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RESPIRATORY DISEASES
P1
MULTIVARIATE PATIENT SIMULATION FOR CLINICAL
TRIAL OPTIMIZATION IN COPD

Teutonico D.1, Musuamba F.1, Maas H. J.2, Facius A.3, Yang S.2, Danhof
M.1, Della Pasqua O. E.1,2

1Division of Pharmacology, Leiden/Amsterdam Center for Drug
Research, Leiden, The Netherlands; 2Clinical Pharmacology Modelling
& Simulation, GlaxoSmithKline, UK; 3Department of Pharmacometrics,
Nycomed GmbH, Konstanz, Germany

Objectives: Clinical Trial Simulation (CTS) can be a valuable tool to
improve drug development [1]. However, in order to obtain realistic sim-
ulation scenarios, the patients included in the CTS process must be repre-
sentative of the target population. This is particularly important when
covariate effects exist that may affect the outcome of a trial. The objec-
tive of this exercise is to evaluate the performance of different methods
to simulate demographic covariates of patients for a Chronic Obstructive
Pulmonary Disease (COPD) trial.
Methods: Virtual patients with varying demographic characteristics
were simulated by re-sampling with replacement, sampling from a uni-
variate distribution and sampling from a multivariate distribution. Simu-
lations of continuous and categorical covariates were performed in R
according to the method described by Tannenbaum et al. [2]. A KPD
model was used to generate FEV1 responses in the COPD trials and
results compared with the data from a real patient population.
Results: Covariate simulation using a multivariate distribution allows
covariate correlations to be characterised using an empirical distribution.
Moreover using the multivariate distribution is also possible to simulate
new populations stratifying for specific covariates of interest.
Conclusions: Multivariate distribution methods may be applied to con-
tinuous and categorical covariates. This procedure is valuable for the
optimisation of the design of clinical studies in which covariate effects
are known to influence treatment outcome (pharmacokinetics or pharma-
codynamics).
References:
1. Girard P. (2005) Clinical Trial Simulation: A Tool for Understanding

Study Failures and Preventing Them. Basic & Clinical Pharmacology
& Toxicology. 96:228–234.

2. Tannenbaum et al. (2006) Simulation of Correlated Continuous and
Categorical Variables using a Single Multivariate Distribution. Journal
of Pharmacokinetics and Pharmacodynamics. 33 (6):773–794.

P2
THE COMBINED EFFECT OF DIAZEPAM AND VERAPAMIL
ON TRACHEAL RESPONSE CAUSED BYACETYLCHOLINE
AND HISTAMINE IN GUINEA PIGS

Mitić R.1, Damjanović J.2, Stanojević Z.1

1Medical faculty Priština, Kosovska Mitrovica, Serbia; 2The Mathemati-
cal High School, Belgrade, Serbia

The goal of this in vitro study conducted upon experimental animals
comprised assessment of the combined effect of diazepam and verapamil
on the response of the smooth musculature of an isolated respiratory
organ (trachea) of a guinea pig to histamine and acetylcholine. Thereby,
local mechanisms of the smooth musculature were examined, and other
neurohumoral influences were excluded. Guinea pigs of both genders,
weighing between 500 and 700 g, were used in the experiment. The
research involved a total of 10 guinea pigs that were euthanized, their
tracheae being subsequently collected. The isolated organ samples were
split into two groups (A and B). Acetylcholine, applied at concentrations
between 1E-06 M and 1E-03 M, yielded a concentration-dependent
smooth muscle contraction (slope: 24.98 ± 3.18, r = 0.99, P < 0.01);
pD2 = 4.73; EC50 = 5.11 ± 0.91. A 1-min incubation of the isolated
organ by a combination of diazepam and verapamil (1E-05M) signifi-
cantly decreased the acetylcholine-induced contraction (slope:
22.1 ± 8.3; r = 0.99, P < 0.01); EC50 = 3.660 ± 0.19. Diazepam and
verapamil brought about a substantial abatement of smooth muscle con-
traction in a concentration of 1E-04 M as well (slope: 14.31 ± 6.7,
r = 0.93, P < 0.05); EC50 = 2.81 ± 0.782. In concentrations between
1E-06 M and 1E-03 M, histamine evoked a concentration-dependent
contraction of the guinea pigs’ tracheal smooth muscle (slope:
25.58 ± 3.18, r = 0.96, P < 0.05) pD2 = 4.5, which was blocked by a
concentration of 1E-05 M of the diazepam-verapamil combination.
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TARGETED THERAPY IN ONCOLOGY

P3
CORRELATION BETWEEN DEVELOPMENT OF
HYPERTENSION AND EFFICACY IN METASTATIC
COLORECTAL CANCER PATIENTS TREATED WITH
BEVACIZUMAB

Horinouch Y.,1 Sakurada T.1, Nakamura T.1, Mori T.1, Konaka K.1,
Tajima S.1, Abe S.1, Teraoka K.1, Kujime T.1, Kawazoe K.1,2, Houchi H.3,
Minakuchi K.1,2
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Introduction: Bevacizumab is a monoclonal antibody that targets
vascular endothelial growth factor (VEGF) for treatment of metastatic
colorectal cancer. Recently, much evidence has suggested that bev-
acizumab-induced hypertension might be predictive of the effect of
bevacizumab. The aim of our study is to retrospectively assess the
relationship between the onset of hypertension and the activity of
bevacizumab in Japanese metastatic colorectal cancer patients.
Patients and Methods: Between July 2007 and December 2010, 36
patients (median age 66 years; 36–81 years) with metastatic colorectal
cancer were assigned to receive bevacizumab in combination with either
mFOLFOX6 (5-FU, levofolinate and oxaliplatin) or FOLFIRI (5-FU,
levofolinate and irinotecan) at the Tokushima University Hospital. A
patient who had increase by >20 mmHg in diastolic blood pressure or
had increase to >150/100 or received antihypertensive treatment within
four cycle after first infusion was defined as hypertensive.
Results: The objective response rate (ORR), disease control rate (DCR)
and progression-free survival (PFS) were compared between the hyper-
tensive group (n = 10) and non-hypertensive group (n = 26). ORR and
DCR were 60.0% and 100%, respectively, in the hypertensive group and
ORR and DCR were 23.1% and 80.8%, respectively, in the non-hyper-
tensive group. These differences were statistically significant (P < 0.05).
The median PFS tended to be longer in the hypertensive group
(65.0 weeks) than in the non-hypertensive group (40.0 weeks). Conlu-
sion Our data suggested that bevacizumab-induced hypertension may be
predictive of the effect of bevacizumab in Japanese metastatic colorectal
cancer patients.

P4
VALIDATION OFA HPLC-MS/MS METHOD FOR THE
DETERMINATION OF PLASMA DOCETAXEL
CONCENTRATIONS

Westley I. S.1, Sallustio B. C.1,2, Morris R. G.1,2

1Department of Clinical Pharmacology, Basil Hetzel Institute, The Queen
Elizabeth Hospital, Woodville, Australia; 2Discipline of Pharmacology,
University of Adelaide, Adelaide, Australia

Introduction: Docetaxel a member of the taxane drug family, along
with paclitaxel (IS), is used in the treatment of cancer as a single agent
or in combination therapy. It has a narrow therapeutic index and demon-
strates inter-individual variability in pharmacokinetics. There is a strong
correlation between drug concentrations and neutropenia. The aim of the
study was to develop a HPLC-MS/MS method for the accurate determi-
nation of docetaxel in plasma.
Method: Docetaxel calibrator stock solutions were prepared in metha-
nol to span the range 5–1000 ng/ml. Twenty-five micro litre of stock,
25 ll of IS (2 mg/ml) and 500 ll of water was added to 250 ll of
plasma. A liquid–liquid extraction was performed with methyl-tert-butyl-

ether. Samples were mixed on a horizontal shaker for 20 min at 70 opm,
and then centrifuged for 10 min at 2500 rpm. The aqueous layer was
snap frozen and the organic layer transferred to clean 5 ml tubes and
dried. Samples were reconstituted in mobile phase and 50 ll injected
into the system. Samples were eluted using a Thermo Scientific Hypersil
Gold C8 (50 · 2.2 mm, 5 lm) column using a gradient mobile phase
consisting of 30% acetonitrile:water:1% formic acid (300 ll/min) for
1.5 min, 80% acetonitrile:water:1% formic acid (600 ll/min) for
0.5 min, then returning to the initial equilibration conditions (run time =
5 min). Peaks of interested eluted at 2.5 min. The HPLC consisted of
an Agilent HP1000 system with detection via an API2000 triple quadru-
pole mass spectrometer using multiple reaction monitoring of docetaxel
808.1/226.2 m/z and paclitaxel 830/509 m/z. Turbo-ionspray was oper-
ated in positive ion mode. RESULTS Calibrators demonstrated within
run CV% and biases% of <15% and <20% at the LOQ (5 ng/ml). Qual-
ity controls (25 and 250 ng/ml) demonstrated within run CV% of 16.9%
and 12.7% and biases of 0.6% and -9.9%, respectively. The overall effi-
ciency at 25 and 1000 ng/ml were 96.1% and 98.7%, respectively. The
extract efficiency at these concentrations was 90.7% and 101.0%, respec-
tively and matrix effects were -3.5% and +1.5%, respectively.
Conclusion: The method will be applied to the determination of plasma
docetaxel concentrations in prostate and breast cancer patients.

P5
EFFECTS OF KETOCONAZOLE AND RIFAMPICIN ON THE
PHARMACOKINETICS OF MIDOSTAURIN IN HEALTHY
SUBJECTS

Dutreix C., Schmitt A., Munarini F., Lorenzo S., Schran H., Wang Y.

