture contained acetonitryl: H2O (3:7) with 146 ul triethylamine and 200ul
85% H3PO4, pH= 3,3, flow rate: 0,8ml/min. As the results parameters of valida-
tion procedure were presented and application of the method into clinical practice
was discussed and illustrated by several case reports. Results: Validation of the
optimized HPLC method demonstrated,that: the method is specific-no interactions
between the analytes and serum compounds were observed.Linearity for clozapine
and norclozapine in the range: 50 – 1600 ng/ml and for clozapine-N-oxide (20 –
400 ng/ml) was stated. The intra-assay and inter- assay coeffitients of variation
(cv%) for all three compounds were less than 10% and 15%.The recovery(%) for
all three analytes were more than 80%.The limit of detection (LOD) for clozapine,
norclozapine and clozapine -N-oxide were 23.52, 30,82 and 8,29 ng/ml ,respecti-
vely.The limit of quantification (LOQ) for the three analytes were: 42.76,
56,04,and 15.08 ng/ml. For sample stability, cv% after freezing and defreezing
not exceeded 15%. Conclusion: Described above HPLC method could be used in
TDM process and may be applicated into daily dose optimalization, monitoring
patient compliance and assessing drug to drug interactions during treatment with
clozapine.
Keywords: TDM, case reports, clozapine, clozapine-N-oxide, norclozapine, opti-
malization of HPLC method

P171 Clozapine and norclozapine quantification in human
plasma by high-performance liquid chromatography with ultraviolet
detection
Illamola SM1, P�rez AA1, Morillas MG1, Fresquet XS1, Barreda FC1

1Laboratorio UDIAT Corporaci� Sanit�ria Parc Taul�, Sabadell, Spain

Aims: Clozapine is an atypical antipsychotic that is effectively used in patients
with therapy-resistant schizophrenia. It is extensively metabolized in the liver to
N-desmethylclozapine (an active metabolite) and clozapine N-oxide. Although the
dose and effects of clozapine are not linearly related, the well defined relationship
between plasma clozapine concentrations and effects, the large inter-individual
variability in bioavailability and elimination, the potential for relevant pharmaco-
kinetic interactions with other drugs and the high probability of patient non-
compliance, all suggest that therapeutic drug monitoring may be useful in the
clinical management of patients treated with clozapine. An isocratic high-perfor-
mance liquid chromatography (HPLC) method with ultraviolet detection for the
simultaneous determination of clozapine and norclozapine in human plasma was

developed and validated. Methods: The isocratic HPLC assay used a mobile
phase consisting of methanol-ammonium formate buffer, ph = 4.4 (50: 50) at a
flow rate of 0.7mL/min and a SunFire� C18 reversed-phase column and UV
detection at 254nm. Loxapine was used as the internal standard (IS). The separa-
tion requires 12 minutes. Clozapine and norclozapine were extracted from plasma
on Oasis� MCX extraction columns. Each column was conditioned with methanol
and water. Then, human plasma (0.5mL) with 10ml IS and previously diluted (1:1)
was applied. The columns were washed and the retained drug eluted with ammo-
nium 5% in methanol and then evaporated to dryness under a stream of nitrogen.
The residue was reconstituted with 100 ml of mobile phase and 7ml of the sample
was injected. Results: The results obtained by analysis of different blank plasma
samples showed good selectivity and specificity. Calibration curves for the two
analytes were linear (r2>0.99) in the range of 0.1 – 2.5mg/mL. Limits of detection
were estimated to 0.006mg/mL and 0.007mg/mL and limits of quantification to
0.017mg/mL and 0.021mg/mL for clozapine and norclozapine. Mean recoveries
were 73.1% for clozapine and 75.1% for norclozapine. Precision and accuracy
were evaluated using three control samples at concentrations 0.2, 0.5 and 1.5mg/
mL. C.V. values for intra- and inter-day variability were £ 8.8% for the two
analytes. Accuracy, expressed as percentage error, ranged from 10.8 to 4.1%.
Conclusion: The method developed was sufficiently sensitive to use for quantify
clozapine and norclozapine, for pharmacokinetic studies and therapeutic drug
monitoring.
Keywords: clozapine, HPLC, N-desmethylclozapine, therapeutic drug monitoring

P172 Therapeutic monitoring of psychoactive drugs: are
measurements fit-for-purpose?
Wilson JF1

1LGC Standards Proficiency Testing, Bury, UK

Aims: The analytical performance of participants in the Heathcontrol external
quality assessment (EQA) scheme for psychoactive drugs was assessed from
measurements reported in the 20-year period from 1990 to 2010. Methods: A
total of 40 drugs or their active metabolites (lithium excluded) were surveyed
including tricyclic antidepressants, SSRIs, antipsychotics and atypical antipsycho-
tic drugs. Several drugs were introduced to the EQA scheme part-way through the
study period. There were over 100 scheme participants from 15 European and 7
other countries with a high participation rate (25%) from Germany. The precision
of measurements was assessed from the coefficient of variation (CV) of measure-
ments for a sample, and accuracy from the percent difference between the con-
sensus mean of measurements and the weighted-in spike value from sample
manufacture. Measurements > 3 standard deviations from the mean were excluded
before analysis. Results: The most striking finding was that for 37 out of the 40
drug compounds, the precision of measurements increased consistently over the
study period. The CV of measurements fell at a median rate of – 0.53% per annum
to give mean values calculated for the final 5-year period of the study that ranged
from 11% for amitriptyline to 31% for normirtazapine with a median of 16%.
Multiple linear regression analysis demonstrated a significant (< 0.005) negative
relationship between CV and the number of scheme participants for a drug but not
with the drug concentration in samples (P> 0.2). If the number of participants can
be taken as a proxy measure of service demand and hence of workload, it would
appear that less frequently undertaken drug assays result in measurements with
lower precision. The mean accuracy of measurements in the final 5-year period of
the study ranged from – 10% for thioridazine to +14% for nordoxepin with a
median of +0.1%. Accuracy for 29 out of the 40 compounds fell between € 5%.
Conclusion: Despite continuing improvement in the performance of laboratories
undertaking therapeutic monitoring for psychoactive drugs, there remains room for
improvement in the accuracy and precision of measurements of several com-
pounds. Accuracy in particular, might benefit from better availability of reference
materials for these compounds.
Keywords: psychoactive drugs, proficiency testing, precision, accuracy

P173 Complementary to TDM biomarkers of therapeutic
response to antidepressants
Matsumoto HZ1, Radziwoń-Zaleska M1, Skalski Mł1, Ryszewska-
Pokraśniewicz B1, Nowak G2, Pilc A2

1Department of Psychiatry, Medical University of Warsaw, Warsaw, Poland;
2Institute of Pharmacology, Polish Academy of Science, Krak�w, Poland

Aims: According to WHO prognosis, prevalence of major depression (MD) in
year 2020 will be greater than those of cardiovascular diseases and malignant
neoplasms. There are many treatments approved for MD but the clinical efficacy
of current antidepressant therapies is still unsatisfactory.The aim of this study was
to show that application of modern monitoring techniques, such as: precise clinical
efficacy assessment, determination of antidepressant drugs concentrations in
blood, pharmaco-EEG registration enables the optimalization of antidepressive
treatment for an individual patient (1). Methods: In this study 2 groups of patients
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were presented. First group (A) consisted of 64 patients treated in University
Hospital of Department of Psychiatry with TCA (amitryptyline, imipramine, clo-
mipramine) or SSRI (fluoxetine) (2). To the second group (B) 25 patients treated
with fluoxetine plus Mg ions or plus placebo (a double-blind method) were
included. Patients were evaluated before and after 2, 4, 6, 8 weeks of treatment,
taking into account: 1) clinical state, according to Hamilton Depression Rating
Scale (HDRS), Hamilton Anxiety Rating Scale (HARS), Clinical Global Impres-
sion Scale (CGIS), Side Effects Rating Scale (SERS). Serum TCA concentrations
were determined by FPIA method and serum fluoxetine and norfluoxetine were
measured by HPLC technique. 3) Quantitative EEG was recorded from 19 leads.
Appearence of antidepressive profile was evaluated by clinical expert. The anti-
depressive therapy was found effective when at leats 50% score decrease was
reached (especially in HDRS). Before medications were started, an informed
consent was obtained from all patients. Local Bioethical Commitee approved the
trials. Results: In the Group A, the statistical significant correlations between the
efficacy of the treatment was observed for: the percentage of the changes in HDRS
and CGIS, the choice of the drug and the duration of the disease. In the Group B,
successful treatment was found in 47,6% of patients receiving fluoxetine plus Mg
ions and in 33% patients treated with fluoxetine plus placebo. Conclusion:
1. Application of comlementary to TDM biomarkers of antidepressive treatment
response into clinical practice may increse the probability of successful therapy of
an individual patient. 2. Antidepresant efficacy of fluoxetine was greater in pa-
tients treated with the drug plus Mg ions.
Keywords: SSRI, TCA, TDM, depression, pharmaco-EEG, potentialization of
antidepressant drug response by Mg ions

P174 Mianserin enantiomers – differences in metabolism
Grodner Błż1, Matsumoto HZ2, Sitkiewicz D2

1Department of Biochemistry and Clinical Chemistry, Medical University of
Warsaw, Warsaw, Poland; 2Department of Psychiatry, Medical University of
Warsaw, Warsaw, Poland

Aims: Mianserin– 1,2,3,4,10,14b-hexahydro– 2 methyl-dibenzo[c,f] pyrazino aze-
pine- (MIA) is a racemic tetracyclic antidepressant drug. The mechanism of anti-
depressant activity of MIA is connected with noradrenaline uptake blocade and 2-
adrenergic receptor antagonism which increases NA neurotransmission. MIA mo-
lecule existx in two stereoselective forms of drug: S(+) and R(-) enentiomers.The
aim of this study was to assess differences in biological availability and metabo-
lism of mianserin S(+) and R(-) enantiomers in subjects who were treated by a
single dose of 30mg of the drug. Methods: These studies were conducted with
use of highly efficient capillary electophoresis (HECE) – the metod developed,
optimized and validated by us (3). Stereoselective analyses were performed on
Beckman Coulter P/ACE MDQ device with UV detector, at the wavelength = 214
nm. After extraction the sample was placed in capillary using electrokinetic in-
jection of 5 kV for 20 seconds. The determination was conducted in the enviro-
ment of 0,075 M phosphate buffer, pH = 3,00 containing 2mM/L 2-hydroxypropyl-
B-cyclodextrin. Measurements of MIA enantiomers concentrations were per-
formed every half of hou after the drug administration. Results: It has been
established that enantioselective metabolism of MIA characterizes a large inter-
individual variability. For this reason, the whole group of 17 healthy volunteers
was divided into 3 subgroups depending of the rate of MIA enantiomers metabo-
lism. The first group consisted of so called fast metabolisers (n = 5) – the persons
who metabolized both MIA enantiomers faster than other persons did. The second
group was formed by by subjects (n = 6) with slower rate of metabolism. Into the
third group of so called “slow metabolisers” (n = 6)-the persons who metabolized
both MIA enantiomers the most slowly of all. Conclusion: 1. Results of this pilot
study demonstrated that enantioselective metabolism of mianserin varies in dif-
ferent persons. This observation is of great importance, because S-MIA enantio-
mer have more potent therapeutic action, while R-MIA enantiomer seems more
toxic. 2. Applied by us quantitative enantioselective method for MIA metabolism,
tested in the pilot study, could be applied for further studies on the role of
enantioselective MIA metabolism in patients treated with this antidepressive drug
and may contribute to better understanding of therapeutic effect of S-MIA enan-
tiomer during mianserin treatment.
Keywords: SR-mianserin, capillary electrophoresis (CE), chiral selectors, stereo-
selective metabolism

P175 Enzyme assay to study the metabolism of quetiapine and
the influence of psychotropic comedication
Brandl R1, Jahner T1, Wenzel-Seifert K1, Doerfelt A1, Wittmann M1, Haen E1

1Clinical Pharmacology/ Psychopharmacology, Department of Psychiatry,
Psychosomatics and Psychotherapy, University of Regensburg, Regensburg,
Germany

Aims: Quetiapine is one of the most frequently prescribed psychotropic drugs in the
AGATE hospitals. It is metabolized by CYP2D6 and 3A4. When quantifying drug

concentrations in psychiatric patients we see increased concentrations of various
drugs that are metabolized via the same CYP isoenzymes and also increased levels
of quetiapine when combined with different comedication. We developed an in vitro
method to study the influence of citaloprame, venlafaxine and mirtazapine as co-
medication to the concentration of quetiapine. Methods: Pooled human liver micro-
somes are incubated in various concentrations of 0,5 to 2,0mg protein/ml with
K2HPO4 buffer (0,1M, pH7,4), NADP+, Glucose– 6-phosphate, MgCl2, Glucose–
6-phosphatedehydrogenase, drug under study and the comedication under investiga-
tion (citaloprame, quetiapine and venlafaxin in various concentrations) at a tem-
perature of 37 �C. Starting at 0 min (baseline) the reaction was stopped by adding
acetonitrile at multiple incubation times (0 to 270 min). After removing the HLM by
centrifugation the concentrations of the drugs and its metabolites are measured by
HPLC/UV-VIS. Results: 1[mg protein/ml] of HLM resulted as adequate concentra-
tion to monitor CYP metabolism. At this concentration the decrease and increase of
substrate and metabolites were above the detection limit of our HPLC methods.
After 270 min the enzymes loose activity. Maximum metabolic turnover is main-
tained for about 90 min. In presence of inhibiting comedication the metabolic
turnover of quetiapine is reduced by up to 18% in combination with citaloprame
and up to 14% with venlafaxine. Conclusion: With this assay we can monitor drug
metabolism over about 90 min with constant enzyme activity. In most of the
analysis in our TDM measurements there is more than one medication prescribed.
Now we are able to study drug-drug-interactions between substances we consider to
cause unexpected plasma concentration.
Keywords: quetiapine interaction CYP450

P176 Costs and cost effectiveness of therapeutic drug
monitoring (TDM) for antidepressant treatment with citalopram
Ostad Haji E1, Tadic A1, Dragicevic A1, Mueller M1, Boland K1, Rao ML2,
Fric M1, Laux G1, Hiemke C1

1Department of Psychiatry and Psychotherapy of the University Medical Centre
Mainz, Mainz, Germany; 2Institute of Pharmacy, Department of Clinical
Pharmacy, University of Bonn, Bonn, Germany

Aims: For antidepressant drug treatment, there is good evidence that TDM can
improve therapeutic outcomes. Studies on the cost effectiveness of TDM for new
antidepressant drugs, however, are lacking. The aim of this prospective and natur-
alistic study was to evaluate the economic and medical benefit of TDM for de-
pressed inpatients who were treated with the selective serotonin reuptake inhibitor
(SSRI) citalopram. It was hypothesized that TDM guided treatment with citalopram
will (1) shorten the duration of hospitalization, (2) accelerate the time course of
clinical improvement and (3) reduce costs for medication. Methods: Inpatients
with major depression were included and treated with citalopram. For economic
evaluation we measured the days in hospital and medication costs. With regard to
TDM costs we assumed 24 C= per drug assay. Psychopathology was assessed by the
17-item Hamilton Depression (HAMD– 17) rating scale in weekly intervals for five
weeks. In parallel, serum concentrations of citalopram were measured. Results:
The study included 55 patients (27f). Effective TDM was considered when plasma
concentrations were above 50 ng/mL (therapeutic reference range of 50 to 110 ng/
mL). On day seven of treatment, 47% of the patients who achieved plasma con-
centrations ‡50 ng/mL (n = 19) became responders at week five compared to only
14% of the patients who had citalopram plasma concentrations below 50 ng/ml
(n = 36) (p = 0.025). Costs for daily medication were by 0.57C= higher in patients
with high citalopram plasma concentrations than in patients with low concentra-
tions (p = 0.002). Patients with plasma levels ‡50 ng/ml had a significantly shorter
duration of hospitalization (49 € 20 days) than patients below 50 ng/ml (72 € 37
days; p = 0.033). Assuming 24 C= per drug assay and costs for hospitalization of 250
C= /day revealed savings of 625 C= per patient by appropriate use of TDM. Conclu-
sion: Since it was shown that TDM guided dosing of patients aiming to achieve
citalopram plasma levels above 50 ng/ml is not only related with an improved
therapeutic outcome but also with reduced duration of hospitalization, it is con-
cluded that TDM for citalopram is cost effective.
Keywords: citalopram, cost effectiveness, plasma concentrations, therapeutic
drug monitoring

P177 Therapeutic drug monitoring of selective serotonin
reuptake inhibitors using column switchig HPLC
Ben Omar NA1, Jahner T1, Doerfelt A1, Melchner D1, Haen E1

1Clinical Pharmacology/ Psychopharmacology, Department of Psychiatry,
Psychosomatics and Psychotherapy, University of Regensburg, Regensburg,
Germany

Aims: Therapeutic drug monitoring is an essential tool to optimize pharmacother-
apy through relating drug concentration to two reference ranges: the therapeutic
reference range provides information about the expected therapeutic response; the
dose related reference range allows identification of individual peculiarities such
as drug-drug interactions, compliance problems and the metabolic state. We de-
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veloped a rapid and specific method for the determination of the selective seroto-
nin reuptake inhibitors (SSRIs) citalopram, fluoxetine, fluvoxamine, paroxetine
and sertraline in one HPLC run and applied this analytical method to TDM in
clinical routine with adding a clinical pharmacological comments using the com-
puter programm named Konbest. Methods: The chromatographic separation was
achieved on a core shell column with acetonitrile / potassium phosphate buffer as
mobile phase in automated column-switching HPLC using an UV detector. All
chemicals used were of HPLC grade. The drugs used were obtained from different
pharmaceutical companies in Gemany. Drug free serum was spiked with the
standard stock solutions of drugs to yield the final concentrations needed. The
later concentrations were then injected in the HPLC- system. Results: Specimens
were stable for > six months. The analytical method was satisfactory, the com-
pounds were well separated with retention times of 10.64 min, 11.37 min, 13.11
min, 14.44 min, 15,79 min, 17,48 min, 16.7 min, 19,4 min for desmethylcitalo-
pram, citalopram, paroxetine, fluvoxamine, desmethylsertraline, sertraline, des-
methylfluoxetine and fluoxetine. The method was validated according to the
recommendations of GTFCH (Gesellschaft fuer toxikologische und forensische
Chemie), for all substances tested recovery was > 80%, the limit of detection
< 5 ng/ml, linearity was demonstrated with a coefficient of correlation > 0.99,
intraday precision was < 10%, interday precision was < 15%, and selectivity was
tested with > 100 drug usually prescribed for depression. TDM evaluation by
Konbest classified just 20% of the specimens as both in line with the prescribed
dose and within the therapeutic reference ranges of the drugs. Conclusion: This
method allows efficient and rapid determination of serum concentration of SSRIs
and their metabolites. It is practicable for the routine TDM work and for the
emergency cases. Clinical pharmacological comments supported by Konbest re-
sulted in informations that could guide the pharmacological treatment of the
patients.
Keywords: antidepressants, HPLC, SSRIs, TDM, analytical methods, quantitative
determination, sample preparation.

P178 Plasma clozapine and norclozapine in relation to
prescribed dose and other factors in patients aged < 18 years
Handley S1, Couchman L1, Bowskill S1, Patel M2, Flanagan R1

1King’s College Hospital, London, UK; 2King’s College London, London, UK

Aims: In adults, therapeutic drug monitoring (TDM) of clozapine and of its
principal plasma metabolite norclozapine assists in management by (i) identifying
or confirming suspected non-adherence, (ii) assessing whether clozapine has re-
ceived an adequate trial if response is incomplete, and (iii) minimising the risk of
dose-related toxicity. Plasma clozapine concentrations in the range 0.35 – 0.60mg/
L are associated with a good antipsychotic response in many patients, although the
upper limit is ill-defined . Information as to the plasma clozapine and norclozapine
concentrations attained in patients aged < 18 yr treated with clozapine is scant.
Therefore, we aim to present summary clozapine and norclozapine TDM data
1994 – 2010 in patients aged < 18 yr with special reference to the effects of dose,
plasma clozapine: norclozapine ratio (metabolic ratio, MR), age, sex, body weight,
and smoking habit on plasma clozapine and norclozapine concentrations. Meth-
ods: Plasma clozapine and norclozapine were measured by HPLC-UV after ex-
traction into methyl tert-butyl ether at pH 10.6. The limit of accurate measurement
was 0.01mg/L for both analytes. Results: There were 1,408 samples from 454
patients, 267 (59%) males aged at time of first sample (median, range) 17 (8 – 17)
yr, and 187 (41%) female aged 16 (10 – 17) yr. The plasma clozapine concentra-
tion was < 0.35mg/L in 36% of samples and ‡ 0.60mg/L in 31%; in 6.4%
samples plasma clozapine was ‡ 1.0mg/L. Although the plasma clozapine con-
centration was broadly related to prescribed dose, there was much variation: 10%
of samples had plasma clozapine > 0.60mg/L at prescribed clozapine doses of
50 – 150mg/d (66% < 0.35mg/L), whilst 12% of samples had plasma clozapine
< 0.35mg/L at doses ‡ 650mg/d (62% > 0.6mg/L). The covariates studied had
proportionately similar influences on the plasma clozapine concentration to those
observed in adults (4), and together explained 45% of the variance observed, with
dose, MR, smoking habit, and sex being the major influences. Conclusion: These
data illustrate the routine use of clozapine TDM in children and adolescents.
Unnecessarily high plasma clozapine concentrations may be associated with
weight gain, diabetes, and other metabolic abnormalities that may persist into
adulthood. Plasma clozapine should be measured during dose titration and an
assay should be repeated with increasing age or weight, and if smoking habit
changes.
Keywords: clozapine norclozapine adolescent TDM

P179 Therapeutic drug monitoring of duloxetine in child and
adolescent psychiatry
Bangratz SW1, Huemer J1, Koubek D1, Laczkovics C1, Kroenke H1, Karwautz A1

1Department of Child and Adolescent Psychiatry - Medical University of Vienna,
Vienna, Austria

Aims: Medical treatment of depression in children and adolescentes often is
problematic because of missing data, so modern antidepressant drugs are approved
only for adults and can only be used off – label. The aim of this project is to
collect data for the TDM-KJP e.v. database for the treatment of children and
adolescents with Duloxetine. Methods: Steady state Duloxetine plasma levels
from 13 patients (mean age: 16,2 years, 13 – 18) had been measured at an oral
starting Dose of 30mg once daily. Symptoms had been assessed using the CDRS,
clinical impression with CGI and GAF, adverse effect with the PEARS, as used in
the TDM-KJP e.v. database. Two follow – up measures of the plasma levels and
clinical assessment had been performed in 1 to 4 week intervals, depending on
dose changings. Results: The plasma levels of Duloxetine had shown a large
variation (mean: 57.17ng/ml, 0 – 393 ng/ml), due to the small sample size, no
influencing factors could be identified. Under the treatment, a reduction of the
CDRS from mean 59.80 (23 – 87) to 40.25 (81 – 60) and a reduction of the CGI-S
of 5.3 (4 – 7) to 3.75 (1 – 6) could be reached. The GAF had shown an increase
from 37.70 (10 – 63) to 48.75 (20 – 61). Duloxetine was well tolerated all over the
sample, even at the highest plasma levels, with a decrease of the PEARS from
median 32.50 (4 – 45) to 10.50 (1 – 44) from the first to the last visit. Conclusion:
In this sample it could be shown that Duloxetine is both well tolerated and
effective, but due to the small sample size, the significance of the results is
limited. To identify factors that influence the plasma levels, and to finally deter-
mine an optimal plasma level range for children and adolescents, further studies
with larger sample sizes are urgently needed.
Keywords: duloxetine, child and adolescent psychiatry, therapeutic drug monitor-
ing

P180 TDM of neuropsychiatric drugs– consecutive HPLC-
analysis of recent antiepileptic, antidepressive, and antipsychotic
drugs in human plasma
Wacke R1, Karasch I1, Mueller SC1

1Institute of Clinical Pharmacology, University of Rostock, Rostock, Germany

Aims: Therapeutic drug monitoring is widely accepted for neuropsychiatric drugs.
Most of these drugs were commonly analysed by HPLC-based methods. TDM-
laboratories have to manage the promptly, fully and continuously analysis of
unpredictable demands. Methods: We established in our laboratory the concept
of consecutive HPLC-analysis of recent antiepileptic, antidepressive and antipsy-
chotic drugs in human plasma and serum. Therefore, a HPLC-system (LC– 20A
prominence, Shimadzu Europa GmbH) was designed that allows the consecutive
use of 4 established HPLC methods after short-term equilibration of the analytic
system when switching the method. Analyses of samples are carried out using
HPLC reagent kits of Recipe Chemicals and Instruments GmbH, Germany (meth-
od A) and Chromsystems GmbH, Germany (method B, C, D). Each analysis of
patient sample is subjected to a double-stage validation taking into account the
current consensus guidelines for TDM of neuropsychiatric drugs and promptly
communicated as authorized medical finding to the ordering physician. Results:
Our system consists of 4 nearly complete separated analytical lines including
HPLC pump measuring following drugs including clinical relevant metabolites
as necessary: antiepileptic drugs such as lamotrigine, sultiam and oxcarbamaze-
pine as 10-OH-carbazepine (method A), olanzapine and quetiapine (method B),
clozapine and tricyclic antidepressants (method C) and levetiracetam (method D).
Shared sample injection and data acquisition and processing complete the HPLC
system. The present system enables the fast and rational TDM of antiepileptic,
antidepressive, and antipsychotic drugs within a certain time frame after receipt of
demand (predominantly within a few hours). Generally it takes less than 15
minutes to switch to other method including equilibration, which allows the ana-
lysis in routine TDM using up to 5 different methods on one HPLC system.
Conclusion: With regard to unpredictable demands in a routine therapeutic drug
monitoring setting, this concept seems to be very suitable for the contemporary
analysis of recent antiepileptic, antidepressive and antipsychotic drugs.
Keywords: antidepressants, antiepileptic drugs, antipsychotic drugs, rational rou-
tine laboratory setting, therapeutic drug monitoring



Abstracts Ther Drug Monit · Volume 33, Number 4, August 2011

q 2011 Lippincott Williams & Wilkins528

P181 Determination of selected psychotropic drugs in human
serum by liquid chromatographic-mass spectrometry
Urinovska R1, Brozmanova H1, Sistik P1, Grundmann M1

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic

Aims: Psychiatric disorders such as depression and schizophrenia contribute sig-
nificantly to worldwide morbidity and mortality. Currently, hundreds of psycho-
tropic drugs are available, with more or less specific effects on symptoms of
particular mental disorders. Despite advanced therapeutic and diagnostic possibi-
lities, still significant number of patients responds poorly to the treatment. The
introduction of routine therapeutic drug monitoring of certain psychotropic drugs
could help to optimize and personalize pharmacotherapy according to the needs of
particular patient. Today, liquid chromatography and gas chromatography are
basic techniques for determination of psychotropic medication. Methods: Patients
and method: A rapid and simple ultra performance liquid chromatography –
tandem mass spectrometry method was developed to simultaneously determine
sertraline, N-desmethylsertraline, flouxetine, N-desmethylsertraline, citalopram,
desmethylcitalopram, didesmethylcitalopram, paroxetine, mirtazapine, venlafax-
ine, N-desmethylvenlafaxine, O-desmethylvenlafaxine, clozapine, N-desmethyllo-
zapine, olanzapine, N-desmethylolanzapine, 2-hydroxyolanzapine, risperidone, 9-
hydroxyrisperidone and trazodone. The preparation of serum samples included
precipitation protein and as internal standard was used alprenolol. Response of
each drug was compared both by electrospray in positive mode and atmospheric
pressure chemical ionization. Chromatographic separation was carried out on RP
column BEH C18, using gradient mobile phases. The detection was performed on
a triple-quadrupole tandem mass spectrometry by multiple reaction monitoring
mode using electrospray in positive mode as ionization mode. Time of analysis
was 5 min. Serum samples were obtained from in and outpatients treated with
antidepressants and antipsychotics in our hospital. Results: Correlation coeffi-
cients of calibration curves were 0.995 – 1.0. Coefficients of variation were 4.2 –
9.5% for intra-assay and 3.0 – 11.9% for inter-assay. Recoveries were 87.1 –
110% for intra-assay and 88.1 – 108.2% for inter-assay. Conclusion: This method
was fully validated and can be successfully applied for routine analyses.
Keywords: high performance liquid chromatography, mass spectrometry, psycho-
tropic drugs, therapeutic drug monitoring

P182 Development of a LC-MS/MS method for therapeutic
drug monitoring of antidepressants and antipsychotics in human
plasma
Baldelli S1, Fucile S1, Cattaneo D1, Clementi E1

1Unit of Clinical Pharmacology - Luigi Sacco University Hospital, Milan, Italy

Aims: Therapeutic drug monitoring is routinely applied in patients given antide-
pressants and/or antipsychotics with the goal to limit drug-related complications,
improve response to therapy and to check for patient compliance. The present LC-
MS/MS method was developed and validated for the simultaneous measurement
of plasma concentrations of aripiprazole, paliperidone, risperidone, haloperidole,
paroxetine, olanzapine, fluoxetine, quetiapine, clozapine, citalopram clomipra-
mine and venlafaxine in human plasma. Methods: Sample preparation (100 mi-
crol plasma) involved a precipitation with 300 microl acetonitrile after the addi-
tion of three internal standards (metilrisperidone, paroxetine D4 and olanzapine
D3). Samples were centrifuged and 100 microl of the supernatant was further
diluted in methanol. After filtration, an aliquot (30 microl) of each samples was
analyzed by the HPLC-MS/MS system consisting of a Alliance 2695 pump/auto-
sampler coupled with a Quattro Premier XE triple quadrupole (Waters, Milan,
Italy). Chromatographic separation was performed on a reversed phase C18 col-
umn (Xbridge, 2.1X100mm 3.5 microm) maintained at 35 �C. A gradient elution
method was applied using as mobile phase (A) 2 mM ammonium acetate and (B)
methanol/formic acid 0.1% at a flow-rate of 0.3 mL/min. The separation of all
compounds was accomplished in less than 14 min. For quantification, multiple-
reaction monitoring (MRM) in positive ESI mode was applied to monitor the
transitions from the precursor ions [M+H]+ to the product ions. Method validation
was conducted in agreement with FDA procedures Results: The method showed a
relationship between peak area ratios and plasma concentrations in the range of
5 – 1500 ng/mL for aripiprazole, paliperidone, paroxetine, olanzapine, venlafaxine
and clomipramine; 7.5 – 1500 ng/mL for fluoxetine, quetiapine, and citalopram;
1 – 300 ng/mL for risperidone and haloperidole, and 50 – 15000 for clozapine.
Between and within day coefficients of variation and inaccuracy were less then
20%. Relative matrix factor coefficient of variation was less than 13.8%. Recov-
ery ranged from 67 to 126%. Conclusion: This method is selective, precise,
accurate and it is suitable for measuring antidepressant concentrations in human
plasma. The method is currently used in our laboratory for routinedrug analysis
and its ongoing proficiency is tested by a reference laboratory in UK every month.
Keywords: TDM, antidepressants, antipsychotics, mass spectrometry

P183 Online HPLC method for TDM of 50 psycho
pharmaceutical drugs on a single analytical column
Stadlbauer F1, Oberrauch W1

1Bio-Rad Laboratories GmbH, Munich, Germany

Aims: The new Bio-Rad TDM online method offers an easy, time-saving and
convenient method for analysis of 50 different analytes including their active
metabolites using the same analytical column. Neuroleptics (RAPsyD) and Ben-
zodiazepine/Tricyclic Antidepressant (Benzo/TCA) panels are already available
from Bio-Rad. SSRI (Selective Serotonin Reuptake Inhibitor) sets are in prepara-
tion. Methods: During online sample preparation the analytes are purified from
plasma proteins and concentrated on an extraction cartridge. After the extraction
phase the analytes are eluted in back flush and separated on an analytical C18
HPLC RP-column. Finally the valve is switched back to reequilibrate the extrac-
tion cartridge during analysis period. Results: Using Bio-Rad TDM by HPLC
online method the separation of 50 analytes on a single analytical column is
possible by only minor adjustments like detection wavelength, temperature and
flow rate. For one set (SSRI Set A) a different mobile phase is required. The
analytical column can be reequilibrated for this application within 30 min. The
chromatographic conditions are optimized for each set of analytes. The analysis
times including extraction and separation steps are 18 to 30 min depending on the
drugs to be separated. For quantification calibrators and controls for each set are
available from Bio-Rad. The calibrator values can be traced back to pure sub-
stances. For each set an internal standard is used and supplied by Bio-Rad. Con-
clusion: We developed an online HPLC method for TDM of about 50 drugs on a
single analytical column with a minimum of required system changes between the
different analyte sets. Complete automation of sample preparation is possible.
Additional analytes can be applied if required.
Keywords: HPLC, SSRI, TDM, benzodiazepines, neuroleptics, online method,
tricyclic antidepressants

P184 The effect of ritonavir on elimination of tacrolimus in
pretransplant kidney failure patients with HIV
Crommelin H1, Mudrikova T1, van den Broek M1, van Zuilen A1,
van Maarseveen E1

1University Medical Center Utrecht, Utrecht, The Netherlands

Aims: The introduction of highly active antiretroviral therapy (HAART) has
improved life expectancy of HIV patients and therefore chronic complications
such as kidney failure are seen more frequently. An increasing number of HIV
patients is accepted for kidney transplantation. HIV patients are often treated with
a ritonavir-boosted protease inhibitor. Ritonavir inhibits the cytochrome P450
CYP 3A enzyme and transporting protein P-glycoprotein (Pgp). In kidney trans-
plantation the calcineurin inhibitor tacrolimus, which is a substrate for both CYP
3A and Pgp, is predominantly used for transplant rejection prophylaxis. Here we
present data on the influence of ritonavir on tacrolimus pharmacokinetics in pre-
transplant kidney failure patients with HIV. Methods: Six HIV patients accepted
for kidney transplantation and treated with a ritonavir-containing regimen were
included. At least 12 blood samples were drawn in each patient after an oral test
dose of tacrolimus (Prograft�). Pharmacokinetic curves of tacrolimus in all pa-
tients were analyzed. A population model was created using KinPop module in
MW�harm (PK software, edition 3.60, Medi\Ware). Results: In ritonavir users the
area under the curve (AUC) after a 5mg dose of tacrolimus was 50-fold higher
than in non-ritonavir users (8680 vs. 174 ng·h/mL). The mean oral clearance (CL/
F) in ritonavir users was 25-fold lower than in non-ritonavir users (0.98 vs. 24.2 L/
h). The pharmacokinetic curve of tacrolimus in ritonavir users did not show the
usual peak and trough pattern, but rather resembled a flat line with a half life up to
20 days. This resulted in a 40% lower estimated AUC when conventional target
trough levels were applied. In four patients who were monitored longer than 24
hours, tacrolimus concentrations were above 3 ng/mL for at least one week after
administration of a single oral dose of 1 – 2mg. Conclusion: Ritonavir changes
pharmacokinetics of tacrolimus in pretransplant kidney failure patients with HIV
dramatically, requiring lower dosing and close therapeutic drug management in
these patients. As a result of "flat line" pharmacokinetic curves due to extremely
prolonged half lives, target tacrolimus trough levels should be higher (17.5 ng/mL
one month and 10 ng/mL one year after transplantation) in these patients com-
pared to non-ritonavir users in order to achieve an equal exposure in terms of
AUC.
Keywords: elimination, interaction, protease inhibitor, ritonavir, tacrolimus
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P185 Pharmacokinetics monitoring of mycophenolic acid
during EC-MPS and Advagraf concomitant treatment – preliminary
report
Pawinski T1, Szlaska I1, Durlik M1, Urbanowicz A1, Majchrzak J1
1Medical University of Warsaw, Warsaw, Poland

Aims: It has been demonstrated that administration of an equimolar dose of
enteric coated mycophenolate sodium (EC-MPS) and mycophenolate mofetil
(MMF) (720 and 1000mg respectively) results in bioequivalent MPA exposure.
On the other hand, recent data indicates that EC-MPS and MMF can surely not be
considered equivalent from a TDM point of view. For EC-MPS absorption is
delayed, it results in a delayed lower and more variable Cmax that does not fulfill
bioequivalence criteria. Moreover, this delayed absorption results in delayed en-
terohepatic recirculation and subsequently in higher and more variable trough
levels. To our knowledge, data regarding MPA pharmacokinetics after EC-MPS
and Advagraf administration is still scarce. Methods: The aim of this study is to
investigate pharmacokinetics of MPA in patients treated concomitant EC-MPS
and one-daily dose tacrolimus and relationship between exposure of MPA and
clinical effects instead of trough level plasma concentration. and the effects in
questions. MPA plasma level just before and at 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 9.0 and
12.0 h after morning dose of EC-MPS and the area under concentration-time curve
(AUC) were estimated using validated HPLC method in 30 kidney and liver
transplant recipients within first two weeks after surgery treated EC-MPS and
one-daily dose tacrolimus. All the enrolled patients were treated with at least
720mg daily dose of EC-MPS (from 360 to 1440mg twice daily). Blood was
collected and stored at – 20 �C until analysis by HPLC for one week. Total 12-hour
MPA AUC was calculated by the trapezoidal rule. Results: There was consider-
able inter-patient variability in pharmacokinetic profile of MPA. The maximum
MPA concentration among the nine time points was seen at 3 h (median: 10.2mg/
L, range: 4.9 – 37.2mg/L) meanwhile the median value of AUC was 35.2mg h/L
(range: 17.9 – 76.3mg h/L) in EC-MPS treated patients (P = 0.091). EC-MPS ad-
ministration has been shown to have a secondary peak of MPA 6 – 12 hours after
dosing due to enterohepatic recirculation, which contributes approx. to 74% of the
AUC. Conclusion: In conclusion, we observed very variable inter patients varia-
bility in MPA pharmacokinetics after EC-MPS administration in patients in the
early period after kidney and liver transplantation. Further studies are needed to
find optimal equation to calculate the abbreviated AUC values using limited
sampling strategy, and the pharmacokinetics parameters value estimation with
the best correlation with clinical effects.
Keywords: enteric-coated mycophenolate sodium, mycophenolic acid, one-daily
dose tacrolimus, pharmacokinetics, reversed-phase HPLC-UV

P186 Intensive drug monitoring program in Argentina:
switching from innovator to generic cyclosporine in pediatric renal
transplant patients
Schaiquevich P1, Caceres Guido P2, Licciardone N2, Iba�ez J2, Ferreyra O2,
Mato G2, Monteverde M2

1CONICET-Unidad de Farmacocinetica Clinica, Hospital de Pediatria JP
Garrahan, Ciudad de Buenos Aires, Argentina; 2Hospital de Pediatria JP
Garrahan, Buenos Aires, Argentina

Aims: Cyclosporine (Cy) is used as part of the immunosuppressive therapy for
pediatric renal transplant patients. Cy is subjected to TDM due to wide inter-
inidvidual variability in the pharmacokinetics (PK) and narrow therapeutic range
with possible implications in acute rejection, graft loss and severe adverse events.
Factors explaining observed variability are still under debate. Recent introduction
of generic Cy in Argentina may add variability bringing concern among the health
care professionals. We implemented the first local intensive drug monitoring
program of Cy in pediatric renal transplant patients. Methods: We include pedia-
tric renal transplant patients that receive Cy and are switched from the innovator to
the generic formulation due to the provision of the social security. Cy PK (AUC,
C2) under the innovator and generic brand and register clinical outcome (absence
of acute rejection, graft loss) and adverse events (nephrotoxicty, neurotoxicity,
hypertension) is recorded. Patients undergo 2 PK studies. Blood samples are
obtained before and at: 1, 2 and 3 h after Cy administration and quantitation is
performed by FPIA. The area under the curve (AUC) was calculated by Marquet
et al. Results: 9 patients were included since the start of the program (follow-up
time: 2.6 months). The median (range) post-transplant time and age was 8.5 year
(5.1 – 14.0) and 11.5 year (7.9 – 17.7), respectively. All but 1 patient were con-
comitantly administered with prednisone and sodium mycophenolic acid. 2 pa-
tients declined to switch to the generic formulation. In the evaluable patients, the
median (range) percent change in AUC and C2 when switching between formula-
tions was 17.6% (4.9 – 35.5) and 17.8% (5.4 – 29.1), respectively. Creatinine
clearance did not change and no adverse events were observed during the studied
period. Conclusion: This is the first report of the implementation of a TDM
program in pediatric renal transplant patients in Latin-America facing the proble-
matic of switching between the innovator and generic formulations of Cy. Even if

switching between formulations showed a percent change in cyclosporine expo-
sure of up to 35%, no serious adverse events or lack of efficacy was observed
during the studied period. The report reflects the short term results obtained at the
start of the present program for immunosuppressive agents and medium to long
term follow up of the patients is currently ongoing.
Keywords: cyclosporine, generic formulation, pediatric, pharmacokinetics, renal
transplant

P187 Tacrolimus: assessment of the need for assay
standardization
Levine D1, Maine G2, Armbruster D2, Tuck V3, Holt D3

1The Rogosin Institute, New York, NY, USA; 2Abbott Laboratories, Abbott Park,
IL, USA; 3St. George’s, University of London, London, UK