Novartis Pharma AG, Basel, Switzerland, Novartis Pharmaceuticals, NJ,
USA

Introduction: Midostaurin, a promising tyrosine kinase inhibitor (TKI)
with known roles in hematopoiesis and leukemia, has been shown
in vitro as a CYP3A4 substrate. Drug-drug interactions (DDIs) of midos-
taurin with CYP3A4 inhibitors (eg ketoconazole) and inducers (eg rifam-
picin) are expected.
Patients and Methods: Part 1: 36 subjects were randomized into two par-
allel groups, placebo or ketoconazole 400 mg QD for 10 days and a single
50 mg dose midostaurin on Day 6. Part II. Fourty subjects were random-
ized into two groups, placebo or rifampicin 600 mg QD for 14 day and a
midostaurin 50 mg single dose on day 9. PK parameters of midostaurin
were determined with andwithout ketoconazole or rifampicin.
Results: In the presence of ketoconazole, the geometric means of
Cmax and AUCinf of midostaurin decreased from 2892 to 1585 ng/ml
and from 205911 to 19762 ng/h/ml, respectively, compared to placebo.
The geometric mean T1/2 of midostaurin is prolonged from 23 to 90 h
when co administrated with ketoconazole. In the presence of rifampicin,
the geometric mean Cmax and AUCinf values decreased from 1621 to
440 ng/ml and from 22799 to 1347 h/ng/ml, respectively, compared to
placebo. The geometric mean T1/2 of midostaurin decreased from 23.0
to 5.1 hr in the presence of rifampicin.
Conclusion: Inhibition of CYP3A4 by ketoconazole increases midos-
taurin exposure over 10-fold and induction of the enzyme by rifampicin
decreases midostaurin exposure by over 90%, suggesting that midostau-
rin is a very sensitive CYP3A4 substrate (FDA Guideline (2006) ‘Drug
Interaction Studies).
The study was supported by Novartis Pharma AG.
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P6
ESCITALOPRAM OXALATE, A SELECTIVE SEROTONIN
REUPTAKE INHIBITOR, EXHIBITS CYTOTOXIC AND
APOPTOTIC EFFECTS IN GLIOMA C6 CELLS

Dikmen M.1*, Cantürk Z.2, Öztürk Y.1

1Pharmacology Department, Anadolu University, Pharmacy Faculty,
Eskisehir, Turkey; 2Pharmaceutical Microbiology Department, Eskisehir,
Turkey

Objective: Various antidepressants, mainly tricyclic antidepressants
(TCAs) and selective serotonin reuptake inhibitors (SSRIs) have been
reported to exhibit potent anticancer properties in different cancer cells.
In this study, we evaluated the antiproliferative and apoptotic effects of
escitalopram oxalate (25, 50, 100, 200 lM) on rat C6 glioma cells.
Methods: Cell proliferations were measured by MTT assay, apoptosis
was observed by flow cytometric analysis on C6 cells.
Results: Significant decreases in the proliferation of C6 glioma cells
were detected depending on increases in the escitalopram concentrations
and incubation periods. When compared to controls, C6 cell prolifera-
tions after 24 h incubation were determined with 97.7%, 85.9%, 74.5%
and 67.9% for 25, 50, 100 and 200 lM escitalopram respectively, while
the cell proliferations after 48 h were established as 96.5%, 68.0%,
50.7% and 39.9% for 25, 50, 100 and 200 lM concentrations respec-
tively. IC50 value of escitalopram was able to be calculated as
106.97 lM after 48 h. Based on annexin V-PI binding capacity for 25,
50, 100 and 200 lM escitalopram, apoptotic effects were determined as
17.0%, 22.3%, 12.5%, 7.8% respectively.
Conclusion: Based on our findings, escitalopram oxalate was observed
to induce cytotoxic and apoptotic activities in C6 cells.
Key words: Escitalopram oxalate, C6 glioma cell line, NIH3T3 cell
line, flow cytometry.

P7
REGULATION OFAPOPTOTIC SIGNALING BY FLIP
MODULATORY PROTEINS

Zaitseva L. G., Rushworth S. A., MacEwan D. J.

School of Pharmacy, University of East Anglia, Norwich, UK

Introduction: Chemotherapeutic agents often stimulate apoptotic sig-
nalling inside cancerous cells, enabling their deletion during treatment.
Chemotherapy-resistance arises from adaptation of apoptotic mecha-
nisms, ensuring cancer cell survival. Here we report regulation of apopto-
tic signalling in human cancer cells by tumour necrosis factor (TNF)-
induced signalling and FLIP (FLICE (Fas-associated protein with death
domain-like IL-1-converting enzyme)-inhibitory protein). The long
isoform, FLIP-L, regulates life and death to render resistance to death
receptor-mediated apoptosis, either through intrinsic (mitochondrial) or
extrinsic pathways. We tested the regulation by FLIP-L of the complex
regulatory networks involved in cell survival/death responses in cancer.
Materials and Methods: Human embryonic kidney epithelial
(HEK293) cells had FLIP-L levels reduced using lentiviral vectors stably
expressing miRNA designed to knock-down FLIP-L protein expression
(miRNA-FLIP-L KD). Neg-miRNA vector was expressed in control
cells. Protein arrays were used to assess adaptation of key apoptotic sig-
nalling pathways.
Results: In miRNA-FLIP-L KD cells, mRNA levels were 40% of con-
trol levels, with FLIP-L protein expression being 35% of control levels.
Silencing FLIP-L changed expression of proteins involved in intrinsic
apoptosis, some cytoprotective protein adaptations, and several proteins
regulating cell cycle progress. Also, FLIP-L-silenced cells have a lower

rate of proliferation and cell cycle progression when compared to control
cells, that difference being reduced after TNF treatment.
Conclusions: Overall, FLIP-L expression regulates rates of proliferation
by changing only a few key regulatory proteins, mainly from the intrinsic
TNF apoptotic pathways. These results suggest cancer cells evolved
complex compensatory mechanisms to adapt to the absence of a key
apoptotic regulatory proteins.
Acknowledgments: This study was supported by research funding in
the form of grant support from the Association for International Cancer
Research (AICR) and The Leukaemia and Lymphoma Research Founda-
tion (LLRF).
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CURCUMIN SYNERGISTICLY POTANTIATES APOPTOTIC
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Introduction: Atorvastatin is widely used as an anticholestrol drug.
However, the effect on cancer cells is still being investigated. Curcumin
(diferuloylmethane), is a major naturally-occurring phenolic compound
obtained from the rhizome of the plant Curcuma longa, which is used as
a spice or yellow coloring agent for foods or drugs. Curcumin has exhib-
ited several properties consistent with many potential cancer applica-
tions.
Materials and Methods: In this study apoptotic and cytotoxic effects of
atorvastatin with the combination of curcumin on human lung cancer
A549 cells were evaluated. Effects of curcumin and atorvastatin combi-
nation on cell morphology were determined by light (non-staining) and
fluorescence (acridine orange/ethidium bromide staining) microscopy.
Cell viability was measured by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT) assay. The apoptotic effects were examined
by AnnexinV-FITC/propidium iodide (PI) assay using flow cytometry,
and apoptotic, necrotic and live cells were determined as percentage.
Results: While 12.5, 25, 50 lM atorvastatin provided an insignificant
decrease in cell viability according to MTT assay after 24 and 48 h incu-
bations, only 25 lM curcumin significantly reduced the cell viability. In
combination treatments of 12.5, 25, 50 lM atorvastatin and 25 lM curc-
umin were determined significant decreases in cell viability at the rate of
%33, %38 ve % 49 on A549 cells, respectively. While early and late
apoptosis only with curcumin were 3.5% and 30.9% respectively, these
rates with only atorvastatin were 3.4% and 7.2%. Also, in combination
treatment of 50 lM atorvastatin and 25 lM curcumin it was determined
that percentage of early apoptotic cells further increased to 12.5% on
A549 cells by flow cytometric analysis.
Conclusion: In accordance with these results, it was observed that com-
bination treatment of atorvastatin and curcumin was increased in both
apoptotic and necrotic cells after 24 h incubation. Our results shows that
25 lM curcumin and 50 lM atorvastatin had a clear apoptotic-necrotic
activity. Furthermore, we found that combination of atorvastatin and
curcumin could be effective in the cancer-therapeutic treatment of human
lung cancer.
Keywords: curcumin; atorvastatin; synergism; apoptosis, human lung
cancer cell.
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P9
AUTOPHAGYAND APOPTOSIS MODULATION IN
OSTEOSARCOMA CELLS EXPOSED TO A NEW
PALLADACYCLE COMPOUND
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Nascimento F. D.3, Hirata H.1, Caires A. C. F.4, Smaili S. S.1,
Bincoletto C.1
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3Universidade Bandeirante de São Paulo, São Paulo/SP – Brazil;
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Introduction: The goal of anticancer therapy is to compromise effec-
tively tumor cells growth and survival, so as to cause cancer regression
and prevent or, at least delay, its recurrence. As apoptosis is commonly
inactivated in cancer, which is often associated with tumor progression
rendering the cells resistant to chemotherapy and radiation-induced cell;
the search for drugs able to modulate other events involved in cell death
or survival is of great interest, such as the autophagic pathway.
Objectives: To evaluate the effectiveness of a compound called Biphos-
phinic Palladacycle Complex (BPC) against a human osteosarcoma cell
line (SaOS-2) and determine the mechanism of BPC-induced cytotoxic-
ity.
Methods: itotoxicity was determined by MTT reduction test. Using
flow cytometry with PI and annexin-V/FITC simultaneously, we quanti-
fied necrosis and apoptosis, respectively. [Ca2+]c was measured in tumor
cells loaded with fura-2AM and exposed to BPC. The cytosolic cal-
cium origin was studied using FCCP, thapsigargin, nigericin and Ca2+

free medium. Lysosomal membrane permeabilization and acidic vacuolar
organelles (AVOs) were measured by confocal microscopy and flow ci-
tometry, respectively using the metachromatic dye Acridine Orange
(AO). Involvement of Bax, a pro-apoptotic protein was also evaluated by
GFP-Bax transfection assay.
Results: BPC induced SaOS-2 cells death with an IC50% of 20 lM.
This concentration induced 34.7% of apoptosis; 12.2% of necrosis and
12.9% of secondary apoptosis. Translocation of Bax from cytosol to
mitochondria was also verified and it is probably contributing to the cell
death induced by BPC. BPC also increased [Ca2+]c levels, which were
derived from mitochondrial and lysosomal stores. After labeling cells
with AO, flow cytometry detected a decrease of AVOs generation 12 h
after BPC addition (20 lM). Confocal microscopy showed that BPC
increased the lysosomal membrane permeability suggesting a possible
role for lysosome acidic hydrolases in the cell death mechanism of the
compound.
Conclusions: BPC-induced SaOS-2 cells death was accompanied by
increased [Ca2+]c levels, which were mobilized from intracellular stores.
This event was preceded by lysosomal membrane permeabilization, sug-
gesting that this organelle is of a critical step for BPC induced cell death.
The decrease number of AVOs formation also suggest that BPC is able
to inhibit the final step of autophagy and that this event contributes to
the effectiveness of BPC in eradicate SaOS-2 cells.
Financial support: FAPESP, CNPq and CAPES.