Aims: Current LC/MSMS and immunoassay test methods used to monitor tacro-
limus concentrations in whole blood of allograft recipients are not standardized
due to the lack of an internationally recognized tacrolimus reference material and
reference method. The aim of this study was to assess the need for tacrolimus
assay standardization. Methods: A 40 member whole blood tacrolimus profi-
ciency panel (2 – 30 ng/mL) was sent blinded to 23 clinical laboratories in 14
countries to be tested by the following assays: LC/MSMS (n = 9), Abbott ARCHI-
TECT (n = 17), Siemens/Dade Dimension (n = 5) and Microgenics (n = 1). Select
LC/MSMS laboratories (n = 4) also received a calibrator panel (MassTrak kit,
Waters Corp.). Test results from each laboratory were compared to the values of
the blinded panel members obtained by a validated LC/MSMS method used at St.
George’s, Univ. of London, which was designated as the provisional reference
method. Results: The range of CVs observed with the tacrolimus proficiency
panel was as follows: LC/MSMS 11.4 – 18.7%; ARCHITECT 3.9 – 9.5%; Sie-
mens/Dade 5.0 – 48.1%. The range of historical within-site QC CVs using controls
was as follows: LC/MSMS low= 3.8 – 8.9%, medium= 2.0 – 6.0%, high = 2.3 –
6.3%; ARCHITECT low= 2.5 – 9.5%, medium= 2.5 – 8.6%, high = 2.9 – 18.6%;
Siemens/Dade low= 8.7 – 23.0%, medium= 7.6 – 13.2%, high = 4.4 – 10.4%. As-
say bias observed between 4 LC/MSMS sites was not ameliorated by implementa-
tion of a common calibrator set. Conclusion: The ARCHITECT assay gave better
precision than either the LC/MSMS or Siemens/ Dade Dimension assays for the
tacrolimus proficiency panel. Use of a common calibrator did not improve agree-
ment between LC/MSMS methods. Tacrolimus assay standardization is required
in order to provide optimized drug dosing and consistent care across transplant
centers globally.
Keywords: LC/MS, assay standardization, immunoassay, tacrolimus, therapeutic
drug monitoring

P188 Significance of trough monitoring of tacrolimus blood
concentration and calcineurin activity in living-donor liver transplant
patients
Yano I1, Masuda S2, Egawa H3, Sugimoto Y2, Fukudo M2, Yoshida Y2, Yasuda S2,
Kaido T4, Uemoto S4, Inui K5

1Department of Clinical Pharmacy and Education, Graduate School of
Pharmaceutical Sciences, Kyoto University, Kyoto, Japan; 2Department of
Pharmacy, Kyoto University Hospital, Kyoto, Japan; 3Department of Surgery,
Institute of Gastroenterology, Tokyo Women’s Medical University, Tokyo, Japan;
4Department of Surgery, Graduate School of Medicine, Kyoto University, Kyoto,
Japan; 5Kyoto Pharmaceutical University, Kyoto, Japan

Aims: Tacrolimus, a calcineurin (CaN) inhibitor, has been widely used to prevent
acute rejections after organ transplantation, and therapeutic drug monitoring of
this drug is recommended to adjust dosages because of its narrow therapeutic
index. Although the trough blood concentration of tacrolimus is usually moni-
tored, the correlation between the trough blood concentration and AUC of tacro-
limus is reported to be poor in some cases of renal transplantation. On one hand,
the measurement of CaN activity in circulating blood is a pharmacodynamic
approach for evaluating the immunosuppressive effect of CaN inhibitors. There
is a little information about the relationship between the overall CaN activity
throughout the dosing intervals and blood tacrolimus concentrations, as well as
CaN activity at trough time points after tacrolimus administration. In this study,
we evaluated the pharmacokinetics and CaN activity in peripheral blood mono-
nuclear cells after oral administration of a conventional tacrolimus formulation to
clarify the significance of trough monitoring of tacrolimus blood concentration
during the early post-transplantation phase of living-donor liver transplantation
(LDLT). Methods: Fourteen adult LDLT patients were enrolled, and time-course
data were obtained at 1 and 3 weeks after transplantation. The concentration of
tacrolimus in whole blood was measured by high-performance liquid chromato-
graphy with tandem mass spectrometry method and CaN activity was evaluated
using 32P-labeled RII peptide as a substrate. Results: The trough concentration of
tacrolimus did not significantly differ at 1 and 3 weeks after transplantation, and
the apparent clearance significantly increased at 3 weeks compared with 1 week
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after transplantation. The concentration at each sampling time, including the
trough time point, was significantly correlated with the area under the concentra-
tion-time curve from 0 to 12 h (AUC0– 12). Neither the concentration at the trough
time point nor AUC0– 12 was correlated with the area under the calcineurin activ-
ity-time curve from 0 to 12 h; calcineurin activity at the trough time point, how-
ever, was significantly correlated. Conclusion: Trough concentration monitoring
was appropriate for routine tacrolimus dosage adjustment in adult LDLT patients.
Monitoring of CaN activity at the trough time point could be useful to know the
immunological status in each patient in order to confer the inter-individual varia-
bility of pharmacodynamics.
Keywords: immunosuppressant, pharmacodynamics, pharmacokinetics, therapeu-
tic drug monitoring

P189 Mg-deficiency alters calcineurin activity but not
calcineurin inhibitors activity in mice
HULIN A1, Sabbagh F2, Lamrani L2, Tallet A1, Lecerf F2, BAc P2, German-
Fattal M2

1GH Mondor, APHP, Laboratory of Pharmacology-Toxicology, Creteil C�dex,
France; 2INSERM U999, IFR141, Universit� Paris-Sud 11, Centre Chirurgical
Marie-Lannelongue, Le Plessis-Robinson, France

Aims: Because we have demonstrated that Mg-deficiency did not alter splenocyte
allogeneic activation and IL– 2 production in vitro, although it partially inhibited
CN activity in splenocyte, we explored the effects of diet-induced hypomagnese-
mia on the immunosuppressive activity of TAC and CsA. Methods: Groups of 6
C57BL/6JRj mice were treated as follows: 1) normal diet (control), 2) Mg-defi-
cient diet, 3) normal diet and treated with 5mg/kg/day TAC and 4) Mg-deficient
diet then treatment with 5mg/kg/day TAC. This design was repeated with CsA,
50mg/kg/day. At day 28, blood was taken for Mg determinations by SAAE-Z,
spleen cells were isolated for MLR using counting radioactivity, culture for IL– 2
quantification by an enzyme-linked immunosorbent assay, and calcineurin (CN)
activity measurement using LC-UV. Data were analyzed by analysis of variance
(GraphPad). Results: Plasma Mg levels in TAC-treated mice were similar to
control mice, whereas significantly lower in CsA-treated mice (p < 0.05). Allo-
geneic proliferation in MLR and IL– 2 production by splenocytes were similar in
control and Mg-deficient mice, whereas CN activity in spleen cells was signifi-
cantly lower in Mg-deficient mice (p < 0.05). By contrast, TAC or CsA treatment
of mice resulted in a significant decrease of allogeneic proliferation, IL– 2 produc-
tion in vitro, and CN activity compared with control mice: mean levels were 3-
fold (p < 0.001), 2.3-fold (p < 0.01), and 1.5 –fold (p < 0.01) lower, for MLR, IL–
2 levels and CN activity with TAC, respectively, and 3-fold, 5-fold, and 2-fold
(p < 0.01) lower for MLR, IL– 2 levels and CN activity with CsA, respectively.
Conclusion: Hypomagnesemia in CsA-treated mice was more important than that
in TAC-treated mice. Mg-deficient diet did not alter allogeneic proliferation, IL– 2
production or CN activity observed with CsA or TAC treatment alone.
Keywords: calcineurin activity, hypomagnesemia, tacrolimus

P190 Safe management of rifamycins-everolimus drug-drug
interactions during pulmonary tuberculosis in a liver transplant patient
Lefeuvre S1, Rebaudet S2, Coilly A3, Jelassi ML1, Poinsignon V1, Saliba F3,
Wyplosz B3, Billaud E1

1Pharmacology, APHP, Hopital Europeen Georges Pompidou; Paris Descartes
University, Paris, France; 2Infectious and Tropical diseases unit, APHP, H�pital
Paul Brousse, Villejuif, France; 3Centre Hepato-Biliaire, APHP, Hopital Paul
Brousse, Villejuif, France

Aims: Rifampicin is the most potent sterilising drug in the treatment of tubercu-
losis. In everolimus-treated patients with tuberculosis, this well-known metabolic
inducer increases the clearance of everolimus (ERL), necessitating close therapeu-
tic drug monitoring (TDM). We report the case of a liver-transplant patient ex-
periencing complex drug-drug interactions between rifampicin and ERL that was
resolved after switching rifampicin to rifabutin. Methods: A 63-year-old male
transplant patient for an hepatitis C virus-induced hepatocarcinoma was success-
fully treated with ERL maintenance monotherapy, justified because of its expected
antiproliferative effect in a patient with underlying malignant disease. One year
after the transplantation, he had been admitted for a smear-positive pulmonary
tuberculosis in December 2009. First-line antituberculous therapy included rifam-
picin with a close ERL TDM. Because of difficulties in managing rifampicin-ERL
drug-drug interaction, mycophenolic acid was introduced after 2 weeks to supply
the risk of rejection and after 2 months rifampicin was switched to rifabutin for 3
additional months. TDM of ERL was conducted on trough whole blood samples
(C0) using LC-MS assay during the 3 treatment periods: rifampicin, rifabutin and
no antituberculous therapy. The strength of the drug-drug interaction was quanti-
tatively evaluated using a normalized to dose ratio of ERL C0 (C0/D). Results:
Compared to rifampicin, rifabutin allowed a better control of ERL whole blood
concentration (4.1 € 1.0 ng/mL with up to 8mg q8 h versus 10.0 € 2.3 ng/mL with

up to 6mg q12 h respectively). The C0/D ratio was 0.3 € 0.2, 1.4 € 0.5 and
10.4 € 1.9 (p < 0.0001) during rifampicin, rifabutin and no antituberculous co-
treatment periods respectively. The full intensities of these interactions were
completed after an average of 3 weeks. The patient did not show signs of graft
dysfunction or rejection during antituberculous treatment. Switching rifampicin to
rifabitin exhibited a four-fold decrease in the induction level, thereby decreasing
the risk of acute graft rejection. Conclusion: Rifamycins-everolimus interactions
appeared quite manageable under careful TDM. Rifabutin, by inducing less inter-
action and consequently facilitates the management of both immunosuppression
and tuberculosis, should be considered as an alternative to rifampicin in the treat-
ment of tuberculosis in transplanted patients.
Keywords: everolimus, rifamycins, liver transplanted, tuberculosis, drug interac-
tion

P191 Quantification of tacrolimus and its three
mono-demethylated metabolites in human whole blood
Rosenborg S1, Dubbelboer IR1, Pohanka A1, Said R1, Beck O1

1Department of Laboratory Medicine, Division of Clinical Pharmacology,
Karolinska Institutet, Karolinska University Hospital, Huddinge, Stockholm,
Sweden

Aims: We developed the first reported LC-MS/MS method to simultaneously
measure tacrolimus and its three mono-demethylated metabolites (M-I, M-II and
M-III). Tacrolimus is a corner stone in many immunosuppressant protocols. Ta-
crolimus immunoassays overestimate the tacrolimus concentration due to cross-
reactivity with metabolites, that may or may not possess immunosuppressant
activity and has poor accuracy at low therapeutic levels. Methods: Therefore
chromatographic methods are increasingly used for the TDM of tacrolimus. Mea-
suring ranges were 0.1 – 50 ng/mL for M-II, M-III and TAC and 0.15 – 38.5 ng/mL
for M-I. Imprecision in quantification was less than 20% for all analytes while
accuracy was within € 20%. Samples from 53 consecutively organ transplanted
patients were analysed. Results: Total metabolite concentration was 17% (4 –
52%) of the tacrolimus concentration. When comparing measurements from the
EMIT 2000 immunoassay with the LC-MS/MS method, the bias was 36,1%,
which was only partly explained by the mono-demethylated metabolites. Conclu-
sion:
Keywords: LC-MS/MS, therapeutic drug monitoring, immunoassay, metabolites,
method comparison, tacrolimus

P192 NSAIDs may reduce enterohepatic recirculation of MPA
in patients with childhood-onset systemic lupus erythematosus
Fukuda T1, Brunner HI2, Sagcal-Gironella ACP2, Vinks AA1

1Cincinnati Children’s Hospital Medical Center, Division of Clinical
Pharmacology, Cincinnati, USA; 2Cincinnati Children’s Hospital Medical Center,
Division of Rheumatology, Cincinnati, USA

Aims: The large inter-individual differences observed in mycophenolic acid
(MPA) pharmacokinetics (MPA-PK) are in part attributed to large variability in
enterohepatic recirculation (EHC) of the drug. MPA’s main metabolite, MPA-
glucuronide is actively secreted into the bile via the multidrug resistance-asso-
ciated protein 2 (MRP2) transporter. Non-steroidal anti-inflammatory drugs
(NSAIDs) have been shown to inhibit the MRP2 transporter which can alter
EHC and drug exposure. Here, we evaluated the effects of this potential drug-
transporter interaction on MPA-PK in a cohort for patients with childhood-onset
systemic lupus erythematosus (cSLE) on mycophenolate mofetil (MMF) therapy.
Methods: Full MPA concentration-time profiles and demographics including co-
medications were available for 19 patients with cSLE from a recent study. Con-
centrations at pre-dose (Ctrough), 9 hour (C9) and nadir (Cnadir; defined as the
lowest concentration between Cmax and C9), and Area under the curve (AUC0 –
12 and AUC6 – 12) were assessed using standard methods (WinNonlin5.1).
AUC6 – 12/AUC0 – 12 and C9/Cnadir ratios were used to evaluate the effect of
NSAIDs treatment on MPA-PK. Results: Eleven out of 19 patients were on
NSAID treatment, and did not show visual evidence of EHC in their PK profile.
In contrast, patients not on NSAID therapy showed evidence of EHC-related MPA
concentration increase in the later part of their PK profiles, typically after 6 h. This
phenomenon could be well characterized by the C9/Cnadir ratio, which was sig-
nificantly lower in the NSAID-treated cohort (P< 0.01). Conclusion: These pre-
liminary data suggest that concomitant intake of NSAID may lower EHC of MPA
possibly through inhibition of MRP2 transport of MPA-G. Further mechanism-
based studies are needed to further elucidate this potential transporter interaction.
Keywords: mycophenolic acid, non-steroidal anti-inflammatory drug, SLE, multi-
drug resistance-associated protein 2, pediatric patient, pharmacokinetics
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P193 Limited sampling strategy for the estimation of tacrolimus
bioavailability: influence of post transplantation time
Aouam K1, Chaabane A1, Ben Fedj N1, Chadly Z1, Gorsane I2, Aloui S2,
Boughattas N1, Skhiri H2

1Pharmacology Department, Faculty of Medicine, Monastir, Tunisia; 2Nephrology
Department, CHU Monastir, Monastir, Tunisia

Aims: To develop a limited sampling strategy to allow the estimation of the area
under the concentration–time curves (AUCs) of tacrolimus in renal transplant
recipients taking into account the post transplantation time. Methods: Tunisian
patients undergoing renal transplantation were enrolled and divided into 3 groups
taking into account the post transplantation course. Group 1, 2 and 3 are patients
having undergone transplantation since less than 3, between 3 and 12 and more
than 12 months, respectively. Blood samples were collected just before and 30
minutes, 1, 2, 4, 6, 8, and 12 hours after tacrolimus administration at 8:00 AM.
The full pharmacokinetic profiles obtained from these timed concentration data
were used to choose the best sampling times. Three error indices: correlation
coefficient (r2), percent mean absolute error (%MAE), and percent relative mean
square error (%RMSE) were used to evaluate the predictive bias, accuracy and
precision. Results: Twenty six patients were involved in the study (11, 7 and 8
have constituted the groups 1, 2 and 3 respectively). The predicted AUC0 – 12 of
tacrolimus calculated at the pre dose time approximated well the actual AUC0 – 12
of tacrolimus (r2 = 0.81, AUC0 – 12 = 16.23xC2+ 24.26) for all patients. The cor-
relation coefficient (r2) was 0.80, 0.80 and 0.75 for group 1, 2 and 3, respectively.
Percent RMSE ranged between 13.5 and 19.3 in the groups. The best correlation
between the measured and predicted AUC0 – 12 using two time points was C4-C8
(AUC0 – 12 = 5.8xC4+ 4.02xC8+1.06), C2-C8 (AUC0 – 12 = 3.38xC2+
5.96xC8+1.05) and C0-C2 (AUC0 – 12 = 10.72xC0+ 3.95xC2+1.21), for Group
1, 2 and 3, respectively. Percent RMSE was less than 15% in the 3 groups.
Conclusion: In patients undergoing renal transplantation, a limited sampling
strategy using only C0 is able to provide a reliable and accurate estimation of
the AUC0 – 12 of tacrolimus regardless to post transplantation time. While a
limited sampling strategy using 2 time points is more reliable and accurate, its
performance changes according to post transplantation time, which may cause
practical difficulties when performing therapeutic monitoring of tacrolimus in
these patients.
Keywords: LSS, TDM, post transplantation time, tacrolimus, trough

P194 Therapeutic drug of mycophenolic acid: could the trough
concentration be sufficient?
Aouam K1, Chaabane A1, Ben Fredj N1, Chadly Z1, Gorsane I2, Aloui S2,
Boughattas N1, Skhiri H2
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Aims: To develop a limited sampling strategy to allow the assessment of the
trough concentration (C0) accuracy and precision to estimate the area under the
concentration–time curves (AUCs) of mycophenolic acid (MPA) in renal trans-
plant recipients taking into account the post transplantation time. Methods: Tuni-
sian patients undergoing renal transplantation were enrolled and divided into 3
groups taking into account the post transplantation course. Group 1, 2 and 3 are
patients having undergone transplantation since less than 3, between 3 and 12 and
more than 12 months, respectively. Blood samples were collected just before and
30 minutes, 1, 2, 4, 6, 8, and 12 hours after MPA administration at 8:00 AM. The
full pharmacokinetic profiles obtained from these timed concentration data were
used to choose the best sampling times. Three error indices: correlation coefficient
(r2), percent mean absolute error (%MAE), and percent relative mean square error
(%RMSE) were used to evaluate the predictive bias, accuracy, and precision.
Results: Twenty five patients were involved in the study (10, 7 and 8 have
constituted the groups 1, 2 and 3, respectively). The predicted AUC0 – 12 of
MPA, calculated at the pre dose time, did not correlate well with the actual one
(r2 = 0.59). The correlation coefficient becomes 0.55, 0.86 and 0.81 in group 1, 2
and 3, respectively. For all the patients (n = 15) belonging to groups 2 and 3, the
AUC0 – 12 was estimated as follows: AUC0 – 12 = 19.4 xC0 – 0.77 (%
RMSE= 17.7%). The mean MPA C0 corresponding to 30 to 60mg/ml.h– 1 ranged
between 1.56 and 3.12mg/ml (mean 2.6 € 0.9). This correspondence was not met in
only 3 patients: patient 1: C0 = 1.99, AUC0 – 12 = 27.4; patient 2: C0 = 1.4,
AUC0 – 12 = 42; patient 3: C0 = 2.23, AUC0 – 12 = 28. Conclusion: A limited
sampling strategy using only C0 is able to provide a reliable and accurate estima-
tion of the AUC0 – 12 of MPA in patients undergoing renal transplantation since
more than 3 months. In the early post transplantation phase the therapeutic drug
monitoring of MPA, should be performed using more than one time points.
Keywords: LSS, mycophenolic acid, TDM, trough

P195 Pharmacokinetics (PK) and pharmacodynamics (PD) of
EC-MPS in kidney transplant recipients (KTR) co-treated with
tacrolimus
Shipkova M1, Stracke S2, Mayer J3, Keller F4, John J4, Wittau M5, Henne-
Bruns D5, Wieland E1

1Central Institute for Clinical Chemistry and Laboratory Medicine,
Katharinenhospital, Klinikum Stuttgart, Stuttgart, Germany; 2Division of
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Aims: Whereas most PK and PD data related to EC-MPS therapy are generated
under immunosuppressive co-therapy with cyclosporine, data from protocols with
tacrolimus are limited. In this study such parameters were investigated in a group
of KTR in the first month after transplantation (Tx) and related to clinical events.
Methods: Included were 27 patients (7 females) median age 59 y (range 43 – 64).
EC-MPS was given in a dose of 2 x 720mg/d with exception of 4 KTR
(2 x 360mg/d) and 1 KTR (2 x 180mg/d). Blood samples were drawn at 0, 0.5,
1, 1.5, 2,3,4,6,8, and 12 h after the morning dose on day 9 (median, 95% CI: 7 –
15). Plasma concentrations of mycophenolic acid (MPA), its glucuronide metabo-
lites (MPAG and AcMPAG) and free MPA as well as inosine monophosphate
dehydrogenase (IMPDH) activity in mononuclear cells were determined using
validated HPLC methods. Glomerular filtration rate was calculated according to
MDRD2. In addition to tacrolimus all patients received steroids. PK data deter-
mined in samples of the 5 KTR with reduced EC-MPS were normalized to
2*720mg/d when appropriate. A p-value »0.05 was considered significant. Re-
sults: The median (95%CI) MPA-AUC (mg*h/L) was 48.4 (40.2 – 54.4). The
respective C0 (mg/L) was 2.63 (2.00 – 3.21). The MPA-Cmax (9.88mg/L;
7.72 – 13.2) was achieved at 2 h (1.5 – 3.0). The median free MPA fraction was
1.35% (95%CI: 1.04 – 1.48). Multiple regression analysis revealed serum albu-
min, creatinine and AcMPAG-AUC as independent variables related to fMPA%.
A significant negative correlation was observed between IMPDH activity at T2
after dosing, but not at T0, and the respective MPA and AcMPAG concentrations.
Although the median MPA-AUC (25.6 vs. 48.5mg*h/L) was lower and the re-
spective 2 h-IMPDH activity higher (7.65 vs. 5.43 nmol/gProt*h) in rejecting
patients (n = 5) these differences were not significant. MPA-, MPAG- and AcM-
PAG-AUC were not different between KTR with and without diarrhea (n = 10).
However, the median AcMPAG-AUC was higher (13.3 vs. 4.9mg*h/L ; p»0.05)
in KTR (n = 3) with GI afflictions but no diarrhea at sampling. Conclusion: In
contrast to protocols using standard-dose cyclosporine co-therapy, almost all KTR
achieved the recommended therapeutic range for MPA-AUC under EC-MPS and
tacrolimus. This is in agreement with data reported with mycofenolate mofetil.
Patients with sub-therapeutic MPA concentrations seem to be at increased risk for
acute rejection highlighting the importance of monitoring drug concentration early
after transplantation.
Keywords: IMPDH, immunosuppression, kidney transplantation, mycophenolic
acid, mycophenolic acid glucuronides

P196 CD26/Dipeptidyl Peptidase IV: a comparative study of
healthy persons and kidney transplant recipients, before and after
transplantation
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Aims: Human CD26 is co-stimulatory for lymphocytes, circulates in a soluble
form in serum (sCD26), and has intrinsic dipeptidyl peptidase IV activity (DPP).
An association between CD26 expression on T cells (CD26+CD3+) and acute
rejection as well as between (CD26+CD3+)/DPP and clinical immunosuppression
has been reported. This encouraged the investigation of CD26 as potential bio-
marker to optimize immunosuppressive therapy. To better understand its signifi-
cance, a comparative study of CD26+CD3+, sCD26 concentration, and DPP in
healthy persons (HP) and kidney transplant recipients (KTR) was performed.
Methods: Thirty one HP (median age 44 (23 – 69); 16 male) and 34 KTR, (median
age 48 (26 – 72); 20 male; 16 living donor) were included. CD26+CD3+ expres-
sion was determined by FACS, sCD26 by ELISA (Bender MedSystems�) and
DPP by spectrophotometry. For KTR, the parameters were studied both on the day
before transplantation (preTx, 5 second transplants) and 7 € 1 days after transplan-
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tation (postTx). Mann-Whitney, Wilcoxon, and Spearman’s tests were used.
P»0.05 was considered significant. Results: There was no significant difference
in CD26+CD3+, sCD26, and DPP regarding gender, donor type, delayed graft
function (n = 8), or presence of ‡4HLA mismatches (n = 16) as well no significant
correlation between these parameters and creatinine or age. Compared to HP
preTx CD26+CD3+ was 4.5-fold higher (medians: 10.4% vs. 2.3%), sCD26 only
1.2-fold higher (medians: 456 vs. 368 ng/mL) and DPP showed no significant
difference (medians: 79.7 vs. 72.3 U/L). PostTx CD26+CD3+ (median 8.7%) was
3.8-fold higher vs. HP, sCD26 and DPP decreased significantly reaching lower
values than in HP (296 ng/mL and 52.4 U/L in median respectively). Re-trans-
planted patients showed preTx significantly lower CD26+CD3+ than patients
receiving first transplants (medians: 4.6% vs.10.8%), probably due to the immu-
nosuppression. Patients with preemptive transplantation (n = 7) showed postTx
higher CD26+CD3+ than dialysis patients (medians: 13.5% vs. 6.6%). Conclu-
sion: CD26+CD3+ was strongly increased in patients with end stage kidney dis-
ease compared to HP and remained high early after transplantation. The discrepant
increase of sCD26 preTx followed by significant decrease in its release as well as
lower DPP postTx may reflect a regulatory response to the changed immunologi-
cal situation and the effects of therapy. These findings are important for establish-
ment of appropriate target rages for CD26+/DPPIV in transplantation.
Keywords: CD26, immunosupression, kidney transplantation, pharmacodynamic
biomarkers

P197 The associations of IL– 18 serum levels and
polymorphism with tacrolimus pharmacokinetics in Chinese liver
transplantation recipients
Li Y1, Shi Y2, Zou Y3, Cai B3, Yang B3, Ying B3, Wang L3
1West China Hospital, Sichuan University, Chengdu, China; 2Department of
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Aims: Interleukin 18 (IL– 18) is a potent proinflammatory cytokine, which pro-
motes the secretions of TNF-a, IL– 1b, IL– 2 and IFN-a. It has been demonstrated
recently that the cytokine secretion impacts pharmacokinetic and pharmacody-
namic behaviors of drugs .All those inflammatory cytokines can influence the
CYP450 and MDR dependent drug disposition and induced hepatic allograft
dysfunction. We investigated the effects of Serum IL– 18 and IL– 18 promoter
polymorphism on tacrolimus pharmacokinetics and hepatic allograft dysfunction
in liver transplant patients. Methods: We included 155 patients (34 females and
121 males) who had underwent liver transplantation in West China Hospital from
April 2000 to March 2010. The mean follow-up was 52 mo (range 16 – 96 mo).
The total liver transplant patients were divided to hepatic allograft dysfunction
(n = 14) and no hepatic allograft dysfunction (n = 141). We studied two single-
nucleotide polymorphisms in the promoter region of IL– 18 gene at the position
G– 137C (rs187238) and A– 607C (rs1946518) by HRM analysis (high-resolution
melting curve analysis). IL– 18 serum levels, tacrolimus dosage and tacrolimus
blood concentration were also investigated. Results: IL– 18 can reduce tacrolimus
concentration/dose (C/D) ratio after liver transplantation. Recipients with low IL–
18 serum levels had the higher tacrolimus concentration/dose (C/D) ratios (P <
0.05) (Figure 1). Recipients with higher IL– 18 serum levels and lower tacrolimus
concentration/dose (C/D) ratios were more likely to happen hepatic allograft
dysfunction. However, there was no significant difference in the frequencies of
A– 607C and G– 137C allelic distribution in patients’ tacrolimus concentration/
dose (C/D) ratios and hepatic allograft dysfunction. Conclusion: This study iden-
tifies IL– 18 can influence tacrolimus pharmacokinetics after liver transplantation.
Tacrolimus concentration/dose (C/D) ratio was significantly higher in the liver
transplantation recipients with lower levels of IL– 18. However, the IL– 18 A–
607C and G– 137C polymorphisms did not influence the variability of tacrolimus
pharmacokinetics in Chinese liver transplant patients.

Figure 1: The tacrolimus C/D ratio is associate with IL-18 serum levels
in liver transplant patients. IL-18 levels were classed as low, middle or
high by 15% and 85% quantile range. Data are presented as median
and data were analyzed by the Mann-Whitney U-test (P < 0.05).

Keywords: tacrolimus pharmacokinetics, liver transplantation, IL-18, polymorph-
ism

P198 Immunomonitoring of NFAT-regulated gene expression:
clinical benefit in stable renal allograft recipients
Sommerer C1, Zeier M1, Meuer S1, Giese T1
1University Hospital Heidelberg, Heidelberg, Germany

Aims: Calcineurin inhibitors (CNI) are drugs with a narrow therapeutic window.
Especially, ciclosporin A (CsA) treatment is a risk factor for chronic renal allo-
graft dysfunction. An optimal risk-to-benefit ratio concerning CsA blood levels for
an individual patient has not been established yet. Dosing of CsA treatment by
measuring the molecular effect of CsA, the inhibition of nuclear factor of activated
T cells (NFAT)-regulated gene expression, represents a promising approach in
renal allograft recipients. Methods: In renal transplant patients one to five years
of follow-up after transplantation the residual gene expression (RGE) of three
calcineurin dependent NFAT-regulated genes (IL– 2, IFNg and GM-CSF) was
calculated in ex vivo stimulated whole blood samples comparing values before
and 2 hours (CsA C2) after oral drug intake. Results: The mean RGE in all
patients was 10 € 9%. A significant inverse correlation between the CsA C2
plasma concentration and the RGE of all NFAT-regulated genes was observed
(r =– 0.590, p < 0.001). Patients with RGE< 15% (n = 34) showed a significantly
higher incidence of infections (57.4% vs. 14.7%, p < 0.001). Logistic regression
analysis confirmed RGE as an independent determinant of recurrent infections.
Incidence of non-melanoma skin cancer and CsA induced side effects was high in
patients with RGE< 15%. Renal allograft function was stable in the vast majority
of patients with RGE‡15%; 2 of 3 acute rejection episodes occurred in this patient
cohort. Conclusion: The present clinical study confirms the benefit of an indivi-
dualized immunosuppression by pharmacodynamic monitoring of CsA with re-
duced adverse events and a stable renal allograft function.
Keywords: NFAT, ciclosporin A, monitoring, pharmacodynamics, renal trans-
plantation

P199 Different regulatory effects of sirolimus and calcineurine
inhibitors on peripheral regulatory T cells and PD–1 in allo-renal
recipients
Bai Y1, Shi Y2, Fu Y3, Li Y1, Zou Y3, Cai B3, Wang L3
1West China Hospital, Sichuan University, Chengdu, China; 2Department of
Nephrology, West China Hospital, Sichuan University, Chengdu, China;
3Department of Laboratory Medicine, West China Hospital, Sichuan University,
Chengdu, China

Aims: To explore the regulatory effects of calcineurine inhibitors (CNI) and
sirolimus on the expression of peripheral regulatory T cells (Tregs) and inhibitory
costimulators PD– 1 on T cells and Tregs and the role of the effects in the induc-
tion and maitenance of transplant tolerance in allo-renal recipients. Methods: The
expression of CD4+CD25+FOXP3+Treg, CD8+CD28-Treg and PD– 1 in periph-
eral blood of stable allo-renal recipients receiving CNI or sirolimus treatment was
analysed by flowcytometry. The pre-dose blood concentrations of CNI and siroli-
mus were detected by automatic analyzer (V-TWIN, SIEMENS). Results: Both
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the expressions of CD4+CD25+FOXP3+Treg and CD8+CD28-Treg in sirolimus-
treated recipients were higher than both CNI groups. The expressions of PD– 1 on
T cell subgroups and CD4+CD25highTreg in Sirolimus-treated group were much
higher than both CNI groups as well as the health control (P< 0.05). Compared
betweent two CNI drugs, the expressions of CD4+CD25+FOXP3+Treg were al-
mostly the same while the expression of CD8+CD28-Treg in FK506-treated group
was a little lower than that in CsA CsA-treated group (P>0.05).Compared with
health control, the expression of CD152 and PD– 1 on peripheral T cells de-
creased, and the decreas in the CsA-treated group was more significant
(P< 0.05). The expression of PD– 1 on CD4+CD25highTreg in FK506-treated
group remained normal (P>0.05) while that in CsA-treated group decreased sig-
nificantly (P< 0.05). Conclusion: Different immunosuppressant agents shown dif-
ferent regulatory effects on peripheral Treg and inhibitory costimulators.Sirolimus
but not CNI could up-regulate the exression of both CD4+Treg and CD8+CD28-
Treg as well as the expression of PD– 1.So compared with CNI, the use of
sirolimus may be beneficial to the induction and maintenance of transplantation
tolerance.
Keywords: sirolimus, FK506, CsA, regulatory T cell, PD-1

P200 Impact of diabetes mellitus on metabolism of
immunosuppressive agents: cyclosporin, tacrolimus and prednisone
Akhlaghi F1, Chitnis SD1, Ionita I1, Christians U2, Asberg A3

1Department of Biomedical and Pharmaceutical Sciences, University of Rhode
Island, Kingston, USA; 2University of Colorado Denver, Anschutz Medical
Campus, Aurora, USA; 3University of Oslo, Oslo, Norway

Aims: Many kidney transplant recipients have diabetes mellitus before transplant
or develop diabetes thereafter. Most immunosuppressive agents are metabolized
by cytochrome P450 3A4 and we have recently demonstrated significant down
regulation of CYP3A4 by diabetes. Methods: The studies included ~80 stable
kidney transplants, sampled either for 12 or 2 hours post dose. Approximately
50% of patients were diabetic (D) demographically matched with non-diabetic
(ND) controls. The concentration of Immunosuppressive agents’ total and meta-
bolites were measured using LC-MS/MS. Results: Cyclosporin: Dose normalized
AUC for cyclosporin metabolites involving amino acid 1 was significantly lower
in Ds. Cyclosporin metabolite/parent concentration ratio (Cmeta/Cparent) was
compared during the absorption (< 3 hour post oral dose) and elimination (‡ 3 to
12 hours post dose) phases. During the absorption phase, Cmeta/Cparent was not
different for any of the metabolites except for AM19 that was 47% higher in non-
diabetics. During the elimination phase, Cmeta/Cparent were significantly lower
(P< 0.01) for all metabolites except AM4N, in D vs. NDs. These data suggest
hepatic metabolism of cyclosporin is lower in Ds. Tacrolimus: Average dose
normalized AUC of TAC and metabolites were higher in Ds (Parent AUC
(mg*hr/L)/mg D: 46.2 vs. ND: 22.7 P = 0.037; 13-ODM TAC AUC (mg*hr/L)/
mg D: 7.5 ND: 3.0, P = 0.053; 15-ODM TAC AUC (mg*hr/L)/mg D: 4.1 ND: 1.3,
P = 0.014). These results suggest tacrolimus parent and metabolite concentrations
are significantly higher in D patients. Prednisone: Total prednisone Tmax was
53.8% longer in Ds (p = 0.044) in agreement with delayed gastric emptying as
determined by acetaminophen absorption test. There was no difference between
prednisone Cmax and AUC between the two groups. Total prednisolone AUC/
dose was 31% higher (p = 0.033), while its apparent clearance (CL/F) was 26%
lower (p = 0.022) in Ds. Free prednisolone CL/F was 28% lower in Ds. Predniso-
lone/Prednisone and Cortisol/Cortisone concentration ratios were significantly
higher in diabetic patients (P< 0.001). Conclusion: Diabetes mellitus differentially
affect disposition of cyclosporin, tacrolimus and prednisone and their metabolites.
This may impact the therapeutic concentrations when less specific methods are
used to for the therapeutic monitoring of these agents.
Keywords: cytochrome P450 3A4, diabetes, immunosuppressive agents, pharma-
cokinetics

P201 Different cell immunoregulation of calcineurin inhibitors in
liver or renal transplantation cause the different effects on grafts
functions
Cai B1, Li Y2, Shi Y3, Bai Y2, Zou Y1, Wang L1
1Department of Laboratory Medicine, West China Hospital, Sichuan University,
Chengdu, China; 2West China Hospital, Sichuan University, Chengdu, China;
3Department of Nephrology, West China Hospital, Sichuan University, Chengdu,
China

Aims: Maintaining grafts function is the important goal for transplant recipients.
Owing to diverse causes, especially the drug toxicity or disturbance of immune
regulation, chronic graft dysfunction is always the critical issue. Calcineurin In-
hibitors (CNI) could disturb the Th17/ Treg balance,which may influence the graft
function by inflammation. Here we explored cellular immune conditions on graft
functions in liver and renal transplant recipients treated with CNI, and compared
the difference effects of immune regulation on graft functions between liver and

renal recipients. Methods: 123 renal transplantation patients, 81 allo-liver recipi-
ents and 22 healthy volunteers (HC) were included. Applying FCM to detect
peripheral Th17 and CD4+Treg cells. Serum creatinine and ALT, AST, Total
brilibulin were detected as clinical routine samples. The renal recipients were
categorized into stable renal function group (SCr< 1.24mg/dL) and unstable renal
function group (SCr‡1.24mg/dL). The liver recipients were categorized into
stable liver function group (AST< 55 IU/L, ALT< 60IU/L and TB< 28umol/L)
and unstable liver function group (AST> 55 IU/L, ALT> 60IU/L and TB> 28umol/
L). Results: 1. The concentration of blood tacrolimus was similar between differ-
ent graft function group whatever in liver or renal transplant. 2. The renal reci-
pients showed an obvious increase in peripheral Th17 expression and a significant
decrease in Treg expression compared with HC (P< 0.05). The unstable renal
function group had the highest Th17 expression (P< 0.05) and the lowest Treg
cells compared with stable renal function group and HC(P> 0.05). Compared with
HC, Th17/Treg ratio in renal recipients increased and reached to the highest in
unstable renal function group (P< 0.05). 3. Th17 expression in liver recipients
significantly increased compared with HC (P< 0.05). And there was no difference
of CD4+ Treg cells between liver recipients and HC. Between different liver
function groups there was no significant difference of Th17 and CD4+Treg cells
expression. Conclusion: In different organ transplant recipients, CNI could induce
different graft functions. In renal recipients the disturbance of Th17 and
CD4+Treg cells may cause renal dysfunction by uncontrolled increasing inflam-
mation. However in liver recipients difference of liver function may be not derived
from the increasing Th17, and the inflammation response of increasing Th17 may
be controlled by CD4+Treg cells.
Keywords: renal transplantation, liver transplantation, Th17 cells, regulatory T
cells, CD8+CD28- suppressor T cells, calcineurin inhibitors, graft dysfunction

P202 How to predict clinical outcome in kidney
transplantation? A dynamic, early marker of long-term graft survival
Daher Abdi Z1, Essig M2, Woillard JB3, Munteanu E3, Marquet P3, Rousseau A1

1National Institute of Health and Medical Research (Inserm), Limoges, France;
2Department of Nephrology, CHU Limoges, France; 3CHU Limoges, Department
of Pharmacology, Limoges, France

Aims: Clinical trials conducted in transplantation generally deal with the first year
post-transplantation. Early markers of long-term kidney graft outcome are needed
to tailor the use of immunosuppressants and guide TDM. Due to a steady decrease
in the occurrence of acute rejection episodes in the first year post-transplantation
over recent years, identifying new pertinent predictors for long-term renal allograft
survival has become necessary. Recent publications have reported that 6- and 12-
month serum creatinine (SCr) levels are associated with long-term renal graft
survival. The objective of this work was to find an early marker that predicts
renal graft survival at 10 years post-transplantation. Methods: We analysed data
from 565 adult kidney transplant recipients, grafted between 1984 and 2009 in
Limoges. 155 patients still had a functional graft at 10 years. The other recipients
died (n = 38), returned to dialysis (n = 59) or were censored (n = 313). SCr levels
were collected at 1, 3, 6, and 12 months post-transplantation (at least 2 levels were
available for each patient). Individual SCr profiles were classified into clusters
(i.e. homogeneous groups of profiles) using the non-parametric method of K-
means for longitudinal data (KmL) which provides scope for dealing with missing
values. Survival analysis was performed using a Cox proportional hazard model
and Kaplan-Meier curves. Results: KmL method resulted in an optimal solution
for a partition of the first-year SCr patterns into four rather well-balanced clusters:
A (high SCr, n = 146); B (high-intermediate SCr, n = 95); C (low-intermediate SCr,
n = 163); and D (low SCr, n = 161). In multivariate Cox analysis adjusted on
gender, donor and recipient ages, the first-year SCr clusters were significantly
predictive of the graft survival. Hazard ratios compared to the low-risk cluster
(D) were: 4.4 [95% CI: 1.3 – 15.6], p = 0.02; 5.3 [95% CI: 1.4 – 19.3] p = 0.01 and
13.2 [95% CI: 3.9 – 44.5], p < 0.0001 for the clusters C, B, and A respectively.
Ten-year Kaplan-Meier estimates of graft survival were 96%, 85%, 80%, and
67% for the clusters D, C, B and A respectively. Conclusion: The proposed
classification of SCr profiles over the first year post-transplantation could be
considered as a predictor of long-term renal graft survival and a candidate surro-
gate marker of patient outcome for clinical trials in transplantation.
Keywords: clusters, early marker, graft survival, serum creatinine, transplantation

P203 HSP70 is a potential kidney dysfunction marker for the
toxicodynamic therapeutic drug monitoring of calcineurin inhibitors
Crunk A1, Klawitter J1, Klawitter J1, Rivard C1, Schniedewind B1, Christians U1

1University of Colorado Denver, Anschutz Medical Campus, Aurora, USA

Aims: Calcineurin inhibitors (CNIs) like cyclosporine (CsA) and tacrolimus
(TAC) are known to contribute to chronic allograft dysfunction. Few biomarkers
exist that can accurately predict toxicity from CNIs, and therapeutic CNI levels are
not always indicative of accurate immunosuppression and toxicity. Toxicody-
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namic studies in rat models suggest that CNI toxicity leads to increased oxidative
stress and changes in Krebs cycle intermediates. Additionally the inducible heat
shock protein Hsp70, which is upregulated during many stressors including oxi-
dative stress, has been implicated as a potential biomarker in pediatric renal
transplant patients1, but the underlying toxicodynamic mechanism has yet to be
elucidated. At an early stage, CNIs seem to target the proximal tubule, but the
effects of CNIs on other regions of the kidney have never systematically been
studied. Methods: Two rat cell lines, the immortalized rat proximal tubules
(IRPTC) and the rat inner medullary collecting tubules (RIMCT) were exposed
to various concentrations of TAC for 24 hours. HPLC-MS/MS was used to deter-
mine the intracellular nucleotide concentrations, Western blot was used to identify
the Hsp70 expression profiles, and Invitrogen’s Cyquant assay was used to deter-
mine the EC50 of each cell type. Results: IRPTC cells had and an EC50 of 60mg/
ml, and a 55% drop in ATP production. The RIMCT cells had an EC50 of 20 ug/
ml and exhibited no loss in ATP. The heat shock protein Hsp70 was found to be
much higher in the RIMCT cells than in the IRPTC cells, but interestingly both
cell lines exhibited a drop in Hsp70 expression relative to the increasing concen-
trations of TAC. Conclusion: We have identified Hsp70 as a candidate biomarker
of CNI toxicity. Moreover our results indicate that CNI toxicity is related to the
inhibition of Hsp70, a necessary heat shock protein that cells require for protection
against oxidative stress. Both the collecting duct cells and the proximal tubule
cells demonstrated an overall loss of Hsp70 with increasing concentrations of
TAC. This decrease in Hsp70 is detrimental to the collecting duct cells despite
their ability of the cells to maintain ATP levels. Proximal tubules cells do not
experience as much oxidative stress compared to the collecting duct cells, there-
fore their basal Hsp70 level is lower. However the loss of Hsp70 coupled to the
loss of ATP production in the proximal tubules cells leads to irreversible damage
and may explain why early CNI nephrotoxicity targets the proximal tubule.
Keywords: biomarkers, calcineurin inhibitor, kidney, therapeutic drug monitor-
ing, toxicodynamic, transplant

P204 Reduced levels of biomarkers of immunosuppressive
activity in diabetic kidney transplant recipients
Akhlaghi F1, Dostalek M1, Mendonza AE1, Chitnis SD1, Gohh RY2
1Department of Biomedical and Pharmaceutical Sciences, University of Rhode
Island, Kingston, USA; 2Transplant Services, Brown University Medical School,
Providence, USA

Aims: Diabetics, with inherently lower humoral and cellular immunity, may
require smaller doses of immunosuppressive agents to achieve the same degree
of immune modulation. Our aim was to compare several biomarkers of B and T-
cell activity and cortisol suppression and IMPDH activity in a total of 50 D and
ND stable kidney transplant recipients before dose and at two hour after morning
dose of immunosuppressive agents. Methods: Patients included: Type 1 diabetics
(T1D, 10M/3F, age 43 € 11yr), Type 2 diabetics (T2D, 16M/5F, age 55 € 11) and
ND (11M/5F, age 52 € 14 yr). Ten D and 10 ND non-transplanted volunteers
served as controls. All transplant recipients were on tacrolimus or cyclosporine,
mycophenolate mofetil and prednisone. Biomarkers of T-cell activity were ATP
concentration in phytohemagglutinin stimulated CD4 lymphocytes (ImmuKnow)
and intracellular expression of cytokines (IL– 2, IFN-gamma and TNF-alpha) in
phorbol– 12 myristate acetate/ionomycin stimulated CD3 lymphocytes by flow
cytometry. B-cell activity was investigated by measuring co-stimulatory proteins
CD54 (ICAM–1), CD86 (B7.2) and CD95 (Fas antigen) in pokeweed mitogen
stimulated CD19 cells and IMPDH catalytic activity in PBMC. Suppression of
endogenous cortisol, a biomarker for prednisone effect was measured using LC-
MS/MS. IMPDH enzyme activity, and IMPDH I and II mRNA and protein ex-
pression was measured Results: The expression of CD3+IL– 2+ was significantly
reduced (p < 0.05) in T2D (77 € 31) as compared with T1D (102 € 44) or NDs
(116 € 71). The average ATP was significantly lower in T2D vs. T1D or NDs. The
expression of B-cell surface markers in type 2 diabetics showed significantly
lower expression for all the markers studied, whereas the expression of
CD19+CD95+ was lower in T1D or T2D than NDs. Of greater importance, the
expression of all B-cell markers, were significantly lower in diabetic patients with
HbA1c‡7% than others. Morning cortisol concentration was significantly higher
in Ds but it was suppressed more pronouncedly than NDs. All measures of
IMPDH regulation and activity was significantly reduced in Ds. Conclusion:
These data strongly suggest that diabetic kidney transplant recipients exhibit re-
duced levels for several biomarkers of immune activity despite comparable drug
concentrations. Adjusting immunosuppressive dosage guided by these markers
may prove useful in fine-tuning immunosuppressive therapy in diabetic patients.
Keywords: B-cell markers, IMPDH, pharmacodynamic monitoring, T-cell mar-
kers, diabetes

P205 IMP-dehydrogenase in erythrocytes – a maker of long
term MPA expsure?
Glander P1, Hambach P1, Liefeldt L1, Neumayer HH1, Budde K1

1Charit� Universitaetsmedizin Berlin Campus Mitte, Berlin, Germany

Aims: Mycophenolic acid (MPA) inhibits inosine monophosphate dehydrogenase
(IMPDH), resulting in decreased GTP concentrations and thereby inhibition of
lymphocyte proliferation. Ongoing MPA therapy has been associated with in-
creased IMPDH activity in whole blood and erythrocytes but not in lymphocytes.
Elevated IMPDH activity described in erythrocytes does not translate into reduced
efficacy of MPA but the consequences of the observed higher IMPDH activity in
erythrocytes are unclear. Methods: In the present study, we investigated IMPDH
activity in erythrocytes (eryIMPDH) in a large cohort of patients (n = 160) during
the first year after renal transplantation. Results were compared with patients, who
experienced significant dose reductions, cessation of MPA therapy, or who did not
receive MPA after transplantation. Results: IMPDH activity in erythrocytes is
significantly lower than in MNC before initiation of MPA treatment (n = 77:
12,99 € 10.8 vs. 102,45 € 32,3 XMP/mmolAMP*s). Beginning with the first week
after initiation of MPA therapy we observed a gradual increase of eryIMPDH over
the first three months after transplantation resulting in a more than 20-fold higher
eryIMPDH at month 3 (n = 44: 305,5 € 230,0 XMP/mmolAMP*s). In contrast we
did not observe any differences in eryIMPDH activity between pretransplant and 3
months posttransplant in 18 patients treated without MPA. In patients with sig-
nificant MPA dose reductions early after transplantation (< 3months after Tx) no
further increase of eryIMPDH was observed after dose reduction (35.5 € 22.2 vs.
34.6 € 13.9). Interestingly late (> 3 months after Tx) dose reductions resulted in a
significant decrease of eryIMPDH (240.5 € 98.2 vs. 122.3 € 97.2, p = 0.03). Con-
clusion: The role of eryIMPDH as surrogate maker for long-term MPA exposure
and association with outcome should be further investigated.
Keywords: IMPDH erythrocytes long-term exposure mycophenolic acid

P206 PK/PD modeling of mycophenolic acid using IMPDH
activity as a marker of effect in early renal posttransplant pediatric
recipients
de Vries MT1, Fukuda T1, Cox S1, Goebel JW2, Vinks AA1

1Cincinnati Children’s Hospital Medical Center, Division of Clinical
Pharmacology, Cincinnati, USA; 2Cincinnati Children’s Hospital Medical Center,
Nephrology and Hypertension Division, Cincinnati, USA

Aims: Mycophenolic acid (MPA) is an immunosuppressive drug widely used for
the prevention of organ rejection in pediatric allogeneic renal transplantation.
MPA exhibits its effect through inhibiting Inosine Monophosphate Dehydrogenase
(IMPDH) concentration dependently. Therefore, IMPDH activity may be used as a
biomarker to improve MPA exposure and outcomes in early renal posttransplant
pediatric recipients. Most studies have focus on PK optimization, but integrated
pharmacokinetic (PK)/ pharmacodynamic (PD) modeling, may serve as a novel
approach for accurate personalized drug dosing of MPA. Methods: Patient data
were from a recent study, and provided 25 PK and 17 PD profiles early post-
transplant (day 4 – 9 posttransplant) that were used for the modeling. The PK/PD
model was built by (1) developing a population PK model and (2) using Posthoc
Bayesianparameter estimates with IMPDH activity data for the PK/PD model.
Models were developed using NONMEM VI. Covariate analysis included patient
demographics, co-medications, and laboratory data. Model fits were evaluated by
changes in objective function value and visual inspection of goodness of fit plots.
An inhibitory Emax model was used to describe the relationship between MPA
and IMPDH activity. In this model the IMPDH baseline activity, maximum
IMPDH inhibition, and the MPA concentration when 50% of maximum IMPDH
inhibition (EC50) is reached are identified. Results: A two-compartment model
with first order absorption and lag time best described the PK data. Dose per body
surface area on clearance and weight on volume improved the base model. In the
PK/ PD modeling, E0 was estimated at 4.4 nmol/hr/mg protein with an EC50 of
1.8mg/L with maximum effect. Also thymoglobulin was added as a covariate on
E0 because the raw data showed a decrease in IMPDH baseline activity in patients
using this drug. Conclusion: The MPA-IMPDH concentration-effect relationship
could be described with an integrated population PK/PD inhibitory Emax model.
After validation this model could be used as part of personalized immunosuppres-
sive therapy algorithm in early renal posttransplant pediatric recipients.
Keywords: emax model, IMPDH activity, NONMEM, mycophenolic acid, phar-
macodynamics, pharmacokinetics, renal transplant pediatric recipients
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P207 The intralymphocytic cytokine expression may reflect the
personal response to tacrolimus and the risk of rejection
Millan O1, Valdivia LR2, Plana AL3, Pascual ET3, Torres FT4, Castell� AR5,
Serra MB1
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Clinic of Barcelona, Barcelona, Spain; 2Digestive and Metabolic Diseases Clinic
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Hospital Clinic of Barcelona., Barcelona, Spain; 4Statistics & Methodology
Support Unit (USEM), Biostatistics Unit School of Medicine, IDIBAPS, Hospital
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Spain

Aims: To implement personalized therapies there is a requirement for specific
biomarker monitoring that may reflect the personal response to an immunosup-
pressive drug and graft clinical outcome. Aims: To evaluate if intralymphocytic
IL– 2 and IFN-g expression could reflect the individual susceptibility to the im-
munosuppressive treatment (ISPT) of the novo liver transplant recipients and the
risk of graft acute rejection. Methods: 26 liver transplant patients were included.
All patients were treated with Tacrolimus or Tacrolimus+MMF. Pharmacokinetic
monitoring (C0&AUC) and biomarker analysis were performed in all patients at
pre-transplantation and during post-transplantation period (1st week,1st,2nd,3rd
and 6thmonth). Results: 4/26 patients suffered acute rejection, all of them before
the end 1stmonth post-transplantation. No differences in the ISP-drug levels and
%lymphocytes were observed between patients who did not reject, compared to
those who rejected. Before transplantation the %CD8IFN-g could be considered as
a predictive biomarker of risk of rejection: a high expression was associated with
an increased risk of rejection [Rate-Ratio of 2.12(95%CI: 1.10 to 4.10) per 10
units]. In a logistic model the ROC-AUC was 0.80. In early post-transplant period,
patients who did not reject showed a higher inhibition of %CD8IFN-g and
%CD8IL2 than those who rejected, with respect their pre-transplant values, show-
ing a high susceptibility to ISPT: [CD8IFN-g inhibition Median values: 63 € 15%
vs. 25 € 12.7% and CD8IL2 inhibition Median values: 83 € 17% vs. 39 € 14%].
Post-transplantation, patients who rejected showed significantly higher levels of
these biomarkers compared to those free of rejection: %CD8IFN-g [46% vs. 24%,
P< 0.05] and %CD8IL2 [30.6% vs. 12.5%, P = 0.05]. Conclusion: This study
shows that the expression of %CD8IL– 2 and %CD8IFN-g is able to reflect the
susceptibility of the patients to the Tacrolimus-based ISPT as well as the risk of
acute rejection. Besides, the pre-transplant evaluation of %CD8IFN-g could be a
useful tool in identifying patients at a high risk of rejection and to adapt ISPT.
Multicenter trials are required to confirm the clinical impact of these results.
Keywords: biomarkers, immunosuppressive treatment, liver recipients, monitor-
ing, rejection

P208 Pharmacodynamic monitoring of ciclosporin A in renal
transplant recipients > 65 years reveals risk of opportunistic infection
Sommerer C1, Zeier M1, Schnitzler P1, Meuer S1, Giese T1
1University Hospital Heidelberg, Heidelberg, Germany

Aims: The cohort of senior renal allograft recipients is increasing. Age induces
physiologic changes which might influence pharmacokinetics and pharmacody-
namics of immunosuppression. Monitoring of residual nuclear factor of activated
T-cells (NFAT)-regulated gene expression (RGE) is a promising pharmacody-
namic approach of ciclosporin A (CsA) therapy. Methods: In stable senior renal
allograft recipients (‡ 65years) the RGE of three calcineurin dependent NFAT-
regulated genes (IL– 2, IFN-gamma and GM-CSF) was assessed in whole blood
samples before and 2 hours (CsA C2) after oral drug intake. Clinical data on
opportunistic infections are collected in a clinical observational period of 12
months. Results: 36 senior patients (22 male, median age 70y (65 – 77)) were
enrolled in this clinical study. Daily CsA dosage was 150mg (50 – 250), CsA C0
level 102 mg/L (range 33 – 157) and CsA C2 level 551mg/L (range 254 – 1228).
The RGE varied between 3 and 37% (median 10%). CsA peak levels and inhibi-
tion of gene expression correlated significantly (r =– 0.737, p < 0.001). RGE was
lower in patients with opportunistic infections including atypical pneumonia,
CMV and herpes viral infections (4% (3 – 13) versus 11% (3 – 37), p = 0.05),
whereas daily CsA dosage, CsA C0 and CsA C2 levels were comparable. Con-
clusion: A considerable amount of senior renal allograft recipients treated with
standard CsA therapy demonstrated a high immunosuppressive efficacy. Pharma-
codynamic monitoring is an approach to individualize immunosuppression and
provides the opportunity to reduce infectious complications.
Keywords: NFAT, ciclosporin A, monitoring, pharmacodynamics, renal trans-
plantation, senior patients

P209 Non-invasive monitoring of mycophenolic acid in saliva:
factors influencing the correlation between saliva and unbound
plasma concentration
Akhlaghi F1, Mendonza AE1

1Department of Biomedical and Pharmaceutical Sciences, University of Rhode
Island, Kingston, USA

Aims: Mycophenolic acid (MPA) is highly protein bound and exhibit variable
pharmacokinetic characteristics. A novel monitoring method for the analysis of
MPA in saliva was developed using LC-MS/MS. The assay was used in a clinical
study to characterize the factors influencing saliva concentration of MPA. Meth-
ods: A simple extraction method was utilized that only consisted of a protein
precipitation step followed by centrifugation and injection onto analytical column.
The method requires only 100 mL of saliva that is easily obtained by passive drool.
Paired saliva and plasma samples from 29 kidney transplant recipients during 12-
hour dosing interval after MPA dose was analyzed. Total concentration of MPA,
MPAG and AcMPAG was measured by HPLC-UV and unbound concentration by
LC-MS/MS. At the completion of the study, 244 saliva samples were analyzed. A
linear regression analysis with deviation between saliva and unbound concentra-
tion as dependent variable was performed. Results: Overall, MPA concentrations
in saliva were in good agreement with the unbound plasma concentrations.
Mean € SD of unbound MPA concentration was 27.9 € 36.6 ng/mL and saliva
MPA conc. was 28.3 € 32.3. The average deviation between saliva and unbound
plasma concentrations was 0.49 ng/mL; however, it transpires that the deviation is
greater at morning trough possibly because of the presence of blood in saliva and
during the absorption phase possibly because of delay in distribution between
plasma and saliva. The deviation between unbound MPA and saliva concentra-
tions was related to total MPA concentrations, saliva transferrin levels and to a
lesser extent patient’s age but not related to saliva pH or MPAG and AcMPAG
concentrations. Conclusion: Based on this study, we believe that saliva can be a
feasible specimen that allows simple and non-invasive monitoring of the pharma-
cologically active unbound MPA and allowing the estimation of area under the
concentration-time curve with relative ease. More rigorous clinical studies are
required to refine the sample collection strategies i.e. to investigate the effect of
food, saliva stimulation and mouth rinsing on the MPA concentrations in saliva.
Keywords: MPA, saliva, unbound concentration

P210 Validation of a ultra-performance liquid chromatography
method to determine the inosine 5’-monophosphate dehydrogenase
activity in human
Nguyen Thi MT1, Musuamba Tshinanu F1, Capron A1, Asta S1, Wallemacq P1

1Universit� Catholique de Louvain, Louvain centre for Toxicology and Applied
Pharmacology, Brussels, Belgium

Aims: Mycophenolic acid (MPA) is a potent, selective, and uncompetitive rever-
sible inhibitor of the inosine monophophate dehydrogenase (IMPDH), which is the
rate-limiting enzyme in the de novo synthesis of guanosine nucleotides being
selectively required by T and B lymphocyte proliferation. IMPDH catalyzes the
nicotinamide dinucleotide (NAD)-dependent conversion of inosine monopho-
sphate (IMP) to xanthosine monophosphate (XMP), which is then converted to
guanosine monophosphate (GMP). Thus, the measurement of IMPDH catalytic
activity in blood lymphocytes could serve as a tool to investigate the MPA effect
on lymphocytes. A method has been developed and validated using ultra-perfor-
mance liquid chromatography (UPLC), with the objectives to provide a faster and
more accessible method than HPLC and LC-MSMS, respectively. Methods:
IMPDH activity in peripheral blood mononuclear cells was expressed as the ratio
of produced XMP (micromoles) versus adenosine monophosphate (AMP) (moles)
per incubation time(s). AMP and XMP were extracted from the incubation buffer
which contained 1mg/mL of bovine serum albumin. UPLC separations were
performed with a Waters BEH C18 column (50 x 2.1mm, 1.7mm) maintained at
350C on a Waters Acquity instrument equipped with a photodiode array detector
set at 254 nm. The mobile phase consisted of a mixture (10: 90, v: v) methanol and
phosphate buffer (pH 5.5) set at a flow rate of 0.2 mL/min (isocratic mode), and a
4mL sample was injected onto the column. The validation criteria included: line-
arity, accuracy, imprecision, recovery, sensitivity and specificity. Results: The
total UPLC run time was 5 min. The retention times for AMP and XMP were
3.1 and 3.7 min, respectively. The method was linear in the range of 0.25 –
50mmol/L for both AMP and XMP. The correlation coefficient (r2) ranged from
0.9988 – 1.0000, and from 0.9978 – 0.9999, for AMP and XMP, respectively.
Mean intra-assay and inter-assay imprecision levels were below 3% for AMP,
and 7% for XMP. The recovery was above 75% for AMP and XMP. The lower
limit of quantification of both AMP and XMP was < 0.25mmol/L. No interference
has been identified in the assay. Conclusion: The authors describe a robust,
inexpensive, rapid and simple method suitable for the determination of IMPDH
activity in peripheral blood mononuclear cells.
Keywords: IMPDH, UPLC, mycophenolic acid
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P211 Optimization of the dosing regimen of mycophenolate
mofetil in pediatric liver transplant recipients
Barau C1, Barrail-Tran A1, Habes D2, Hermeziu B2, Taburet AM1, Debray D2,
Furlan V1

1Clinical Pharmacy, CHU de BicÞtre, Le Kremlin BicÞtre, France; 2Department of
Pediatric Hepatology, CHU de Bicetre, Le Kremlin Bicetre, France

Aims: Immunosuppressive regimen using mycophenolate mofetil (MMF) have
shown efficacy in pediatric liver transplantation but the dosing regimen is not
well established in this population. The aim of this study was to determine the
dose of MMF required in liver transplant children to achieve a MPA AUC0 – 12
above 30mg.h/L. Methods: Therapeutic drug monitoring of MPA based on
AUC0 – 12 calculation has been routinely performed in 15 children (median age,
8.3 years; [1.1 – 15.2 years]) at a median time of 11 months [0.5 – 88.0 months]
after liver transplantation. MMF was initially introduced for nephrotoxicity of
calcineurin inhibitors (n = 5), resistant acute rejection (n = 6) and chronic rejection
(n = 4) at a median starting dose of 300mg/m2 bid [186 – 554mg/m2 bid]. Immu-
nosuppressant therapy was based on MMF, and tacrolimus (n = 13) or cyclosporine
(n = 2). Blood samples were collected before and at 0.5, 1, 2, 4, 6, 8 hours after
MMF dose intake. MPA was assayed in plasma using a HPLC method. MPA
AUC0 – 12 was calculated using the linear trapezoidal rule. MMF dose was ad-
justed to reach an MPA AUC0 – 12 above 30mg.h/L. Apparent oral clearance (Cl/
F) was calculated according to Cl/F =MPA dose/MPA AUC0 – 12. Results: Of 15
patients, for a MMF median starting dose of 300mg/m2 bid, 13 had a MPA
AUC0 – 12 below 30mg.h/L. MMF dose had to be increased in all patients except
one. MMF dose required to reach MPA AUC0 – 12 above the defined target of
30mg.h/L was ranged from 371 to 1014mg/m2/d. Median MPA Cl/F were similar
before and after dose adjustment (11.1 L/h; vs. 9.4 L/h, p = 0.0605) and MPA Cl/F
increases significantly with patient’s age (p = 0.0067). Two patients who received
rifampin in addition to MMF had a MPA AUC0 – 12 remaining low despite a two
fold increase in MMF dosing. In the same time, MPA Cl/F increased significantly.
3 patients exhibit MPA AUC0 – 12 above 60mg.h/L, but no reduction of MMF
dose or withdrawal because of adverse events were necessary in any child. Con-
clusion: an initial MMF dose of 600mg/m2 bid is required in pediatric liver
transplant recipients when MMF is administered concomitantly to tacrolimus to
achieve the target MPA AUC0 – 12 of 30mg.h/L. To take into account inter-
individual variability of MPA pharmacokinetics and increase of Cl/F with age,
therapeutic drug monitoring is recommended to optimize the MMF daily dose.
Coadministration of MPA with potent enzyme inducer as rifampin should be
avoided.
Keywords: mycophenolate mofetil, pediatric liver transplantation

P212 An optimal designed study for population
pharmacokinetic modeling and bayesian estimation of mycophenolic
acid and tacrolimus early after renal transplantation
Musuamba Tshinanu F1, Mourad M1, Capron A1, Delattre IK1, Verbeeck RK1,
Wallemacq P1

1Universit� Catholique de Louvain, Louvain centre for Toxicology and Applied
Pharmacology, Brussels, Belgium

Aims: Mycophenolic acid (MPA) and Tacrolimus (TAC) are immunosuppressive
drugs used in combination with corticosteroids to prevent graft rejection after solid
organ transplantation. Their pharmacokinetics (PK) are characterized by a very
high unexplained variability particularly in the earlier period after transplanta-
tion.The main objective of the present work was to design a study based on D-
optimality criterion to describe the PK of MPA and TAC with good precision and
accuracy and to explain their variability by means of patients’ demographics,
biochemical tests results and physiological characteristics. Subsequently, the study
aimed to develop limited sampling models and optimal designed Bayesian esti-
mators for simultaneous therapeutic drug monitoring (TDM). Methods: PK pro-
files of MPA and TAC were obtained from 65 stable renal allograft recipients on a
single occasion at day 15 after transplantation. A D-optimal sampling schedule
was selected using popED software based on previously published studies para-
meters values for MPA and TAC. Population PK models were developed for TAC
and MPA using NONMEM and subsequently limited sampling formulas and
Bayesian estimators were developed for the simultaneous TDM of these drugs.
Results: Optimal sampling times were estimated. The best population PK models
fitting MPA and TAC concentrations were two compartment models with first
order elimination. A first order absorption with lag time and a transit compartment
model best described TAC and MPA absorption respectively. Parameters were
estimated with good precision and accuracy. Whilst hematocrit levels and
CYP3A5 geneticpolymorphism significantly influenced TAC clearance, the phar-
maceutical formulation (mofetil ester or enteric coated sodium salt) and MPR2
polymorphism were found to influence MPA absorption and elimination respec-
tively. Limited sampling formulas and Bayesian estimators including optimal
sampling times were subsequently developed and validated by bootstrapping and
external validation. Conclusion: The prospective use of simultaneous optimal

design approach for MPA and TAC has allowed good estimation of their PK
parameters in the early period after transplantation, which is characterized by a
very high unexplained variability. The influence of some covariates could be
shown and limited sampling formulas and optimal designed Bayesian estimators
could be developed for the simultaneous TDM of these drugs.
Keywords: mixed effect modeling, mycophenolic acid, tacrolimus

P213 Physiologically based pharmacokinetic modeling for
tacrolimus in pig and human
Musuamba Tshinanu F1, Mourad M1, Capron A1, Delattre IK1, Verbeeck RK1,
Wallemacq P1

1Universit� Catholique de Louvain, Louvain centre for Toxicology and Applied
Pharmacology, Brussels, Belgium

Aims: Tacrolimus is one of the most used immunosuppressants after renal trans-
plantation. Its clinical use is complicated by its narrow therapeutic window and a
high unexplained variability in its pharmacokinetics (PK). The aim of this study
was to develop a physiologically based pharmacokinetic (PB-PK) model able to
describe and predict tacrolimus concentrations in blood and tissues in pigs and
humans. Methods: A PB-PK model consisting of 10 tissues and 2 blood compart-
ments was developed using concentration-time data for tissues from pigs (n = 12)
after intravenous infusion (1mg during 1 hour) or oral administration (5 – 10mg,
twice daily) of tacrolimus. It was assumed that all tissues except lymphocytes
were well-stirred compartments with perfusion rate limitations. The uptake of
tacrolimus into lymphocytes was described by a PB-PK model which incorporates
a membrane permeability rate limitation. The concentration-time data for tacroli-
mus in human blood and tissues were predicted by use of a scaled-up PB-PK
model, which took oral absorption into consideration. Results: The scaled-up PB-
PK model provided an good prediction tacrolimus concentration-time data ob-
tained after the administration of single and multiple oral doses in human patients
on the waiting list for kidney transplantation. The volume of distribution at steady
state (Vss) estimated from the PB-PK model agreed with the value obtained with
the experimental human data. Conclusion: The PB-PK model developed in this
study was able to accurately predict the blood and tissue tacrolimus concentrations
in both pig and human and provides insight into the physiological factors that
determine tacrolimus disposition and therefore efficacy and toxicity.
Keywords: PB-PK modeling, pigs, tacrolimus

P214 Conversion from tacrolimus twice-daily (Prograf) to
tacrolimus once-daily (Advagraf) in adolescents after pediatric liver
transplantation
Weil T1, Debray D2, Kramer L1, Habes D2, Taburet AM1, Furlan V1

1Clinical Pharmacy, CHU de BicÞtre, Le Kremlin BicÞtre, France; 2Department of
Pediatric Hepatology, CHU de Bicetre, Le Kremlin Bicetre, France

Aims: Tacrolimus (TAC) in twice-daily formulation (PROGRAF) is an approved
immunosuppressive drug for the prevention and treatment of allograft rejection
after liver pediatric transplantation. The once-daily prolonged-release formulation
(ADVAGRAF) is only developed in adult organ transplant recipients. We report
here an observational study in stable adolescent liver transplant recipients who
were switched from PROGRAF to ADVAGRAF to improve adherence. The aim is
to evaluate the required dosage of ADVAGRAF, and the outcome liver and kidney
functions. Methods: 13 patients receiving PROGRAF were included in this study;
10 patients were switched to the same daily dose of ADVAGRAF. In 3 others, the
dose was modified according to the pre-conversion TAC trough blood level. TAC
concentrations were assayed using immunological method before and after con-
version to reach a target around 5 ng/mL. Oral clearance (Cl/F) was approximated
according to the formula: Cl/F =D/t.Cmin. The Student’s paired t-test was used to
compare TAC trough levels, measured for a same daily dose of tacrolimus prior to
and about 10 days after the switch, and Cl/F at steady-state before and after.
Clinical events, biochemical features and concomitant therapy were recorded prior
(period of 2 years) and after conversion (period of 6 months). A health related
quality of life questionnaire was mailed to the patients at least 6 months after
conversion. Results: Mean patient age was 15.6 years old [13.2 – 18]. Conversion
to ADVAGRAF occurred at 12 years [7.1 – 16.3] post-liver transplantation. No
statistical difference was observed between TAC levels (p = 0.57) and mean Cl/F
(p = 0.14) before and after the conversion. 3 patients required a dose adjustment
either to maintain the TAC target level (n = 1) or because hepatic or renal dysfunc-
tion (n = 2) occurred. Among 7 patients who returned the questionnaire, adherence
to tacrolimus was improved and all considered that ADVAGRAF is best suited to
their everyday life. Conclusion: The use of this once daily formulation of tacro-
limus (ADVAGRAF) in teenagers may facilitate drug adherence. This study
shows that TAC steady-state trough concentrations and oral clearance remained
unchanged when PROGRAF was switched to ADVAGRAF, which indicates that a
1: 1 PROGRAF/ADVAGRAF dose conversion is safe in adolescent liver trans-
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plant recipients. Nevertheless, close monitoring of TAC trough levels is recom-
mended during the first month after the switch.
Keywords: adolescent liver transplantation, tacrolimus once-daily

P215 Comparison of petinia and emit immunoassay methods
to measure mycophenolic acid concentration in transplanted patients
Bartoli AN1, Pitta L1, Villani A1, Burroni D1, Molinaro M1

1Laboratory of Clinical Pharmacokinetics IRCCS Foundation Policlinico San
Matteo, Pavia, Italy

Aims: Although the short- and long-term outcome has improved the immunosup-
pressive strategies for transplanted patients in Mycophenolic acid (MPA) therapy,
there is now increasing evidence that therapeutic drug monitoring (TDM) may be
helpful in patient management for the optimization of dosing regimen. The refer-
ence standard methods for quantitative procedure of MPA TDM is liquid chroma-
tography with UV or mass spectrometric detection, but high technical expertise is
required. However many immunoassays have been developed to permit a suffi-
cient sensitivity for plasma MPA quantification, but less expensive.The aim of this
study was to investigate the reliability of a new assay for plasma MPA quantifica-
tion, namely particle-enhanced turbidimetric inhibition immunoassay (PETINIA)
for use on Dimension analyzer (Siemens Healthcare Diagnostics, Liederbach,
Germany) compared with enzyme multiplied immunoassay technique (EMIT)
performed on a Viva-E analyzer (Siemens). Methods: We collected 53 plasma
samples of patients (adult/pediatric) from different kinds of transplants (heart,
kidney, lung, bone-marrow) in steady-state treatment with MPA, as part of their
immunosuppressive therapy. The two immunoassays tested had an overestimation
for MPA by approximately 25%, partly explained by cross-reactivity with Acyl-
MPAG metabolite, the same method imprecision over the therapeutic concentra-
tion range (5 – 10%) and the same LLOQ (0.2mg/L). However the methods’
linearity is different: up to 15 and up to 50mg/L for EMIT and PETINIA, respec-
tively. EMIT and PETINIA results from MPA analysis were compared by Passing-
Bablok and Altman-Bland methods. The latter was used to evaluate the agreement
of the two measurements according to their mean values and differences. Results:
The median values (range) for MPA concentrations were 2.2mg/L (0.2 – 4.8) and
2.0 (0.2 – 5.3) for PETINIA and EMIT, respectively. The estimated mean € SD of
the overall difference between the 2 methods was – 0.32 € 0.7mg/L, therefore the
MPA concentrations measured by PETINIA and EMIT overlapped. PETINIA
method appears to correlate closely with EMIT (y = 0.789x+0.21; r = 0.961). Con-
clusion: In conclusion, both PETINIA and EMIT immunoassays seem to be
sensitive enough and precise for monitoring transplanted patients and are cost-
effective alternative technologies for the most of the clinical laboratories.
Keywords: mycophenolic acid, TDM, immunoassay, transplantation

P216 Trough concentration as predictor of optimal degree of
exposure to tacrolimus in stable renal transplant adult patients
Salvador-Garrido P1, Outeda-Macias M1, Pedreira Vazquez I1,
Seoane Pillado T1, Martin Herranz I1
1Pharmacy Department. A Coru�a University Hospital (CHUAC), La Coru�a,
Spain

Aims: To determine if trough concentration of tacrolimus (Ctrough) in blood can
be considered an effective predictor of optimum degree of systemic exposure,
represented by area under the curve of concentration-time (AUC0 – 12) in stable
renal transplant adult patients. Methods: Retrospective study of “de novo” renal
transplant patients from cadaver donors between July 2009-June 2010. All patients
were Caucasian and on triple immunosuppressive therapy with tacrolimus (Pro-
graf�), mycophenolate and corticoids. Pharmacokinetics profiles were obtained on
the sixth month post-transplant. Blood samples were extracted before and 1, 2, 3,
4, 6 and 8 h after the morning dose, and levels determined by Architect� CMIA.
All patients received the same tacrolimus dose at least during the 15 days prior to
obtaining the profile. AUC0 – 12 was calculated using the trapezoidal method.
Optimum degree of exposure to tacrolimus in these patients was considered
100 – 150 ng.h/mL (therapeutic range 5 – 10 ng/mL). Statistical analyses were
performed using SPSS (version 18.0). The research protocol was approved by
the local Ethics Committee of Clinical Research and is part of a research project
that was authorized by Carlos III Institute of Health. Each patient gave written
consent for their participation. Results: The study included 35 patients (23 men,
12 women), age 48 € 12 years and weight 73 € 13 kg.The mean value for AUC0 –
12 was 120.16 € 40.44 ng.h/mL and for Ctrough 7.48 € 2.72 ng/mL. Twenty-two
patients (63%) presented a Ctrough in the range 5 – 10 ng/mL, of these 19 showed
a degree of exposure within the established range, 2 were overexposed
(190.6 € 1.95 ng.h/mL) and 1 underexposed (72.4 ng.h/mL). In 7 (20%) patients
Ctrough was below 5 ng/mL and all presented an AUC0 – 12 < 100 ng.h/mL. The
remaining 6 (17%) patients showed a C trough > 10 ng/mL, of these 5 presented
overexposure and 1 patient presented an AUC0 – 12 in the interval established
(135.9 ng.h/mL). Conclusion: According to our study, for most of the stable renal

transplant patients, the use of Ctrough can be routinely continued in clinical
practice as a parameter to predict degree of exposure. Nevertheless, new strategies
should be incorporated to be able to offer personalized therapeutics in all patients.
Keywords: exposure, kidney transplant, tacrolimus, trough concentration

P217 Switching from cyclosporine to tacrolimus in renal
transplant recipients: impact on mycophenolic acid exposure
Parant F1, Mtioui N2, Mazard B1, Gagnieu MC1, Pouteil-Noble C2

1Pharmacology unit, Laboratory of Biochemistry and Molecular Biology, Edouard
Herriot Hospital, Lyon, France; 2Nephrology unit - Lyon Sud Hospital, Pierre
B�nite, France

Aims: Converting from cyclosporine (CsA) to tacrolimus (Tac) may have bene-
ficial effects (e.g. reduce blood pressure) but leads to changes in mycophenolic
acid (MPA) pharmacokinetics. In combination with CsA, MPA exposure is sig-
nificantly lower than when it is coadministered with Tac. This interaction is due to
cyclosporine inhibition of organic anion transporters with subsequent functional
inhibition of enterohepatic recirculation of MPA. In this study, pharmacokinetics
and pharmacogenetics analysis were performed to understand better the interpa-
tient variability in MPA and CNIs exposures among switched renal transplant
recipients. Methods: 23 patients were enrolled (15 women and 7 men; median
[range] age: 45 yrs. [21 – 74 yrs.]). The median post-transplantation time was 11
months [3 – 153 months] and the median eGFR (MDRD) at the time of switching
was 45 (22 – 70) mL/min/1.73m2. Pharmacokinetics (MPA- and CNIs-AUC0 –
12 h) were performed before the switch (Neoral�), at day 30 (Prograf�), and at
day 90 (19 Prograf� / 4 Advagraf�) after the switch. Whole blood CsA and Tacr
were determined using immunoassays (ACMIA and EMIT respectively). Plasma
concentrations of MPA were measured using a LC-DAD/MS method. MPA-
AUC0 – 12 h was expressed as dose-normalized value to 1000mg of mycopheno-
late mofetil. Genomic DNAs were isolated from whole venous blood using the
QIAamp� DNA Mini Kit. 12 patients were genotyped for CYP3A5, ABCB1 and
UGT1A9 SNPs using PCR-RFLP or PCR-sequencing methods. Results: Before
the switch, the median dose-normalized MPA-AUC0 – 12 h was 55mg.h/L [21 –
103] and significantly increased after the switch to 78mg.h/L [16 – 175] at day 30,
and to 85mg.h/L [30 – 176] at day 90. A large interpatient variability was noted
(dose-normalized MPA-AUC0 – 12 h decrease in 3 patients and increase >50mg.h/
L in 2 patients). The level of increase was independent on the MPA-AUC baseline
level, on the initial CsA-AUC or on the Tac-AUC. UGT1A9 genotyping showed
that 11/12 patients were homozygous wild types for the promoter region T– 275A
and C– 2152T SNPs and for G8A and T98C SNPs suggesting the observed varia-
bility is not related to UGT1A9 polymorphisms. A significantly lower TAC-AUC/
dose was found in patients carrying CYP3A5*1 or ABCB1 haplotype C-G-C
(C1236T, G2677T/A, and C3435T). Conclusion: The increase in bioavailability
of MPA after a switch CsA>Tac is unpredictable in individual patients justifying
therapeutic monitoring of MPA. Genetic polymorphisms of MRP2 genes remains
to be evaluated.
Keywords: mycophenolate acid, pharmacokinetics, pharmacogenetics

P218 CsA and metabolites levels in lymphocytes during early
phase after renal transplantation in patients with normal and delayed
graft function
Grundmann M1, Halvova P1, Brozmanova H1, Perinova I1, Dedochova J2,
Martinek A2

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic; 2Department of
Internal Medicine, University Hospital Ostrava and Faculty of Medicine
University of Ostrava, Ostrava, Czech Republic

Aims: Cyclosporine A (CsA) dose and its blood level do not correlate well with
the degree of immunosuppression. Monitoring of CsA level at the site of its action
(lymphocytes) should be more advantageous. Methods: 14 adult renal transplant
recipients (8 males) were followed up during first three months after transplanta-
tion. The therapy was based on CsA microemulsion (Sandimmun Neoral� or
Equoral�) in combination with mycophenolate and prednisone and was adapted
in accordance with used guidelines and clinical outcomes. On the basis of clinical
status confirmed by serum creatinine level and creatinine clearance subjects were
divided into 2 groups. Group 1 included 7 patients with immediate graft function
and group 2 included 7 patients with delayed graft function (DGF). Concentrations
of CsA and its metabolites (AM1, AM9 and AM4N) in lymphocytes were mea-
sured before and 2 h after administration during first 7 days and at 2, 3, 4, 8 and 12
weeks after transplantation using LC-MS/MS method described previously1.
AUC0 – 4 was calculated by linear trapezoidal rule. Statistical tests were per-
formed using GraphPad Prism version 5.00 for Windows. Results: The patients
with DGF showed significantly higher concentrations of CsA and all metabolites
in C2 in lymphocytes. The greatest differences were observed in metabolite
AM4N both in C0 and C2. The concentrations of AM4N in the group with DGF
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were about 22-fold higher before administration of CsA, 8-fold higher for C2 and
10-fold higher in case of AUC0 – 4. There were found significantly correlations
between blood and lymphocytes levels for CsA both in the patients with immedi-
ately function and delayed graft function. Conclusion: Many times increased
lymphocytes levels of the metabolite AM4N in C0, C2 and AUC0 – 4 in the
patients with delayed graft function indicates this metabolite as a risk factor for
delayed renal function in early phase after renal transplantation. Therapeutic
monitoring of CsA and its metabolites not only in whole blood but also in lym-
phocytes should be recommended. Supported by grant IGA MZ 1A/8655 – 5
Keywords: cyclosporine A, delayed function, metabolites, renal transplantation,
therapeutic drug monitoring in lymphocytes

P219 Levels of CsA and metabolites in blood during an early
phase after renal transplantation in patients with normal and delayed
graft function
Grundmann M1, Halvova P1, Brozmanova H1, Perinova I1, Martinek A2,
Dedochova J1, Dedochova J2, Marinek A2

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic; 2Department of
Internal Medicine, University Hospital Ostrava and Faculty of Medicine
University of Ostrava, Ostrava, Czech Republic

Aims: Cyclosporine A (CsA) is widely used in renal transplantation. Therapeutic
drug monitoring of CsA is recommended for dose adjustment. C2 has been shown
to provide a good indicator of exposure during the absorption phase, and there is a
strong relationship between C2 concentration and risk of acute rejection. Delayed
graft function (DGF) is a form of acute renal failure resulting in post-transplant
oligouria. Methods: 14 adult renal transplant recipients (8 males) were followed
up during first three months after transplantation. The therapy was based on CsA
microemulsion (Sandimmun Neoral� or Equoral�) in combination with mycophe-
nolate and prednisone and was adapted in accordance with used guidelines and
clinical outcomes. On the basis of clinical status confirmed by serum creatinine
level and creatinine clearance subjects were divided into 2 groups. Group 1
included 7 patients with immediate graft function and group 2 included 7 patients
with DGF. Concentrations of CsA and its metabolites (AM1, AM9 and AM4N) in
blood were measured before and 2 h after administration during first 7 days and at
2, 3, 4, 8 and 12 weeks after transplantation using LC-MS/MS method described
previously1. AUC0 – 4 was calculated by linear trapezoidal rule. Statistical tests
were performed using GraphPad Prism version 5.00 for Windows. Results: No
acute rejection was observed. During the first week C0 of CsA were significantly
higher in the group with DGF while C2 of CsA where significantly lower during
the 2nd and 3rd week after transplantation. Similar results were found for meta-
bolite AM1. The greatest significant differences between two groups were ob-
served for metabolite AM4N. Its C0 where about 8-fold higher, C2 two times
higher and AUC0 – 4 3-times higher in the group with DGF. Conclusion: Sig-
nificantly increase concentrations of lipophilic metabolite AM4N connected with
lower C2 and higher C0 of CsA should be the causes of delayed renal function in
early phase after renal transplantation. Supported by grant IGA MZ 1A/8655 – 5
Keywords: cyclosporine A, delayed function, metabolites, renal transplantation,
therapeutic drug monitoring in blood