P10
METASTATIC COLORECTAL CANCER TREATED BY
CHEMOTHERAPY: TRENDS IN SURVIVAL AND COSTS IN
TWO PATIENTS SERIES TREATED IN 1992–1999 AND
2004–2007

Guillermet A., Montella A., Valenti A., Perol D., De La Fouchardière C.,
Favier B.
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Introduction: Metastatic Colorectal Cancer (mCRC) is one of the
leading causes of death by cancer in Europe. In the 90’s, Irinotecan and
Oxaliplatin treatments represent the traditional chemotherapeutic treat-

ment for stage IV colorectal cancer while, in the last decade, molecular
targeting drugs such as Bevacizumab (BEVA) or anti-EGFR antibodies
(Cetuximab and Panitumumab) were introduced in the therapeutic strat-
egy. Since 2004, published phase III trials of combinative treatment regi-
mens of mCRC using these new therapies have demonstrated substantial
improvements of the median overall survival (OS). The aim of the study
was thus to evaluate overall survival (OS) of patients diagnosed with
mCRC before and after the approval of BEVA and cetuximab (CETUX)
in France, in current medical practice and to assess the economic impact
of these drugs.
Materials and Methods: A sample of patients, diagnosed with a
mCRC and receiving at least one intraveinous anticancer chemotherapy
was selected from the Centre Léon Bérard (French National Cancer Insti-
tute) series. Group A consists of consecutive patients diagnosed between
January 1992 and December 1999; group B were diagnosed between
January 2004 and December 2007. Tumor type and histological grading,
type of drug therapy, number of lines of chemotherapy and patient out-
come were compared using the chi-squared test or the log-rank test. A
Cox regression analysis was then performed to highlight independent
prognostic factors. Chemotherapy-related costs were calculated according
to the 2010 pricelist of French cancer centers.
Results: Three hundred and thirty-one patients were enrolled over the
two periods, 142 in the group A and 179 in the group B. Sixty-two
percent of the patients of the group B received at least one molecular
targeting drug. The two groups were comparable (general characteris-
tics of the patients, tumour type and metastasis characteristics) except
for the histological grade of the initial tumour. The overall rate of
metastasis resection was 43% and no significant difference was
observed between the two groups (P = 0.31). The median number of
lines of chemotherapy was similar in the two groups (=3). The med-
ian survival time was 28 months for both groups group A and group
B (P = 0.38). Univariant analysis showed that the factors associated
with a significant impact on OS were: Performance Status (PS), age,
grade and metastasis resection. A multivariate Cox model showed that
metastasis resection was associated with a five fold reduced risk of
death (HR : 0.2 [0.14;0.28]). The mean cost of chemotherapy for one
patient was three times higher in the group B (23,250 €) than in the
group A (6521 €; P < 0.0001).
Conclusion: Despite the implementation of numerous novel chemother-
apeutic agents, the overall survival of patients with mCRC has not
improved over the last decade on the scale of our institution.

P11
PHARMACOGENETIC ANALYSIS OF CLINICALLY
RELEVANT POLYMORPHISMS FOR ANTIRETROVIRALS
AND 5-FLUOROURACIL RESPONSE IN THE AZOREAN
POPULATION (PORTUGAL)

Pereirinha T.1, Bulhões S.1, Branco C. C.1,2, Cabral R.1,2,
Mota-Vieira L.1,2

1Molecular Genetics & Pathology Unit of the Hospital of Divino Espı́rito
Santo of Ponta Delgada, EPE – Azores; 2Instituto Gulbenkian de Ciên-
cia, Oeiras, Portugal

Introduction: Inter-individual differences in drug response have been
attributed to polymorphisms in genes encoding drug metabolizing
enzymes, transporters and receptors. Today, pharmacogenetic analysis
plays an important role in reducing systemic toxicity and increasing drug
efficacy. Here, we evaluated genetic variants involved in therapeutic
response for two distinct medical conditions, human immunodeficiency
virus (HIV) infection and colorectal cancer. For this purpose, five poly-
morphisms in three genes (MDR1, CYP2D6 and CCR5) for antiretrovi-
ral therapy, and two variants in two genes (DPYD and TYMS) for
colorectal cancer treatment with 5-fluorouracil (5-FU) were studied.
Methods: Genotyping of 170 healthy individuals from the anonymized
Azorean DNA bank was performed by SYBRGreen and Taqman real-
time PCR.
Results: For antiretrovirals response, only four alleles were detected:
MDR1 - 3435T (46.2%), CYP2D6*3 (1.5%), CYP2D6*4 (20.9%) and
CYP2D6*6 (0.9%). The 32 bp deletion (CCR5) was not observed. Indi-
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viduals with 3435TT (25.3%) genotype have an improved immune
recovery and more pronounced decrease in viral load upon treatment.
The CYP2D6 analysis revealed that 15 individuals (8.8%) are poor me-
tabolizers. This is associated with high antiretroviral plasma concentra-
tions, which results in decreased metabolic efficiency. Regarding the 5-
FU response, the allele frequencies for DPYD*2A and del6bp (TYMS)
are 0.9 and 32.6%, respectively. Currently, analysis of other functional
variants in DPYD (T85C, T1679G, A2846T) and TYMS (1494del6bp)
are ongoing, in order to provide a more accurate optimization of treat-
ment in patients receiving 5-FU infusion therapy.
Conclusions: In summary, the results validate the clinical interest in
pharmacogenetic analysis in patients treated with antiretrovirals and 5-
FU. Furthermore, these data are relevant for the development of pharma-
cogenetic profiling in the Azores population. (Funded by the Azores
Government: M121/I/002/2008 and M316/F/161/2009).

P12
THE EFFECT OF 3-ALKYL FENTANYL ANALOGUES ON
ANTINOCICEPTION AND BODY TEMPERATURE IN RATS:
STRUCTURE-ACTIVITY RELATIONSHIP

Savić Vujović K., Vučković S., Nešić Z., Medić B., Stojanović R.,
Divac N., Prostran M.

Department of Pharmacology, Clinical Pharmacology and Toxicology,
School of Medicine, Belgrade, Serbia

Introduction: It is well known that introduction of 3-methyl group in
the piperidine ring of the fentanyl skeleton results in a significant

increase in an analgesic activity. The aim of the present study is to evalu-
ate analgesic activity and the body temperature of a newly synthesized
fentanyl analogue, (±) cis-3-butyl fentanyl (B) and to compare it to the
same activity of fentanyl (F) and (±) cis-3-methyl fentanyl (M) in rats.
Methods: Analgesic activity was assessed by tail-immersion test and
the body temperature by insertion of a thermometer probe 5 cm in to the
colon of unrestrained male Wistar rat.
Results: The relative order of analgesic potency was as follows: M (8)
>F (1) >B (0.06). Equi-effective doses for analgesia (5xED50, 10xED50
and 20xED50) of B, M and F produced similar (P > 0.05; ANCOVA)
hyperthermic responses with a mean deviation from baseline colonic
temperature: 0.25 ± 0.08�C, 0.79 ± 0.10�C and 1.10 ± 0.07�C for B,
0.31 ± 0.07�C, 0.80 ± 0.08�C and 0.95 ± 0.15�C for M, and
0.22 ± 0.09�C, 0.98 ± 0.21�C and 1.19 ± 0.16�C for F. Also, the dura-
tion of both analgesic and hyperthermic activity of B is similar to F and
significantly shortened in comparison to M (P < 0.05; ANCOVA).
Conclusion: It is concluded that introduction of 3-alkyl group larger than
3-methyl, reduce the potency in comparison to fentanyl, suggesting that
the potency of 3-alkyl fentanyl analogues is significantly influenced by
the voluminosity of the alkyl group. Also it is evident that introduction
of 3-alkyl group in the piperidine ring of fentanyl skeleton affects analge-
sic and hyperthermic response in a similar way, indicating that both
effects are mediated via the same receptor type, presumably l receptor.
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TRANSLATIONAL MEDICINE

P14
CLINICAL AND GENETIC RISK FACTORS FOR SEVERE
ANEMIA IN KIDNEYALLOGRAFT RECIPIENTS WITH
HISPANIC ETHNICITY

Yang J. W.1, Tellez-Corrales E.2,4,5, Cho E.5, Shah T.4, Wilson J.2,4,
Hutchinson I. V.2,3, Min D. I.4,5

1University of Kansas, Kansas City Kansas; 2Mendez National Institute
of Transplantation; 3University of Southern California; 4St. Vincent
Medical Center, Los Angeles, CA, USA; 5Western University of Health
Sciences, Pomona, CA, USA

Introduction: Anemia is one of the common complications after kidney
transplantation.. Post-transplantation anemia occurs both early and then
later after transplantation and is strongly associated with significant car-
diovascular morbidity and hospitalization.
The objective of this study was to identify clinical and genetic risk fac-
tors associated with severe anemia in Hispanic renal transplant patients.
Methods: A total of 430 Hispanic transplant patients who had received
kidney at St. Vincent Medical Center were included in this study. Severe
anemia was defined as hemoglobin (Hgb) <10 g/dl which required treat-
ment. Data regarding ‘early anemia’ patients were collected at 0, 1, 3,
6 months after transplantation, while data regarding ‘late anemia’ patients
were collected at 1, 3, 4, 5 years after transplantation. Factors analyzed
were erythropoiesis-stimulating agent, ACEI/ARB, anti-viral and anti-
bacterial agents, immunosuppressants, SCr, eGFR, albumin, and Hgb.
The genotypes of the angiotensin 1 receptor (AT1R), angiotensin (AGT)
and angiotensin converting enzyme (ACE) were also obtained. Statistical
analysis was performed with SPSS (version 18) software. A multiple
logistic regression model using post-transplant data was created to con-
trol the effects for other predictors.
Results: In early severe anemia, gender (female vs. male, OR = 3.1
P = 0.001), number of transplants (transplants ‡2 vs. 1, OR = 4.6,
P = 0.001), AT1R genotype (rs5182, CC vs. AA+AC, OR = 1.9,
P = 0.043), donor type (deceased vs. living, OR = 2.1, P = 0.038), Scr
in 6th month(Scr>1.5 vs. Scr£1.5, OR = 4.1, P < 0.001), sirolimus(sirol-
imus vs. non-sirolimus users, OR = 2.1, P = 0.039) remained significant
after logistic regression.
In late severe anemia, donor type (deceased vs. living, OR = 7.9,
P = 0.001), AGT genotype (rs5051, TT vs. CT+CC, OR = 2.3
P = 0.044), serum creatinine(Scr>1.5 vs. Scr£1.5, OR = 6.0, P < 0.001)
remained significant after multistep binary logistic regression. All other
factors were not statistically significant.
Conclusion: Our data suggest that different clinical and genetic risk fac-
tors may contribute to early severe anemia compared with late severe
anemia in Hispanic kidney transplant recipients. However, the angioten-
sin pathway is important in both early (AT1R) and late (AGT) severe
anemia.

P15
DISCRIMINATION OFA1555G AND C1494T POINT
MUTATIONS IN THE MITOCHONDRIAL 12S RRNA
NONSYNDROMIC DEAFNESS BY ON/OFF SWITCH

Guo Z. F., Guo W. S., Yi J. J., Hu Y. W., Liu G. G., Li K., Liao D. F.