P220 Killing two birds with one stone: a population
pharmacokinetic model for two tacrolimus formulations
Woillard JB1, de Winter BCM1, Kamar N2, Rousseau A1, Rostaing L2,
Marquet P1

1CHU Limoges, Department of Pharmacology, Limoges, France; 2Department of
Nephrology-Dialysis and Multi-Organ Transplantation, Toulouse, France

Aims: Tacrolimus (TAC) is an immunosuppressant agent, largely used in kidney
transplantation, with a narrow therapeutic range and large pharmacokinetic varia-
bility, so that TDM is mandatory to optimize its benefit-risk ratio. Different
Bayesian estimators have already been developed to estimate TAC exposure
following the administration of the immediate-release (Prograf�) or the pro-
longed-release (Advagraf�) formulations. The aim of our study was to investigate
the differences in the pharmacokinetics of the two formulations using a population
approach and to develop a Bayesian estimator to estimate TAC inter-dose area-
under-the-curve (AUC) in renal transplant patients receiving either Prograf� or
Advagraf�. Methods: TAC concentration-time profiles were collected from adult
renal transplant recipients: at weeks 1 and 2, and at months 1, 3 and 6 post-
transplantation in 32 adult renal transplant patients on Prograf�, and only once
beyond one year post-transplantation in 41 patients on Advagraf�. Population
pharmacokinetic (popPK) parameters were estimated using NONMEM. The cov-
ariates considered were: gender, body weight, age, post-transplantation period,
prednisolone > 10mg/day, tacrolimus formulation, hematocrit, hemoglobin, serum
creatinine levels and CYP3A5*1 allele. The popPK model was used to develop a
single Bayesian estimator for the two TAC formulations. The best limited sam-

pling strategy was selected based on the D-optimality criterion. Results: A two-
compartment model with Erlang absorption (with three transit compartments) and
first-order elimination best described the data. CYP3A5 genotype, haematocrit and
the formulation administered were the covariates retained in the final model. The
haematocrit and the CYP3A5*1/*3 polymorphism significantly influenced the oral
clearance Cl/F, which was twice higher in CYP3A5 expressors. The absorption
rate Ktr and Vc/F were higher in patients receiving Advagraf�. Bayesian forecast-
ing based on this final model allowed accurate prediction of the interdose AUC
using three sampling times (0, 1 and 3 hours post-dose) with a non-significant
mean bias of – 3.6% and 1.3%, and good precision (root mean square error of
8.2% and 8.5%) for Advagraf� and Prograf�, respectively. Conclusion: The
single Bayesian estimator developed for the estimation of individual TAC inter-
dose AUC in patients on either Prograf� or Advagraf� yields good predictive
performance and is suitable for individual dose adjustment.
Keywords: bayesian estimator, kidney transplantation, population pharmacoki-
netics, tacrolimus

P221 In vivo CYP3A-activity is significantly lower in
cyclosporine than in tacrolimus treated renal transplant recipients
de Jonge H1, de Loor H1, Verbeke K1, Vanrenterghem Y1, Kuypers DR1

1Department of Nephrology and Renal transplantation, University Hospitals
Leuven, Leuven, Belgium

Aims: Both calcineurin inhibitors cyclosporine and tacrolimus inhibit CYP3A in
vitro. As clinically used doses and target blood levels are markedly higher for
cyclosporine, the extent of CYP3A inhibition in vivo could differ. Studies com-
paring the impact of both calcineurin inhibitors on in vivo CYP3A activity in
transplant recipients are lacking. Methods: Case-control study comparing in vivo
hepatic and first pass CYP3A activity in 20 cyclosporine and 20 tacrolimus treated
stable renal transplant recipients (>= 1 year post-transplantation) using IV and
orally administered midazolam (MDZ) as a drug probe. All patients were CYP3A5
non-expressers (CYP3A5*3/*3). Patients were matched for time after transplanta-
tion, sex and age. Cyclosporine treated patients were also compared with two
larger non matched cohorts of tacrolimus treated patients (n = 58 and n = 80,
respectively excluding and including CYP3A5*1 allele carriers), 6 renal transplant
recipients treated with a calcineurin inhibitor-free regimen and 10 healthy volun-
teers. Results: Baseline characteristics, including time after transplantation, age,
sex, weight, hemoglobin, creatinine and albumin, did not differ between the
groups of transplant recipients. There were no relevant differences in concomitant
medication either. Systemic (MDZ CL) and apparent oral midazolam clearance
(MDZ CL/F) were respectively 24% (269 € 73 vs. 354 € 102ml/min, p = 0,022)
and 31% (479 € 190 vs. 688 € 265ml/min, p = 0,013) lower in cyclosporine
(n = 20) than in matched tacrolimus treated patients (n = 20). The latter displayed
similar MDZ CL as the two larger cohorts of non-matched tacrolimus treated
patients (n = 58 and n = 80) and as renal allograft recipients treated with a calci-
neurin inhibitor-free regimen (n = 6). Correction for bodyweight did not alter the
results. Conclusion: In vivo hepatic (MDZ Cl) and first-pass (MDZ Cl/F) CYP3A
activity are significantly lower in cyclosporine as compared to tacrolimus treated
stable renal transplant recipients, indicating that at clinically used doses cyclos-
porine is a stronger CYP3A inhibitor. This observation has important clinical
implications considering drug-drug interactions in transplant patients.
Keywords: CYP3A, calcineurin inhibitor, cyclosporine, drug-drug interaction,
drug-probe, midazolam, tacrolimu, transplantation

P222 Pharmacokinetics of enteric-coated mycophenolate
sodium and determination of AUC by LSS in Chinese renal
transplantation recipients
Qiu K1, Yin H1, Wang H1, Zhang XD1

1Beijing Chaoyang Hospital affiliated with Capital Medical University, Beijing,
China

Aims: This study aimed to investigate the pharmacokinetic characteristics of
enteric-coated mycophenolate sodium (EC-MPS) in Chinese renal transplant re-
cipients. In addition, limited sampling strategies were developed to estimate the
individual area under concentration curve from 0 to 12 hours (AUC12) of MPA.
Methods: The pharmacokinetic study of EC-MPS was conducted in 10 Chinese
renal transplant patients, who were treated with enteric-coated mycophenolate
sodium (EC-MPS, 540mg bid), cyclosporine and corticosteroids. MPA concentra-
tions were measured by EMIT. Whole 12-hour pharmacokinetic profiles were
obtained on day 4 after operation. Limited sampling strategies with jackknife
technique, a resampling method, and Bland-Altman analysis were employed to
develop equations to estimate MPA AUC. Results: The mean age (€ standard
deviation) was 41.2 (€ 7.5) years. In the total of 10 profiles, the mean maximum
plasma concentration (Cmax) and time to reach Cmax (tmax) were
11.38 € 2.49mg/L and 4.85 € 3.32 hours, respectively. The mean MPA AUC0 –
12 was 63.19 € 13.54mg&#x7020;h/L. Among the ten profiles, MPA AUC0 – 12
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of four patients was significantly higher than the other six patients, and the
corresponding tmax was significantly longer than the other six patients. Only a
moderate correlation was observed between either the predose MPA trough con-
centration (r2 = 0.562, P = 0.013) and the respective MPA AUC0 – 12 or the 12-h
evening trough concentration (r2 = 0.626, P = 0.006). The best models obtained
were the following: 27.46+0.94C3+3.24C8+2.81C10 (r2 = 0.972) ,which was used
predicted MPA-AUC0 – 12 of fast metabolizers with a mean prediction error of –
0.21% and a mean absolute prediction error of 2.59%. 36.65+3.08C8+5.30C10 –
4.04C12 (r2 = 0.992), which was used predicted MPA-AUC0 – 12 h of slow meta-
bolizers with a mean prediction error of 0.57% and a mean absolute prediction
error of 1.95%. Conclusion: The pharmacokinetics of EC-MPS has a high varia-
bility in Chinese renal transplant patients. It is suggested that routine drug mon-
itoring of MPA should be used as a tool. The preliminary pharmacokinetic data
indicateded the existence of slow and fast metabolizers. Limited sampling strate-
gies are useful for MPA AUC0 – 12 estimation in patients receiving EC-MPS and
cyclosporine. The choice of one or the other equation model depends on the
pharmacokinetic characteristics of the patients, slow or fast metabolizers. These
findings may be associated with the enterohepatic recirculation.
Keywords: enteric-coated mycophenolate sodium, Chinese renal transplanted re-
cipients, pharmacokinetics, limited sampling strategy

P223 TDM of mycophenolic acid and its glucuronide metabolite
in plasma and saliva in renal pediatric patients: A pilot-study
Wiesen M1, Woltermann M1, Geßner M2, Hellmich M3, Hoppe B2, Mueller C1,
Feldkoetter M2

1University Hospital of Cologne, Institute of Pharmacology, Department of
Therapeutic Drug Monitoring, Cologne, Germany; 2University Hospital of
Cologne, Division of Pediatric Nephrology, Department of Pediatrics, Cologne,
Germany; 3University Hospital of Cologne, Institute of Medical Statistics,
Informatics and Epidemiology, Cologne, Germany

Aims: Mycophenolic acid (MPA) is widely used after renal transplantation and
indicated in non-transplant renal diseases. MPA pharmacokinetics exhibit signifi-
cant inter-individual variability and may differ between children and adults. While
the utility of therapeutic drug monitoring (TDM) of MPA in adult patients is still
under debate, it may be preferable in pediatric patients over fixed dosing regi-
mens. In clinical practice, venous blood drawing may be painful for children to
undergo, and determination of MPA in saliva appears more convenient in this
patient group. In this study we present the first data of saliva and serum derived
MPA and its glucuronide (MPAG) concentrations in renal pediatric patients in a
TDM setting. Methods: Five different renal pediatric patients (m: w= 3: 2, age 9
to 14 years, mean body weight 44.6 kg) with diagnosis of nephrotic syndrome
(NS), Hennoch-Schoenlein purpura nephritis (HSPN) or stable renal transplant
(RT) receiving steady-state maintenance dosages of oral MMF (daily MMF do-
sages ranging from 500 to 1000mg) were included. Plasma and saliva samples
were collected before (c0) and 30 minutes (c0.5) and 2 hours (c2) after oral MMF
intake. For determination of total MPA and MPAG, a validated HPLC-tandem
mass spectrometric method based on liquid/liquid extraction was applied. A deut-
erated internal standard was used for quantitative analysis. Individual MPA elim-
ination half-lives (T1/2) were calculated using a two-compartment model for the
disposition of MPA (APO�ediware software version 3.50). Results: In all pa-
tients, mean total plasma and saliva MPA concentrations were 7.6mg/L (range
0.9 to 21.0mg/L) and 95.0 mg/L (range 7.0 to 155.0 mg/L). Mean total plasma
MPAG concentration was 35.9mg/L (range 4.6 to 70.2mg/L). MPA c0 and c2
salivary concentrations correlated well with their total plasma levels. Mean MPA
T1/2 was 7.5 hours (range 5.0 to 11.9 hours). A weak relationship was found
between the plasma MPA/MPAG-ratio and the corresponding MPA elimination
half-life. Conclusion: TDM of MPA in saliva offers a convenient approach well
tolerated by pediatric patients for concentration-controlled immunosuppressive
therapy. Further studies will be conducted since more patients are needed to
reliably evaluate the potential role of salivary MPA for TDM in renal pediatric
patients.
Keywords: LC-MS/MS, MPA, MPAG, TDM, mycophenolic acid, renal pediatric
patients, saliva

P224 Efficacy, safety, immunosuppressant adherence in
stable pediatric transplant patients converted to once-daily tacrolimus
formulation
Sampol-Manos E1, Garaix F2, Tsimaratos M2, Lacaralle B1

1Department of Pharmacokinetic and Toxicology, Marseille, France; 2Department
of Pediatric Transplantation, Marseille, France

Aims: Advagraf� (AVF) an extended-release formulation of tacrolimus (TAC)
allowed once daily (OD) administration while showing similar efficacy and safety
to the Prograf� (PGF) in adult transplant patients. In accordance with recommen-
dations we converted 1mg: 1mg from the twice daily to the once daily TAC

formulation. To our knowledge there are few studies concerning pediatric trans-
plant patients converted to TAC OD. The aim of our study was to observe the
clinical impact, the quality of life and the compliance after conversion from PGF
to AVF in pediatric solid organ transplantation. Methods: This was a retrospective
study from June 2009 to January 2011. Our pediatric cohort includes heart, lung,
kidney and liver transplants patients. The most part of our cohort is treated by
TRL six months after transplantation. Trough levels of blood TRL were deter-
mined by LC-MS/MS. Results: Since 2009, 8 children were converted to AVF: 6
livers and 2 kidneys. The selected population included 4 boys and 4 girls with age
mean of 16.6 € 3.3 (range 13 – 20) years with normal corpulence. TAC was admi-
nistrated alone (n = 4), associated with mycophenolic acid (n = 2) or with
azathioprine (n = 2). They were all transplanted for more than 6 months. Six of
them were converted for improvement of quality of life, and 2 for non adherence.
TAC dosage (mg/kg/day) was respectively 0.126 € 0.08 /0.137 € 0.08 before and
after conversion. Mean TAC trough level concentration was 6.7 € 2.3 ng/ml at
study entry and 5.6 € 1.4 ng/ml after conversion. In these patients, we observed a
conversion factor of 1.13. Instead of this positive conversion factor, we observed
TAC OD trough level 0.82 times less. Hepatic, renal and cardiovascular risk
factors remained stable and no rejection episodes occurred during the study.
Adverse events were consistent with the safety profile known from previous study
with TAC bid. Concerning quality of life, adolescents felt an improvement after
conversion. Conclusion: In conclusion, adolescent patient seem to be the adequate
population for this once daily formulation. The conversion factor published 1mg:
1mg is probably lower than necessary. So, conversion requires close TAC mon-
itoring of trough levels in the early postconversion period. Conversion to TAC OD
is safe, easy and enhances quality of life, immunosuppressants adherence in
pediatric transplantation. However, future randomized controlled studies, with
higher sample size measuring adherence and conversion factor are necessary to
confirm these results.
Keywords: pediatric tacrolimus once daily extended-release formulation conver-
sion TDM

P225 Mycophenolic acid AUC estimation: comparison of HPLC
and EMIT assay data in pediatric renal transplant patients with
tacrolimus comedication
Seger C1, Jungraithmayr TC2, Steimer W3, Zimmerhackl LB2, Griesmacher A1

1Institute of Medical and Chemical Laboratory Diagnostics (ZIMCL), University
Hospital Innsbruck, Innsbruck, Austria; 2Department of Pediatrics I, Center of
Pediatrics, Medical University of Innsbruck, Innsbruck, Austria; 3Department of
Clinical Chemistry and Pathobiochemistry, University Hospital Klinikum rechts
der Isar, Munich, Germany

Aims: In paediatric patients, immunosuppressant drug TDM is of special impor-
tance to minimize adverse events. In contrast to most other immunosuppressant
drugs, the lacking correlation between mycophenolic acid (MPA) trough levels
and drug exposure does make exposure profile analysis necessary. For calcineurin-
inhibitor-based co-therapy schemes, abbreviated area under the curve (AUC)
pharmacokinetic profiles analysis equations have been established. However,
although two different analytical methods – an EMIT technology based immu-
noassay and chromatographic assays (HPLC-UV) – are available for MPA mon-
itoring, in paediatric patients only an EMIT measurement based AUC algorithm
has been established for tacrolimus co-medication whereas different formulae are
available for cyclosporine A. Methods: To evaluate the assumed measurement
bias between EMIT and HPLC-UV based AUC calculations, 62 abbreviated AUC
plasma-sample-series of 14 patients were measured using both methods. In all
patients the maintenance immunosuppressant drug regime consisted of mycophe-
nolate mofetil, tacrolimus and prednisone. Calculation of the AUC was based on
the published EMIT three-point algorithm. Results: The mean calculated MPA-
AUC using the EMIT assay was 68.5 mgh/L € 4.2 mgh/L (mean € SEM), whereas
57.6 mgh/L € 3.4 (mean € SEM) were found using HPLC. The mean relative
method bias (Bland-Altman analysis) between HPLC and EMIT AUCs was cal-
culated as – 15.0%€ 1.0% (mean € SEM). Hence, the HPLC-AUC measurement
significantly underestimated the AUC compared to the EMIT results. A linear
relationship between the AUCs with a slope equation HPLC-AUC (mgh/
L)= 0.79 * EMIT-AUC (mgh/l) + 3.55 mgh/L and a correlation coefficient
r = 0.97 was found. Conclusion: The EMIT/HPLC–method bias of – 15.0% is
not negligible and should be considered when using HPLC derived MPA-AUCs.
Due to the tight linear relationship between HPLC and EMIT AUCs, a mathema-
tical conversion seems possible. AUC estimations measured by HPLC have to be
multiplied by 1.25 to make them compatible with the EMIT derived AUCs. This is
of special importance, if MPA AUC target ranges based on EMIT data have to be
met.
Keywords: EMIT, HPLC-UV, mycophenolic acid, TDM
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P226 LC-MS/MS quantification of tacrolimus concentrations in
small samples of kidney and liver tissue
Sallustio BC1, Noll B1, Coller J2, Somogyi A2, van Gelder T3, Hesselink D3,
Morris RG1

1Basil Hetzel Institute, The Queen Elizabeth Hospital, Adelaide, Australia;
2Discipline of Pharmacology, University of Adelaide, Adelaide, Australia;
3Erasmus Medical Center, Rotterdam, The Netherlands

Aims: Tacrolimus (TAC), the primary immunosuppressant used in kidney trans-
plantation has a narrow therapeutic index and due to high inter- and intra-indivi-
dual pharmacokinetic variability, therapeutic drug monitoring (TDM) is necessary
to individualise dosage. Despite TDM, under-immunosuppression and TAC-in-
duced nephrotoxicity still account for a majority of graft failures. Recent evidence
suggests that intra-graft TAC concentrations may better predict transplant out-
comes (Capron et al, 2007). Therefore, the aim of this study was to develop and
validate a method for quantification of TAC in small biopsy sized (< 1mg)
samples of rat kidney and liver tissue. Methods: Kidneys and livers were har-
vested from eight TAC-dosed Mrp2-deficient TR- Wistar rats (4mg/kg/day for 14
days) and 10 rats administered vehicle. Tissue samples (0.20 – 1.00mg dry weight)
were solubilised enzymatically, and underwent liquid-liquid extraction before
analysis by LC-MS/MS. TAC-free tissue was used in calibrator and quality control
(QC) samples. 2D-chromatography achieved analyte enrichment (Koal et al, 2004)
and detection was accomplished using positive electrospray ionisation (TAC: m/z
821.5 ? 768.6; internal standard ascomycin m/z 809.3 ? 756.4). TAC concen-
trations in whole blood were measured by EMIT immunoassay. Results: The
calibration range (0.04 – 2.6mg/L) was linear (r2 > 0.99, n = 8), reproducible and
accurate with inter- and intra-day calibrator CV and bias < 17% at the LLOQ and
< 10.5% at all other concentrations (n = 6 – 10), and QC sample CV and bias
< 15% at all concentrations (n = 6). Extraction efficiencies for TAC and ascomy-
cin were approximately 70% and matrix effects were minimal. Individual rat
kidney and liver TAC concentrations were reproducible (assayed ‡5 replicates),
with kidney TAC concentrations being higher (range 109 – 190 pg/mg tissue,
n = 8) than in the liver (range 22 – 53 pg/mg tissue), consistent with previous
studies (Qin et al, 2010). Compared to whole blood trough concentrations, TAC
was significantly concentrated in both tissues, with mean tissue/blood concentra-
tions ratios of 86.7 and 15.9 in kidney and liver, respectively. Conclusion: This
method displays precision and accuracy suitable for future application to TAC
measurement in other organs or in human kidney biopsy tissue.
Keywords: LC-MS/MS, immunosuppressant, tacrolimus, tissue

P227 The Abbott Architect cyclosporine and tacrolimus assays
as a backup method for routine LC-MS/MS measurements
Mortier L1, Vijgen S1, Declercq P1, Mewis A1

1Jessa ziekenhuis, Hasselt, Belgium

Aims: Cyclosporine and tacrolimus are powerful immunosuppressant drugs that
are widely used therapeutically to prevent rejection after transplantations, includ-
ing stem cell transplantations. Stem cell transplantations are frequently carried out
in the Jessa Hospital, demanding an uninterrupted delivery of results for cyclos-
porine and tacrolimus. In our laboratory the measurement of cyclosporine and
tacrolimus is routinely executed by liquid chromatography tandem mass spectro-
metry (LC-MS/MS). As the laboratory has only one LC-MS/MS instrument on
hand, a backup method must be available to guarantee continuous service. Meth-
ods: The LC-MS/MS methods are in-house developed methods. After addition of
zinc sulphate and protein precipitation with acetonitrile containing the internal
standard, samples are injected into the LC-MS/MS system where a step gradient
LC method is followed by mass spectrometric detection using multiple reaction
monitoring. The Abbott Architect immunoassays were performed according to the
manufacturer’s procedures. Routine patient samples as well as external quality
control (eQC) samples (bioanalytics.co.uk) were analysed with both methods and
results were evaluated with respect to the reference ranges of the routine method
(LC-MS/MS). Results: For tacrolimus, 48 patient samples and 17 eQC samples in
the concentration range 2 – 29mg/L were analysed with both methods resulting in
an overall Passing Bablok fit [Architect]= 0.92 [LC-MS/MS] +0.83. Although
slope and intercept differed statistically from 1 and 0 (95% CI), respectively, all
samples were classified identically with respect to the therapeutic range applied
for both methods (5 – 15mg/L). For cyclosporin, 48 patient samples and 15 eQC
samples in the concentration range 8 – 1164 mg/L were analysed with both meth-
ods resulting in an overall Passing Bablok fit [Architect]= 1.09 (LC-MS/MS]
+0.39 with slope and intercept not statistically different from respectively 1 and
0. Conclusion: For both cyclosporine and tacrolimus, the Abbott Architect assay
can be used as a backup method for the routine LC-MS/MS methods preserving
identical reference ranges.
Keywords: Abbott Architect, LC-MS/MS, cyclosporine, immunoassay, tacroli-
mus

P228 Liquid chromatography–tandem mass spectrometry
method for determination cyclosporine A, tacrolimus, sirolimus,
everolimus and MPA in blood
Brozmanova H1, Urinovska R1, Perinova I1, Budakova L1, Grundmann M1

1Department of Clinical Pharmacology, University Hospital and Faculty of
Medicine, University of Ostrava, Ostrava, Czech Republic

Aims: Therapeutic drug monitoring (TDM) of immunosuppressive drugs cyclos-
porine A, tacrolimus, sirolimus, everolimus and mycophenolic acid (MPA) is of
great importance to optimize their effect with both minimal risk of rejection and of
drug-induced toxicity. For TDM of immunosuppressive drugs in transplant pa-
tients immunoanalytical tests are widely used to be less time consuming. CsA and
tacrolimus are metabolized to more than 30 and 6 metabolites, respectively, which
can significantly influence results in immunoanalytical methods. Liquid chroma-
tography –tandem mass spectrometry (LC-MS/MS) may solve problems in speci-
ficity and velocity analysing all immunosuppressive drugs in one run Methods: A
specific LC-MS/MS method was developed and validated for the determination of
CsA, tacrolimus, sirolimus, everolimus and MPA in whole blood. 200 ml of whole
blood was precipitated with 10mol/l zinc sulphate in acetonitrile/methanol (40: 60,
v/v). The drugs and two internal standards cyclosporine D and ascomycine were
analysed on RP column BEH C18, 2.1 x 50mm, 1.7mm using gradient LC-MS/MS
analysis in positive electrospray mode. Time of analysis was 5 min. MPA was
chromatographically separated from its metabolites 7-O-glucuronide and acylglu-
curonide. Correlation between concentration of MPA in whole blood and plasma
was calculated. Results: Ion suppressive effects attributable to the matrix samples
were negligible to compare with reference reagent. Linearity in blood was 1 –
50mg/l for tacrolimus, sirolimus and everolimus, 5 – 2000 mg/l for CsA and 200 –
20000mg/l for MPA. Coefficient of variations was 2.3 – 10.2% and recovery was
92.0 – 112.3% for all drugs. Concentration of MPA in plasma was about one third
higher (coefficient 1.67) to compare with the whole blood level. Correlation
between plasma concentration of MPA measured and calculated from concentra-
tion in blood is highly significant (r = 0.959). Conclusion: LC-MS/MS method
was used for therapeutic drug monitoring in transplant patients. All routinely taken
immunosuppressive drugs including MPA are simultaneously measured in one run
from the whole blood. This measurement meets requirements on fast and specific
analysis.
Keywords: TDM, immunosuppressive drugs, liquid chromatography, tandem
mass spectrometry, whole blood

P229 Validated LC-MS/MS method for the analysis of
immunosuppressant drugs in whole blood using the RECIPE
ClinMass� complete kit
Trebstein A1, Bonnington L1, Dirsch N1, Scurati S2, Damkroeger G3, Drayss M3
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Aims: Liquid chromatography tandem mass spectrometry (LC-MS/MS) is a
widely accepted technique for the determination of immunosuppressant drugs in
whole blood. Kits providing sample extraction reagents, calibrators, and QCs for
the analysis of these molecules are useful tools to facilitate analysis and to in-
crease throughput. For this purpose, RECIPE provides a CE marked LC-MS/MS
complete kit that fulfills the requirements of IVDD 98/79/EC. A method for the
analysis of immunosuppressant drugs in whole blood by using the RECIPE Clin-
Mass� Complete Kit and the Thermo Scientific TSQ Vantage triple stage quadru-
pole mass spectrometer was validated. Methods: In a sample preparation vial, 200
mL of precipitation reagent, 20 mL of internal standard, and 100 mL of whole blood
sample were combined. The sample was mixed, incubated at ambient temperature,
mixed again and centrifuged. Then, 50 mL of the supernatant were injected onto
the on-line solid phase extraction (SPE) column which selectively extracted the
analytes from the sample matrix; analytes were then transferred to the analytical
column where the chromatographic separation was performed. The effective run
time was two minutes. Analysis was performed using a TSQ Vantage� triple
stage quadrupole mass spectrometer equipped with a heated electrospray ioniza-
tion source (H-ESI II) working in positive selected reaction monitoring (SRM)
acquisition mode. Results: Lower limit of quantification was 0.13 ng/ml for
Tacrolimus, Sirolimus, Everolimus and 24.9 ng/ml for Cyclosporin A. Calibration
curves were designed to cover the therapeutic ranges and were linear among 1.3 –
46.7 ng/ml for Tacrolimus, Sirolimus, Everolimus and 24.9 – 1264 ng/ml for Cy-
closporine A.Intraday and interday variabilities were excellent as well as accuracy.
For each analyte, intra-day variability and accuracy were determined by perform-
ing two different extractions of each QC sample and analyzing them two times.
Inter-day variability and accuracy were determined by repeating the intra-day
procedure on three different days. Sample extractions were performed by different
people. Conclusion: A fast and reliable LC-MS/MS method for the quantification
of Tacrolimus, Sirolimus, Everolimus, and Cyclosporin A in whole blood was
validated using the RECIPE ClinMass� Complete Kit.This method fulfills accu-
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racy, precision and dynamic range requirements of a method for clinical routine
analysis.
Keywords: immunosuppressant drugs, liquid chromatography, mass spectrometry,
RECIPE, thermo scientific

P230 Simultaneous determination of IMPDH activity and
purine bases in lymphocytes by LC-MS/MS: Assessment of
mycophenolate pharmacodynamics
Vethe NT1, Mohamad Ali A1, Bergan S2
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Aims: The immunosuppressant mycophenolic acid (MPA) inhibits the activity of
inosine 5’-monophosphate dehydrogenase (IMPDH) and affects the de novo synth-
esis of purine nucleotides in lymphocytes. The IMPDH activity is itself a biomar-
ker for MPA pharmacodynamics, and monitoring of purine nucleotides may gain
further information about the molecular effects of MPA. The objective was to
develop and validate an LC-MS/MS-based assay for simultaneous determination
of IMPDH activity and related purine bases in lymphocytes. Methods: Isolated
lymphocytes in suspension were counted and lysed by freezing/thawing and ultra-
sonication. One aliquot A was added saturating amounts of IMPDH substrate and
cofactor, then incubated for 120 minutes at 37 ºC to allow production of xantho-
sine 5’-monophosphate (XMP). Another aliquot B was directly processed without
addition of substrate or cofactor and bypassed incubation. The lysates were mixed
with isotope-labelled internal standards (15N2-xanthine, D2-hypoxanthine,
13C,15N2-guanine,

13C5-adenine) and perchloric acid to allow precipitation of
proteins. Supernatants were heated at 100 ºC for 60 minutes to hydrolyze the
nucleotides into purine bases. LC-MS/MS with electrospray ionization was used
for quantification of positive ions. Hypoxanthine, guanine and adenine levels were
determined in aliquot B, whereas xanthine was measured in aliquot A to determine
the XMP production rate (i.e. IMPDH activity). Results: Chromatographic separa-
tion was achieved on a Waters Atlantis T3 analytical column (3 mm, 150 ·
2.1mm). The mobile phase consisted of 3% acetonitrile with 0.1% formic acid
and 2 mmol/L ammonium acetate, and the flow rate was 0.150 mL/min. Total run-
time per injection was 8 minutes. The validated analytical ranges were: Xanthine
0.50 – 100 mmol/L, hypoxanthine 0.50 – 80 mmol/L, guanine 1.00 – 200 mmol/L
and adenine 2.50 – 500 mmol/L. Coefficients of variation were < 10% and mean
accuracies ranged from 96 to 104%. The mean carry-over was between 0.01 and
0.04% (n = 3). Applicability of the assay was demonstrated by determination of
IMPDH activity and purine bases in CD4+ cells from three liver transplant patients
0 – 4 hours after mycophenolate mofetil dose administration. Conclusion: The
reported LC-MS/MS assay allows selective and precise quantification of IMPDH
activity and purine bases in lymphocytes isolated from clinical samples. These
molecular biomarkers may be valuable during evaluations of mycophenolate phar-
macodynamics.
Keywords: biomarkers, IMPDH, LC-MS/MS, mycophenolic acid, purines

P231 Evaluation of two tandem-MS kits for
immunosuppressant analysis on a Waters Xevo TQ-S tandem mass
spectrometer
Parant F1, Bouche L1, Rougemont B1, Gagnieu MC1

1Pharmacology Unit, Laboratory of Biochemistry and Molecular Biology,
Edouard Herriot Hospital, Lyon, France

Aims: Commercially available kits designed to quantify immunosuppressants (IS)
by LC-MS/MS deliver attractive solutions to easily and quickly implement this
technology in clinical laboratories. We have newly acquired a Waters XevoTQ
MS and scheduled the transfer of IS analysis in two phases, starting with valida-
tion of mTOR inhibitors methods before moving on to validation of CNIs meth-
ods. Methods: The Waters MassTrak IS XE RUO kit was chosen for everolimus
(EVER) and sirolimus (SIRO) determination. Whole blood samples (50 mL) were
extracted by protein precipitation (internal standard, everolimus-d4). HPLC was
performed using a step-gradient on a C18 column (10 x 2.1mm I.D.) with a re-
sultant chromatographic run time of 2 min. The Chromsystems MassTox IS kit
using a trap column technique was also evaluated in comparison with Waters kit
for cyclosporine A (CsA) determination. Chromatographic run time is 4.5 min.
Internal standards used in Waters and Chromsystems kits were CsA-d12 and -d4
respectively. Results were compared in whole blood patient specimens with our
routine methods (in-house LC-DAD/MS for mTOR inhibitors and an ACMIA
immunoassay for CsA). Results: Comparison of mTOR inhibitors methods were
analyzed by Passing-Bablok regression: [EVER Waters kit]= 0.95 [EVER LC-
DAD/MS] – 0.11 (n = 56; spearman’s rho = 0.86); [SIRO Waters kit]= 1.1 [SIRO
LC-DAD/MS] – 0.96 (n = 65; spearman’s rho = 0.90). Bland–Altman’s analysis
showed good agreement with a bias of – 0.2mg/L (95% CI: – 3.3 to 2.8mg/L)
and – 0.1mg/L (95% CI: – 2.4 to 2.7mg/L) for EVER and SIRO, respectively.

Total imprecision ranged from 6.2 to 11.3% (EVER) and from 6.9 to 13%
(SIRO). Our preliminary results (n = 18) with CsA methods revealed noteworthy
differences with patient samples; the Waters kit yielded the lowest results (e.g.
CsA= 216, 303 and 337 mg/L with Waters kit, Chromsystems kit and ACMIA,
respectively). The mean overestimations with ACMIA were from 28.8% (vs.
Waters kit) to 8.4% (vs. Chromsystems kit). The expected overestimation was
< 10%. We suspected ion suppression/matrix effects were the problem sources
with the Waters kit. Conclusion: Evaluated on a Waters XevoTQ MS, the Waters
kit is a simple and rapid method to measure mTOR inhibitors but is not without
problems (suspected ion suppression effects) to measure CsA. Improving the
chromatographic selectivity (Chromsystems kit) has resolved the problem.
Keywords: immunosuppressant, mass spectrometry

P232 An everolimus method comparison between Waters
MassTrak� XE (IUO) Kit and an HPLC-MS/MS method, in renal
transplant patients
Juenke JEM1, Smith J1, Thomas RL1, Bradshaw T1, Brown PI1, Johnson-
Davis KL2
1ARUP Laboratories, Salt Lake City, USAmerica; 2University of Utah, Department
of Pathology, Salt Lake City, USA

Aims: Everolimus, an FDA approved immunosuppressant drug in the United
States for the treatment of organ rejection prophylaxis in adult kidney transplant
patients, renal cell carcinoma, and tuberous sclerosis with subependymal giant cell
astrocytoma. Everolimus, a derivative of sirolimus (rapamycin), functions simi-
larly to suppress the immune system by inhibiting T-cell activation and prolifera-
tion by blocking the kinase activity of the mammalian target of rapamycin
(mTOR). Everolimus is a highly efficacious drug that is used in combination with
lower doses of cyclosporine A (~60% of the standard dose), to minimize the risk
of nephrotoxicity. Everolimus has a narrow therapeutic range and potential for
adverse side effects, thus, therapeutic drug monitoring (TDM) of everolimus is
necessary to optimize patient care. TDM is performed on whole blood specimens
generally by chromatographic methods. The purpose for this study was to evaluate
an investigational use only (IUO) kit for everolimus analysis using the Waters
MassTrak Immunosuppressants XE (IUO) kit on a Waters ACQUITY UPLC�

coupled to an ACQUITY� TQD mass spectrometer. Methods: We evaluated
precision and performed a patient comparison study on 56 renal transplant patients
that received everolimus, versus a standard HPLC-MS/MS method. The MassTrak
XE (IUO) kit consisted of 7 calibrators (0 – 30 ng/mL everolimus), 3 levels of
quality control (2 – 23 ng/mL everolimus), internal standard (13C2D4 Everoli-
mus), and a Waters TDM C18 column. Whole blood extraction was performed
with ZnSO4 and acetonitrile protein precipitation. The samples were centrifuged
and injected onto the Waters UPLC-TQD system. The comparison everolimus
method was performed on an Applied Biosystems 4000 LC-MS/MS instrument
using calibrators purchased from Chromsystems and controls purchased from
UTAK. Both methods utilized electrospray ionization in positive mode to detect
everolimus at the transition of 975.5 > 908.45. Results: 5-day precision was
performed on two patient pooled samples and analyzed in triplicate. Total preci-
sion for the low patient pool was 8.6% (3.77 ng/mL) and 5.1% for the high
patient pool (10.87 ng/mL). Deming regression analysis was performed for the
patient comparison and the linear regression equation was y = 0.973x + 0.03, Sy/x
0.55, and the correlation coefficient was 0.9815. Conclusion: The Waters Mas-
sTrak XE (IUO) kit had good correlation to the HPLC-MS/MS method.
Keywords: everolimus, HPLC-MS/MS, kidney transplant patients, method com-
parison

P233 Multi-centre evaluation of the Waters MassTrak�
immunosuppressants XE (IUO) kit for use with LC-MS/MS for the
quantification of everolimus
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Aims: A 4 site multi-centre study was conducted to evaluate the performance of
the Investigational Use Only (IUO) Waters MassTrak Immunosuppressants XE
Kit (Kit) for use with liquid chromatography with tandem mass-spectrometric
detection (LC-MS/MS) to quantify the mTOR inhibitor everolimus in whole blood
samples from renal and cardiac transplant recipients. Methods: Various analytical
parameters were evaluated for the Kit as specified in the FDA and CLSI guide-
lines. Testing was performed on a Waters ACQUITY UPLC� coupled to an
ACQUITY� TQD system as directed in the Kit’s Directions for Use. Renal and
cardiac transplant recipient samples were analysed using the Kit and fully vali-
dated in-house LC-MS/MS methods (Comparator’s method) for comparative pur-
poses. Results: Within-run and total imprecision was < 7.4% and < 8.6% for 20-
Day and < 9.8% and < 8.3% for 5-Day testing. The linearity of the Kit was
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verified over the range 1.0 – 23.9ng/mL using patient pooled samples. Both the
limit of detection (LOD) and quantitation (LOQ) were established as 1.0ng/mL.
Overall mean recoveries of everolimus ranged between 97.3 to 106.3% and 83.0
to 106.0% from drug-free whole blood over the analytical range 0.5 – 30.0ng/mL
and supplemented patient samples, respectively. Approximately 90% of the pa-
tient samples diluted with either drug-free whole blood (– 8.2 to 9.6%) or the Kit’s
Calibrator 0 (– 8.3 to 9.2%) were within € 10%. No significant interference on the
Kit’s performance was observed for anticoagulants, haematocrit, everolimus me-
tabolites and other potentially interfering endogenous and exogenous substances.
Mean injection carry-over for the system was established as 0.9%. Ion suppression
was assessed at 3ng/mL and resulted in a mean matrix factor of 1.02, CV of
15.5% and a mean S/N ‡ 8: 1. Method comparison data collated for the Kit and
Comparator methods were analysed using Deming regression to establish the
percentage bias at two medical decision points for everolimus. The predicted bias
for both the renal (3ng/mL: 0%; 8ng/mL: – 5.0%, n = 137) and cardiac (3ng/mL:
– 6.7%; 8ng/mL: – 2.5%, n = 50) data met the acceptance criteria of being with-
in € 15%. Conclusion: The multi-centre evaluation indicates the Kit’s suitability
for the quantification of everolimus in samples from renal and cardiac transplant
recipients. The use of this device could be a positive step in achieving harmonisa-
tion of calibration for therapeutic drug monitoring (TDM) laboratories using LC-
MS/MS.
Keywords: everolimus, LC-MS/MS, therapeutic drug monitoring

P234 Automated online solid phase extraction UPLC/MS/MS
for simultaneous analysis of cyclosporin A, tacrolimus, sirolimus and
everolimus
Eastwood MP1, Balloch SA1, Cooper DP1, Calton LJ1
1Waters Corporation, Manchester, UK

Aims: Therapeutic drug monitoring of immunosuppressants is an important re-
quirement for the management of transplant patients. To streamline laboratory
workflow there is a demand for the simultaneous measurement of multiple ana-
lytes. Here we evaluate the potential of online solid phase extraction (SPE)
coupled to UltraPerformance liquid chromatography tandem mass spectrometry
(UPLC/MS/MS) for the automated sample preparation and simultaneous analysis
of cyclosporin A, tacrolimus, sirolimus and everolimus. Methods: For this initial
study, commercially available kits were used for calibrators and QC material to
assess the linearity and imprecision of the assay. Samples obtained from the ASI
Ltd International Proficiency Testing Scheme (IPT) were used to assess assay
accuracy. All samples were treated with zinc sulphate and acetonitrile containing
internal standards. Automated online extraction was carried out with a Waters�

ACQUITY UPLC coupled to an ACQUITY Online SPE Manager* using Waters
XBridge� C18 online SPE cartridges* washed with water, methanol and 40%
aqueous methanol. Analytes were eluted onto a 2.1 x 30mm Waters HSS SB
column using a water/methanol/ammonium acetate gradient and analysed using
a Waters ACQUITY� TQD mass spectrometer. The analysis time per sample was
approximately 2.5 minutes injection-to-injection. Results: The assay was linear
from 24.8 – 1515ng/mL for cyclosporin A, 1.0 – 31.6ng/mL for tacrolimus, 0.9 –
30.1ng/mL for everolimus and 0.9 – 27.7ng/mL for sirolimus, with coefficient of
determinations >0.997 (n = 5). Inter- and intra-assay imprecision for low, mid,
high QCs were all < 10%CV (n = 5 for each analyte). IPT samples were all within
10% of expected values (n = 5 for each analyte). Compared with conventional
one-dimensional chromatography, matrix effects were reduced by the online SPE
as determined qualitatively by targeted multiple reaction monitoring of phospho-
lipids and post-column infusion of analytes. Conclusion: We have successfully
measured cyclosporin A, tacrolimus, sirolimus and everolimus simultaneously
utilizing automated online SPE with UPLC/MS/MS. *NOTE: Not approved or
intended for in vitro diagnostic use in any market.
Keywords: cyclosporin, everolimus, immunosuppressant, mass spectrometry, sir-
olimus, solid phase extraction, tacrolimus

P235 Evaluation of thermo scientific QMS everolimus
immunoassy reagent
Smith M1, Plulik P1

1Sparrow Health System, Lansing, MI, USA

Aims: Everolimus is a macrolide immunosuppressant derived by chemical mod-
ification of the natural product rapamycin. Rapamycin is produced by certain
strains of Streptomyces hygroscopicus. The QMS Everolimus Assay is a homo-
geneous particle-enhanced turbidimetric immunoassay. The assay is based on
competition between drug in the sample and drug coated onto a microparticle
for antibody binding sites of the everolimus antibody reagent. LC-MS/MS method
has become the acknowledged reference method (gold standard) for immunosup-
pressive drug (ISD) monitoring. With the rise in LC-MS/MS centers and the
general acceptance of results based on LC-MS/MS method, QMS Everolimus
Assay was designed to provide clinicians with an assay that would produce patient

results that are similar on average to values obtained by LC-MS/MS method.
Methods: The reagent was used on a Roche Hitachi 917 automated chemistry
analyzer. Results: LOQ was determined to be 1.77 ng/mL with a CV of 7.2%. 20
day precision study with manufactures control material revealed within run CV’s
between 3.27 and 4.33%, between run CV’s between 3.94 and 4.98%, between
day CV’s 4.59 – 4.71, and total CV’s 6.91 – 7.84%. Conclusion: Overall, the
performance of the assay was acceptable and provides a good alternative to LC/
MS/MS testing.
Keywords: everolimus, immunoassay

P236 Comparison of everolimus measured by different
immunoassay methods
Zuf�a L1, Ib��ez N1, Aldaz A1

1Pharmacy Department, Cl�nica Universidad de Navarra, Pamplona, Spain

Aims: Everolimus is a proliferation signal inhibitor derivative of sirolimus with a
2-hydroxyethyl chain at position 40 on the sirolimus molecule. It is used in
immunosuppresive therapy following solid organ transplantation and require rou-
tine monitoring in whole blood to individualise dosage based on trough target
concentration. Despite the increased use of chromatographic methods for deter-
mining everolimus concentrations in whole blood as a means of providing in-
creased specificity compared to immunoassay, most clinical laboratories do not
have access to it because this instrumentation is complex and expensive. So, given
the significant cross-reactivity demonstrated between sirolimus and everolimus
together with the previously reported influence of matrix and metabolite cross-
reactivity on immunoassay, we decided to evaluate our performance in the ever-
olimus international proficiency testing programme with different immunoassay
methodologies. Our first objective was to select the most suitable analytical meth-
od for routine therapeutic drug monitoring of everolimus blood concentrations of
transplant patients receiving everolimus in our hospital. Methods: Last year sam-
ples received from the everolimus international proficiency testing scheme (for
shipments PT51 to PT58) were determined simultaneously by the new immunoas-
say for everolimus Quantitative Microsphere System (QMS) in the Themofisher
Scientific CDx– 90 autoanalyzer and for the sirolimus Chemiluminescent Micro-
particle Immunoassay (CMIA) in the Abbott Laboratories Architect System. The
programme’s HPLC group method mean for pooled patient blood samples and the
corresponding weighed-in target spiked concentrations for spiked blood samples
were used as the expected analyte concentration. The TDx/FLx Innofluor Certican
fluorescente polarization immunoassay (FPIA) previously used by our laboratory
was also evaluated with the samples from the everolimus international proficiency
testing scheme received in 2009 (shipments PT40 to PT46). Results: Our results
highlighted problems with immunoassay quantitation showing a bias of – 29.1,
40.5 and 42.2% for QMS, MEIA and FPIA everolimus concentrations measured
in pooled patients respectively and of – 48.3% (QMS), – 3.6% (CMIA) and –
27.5% (FPIA) in target spiked proficiency testing samples. Conclusion: Discre-
pances in everolimus concentrations measured by immunoassay everolimus con-
firmed inacceptable inaccuracy and should be considered in therapeutic monitor-
ing of patients. HPLC provides significant accuracy advantages compared to im-
munoassay.