Institute of Pharmacy and Pharmacology, University of South China,
Hengyang, Hunan, China

Introduction: To apply the’on/off’switch of 3¢ exo-nuclease in single
base discrimination of A1555G and C1494T mutations in the highly
conserved site of the mitochondrial 12S rRNA which are the hot spot

mutations associated with both aminoglycoside-induced and nonsyndro-
mic deafness in many families.
Methods: Allelic specific primers targeting wild type and mutation type
templates were desgined with 3¢ terminal phosphorothioate modification.
A large amount of templates of wild type and mutation type were pre-
pared using cloned plasmids containing relevant DNA fragments respec-
tively. Two-directional primer extension was performed using
polymerases with and without 3¢ exonuclease activity.
Results: Whether Single or multiplex PCR, amplified by exo+ poly-
merase allelic specific primers targeting wild type allele were extended
while no products were generated from primers targeting point-
mutated deafness-related allele, and also allelic specific primers target-
ing point-mutated deafness-related mutation type allele were extended
while no products were generated from primers targeting wild type
allele. As a control, exo- polymerase yielded products from both types
of primers.
Conclusion: These data suggest that the’off-switch’mediated by exo+
polymerase is more reliable as compared to exo- polymerase in the diag-
nosis of monogenic diseases and the novel ‘on/off’ switch has enormous
application in systematic and extended mutational screening of the12S
rRNA A1555G and C1494T mutations not only for hearing loss patients
but also for normal subjects before the use of aminoglycoside antibiotics.
The project was supported by the Chinese National 863 major grant
(2008AA02Z436).

P16
MICROGLIA- THE NEW PARADIGM IN THE TREATMENT
OF BRAIN DISEASES?

Amonoo A.

UCL, London, UK

Neurodegenerative diseases present challenges in it’s diagnosis and treat-
ment, this contributes to poor outcomes in it’s treatment. Treatment para-
digms have been palliative and generally from ‘‘the outside in’’.
The study of microglial cells has become a key to the understanding
of the mechanisms underlying neuropathologies .Microglia not only
form the first line of defence but also serve to’ control the immune
response of the brain. They are sensitive and react immediately to
changes in the brain environment, in an attempt to maintain homoeo-
stasis. On their activation the blood brain barrier becomes less impen-
etrable thus forming an essential link between the CNS, and the
peripheral immune system, (1)
This responsiveness of microglia activation has been detected prior to
any neurodegeneration and may be neuroprotective or neurotoxic
depending on the degree of activation of the microglia cells. Monitoring
microglial activation would give an indication of disease progression and
an indication of when to begin therapy. This better understanding of dis-
ease progression could lead to individually tailored regimen based on the
patient responsiveness to therapy.
Are there biomarkers of microglial activation that can be used therapeuti-
cally to achieve this end and can the neuroprotective aspects of microgli-
al cells be harnessed therapeutically in delaying disease progression .
The role of microglia in a selection of disease states is presented . The
challenges and opportunities presented by this proposed new paradigm
of treatment is presented and is discussed.
Reference:
Midori A. Yenari, Lijun Xu, Xian Nan Tang, Yanli Qiao, and Rona G.
Giffard(2006) Microglia Potentiate Damage to Blood–Brain Barrier Con-
stituents: Improvement by Minocycline In Vivo and in vitro. Stroke, Apr
2006; 37: 1087 - 1093.
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P18
GENERATION OFAN OATP1B1-UGT1A1-MRP2
TRIPLE-TRANSFECTED MDCK CELL LINE:
IDENTIFICATION OF EZETIMIBE GLUCURONIDE AS
SUBSTRATE OF MRP2

Fahrmayr C., König J., Fromm M. F.

Institute of Experimental and Clinical Pharmacology and Toxicology,
Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany,
Fahrstraße 17, Erlangen

Introduction: Ezetimibe, a cholesterol lowering drug undergoing exten-
sive entero-intestinal and entero-hepatic circulation, and its phenolic
glucuronide were previously shown to interact with OATP1B1. The
hepatic uptake transporter OATP1B1 (gene symbol SLCO1B1) is local-
ized in the basolateral membrane of human hepatocytes and mediates the
uptake of substances from blood. Furthermore, the intracellular glucuron-
idation of ezetimibe is mediated by the uridine diphosphate-glucurono-
syltransferase 1A1 (UGT1A1). Nevertheless, the molecular mechanism
of the final hepatic excretion step of ezetimibe glucuronide into bile still
remains unknown.
Methods: The metabolism and subsequent excretion of ezetimibe were
investigated in time-dependent vectorial transport experiments using a
newly established triple-transfected MDCK cell line stably expressing
the uptake transporter OATP1B1, the phase-2-enzyme UGT1A1 and the
export pump MRP2. Several single- and double-transfected cell lines
served as controls in all experiments. Ezetimibe glucuronide was deter-
mined by LC/MS/MS.
Results: The simultaneous expression of the transporters OATP1B1 and
MRP2 together with the phase-2-metabolizing enzyme UGT1A1 was
verified by mRNA expression and immunoblot analyses. Vectorial trans-
port experiments with monolayers of control cells and the triple-transfect-
ed cell line using unlabeled ezetimibe revealed that ezetimibe
glucuronide accumulated to a significantly higher amount in the apical
compartment in the triple-transfected cell line compared to the
OATP1B1-UGT1A1 double-transfected cell line (vectorial transport
ratio: 7.2-fold). No ezetimibe glucuronide was detectable in the apical
compartment when the other control cell lines were used.
Conclusion: Using a newly established triple-transfected OATP1B1-
UGT1A1-MRP2-MDCK cell line, we demonstrated that MRP2 is
involved in the transport of ezetimibe glucuronide across the hepatocyte
canalicular membrane into bile.
This work was supported by a grant of the Doktor Robert Pfleger-Stif-
tung.

P19
CANNABIDIOL CHANGES THE EXPRESSION PROFILE OF
MDR PROTEINS IN THE HUMAN PLACENTAL BARRIER

Feinshtein V.1, Holcberg G.2, Ben-Zvi Z.1

1Ben-Gurion University of the Negev, Beer-Sheva, Israel; 2Soroka Uni-
versity Medical Center, Beer-Sheva, Israel

Introduction: Cannabis is the most commonly used illegal drug among
pregnant women. Cannabidiol (CBD) is a major non-psychotropic can-
nabinoid found in Cannabis sativa. BCRP and P-gp are efflux transport-

ers expressed at the apical membrane of the syncytiotrophoblast in the
human placental barrier. To day, very little is known about the influence
of cannabinoids on BCRP and P-gp in the human placenta.
Methods: The focus of our study was CBD effect on the expression of
BCRP and P-gp in BeWo and Jar cells (while MCF-7 cells were used as
a different origin cell line). CBD cytotoxicity following chronic exposure
was tested using Neutral Red assay. Non toxic concentrations (10 and
15 lM) of CBD were applied to all cell types, and P-gp and BCRP lev-
els were determined following chronic (48 and 72 h) exposure to CBD,
by Western blotting.
Results: CBD caused a significant decrease in P-gp levels while BCRP
levels were markedly increased in BeWo and Jar cells, in a concentration
dependant matter. Interestingly, BCRP levels did not change and P-gp
levels rise significantly in MCF7 cells, in a comparable trial. We showed
that chronic exposure to CBD may alter P-gp and BCRP expression in
the human placenta but, CBD effects seem to be cell type specific. The
elevation seen in BCRP levels could be compensatory to the reduction of
P-gp protein levels.
Conclusions: These findings indicate that Cannabis consumption during
pregnancy (especially throughout the first trimester) could jeopardize
fetal wellbeing by changing the expression profile of active efflux pla-
cental barrier transporters.

P20
ALTERED EXPRESSION OF TRANSPORTERS AND
DRUG-METABOLIZING ENZYMES IN THE MICE WITH
NEUROPATHIC PAIN

Ochiai W.

Department of Clinical Pharmacokinetics School of Pharmacy and
Pharmaceutical Sciences Hoshi University, Tokyo, Japan

Introduction: It is known that morphine does not produce its full anal-
gesic effect on neuropathic pain which is common in cancer patients.
The reason for this ineffectiveness is considered to be a decrease in opi-
oid l receptor function in neuropathic pain. In this study, pharmacoki-
netic analysis was performed to examine the mechanisms of this
morphine resistance in neuropathic pain.
Material and Methods: The model mice with neuropathic pain were
prepared using the method reported by Seltzer et al. The expression level
and activity of transporters and drug metabolizing enzymes that affect
the pharmacokinetics of morphine were examined using PCR, Western
blot, HPLC, and Immunohistochemistry.
Results: In the model mice with neuropathic pain, increases in the
expression level of P-gp in the intestines, expression level and activity of
Ugt in the liver, and expression level of P-gp in the blood-brain barrier
were observed. An increase in the expression level of MRP2 and
decrease in MRP3 in the liver were also observed.
Conclusion: The mechanisms of morphine resistance to neuropathic
pain were postulated as follows: (i) The amount of morphine absorbed
into the body decreases with the increase of P-gp expression level in the
intestines. (ii) The total amount of morphine decreases because of
increased metabolism of morphine attributable to the increase of hepatic
Ugt activity. (iii) The analgesic activity of morphine decreases due to a
decreased concentration of morphine in the brain attributable to the
increase in the P-gp expression level at the blood-brain barrier.

62

� 2011 The Authors
Basic & Clinical Pharmacology & Toxicology � 2011 Nordic Pharmacological Society. Basic & Clinical Pharmacology & Toxicology, 109 (Suppl. 1), 56–164



USE OF BIOMARKERS IN CLINICALTRIALS

P22
INFLUENCE OF GLUTATHIONE S-TRANSFERASE M1, T1, A1,
P1 POLYMORPHISMS ON ORAL BUSULFAN
PHARMACOKINETICS IN ADULTS SUFFERING FROM
MYELOPROLIFERATIVE DISORDERS UNDERGOING
HEMATOPOIETIC STEM CELLTRANSPLANTATION

Efrati E.1,2, Tzukerman T.3,4, Elkin H.1,2, Rowe J. M.3,4, Krivoy N.1,2,4

1Center for Translational Genetics, B. Rappaport Institute for Research in
the Medical Sciences Technion-Israel Institute of Technology; 2Clinical
Pharmacology Institute and Pharmacogenetic Laboratory, Rambam
Health Care Campus; 3Hematology Institute; 4B. Rappaport Faculty of
Medicine, Technion-Institute of Technology, Haifa, Israel

Introduction: Busulfan (BU) is often used in high dose for myeloabla-
tion before hematopoietic stem cell transplantation (HSCT). BU has been
implicated in certain hematopoietic stem cell transplantation toxicities.
Gene polymorphisms in specific members of the glutathione S- transfer-
ase (GST) gene family (M1, T1, A1, P1,) involved in BU metabolism,
may play a role in the wide inter-patient variability in systemic BU con-
centrations such as in children undergoing HSCT for the treatment of
congenital hemoglobinopathies.
Patients and Methods: This prospective pharmacokinetic/pharmacoge-
netic (PK/PGx) study provides an integration of clinical data regarding
the BU pharmacokinetics and GSTM1, GSTT1, GSTA1 and GSTP1 geno-
types of 34 adults who suffered from different myeloproliferative disor-
ders. The myeloablative conditioning regimen was based on high-dose
oral BU (1 mg/kg every 6 h for 4 days) followed by intravenous cyclo-
phosphamide.
Pre-transplant peripheral blood samples were collected and genomic
DNA was extracted using Qiamp DNA mini kit (Qiagen, Germany).
Plasma BU concentrations were measured by gas chromatography with
an electron capture detector (Hewlett Packard Corporation, USA). The
lower limit of detection was 0.2 lM. A non-compartmental analysis
(NCA) model for extra-vascular absorption for oral delivery was applied
(Kinetica 4.4- MA, USA) for BU pharmacokinetic analysis.
Results: The data demonstrate an association of GSTP1 heterozygote
genotype and oral BU area under the concentration-time curve (AUC)
(P = 0.04) and a relative association with oral BU clearance-F/kg body
weight (P = 0.07). In addition, association between time to engraftment
(days) was depicted with the GSTT1 genotyping (25 subjects were wild
type and eight subject were null) (P = 0.03). Graft vs. host disease
(GVHD) is partially associated to the GSTA1 homozygote genotyping
(P = 0.08). No other associations had been observed between the phar-
macokinetic parameters of oral BU and the GST genotyping in those
subjects.
Conclusions: GSTP1, GSTT1 and GSTA1 genotyping prior to HSCT in
adults suffering from myeloproliferative disorders may allow better pre-
diction of oral BU-AUC and the BU oral clearance with the need for BU
dose adjustment, as well as prediction of transplant related outcomes.
This study was funded in part by the Israel Cancer Association Grant
and by the Ministry of Health Chief Scientific Officer Grant.

P23
CYP2C9 PHENOTYPING USING A SINGLE-POINT DRIED
BLOOD SPOTAFTER ORAL ADMINISTRATION OF
FLURBIPROFEN

Daali Y., Samer C., Déglon J., Thomas A., Staub C., Chabert J.,
Dayer P., Desmeules J.

Geneva University Hospitals

Background: Flurbiprofen (FLB) is widely accepted as a reliable probe
for CYP2C9 activity assessment. However, only urinary measures of
metabolism have been validated using an over-night or 8 h urine collec-

tion which is tedious, time consuming and uncomfortable for the patients
and for the medical staff. In this study, we investigated whether a single
blood measurement using a new and minimally invasive technique (dried
blood spot) consisting of a 5 ul blood sampling using a small finger prick
is suitable for CYP2C9 phenotype.
Methods: Ten healthy volunteers genotyped for the CYP2C9 received
flurbiprofen (50 mg) alone in session 1, flurbiprofen and the CYP2C9
inhibitor fluconazole (400 mg) and in session 2 and in session 3 they
where pretreated for 4 days by rifampicin (600 mg) and at day 5 they
received flurbiprofen (50 mg) with the last dose of rifampicin. Plasma
and DBS samples were obtained at 0, 0.5, 1, 2, 4, 6 and 8 h after drug
administration and urine was collected from 0 to 8 h. FLB and OH-FLB
were determined in DBS, plasma and urine using validated analytical
methods.
Results: FLB and OH-FLB pharmacokinetic parameters were compara-
ble between DBS and plasma. As expected, FLB and OH-FLB plasma
concentration was twofold higher than DBS which is related to the
hematocrit. Statistically significant differences in the OH-FLB/FLB meta-
bolic ratios in urine (8 h), plasma (2 h) and DBS (2 h) were observed
between the three sessions. Good correlations were obtained between
urine, plasma and DBS metabolic ratios.
Conclusion: Single-point method using a DBS provides a reliable and a
minimally invasive method of predicting CYP2C9 activity.

P24
CONTRIBUTION OF CYP2C8 AND CYP3A4 TO THE MAIN
METABOLIC PATHWAY OF IMATINIB IN VITRO

Filppula A. M., Laitila J., Neuvonen P. J., Backman J. T.

Department of Clinical Pharmacology, University of Helsinki

The tyrosine kinase inhibitor imatinib is predominantly eliminated as
metabolites that are excreted via the bile. According to imatinib product
information, the main enzyme involved in its metabolism is cytochrome
P450 (CYP) 3A4. However, in a recent in vitro study, the formation of
the main metabolite N-desmethylimatinib was also catalysed by
CYP2C8. Using pooled human liver microsomes (HLM) and human
recombinant CYP isoforms together with low, clinically relevant sub-
strate concentrations (0.1–1 lM), we re-examined the contributions of
different CYP enzymes, particularly those of CYP2C8 and CYP3A4, to
the main metabolic pathway of imatinib and the further metabolism of
N-desmethylimatinib. In HLM, CYP3A4 inhibitors (ketoconazole and
troleandomycin) inhibited the depletion of 0.1 lM imatinib by 60–70%,
while CYP2C8 inhibitors (montelukast and gemfibrozil 1-O-b glucuro-
nide) inhibited it by approximately 35%. However, CYP2C8 and
CYP3A4 inhibitors inhibited imatinib N-demethylation to a similar
degree (by 50–70%). Similarly, recombinant CYP2C8 catalysed imatinib
N-demethylation with the same intrinsic clearance as did CYP3A4. For
CYP2C8, the intrinsic clearance calculated from N-demethylation kinet-
ics was almost identical to that based on depletion of 0.1 lM imatinib,
indicating that N-demethylation accounts for the majority of imatinib
metabolism by CYP2C8. By contrast, N-demethylation seemed to
account for only one third of imatinib metabolism by CYP3A4. More-
over, the further biotransformation of N-desmethylimatinib was mainly
mediated by CYP3A4, with a small contribution by CYP2C8. In conclu-
sion, CYP2C8 and CYP3A4 are the main enzymes mediating the forma-
tion and further metabolism of the active metabolite of imatinib at
clinically relevant substrate concentrations in vitro.
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P25
POLIMORPHISMS IN THE CYP3A4, CYP3A5 AND ABCB1
GENES MODIFY TACROLIMUS PHARMACOKINETICS AND
PHARMACODYNAMICS IN RENALTRANSPLANT

Garcia M., Macias R. M., Caravaca F., Benitez J., Cubero J.,
Carrillo J. A., Gervasini G.

Dpartment of Pharmacology, School of Medicine, University of
Extremadura

Introduction: The calcineurin inhibitor tacrolimus is an immunosup-
pressant drug widely used for the prevention of organ rejection following
transplantation. This agent is a metabolic substrate for CYP3A enzymes
and is transported out of cells via the ABCB1-encoded P-glycoprotein.
We examined the association of common single nucleotide polymor-
phisms (SNPs) in these genes with pharmacokinetic (PK) and pharmaco-
dynamic (PD) parameters in renal transplant recipients. In addition, we
studied the occurrence of SNPs in CYP2J2 and CYP2C8, which are
genes involved in kidney homeostasis by producing epoxyeicosatrienoic
acids.
Patients and Methods: The existence of the CYP3A4*1B, CYP3A5*3,
ABCB1 3435C>T, 2677G>T/A and 1236C>T, CYP2J2*7 and
CYP2C8*3 SNPs was assessed by PCR-RFLP methods and direct
sequencing in 103 renal allograft recipients. Doses and corrected concen-
trations of tacrolimus were recorded at first week, 1 month, 5 months
and 1 year after transplant. Likewise, the occurrence of acute graft rejec-
tion, and toxicity (nephrotoxicity, neurotoxicity and gingival hyperplasia)
was also examined.
Results: CYP3A5 expressors had lower tacrolimus concentration/dose
ratios (ng/ml/mg) than non-expressors (CYP3A5*3/*3 carriers) at first
week (60.9 ± 37.1 vs 113.9 ± 75.9; P = 0.006), 1 month (63.4 ± 30.6 vs
126.7 ± 58.8; P = 0.002), 5 months (88.9 ± 56.8 vs 166.1 ± 75.3;
P = 0.004) and 1 year (81.5 ± 30.6 vs. 189.8 ± 107.1; P < 0.001) after
transplant. Likewise, patients carrying the CYP3A4*1B variant showed
lower ratios than CYP3A4*1A/*1A carriers at the same time points
(110 ± 75.7 vs. 54.3 ± 24.5, P = 0.020; 120.5 ± 59.6 vs. 59.1 ± 24,
P = 0.025; 160.5 ± 76.2 vs. 62.4 ± 41.1, P = 0.005 and 178.6 ± 106.7
vs 57 ± 17.3, P = 0.001). Moreover, carriers of the CYP3A5*1 or
CYP3A4*1B alleles showed higher dose requirements at different time
points post transplantation (data not shown).
ABCB1 SNPs were not associated with PKs, however, we observed that
subjects who carried 4–6 variants in the three gene loci analyzed were
more likely to develop nephrotoxicity (P = 0.033) and gingival hyperpla-
sia (P = 0.022).
Conclusions: Our results suggest that CYP3A SNPs are associated with
tacrolimus pharmacokinetics, whilst the ABCB1 haplotype may play a
role in the drug-induced toxicity in renal transplantant recipients.
Funding support: This work has been supported in part by grants
PRI08A008 and GR10022 from Junta de Extremadura, Consejeria de
Economia, Comercio e Innovacion, Merida (Spain).

P26
CYP2C9*3 ALLELE MARKEDLYAFFECTS THE
PHARMACOKINETICS AND PHARMACODYNAMICS OF
MELOXICAM

Park J. I, Choi C. I., Bae J. W., Jang C. G., Lee S. Y.

School of Pharmacy, Sungkyunkwan University, Korea

Introduction: Meloxicam is primarily metabolized to a 5’-hydroxym-
ethyl metabolite by CYP2C9 (major) and CYP3A4 (minor). CYP2C9*3
allele is the principal variant allele in the Korean population. To evaluate
the effect of CYP2C9*3 allele on the pharmacokinetics and pharmacody-
namcis of meloxicam in healthy volunteers.
Methods: A 15 mg oral dose of meloxicam was given to 21 Korean
volunteers with different CYP2C9 genotypes (11, 8 and 2 carriers of
CYP2C9*1/*1, *1/*3 and *3/*3 genotypes, respectively). Plasma me-
loxicam was analyzed by HPLC-UV in plasma samples collected up to
72 h after drug intake. The pharmacodynamic effects of meloxicam were
determined by measuring TXB2 generated in blood.