Table: Mean Percentage Bias (range) in quantitation of everolimus concen-
trations in international proficiency testing samples prepared from pooled
whole blood from patients administered everolimus and everolimus spiked
blood.

Everolimus QMS Bias n = 6, m = 18

PT51-PT58
CMIA n = 6, m = 18

PT51-PT58
FPIA n = 5, m = 13

PT40-PT46

Pooled -29.14 (-23.1, -36.8)% 40.5 (5.12, 69)% 42.2 (25, 62.5)%
Spiked -48.32 (-38.3, -62.1)% -.3.6 (-18, 10.5)% -27.5 (-5, -47.1)
n = number of pooled samples; m = number of spiked samples

Keywords: HPLC, everolimus, immunoassay, therapeutic drug monitoring

P237 Application of new QMS� everolimus assay performed
on CDX 90 analyzer (ThermoFisher) to therapeutic drug monitoring in
transplant patients
Kunicki PłK1

1Institute of Cardiology, Warsaw, Poland

Aims: The aim of the study was to evaluate the analytical performance of an
immunoassay introduced recently to measure the immunosuppressive drug ever-
olimus (EVE): “QMS� Everolimus Assay” (ThermoFisher). CDX 90 analyzer
(ThermoFisher) is recommended by the manufacturer as an adequate analytical
platform for QMS� EVE assay. Methods: “QMS� Everolimus Assay” consists of
Quantitative Microsphere System (QMS) reagents, calibrators labeled with EVE
concentration of: 0 – 1,5 – 3 – 6 – 12 – 20 ng/mL and control samples with nominal
EVE concentration of: 4 (L), 8 (M), 15 (H) ng/mL. Results: The assay was
partially validated before application to clinical samples. The specificity was
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successfully (x = 0,02 ng/mL) tested with 20 different blood samples. Satisfactory
precision was measured for LLOQ (1,5 ng/mL) CV being 10,5% for intra- and
15,3% for interassay. Within-run (n = 6) and between-run (n = 6) precision was
tested using QC samples yielding: 5,9% and 4,6% for L, 4,0% and 4,7% for M,
2,9% and 3,9% for H, respectively; both intra- and interassay precision in differ-
ent samples from patients were always < 7,3%. The method was applied for
routine TDM EVE monitoring. The QC samples were stable at values of
4,36 € 0,43 ng/mL (n = 58), 7,88 € 0,49 ng/mL (n = 55) and 15,83 € 0,94 ng/mL
(n = 55) for, L, M and H, respectively. A total of 663 patient samples was analyzed
using the QMS technique. Subsequently, the samples were transferred in series to
a reference laboratory (Analytical Unit, St George’s – University of London)
where a validated LC-MS/MS method with LLOQ of 1,0 ng/mL was used to
determinations EVE. EVE concentrations measured by LC-MS/MS ranged: 1,0 –
28,7 mean: 5,23 ng/mL, whereas measured by QMS assay ranged: 0,29 – 19,66,
mean: 3,78 ng/mL. The methods correlated well with r = 0,9340, despite the
potential effects of sample deteriotation during transfer and storage. Passing-Ba-
blok regression was obtained: y = 0,7471x– 0,12. Bland-Altman analysis revealed
mean bias =– 32,9%, being – 33,6% at 3 ng/mL, and – 31,3% at 8 ng/mL for
decisive EVE concentrations, respectively. Conclusion: The new “QMS� Ever-
olimus Assay” applied on the CDX 90 analyzer presented promising validation
parameters and stability of manufacturer’s QC samples. However, the QMS im-
munoassay produced significantly lower EVE results (by approx 30%) compared
with a reference LC-MS/MS method, but showed relatively high correlation.
Therefore, our results do not favour the QMS method for EVE TDM in transplant
patients.
Keywords: TDM, everolimus, immunoassay

P238 Development of automated assays for tacrolimus,
cyclosporine and sirolimus on the Roche Elecsys immunoassay
platform
Antoni S1, Schneider E1, Haenel R1, Gassner D1

1Roche Diagnostics Penzberg, Penzberg, Germany

Aims: Automated electrochemiluminescent immunoassays (ECLIA) for tacroli-
mus, cyclosporine (CSA) and sirolimus in human whole blood (EDTA) are under
development for the Roche Elecsys and cobas e immunoassay analyzers as an aid
in the management of transplant patients. Methods: The Elecsys prototype assays
employ biotinylated drug specific antibodies – a sheep monoclonal for tacrolimus,
a mouse monoclonal for CSA and a sheep polyclonal for sirolimus – in combina-
tion with tracer molecules consisting of drug derivatives labeled with a ruthenium
complex. All three assays use a manual sample pretreatment step which includes a
common protein precipitation reagent. After centrifugation, the supernatant is
decanted into sample cups and tested on the analyzer. Assay format is competitive
with an assay time of 2 x 9 mins. The assays have been designed to have a
measuring range / linear range of 0.2 – 30 ng/mL for tacrolimus and sirolimus,
and 25 – 2000 ng/mL for CSA, respectively. Results are determined via a calibra-
tion curve which is instrument-specifically generated by a 2-point calibration and
a master curve provided via the reagent barcode. Results: Level of quantitation
was determined to be below 1 ng/mL for the Elecsys Tacrolimus and Sirolimus
assays, and below 30 ng/mL for the Elecsys CSA assay. Participation in the
International Proficiency Testing Scheme for immunosuppressives revealed good
recovery in patient samples if compared to HPLC/MS. Recovery of spiked sam-
ples was in the range of 90 – 110%. Results of a first imprecision evaluation for
Elecsys Tacrolimus and Elecsys Sirolimus gave the following results: Tacrolimus
range 3.6 – 21.9 ng/mL, CV range interassay precision from 1.3 – 5.4%. Sirolimus
values above 3 ng/mL, CV range interassay precision from 3.3 – 8.6%. Correlation
studies were performed with whole blood samples from transplant patients receiv-
ing immunosuppressives comparing results obtained using the Elecsys assays to
LC/MS/MS methods from three sites. Linear regression statistics were as follows:
Elecsys Tacrolimus = 1.06 x LC/MS/MS + 0.14, n = 59 (liver, kidney, heart trans-
plant patients), r = 0.983; Elecsys CSA= 0.99 x LC/MS/MS + 24,7, n = 37 (liver
and renal transplant patients), r = 0.985; Elecsys Sirolimus = 0.96 x LC/MS/MS +
0.64, n = 90 (renal transplant patients), r = 0.963. Conclusion: These results de-
monstrate that the Elecsys assays under development are convenient and precise
methods for measuring the concentration of tacrolimus, CSA and sirolimus in
whole blood.
Keywords: cyclosporine, immunoassay, Roche Elecsys, sirolimus, tacrolimus

P239 Performance evaluation of New Dimension� platform for
therapeutic drug monitoring of tacrolimus
Buitrago EF1, Otamendi E1, Bramuglia G1

1Catedra de Farmacolog�a - Facultad de Farmacia y Bioqu�mica (UBA), Buenos
Aires, Argentina

Aims: Tacrolimus is a potent calcineurin inhibitor that effectively prevents allo-
graft rejection in many organ transplant patients. Considering that most immuno-

suppressive agents exhibit narrow therapeutic range, organ toxicity, unpredictable
pharmacokinetics and potential drug interactions, their effective concentration
must be closely monitored in order to prevent subtherapeutic or supratherapeutic
drug levels. Performance of assays used for therapeutic drug monitoring (TDM) is
particularly important, including the assessment of precision and trueness. Sie-
mens Healthcare Diagnostics has developed a quantitative assay for the measure-
ment of Tacrolimus in EDTA whole blood that no requires sample pretreatment. It
has been previously described the implementation of an alternative validation
approach described in CLSI EP5-A2 protocol, a document aimed to verify con-
sistency of laboratory performance according to manufacturer specifications. The
aim of the present work was to evaluate the performance of the New Dimension�

Platform for TDM of Tacrolimus and to apply EP15-A2 protocol. Methods:
Blood concentrations of Tacrolimus were measured by Dimension� Tacrolimus
(TACR) Assay according to the manufacturer instructions. Evaluation of preci-
sion, accuracy and the analytical quality requirement (AQR) of the method were
tested. The requirements of the method were applied according to the manufac-
turer. Two different calibration standard concentrations (2.2 and 10.9 ng/ml) were
run in triplicate over five days. Three different internal quality control concentra-
tion (1.8, 7.2 and 16.4 ng/ml) (Bio-Rad) were run in quadruplicate. Results: The
AQR for 1.8 ng/ml was 37.4% and for 16.4 ng/ml was 25%. The results of
EP15A2 for different calibration standard concentrations (2.2 and 10.9 ng/ml)
were between-day precision 12.4% and 4.1%; accuracy 5.2% and 5.7%; Total
Error (analytical errors and systematic error) 30.0% and 13.8%; calculated sigma
metric were 2.6s and 4.8s, respectively. Conclusion: The new platform assayed
showed a good performance for precision and trueness, and accomplished the
specifications of EP15-A2. This method provides a higher automation level, a
lower incidence of pre-analytical errors and a lower turnaround time. The assay
is suitable for clinical use, and it has the advantages of not requiring a pretreat-
ment step. Therefore, Dimension� Tacrolimus (TACR) Assay is a valuable meth-
odology for TDM of Tacrolimus in the clinical setting.
Keywords: tacrolimus, immunosuppressive, EP5-A2, transplant patients

P240 Improved method for Abbott Architect tacrolimus sample
pretreatment
Maine G1, Levine D2, Amann S2, Parker T2
1Abbott Laboratories, Abbott Park, IL, USA; 2The Rogosin Institute, New York,
NY, USA

Aims: Sample pretreatment is required to extract tacrolimus from whole blood to
release tacrolimus and remove interfering substances. The aim of this study was to
evaluate the performance of the ARCHITECT Tacrolimus assay using a modified
batch sample pretreatment procedure with a novel test tube rack system. Methods:
Sample pretreatment with extraction buffer was performed in batch mode using
microcentrifuge extraction tubes and a novel test tube rack system. This system
ensures linkage of the extraction tubes to the primary patient sample tubes through
a Locked Sample Identity System (LSIS) to prevent confusion of patient samples
during processing. The LSIS safeguards sample identity as the extraction tubes
remain in the test tube racks during the entire sample pipetting, vortex and cen-
trifugation steps, thus minimizing technician error. Passing-Bablok statistics and
the CLSI EP9-A2 and EP10-A3 guidelines were used for analysis of data. Results:
ARCHITECT Tacrolimus assay imprecision was evaluated using three multi-con-
stituent controls. The total %CVs were 4.8% at 5 ng/mL, 3.4% at 10.6 ng/mL,
and 4.3% at 21.5 ng/mL. The functional sensitivity (20%CV) of the ARCHI-
TECT assay was 0.55 ng/mL (upper 95% CI). A total of 100 samples from renal
allograft recipients were tested during method comparison studies with the current
extraction method with the following results: Spearman r = 0.99, y = 1.05x – 0.17
and an average bias of 0.36 ng/mL. Conclusion: The performance of the ARCHI-
TECT Tacrolimus assay with the batch method for sample pretreatment and LSIS
was comparable to the current method with improved laboratory workflow.
Keywords: batch, extraction, rack system, sample pretreatment, tacrolimus

P241 Spuriously high levels of immunosuppressants due to
reversible adsorption to central venous catheters
Hacker C1, Menzel H2, Steimer W1

1Department of Clinical Chemistry and Pathobiochemistry, University Hospital
Klinikum rechts der Isar, Munich, Germany; 2III. Medical Department, Technical
University Munich, Munich, Munich, Germany

Aims: Several case reports describe falsely elevated drug concentrations of Cy-
closporin A and Tacrolimus in patients with central venous catheters (CVC)
caused by reversible adsorption of the infused drugs. In this study we examined
this problem in a prospective and systematic fashion. Methods: The study in-
cluded ten in-patients after allogenic stem cell transplantation who had received
either Cyclosporin A (CsA; n = 9) or Tacrolimus (TAC; n = 1) via a central venous
four way catheter (Arrow-Howes� Quad-Lumen Central Venous Catheterization
Set) made from polyurethane. Doses of 75mg to 750mg of CsA and 1.0mg to



Abstracts Ther Drug Monit · Volume 33, Number 4, August 2011

q 2011 Lippincott Williams & Wilkins544

2.5mg of TAC had been administered over 7 to 22 days for 22 h each day and
followed by rinsing with 50ml of NaCl (0.9%) for two hours. Blood samples were
taken from all four lumina of the CVC discarding the first 5mL of blood as is
clinical practice. In addition, one blood sample per patient was obtained via
peripheral venipuncture. Drug concentrations were determined by LCMS. Re-
sults: The drug concentrations in the samples obtained by venipuncture yielded
mean levels of 196 ng/mL (range: 96 – 296 ng/mL) of CsA and 5.1 ng/mL of TAC.
However, the drug levels in the blood samples from the lumina used for infusing
the immunosuppressant, resulted in mean concentrations of 2071 ng/mL (range:
895 – 4410 ng/mL) of CsA and in 767 ng/ml of TAC. This corresponds to a
median increase by a factor of 11.6 (ranging from 3.0 to 22.0) for CsA and 152
for the one case of TAC. In the case of CsA, only the lumen used for infusion was
contaminated. The blood samples taken from other lumina showed comparable
results (€ 10%) to the samples obtained by venipuncture. For the one patient who
received TAC, one blood sample from a lumen reportedly not used for infusing the
drug previously, contained a 1.5 times elevated concentration of 7.6 ng/mL of
TAC. It, however, cannot be ruled out that this elevated blood concentration was
caused by incorrect blood sampling. Conclusion: Both cyclosporin A and tacro-
limus bind reversibly to catheter lumina used for infusion. This results in signifi-
cantly and falsely elevated blood concentrations of varying degree. When concen-
trations are as high as in the one TAC patient, contamination across different
lumina may occur. Clearly, venipuncture is the safest way to avoid this serious
problem which may otherwise result in deficient therapy.

P242 Lipid parameters, doses and blood levels of calcineurin
inhibitors in renal transplant recipients
Ciftci HS1, Ayna TKU1, Caliskan Y1, Turkmen A1, Gurtekin M1

1Istanbul University Istanbul Medical Faculty, Istanbul, Turkey

Objective: The calcineurin inhibitors (CNIs) [cyclosporin (CsA) and tacrolimus
(Tac)] are currently the most widely prescribed drugs for maintenance immuno-
suppression after renal transplantation. These immunsupressive agents are asso-
ciated with side effects such as hyperlipidemia. We evaluated the differential
effects of different CNIs on serum lipid parameters in renal transplant recipients.
Moreover, in this study, the relationships between i) doses and blood levels of
CNIs, and ii) blood levels of CNIs and lipit parameters were investigated, retro-
spectively. Materials and Methods: In 98 kidney transplant recipients (n: 50 CsA
group, n: 48 Tac group) lipid parameters, CNIs blood levels and doses were
examined at 1., 3., 6., 9. and 12. months after transplantation. The relationship
between CNIs blood levels and plasma lipids [cholesterol (CHOL), low-density
lipoprotein (LDL)-CHOL, high-density lipoprotein (HDL)-CHOL, triglycerides
(TG)] were evaluated. Blood levels of calcineurin inhibitors were detectable in
all whole-blood samples by Cloned- Enzyme-Donor Immunoassay (CEDIA). Re-
sults: The mean CHOL levels were considerably higher in CsA group than in Tac
group at the 1st, 6th and 9th months. At the 1st, 3rd, 6th and 12th months serum
(LDL)-CHOL levels were higher in CsA group than in Tac group [(124 € 44 and
99 € 28mg/dl, p = 0.003), (108 € 31 and 94 € 22mg/dl p = 0.022), (109 € 33 and
94 € 27mg/dl, p = 0.015), (105 € 32 and 92 € 27mg/dl, p = 0.044)]. There was no
significant difference in TG (HDL)-CHOL plasma levels between CsA and Tac
groups. In CsA group the daily dose of CsA was significantly correlated with the
mean blood levels of CsA at the 1st and 3rd months (r = 0.387, p = 0.005; r = 0.386,
p = 0.006) respectively. In Tac group, the daily dose of Tac was significantly
correlated with the mean blood level of Tac (r = 0.335, p = 0.020) at the 1st month.
Significant positive correlation was observed between the CsA blood levels and
(LDL)-CHOL levels (r = 0.338, p = 0.027) at the third month. Conclusions: In the
renal transplant recipients with well functioning grafts, CsA therapy is associated
with increased CHOL and LDL-CHOL ratio which represents an increased athero-
genic risk tended to be associated with CsA. The relation between CNIs daily dose
and blood levels may be effected from the genetic factors, metabolic differences
and concomitant medications.
Keywords: calcineurin inhibitors, renal transplant recipient

P243 Summary of capillary sampling at-home for TDM of
immunosuppressants: the HomeTrak� experience
Hooper PF1, Dreesen TD1, Florman SS2, Slakey DP3

1TMS BioScience Labs, New Orleans, USA; 2The Mount Sinai Medical Center,
Recanati - Miller Transplantation Institute, New York City, USA; 3Tulane
University School of Medicine, New Orleans, USA

Aims: Therapeutic drug monitoring of immunosuppressants (TDM-IS) is essential
in transplant medical practice. Maintenance immunosuppression requires ongoing
TDM-IS for the patient’s lifespan. Current testing methods for TDM-IS are based
on large volume blood samples (5 – 7ml whole blood), requiring patients to under-
go phlebotomy which necessitates a visit to a healthcare facility. This responsi-
bility poses a significant burden for patients. Standard TDM-IS practice also
realistically precludes the ability to obtain drug levels other than trough (C0)

concentration. The accurate sampling of patients at specific times post-dose is
very difficult to accomplish in busy facilities, especially with the unpredictable
environment of healthcare practice. Similarly, area-under-the-curve studies (AUC)
can only beobtained by hospitalization as outpatient arrangements are generally
not feasible. Liquid-chromatography – tandem mass spectrometry (LC-MS/MS) in
TDM of IS has superior characteristics compared to immunoassay-based methods.
In addition, LC-MS/MS can analyze small sample volumes and allows for low-
volume sample collection from patients. A pilot study was conducted by Tulane
Abdominal Transplant Institute and TMS BioScience to examine reliability of
utilizing low volume sampling for TDM-IS. Subsequently, the system, named
HomeTrak� was implemented in a field trial of transplant patients. Methods:
This study examined low-volume TDM-IS by LC-MS/MS with capillary samples
obtained by fingerprick vs. venous samples obtained by standard phlebotomy.
Out-patients and in-patients were included; cyclosporine A, tacrolimus, and siro-
limus were monitored. Data published by earlier studies provided benchmarking.
A trial of HomeTrak � fingerstick sampling by patients at-home was conducted
with Tulane Medical Center. Results: Difference for TDM-IS between capillary
vs. venous samples were very low (tacrolimus = 0.5%, cyclosporine A= 1.2%,
sirolimus = 0.8%) supporting data obtained in previous studies. HomeTrak�
was well accepted by patients, especially patients with transportation difficulties
or long travel to clinic. Clinical information was useful to transplant physicians
and team. Samples were of adequate volume and free of clots for > 95% of
submits. Conclusion: Capillary blood samples are clinically equivalent to venous
blood samples for TDM-IS by LC-MS/MS. HomeTrak� (pat. pending) is a viable
option in monitoring patients post-transplant, especially rural or travel-challenged
patients.
Keywords: TDM, alternate sampling methods, capillary blood, finger-prick, fin-
ger-stick, immunosuppressant, mass spectrometry, therapeutic drug monitoring,
transplant

P244 A validated HPLC method for the monitoring of thiopurine
metabolites in whole blood in paediatric patients with inflammatory
bowel disease
Cangemi G1, Barco S1, Parodi A1, Bonifazio P1, Vailati D1, Barabino A1,
Melioli G1

1Istituto Giannina Gaslini, Genova, Italy

Aims: Therapeutic drug monitoring (TDM) of major metabolites of thiopurine
drugs Azathioprine (AZA) and mercaptopurine (6-MP) is a widely used tool for
assessing treatment efficacy and toxicity. We developed and validated a HPLC
method for the simultaneous measurement of 6-thioguanines (6-TG) and 6-
methylmercaptopurines (6-MMP) in whole blood for clinical use an and show
results for the TDM of paediatric patients with inflammatory bowel disease
(IBD). Methods: The HPLC method is based upon previously described methods
optimized and validated following international guidelines on whole blood (WB).
Results, reported as pmol/8 x 108 RBC, can be compared with the accepted dis-
criminant levels for determining prediction of response or adverse events. For the
TDM, 47 paediatric patients of G. Gaslini Istitute with IBD treated with AZA or 6-
MP without any modification of the therapeutic protocol for a minimum period of
three months were included in the study. For the comparison between WB and
RBC 39 samples were extracted starting from both matrices. Results: The results
of the validation are shown in table 1 and 2. WB and RBC were interchangeable
matrices. 81 samples were obtained in a six months period. 6-TG was in the
therapeutic range in the majority of patients (44%), 36% were above the higher
limit and 20% were under-dosed. 6-MMP was below the cut-off in (94%) of
patients. Hepatic toxicity was related to high 6-MMP in one case. A moderate
correlation was found between 6-MMP concentration and the dose of both AZA
and 6-MP. A higher percentage of non responders was found among patients with
lower levels of 6-TG (< 235) but the data did not achieve statistical significance.
Conclusion: We described an improved and fully validated in-house- method for
the quantitation of 6-TG and 6-MMP in whole blood of patients undergoing
thiopurine therapy that can be used in a clinical pathology laboratory stting for
the TDM of paediatric patients with IBD. In our patient cohort the monitoring was
useful to assess compliance to therapy. Further analysis are needed to demonstrate
any correlation between the therapeutic effect and the 6-TG concentrations. These
findings suggest that monitoring 6-TG and 6-MMP in IBD paediatric patients may
be a useful tool that can be used for optimal dose adjustment taken in considera-
tion the genetic features of patients.

Table 1

6-TG (pmol) Total Amount found
(mean €S.D.) (pmol)

CV (%) Accuracy (%)

50 48.4 € 4.0 8.1 96.9
400 403.4 € 4.6 1.1 100.9
1600 1664.5 € 110.7 6.6 104.0
Interday assay (n = 5)
50 51.9 € 2.2 4.3 103.7
400 390.1 € 14.5 3.7 97.5
1600 1651.4 € 149.8 9.1 103.2
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Table 2

6-MMP (pmol) Total Amount found
(mean €S.D.) (pmol)

CV (%) Accuracy (%)

375 387.1 € 14.7 6.1 103.2
3000 3101.4 € 177.0 5.7 105.8
12000 12432.2 € 620.3 5.0 103.6
Interday assay (n = 5)
375 365.0 € 35.8 9.6 97.3
3000 3077.0 € 153.1 5.0 102.6
12000 11683.8 € 700.7 6.0 97.4

Keywords: inflammatory bowel diseases, thiopurine, paediatric, TDM

P245 Development of rapid and sensitive method for
determination of mycophenolic acid in human plasma by HPLC-UV
Pawinski T1, Szlaska I1, Wakulicz A1

1Medical University of Warsaw, Warsaw, Poland

Aims: Mycophenolic acid (MPA) is the active metabolite of mycophenolate mo-
fetil and mycophenolate sodium, the prodrugs given in immunosuppressive regi-
mens during organ transplantation. There is still growing interest in TDM of MPA.
We describe a simple, fast and sensitive isocratic HPLC method for the quantita-
tive determination of MPA in plasma from renal transplant recipients using Kine-
texTM core-shell technology column. This column transforms the performance of
HPLC into ultraperformance liquid chromatography. It is a consequence of apply-
ing column fillings with particle size minor than 3 um. Methods: Plasma samples
0.5 mL with the carboxybutoxyether of MPA added as internal standard (I.S.)
were mixed by vortex-mixing with 1.5ml acetonitrile as deproteinizing reagent.
Afterwords, the sample were centrifuged and the supernatant was diluted with
0.05% water solution of phosphoric acid. Next, the mixtures were filtrated using
EconofilTM Syringe Filters 0.2 um from regenerated cellulose for cleaning sam-
ples from endogenous substances. 20 ul of the diluted and filtrated supernatant
was injected into the Kinetex 2.6 um C18 100*4.6mm column (Phenomenex).
Acetonitrile – 0.05% phosphoric acid (39: 61,v/v) was used as the mobile phase at
a flow rate of 1.5ml/min. Absorbance was measured at 254 nm. Results: The
retention times of MPA and IS were 3.2 and 2.7 min respectively. The limit of
detection was 0.05mg/L. Recovery over the linear concentration range 0.1 –
20mg/L was about 90% with the CV 7.4%. Accuracy at 0.1mg/L and 20mg/L
were 98 € 4.1% and 97.3 € 2.1% respectively. Conclusion: This method can be
applied for therapeutic drug monitoring of mycophenolic acid in plasma. It allows
to obtain better separations of a mixture components at shorter time of analysis
using common HPLC.
Keywords: HPLC, kinetex column, UHPLC, UV detection, mycophenolic acid

P246 Impact of switching Prograf� astellas pharma to
tacrolimus servimedic in liver transplant recipients in Uruguay
Noceti OM1, L�pez C1, Lagomarsino G1, Estevez Carrizo F2, Gerona S1
1Servicio de Enfermedades Hep�ticas, Hospital Central de las Fuerzas Armadas,
Montevideo Uruguay, Montevideo, Uruguay; 2Direccion Nacional de Sanidad de
la Fuerzas Armadas, Montevideo, Uruguay

Aims: In adult and pediatric transplant patients on immunosuppressant drug treat-
ment for the rest of their lives, immunosuppressant failure can significantly in-
crease co-morbidity, cause graft rejection or even lead to death. Underexposure or
overexposure to the drugs, their toxicity (which can also lead to their withdrawal),
drug-drug or food-drug interactions are the mainly reasons. In Uruguay, the reg-
ulation regarding drug bioequivalence does not includes tacrolimus test analysis,
but only cyclosporine. The concept of bioequivalence / interchangeability between
two formulations does not necessarily imply "switchability", which can only be
ensured through individual bioequivalence data, not through population bioequi-
valence studies, as reported in routine trials. In this case the decision to change
towards Tacrolimus Servimedic in transplantation, was based on its lower cost. No
bioequivalence test in local or regional populations was asked for, nor presented.
Methods: This is an observational case study across the whole liver transplant
population in Uruguay, made of 110 patients (73 adults and 31 children). From the
moment the change in brand was done, 9 children and 3 adults showed problems
of dose adjustments, with unexpectedly decreased of blood levels. Two months
after the change, they had an increase of their liver enzymes. Adults also showed
liver enzymes alteration, large intraindividual dose variability, experienced severe
to moderate graft rejection, and one case of neurotoxicity was reported leading to
drug withdrawal and change to cyclosporine. All patients had their blood residual
concentration plotted against tacrolimus daily dose normalized by weight since
transplantation. Results: Data analysis demostrates that despite comparable daily
drug doses, blood levels correspond to 54% of Prograf� Astellas Pharma. In order
to compensate for this apparently reduced bioavailability, clinicians forced to
increase daily doses of the new brand, to restore plasma levels for this population.
Conclusion: It is thus important to take into account economic data in order to

make decisions when changing treatments, because lower unit costs may go with
highly increased patient care costs. Inforcing bioequivalence studies for tacrolimus
will be important since it acts through the same pathway as cyclosporine, has
narrow therapeutic drug index, shows huge intra and interindividual variability,
and is the calcineurin inhibitor most prescribed in Uruguay (70% tacrolimus vs.
30% cyclosporine).
Keywords: Prograf, bioequivalence, dose adjustment, tacrolimus, tacrolimus
switching

P247 Validation of dried blood spot sampling in therapeutic
drug monitoring of cyclosporin
Wilhelm AJ1, Klijn A1, Burger JCG1, Veldkamp AI1, Janssen JJWM1, Swart N1

1VU University Medical Center, Amsterdam, Netherlands

Aims: Therapeutic drug monitoring of cyclosporin is usually performed in ethy-
lenediamine tetraacetic acid (EDTA) blood, obtained by venous sampling by
technicians. Dried blood spot sampling (DBS) is a promising alternative sampling
method. The objective of this study is to validation of DBS sampling of cyclos-
porin in TDM practice Methods: Venous and fingerprick blood samples were
collected at the same time. Venous sampling was done by venapuncture and the
EDTA blood samples were collected and stored at 4 �C until analysis. DBS sam-
ples are collected using Glucolet 2 Automatic Lancing Device (Bayer, Mishawa-
ka). Samples were collected from the fingertip. The first drop was discarded and
the next 2 drops were collected to fill 2 8-mm premarked circles on the sampling
paper (no. 10,535,097, obtained from Whatman Schleicher & Schuell, Dassel,
Germany). The blood spots are allowed to dry at room temperature and packed
in sealable plastic minibags. On arrival in the laboratory, the blood spots were
visually inspected. Criteria are complete, homogenous, and symmetric filling of
the 8-mm circle and dark-red colour on both sides of the paper. Paper disks with a
diameter of 7.5mm are punched out with an electromagnetic driven hole puncher.
Dried blood spots samples were analyzed with a previous published method and
the results were compared with the venous samples analyzed with a validated
LCMSMS method. Results: Comparison of the sampling methods gave 0,86
correlation (Spearman’s r2). Using general Deming regression, the slope was
1.02 with a standard error (SE) of 0.057 associated with an intercept of – 9.01
(SE= 6.433). These results indicate no significant difference between the two
sampling methods. For the medical decision level of 350 ug/L, the deviation
was – 2 ug/L with a 95% confidence interval of – 37 to 33 ug/L. As shown in
the Altman–Bland plot there is no difference between the two sampling methods.
Conclusion: Based on the performance characteristics from this work, the DBS
sampling is an alternative for conventional venous sampling. It is highly conve-
nient for patients, especially those who have follow-up in transplant centers where
limited sampling strategy is used for drug monitoring.
Keywords: cyclosporin, blood samplin, comparison, controlled study, dbs, dried
blood spot

P248 Population pharmacokinetics for individualization of
tacrolimus dose in Jordanian pediatric renal transplant recipients
Shilbayeh SAR1, Singh RP2, Derendorf H2

1Prince Nora University, Riyadh, Saudi Arabia; 2Department of Pharmaceutics,
College of Pharmacy, University of Florida, Gainesville, USA

Aims: Therapeutic drug monitoring of tacrolimus in post transplant patients has
been deemed to be extremely critical due to individual variability in tacrolimus
pharmacokinetics (PK), which was attributed to various demographic, hematolo-
gical, time-dependent (posttransplant), genetic, and ethnic factors. So far, only one
pharmacogenetic population PK model was lately developed for pediatrics. De-
spite the availability of the latter study, contrast ethnic/genetic constitutions would
limit the extrapolation of its PK estimates to our Jordanian population. The present
study aims to develop a population pharmacokinetic (POP-PK) model to define
the PK in pediatric renal transplant patients and evaluate the effect of covariates to
address variability. Methods: Trough concentrations (pre-dose) were obtained
from 38 pediatric renal transplant patients with mean age of 11.3 yr. The pediatric
patients were followed up to 6 – 64 month post transplantation. A total of 715
trough concentrations were used to develop POP-PK model using NONMEM
version 7.12 (Icon Development Solutions, Ellicott City, Maryland, USA). A
one-compartment model with first order absorption and elimination (ADVAN2,
TRANS2) was used to fit trough concentrations. The mean population clearance
(CL/F), volume of distribution (V/F), intra subject variability on CL/F and V/F,
and residual error were estimated. The influence of covariates (age, weight, gen-
der, cell counts, concurrent administered drug, etc.) on model performance and
parameter estimates was also assessed. The POP-PK model was validated by
bootstrap re-sampling method and 95% CI for the estimates were calculated.
Results: The population estimate for Cl/F and V/F was found to be 21 L/h and
264 L. The intra subject variability for the Cl/F and V/F was 12 and 6.8%. The
rate of absorption was kept constant as theoretical. The covariates analysis showed
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effect of dialysis on the clearance (though not very significant) and hence included
in the final model. None of other covariates showed any effect on the population
estimates. The model was further validated using bootstrap re-sampling and the
results showed that parameter estimates are within 95% CI of bootstrap estimates.
Conclusion: The POP-PK model adequately defines the PK of the tacrolimus in
renal transplant pediatric patients receiving tacrolimus twice daily. The model
showed effect of dialysis duration on clearance of the tacrolimus.
Keywords: Jordan, tacrolimus, pediatrics, population pharmacokinetics

P249 NGAL: Is there a diagnostic value for decreasing renal
function of heart transplant patients receiving different
immunosuppressant regimen?
Rosing K1, Fobker M1, Voss R2

1Center of Laboratory Medicine, University Hospital of Muenster, Germany;
2Integrated Functional Genomics (IFG), Muenster, Germany

Aims: Neutrophil gelatinase-associated lipocalin (NGAL) has shown to be a
promising biomarker for detection of acute kidney injury (AKI) in cardiac pa-
tients. But can it also predict chronic renal impairment in heart transplants receiv-
ing different types of immunosuppressant regimen? Current predictors of renal
function like serum creatinine are not accurate enough to show a decrease of
glomerular filtration rate at an early stage. Serum creatinine is a semi-perfect
parameter because it is influenced by many variables such as age, gender, muscle
mass and hydration status of the body. NGAL might serve as an addition to long
term analysis of kidney function in transplant patients. Methods: Plasma NGAL
(p-NGAL) was measured in 40 heart transplants divided in 2 groups receiving
different immunosuppressive regimen. Group 1(n = 20) was treated with a CNI-
free-therapy including the immunosuppressant everolimus, mycophenolic acid
and/or cortisone whereas group 0 (n = 20) received a standard combination of a
calcineurin inhibitor cyclosporine or tacrolimus with mycophenolic acid and/or
cortisone. pNGAL was measured with a new particle-enhanced turbidimetric assay
(Bioporto) for clinical chemistry platforms on a Siemens Advia 1800 analyzer
system. NGAL levels were related to the following traditional parameters like
homocystein, troponin I, cystatin c and high-sensitivity c-reactive protein(hs-
CRP). Homocysteine and troponin I were defined using a chemiluminescence
assay on a Siemens Centaur, cystatin C was also measured by the Advia analyzer
system with a commercially available kit. hs-CRP-levels were quantified by ne-
phelometry on a Siemens BNII analyzer. Results: Plasma NGAL levels were
significantly different in those 2 groups undergoing CNI and CNI-free-immuno-
suppressant therapy (p = 0.047). Median p-NGAL was higher in patients receiving
CNI (176 € 88,8 ng/ml) than in the CNI-free-group (134 € 71.5 ng/ml). Altogether
we observed higher levels of p-NGAL in transplant patients than in healthy control
groups (63 ng/ml). Serum creatinine (p = 0.29), homocystein (p = 0.16), troponin I
(p = 0.73), hs-CRP (p = 0.21) and cystatin c (p = 0.76) correlate to p-NGAL-levels
but did not show greater significance in between the 2 groups. Conclusion:
Elevated p-NGAL-levels show decrease of glomerular function in both groups
of heart transplants receiving immunosuppressant drugs. Patients treated with a
calcineurin inhibitor like CsA or Tacrolimus have a lower glomerular function rate
than those undergoing CNI-free therapy. Since therapy with all immunosuppres-
sant drugs is linked to chronic kidney disease it is recommended to keep a close
look at renal function. This can be done with monitoring of biomarkers like serum
creatinine and plasma or urine NGAL.
Keywords: CNI-free, NGAL, immunosuppressants, kidney function, transplant

P250 Fast simultaneous quantification of 4 immuno-
suppressants in whole blood by a Shimadzu 8030 tandem mass
spectrometer
Rosing K1, Fobker M1, Kannenberg F1, Nofer JR1

1Center of Laboratory Medicine, University Hospital of Muenster, Germany

Aims: Therapeutic drug monitoring of different regimen in immunosuppressant
therapy is of great importance in order to control rejection of allograft heart
transplant recipients. In the case of cyclosporine A (Sandimmun), tacrolimus
(Prograf), sirolimus (Rapamune) and everolimus (Certican) there is a need of
individual monitoring by highly sensitive methods like HPLC-MS/MS due to their
narrow therapeutic window to prevent rejection (prophylaxis). Methods: We
developed a sensitive method to determine all 4 immunosuppressants cyclosporine
a, tacrolimus, sirolimus and everolimus in whole blood. Samples are prepared by a
short precipitation step and the supernatants are directly injected in the HPLC-MS/
MS-System. After loading onto the trap column for purification with mobile phase
MeOH/0.01M ammonium-acetate-solution (90/10), samples were eluded onto the
C18-RP-endcapped extraction column for separation with a different concentra-
tion of mobile phase MeOH/0.01M ammonium acetate-solution (98/2). Analysis is
performed within 4 minutes per sample. Ammonium adducts (M-NH4+) were
used as precursor ions. Multiple reaction modes transitions for each immunosup-
pressant were used for quantification. Results: The method described has been

validated for performance in our clinical routine laboratory. Calibration curves
showed great correlation for all 4 analytes and their deuterated internal standards
(r‡ 0.98). Commercially available quality controls (range: 2 – 40 ng/ml for ever-
olimus, sirolimus and tacrolimus and range: 50 – 1500 ng/ml for cyclosporine a)
were used for continuous analysis of precision. Inter-and intraday precisions were
found to be below 10% in reference standards with low concentrations. Matrix
effects and interferences with other drugs or metabolites were not detectable.
Conclusion: While measurement of everolimus is of great importance due to
the lack of a commercially available immunoassay all 4 drugs can be detected
with sensitive tandem mass spectrometry within a single run. This method is
suitable for the detection of high throughput samples because of easy sample
preparation, short analysis time and high sensitivity. Mass spectrometry assess-
ment is a gold standard in state-of-the-art therapeutic drug monitoring with im-
munosuppressants.
Keywords: TDM, immunosuppressants, mass spectrometry, tandem mass

P251 Therapeutic drug monitoring of 8 new anticancer agents
by high-performance liquid chromatography-tandem mass
spectrometry
Duretz B1, Gana I2, Andriamanana I2, Hulin A3