Results: In CYP2C9*1/*3 subjects, half-life longer (P < 0.001), oral
clearance lower (P < 0.01) and area under the plasma concentration-time
curve (AUC) higher (P < 0.001) than those in homozygous CYP2C9*1
subjects. The AUC (8.0-fold and 4.9-fold, respectively) and half-life
(5.1-fold and 3.1-fold, respectively) in CYP2C9*3/*3 was higher than
those in CYP2C9*1/*1 and CYP2C9*1/*3 groups. The rate of TXB2
production was significantly lower in the CYP2C9*1/*3 and *3/*3 geno-
types than in the CYP2C9*1/*1 genotype.
Conclusions: The CYP2C9*3 alleles seems to be associated with
decreased metabolism and increased pharmacodynamic effects of
meloxicam.

P27
EFFECTS OF CYP2C9*13 ALLELE ON THE
PHARMACOKINETICS OF IRBESARTAN

Park J. I., Choi C. I., Bae J. W., Jang C. G., Lee S. Y.

School of Pharmacy, Sungkyunkwan University, Korea

Introduction: Irbesartan is metabolized by polymorphic CYP2C9 to
inactive metabolite. CYP2C9*13 allele show impaired activity towards a
number of substrates both in vitro and in vivo. Unlike CYP2C9*3, which
has been extensively studied in humans, clinical studies of CYP2C9*13
have been limited by the difficulty in finding subjects carrying this low-
frequency allele. To evaluate the effect of CYP2C9*13 allele on the
pharmacokinetics of irbesartan in healthy volunteers.
Methods: A 150 mg oral dose of irbesartan was given to 18 Korean
volunteers with different CYP2C9 genotypes (12 and 6 carriers of
CYP2C9*1/*1 and *1/*13 genotypes, respectively). Irbesartan was ana-
lyzed by HPLC in plasma samples collected up to 36 h after drug intake.
Results: In CYP2C9*1/*13 subjects, the maximum plasma concentra-
tion (Cmax) of irbesartan significantly higher (P < 0.01), half-life longer
(P < 0.001), oral clearance lower (P = 0.002) and area under the plasma
concentration-time curve (AUC) higher (P < 0.001) than those in homo-
zygous CYP2C9*1 subjects.
Conclusions: The CYP2C9*13 alleles seems to be associated with
decreased metabolism of irbesartan.

P28
ASSOCIATION BETWEEN ABCC2 -24C>T POLYMORPHISM
AND THE PHARMACOKINETICS OF FEXOFENADINE

Park J. I, Choi C. I., Jeon K. J., Bae J. W., Jang C. G, Lee S. Y.

School of Pharmacy, Sungkyunkwan University, Suwon, Korea

Introduction: Fexofenadine, an active metabolite of terfenadine, is a
selective histamine H1-receptor antagonist and is used for the treatment
of seasonal allergic rhinitis and chronic idiopathic urticaria. It is reported
that the biliary excretion of fexofenadine is mainly mediated by Mrp2 in
mice. C-24T single nucleotide polymorphism (SNP) in ABCC2, gene
that is encoding MRP2 efflux transporter, is known to decrease the efflux
activity and function. We investigated the effects of ABCC2 C-24T poly-
morphism on the pharmacokinetics of fexofenadine in healthy Korean
volunteers.
Methods: Twelve subjects were selected and they were divided into
two groups according to ABCC2 C-24T genotype, ABCC2 -24CC (CC,
n = 8) and ABCC2 -24TT (TT, n = 4). Each subject received a single
oral dose of 180 mg fexofenadine, and plasma concentration of fexofena-
dine was determined by using LC-MS/MS system.
Results: Although Cmax of fexofenadine in the TT type was slightly
higher than that in the CC type (765.0 ± 396.5 ng/ml vs.
559.5 ± 246.3 ng/ml, respectively), overall pharmacokinetic parameters of
fexofenadine between two genotype groupswere not significantly different.
Conclusions: ABCC2 C-24T polymorphism is not likely to influence
the pharmacokinetics of fexofenadine.
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P29
EFFECTS OF CYP2D6*10/*10 GENOTYPE ON THE
PHARMACOKINETICS OFATOMOXETINE AND ITS
METABOLITES

Park J. I., Choi C. I, Bae J. W., Jang C. G., Lee S. Y.

School of Pharmacy, Sungkyunkwan University, Suwon, Rep. of Korea

Introduction: Atomoxetine (AT) is a nonstimulant indicated for the
treatment of attention deficit hyperactivity disorder. 4-Hydroxyatomoxe-
tine (4-HAT), a pharmacologically active metabolite, is primarily formed
by CYP2D6. N-desmethylatomoxetine (N-DMAT) is formed by
CYP2C19, but has substantially less pharmacological activity compared
with AT. We evaluated the effect of CYP2D6*10/*10 genotype on the
pharmacokinetics of AT and its metabolites.
Methods: A 40 mg oral dose of AT was given to 22 Korean volunteers
with different CYP2D6 genotypes (12 and 10 carriers of CYP2D6*wt/
*wt and *10/*10 genotypes, respectively). Plasma AT, 4-HAT, and N-
DMAT were analyzed by LC-MS/MS in plasma samples collected up to
24 h after drug intake.
Results: The active moiety of AT in CYP2D6*10/*10 was 200% higher
than that in CYP2D6*wt/*wt (P < 0.001). In addition to, AUC of N-
DMA in CYP2D6*10/*10 was 380% higher than that in CYP2D6*wt/
*wt (P < 0.001). Compare with CYP2D6*wt/*wt, CYP2D6*10/*10
have a lower AUC ratio of 4-OHAT over AT (P < 0.001) and a higher
AUC ratio of N-DMAT over AT (P = 0.008).
Conclusions: The mean exposure to active moiety of AT is markedly
higher in subjects with the CYP2D6*10/*10 genotype than in those with
the CYP2D6*wt/*wt genotype. These results indicate that further evalua-
tion of the clinical significance of the CYP2D6*10 allele in the dosing of
atomoxetine is needed.

P30
PANTETHINE RAISES PLASMA LEVELS OF CALCITONIN
GENE-RELATED PEPTIDE AND VASOACTIVE INTESTINAL
POLYPEPTIDE IN HEALTHY VOLUNTEERS

Suzuki Y., Itoh H., Nishimura F., Tatsuta R., Sato Y., Takeyama M.

Department of Clinical Pharmacy, Oita University Hospital, Yufu city,
Japan

Introduction: Pantethine is known to increase gastrointestinal motility
and improve ileal function. To determine the pharmacological effect of
pantethine on levels of gastrointestinal peptide, we examined the effects
of pantethine on plasma levels of calcitonin gene-related peptide
(CGRP)-, vasoactive intestinal polypeptide (VIP)-, motilin- and sub-
stance P (SP)-like immunoreactive substances (IS) in healthy subjects.
Methods: An open-labeled crossover study was conducted on five
healthy volunteers, which was approved by the Ethics Committee of Oita
University. Each subject was administered a single oral dose each of
pantethine and placebo at intervals of 1 month. Venous blood samples
were collected before and 20–240 min after each administration. Plasma
levels of CGRP-, VIP-, motilin- and SP-IS were measured using a highly
sensitive enzyme immunoassay.
Results: A single oral dose of pantethine resulted in significant
increases in plasma CGRP-IS level at 40, 60 and 120 min compared with
the levels after placebo administration. Plasma VIP-IS level was also sig-
nificantly higher at 40 and 60 min after pantethine administration com-
pared with placebo. On the other hand, no significant changes in plasma
motilin- and SP-IS level were observed after the administration of pante-
thine.
Conclusion: Our results suggest that the pharmacological effects of
pantethine may be closely related to the changes in plasma CGRP- and
VIP-IS levels, which are related to regulation of gastrointestinal function.

P31
COMPARATIVE EFFECTS OF IRBESARTAN AND
AMLODIPINE ON OXIDATIVE STRESS IN HEALTHYADULTS

Huang Y., Tian L., Xie S., Liu H., Duan B., Guan X., Li Y.

The Key Laboratory of Clinical Trial Research in Cardiovascular Drugs,
Fu Wai Hospital, CAMS & PUMC, Beijing, China

Introduction: Oxidative stress plays a major role in the development of
cardiovascular diseases. It is important to know whether cardiology drugs
often used in clinical practice influence oxidative/antioxidative balance.
8-Iso-prostaglandin 2a (8-iso-PGF2a) and hydroxynonenal (HNE) have
been shown to be useful for the assessment of oxidative stress in vivo.
The aim of the study was to compare the effects of irbesartan and amlod-
ipine on oxidative stress in healthy adults.
Methods: This was a randomized, open-label, 3-way crossover study in
12 healthy men. All subjects received the following treatments orally
once daily for 7 days: irbesartan 150 mg plus amlodipine 5 mg (group
A), irbesartan 150 mg (group B), or amlodipine 5 mg (group C). Oxida-
tive stress status was determined by 8-iso-PGF2a and HNE-His adduct
concentrations on day –1 (baseline) and day 8.
Results: A significant decrease in 8-iso-PGF2a and HNE-His adduct
concentrations was observed on day 8 compared with day 1 (94.9 ± 40.1
vs. 64.6 ± 13.6 pg/ml and 3.19 ± 0.82 vs. 2.81 ± 0.68 lg/ml, respec-
tively, P < 0.05) in the group A. However, no significant change in 8-
iso-PGF2aand HNE-His adduct concentrations was observed in the
group B (P > 0.05). There was a significant change in HNE-His adduct
concentrations (3.52 ± 0.96 vs. 3.11 ± 0.74 lg/ml, P < 0.05) and no sig-
nificant difference for 8-iso-PGF2abetween day 8 and day 1 in the group
C (P > 0.05).
Conclusion: Irbesartan and amlodipine combination was more effective
for inhibition of oxidative stress than administration of irbesartan or am-
lodipine alone in the healthy adults.

P32
CARRIAGE OF CYP2C9*3 ALLELE IS ASSOCIATED WITH
MORE RAPID DEVELOPMENT OF EROSIVE AND
ULCERATIVE LESIONS OF STOMACH AND DUODENUM IN
LONG-TERM USE OF NONSTEROIDAL
ANTIINFLAMMATORY DRUGS IN RUSSIAN PATIENTS WITH
OSTEOARTHROSIS

Obzherina A. Y., Sychev D. A., Kazakov R. E., Dmitriev V. A.,
Kukes V. G.

1I. M. Sechenov First MGMU, Moscow, Russia; 2Center for Clinical
Pharmacology of the ESMP Research Center of the Ministry for Public
Health and Social Development, Moscow, Russia

Introduction: Nonsteroidal antiinflammatory drugs (NSAIDs) are most
often used for a long time in patients with osteoarthrosis to relieve pain.
However, the development of erosions and ulcers of the stomach and
duodenum is the main problem in prolonged use of NSAIDs. Search for
genetic predictors of this complication will allow a personalized
approach to the choice of both the NSAIDs themselves and their doses,
which should improve the safety of treatment. In this case, one of the
candidate genes is the gene CYP2C9, encoding key enzymes of biotrans-
formation of many NSAIDs, and, in particular, the diclofenac.
Objective: To evaluate the association between carriage of allele
CYP2C9*3 and the early development of erosive and ulcerative lesions
of the stomach and duodenum in long-term use of NSAIDs in Russian
patients with osteoarthrosis.
Materials and Methods: The research Included 98 patients with osteo-
arthrosis (68 women and 30 men) aged 59.2 ± 10.3, which were using
diclofenac. In all patients the development of erosions or ulcers of the
stomach or duodenum (which were regarded as manifestations of NSAID
gastropathy) was confirmed according to the results of esophago-gastro-
duodenoscopy. All patients underwent genotyping for CYP2C9 (identifi-
cation of alleles CYPC9*2 and CYP2C9*3) by polymerase chain
reaction (PCR) after preliminary DNA extraction from leukocytes of
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periphery blood. The significance of differences was assessed using the
Fisher criterion.
Results: According to the results of genotyping, 18 patients were carri-
ers of CYP2C9*3 (genotypes CYP2C9*1/*3, CYP2C9*3/*3 and
CYP2C9*2/*3) and 80 patients were not carrying the allele CYP2C9*3
(genotypes CYP2C9*1/*1, CYP2C9*1/*2, CYP2C9*2/*2). Of 18
patients carrying the allele CYP2C9*3, the erosive and ulcerative lesions
developed during the first 3 months of NSAID in 10 patients (55.6%), of
80 patients who were not carrying the allele CYP2C9*3, the erosive and
ulcerative lesions developed in the first 3 months in 22 patients (27.5%).
The erosive and ulcerative lesions in the first 3 months of NSAID use
significantly more often developed in carriers of CYP2C9*3 allele com-
pared with patients not carrying the CYP2C9*3: 55.6% vs 27.5%,
P = 0.0283, OR = 2.02 (ID95% 1.71–3.85).
Conclusion: For Russian patients with osteoarthrosis carriage of allele
CYP2C9*3 is associated with the development of erosive and ulcerative
lesions of the stomach and duodenum in the first 3 months of NSAID
use.

P33
THE INFLUENCE OF IRBESARTAN ON CIRCULATING
MICRORNAS IN HEALTHY CHINESE VOLUNTEERS

Han L. L., Liu H., Xie S., Jiang J. J., Lou Y., Kang J., Zhang Y. P.,
Li Y. S.*

Fu Wai hospital, Beijing, China

Introduction: MicroRNAs (miRNAs), 21 to 25nucleotide, endogenous
non-coding RNAs, have been identified as a fine-tuner in numerous
cellular processes, including proliferation, differentiation, apoptosis, and
metabolism. Recently, studies demonstrated that miRNAs could be
detected in plasma and serum, and the levels of some circulating miR-
NAs has been reported to vary significantly in some pathological condi-
tions, such as a variety of cancers, tissue damage and drug treatment. As
with all angiotensin II receptor antagonists, irbesartan is indicated for the
treatment of hypertension. In this study, we investigated the influence of
irbesartan on miRNAs expression levels in plasma.
Methods: Total RNAs were extracted from plasma samples of eight
healthy Chinese volunteers collected before and after multiple-dosage
oral administration of irbesartan for 7 days. The differentially expressed
miRNAs selected by TaqMan Low Density Arrays screening and miR-
NA-network analysis were validated by Real-Time PCR in another eight
volunteers administered likewise.
Results: Fourteen differentially expressed miRNAs were selected by
miRNAs profile. The validation results showed that miRNA-25 was up-
regulated to 2.4-fold changes and miRNA-323-3p was down-regulated to
2.0-fold changes after administration, and wilcoxon test showed that the
differences were significant. Then, Bivariate correlation analysis exhib-
ited that the down regulation of miRNA-323-3p correlated with the
change of blood pressure by irbesartan but none with drug exposure.
Conclusion: Multiple-dosage oral administration of irbesartan could
modulate circulating miRNAs expression in healthy Chinese.
This work was supported by the National Science and Technology Major
Project (No.2008ZX09312-018)

P34
CYP2C9 GENOTYPE DOES NOTAFFECT THE RESPONSE TO
WARFARIN DURING THE FIRST 6 DAYS IN CHINESE
PATIENTS

Shuang X., Ying L., Hong L., Li X., Ying H., Jian K., Yishi L.*

The Key Laboratory of Clinical Trial Research in Cardiovascular
Drugs, Ministry of Health, Fuwai Hospital, CAMS & PUMC

Background: Genetic variants of the enzyme that metabolizes warfarin,
cytochrome P-450 2C9 (CYP2C9), and of a key pharmacologic target of
warfarin, vitamin K epoxide reductase (VKORC1), contribute to differ-

ences in patients’ responses to various warfarin maintenance doses, but
the role of CYP2C9 variants during initial anticoagulation is not clear.
Methods: In 293 Chinese valve replacement patients who starting war-
farin therapy, we assessed CYP2C9 genotypes (CYP2C9 *1, *2, and
*3), clinical characteristics, response to therapy (as determined by the
international normalized ratio [INR]), and bleeding events. The study
outcomes were the time to the first INR within the therapeutic range, the
total warfarin dose requirement in 6 days, and INR within the therapeutic
range in the day 6.
Results: As compared with patients with the *1/*1 genotype, patients
with the *2 or *3 genotype of CYP2C9 had a same time to the first INR
within the therapeutic range (P = 0.53) and no difference in total warfa-
rin dose requirement (P = 0.58), 17.9 ± 4.4 mg and 17.1 ± 3.6mg,
Respectively, Moreover, the CYP2C9 genotype was not a significant pre-
dictor of INR within the therapeutic range in the day 6 (P = 0.71).
Conclusion: CYP2C9 genotype does not affect the response to warfarin
during the first 6 days in Chinese patients.

P35
LIVER KIDNEY MICROSOMES TYPE 1 ANTIBODIES ARE
ASSOCIATED WITH A SIX-FOLD REDUCTION OF THE
CYP2D6 ACTIVITY IN PATIENTS WITH CHRON

Girardin F., Daali Y., Gex-Fabry M., Rebsamen M., Roux-Lombard P.,
Cerny A., Bin J.

Service of Clinical Pharmacology and Toxicology

Background: In vitro, Liver Kidney Microsomal type 1 antibodies
(LKM-1) have been associated with a reduction of CYP2D6 activity in
patients with autoimmune hepatitis type 2.
Aim: We considered chronic hepatitis C patients with and without
LKM-1 antibodies and investigated whether LKM-1 antibodies were
associated with reduced CYP2D6 activity.
Methods: All anti-HCV-positive patients enrolled in the Swiss Hepatitis
C Cohort Study who had LKM-1 antibodies were compared to a control
group of patients without LKM-1 antibodies. Among 2569 patients,
1723 (67.1%) were tested for LKM-1 antibodies. Twenty-three patients
(1.3%) had anti-CYP2D6 antibodies that persisted during at least 1-year
follow-up. CYP2D6 activity was evaluated by a specific substrate and
both groups were genotyped for CYP2D6. CYP2D6 allelic variants were
detected by AmpliChip� CYP450 test to exclude individuals with poor
metabolizer genotype. Liver insufficiency (INR <0.9 or albumin <35 g/
l), concomittant interferon therapy or CYP2D6 inhibitors, ascites, liver
transplantation were further exclusion criteria. CYP2D6 activity was
assessed with the metabolic ratio dextromethorphan/dextrorphan (DEM/
DOR) to classify patients in four phenotypic categories. We compared
metabolic activity in both groups and determined the concordance
between CYP2D6 activity and CYP2D6 genotype.
Results: Among LKM-1 positive HCV patients, ten fulfilled inclusion
criteria (mean age 59 years, range 38–77, 60% male) and were included
from January 2008 to July 2009. The median CYP2D6 metabolic activity
was six-fold lower in LKM-1 positive compared to LKM-1 negative
patients (median DEM/DOR ratios 0.096 vs. 0.016, P = 0.004). CYP2D6
phenotype predicted from genotype was EM for all patients and controls.
Whereas phenotype measured from the DEM/DOR ratio was concordant
with predicted phenotype for 70% of LKM-1 negative patient, only 30%
of LKM-1 positive patients had a concordant phenotype and 70%
showed a phenotypic offset (60% classified as IM and 10% as PM).
CYP2D6 activity was not significantly associated with gender, age, BMI,
viral genotype, duration since hepatitis C diagnosis and biochemical
parameters.
Conclusion: CYP2D6 activity drastically decreased in the presence of
LKM-1 antibodies. The mechanism and clinical consequences deserve to
be further investigated.
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P36
CARDIOVASCULAR BIOMARKERS, A USEFULTOOL IN
ANTI-INFLAMMATORY DRUG THERAPY SAFETY
MONITORING AND DISEASE MANAGEMENT

Pop C.1, Mogosan C.2, Farcas A. M.3, Loghin F.1

1Department of Toxicology, School of Pharmacy, University of Medicine
and Pharmacy ‘Iuliu Hatieganu’ Cluj-Napoca; Romania; 2Department of
Pharmacology, Physiology and Pathophysiology, School of Pharmacy,
University of Medicine and Pharmacy ‘Iuliu Hatieganu’ Cluj-Napoca;
Romania; 3Drug Information Research Centre, School of Pharmacy,
University of Medicine and Pharmacy ‘Iuliu Hatieganu’ Cluj-Napoca;
Romania

Introduction: Cardiovascular disease continues to be a significant cause
of mortality and morbidity among Europeans. Recent epidemiological
studies have raised concerns regarding cardiovascular safety of non-ste-
roidal anti-inflammatory drugs (NSAIDs). NSAIDs-use among the gen-
eral population exceeds 20%, many of whom either have cardiovascular
(CV) risk factors or already have a CV disease. The availability of a sim-
ple and precise screening marker would be helpful for identifying
patients at risk for cardiovascular adverse events (CV-AEs) and for tak-
ing the appropriate measures in order to timely prevent adverse drug
reactions or worsening of disease.
Materials and Methods: In the present study we searched scientific
data-bases (e. g., MEDLINE, ScienceDirect, SpringerLink, Ovid) in
order to find studies that have involved CV-AEs monitoring of patients
taking NSAIDs and correlations between NSAIDs induced CV adverse
drug reactions (CV-ADRs) and variation of plasmatic values of certain
markers. Furthermore, we assessed the potential of these markers as
screening tests in patients with cardiovascular risk.
Results: We found a total of nine studies in which certain markers had
been quantified from plasma and their values correlated with NSAIDs
induced CV-ADRs. N-terminal B-type pro-natriuretic peptide (NT-proB-
NP), the proportion of 11-dehydrotromboxane B2/2,3-donor-6-keto
PGF1 (Tx-M/PGI-M) and F2-isoprostanes (F2-IsoPs) were the markers
used in order to describe a relationship between NSAIDs use and CV-
ADRs. A plasma concentration of >100 ng/l of NT-proBNP is an accu-
rate predictor of CV-ADRs associated with NSAIDs as is an elevated
urine Tx-M/PGI-M (>3.45 ± 0.43 ng/mg Cr). Plasma or urine F2-IsoPs
could not be accurately correlated with NSAIDs induced CV-ADRs.
Conclusion: The use of specific biomarkers is an important step for-
ward in predicting ADRs to drugs and evaluating patients at risk. Results
from the present study will further be used in a case–control study in
order to evaluate the predictive capabilities of these specific markers.