1ThermoFisher, Courtaboeuf, France; 2GH Mondor, APHP, Laboratory of
Pharmacology-Toxicology, Cr�teil C�dex, France; 3GH Henri Mondor, Cr�teil,
France

Aims: The treatment of some cancers has shifted from conventional chemotherapy
drugs to chronic treatment with molecular targeted therapies. Targeted therapies
include drugs such as Tyrosine kinase inhibitors (eg: Imatinib, Dasatinib, Niloti-
nib, Sunitinib, Sorafenib, Vandetanib, Lapatinib, Vatalanib and Erlotinib). A
highly sensitive and selective method has been developed for the analysis of these
eight drugs using LC/MSMS technology. Methods: 50ml of plasma samples were
extracted with methanol and the organic layer was diluted into the mobile phase.
The injection volume was 15ml. Quantitation was performed using the imatinib-
D8 as an internal standard. Chromatographic separation was achieved using a
gradient on a C18 column (100 x 2.1mm; 1.9mm). The mobile phases were the
following: A was water containting 0.1% formic acid and 10 mM Ammonium
formate and B was acetonitrile containing 0.1% Formic acid. Flow rate was
300ml/mn. Analytes were quantified using electrospray ionization in positive
mode. For each analyte 2 SRMs transitions were used one for quantitation and a
second one for confirmation. Results: Calibration curves were established from
100 to 10 000 ng/ml in human plasma, calculated and fitted by 1/x2 weighted
linear regression. The square of the sample correlation coefficients, R2 were
between 0.977 and 0.995 (n = 10). Replicate analysis of quality control samples
at the three concentrations (low, medium and high) was used for the intra and
inter-assay precision and accuracy determination. The respective concentration
values were 750, 1500 and 7500 ng/mL. Intra-day and inter-day imprecision
values were below 15%. The percentages of deviation (bias) between experimen-
tal and theoretical concentration were also below 15%. The specificity of the
method was examined by analyzing different blank human plasma extracts with
or without internal standard. No interferences were observed. The limits of quan-
titation were 100 ng/ml for all compounds except for dasatinib that was evaluated
at 50 ng/ml. Extraction and ionization yield were respectively between 93.1% and
103.3% and 94.3% and 136.6%. Conclusion: This method is the first broad range
LC-MS/MS assay covering the major currently in-use TKIs. It has been validated
according to international regulations and can be used to evaluate patient adher-
ence to therapy and pharmacokinetic studies.
Keywords: LC-MS/MS, TDM, anticancer agents

P252 Determination of imatinib mesylate (GleevecTM) and
CGP 74588 in serum samples using ultra-high performance liquid
chromatography
Tan KL1, Hassan R2, Ankathil R3, Baba AA4, Gan SH3

1Department of Pharmacology, USM, Kubang Kerian, Kelantan, Malaysia;
2Department of Hematology, Kubang Kerian, Kelantan, Malaysia; 3Human
Genome Center, Kubang Kerian, Kelantan, Malaysia; 4Kubang Kerian, Kelantan,
Malaysia

Aims: A simple and sensitive method, consisting of protein precipitation (PPT)-
serum drug extraction coupled with ultra-high performance liquid chromatogra-
phy-UV detection (UHPLC-UV) was developed for the determination of imatinib
mesylate (IM) and its active metabolite, N-desmethyl imatinib (M1) in human
serum samples. Methods: Separation was successfully achieved using an Agilent�

ZORBAX Eclipse plus C18 reversed phase column (50 x 2.1mm, i.d.; 1.8mm)
under an isocratic mobile phase conditions consisting of acetonitrile: 0.02M po-
tassium dihydrogen phosphate with 0.2% triethylamine at pH 3 (25: 75, v/v) with
ultra-violet detection at 235 nm. The optimum PPT solvent was 100% cold
acetonitrile. Results: Pyrilamine maleate (PM) was selected as an internal stan-
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dard. Using the UHPLC-UV method, good linearity of the calibration curve (r2

> 0.99) for both IM and M1 were obtained for the concentration ranges of 50 –
1800 ng/mL and 50 – 360 ng/mL respectively. The detection limits were 20 ng/mL
(M1) and 10 ng/mL (IM) respectively. The PPT serum extraction yield percentage
recoveries more than 95%.The intra and inter-day precision were less than 1%
each. We obtained a presentable explicit assay error pattern for therapeutic drug
monitoring (TDM) implemetation. This method was successfully applied to the
analysis of chronic myeloid leukemic patients samples and we obtained the phar-
macokinetic parameters for each patients. Basic demographic and pharmacoki-
netic parameters was reported in our study. Conclusion: In conclusion, the devel-
oped UHPLC method was rapid and suitable to be routinely applied for serum
determination of IM and M1 and it has been implemented on routine TDM.
Keywords: imatinib mesylate, N-desmethyl imatinib, serum, UHPLC

P253 Pharmacokinetics of sirolimus in patients with
hepatocellular carcinoma
Andriamanana I1, Bourdaudhui T1, Gury V1, Chevalier S1, Faivre S2,
Raymond E2, Decaens T3, Hulin A1

1GH Mondor, APHP, Laboratory of Pharmacology-Toxicology, Cr�teil, France;
2Department of Hepatology, GH. B3M, H. Beaujon, Universit� Paris 7, Clichy,
France; 3Department of Hepatology, AP-HP, GH H. Mondor, Universit� Paris-Est
Cr�teil, France

Aims: m-TOR inhibitors may induce both antiproliferative and antiangiogenic
effects in preclinical models of hepatocellular carcinoma (HCC). They have been
successfully studied in renal carcinoma with a good tolerance. Pharmacokinetics
(PK) on cirrhotic liver was not known. We report two pilot pharmacokinetics
studies in 10 HCC-patients treated with oral dose of sirolimus and in 2 patients
treated with temsirolimus. Methods: Patients with measurable, histologically or
radiologically proven (RECIST). Patients received 1) sirolimus oral 20mg once
weekly for the first month or 2) 25mg once weekly of temsirolimus. The trial was
conducted in accordance with French trial guidelines. Blood samples were col-
lected on cycles 1 and 2, at 0 hours (predose), and 0.75, 1.5, 3, 5, 8, 12, 24 (cycles
1 and 2) and 36, 48, 72, 96, 120, 144, and 168 hours postdose (cycle 1) for PK
analysis of sirolimus and temsirolimus concentrations using a validated LC-MS/
MS assay. Kinetics parameters were calculated on a non-compartmental analysis
using the WinNonLin� software version 3.0. Results: The first study showed
Cmax of 53.9 € 27.5 ng/ml and AUC0-Day7 of 1,842 € 1,096 ng.h/ml after the
first oral sirolimus-dose (n = 10). The mean half life of sirolimus was 69 (10) hours
and mean Cmin measured at Day7 was 4.9 (3.0) ng/ml. Mean total clearance and
volume of distribution were respectively 260 (186)ml/min and 1425 (825) L.
There was no significantly difference between Cmax, C24hr, AUC0 – 24hr, Tmax
determined after the first and the second oral dose of sirolimus. Accumulation
ratios were 1.2 (0.5), 1.6 (1.3) and 1.3 (1.0) respectively for Cmax, C24hr and
AUC0 – 24hr (n = 8). The second study in 2 patients described a similar PK of
temsirolimus than that obtained in renal carcinoma patients. However, profiles of
sirolimus were different with similar Cmax (32.5 ng/ml) but higher AUC0 – 7 d
(3,757 ng.h/ml) and Tmax (24 and 168hrs for each patient). Blood concentrations
of sirolimus were in the range that inhibited cancer cell proliferation in vitro (IC50
range: 0.0005 to 5.9mmol/l) and cause tumor growth delay in animals. Conclu-
sion: In patients with advanced HCC and underlying cirrhosis, PK of oral siroli-
mus was not modified in comparison with data following temsirolimus adminis-
tration in patients with normal hepatic function. Because temsirolimus was trans-
formed into sirolimus via hepatic cytochromes, sirolimus PK was altered in our
patients inducing higher concentrations for a longer time and major toxicities.
Keywords: hepatocellular carcinoma, sirolimus

P254 Quantitation of imatinib and norimatinib by LC-MS/MS in
plasma of patients with chronic myeloid leukaemia
Chusney GD1, Osei-Bimpong A2, Apperley J3, Cairns T1, Lee J1, Milojkovic D4

1Imperial College Renal & Transplant Centre, London, UK; 2Haematology
Department, Imperial College Healthcare NHS Trust, London, UK; 3Clinical
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Centre, Hammersmith Campus, Imperial College Healthcare NHS Trust, London,
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Aims: Imatinib (Glivec]) is a first generation protein-tyrosine kinase inhibitor
which inhibits the Bcr-Abl tyrosine kinase expressed in Philadelphia chromosome
positive (Ph+) tumour cells. Imatinib undergoes phase I metabolism via the cyto-
chrome P450 isoform CYP3A4. The major metabolite is an N-demethyl deriva-
tive, norimatinib, which has similar in-vitro potency to the parent molecule.
Cytogenetic and molecular responses have been associated with pre-dose plasma
imatinib concentrations of greater than 1000mg/L, which may have therapeutic
implications. Our aim was to develop and validate an LC-MS/MS method to
monitor the concentration of the imatinib and norimatinib in plasma from patients
with chronic myeloid leukaemia. Methods: The method requires 25mL of plasma/

serum, using a simple protein crash pre-treatment with D8 imatinib as internal
standard. Separation was achieved on a Waters Alliance 2795 LC system using an
XBridge 2.1 x 100mm C18, 3.5mm column with guard cartridge at a flow rate of
0.4mL/min. Imatinib, D8 -imatinib and norimatinib were monitored in the column
effluent by positive ion electro-spray ionisation using the mass transitions (m/z)
494.3> 394.3, 502.3> 394.3, and 480.4> 394.3 respectively. Throughput was 10
samples per hour. Assays’ were calibrated with Chromsystems calibrators (imati-
nib 0 – 2399mg/L & norimatinib 0 – 428mg/L) and internal quality control was
achieved using Chromsystems bi-level plasma controls. Extended linearity was
assessed using spiked plasma. Results: The LC-MS/MS assay was linear up to a
concentration of 5000mg/L for imatinib and 2500mg/L for norimatinib. The total
assay variability for imatinib was 3.4% @ 918mg/L, 3.1% @ 1893mg/L and for
norimatinib 8.7% @ 198mg/L and, 5.7% @ 344mg/L. No ion-suppression/en-
hancement effects were observed in the chromatograms during post-column infu-
sion experiments. Recovery, assessed with EUTOS QA programme samples, was
(median, range, n = 22) 98.8% (85.5 – 118.4). In the analysis of 325 patient sam-
ples, median imatinib dose 400 (range100 – 1000)mg/d, the imatinib and norima-
tinib concentrations (median, range) were 1639 (69 – 7400) and 353 (85 – 1336)
mg/L respectively. Conclusion: The method described is simple, requires a small
sample volume, and has satisfactory accuracy and precision for routine therapeutic
monitoring of imatinib and norimatinib.
Keywords: imatinib, mass-spectrometry, norimatinib

P255 Blood collection technique for pharmacokinetic studies of
doxorubicin in paediatric patients
Lobb M1, Norris RLG1, Charles B2, Gilshenan K3, Moore A4, Pinkerton R4
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Aims: To undertake a pharmacokinetic (PK) study of doxorubicin (dox) and its’
major metabolite doxorubicinol (doxol) in paediatric patients, blood samples were
drawn from the indwelling catheter through which the dosage had been adminis-
tered. Despite rinsing, contamination was apparent up to the third blood collection
after dosing, in some cases, as demonstrated by the presence of a pinkish hue in
the saline wash solution. The aim of this study was to assess the suitability of the
flushing protocol used for PK studies and identify contaminated samples. Meth-
ods: After dosage administration, blood samples were collected via the same
indwelling line as used to administer the dose. Saline was used to flush the line
and a small volume of whole blood subsequently drawn through (discard), prior to
each sample. The discard and samples were stored at – 70 �C until assayed by
HPLC for dox and doxol. These data was collected on a total of 24 occasions from
19 different patients. On each occasion a total of six samples were collected at
nominal times of pre-dose 1, 2, 3, 4 and 6 hours post-dose. The ratios of dox/doxol
were then tabulated for both the samples and discards. Empirical criteria were
applied to accept/reject samples based on the comparability of dox/doxol ratios
between samples and discards. Statistical analysis for outliers using Grubbs’ test
(extreme studentized deviate) was also performed on the data. Results: Of the 144
samples tested, 21 samples were identified as contaminated using the empirical
criteria. Of these, 17 were also identified statistically as being potentially con-
taminated. No samples were identified statistically that had not been identified
using the empirical criteria. Conclusion: Dox appears to bind strongly to the
lumen of the catheter and adequate rinsing is required to prevent contamination
of samples. Adequate training of phlebotomists will also be required to ensure the
procedures are followed.
Keywords: pharmacokinetics, blood collection, doxorubicin

P256 Monitoring methotrexate by ARK immunoassay
Kasper KC1, Orozco A1, Nguyen J1, Chung K1, Moon B1, Valdez J1
1ARK Diagnostics, Inc., Sunnyvale, CA, USA

Aims: Monitoring methotrexate (MTX) levels is essential during high-dose meth-
otrexate therapy. Serum levels may reach 1000mmol/L or more, and renal toxicity
is a risk. Leucovorin supports folate metabolism while MTX levels decline to safe
concentrations. Ability to measure MTX accurately at 0.05mmol/L enables clin-
ical determination of non-toxic status. Methods: A new ARK� Methotrexate
Assay, a homogenous enzyme immunoassay for quantifying MTX in human ser-
um or plasma, was evaluated on the Roche/Hitachi 917 system with a six point
calibration curve (0.00 to 1.20 mmol/L) and six-level (0.07, 0.40, 0.80, 5, 50, and
500mmol/L) quality controls. Performance testing included precision, limit of
quantitation, linearity, endogenous interference, specificity, proficiency samples,
and method comparison. Results: Total Precision (%CV) for controls was 7.2%
(0.07mmol/L), 3.7% (0.40mmol/L), 5.6% (0.80mmol/L), 3.1% (1: 10 of
5.0mmol/L), 4.1% (1: 100 of 50.0mmol/L), and 4.1% (1: 1000 of 500.0mmol/L)
respectively. Samples containing MTX above the calibration range were diluted in
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ARK Methotrexate Dilution Buffer. Limit of Detection was comparable to that of
the TDx method (£ 0.02 mmol/L). Limit of Quantitation was £ 0.04 mmol/L
(12.7% CV, 108.1% analytical recovery). Analytical recovery was within 10%
for nominal values 0.10 to 1.00 mmol/L. The ARK assay was linear from 0.04 to
1.26mmol/L. Endogenous substances did not interfere with measurement of MTX
at the levels tested. Crossreactivity to the major metabolite, 7-hydroxy MTX, was
equivalent to that of TDx: 50mmol/L of 7-hydroxy MTX in the presence of its
parent molecule MTX (0.5 mmol/L in serum) resulted as 0.1% crossreactivity.
Proficiency samples from both the CAP and Heath Control schemes were tested
and the ARK results fell within acceptable limits. For method comparison (43
samples within calibration range): ARK= 1.06 TDx – 0.00 (r2 = 0.98) using Pas-
sing Bablok regression analysis. Analyses of serially collected specimens were
made for individual patients. The ARK assay detected nontoxic MTX levels
equivalently with existing predicate methods used in clinical practice. Conclu-
sion: The ARK Methotrexate Assay provided quantitative measurement MTX in
serum and plasma on the Roche/Hitachi 917 and correlated with predicate assays
in monitoring MTX during leucovorin therapy. Its homogeneous enzyme immu-
noassay technology is well-suited for routine therapeutic monitoring of MTX on
automated clinical laboratory systems.
Keywords: homogeneous enzyme immunoassay, methotrexate

P257 Population pharmacokinetics of methotrexate in Egyptian
children with lymphoblastic leukemia
El Desoky ES1, Ghazally MH2, Singh RP3, Abdelhamid ON2, Derendorf H3

1Department of Pharmacology, Faculty of Medicine, Assiut University Hospital,
Assiut, Egypt; 2Department of Pediatrics, Assiut University Hospital, Assiut,
Egypt; 3Department of Pharmaceutics, Gainesville, Florida, USA

Aims: Methotrexate (MTX), is a widely used chemotherapy in treatment of vari-
ety of cancers in children. TDM of the drug is routine owing to its toxicity. In the
present study high doses of MTX were administered with leucovorin rescue into
pediatric patients with lymphoblastic leukemia and a population pharmacokinetic
(POP-PK) model was developed.The study aims to evaluate the effect of demo-
graphics and co administered drugs as covariates to address variability in pharma-
cokinetics of the drug. The final model then can help in optimization of MTX
dosage and calcium folinate rescue. Methods: Concentrations were obtained from
41 pediatric leukemia patients with mean age and body weight of ~7 yr and
24.7 kg. MTX was given by i. v. infusion at a dose of 2gm/m2 over a period of
two hour to achieve concentrations in the range of < 5uM at 24 h, and < 0.5uM at
48 h. The treatment protocol consists of 3 cycles of chemotherapy/month for a
total of 9 doses. Treatment regimens used during study involve co-administration
of drugs e.g. vincristine, ifosfamide, daunorubicin, L-asparaginase and leucovorin.
MTX levels at 24, 48 and 72hr after dose were used to develop POP-PK model
using NONMEM version 7.12. A two-compartment model with intravenous infu-
sion and linear elimination (ADVAN3, TRANS4) was used to fit concentrations.
The mean population clearance (CL), volume of distribution in central (Vc) and
peripheral compartment (Vp), intra subject variability on CL and Vc, and residual
error were estimated. The influence of different covariates on model performance
and parameter estimates was also assessed. The model was validated by bootstrap
re-sampling and 95% CI for the estimates were calculated. Results: The popula-
tion estimates and 95% CI for CL and Vc were 2.18 L/h (1.3 – 3.06) and 5.74 L
(2.74 – 8.74L) respectively. The intra subject variability for the CL and Vc was
22% and 30.3%. The model estimated Vp was 11.2 L (3.38 – 19). The covariates
analysis showed effect of body surface area and sex on the clearance and weight
on volume. Validation using bootstrap re-sampling showed that parameter esti-
mates are within 95% CI of bootstrap estimates. Conclusion: The POP-PK model
adequately defines the population PK of the methotrexate in pediatric patients with
lymphoblastic leukemia. Body surface area and sex affect clearance while weight
influences Vd of MTX. Theefore, the demographic factors are important in asses-
sing the pharmacokinetics of MTX in Egyptian children with lymphoblastic leu-
kimia.
Keywords: methotrexate, children, lymphoblastic leukemia, POP-PK

P258 Variability of systemic fluorouracil (5-FU) exposure
during continuous infusion: there is a need for TDM
Hendrayana T1, Kenny P2, Hilger RA3, Schmidt-Wolf I4, Ko YD5, Jaehde U1

1Institute of Pharmacy, University of Bonn, Germany; 2Saladax Biomedical Inc,
Bethlehem, USA; 3Department of Internal Medicine, University Hospital Essen,
Essen, Germany; 4Center for Integrated Oncology (CIO), University of Bonn,
Bonn, Germany; 5Department of Oncology, Internal Medicine, Johanniter
Hospital, Bonn, Germany

Aims: Most anticancer agents exhibit a narrow therapeutic index, i.e. a small
change in plasma concentrations can lead to less efficacy or an unacceptable
degree of toxicity. Individual 5-FU dose is usually calculated according to the
patient’s body surface area (BSA). Several studies have shown a poor relationship

of BSA for predicting drug exposure. Recently, a dose adaptation strategy based
on a target exposure was successfully applied for 5-FU. After continuous infusion
of 5-FU a target AUC of 20 – 24mg•h•L– 1 was associated with maximum re-
sponse and acceptable toxicity. However, therapeutic drug monitoring (TDM) of
5-FU is still limited to specialized hospitals. The aim of this study was to explore
the feasibility of conducting 5-FU TDM in clinical routine. Methods: Plasma
concentrations of 5-FU at steady-state from 33 patients receiving continuous in-
fusion of 5-FU as part of several chemotherapy regimens were measured from
September 2010 to February 2011. Patients were diagnosed as colon, gastric,
eosophageal, head and neck, anal or breast cancer. The 5-FU dose ranged from
200mg/m2/day over 21 days to 3000mg/m2/day over 1 day. Individual plasma
concentrations were determined using the Saladax My5-FU� homogeneous-Im-
munoassay. AUC was calculated by multiplication of steady-state concentration
with infusion duration. Toxicity (diarrhea, leukopenia, thrombocytopenia, neutro-
penia, anemia) was evaluated according to the CTCAE criteria. Results: Indivi-
dual 5-FU plasma concentrations from 33 patients were analyzed. AUC values
ranged between 3.7 and 42.7mg•h•L– 1 with a mean of 21.5 and standard devia-
tion of 9.7mg•h•L– 1. Most of the patients (90.9%) exhibited an AUC value
outside the target range (48.5% below and 42.4% above). Toxicities grade 1 – 3
were observed in most of the patients over the entire range of AUC values.
Conclusion: BSA-based dosing of 5-FU resulted in high variability of plasma
concentrations and failed to achieve the target exposure in more than 90% of
the patients. No clear relationships between 5-FU plasma concentration and toxi-
city were seen in this study probably due to the relatively small number of patients
studied. Our data show that therapeutic drug monitoring for 5-FU is feasible in
clinical routine and urgently needed to control the systemic exposure of 5-FU.
Keywords: fluorouracil, continuous infusion, therapeutic drug monitoring

P259 Personalized management of 5-fluoruracyl therapy:
Analytical method and clinical protocol
Kostova K1, Marinova V2, Pesheva M1, Kasabova L1, Kurteva G2, Svinarov DA1

1Laboratory of TDM & Clinical Pharmacology, Alexander University Hospital,
Faculty of Medicine, Medical University of Sofia, Sofia, Bulgaria; 2National
Oncology Hospital, Alexander University Hospital, Faculty of Medicine, Medical
University of Sofia, Sofia, Bulgaria

Aims: Individualisation of anticancer therapy with 5-fluoruracyl (5-FU) is a clas-
sic concept assured by the progress of analytical techniques. Its major goal is to
provide the best possible patient care by achieving a favourable balance between
enhanced efficacy and after withdrawal reduced toxicity i.e. – introduction of
personalized chemotherapy management (PCM). We present the results of method
development and validation for 5-FU by HPLC-UV, and the clinical protocol of
our laboratory to perform PCM. Methods: Determination was carried-out as
follows: 50mL of human plasma were precipitated with ZnSO4 and methanol
and 5-FU and 5-Chlorouracil (5-CU, internal standard) were extracted from the
supernatant with 1.0 mL of ethyl acetate. Chromatographic separation was per-
formed on a C8 analytical column with isocratic elution, utilizing a mobile phase
consisting of 2% methanol and phosphate buffer, pH 3.0, and column effluent was
monitored at 265 nm. Selectivity was assessed with 6 different individual sources
of human plasma. Results: Accuracy and precision (within-run and between-runs)
were all within 8.0%. Extraction recoveries averaged 61 – 73% (5-FU) and 35 –
49% (5-CU); linearity range was 0.1�16.0mg/L, R2> 0.99. Instability of 5-FU in
whole blood was the critical preanalytical step: it was proven that 5-FU concen-
trations dropped down by 16 – 18% in whole blood at ambient temperature for 2 h;
therefore immediate centrifugation was always performed after blood withdrawal.
Freeze-thaw stability of 5-FU in plasma was determined for three cycles each
lasting 24 h, post-preparative stability was documented for over 72 h at 8oC,
short-term stability of plasma at ambient temperature was proven for 4 h in the
dark and for 2 h at daylight; stock solution stability and long term stability in
plasma was documented for 60 days at – 60 �C. Clinical protocol was based on the
principles described by Gamelin et al. and included specially designed order form,
calculation of AUC, and recommendation of optimal dose for the next applica-
tions. Conclusion: The method was validated according to FDA requirements and
allows the accurate and precise determination of 5-FU in human plasma with
capacity of 30 – 40 samples per standard working day. Its clinical application with
the established protocol resulted in the introduction of PCM of 5-FU therapy.
Keywords: 5-fluoruracyl, HPLV-UV, personalized chemotherapy management
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P260 Plasma concentration monitoring during high-dose
methotrexate treatment in childhood leukemia
Ayna TK1, Ciftci HS1, Aydogan G2, Sen HSı2, Akici F2, Tucu D2, Akcay A2,
Salciolu Z2, Gurtekin M1

1Istanbul University Istanbul Medical Faculty, Istanbul, Turkey; 2Department of
Hematology, Bakır Maternity and Children’s Disease Hospital, Istanbul, Turkey

Objective: Methotrexate (MTX) is used as chemotrapy in the treatment of varous
types of pediatric leukemia and MTX has therapeutic index low. Monitoring of
plasma MTX concentrations is mandatory in such protocols to identify patients
with delayed elimination to individualize leucovorin doses to reduce toxicity.
Since MTX toxicity is related to drug exposure, a monitoring of serum MTX
concentrations at 24 h, 42 h, 48 h, 66 h and until the concentration is less than
0.1 mmol/L is commonly performed. Our study aims to evaluate of clinical sig-
nificance between plasma concentrations of MTX treatment of children with
leukemia and its side effects. Methods: From September 2008 to March 2010
were treated 26 patients with leukemia children received high-dose (HD-MTX)
treatment, at a dose of 5 g/m2 and then the plasma MTX concentration was
measured by Enzyme Multiple Immunoassay Technique (EMIT). The MTX levels
of the individuals included in this study, 187 samples from 26 patients. Plasma
concentration of MTX was monitorred in 24 hour (52 samples), 42 hour (49
samples), 48 hour (42 samples) and 66 hour (44 samples) after the administration
MTX rescue in each cycle. The procedure was repeated every 6 – 12 hours until
the concentration was less than 0.1 micromol/L. Results: Plasma concentration of
MTX in 24 h, 42 h, 48 h, 66 h, after the administration were (74.37 € 31.78) mmol /
L, (1.77 € 2.31) mmol / L, (1.21 € 1.31) mmol / L (0.32 € 0.26) mmol / L respec-
tively. In this study, we examined the relationship between mucositis, gastroin-
testinal side effects, nephrotoxicity and hematopoietic suppression with MTX
blood levels in 24th, 42th, 48th, 66th hours. It is evaluated that patients having
high MTX blood levels at 42th hour, have higher degree side affects of mucositis
and gastrointestinal side effects (p = 0.028, p = 0.011). According to the procedure
of the treatment, the blood level at 42th hour is expected to be £ 1 mmol / L. When
we evaluate the 42th hour MTX levels in terms of side affects, patients having > 1
mmol / L values, are confirmed to have higher amounts of mucositis development
(p = 0.018). Conclusions: Plasma MTX concentration is different after HD-MTX
treatment due to individual metabolic differences, and therefore it is clinically
important to monitor plasma concentration of MTX, if opportunityof monitoring is
possible. Especially 42th hour MTX blood level needs to be prosecuted carefully
for mucositis and gastrointestinal side effects.
Keywords: childhood leukemia, methotrexate

P261 High-dose methotrexate in pediatric osteosarcoma
patients. Implementing a population pharmacokinetic/
pharmacogenetic study in Argentina
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Rose A2, Chertkoff L2, Zubizarreta P2, Cacciavillano W2
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Aims: Osteosarcoma is the most common pediatric bone tumor. In Argentina and
bordering countries 20 new cases are reported every year. Chemotherapy treat-
ment includes high-dose methotrexate (HDMTX). MTX plasma monitoring is
used to reduce the incidence of severe toxicity. An association between MTX
systemic exposure and clinical outcome has been proposed in developed countries
but still there is no consensus. We aimed to characterize HDMTX pharmacoki-
netics/pharmacogenetics (PK/PG) and to evaluate possible associations with safety
and efficacy in Latin-American osteosarcoma patients. Methods: Pediatric osteo-
sarcoma patients receive 12 courses of HDMTX (12 g/m2) as a 4-hour i.v infusion
with concomitant chemotherapy according to the protocol (GATLO). Patient de-
mographic, clinical and biochemical characteristics are collected. MTX plasma
samples are collected at: the end of the 4 h-infusion, 24, 48 and 72 h after the start
of the infusion and MTX concentrations are determined by FPIA. Genetic poly-
morphisms of the 5,10-MTHFR included C677T and A1298C (7,8). Efficacy of
treatment is evaluated according to overall survival, % tumor necrosis (TN) and
toxicity is classified according to NCI CTCAE (9). Results: 6 patients with
osteosarcoma of extremities and 3 lung metastasis were evaluated during 47
HD-MTX cycles. The median age and dose (range) was 14.8 years (5.7 – 16.1)
and 16 g (7,4 – 22.2), respectively. 162 plasma samples were obtained. The median
(range) plasma concentration at the end of the 4-h infusion was 1100 miM (714 –
1735). The estimated population PK parameters (Monolix) included (mean; s.e):
Vd (17.4 L; 3), Ke (0.273 h– 1; 0.015). All patients were WT for C677T and 77%
were HET with one WT for A1298C polymorphism. Mucositis (G2/3), hematolo-
gic (G3) and hepatic (G3/4) toxicity was observed in 2, 1 and 5 cycles, respec-
tively. 1 patient was a good responder (99% TN). Conclusion: This is the first
PK/PG study in pediatric osteosarcoma patients implemented in Argentina. We
emphasize the importance of PK/PG characterization to optimize chemotherapy

(efficacy and safety of HDMTX treatment) taking into account that there is neither
previous data nor other ongoing studies in our population.The results obtained so
far are comparable to published reports even if disease-free or overall survival
could not still be evaluated. Further characterization in a larger population is
needed to translate the observations into the therapeutic monitoring of MTX.
Keywords: high-dose methotrexate, osteosarcoma, pediatric, pharmacogenetics,
population pharmacokinetics

P262 Evaluation of a modified Syva-EMIT assay for
quantification of methotrexate (MTX) in plasma on the Dimension
VISTA� platform
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Aims: Monitoring of MTX concentrations in plasma is mandatory in high-dose
chemotherapeutic protocols to individualize therapy with leucovorin rescue and to
reduce toxicity. One of the available methods, broadly applied for this purpose is
the Syva-EMIT (Siemens Healthcare Diagnostics Inc). This study presents data
about the establishment and evaluation of an application of this assay on the new
Dimension VISTA analytical platform including a modification of the original
protocol in order to improve its sensitivity and to meet the requirements of the
current clinical practice. Methods: The modification of the original analytical
protocol included: a) a lower calibration range (0.0 – 1.0 mmol/L) and b) and a
higher sample volume combined with a correspondingly higher EMIT MTX Re-
agent concentration. Validation was in line with the NCCLS guidelines. Dade
TDM Plus QC samples (either directly applied or diluted according to the manu-
facturers recommendations) with MTX target concentrations of 0.04 (L1), 0.38
(L2) and 1.29 mmol/L (L3) were used. Results obtained with 98 samples derived
from adult and pediatric patients under MTX therapy were compared to the TDX
Methotrexate II FPIA (Abbott Laboratories). Results: The new EMIT MTX ap-
plication was linear (r2 = 0.995) over the working range between 0.03 (LOD) and
0.8 mmol/L. The LOQ was 0.05 mmol/L (inaccuracy and imprecision < 20%). The
total imprecision and inaccuracy (n = 80 over 20 days) were 4.2% and 5.3% for
L2 as well as 7.0% and – 4.7% for L3, respectively. For L1 (<LOQ) the bias was
25% and the imprecision 16%. Passing-Bablok analysis demonstrated a good
correlation between the EMIT and the FPIA procedures (r=0.997; y (EMIT)=0.96
(95% CI: 0.94-0.99)*x(FPIA) + 0.042 (95% CI: 0.033 – 0.05). This resulted in a
100% equivalent clinical decision with respect to the leucovorin dose at clinically
relevant cut-offs of 10 mmol/L and 1 mmol/L MTX with both assays. However, at
a cut-off of 0.1 mmol/L only 41% - and at a cut-off of 0.2 mmol/L 85% agreement
were found. Conclusion: The new EMIT MTX application for the Dimension
VISTA shows a good precision and accuracy as well as compatibility to FPIA
in the majority of clinically relevant concentration ranges. The LOQ achieved was
6-fold lower than LOQ of the original procedure. However, an overestimation
compared to FPIA at very low concentrations (< 0.35 mmol/L, 98% equivalency)
should be considered for result interpretation in therapeutic protocols using such
low cut-offs.
Keywords: EMIT, FPIA, immunoassay, methotrexate

P263 Simple HPLC method for determination of methotrexate
in plasma
Jamshidzadeh A1, Farshad O2, Rezaei Z1
1Faculty of Pharmacy, Shiraz, Iran; 2Pharmacutical Sciences Research Center,
Shiraz, Iran

Aims: After high dose Methotrexate (MTX) infusions, i.e. at a dose > 1 g/m2,
monitoring of serum MTX concentrations is a standard practice which helps
reducing the incidence of toxicity in patients with decreased clearance by guiding
dose adjustment of leucovorin. In order to support the monitoring of MTX and
study its plasma level and toxicity, a simple and rapid analytical procedure was
developed to determine MTX in Plasma. Methods: In the present study, an HPLC
method was modified for the analysis of MTX. Chromatographic separation was
carried out on a C18 column at 307 nm with UV detector, using isocratic elution
with acetate buffer/acetonitrile (85/15) at a flow rate of 1ml/min as mobile phase
at room temperature Results: At the optimized condition the retention time was
5.5 min for MTX. Linear relationship between the ratio of AUC and concentration
of MTX at rang of 0.312 – 25mg/o.5ml with r2 = 0.999 was obtained; the extrac-
tion percentage of MTX was 90%. The within day coefficient variation was less
than 9.2% and accuracy ranged from 98.2 to 115.3%. The day-to-day coefficient
variation was less than 8.1% and accuracy ranged from 93.6 to 118.5%. The
lowest MTX level measured was 0.102mg/o.5ml plasma. Conclusion: The pro-
cedure developed in this study was tested to be simple, sensitive and suitable for
the determination and screening of MTX in plasma samples.
Keywords: HPLC, methotrexate, TDM
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P264 Pharmacokinetic/pharmacodynamic modeling of
biomarker response to sunitinib in patients with metastatic colorectal
cancer
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Aims: Sunitinib is a multi-tyrosine kinase inhibitor targeting angiogenesis which
is essential for tumor growth. Several anti-angiogenic proteins as well as vessel
permeability are shown to be influenced by sunitinib treatment. Biomarkers as
measures for the pharmacological response to a therapeutic intervention may
identify potential responders. The aim of this investigation was the development
of PK/PD models to describe the angiogenic response of sunitinib in patients with
metastatic colorectal cancer (mCRC). Methods: 21 patients receiving a daily dose
of 37.5mg sunitinib on a 4-weeks on/2-weeks off treatment schedule in addition to
FOLFIRI were analyzed. Blood samples were drawn at baseline and every two
weeks for two therapy cycles. Sunitinib and SU12662 concentrations were mea-
sured using LS-MS/MS. Both circulating biomarkers, sVEGFR– 2 and sVEGFR–
3, were determined by validated immunoassays. Furthermore, baseline DCE-MRI
analysis was done with subsequent measurements every two weeks within cycle 1.
PK/PD models for each biomarker were developed to describe the concentration-
effect relationship. The maximum change from baseline was estimated to reveal
potential biomarker-outcome relationships. Results: Biomarker concentration-
time courses could be well described by an indirect response model. Minimum
concentrations relative to baseline were estimated as 0.63 and 0.59 for sVEGFR– 2
and sVEGFR– 3, respectively, which is similar to those previously observed in
healthy volunteers (Lindauer et al. 2010). Interindividual variability was higher for
sVEGFR– 3 compared to sVEGFR– 2 with CV values of 43.2% and 15.6% for the
estimated baseline concentration, respectively. Models for the DCE-MRI data and
biomarker-outcome correlation studies are currently developed. Conclusion: Bio-
marker changes from baseline seemed to be comparable between healthy volun-
teers and mCRC patients suggesting these biomarkers as indicators for the biolo-
gical response to sunitinib regardless of the presence of a tumor. Results of
upcoming biomarker-outcome correlation studies and the model-based evaluation
of the imaging data may clarify whether one of these biomarkers can be used as
predictor for sunitinib response.

P265 Therapeutic drug monitoring of paclitaxel in solid cancer
patients: a simulation study of pharmacokinetically based dose
adaptation
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Aims: Neutropenia is a frequent and severe adverse event in patients receiving
paclitaxel chemotherapy. There is strong evidence for the time above a paclitaxel
threshold concentration of 0.05 mmol/L (Tc> 0,05) as a predictor for neutropenia.
The aim of this study is to explore the potential of pharmacokinetically (PK)-
guided dosing to reduce severe paclitaxel-associated neutropenia. Methods: A
trial simulation based on paclitaxel PK and neutrophil data from 273 solid cancer
patients was performed using nonlinear mixed-effects modeling [1,2]. In the si-
mulated study patients were randomly assigned to a control group receiving
standard BSA-based paclitaxel dosing or an intervention group receiving PK-
guided dosing. First-cycle dose of the experimental arm was adapted according
to patient gender and age, cycles 2 – 6 to previous-cycle Tc> 0,05 and grade of
neutropenia. Results: Based on the simulated concentrations, an adequate pacli-
taxel sampling time and dosing algorithm for PK-based dose adaptation were
proposed. A single paclitaxel sampling time at 24 hours was found to be adequate
to predict individual Tc> 0,05-values. First-cycle paclitaxel dose based on patient
age and gender ranged from 150 to 185mg/m2 for women and 165 to 200mg/m2

for men. For cycles 2 – 6 dose adaptions from – 40% to +30% of the previous-
cycle dose were recommended based on Tc> 0,05 and grade of neutropenia. The

simulation study suggested grade 4 neutropenia in 15.3% of patients receiving
standard paclitaxel compared to 7.0% with adapted paclitaxel in cycle 1. Upon
repeated dose adaptions, grade 4 neutropenia could be completely avoided from
cycle 4 onwards. Conclusion: In an extensive trial simulation the presented pa-
clitaxel dosing algorithm successfully reduced the rate of severe neutropenia. A
prospective clinical study with NSCLC patients is currently validating these data.

P266 Therapeutic drug monitoring of a pegylated liposomal
doxorubicin formulation in ovarian cancer patients using a
microdialysis technique
Buitrago EF1, Otamendi E1, Opezzo J1, Hocht C1, Bramuglia G1

1Catedra de Farmacolog�a - Facultad de Farmacia y Bioqu�mica (UBA), Buenos
Aires, Argentina

Aims: PLD (pegylated liposomal doxorubicin) was designed to increase efficiency
and reduce the toxicity of doxorubicin by modifying the pharmacokinetics and
tissue distribution of the drug. Monitoring of total and free doxorubicin in blood
could be of interest to study the pharmacokinetic of this formulation. The aim of
this study was to monitoring doxorubicin concentrations in blood of patients with
ovarian cancer (POC) treated with a generic brand of PLD (DOXOPEG) and to
evaluate the use of microdialysis technique to monitoring doxorubicin free frac-
tion in patients treated with PLD. Methods: POC treated with PLD that received
the first cycle or received a new cycle of treatment were included. Blood samples
were obtained prior to the start of the infusion (C0), between the end of the
infusion and 3 hours after the administration of the PLD dose (C1). Adverse
events and antitumor activity were registered. The determination of doxorubicin
in its free form was performed using microdialysis technique on the plasma. The
microdialysis probe was perfused with Ringer solution at a rate of 1ml/min, and
dialysate was collected for 30 minutes. Dialysate samples and total doxorubicin in
plasma were analyzed by HPLC. Results: Twenty POC were included. Patients
received a dose of 50mg/m2 and monitoring was performed for at least 2 cycles.
The total average concentration of doxorubicin in plasma (C1) was 26.3 mg / ml
(SD: 6.0mg / ml). The average concentration of total doxorubicin prior to admin-
istration of the next cycle was 1.0mg / ml (SD: 0.7). The mean free fraction of
doxorubicin in plasma was 5.0% (SD: 2.9%).No severe adverse reactions were
observed during the cycles. Conclusion: The results both in vitro and in vivo
using microdialysis technique showed that doxorubicin free fraction was below
10% for Doxopeg. In the case of the free fraction determined in patients treated
with DOXOPEG this was 5%. The maximum levels of total doxorubicin (C1) and
minimum concentration levels in patients treated with DOXOPEG quantified
during treatment cycles fell within the range observed previously with other
PLD formulations. No severe adverse reactions were observed during the study
that could be related to the low free doxorubicin concentration observed during the
cycles. Microdialysis technique is a valuable tool to be used for TDM of free
fraction of doxorubicin in order to evaluate response in patients treated with PLD
formulations.
Keywords: pegylated liposomal doxorubicin, DOXOPEG, ovarian cancer, micro-
dialysis, free doxorubicin

P267 A rapid homogeneous immunoassay to quantitate
imatinib in plasma on the Beckman Coulter AU�400 using a novel
selective monoclonal antibody
Harney R1, Volkov A1, Li Y1, Courtney J1, Baburina I1, Salamone S1
1Saladax Biomedical, Inc., Bethlehem, PA, USA

Aims: Imatinib is used for treatment of Philadelphia chromosome positive chronic
myeloid leukemia (Ph+ CML) and KIT-positive gastrointestinal stromal tumor
(GIST). Studies have shown a significant inter-patient variability in imatinib
trough concentrations and a correlation between systemic exposure of the drug
and clinical outcome 1 – 6. The current physical methods for measuring imatinib
require specially trained personnel, larger sample sizes, are expensive, time con-
suming and not amenable for widespread use. The objective of this study is to
develop an automated immunoassay that provides a rapid, simple and inexpensive
method to measure exposure of imatinib in patients. Methods: A library contain-
ing five novel antibodies to imatinib were covalently linked to carboxyl-modified
nanoparticles to develop a prototype automated homogenous assay for use on the
AU�400 clinical analyzer using a two reagent system and a 2 mL sample size. The
degree of aggregation of nanoparticles, inversely proportional to the concentration
of imatinib in a sample, was monitored at 600 nm. Total imprecision and linearity
of the assay were evaluated by testing normal human plasma (NHP) pools spiked
with imatinib. The background of the assay was determined by measuring > 100
NHP samples. Immunoassay selectivity was characterized by testing the major
metabolite of imatinib and another structure-related compound for cross-reactivity.
Results: With a quantitative range to 4,000 ng/mL and instrument auto-dilution,
plasma samples with imatinib concentrations up to 10,000 ng/mL could be deter-
mined using this assay. Time-to-first result was 9 minutes and 400 samples per
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hour could be measured using a stored calibration curve. The total imprecision of
NHP pools spiked with imatinib at four concentrations across the assay range was
less than 10% CV and the assay was linear from 75 to 4,000 ng/mL. The back-
ground of the assay was less than 50 ng/mL. The assay cross-reactivity to the
major metabolite of imatinib was less than 1% and was determined to have
insignificant impact on the quantitation of imatinib. Conclusion: This immunoas-
say is suitable for determining imatinib concentrations in plasma with the advan-
tages of speed, small sample size, no sample pretreatment and application on
automated instrumentation, providing a tool for optimization of imatinib plasma
trough levels with pharmacokinetic-guided dosing.
Keywords: TDM, imatinib, immunoassay

P268 A novel immunoassay to quantitate docetaxel in human
plasma for therapeutic dose management
Zhang H1, Harney R1, Lundell G1, Cline DJ1, Riaz H1, Li Y1, Baburina I1,
Courtney J1, Salamone S1
1Saladax Biomedical, Inc., Bethlehem, PA, USA

Aims: Docetaxel is a commonly used drug in a variety of solid tumors. The
pharmacokinetics of docetaxel have up to 10-fold inter-patient variability in total
clearance and up to 7-fold in total exposure (AUC) using current body surface area
based dosing. Docetaxel AUC was shown to be a significant predictor of time to
progression (TTP) in non-small cell lung cancer and severe adverse events in
multiple tumor types. Therefore, PK-guided dosing could improve efficacy and
reduce adverse events of docetaxel. A new nanoparticle-based docetaxel immu-
noassay provides a rapid, simple and cost-effective method as compared to current
chromatographic methods for monitoring docetaxel blood levels. Methods: A
prototype automated homogenous assay was developed and used to quantify doc-
etaxel in human plasma on the Beckman Coulter AU�400 clinical analyzer. Total
imprecision of concentrations at typical clinically relevant levels, linearity and
selectivity of the assay were evaluated by testing normal human plasma pools
spiked with different levels of docetaxel and/or structurally related compound.
Background of the assay was also determined by measuring >200 normal human
plasma samples. Results: Docetaxel concentrations with a range from 50ng/mL to
10000ng/mL could be determined using our assay on the AU�400 with instrument
auto dilution. This range covers the drug concentration range used to estimate the
AUC of docetaxel using one or two sample timepoints. Time-to-first result was 9
minutes, and 400 samples per hour could be measured using a stored calibration
curve. The total imprecision of plasma pools spiked with docetaxel at seven
concentrations across the assay range was < 6% CV, and the assay was linear in
calibration range (0 – 1000ng/mL). The background of the assay was assessed to
be < 10ng/mL. The assay cross-reactivity to docetaxel hydroxy-tertbutyl carba-
mate, one of the metabolites of docetaxel, was 20%, and < 1% for the other three
metabolites (M1&M3, M4). The assay has less than 1% cross reactivity for 10-
deacetylbaccatin, a degradation product of docetaxel. These were shown to have
no significant impact on the quantitation of docetaxel. Conclusion: This immu-
noassay is suitable for determining docetaxel concentrations in plasma with the
advantages of speed, small sample size (2ul), no sample pretreatment, and appli-
cation on automated instrumentation, thus providing a tool for measurement of
docetaxel blood levels for pharmacokinetic-guided dosing.
Keywords: docetaxel, drug monitoring, immunoassay

P269 A novel immunoassay to quantify paclitaxel in plasma as
a tool for therapeutic dose management
Cline DJ1, Lundell G1, Harney R1, Zhang H1, Riaz H1, Baburina I1, Courtney J1,
Salamone S1
1Saladax Biomedical, Inc., Bethlehem, PA, USA

Aims: Paclitaxel (PTX) is used in treatment of patients with a variety of solid
tumors including breast, ovarian, and non-small-cell lung carcinomas. Current
dosing regimens based on body surface area (BSA) lead to substantial variability
in pharmacokinetic parameters, with up to 10-fold inter-patient differences in
Cmax and/or AUC. This variability has critical clinical consequences of severe
toxicities at high concentrations and decreased efficacy at low concentrations. The
time above a critical paclitaxel plasma concentration of 0.05mmol/L (Tc> 0.05, 42
ng/mL) is correlated to toxicity and efficacy in clinical studies. A new nanopar-
ticle-based automated immunoassay providing a rapid, simple and cost-effective
measurement of PTX blood levels in patients undergoing treatment would provide
for a more efficient and cost effective analyticial tool potentially for personalized
dose adjustment. Methods: A prototype homogenous immunoassay to quantify
PTX, requiring less than 10mL plasma, was developed for use on the Beckman
Coulter AU�400 clinical analyzer and compared to an accepted analytical method.
Imprecision and linearity of the assay were evaluated using normal human plasma
(NHP) pools spiked with PTX. Background of assay was determined by measuring
> 200 NHP samples. Selectivity was characterized by testing metabolites and
degradation products of PTX for cross-reactivity at relevant concentrations. Re-

sults: The method correlates well (within 10%) to a validated HPLC-MS method
for determining PTX concentration in plasma. Cross-reactivities to 6a- and 3’-p-
hydroxypaclitaxel, the major metabolites of PTX, were 16% and 7%, respec-
tively, and < 1% for the major degradation product, baccatin III. The total im-
precision of spiked NHP was < 5% CV and the assay was linear from 15 to 300
ng/mL. With a quantitation range from 20 to 320 ng/mL, and instrument auto-
dilution, plasma PTX levels can be measured up to 12,000 ng/mL. Time-to-first
result was < 9 minutes and 400 samples per hour could be measured using a stored
calibration curve. The background of the assay was < 8 ng/mL. Conclusion: This
immunoassay is suitable for routine measurement of plasma PTX concentrations
with the advantages of speed, small sample size, no sample pretreatment, and
application on automated instrumentation, and may provide a tool for optimization
of PTX blood levels with pharmacokinetic-guided dosing.
Keywords: paclitaxel, immunoassay, TDM

P270 HPLC-PDA method for measurement of tamoxifen and 3
metabolites in human plasma
Antunes MV1, Linden R1, Wallemacq P2, Haufroid V2, Classen JF2,
dos Santos TV1, Andreolla H3, Fontanive TO4, Rosa DD4

1Universidade Feevale, Novo Hamburgo, Brazil; 2Universit� Catholique de
Louvain, Louvain centre for Toxicology and Applied Pharmacology, Brussels,
Belgium; 3Irmandade Santa Casa de Miseric�rdia de Porto Alegre, Porto Alegre,
Brazil; 4Hospital FÞmina, Porto Alegre, Brazil

Aims: Tamoxifen (TAM) is a non-steroidal selective ER modulator used in ad-
juvant breast cancer therapy. TAM undergoes extensive metabolism by P450
isoenzymes to produce more active metabolites. CYP3A4 catalyzes N-desmethyl-
tamoxifen (DMT) formation, whereas CYP2D6 is responsible for the formation of
the metabolites 4-hydroxy-tamoxifen (HTF) and endoxifen (EDF). Recently, EDF
was shown to be about 100 times more potent than TAM. The aim of this study
was to develop a sensitive and robust method for measurement of TAM and
metabolites in the context of a pharmacogenetic study. Methods: TAM, DMT,
HTF and EDF were measured in the range from 0.75 to 500.0 ng/mL. The analytes
were extracted from 2 mL of plasma by basic liquid-liquid extraction with MTBE,
followed by re-extraction into 100 mL of acidic aqueous solution. Verapamil was
used as internal standard. Fifty microliters of the extract were injected on a HPLC-
PDA with chromatographic monitoring at 280 nm. Separation was carried out on a
Hypersil Gold column (5 mm, 150 x 4.6mm). The mobile phase was thiethylam-
monium phosphate buffer 5 mM and acetonitrile (57: 43, v/v) at a flow rate of 1.0
to 1.3 mL/min. Precision and accuracy were assessed in 5 days at concentrations
from 1.9 to 400.0 ng/mL. Stability of analytes after three freeze-thaw cycles were
also evaluated at same concentrations from precision assay. CYP2D6 genotype
was determined using a Luminex assay. The method was applied to 67 trough
samples from patients undergoing TAM therapy. Results: Retention times of
analytes were: 3.3 min (IS), 4.8 min (EDF), 5.2 min (HTF), 12.1 min (DMF)
and 13.6 min (TAM), with total run time of 16 min. The assay was found to be
linear in the concentration range 0.75 – 500.0 ng/mL, with calibration curves pre-
senting r higher than 0.995. Intra-assay and inter-assay RSD values were in the
range of 3.22 to 10.53% and accuracy was in the range of 93 to 104%. All
analytes were stable after 3 freeze-thaw cycles. Average concentrations of TAM,
HTF, DMT and EDF in poor metabolizers were 74.76, 0.75, 287.2 and 3.2 ng/mL.
Intermediate metabolizers had average concentrations of 58.3, 0.84, 158 and 6.3
ng/mL and extensive metabolizers had average values of 56.5, 1.07, 138.7.8 and
6.6 ng/mL. Conclusion: The method presented adequate analytical performance,
with sensitivity to measure TAM under standard TAM dosage. DMT and EDF
concentrations were significantly different between poor and extensive metaboli-
zers.
Keywords: HPLC-PDA, OH-tamoxifen, breast cancer, desmethyltamoxifen, en-
doxifen, tamoxifen

P271 TurboFlow technology for the therapeutic drug
monitoring of tyrosine kinase receptor inhibiting drugs
Miles S1, Couchman L1, Spicer J2, Flanagan RJ3
1Toxicology Unit, Department of Clinical Biochemistry, King’s College Hospital,
London, London, UK; 2Division of Cancer Studies, King’s College London,
London, UK; 3King’s College Hospital, London, UK

Aims: Following the success of imatinib in the treatment of chronic myelogenous
leukaemia, a number of novel tyrosine kinase inhibitors (TKIs) have been devel-
oped and licensed in the past decade for the treatment of other pathologies, such as
gastrointestinal stromal tumours and hepatocellular carcinomas. Inter- and intra-
individual variability in the pharmacokinetics of these drugs suggests that ther-
apeutic drug monitoring (TDM) may be valuable in guiding clinical decisions
regarding dosing regimens1 and in monitoring toxicity. Despite this, of the cur-
rently FDA-approved TKIs, TDM guidelines only exist for imatinib, where mini-
mum pre-dose plasma concentrations > 1mg/L have been advised.2 To further



Abstracts Ther Drug Monit · Volume 33, Number 4, August 2011

q 2011 Lippincott Williams & Wilkins552

investigate the role of TDM in optimising TKI therapy, a simple, rapid and robust
HPLC-MS/MS method with on-line, automated sample preparation (TurboFlow
technology, ThermoFisher Scientific) was developed for the simultaneous analysis
of a range of TKIs and metabolites (imatinib, N-desmethylimatinib, dasatinib,
nilotinib, gefitinib, erlotinib, lapatinib, sorafenib and sunitinib) in human plas-
ma/serum. Methods: An Aria TranscendTM TLX-II system coupled with a TSQ
VantageTM triple-stage quadrupole MS (both ThermoFisher Scientific, San Jose)
was used. Centrifuged samples, calibration standards, and internal quality controls
(each 50mL) were mixed with internal standard solution (450mL, aqueous imati-
nib-D8, gefitinib-D8, sunitinib-D10 and nilotinib-13C2

15N2) and 100 mL injected
directly onto a 50 x 0.5mm Cyclone TurboFlow column. Analytes were focussed
onto a 50 x 2.1mm i.d. (3mm aps) Hypersil GOLD C18 analytical column (Ther-
moFisher Scientific), and eluted with a methanol: water gradient (total flow-rate
1.2 mL/min). Analytes were monitored in SRM mode (two transitions per analyte,
positive mode APCI). Total analysis time was 4.25 min without multiplexing.
Results: Calibration (by peak area ratio to internal standard) was linear
(r2 > 0.99) for all analytes. Inter- and intra-assay precision (% RSD) was < 10%
and accuracy (nominal IQC values) 91 – 107% for all analytes. No matrix effects
were observed. Limits of detection were < 5mg/L for all analytes. Conclusion:
This fully validated method is suitable for routine, high-throughput TDM purposes
in patients undergoing chronic therapy with a range of TKIs. It has been success-
fully utilised in the analysis of clinical samples.
Keywords: LC-MS/MS, therapeutic drug monitoring, TurboFlow, tyrosine kinase
inhibitors

P272 Disposition of busulfan in pediatric population at different
maturational stages after oral and intravenous administration
Broglia M1, Giorgiani G2, Bartoli AN1, Marktel S3, Bertaina A4, Montagna M1,
Tinelli C5, Zecca M2, Locatelli F4, Regazzi M6

1Laboratory of Clinical Pharmacokinetics IRCCS Foundation Policlinico San
Matteo, Pavia, Italy; 2Pediatric Onco-Hematolgy-Foundation IRCCS Policlinico
San Matteo, Pavia, Italy; 3Pediatric Hematology and Bone Marrow Trasplantation
Unit, San Raffaele Scientific Institute, Milan, Italy; 4Department of Pediatric
Hematology and Oncology IRCCS Bambino Ges� Hospital, Rome, Italy; 5Clinical
Epidemiology and Biometric Unit, Foundation IRCCS Policlinico San Matteo,
Pavia, Italy; 6Laboratory of Clinical Pharmacokinetics, IRCCS Foundation
Policlinico S. Matteo, Pavia, Italy

Aims: Busulfan (Bu) is frequently used in preparative myeloablative conditioning
regimens for pediatric patients undergoing Bone Marrow Transplantation and
Hematopoietic Stem Cell Transplantation for both malignant and non malignant
conditions. Aim of the study was, to assess in a paediatric population, at different
maturational stages, the pharmacokinetic (PK) variability of Bu after oral (OS)
and intravenous administration (IV). A secondary objective was to evaluate the
relationship between Bu exposition (AUC) and Regimen Related Toxicity (RRT).
Methods: A retrospective, PK analysis was performed in 171 pediatric patients
(PT). Gr1: 89 PT, 0.7 – 17.4 years old (y)(Gr1A: 35PT, < 5y, median 2.6y; Gr1B:
42PT, 5 – 12y, median 8y; Gr1C: 12PT > 12y, median 14.1y), received 2-hour IV-
Bu every 6 h for 16 doses (0,8 – 1.4mg/kg) based on weight.Gr2: 82 PT, 0.6 – 22.2
y (Gr2A: 24 PT< 5y, median 2.8y; Gr2B: 35 PT 5 – 12y, median 7.6y; Gr2C: 23
PT > 12y, median 14.8y) were treated with OS Bu at 1mg/kg/6 h for 16 doses. For
the PK assay, plasma samples were collected at time 0, 2(C2), 3, 4, 6 hours (h)
after the start of infusion and at 0, 1, 2, 4, 6 h after OS administration. Samples
were analysed by HPLC-UV. Results: 26 PT from Gr1 (29%) had AUC > target
(5400ng*h/mL) and, 24 (27%) had an AUC < target (3600ng*h/mL)(median dose
1.1mg/kg). 23 PT from Gr2 (28%) had AUC > upper target and 20 PT (24%) had
an AUC < target.Veno occlusive disease (VOD) occurred in 16 PT (9Gr1 – 7Gr2)
(9.4%). There was a statistically significant difference in median AUC of PT
affected by VOD (5834 ng*h/ml) vs. median AUC (4543 ng*h/ml) in the absence
of VOD (p = 0.04). 5 PT in Gr1A exhibited VOD (AUC 4707 ng*h/mL) and 4 PT
in Gr1B((AUC: 4188 ng*h/mL); 1 PT in Gr2A (AUC: 5462 ng*h/mL), 1 PT in
Gr2 B(AUC: 5211 ng*h/mL),and 5 PT in Gr2C(AUC: 4589 ng*h/mL). Only in
Gr2 did we observe a relationship between C2 and VOD/RRT (p = 0.0085/0.005).
The average absolute bioavailability (F) of Bu OS formulation was 74%. The OS
clearance (CL/F) decreased from 0.26 L/h/kg in Gr2A to 0,19 L/h/kg in Gr2C.PK
data showed a wide inter-patient variation in the Bu-AUC, greater in PT < 5 years
both after OS (CV= 60%) and IV (CV= 47%) Bu administration. Conclusion:
Age and Bu F contribute to large PK variability after drug administration at
different maturational stages. High Bu exposure has been shown to contribute to
VOD and IV administration does not preclude the need for TDM in children.
Keywords: bone marrow transplantation, busulfan, hematopoietic stem cell trans-
plantation, pharmacokinetics, regimen related toxicity, veno-occlusive disease

P273 Simultaneous measurement of uracil, 5,6-dihydrouracil
and their analogues 5-fluorouracil, 5-fluoro–5,6-dihydrouracil using
LC-MS/MS
Buechel B1, Rhyn P1, Schuerch S2, Amstutz U1, Joerger M3, Largiad�r CR1

1Institute of Clinical Chemistry, Bern, Switzerland; 2Department of Chemistry and
Biochemistry, University of Bern, Bern, Switzerland; 3Department of Oncology
and Hematology, Cantonal Hospital St. Gallen, St. Gallen, Switzerland

Aims: The fluoropyrimidines 5-fluorouracil (5FU) and its oral prodrug capecita-
bine are among the most frequently used anticancer drugs for the treatment of
solid tumors. The ratio of the endogenous metabolites 5,6-dihydrouracil (UH2)
and uracil (U) has been proposed as a predictive marker for therapy response in 5-
FU-based chemotherapy, whereas the measurement of its fluorinated analogues 5-
FU and 5-fluoro– 5,6-dihydrouracil (5-FUH2) in human plasma may be used for
therapeutic drug monitoring. Methods: This study reports a new LC-MS/MS-
based assay for simultaneously quantifying the endogenous nucleobase metabo-
lites U and UH2, as well as 5-FU and 5-FUH2. Plasma samples were prepared
using liquid-liquid extraction and quantitative analysis was carried out on an AB
SCIEX 4000 QTRAP� LC-MS/MS system using external calibration. Results:
The quantitative measurement range was 0.01 – 10mM for U and UH2, and
0.5 – 125 mM for 5-FU and 5-FUH2 respectively, covering the expected physiolo-
gical ranges in human plasma. Validation acceptance criteria (< 15% relative error
and coefficient of variation) were met for accuracy and precision between days
and between individual runs, in recoveries of analytes and stability measures.
Conclusion: First measurements of these metabolites in cancer patients receiving
5-FU-based chemotherapy and in healthy controls are reported and discussed in
the context of an individualisation of 5-FU dosing.
Keywords: 5-fluorouracil, LC-MS/MS assay, pyrimidine metabolism, validation

P274 High-performance liquid chromatography method for the
determination of erlotinib in human plasma
Yokokawa A1, Sekishita Y1, Hirano-Shibasaki H1, Furuta T1
1Department of Medicinal Chemistry and Clinical Pharmacy, Tokyo University of
Pharmacy and Life Sciences, Tokyo, Japan

Aims: The epidermal growth factor receptor (EGFR), a type I receptor tyrosine
kinase, is involved in the regulation of cell differentiation and proliferation, and
highly expressed in many types of human cancer. Erlotinib, a quinazolinylamine
analogue, is an orally active, potent, and selective inhibitor of the EGFR tyrosine
kinase. Plasma concentration and systemic availability of erlotinib after the oral
administration have demonstrated substantial inter-patient variability. The varia-
tions could be caused by genetic polymorphism of the enzyme CYP3A and
environmental factors such as drug-drug interactions. Therefore, it is required to
routinely measure the plasma concentrations of erlotinib in the clinical practice.
The present study aimed to develop and validate a simple and reliable method of
determining plasma concentrations of erlotinib using reverse phase high-perfor-
mance liquid chromatography with ultraviolet detection (HPLC–UV) for the rou-
tine clinical assays. Methods: Erlotinib was extracted from plasma samples (0.5
mL) using n-hexane: ethyl acetate (30: 70, v/v) after adding midazolam as internal
standard. HPLC separation was carried out on Waters XTerra MS C18
(4.6 x 150mm, 5 mm) analytical column. The compounds were eluted using a
mobile phase of acetonitrile– 5 mM ammonium acetate (40: 60, v/v) at a flow-
rate of 0.8 mL/min. The detector wavelength was set at 333 nm for erlotinib and at
217 nm for midazolam. Results: The HPLC analysis demonstrated sharp and
symmetrical peaks with retention times of 9.9 min for erlotinib and 11.0 min for
midazolam. The limit of quantification of the present HPLC–UV method was
found to be 10.44 ng/0.5 mL for erlotinib. The stability of erlotinib was greater
than 88% for 28 days in non-extracted samples at – 20 C, and was 100% for 24
hours in extracted plasma samples at room temperature. Calibration curves were
linear from 5.57 to 41.76 ng (r = 0.9997), from 41.76 to 348.0 ng (r = 0.9999), and
from 348.0 to 1740 ng (r = 0.9999). The intra- and inter-day assay reproducibilities
in the amounts of erlotinib were in good agreement with the actual amounts added.
The relative errors (R.E.) were – 2.6 to 5.7%. The inter-assay relative standard
deviation (R.S.D.) was less than 2.9%. Conclusion: The present method provides
a simple and reliable method for the determination of erlotinib in plasma. The
method can be applied to pharmacokinetic and metabolic studies in humans.
Keywords: HPLC-UV, erlotinib, plasma concentration
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P275 Development of a method to measure plasma sorafenib
concentration by liquid chromatography tandem mass spectrometry
Vidali M1, Bagnati M1, Albertario M1, Atzeni N1, Scarano D1, Castellina V1,
Viano I2, Colangelo D2, Bellomo G1

1Maggiore della Carit� Hospital, Novara, Italy; 2University of Eastern Piedmont
“Amedeo Avogadro”, Novara, Italy

Aims: The multikinase inhibitor Sorafenib is therapeutically used in various ma-
lignancies, including renal cell and hepatocellular carcinoma. The need of sorafe-
nib to be orally administered for prolonged periods, the wide interindividual
variability, the influence of host and environmental factors, severe toxicity, parti-
cularly in patients with renal and hepatic diseases, and costs require a therapeutic
monitoring of the drug, useful in tailoring personalized protocols to ensure an
optimal exposure to sorafenib. Methods: 50ml of plasma and 100ml of water:
acetonitrile (60: 40) containing 500ng/ml of the internal standard ([2H3, 15N]
sorafenib tosylate) were deproteinized with 700ml of acetonitrile. The LC/MS/
MS system consisted of an Agilent 6410 triple-quadrupole mass spectrometer
equipped with ESI interface and an HPLC Agilent 1290 Infinity. Analytes were
separated on a Zorbax Eclipse XDB-C18 column 2.1mm x 50mm, 1.8mm, using
gradient elution of ammonium formate 5mM, formic acid 0.01% in water (A) and
formic acid 0.01% in acetonitrile (B) (gradient: 50% B 2min, 50 up to 90% B in
1min, 90% B 1min, 80 down to 50% B in 0.1min, post-time 2min; temperature
50 �C, flow 0.35ml/min, injection volume 0.5ml). Monitored MRM transitions
(ESI+, deltaEMV 400V, fragmentor 130, CE 34) were respectively 465.1> 252.1
(sorafenib) and 469.1> 256 (IS). Results: Recovery and repeatability at 50, 500
and 5000 ng/ml were respectively 99.9%, 95.3%, 93.7% and 5.8%, 1.1% and
1.8%. Calibration (24 indipendent samples, 8 levels and 3 replicates) was linear
within the range 50 – 10000ng/ml (weighted regression 1/x; R2 = 0,9998). At LOQ
(50 ng/ml, n = 10) RSD was < 6%. No interference peak was observed in blank
samples. Conclusion: The sensitive and fast LC/MS/MS method developed pro-
vides a useful tool for pharmacokinetic investigations as well as for therapeutic
drug monitoring of sorafenib.
Keywords: LC-MS/MS, sorafenib, TDM

P276 Simultaneous determination of naringin and naringenin in
human plasma after oral a Chinese compound formulation by
UPLC-MS/MS
Xiong X1, Jiang J2, Duan J1, Xie Y2, Wang J3, Zhai S4
1Pharmacy Department, Peking University Third Hospital, Beijing, China;
2Institute of Basic Research in Clinical Medicine, China Academy of Chinese
Medical Sciences, Beijing, China; 3Xiyuan Hospital, China Academy of Chinese
Medical Sciences, Beijing, China; 4Pharmacy Department, Cl�nica Universidad de
Navarra, Pamplona, Spain

Aims: Qianggu capsule is a Chinese compound formulation mainly composed of
Rhizoma Drynariae. It is a kidney-tonifying and bone-strengthening formulation
used for the treatment of osteoporosis. Naringin is known as the main active
constituent of Rhizoma Drynariae. Like most flavonoids, naringin has several
pharmacological properties such as antimicrobial, antimutagenic, anticancer,
anti-inflammatory and antioxidant effects. Naringenin, the aglycone of naringin,
has also been demonstrated to anti-ulcer and antioxidant. Naringin and naringenin
has been previously quantified utilizing a variety of methods including HPLC-UV
and LC-MS/MS in rabbit plasma, rat plasma, human plasma, and human urine.
However, it is not sensitive enough to assay the plasma concentration in human
plasma due to the low oral dosage of qianggu capsule. Therefore, a sensitive,
specific method has been developed for simultaneous determination of naringin
and maringenin glucuronide in human plasma by UPLC-MS/MS. Methods: He-
speridin was used as internal standard (IS), plasma samples were extracted with
ethyl acetate and the analytes were chromatographically separated on an Agilent
XDB-C18 column using acetonitrile– 0.1% formic acid (gradient elution) as mo-
bile phase. Free naringenin was obtained from the naringenin glucuronide in
plasma by beta- glucuronidase hydrolysis. Detection was performed by electro-
spray ionization mass spectrometry in negative ion mode with multiple reaction
monitoring. Results: The lower limit of quantification was 0.5 ng/mL for naringin
and naringenin and the linear calibration curves were from 0.5 to 200 ng/mL. The
intra- and inter-run precisions were within 8.6% and 7.7% for naringin and
13.1% and 10.3% for naringenin. The accuracy was from 91.3% to 98.2% for
naringin and from 90.2% to 97.6% for naringenin. Conclusion: The validated
method was successfully applied to study the population pharmacokinetics in
osteoporosis patients after oral administration of a Chinese compound formulation,
qianggu capsule.
Keywords: naringin, naringenin, UPLC-MS/MS, qiangu capsule

P277 Precise measurement of thiopurines by LC-MS/MS:
usage of isotope-labelled internal standards and normalization to
packed erythrocyte volume
Vethe NT1, Quiogue AM1, Hotvedt SA1, Gjerdalen LC1, Bergan S2
1Department of Medical Biochemistry, Oslo University Hospital, Rikshospitalet,
Oslo, Norway; 2Department of Pharmacology, Oslo University Hospital,
Rikshospitalet, Oslo, Norway

Aims: Azathioprine and mercaptopurine are metabolized to 6-thioguanine (6-TG)
and 6-methylmercaptopurine (6-MMP) nucleotides. The objective of this study
was to establish an LC-MS/MS method for the measurement of 6-TG and 6-
MMP in clinical samples using isotope-labelled internal standards (IS). The pos-
sibility of normalizing the drug metabolite levels to packed erythrocyte volume
instead of the commonly used erythrocyte number was examined. Methods: A
previously reported method was modified (1). Heparin-blood was washed once
with Hanks’ balanced salt solution and centrifuged. The supernatant and buffy
coat was removed and the packed erythrocytes were mixed with an equal volume
Hanks’ solution. Erythrocytes were counted by flow cytometry. Dithiothreitol and
IS (13C2,

15N– 6-TG and D3– 6-MMP) were added to the prepared erythrocytes.
Concentrated perchloric acid was used to precipitate proteins, and the supernatant
was heated at 100 ºC for 60 minutes to hydrolyze the nucleotides into purine
bases. Quantitative determination of 6-TG and 6-MMP was performed with re-
versed-phase LC (2.1 x 50mm C18 column) coupled to MS/MS in positive ion
mode. A chromatographic gradient with 6 minutes run-time was used. Results:
Analyte selectivity was verified in samples from six individuals not using thio-
purine drugs. IS selectivity was verified in samples from six individuals not using
thiopurines and in samples from six individuals using such drugs. The validated
analytical ranges were 0.50 – 20.0 mmol/L and 5.00 – 200 mmol/L for 6-TG and 6-
MMP, respectively. Within-series (n = 10) and between-series (n = 6) mean accura-
cies were in the range 97% to 110% and coefficients of variation (CVs) were <
10% for 6-TG and 6-MMP. Similar accuracy and precision were obtained with
analysis of spiked matrices from six individuals not using thiopurine drugs.
Washed erythrocytes were counted in 202 prepared clinical samples. The erythro-
cyte numbers were normally distributed with CV 9.3%. Analyte concentrations
were calculated as both mmol/L packed erythrocytes and pmol/(8 x 108 erythro-
cytes). Linear regression analyses between the two units demonstrated good cor-
relations with R2= 0.9754 for 6-TG and R2= 0.9751 for 6-MMP. Conclusion: The
described method is suitable for selective and precise measurements of 6-TG and
6-MMP in clinical samples. Normalization of the thiopurine metabolites to the
packed erythrocyte volume simplifies the procedure and is in agreement with
normalization to the erythrocyte number.
Keywords: 6-methylmercaptopurine, 6-thioguanine, LC-MS/MS, immunosup-
pressants, thiopurines

P278 Validation of a LC-MS/MS method for simultaneous
determination of simvastatin and hydroxy-simvastatin using Quattro
Ier mass spectrometer
Pierrilias P1, Sampol-Manos E1, Giocanti M1, Lacarelle B1

1Department of Pharmacokinetic and Toxicology, Marseille, France

Aims: Simvastatine, inhibitor of the HMGCoA r�ductase, is widely used in the
treatment of hypercholesterolemia. The parent drug is a pharmacologically inac-
tive lactone (prodrug form) which is absorbed from the stomach, and converted
into several active metabolites. The most important is the simvastatin hydroxyl-
acid. Several LS-MS/MS methods for quantification simvastatin and its metabo-
lites have been described. However, in our knowledge, the mass spectrometer
Quattro Premier � marketed by Waters, was not described. The purpose of our
work was to validate a new method for simultaneous determination of simvastatin
and hydroxyl-simvastatin plasma concentrations on a LC-MS/MS Quattro pre-
mier� considering the recommendations of EMEA (2011) for validation. Meth-
ods: Chromatographic separation was performed on a X-Bridge C18 column
(2.1*50mm 3.5mm) using gradient elution with a mobile phase containing acet-
onitrile and ammonium acetate buffer 0,1M adjusted to pH 4,5 with formic acid.
Samples preparation was based on a solid phase extraction (SPE). Lovastatine was
used as internal standard. ESI in positive mode was used for the ionization of all
compounds. Samples were injected into the LC-MS/MS system (Waters Quattro
Premier XE) to determine simvastatin and hydroxyl-simvasatin concentrations.
We evaluated interferences with drugs commonly co-administered, matrix effect,
influence of sampling tube, carry-over, dilution effect and stability after freeze and
thaw. Results: The limit of quantification was 0.5 ng/ml for simavastatin and
hydroxyl-simvastatin with a precision and an accuracy within € 20%. This method
showed an excellent linearity for all calibration curves (r2 > 0.998). The devel-
oped method was precise and accurate in accordance with a relative standard
deviation and a percentage of deviation respectively lowers than 15% for all
quality controls. There was no influence of the different parameters evaluated.
Simvastatine and its m�tabolite were stable after 3 cycles of freeze and thaw.
Conclusion: According to the future guidelines of validation, a rapid, simple,
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sensitive and specific method by LC-MS/MS using the Quattro premier� (Waters)
was validated for the simultaneous plasma determination of the simvastatine and
its notable and active metabolite. This method was successfully applied for phar-
macokinetic study of simvastatin in reanimation patients after its gastric tube
administration.
Keywords: tandem mass spectrometry, simvastatin, hydroxy-simvastatin, valida-
tion

P279 Comparison of three methods for peripheral blood
mononuclear cells separation
Saumet A1, Musuamba Tshinanu F1, Capron A1, Nguyen Thi MT1, Wallemacq P1

1Universit� Catholique de Louvain, Louvain centre for Toxicology and Applied
Pharmacology, Brussels

Aims: There is an increased interest for quantifying drugs in human peripheral
blood mononuclear cells (PBMCs) (e.g. immunosuppressants, antiretrovirals, anti-
fungals). It is therefore important to isolate on an efficient and reproducible
manner PBMCs from collected patient’s blood samples. The aim of the present
study is to compare 3 extraction methods for PBMCs isolation under heparin: the
standard Ficoll-Paque (FP) gradient centrifugation, and two commercial sampling
devices: BD Vacutainer� cell tube (CPT) (Becton Dickinson) and Leucosep� tube
(LT) technique (Greiner Bio-One). The comparison involved criteria such as
practicability, recovery and reproducibility. Methods: Blood samples were ob-
tained from 4 different healthy volunteers. In order to assess intra- and inter-
method reproducibility, three 6-mL blood samples were collected per volunteer
and per method. Each sample was treated according to the manufacturer’s instruc-
tions for the commercial tubes, or the literature for the standard method. Briefly,
samples were centrifuged at 20 �C during 10 – 20 min at 950 – 1500 g. Numera-
tions of PBMCs were obtained on a Sysmex XE 2100 (n: 3). Results regarding the
performances of each method were first expressed as mean, 95% confidence
intervals (CI) and coefficients of variation (CV) of the recovery i.e. percentage
ratio of PBMCs counts vs. total white cells counts per volunteer. Two paired one-
way analysis of variance tests were performed first to compare the different
separation methods and secondly to assess the influence of the Sysmex counting
method as source of variability. Results: Mean [CI, CV] recoveries were 65%
[CI: 63 – 67%, CV: 4.5%], 82% [CI: 79 – 84%, CV: 4.1%] and 53% [CI: 49 –
57%, CV: 12%] for FP, LT and CPT, respectively. The hypothesis test regarding
the difference between the 3 methods was statistically significant after correction
for unequal within group variances (p-value < 0.00001). Even though FP was
statistically superior to CPT it should be considered that involving more manual
steps it could lead to robustness issues. Sysmex counting was not found to sig-
nificantly increase the variability on count results: between counts mean [CI] was
0.00001 [– 0.041, 0.041] with a p-value< 0.0001 for the related paired ANOVA
test. Conclusion: Of the three compared separation methods, LT was found to be
the most efficient, whereas the use of FP could lead to higher time burning and
robustness issues.
Keywords: peripheral blood mononuclear cells, TDM, intracellular drug concen-
trations

P280 A rapid HPLC method for determination of indoxyl sulfate
in rat plasma
Al Za’abi MA1, ElHashmi B1

1Department of Pharmacology, Sultan Qaboos University, Muscat, Oman

Aims: Indoxyl sulfate (IS), a uremic toxin, plays an important role in a number of
pathological conditions. It is synthesized in the liver from indole, which is pro-
duced from tryptophan by intestinal flora. More than 96% of IS is bound to
albumin, thus excretion through the kidneys occurs mainly via tubular secretion
by an organic anion transport system. Several studies have demonstrated an asso-
ciation between serum concentration of IS and diseases progression. IS is asso-
ciated with increased aortic calcification and vascular stiffness. Increased concen-
trations have also been associated with diabetic nephropathy, skeletal resistance to
parathyroid hormones and cardiovascular events. Despite the extensive literature
on the role of IS in the pathology of renal diseases and other conditions, only a
few published methods are available for quantification of IS in biological fluids.
Most of these require extensive preparation and long analysis time. In this study, a
rapid HPLC-fluorescence method based on a simple protein precipitation approach
is described. Methods: Two hundred and fifty mL aliquots of rat plasma were
pipetted into polypropylene tubes, 900 mL of the precipitation solution containing
internal standard (methylparben) was added and the tubes were vortex-mixed for
30 s. Then the tubes were centrifuged for 5 min at 10000 rpm and the supernatant
was transferred to 2 mL autosampler vials. Five mL aliquost were injected into the
chromatographic system (2695 pump, Waters, USA). The separation was per-
formed on a OSD– 2 C18 Spherisorb column (250mm x 4.6mm, 5mm, Supelco,
Bellefonte, USA) protected with Pursuit XRs metaguard (C18, 4.6mm, 5mm,
Varian, USA) at room temperature. The mobile phase consisted of sodium acetate

buffer (pH 4.5) and acetonitrile (10: 90, v/v) was delivered at a flow rate of 1.0
mL min– 1. Detection of the analytes was done using a multi fluorescence detector
(2475 module, Waters, USA), and the excitation and emission wavelength was set
at 280 and 375, respectively. Results: The method was validated and found to be
linear in the range of 2.5 to 50 mM. The limit of quantification was 1.0mM. The
variations in intra- and inter-day precision were less than 10.6% and the accuracy
values were between 85.6% and 91.8%. The extraction recoveries were more than
83%. Conclusion: A sensitive and reproducible HPLC- fluorescence method was
developed and validated for the quantitative determination of IS in rat plasma.
Keywords: HPLC, indoxyl sulfate, plasma

P281 Capsaicin induces CYP3A2 via pregnane X receptor
pathway
Higashitani A1, Takano M1, Urashima Y1, Kato R1, Ijiri Y1, Tanaka K1

1Clinical Phamacy and Clinical Pharmacokinetics, Osaka University of
Pharmaceutical Sciences, Takatsuki, Japan

Aims: Capsaicin (Cap) is a component of hot pepper and has anti-inflammatory
effects by inhibition the release of pro-inflammatory mediators from lipopolysac-
charide (LPS)-stimulated macrophages. Our studies identified the fluctuation of
digoxin pharmacokinetics in LPS-treated rats that might be correlated with the
decreased expression and activity of cytochrome P450 (CYP). Pregnane X recep-
tor (PXR) is a ligand-activated nuclear receptor that acts as heterodimers with
retinoid X receptor a and up-regulates the transcription of its target gene, such as
CYP3A4 by interaction with a specific promoter-binding motif). Therefore, we
hypothesized that Cap increases the activity of CYP3A2 by activation of PXR
pathway in LPS-induced inflammation. Methods: Male Wistar/ST rats were di-
vided into a control group (only physiological saline); an LPS group (one intra-
peritoneal injection of LPS (5mg/kg)); a Cap group (one subcutaneously injection
of Cap (4mg/kg)); and an LPS+Cap group (LPS adm. 5 min prior to Cap adm.).
Experiments were performed on days 1 – 7 after LPS and/or Cap adm. We mea-
sured CYP3A2 protein expression by using Western blot analysis and CYP3A2
mRNA expression by using real-time RT-PCR. PXR activity was measured by the
electrophoretic mobility shift assay (EMSA). Results: CYP3A2 in the liver sig-
nificantly was decreased in the LPS group compared to the control group on day
1 – 5. In the LPS+Cap group, it was decreased on day 1 – 3 compared to the control
group and increased compared to the LPS group on day 1, 3 and 7. In the Cap
group, CYP3A2 mRNA level in the liver significantly was increased on day1 – 3
compared to the control group. In the LPS group it was decreased on day1 – 3. In
the LPS+Cap group it was decreased compared to the control group on day1, but
increased compared to the LPS group on day 3 – 7. In the Cap group and LPS+Cap
group, PXR activity was increased on day3 – 7 compared to the control group. In
the LPS group it was worked in the same manner on day3 – 5 compared to the
control group. In the Cap group and LPS+Cap, it was decreased compared to the
LPS group on day 3 – 5 and day5, respectively. Conclusion: Cap might induce the
production of CYP3A2 protein expression by increasing CYP3A2 mRNA via
interaction with PXR nuclear receptor.
Keywords: CYP3A2, capsaicin, induction, lipopolysaccharide, pregnane X recep-
tor

P282 Intra- and inter-individual variabilities in endogenous
cortisol 6b-hydroxylation clearance as an index for CYP3A
phenotyping in humans
Hirano-Shibasaki H1, Suzuki A1, Yokokawa A1, Furuta T1
1Department of Medicinal Chemistry and Clinical Pharmacy, Tokyo University of
Pharmacy and Life Sciences, Tokyo, Japan

Aims: Cytochrome P450 3A (CYP3A) is the most abundant CYP enzyme and is
involved in the metabolism of approximately 50% of all drugs currently used in
humans. A marked inter-individual variability of the catalytic function to metabo-
lize CYP3A substrates has been demonstrated. However, the genetic polymorph-
ism of CYP3A cannot explain the variability in CYP3A-mediated metabolism.
Therefore, the prospective use of CYP3A phenotyping or evaluating in vivo
CYP3A activity has been suggested as an attractive approach to prediction of
optimal dosage range to improve the therapeutic outcome and to minimize adverse
effects. The objective of the present study was to evaluate the inter- and intra-
individual variabilities of in vivo CYP3A activity in Japanese, using endogenous
cortisol 6b-hydroxylation clearance (CLm(6b)), a novel biomarker for CYP3A-
phenotyping. Methods: The 6b-hydroxylation clearance (CLm(6b)) was calcu-
lated as the amount of 6b-hydroxycortisol excreted in urine over a 2-hour period
divided by the corresponding 2-hour AUC of cortisol in plasma. Plasma concen-
trations of endogenous cortisol and urinary excreted amounts of 6b-hydroxycorti-
sol were analyzed by GC/MS and HPLC. Results: The 6b-hydroxylation clear-
ances (CLm(6b)) in 49 healthy volunteers aged 22 – 58 years were 2.40 € 0.79 mL/
min with an approximately 4-fold inter-individual variability of CYP3A activity.
Furthermore, the 6b-hydroxylation clearances (CLm(6b)) in 14 healthy volunteers
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were measured once at 10: 00 – 12: 00 in the morning at least every 2 or 3 days
over a period of 36 – 53 days, indicating 1.52 ~ 3.41-fold day-to-day intra-indivi-
dual variability of the CYP3A activity. The mean values for CLm(6b) in each
subject for 36 – 53 days were 2.54 € 0.76 mL/min (n = 14). We also evaluated the
6b-hydroxylation clearances every 2 hours from 8: 00 to 20: 00 in 26 healthy
subjects. Within-day intra-individual variability of the clearance was 1.08 ~ 2.45-
fold (2.46 € 0.19 mL/min, n = 26) and no characteristic diurnal rhythms were ob-
served in the in vivo activity of CYP3A. Conclusion: The present study provides
important information on the inter- and intra-individual (within-day and day-to-
day) variabilities in the in vivo CYP3A activity. The method does not require any
administration of a probe drug and therefore can be safely used for predicting
individual drug metabolism and dispositions in various patients or identifying
individuals with important variants affecting CYP3A activity in humans.
Keywords: 6b-hydroxylation clearance, CYP3A phenotyping, cortisol, inter-indi-
vidual, intra-individual variability

P283 The pharmacokinetics of 2 doses (50 mcg and 100 mcg)
levothyroxine treatment in athyreotic patients
Tewthanom K1, Jongjaroenprasert W2

1Faculty of Pharmacy, Silpakorn University, Meaung, Nakhonpathom, Thailand;
2Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Phayathi,
Bangkok, Thailand

Aims: Hypothyroid has still be a problem in Thailand. Lack of pharmacokinetics
information of levothyroxine in athyreotic patients for modify dosing. Therefore,
the aim of this study was to investigate the pharmacokinetic parameters of 2 doses
of levothyroxine (50 mcg and 100 mcg) in such group of patients. Methods: The
24 athyreotic patients were recruited and randomly assigned to receive 50 mcg or
100 mcg of levothyroxine. The pharmacokinetic parameters (Cmax, Tmax,
AUC0 – 8, ke, T1/2 and Vd) of FT4 and TSH were calculated by non-compartment
model. The parameters of 2 doses were compared. Results: From the results found
that, by monitoring FT4, there were no statistically significant difference (p > 0.05)
of almost all pharmacokinetic parameters between 2 doses except Cmax which has
significant greater in 100 mcg of levothyroxine. While all pharmacokinetics para-
meters of TSH were not statistically significant difference. The use of non-com-
partment model seems appropriate for calculation of pharmacokinetic parameters
of FT4 (R2 = 0.81) while it has poor predictive capacity in terms of TSH
(R2 = 0.24). Conclusion: In conclusion, administration of 50 mcg and 100 mcg
of leveothyroxine to athyreotic patients have similar pharmacokinetic in term of
FT4 (non-significant different in Tmax, AUC) and TSH. Further study of these
parameters in more subjects is needed.
Keywords: athyreotic patients, levothyroxine, pharmacokinetics

P284 Variable pharmacokinetics of prednisolone and
prednisone in liver transplant recipients early after transplantation
Saeves I1, Vethe NT1, Line PD2, Fosby B2, Bergan S3
1Department of Medical Biochemistry, Oslo University Hospital, Rikshospitalet,
Oslo, Norway; 2Division for Specialized Medicine and Surgery, Oslo University
Hospital, Rikshospitalet, Oslo, Norway; 3Department of Pharmacology, Oslo
University Hospital, Rikshospitalet, Oslo, Norway

Aims: Interconversion between active and inactive states of glucocorticoids is
catalyzed by the enzymes 11b-hydroxysteroid dehydrogenase 1 and 2. In addition
to specificity achieved by interactions with their corresponding receptor (gluco-
corticoid receptor or mineralocorticoid receptor), 11b-HSD1 and 11b-HSD2 con-
tribute as regulators of tissue specific receptor activation. The aim of this study is
to describe the pharmacokinetics of glucocorticoids in liver transplant recipients,
and characterize the intra- and inter-patient- variability the first weeks after trans-
plantation, specifically with respect to the relationship and ratio between the active
and inactive (prednisolone and prednisone). Methods: This is a descriptive phar-
macokinetic, open, non-randomized, non- intervention study, including 16 adult
liver transplant recipients. Blood samples were collected at four different days
distributed in four periods (I-IV) post transplant, 1 – 30 days after surgery, includ-
ing samples drawn at 13 time points in each twelve hours dose interval. Quanti-
fication of glucocorticoids in plasma for the pharmacokinetic analysis was per-
formed by LC-MS/MS. Results: The results demonstrate large intra- and inter-
individual variability. Comparing the four follow-up periods, the median dose
normalized AUC0-? for prednisolone showed a significant increase of 47%,
46% and 55% from period I to period II, III and IV respectively (p < 0.05), and
51%, 68% and 88% for prednisone (p < 0.01). From period I to period II, III and
IV the median dose normalized Cmax for prednisolone increased with 42%, 24%
and 53% (p < 0.01) respectively, and 67%, 84% and 122% (p < 0.01) for pre-
dnisone. The changes in Ctrough, Tmax and T1/2 of prednisolone between the
four periods were not statistical significant. The median AUC-ratio of predniso-
lone/prednisone was between 8.6 and 10.9 (range 4.9 – 52.7) in period I–IV. One
patient had AUC-ratios in the range 15.2 – 52.7 in the four periods. Conclusion:

The results from this study indicate large variability in prednisolone and predni-
sone pharmacokinetics in the first weeks post liver transplant. This emphasizes the
need for follow up studies to investigate whether there is an association between
the prednisolone to prednisone ratio and the susceptibility to adverse effects from
glucocorticoids. Also further investigations of the contribution of variable 11b-
HSD activities are warranted.
Keywords: 11-beta hydroxysteroid dehydrogenase, glucocorticoids, liver trans-
plantation, pharmacokinetics, prednisolone, prednisone

P285 The effect of gastric pH on mitiglinide absorption in rats
Urashima Y1, Arimoto S1, Kayano E1, Kato R1, Ijiri Y1, Hirotani Y2, Tanaka K1

1Clinical Phamacy and Clinical Pharmacokinetics, Osaka University of
Pharmaceutical Sciences, Takatsuki, Japan; 2Laboratory of Clinical
Pharmaceutics, Osaka-Ohtani University, Tondabayashi, Japan

Aims: It is common knowledge that drugs can be absorbed from stomach. Gastric
absorption result mainly from passive diffusion, therefore it is influenced by
acidity, pKa of drugs and gastric pH. However there are few reports about actual
cases caused by gastric absorption. Mitiglinide (MGN) is an oral rapid-acting
hypoglycemic medication in Japan. MGN is mild acidity drug with pKa 4.43,
and absorbed rapidly which Tmax is 0.25 hr in healthy volunteers. In addition,
it is informed that MGN pharmacokinetics (PK) changed significantly compared
to healthy volunteers, with decreased Cmax and delayed Tmax in oral adminis-
tration after meals, and gastric pH can increase in this case. We investigated the
effect of gastric pH on MGN absorption in rats. Methods: SD rats were divided
into the four groups, control group; MGN 4.2mg/kg, antacid group; MGN 4.2mg/
kg+NaHCO3 40mg/kg, PL (pylorus ligation)-control group; MGN 4.2mg/kg an-
tacid group with pylorus ligation, PL-antacid group; MGN 4.2mg/kg+NaHCO3
40mg/kg with pylorus ligation. Plasma MGN concentration after orally adminis-
tration of MGN and blood glucose level were measured. Results: Cmax was
significantly lower and Tmax delayed in antacid group (3090 mg/mL, 10 min, P
< 0.01) compared to control (6961 mg/mL, 5 min) group, and there was no differ-
ence on AUC between groups. This suggests that absorption of MGN delayed by
gastric pH increase. There was no difference of MGN PK between control group
and PL-control group, and this indicates that MGN was mainly absorbed from
stomach. Therefore, delayed absorption of increase of MGN was induced by the
increase of gastric pH (pH > 5). The pKa of MGN is 4.43, therefore MGN exsist as
non-ionic form in pH > 5.Blood glucose level was significantly higher at 60 min
after administration in antacid group compared to control group. It is thus con-
sidered that delayed absorption of MGN decreased the effect of its hypoglycemic
action. Conclusion: The MGN absorption was delayed depending on gastric pH.
This change of absorption might be caused in all subjects with increase of gastric
pH.
Keywords: absorption, gastric pH, mitiglinide

P286 New sampling strategy to assess iohexol clearance in
renal transplant recipients by Bayesian approach
Benz-de Bretagne I1, Le Guellec C2, Halimi JM3, Barbet C3, Alnajjar A3,
Buechler M3, Andres CR2, Vourch’ P2, Blasco H2

1Laboratory of Biochemestry and Molecular Biology, University Hospital of Tours,
France; 2Laboratory of Biochemistry and Molecular Biology, University Hospital
of Tours, France; 3Department of Nephrology, University Hospital of Tours,
Tours, France

Aims: Glomerular filtration rate (GFR) measurement is a major issue in renal
transplant recipients for clinicians. GFR can be determined by estimating the
plasma clearance of iohexol, a non radiolabeled exogenous compound. A single
bolus injection of iohexol is administered and 4 to 6 blood samples are collected
between 120 and 270 min in the terminal phase of elimination. For practical and
convenient application for patients and caregivers, it is important that a minimal
number of samples are drawn. The aim of this study was to develop and validate
sampling strategies with fewer samples for reliable prediction of GFR in renal
transplant recipients. Methods: Iohexol plasma concentration-time curves of 95
patients were divided into an index (n = 63) and a validation set (n = 32). Indivi-
dual reference values of iohexol clearance (CLiohexol) were calculated from ke
(elimination slope) and V (volume of distribution from intercept) as
CLiohexol= ke.V. Individual values were then introduced in the Broechner-Morten-
sen equation to obtain the GFR [GFR= 0,990778. CLiohexol – 0,001218.
(CLiohexol)

2]. A population pharmacokinetic (PK-POP) model was developed for
the index set and validated according to standard methods in PK-POP. For the
validation set, Bayesian estimates of CLiohexol were obtained from population
parameters (ke and V) and concentrations at 2 or 3 sampling times. Individual
GFR were calculated using the Broechner-Mortensen equation and compared to
individual reference values by analysis of bias (mean error) and precision (rmse).
Results: As expected, a one-compartment model best described our data. Covari-
ate analysis showed that uremia, serum creatinine and age were significantly
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associated with ke and weight with V. Distribution of NPDE (normalized predic-
tion distribution error) analysis validated our PK-POP model. The strategy with
samples drawn at times 120 and 270 min allowed accurate prediction of GFR
(mean bias: – 3.71%, mean imprecision: 7.77%). Conclusion: This Bayesian
approach can help to decrease the number of samples required to calculate GFR
with good accuracy. This strategy improves patient and caregivers comfort. To
further reduce bias associated with the use of the Broechner-Mortensen formula, it
would be interesting to perform the same analysis on the full pharmacokinetics of
iohexol.
Keywords: bayesian estimation, glomerular filtration rate, iohexol, renal trans-
plantation.

P287 Modelling the formation of a lithium reservoir in the skin;
an alternative non-invasive strategy for drug sampling?
Paulley Y1, Delgado-Charro MB1, White KAJ1
1University of Bath, Bath, UK

Aims: The skin presents a large interface for non-invasive sampling and, being
renewed fortnightly, informs on more recent exposures than hair and nails. The
skin is easily sampled by inexpensive methods: tape-stripping, reverse iontophor-
esis (RI) and passively1. Chemicals accumulate into the skin independently of
their route of entry into the body: the first pool of lithium (Li) extracted by RI
in bipolar patients was unrelated to serum levels2. It was suggested that Li was
first extracted from a “skin reservoir” located at the stratum corneum (SC) which
builds up during chronic therapy. However, little is known about the extent and
significance of this accumulation, its dependence on the properties of the chemi-
cal, and on the frequency of exposure. This work aims to model drug accumula-
tion into the SC and to improve interpretation of RI data by discriminating the
subdermal from the skin contributions. Methods: Two mathematical models were
built. The first describes the formation of a Li reservoir in the SC during chronic
therapy via the differentiation and ultimate death of viable epidermal keratinocytes
into SC corneocytes. It was assumed that Li enters the SC at the rate at which
living cells die to form the SC and is then trapped in the reservoir being only lost
by desquamation. This model provides initial conditions for the second model
which describes how iontophoresis draws drug from the reservoir and subdermal
compartments. It was assumed that (a) the extraction area was cleaned to eliminate
sweat contributions to the flux and (b) subdermal Li was extracted by electromi-
gration with potassium, sodium and chloride acting as main competitors for charge
carrying. Results: The amount of Li in the SC increases rapidly upon therapy
initiation and achieves a steady state once the drug clearance by the desquamation
process is established. A significant effect of persistent non-compliance on the SC
reservoir of Li was predicted by the model. The predicted extraction of Li by the
iontophoretic model – assuming complete adherence to the dosage regimen and
that iontophoresis occurred for 3 hours halfway through the 31st day –was suc-
cessfully compared to experimental data2. Conclusion: The models predicted well
Li extraction from the SC and subdermal compartments and used the key para-
meters determining how the SC reservoir is formed and subsequently emptied
during reverse iontophoresis. Further work is required to refine the models and
expand them to other drugs and markers.
Keywords: alternative matrices, lithium, models, non-invasive, skin

P288 Microneedle-mediated therapeutic drug monitoring
(TDM)– an acceptable alternative for children?
Mooney K1, Donnelly R1, McElnay J1
1School of Pharmacy, Queen’s University Belfast, Belfast, Northern Ireland

Aims: Microneedles (MN) offer a minimally-invasive approach to TDM, remov-
ing the need for blood samples, through utilisation of interstitial fluid.This may be
particularly useful in paediatrics and therefore this study investigated the views of
children as possible end-users. This study aimed to assess the views of children
(8 – 14yrs) on the use of MNs as an alternative tool for TDM, especially in
paediatrics, and to explore the acceptability of this approach, in comparison with
blood sampling. To date no research exists on the opinions of children on MNs or
MN-mediated monitoring. Methods: Focus groups were conducted, since the
opportunity for group interaction may generate more ideas and opinions than
one-to-one questioning. Having obtained ethical approval, schools (primary and
post-primary) willing to be involved were identified and children, of both genders,
aged 8 – 14 years old, were recruited to participate in the research.Informed con-
sent of parents/guardians and assent of each child was obtained in advance of the
focus groups. Discussions were preceded by a presentation to introduce the con-
cept, including viewing of MNs in a perspex box. A discussion guide, used with
all groups, enabled consistency of the topics discussed. An adaptable approach
was taken in appreciation of the varied cognitive abilities expected across the age
range of participants. Prior to content analysis, audio recordings of the discussions
were transcribed and accuracy checks performed. Results: A total of 14 focus
groups (6 – 8 children each) were conducted. Dominant themes included the dis-

like of blood sampling, need for a better method and the name ‘microneedle’ as
unattractive. The children were particularly interested in the need for an alterna-
tive approach for babies and thought MNs would be a better option for these.
Concerns were raised about accuracy because of the small size involved. There
seemed to be an overall acceptance of the concept, with most participants positive
about using MN-monitoring. Conclusion: This study is the first to report chil-
dren’s opinions on MNs and explore opinions on MN use for TDM in any sample
population. All groups mentioned a preference for an alternative to blood sam-
pling and MNs seemed more acceptable to the children sampled. While this
research captures the views of only a small group children, it provides an invalu-
able insight into views of important end-users. Further research could recruit
children with chronic diseases who may hold a greater investment in such a
device.

P289 Comparing serum to saliva acetaminophen kinetics
Nemecek R1, Miholic J1, Schmid RW2

1Department of Sugery, Vienna, Austria; 2Department of Laboratory Medicine,
Medical University of Vienna, Vienna, Austria

Aims: To assess stomach function after certain intestinal surgical procedures in
patients, gastric emptying is monitored by following the serum kinetic of aceta-
minophen after application of a test dose of the drug. Because serial blood draw-
ings of blood samples in short time periods generate a high work load for the
medical staff and large stress for patients. Therefore we have studied, if collection
of saliva samples could be a clinical valuable alternative. Methods: In 10 patients
up to 10 serum samples were drawn for up to 3 hours in a relative narrow kinetic
protocol. Concomitantly oral fluid samples were collected using the commercially
available GREINER saliva collection system (Saliva Extraction System, Greiner
Bio-ONE Corp): It is based on a buffered and coloured liquid extraction (carrier)
fluid (‘SES’) which the individual has to keep in the mouth for 2 minutes and
which is then voided into a collection beaker. After collection into a evacuated
tube and centrifugation it can be directly utilized for analysis. Acetaminophen in
both samples matrices was analyzed using the Microgenics immuno assay after
minor modifications to increase the assay sensitivity. The volume of collected
saliva was assessed by photometric determination of the yellow dye in the SES-
fluid using the GREINER Saliva Quantification Kit. Results: Acetaminophen can
be determined in serum with the Microgenics CEDIA assay with good reproduci-
bility and sensitivity down to the high microgram/L range by increasing the
sample volume and scaling down calibration standards. Comparison of serum
acetaminophen with saliva values showed a (unexpected) good agreement: Be-
sides of slight inter-individual fluctuations the saliva/serum ratio was found to be
consistently close to 1. Strong discrepancies were only observed in early kinetic
time points in the first 30 minutes. While this phenomenon cannot be fully
explained yet, it could be due to either ‘contamination’ of the oral cavity by the
swallowed (liquid!) drug or due to altered saliva production rate by pharmacody-
namic action of the drug. Conclusion: With these extended kinetic measurements
it can be demonstrated that saliva can be considered an equivalent alternative
matrix in selected clinical pharmacokinetic studies, but posing much less stress
to patients and medical staff during the collection process.
Keywords: saliva

P290 Influence of separator gel in Sarstedt S-Monovette�
serum tubes on various therapeutic drug monitoring parameters,
hormones, and proteins
Schouwers S1, Brandt I1, Willemse J1, Van Regenmortel N2, Uyttenbroeck W1,
Wauters A1, Neels H1

1ZNA Hospitals, Laboratory for Clinical Chemistry and Toxicology, Antwerpen,
Belgium; 2ZNA Hospitals, Department of Intensive Care Medicine, Antwerpen,
Belgium

Aims: A separator or barrier gel is a common component of serum collection
tubes. Despite their advantages, the use of these tubes is not universally accepted,
especially for therapeutic drug monitoring (TDM). The aim of this study was to
evaluate whether the polyacrylester separator gel in Sarstedt S-Monovette� tubes
influences the concentration of 10 selected parameters (drugs, hormones, and
proteins) in a clinically significant way. Methods: Results from patient samples
collected in plastic Sarstedt S-Monovette� tubes with separator gel were compared
with those from plain serum tubes. Analytes (amikacin, vancomycin, valproic
acid, acetaminophen, cortisol, free thyroxine, thyroid-stimulating hormone (fT4),
transferrin, prealbumin and carcinoembryonic antigen) were measured in both
tubes on 4 consecutive days to study the influence of prolonged contact with the
separator gel. Between analyses tubes were stored at 4 �C. Stability was also
evaluated over 72 hours for each collection tube. When statistical differences were
detected, the clinical significance was evaluated based on the total allowable error
(TEa). Each parameter was evaluated on at least 50 patient samples. Results: On
day 1 no statistically significant differences were observed between samples col-



Ther Drug Monit · Volume 33, Number 4, August 2011 Abstracts

q 2011 Lippincott Williams & Wilkins 557

lected in Sarstedt S-Monovette� tubes with and without separator gel. Statistical
differences were present from day 2 on, but were not clinically significant. All
evaluated parameters were clinically stable over 72 hours at 4 �C based on TEa,
except for fT4 and transferrin. Conclusion: The separator gel in Sarstedt S-
Monovette� tubes did not show statistically significant differences on the day of
phlebotomy. Later on statistically significant differences appeared, but except for
the stability of fT4 and transferrin they all remained clinically insignificant.

P291 The impact of changing method to prepare the calibrators
in the therapeutic monitoring of difenilhidantoin technique
Buitrago EF1, Vazquez K2, Iglesias C2, Morini M2, Garcia Bonelli C3,
Almagro E2

1Catedra de Farmacolog�a - Facultad de Farmacia y Bioqu�mica (UBA), Buenos
Aires, Argentina; 2Laboratorio de Medicina s.a. Buenos Aires. Argentina;
3ININFA. (UBA-CONICET)., C.A.B.A., Argentina

Aims: To avoid potentially dangerous manipulation of human plasma, we pro-
posed a method to prepare the calibrators in a matrix of water instead of plasma.
We evaluated revalidation and comparison of methods to assess the validity of the
proposed method, and the quality of their results. The aim of this work was to
compare the performance of the different methods using aqueous matrix for the
preparation of calibrators and to assess the quality requirements established, en-
suring the clinical utility of the outcome. Methods: Tests were performed by
HPLC with UV detection. For the validation tests, we evaluated the Repeatability
and Intra-assay imprecision, accuracy, limit of quantification (LQ), recovery,
linearity (r2) and stability according to the FDA Guidance for Industry. For the
comparison, we analyzed a total of 44 samples: patients treated with Difenilhi-
dantoin and commercial controls Liphochek Biorad (3 levels). The results were
analyzed using the Method Validator program�. For Internal Quality Control
(IQC) planning, the EZRULES� program was used for which the planning of
the Coefficient of Variation for each level (source: IQC), Bias% (source: external
quality assessment program) and Analytical quality requirement were calculated.
The probability of error detection (Ped) and false rejection (Pfr) were calculated,
comparing the planning of 2009 (plasma matrix) and 2010 (water matrix). Re-
sults: Within-run and between day precision the calibrators in an aqueous matrix
were 2.4% and 2.6% respectively; mean extraction recovery was 102%; the LQ
was 0.31mg/ml; the accuracy was – 2.9%;, linearity ranged from 0.31 – 50mg/mL
with r2 0.999. Method comparison with calibrators in an aqueous matrix: Deming
slope = 0.998 (Confidence Interval: 0,95 – 1,04), intercept =– 0.067 (Confidence
Interval: – 0.40 – 0.27); imprecision between plasma and water were 6.5% and
4.1%, respectively. The results of IQC planning in 2009 were 53% (Ped) and
14% (Pfr) and in 2010 were 90% (Ped) and 3% (Pfr). Conclusion: The perfor-
mance of the aqueous method met all the validation tests criteria proposed and
showed an improvement in the assay precision without bias. The planning of the
IQC was improved. No differences were observed among the two methods used
for the preparation of the calibrators. Besides, the new test showed a performance
comparable to the acceptable standard methods of our laboratory. We have devel-
oped a suitable and biosafety aqueous method that meets all the standards of
laboratory quality.
Keywords: difenilhidantoin, quality, control, analytical quality requirement, bio-
safety, HPLC

P292 Incompatibility of the platinum preparations – Why does
CDDP preparation dissolve in saline?
Yamamoto Y1, Yamasaki T1, Sato T1, Tsuchitani M1, Tsutitani M1, Iwamoto A1,
Kato R1, Ijiri Y1, Tanaka K1

1Clinical Pharmacy and Clinical Pharmacokinetics, Osaka University of
Pharmaceutical Sciences, Takatsuki, Japan

Aims: The action form of platinum preparations [cisplatin (CDDP), oxaliplatin
(L-OHP), carboplatin (CBDCA)] for DNA has been studied, but the action form
for protein is unclear. Albumin (Alb) is the most abundant blood protein and
normally constitutes about 50 – 60% of human plasma protein. Alb affects drug
distribution and metabolism. The platinum preparations are the high protein bind-
ing. In package insert, it is reported that the protein binding rate of platinum
preparations is as follows; CDDP, 98% ; L-OHP, 90% ; CBDCA, 20 – 50%. It
is reported that the activity of CDDP decreases when CDDP is dissolved in
solution with low chloride ion. However, it is known that chloride ion is replaced
by water molecule and the activity of CDDP increases. It is unclear that the reason
why CDDP preparation should be dissolved in saline. To clarify the discrepancy,
the binding rate of platinum preparations was examined in this study Methods: 1.
Platinum preparations and Alb were dissolved in distilled water or saline. Sample
solutions were as follows; Alb: CDDP= 50: 1, Alb: L-OHP= 100: 1, Alb:
CBDCA=10: 1,. Platinum solutions were added to the Alb solution. The solution
was ultrafiltrated (10,000 x g). The platinum concentration was measured using
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). 2. Platinum prepara-

tions and Alb were dissolved in distilled water or saline. Sample solutions were as
follows; Alb: CDDP= 50: 1, Alb: CBDCA=10: 1, Alb: L-OHP= 100: 1. Platinum
solutions were added to the Alb solution. The solution was ultrafiltrated. The
obtained solution was electrophoresed using Native-PAGE. Results: The protein
binding rate is 98% (CDDP) after 8 hr, 90% (L-OHP) after 48 hr, and 10 – 20%
(CBDCA) after 1 hr. CDDP and L-OHP bind to Alb irreversibly, but CBDCA
binds to Alb reversibly. The electrophoretic mobility was changed in CDDP after
24 hr and in L-OHP after 48 hr in saline. The electrophoretic mobility of CDDP
was increased in distilled water. The concentration of chloride ion in distilled
water is lower than in saline, so chloride in CDDP is replaced by water molecule
easily. However, the electrophoretic mobility was not changed in CBDCA in
saline and distilled water. The differences of reactions among CDDP, L-OHP,
and CBDCA might be caused by time to activate them. Conclusion: CDDP
preparation is activated easily in the low chloride condition. So CDDP is bound
to Alb and is not distributed in tissue. Thus, the effect of CDDP might be reduced.
Keywords: albumin, binding rate, carboplatin, cisplatin, oxaliplatin

P293 Measurement of bupivacaine absorption following
tumescence in burn-ward patients – a pilot study
Westley I1, Morris RG1, Greenwood JE2, Mackie IP2

1Basil Hetzel Institute, The Queen Elizabeth Hospital, Adelaide, Australia; 2Royal
Adelaide Hospital, Adelaide, South Australia

Aims: Routine tumescence of burn wound and donor site with a solution contain-
ing 1: 500,000 adrenaline and 0.02% bupivacaine (BUP) reduces intra-operative
blood loss and post-operative pain. The challenge is to give a BUP dosage that
maximises therapeutic benefit, without exposing the patient to toxicity from BUP
absorbed from damaged tissue. The present pilot study aimed at evaluating the
plasma BUP concentrations in 6 patients at 0, 0.5, and 1 h post-tumescence. The
volume/dose administered was predicted by the combined areas of burn and donor
sites. Methods: A BUP calibration curve (5 to 1000mg/L) and QCs were prepared
in blank plasma. Calibrator, QC, and patient plasma (1mL), 50mL of internal
standard (ropivacaine, 20mg/L) and 200mL of 1M NaOH were vortex mixed and
5mL of tert-butylmethyl-ether added to all tubes and mixed for 20 min. Tubes
were centrifuged at 1000 rpm for 10 min and the aqueous layer snap frozen. The
organic layer was transferred to conical tubes containing 100mL 0.005M H2SO4.
After back extraction, the aqueous layer was snap frozen and the organic layer
decanted. Aliquots (15mL) were injected onto a LiChrospher� 60 RP-select B
column (250 x 4mm, 5mm). The HPLC system was an Agilent 1100 Series, the
column was maintained at ambient temperature with detection at 210nm. Mobile
phase was 0.04M NaH2PO4: acetonitrile 70:30 v/v pumped at 1.0mL/min. QCs at
25, 175 and 600mg/L demonstrated within run (n = 6) precision of < 4.5% and
biases of < 15.2%, and extraction efficiencies were 107.9% and 111.9% at 10 and
100 mg/L, respectively. Results: The results showed that the BUP level at 1 h was
higher than 0.5 h in all 6 patients, suggesting absorption was incomplete. Actual
BUP concentrations at 1 h (from doses given that ranged from 0.10 to 0.56mg)
ranged from 41 to 385mg/L, and when normalised for dosage ranged from 151 to
1659mg/L/mg-BUP, suggesting BUP absorption was highly variable. In patient 6,
additional samples were drawn at 2 and 3 h, and showed that the BUP was still
rising (from 154 at 1 h to 437mg/L at 3 h). The BUP toxicity threshold in volun-
teers is approximately 4000mg/L. Conclusion: Hence, there is potential to use
higher effective/non-toxic doses of BUP during burn surgery to control post-
operative pain. Further studies considering probable increase in protein binding
to AAG in reaction to trauma could further direct beneficial responses as higher
total concentrations with lower free-fraction may be well tolerated compared with
healthy volunteers.
Keywords: bupivacaine, dosage individualisation, local anaesthetic, toxicity, tu-
mescence

P294 Role of follicle-stimulating hormone receptor gene
polymorphisms in ovarian responses for patients undergoing IVF/
ICSI-ET
Fang H1

1Pharmacy Department, Peking University Third Hospital, Beijing, China

Aims: In recent years, several studies investigated the role of single-nucleotide
polymorphisms (SNPs) in the follicle-stimulating hormone receptor (FSHR) gene
in predicting ovarian response to FSH in IVF/ICSI programs. Most studies were
focus on two common SNPs at position 307 or 680 with conflicting results. The
objective of this study was to further explore the relationship between FSHR SNPs
and ovarian response for patients undergoing IVF/ICSI-ET. Methods: In the retro-
spective study, 535 patients under 40 years of age undergoing IVF/ICSI-ET pro-
cedures were included in this study. Patients with polycystic ovary syndrome,
endometriosis, or a previous history of ovarian surgery were excluded. The Sanger
DNA sequencing was applied to determine the existence and incidence of FSHR
SNPs. Data on ovarian reserve (basal FSH level, ovarian volume, antral follicle
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count), ovarian responses (peak E2 level, oocytes retrieved, OCCC), FSH dose,
number of cleavage, transferable embryos, pregnancy rate were collected. Main
outcome measures were response to FSH and FSHR genotype. Results: The
frequency genotype of a new non-synonymous SNP (F8L) was 1.1% and 98.9%
for FL and LL respectively, whereas at position 307 it was 51.0%, 37.3% and
11.7% for subjects of TT, TA and AA, and at position 680, it was 74.8%, 19.6%
and 5.6% for NN, NS and SS. The number of cleavage [9.42 € 0.32 for AA,
11.38 € 1.04 for GG at position 307, P = 0.032] and transferable embryos
(7.09 € 0.28 for AA, 8.71 € 0.86 for GG at position 307, P = 0.039) were significant
lower in TT compared with AA subjects. Ovarian reserve, ovarian response, total
FSH dose and pregnancy rate were not significantly different between genotype
groups at position 307. None of the clinical parameters were found to be asso-
ciated with F8L and N680S polymorphisms. Conclusion: In Chinese women, the
subjects with AA genotype at position 307 tended to retrieve significantly larger
number of cleavage and transferable embryos, but ovarian reserve and response,
the FSH dose and pregnancy rate is not associated with F8L, T307A, N680S
polymorphisms.
Keywords: FSHR, controlled ovarian hyperstimulation, in-vitro fertilization,
pharmacogenomics, polymorphism

P295 Amelioration of adriamycin-induced cardiotoxicity and
nephrotoxicity in rats using curcumin and epigallocatechin gallate
extracts
Ali MM1, Hassan SK1, El-Samad NM1, Elgindi MRER2, Anower NA3

1National Research Centre, Cairo, Egypt; 2Faculty of Pharmacy, Helwan
University, Cairo, Egypt; 3National Cancer Institute, Cairo University, Cairo,
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Aims: A large number of natural products and dietary components have been
evaluated as potential chemoprotective agents and help in the overcoming of other
drug’s toxicity. In the present investigation we studied the effects of co-treatment
with two dietary antioxidants curcumin (CUR) or epigallocatechin gallate (EGCG)
on adriamycin (ADR)-induced cardiotoxicity and nephrotoxicity in Sprague-Daw-
ley rats. Methods: Animals were divided into six groups, control group received
the vehicle alone; CUR group was injected i.p. with 500mg CUR/kg b.w., for 4
days; EGCG group was injected i.p. with 100mg EGCG/kg b.w., for 4 days; ADR
group was injected i.p. with 10mg ADR/kg b.w., for 3 days; CUR+ADR and
EGCG+ADR groups were injected i.p. with each extract 2 doses before and 2
doses following the injection of ADR. Results: The results showed that ADR
administration resulted in significant injury in the heart tissues as manifested by
increase in serum creatine kinase (CK) accompanied by cardiac histopathological
injuries, and significant injury in the kidney tissues as indicated by increase in
blood urea nitrogen (BUN) associated with histopathological changes. Moreover,
treatment with ADR resulted in increased the level of lipid peroxidation, depletion
of glutathione, as well as decrease in antioxidant enzyme activity of superoxide
dismutase (SOD), catalase (CAT), and glutathione peroxidase (GSHpx) in both
heart and kidney. The administration of CUR or EGCG alone did not produce the
previous biochemical or histological alteration. Preventive administration of CUR
or EGCG to the animals given ADR counteracted the development of full-blown
heart and kidney toxicities. CUR and EGCG at a safe experimental dose level
reduced substantially both heart and kidney injuries and restored the biomarker’s
values of oxidative stress and cardiotoxicity as well as nephrotoxicity towards
normal. Conclusion: These results suggest that CUR and EGCG inhibit ADR
cardiotoxicity and nephrotoxicity and might serve as novel combination che-
motherapeutic agent with ADR to limit free radical-mediated organ injury.
Keywords: adriamycin, curcumin, antioxidants, cardiotoxicity, epigallocatechin
gallate, free radicals, nephrotoxicity

P296 Hepatoprotective, anti-inflammatory and analgesic
potential of methanol extract of fermented okara in Sprague-Dawley
rats
Rashad MM1, Mahmoud EED1, Ali MM1
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Aims: Okara substrate was enriched with phenolic antioxidants through solid-state
fermentation (SSF) by Kluyveromyces marxianus NRRL Y– 8281, with the goal to
enhance health-linked functionality. Extracts of antioxidant compounds from un-
fermented and fermented okara were evaluated for their hepatoprotective, anti-
inflammatory and analgesic activities in Sprague-Dawley rats. Methods: Adult
male Sprague-Dawley rats were divided into several groups, with 6 animals in
each group: Group I served as the control group. Group II and III animals were
given unfermented and fermented extracts i.p. at a dose of 100mg/kg b.w (which
represents one tenth of the LD50). Group IV was the CCl4 treated positive control
group, where rats were injected i.p. with a mixture of CCl4 in olive oil (1: 1) at a
single dose of 1ml/Kg b.w. to induce hepatotoxicity. Group V rats were treated
once with DL-alpha-tocopherol acetate (as reference antioxidant) sc. at a dose of

400mg/Kg, 1 hour prior to the administration CCl4. Group VI and VII were given
unfermented and fermented extract i.p. at a dose of 100mg/kg b.w. 1 hour prior to
the administration of CCl4. Results: The administration of CCl4 resulted in sig-
nificant injury to the liver as manifested by increased serum transaminase enzymes
(sGPT and sGOT) along with an increase in lipid peroxidation as expressed by
malondialdehyde (MDA) and nitric oxide (NO) levels, accompanied by depletion
in the activity of hepatic antioxidant enzymes superoxide dismutase (SOD), cata-
lase (CAT) and glutathione peroxidase (GSH-px). On the other hand, the intra-
peritoneal administration of protective doses of both methanolic extracts of un-
fermented and fermented okara prior to CCl4 was shown to possess significant
antioxidant activity through significant inhibition of MDA and NO production and
cause a significant elevation of antioxidant enzyme activities SOD, CAT and
GSH-px. In addition, unfermented and fermented extracts of okara produced
strong anti-inflammatory and analgesic effects as manifested by egg albumin-
induced oedema (acute model); the cotton-pellet granuloma test (chronic model)
and acetic acid-induced writhing in rats. Conclusion: Methanolic extracts of un-
fermented and fermented okara possessed hepato-protective, anti-inflammatory
and analgesic activities.
Keywords: okara, analgesic, anti-inflammatory, antioxidants, hepatoprotective.,
methanolic extract

P297 Pharmacokinetics of ajmaline in diagnosis of Brugada
syndrome: New data for an old drug
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Aims: We sought to obtain new insight into the pharmacokinetics of ajmaline by
studying the serum levels of this drug in patients with suspected Brugada syn-
drome. Ajmaline is a sodium channel blocking, class 1A anti-arrhythmic drug. It
has gained renewed interest in the field of cardiology as a diagnostic agent to
reveal the electrocardiographic characteristics in patients with suspected Brugada
syndrome. Methods: We determined the pharmacokinetic profile of ajmaline in
36 consecutive patients referred to our university hospital’s cardiology clinic for
diagnosis of Brugada syndrome (Table 1). Ajmaline was administered as incre-
mental 10mg bolus injections to a total of 1mg/kg body weight followed by a
continuous infusion in 4 increasing dosage regimens for several minutes. Infusion
was stopped following judgement of the electrocardiographic parameters by the
cardiologist with respect to the diagnostic criteria of Brugada syndrome [1]. Four
to twelve blood samples were drawn from a vein of the opposite arm into which
ajmaline was administered intravenously. Analysis of serum ajmaline levels was
performed with a reversed phase liquid chromatographic method and fluorimetric
detection in a previously published assay. Serum concentrations of ajmaline were
fitted into a Bayesian pharmacokinetic program (MW Pharm 3.50; MediWare,
Groningen, Netherlands). Pharmacokinetic data were compared to the literature.
Results: Pharmacokinetics of ajmaline was best described with a three comparti-
mental model. Serum concentration decay followed a triexponential time course
with half-lifes of 0,40 € 0,04, 5,43 € 0,14 and 59,19 € 20,73 (h) for the a-, b- and g-
elimination phases. Clearance was 10,69 € 1,16 (L/h) and total volume of distribu-
tion was 12,38 € 4,65 (L/kg) and 2,79 € 1,21 (L/kg) in the first compartment (Table
2). Conclusion: This study showed that pharmacokinetics of ajmaline in patients
with suspected Brugada syndrome did not differ from earlier reported pharmaco-
kinetic data of this drug. These renewed data on the pharmacokinetics of ajmaline
can further improve diagnostic testing of Brugada syndrome with respect to opti-
mal ajmaline dosing.

Table 1. Patient characteristics and ajmaline dose

Pat. nr Age Gender Body weight Ajmaline dose Brugada Syndrome

N= 36 years % male kg mg % positive
Mean 43 72 75 74,22 42
s.d. 13 13 15,64

Table 2. Mean pharmacokinetic parameters of ajmaline

Pat nr T � a T � b T � g CL V V 1

N= 36 hour hour hour L/h L/kg L/kg
Mean 0,40 5,43 59,19 10,69 12,38 2,79
s.d. 0,04 0,14 20,73 1,16 4,65 1,21
T � a= rapid distribution half-life, T � b= slow distribution half-life, T � g= elimination half-life, CL = total
body clearance, V = volume of distribution, V 1 = volume of distribution of central compartment

Keywords: ajmaline, Brugada syndrome, pharmacokinetics
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P298 Determination of octreotide in human serum by
HPLC-MS/MS with solid-phase extraction
Capron A1, Destr�e J1, Wallemacq P1
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Aims: Octreotide is an octapeptide analogue of natural somatostatin used for the
clinical management of endocrine disorders. In order to better follow the patients,
it might be of interest to quantify octreotide in serum. However, at this time, only
few methods are available to measure octreotide in serum. The aim was to develop
and validate a HPLC-MS/MS assay for determination of octreotide serum con-
centrations. Methods: Octreotide calibrators were prepared in drug free serum
over the concentration range 0.5 – 25ng/mL. 500 mL of sample was dilute twice
with a solution of H3PO4 4% containing the internal standard (triptorelin, 20 ng/
mL). Octreotide and triptorelin were extracted with a Waters solid-phase extrac-
tion mini column (Oasis WCX 1cc/10mg). Prior to the extraction, column was
conditioned and equilibrated with methanol and water successively. After loading
the diluted sample on the column, it was washed twice, first with 1mL of NH4OH
5%, next with an acetonitrile/water solution (5/95). Octreotide and triptorelin
were finally eluted with 600mL of acetonitrile containing 0,25% of trifluoroacetic

acid. The eluate was dried under nitrogen gas, and reconstituted with 50mL of
acetonitrile. 20mL were injected into the HPLC. Mobile phase consisted of 0.1%
formic acid in acetonitrile and 2mM ammonium acetate buffer containing 0.1%
formic acid (pH 3.0) (25: 75) and pumped at a flow rate of 300mL/min. The run
time was 2 minutes. Separation was achieved using a Waters Xterra C8 column
(50*2.1mm) (t = 50 �C) and mass spectrometry detection was in positive electro-
spray ionisation mode. Compound mass transitions were: Octreotide; 512> 120,
Triptorelin; 890> 249. Results: The assay was linear in the concentration range
0.5 – 25 ng/mL with intra- and inter-day precision of < 10.59% and < 12.21%.
The limits of quantification and detection were 0.5 and 0.25 ng/mL. The process
efficiency and ion suppression was determined at 0.5 and 20 ng/mL and ranged
between 81.8% to 115.6% and – 8.1% to – 21.3%, respectively. Conclusion: A
fast, sensitive and selective method for the determination of octreotide in human
serum has been developed based on liquid chromatography/tandem mass spectro-
metry. The method requires only a small volume of serum (500mL) and achieves
limit of quantification of 0.5 ng/mL with good accuracy and precision. The high
sensitivity of the method makes it suitable to investigate the clinical relevance of
octreotide therapeutic drug monitoring.
Keywords: LC-MS/MS, octreotide

The following abstracts have been withdrawn by the authors: 
P003, P016, P025, P231 and P252.