P37
EFFECT OF GENETIC POLYMORHISMS ON THE EFFICACY
OF LOW-DOSE AZATHIOPRINE THERAPY IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS

Aomori T., Nagamine A., Takenaka M., Okada Y., Hiromura K., Nojima
Y., Araki T., Nakamura T.

Department of Pharmacy, Gunma University Hospital

Introduction: Azathioprine (AZA) has been widely used for organ
transplantation and several autoimmune diseases including systemic
lupus erythematosus (SLE). The use of AZA is restricted the succession
of treatment by adverse drug reactions. Recently, some associations
between genetic polymorphisms and clinical efficacy of AZA in SLE
patients have been reported. However, the inter-patient variability of clin-
ical efficacy of AZA is not fully explained. This aimed to study was to
investigate the effect of genetic polymorphisms on the efficacy of low-
dose AZA therapy in patients with SLE.
Patients and Methods: Blood samples were obtained from 50 patients
treated with AZA. The polymorphisms of inosine triphosphate pyrophos-
phatase (ITPA) 94C>A was examined by PCR-RFLP. ITPA 138G>A,
xanthine oxidase (XO) 837C>T, XO 2121C>T, XO 3030C>T, inosine
monophosphate dehydrogenase 1 (IMPDH) 1575A>G and multidrug-
resistance protein 4 (MRP4) 2269G>A were analyzed by Taqman� SNP

genotyping assays. The SLE disease activity index (SLEDAI) score was
determined to assess SLE activity.
Results: After the low-dose AZA treatment for 1 year, a significant
reduction in SLEDAI score was observed in patients with ITPA 94CA or
94AA (P < 0.001), but not in those eith ITPA 94CC (P = 0.960). The
other polymorphisms showed little contribution to the change in SLE-
DAI score.
Conclusion: Our study suggested that the patients carrying the ITPA
94A allele showed a significantly better response to low-dose AZA treat-
ment. On the other hand, XO, IMPDH or MRP4 polymorphisms did not
have large influence on clinical efficacy of AZA treatment. Additional
studies are needed to predict the clinical efficacy of AZA in SLE
patients.

P38
NRL972 - A MARKER OF HEPATIC BILIARY FUNCTION: NO
INTERACTION WITH PHENOBARBITAL OR ETHANOL

de Mey C., Gatchev E., Gruss H.-J.

ACPS, Mainz-Kastel, Germany; Department of Clinical Pharmacology
& Therapeutics, Medical University Sofia, Sofia, Bulgaria; Norgine Ltd.,
Uxbridge, UK

Background: NRL972 (cholyl-L-lysine-fluorescein) is an investiga-
tional diagnostic marker of liver function sensitive to changes in non-
metabolic biliary clearance; the elimination of NRL972 is markedly
reduced in hepatic cirrhosis and acute hepatitis.
Purpose: To investigate the effects of phenobarbital (PB) and ethanol
(ET) on the pharmacokinetics (PK) of NRL972.
Methods: NRL972-PK after single 15-s 2 mg iv-doses were studied on
day D01 in 18 male and female healthy subjects according to a three-
way cross-over with randomly allocated period-balanced sequences either
without pretreatment (R), after 100 mg PB p.o. o.d. from the evening of
day D-8 until the evening of Day D-1, or after ET (vodka 40 vol% in
orange juice on the evening of D-3 to D-1 [target maximum BAC:
0.75&] and morning of D01 [target maximum BAC: 1.0&]).
Results: PB had no effect on the clearance (estimated PB-R: 13 ml/min,
95% CI: -14 to 40) and t½ of NRL972 (estimated PB/R: 0.96, 95% CI:
0.81–1.14); ET also had no effect on clearance (ET-R: 26 ml/min, 95% CI:
-3 to 55) and t½ (estimated ET:R: 1.03, 95% CI: 0.91–1.15. All treatments
were very well tolerated, except for mild signs of PB- and ET-exposure.
Conclusion: The elimination of NRL972 relies on transporter pathways
that are NOT sensitive to interaction with either phenobarbital or ethanol.

P39
EFFECT OF OATP2B1 GENOTYPE (C.935G>A) ON THE
PHARMACOKINETICS OF MONTELUKAST IN HEALTHY
KOREAN SUBJECTS

Kim K.-A., Lee H.-M., Joo H.-J., Park I.-B., Park J.-Y.

Department of Clinical Pharmacology & Toxicology, Anam Hospital,
Korea University College of Medicine, Seoul, Korea

Background and Objective: Recently, it has been reported that
montelukast is a substrate of OATP2B1 in vitro. In addition, OATP2B1
polymorphism (c.935G>A) exhibited a substantial effect on pharmacoki-
netics and pharmacodynamics of montelukast (Mougey et al, 2009,
2010). Montelukast is a leukotriene receptor antagonist (LTRA) that is
available as a once-daily oral formulation used to control symptoms
associated with asthma in children and adults. In this study, we deter-
mined whether polymorphic OATP2B1 genotype influence the pharma-
cokinetic characteristics of montelukast in healthy Korean subjects.
Methods: Among 200 healthy subjects screened for OATP2B1 geno-
types, Twenty-four healthy individuals were recruited according to
OATP2B1 genotype (c.935G>A). After administration of a single dose
of 10 mg montelukast, plasma concentrations of montelukast were mea-
sured using HPLC-MS/MS.
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Results: OATP2B1 c.935G>A genotype did not affect plasma levels of
montelukast in this population. In addition, pharmacokinetic parameters
of montelukast did not show any difference between genotype groups.
Oral clearance of subjects with c.935GG, c935GA, and c.935AA was
3.3 l/h, 3.0 l/h, and 3.5 l/h, respectively (P = 0.3180).
Conclusions: Different from previous findings, OATP2B1 c.935G>A
polymorphism appears to be a minor determinant of interindividual vari-
ability of montelukast in a Korea population.

P40
PLASMA 4B-HYDROXYCHOLESTEROL REFLECTS CYP3A4
ACTIVITY IN SUBJECTS TREATED BY MIDOSTAURIN WITH
ORWITHOUT RIFAMPICIN

Schmitt A., Dutreix C., Lorenzo S., Munarin F., Schran H., Wang Y.

Novartis Pharma AG Basel, Switzerland,, Novartis Pharmaceuticals, NJ,
USA

Introduction: Urinary 6-bhydroxycortisol/cortisol ratio (CR) has been
used as a biomarker for CYP3A4 activity. However, some published data
showed inconsistencies between CR and midazolam PK changes. Plasma
4b-hydroxycholesterol (4-HC) has recently been suggested as a new reli-
able biomarker of CYP3A4 activity. The aim of the study is to compare
the use of 4-HC and CR in assessing CYP3A4 metabolic activity with
and without rifampicin (a potent CYP3A4 inducer) administration.
Patients and Methods: This ancillary study is part of a parallel, pla-
cebo-controlled study with subjects randomized to either placebo or rif-
ampicin 600 mg once daily from Day 1–14 with midostaurin (a
CYP3A4 substrate) single dose 50 mg on Day 9. Midostaurin PK was
assessed with and without rifampicin. Both 4-HC and CR levels were
measured on Day 1 (baseline), 6, 9, 11 and 15.
Results: In the presence of rifampicin, midostaurin exposure decreased
by approximately 94% from 22799 (CV% = 38.7; placebo) to 1347
(CV% = 46.07; rifampicin) h/ng/ml. In parallel, 4-HC concentrations
and CR increased from 25 to 77 mg/l and 8 to 32, respectively. More-
over, a trend of correlation was observed between midostaurin exposure
and 4-HC concentrations among patients in the placebo group which is
not seen for CR values (figure).

Conclusion: Both biomarkers can describe major changes of enzyme
activities due to induction. But 4-HC can differentiate better CYP3A4
activity differences between subjects, and thus, it can be considered as a
more sensitive biomarker for CYP3A4 activity.
The study was supported by Novartis Pharma AG.

P41
NO SIGNIFICANT EFFECT OF SLCO1B1 POLYMORPHISM
ON THE PHARMACOKINETICS OF URSODEOXYCHOLIC
ACID

Xiang X., Vakkilainen J., Backman J. T., Neuvonen P. J., Niemi M.

Department of Clinical Pharmacology, University of Helsinki and
Helsinki University Central Hospital, Helsinki, Finland

Introduction: In a previous study, the fasting plasma concentrations of
endogenous ursodeoxycholic acid (UDCA) and its conjugates were

found to be affected by SLCO1B1 genetic polymorphism in healthy vol-
unteers. In this study, we investigated the effects of SLCO1B1 polymor-
phism on the pharmacokinetics of exogenous UDCA and its metabolites
in healthy volunteers.
Methods: In a crossover study with two phases, fifteen healthy volun-
teers with SLCO1B1*1A/*1A genotype, seven with *1B/*1B genotype,
and five with *15/*15 or *5/*15 genotype ingested placebo or a single
150-mg dose of UDCA. Plasma concentrations of bile acids and their
biosynthesis marker were determined up to 24 h by liquid chromatogra-
phy-tandem mass spectrometry.
Results: SLCO1B1 genotype had no significant effect on the pharmaco-
kinetics of UDCA. The geometric mean ratios (95% confidence interval)
of UDCA area under the plasma concentration-time curve from 0 to 12 h
(AUC0-12) in subjects with the SLCO1B1*1B/*1B genotype and in sub-
jects with the SLCO1B1*15/*15 or *5/*15 genotype to the AUC0-12 in
subjects with the SLCO1B1*1A/*1A genotype were 1.07 (0.85, 1.35,
P = 0.459) and 0.93 (0.75, 1.15, P = 0.563), respectively. In addition,
SLCO1B1 polymorphism showed no association with the AUC0-24 of
the glycine and taurine conjugates of UDCA, or with endogenous bile
acids or the incremental AUC0-24 of a bile acid synthesis marker, either
after placebo or UDCA administration.
Conclusions: Genetic polymorphism in SLCO1B1 does not affect phar-
macokinetics of UDCA, suggesting that OATP1B1 is not rate-limiting to
the hepatic uptake of therapeutic UDCA.

P42
CYP1A2 ACTIVITY IN SOUTH ASIANS AND EUROPEANS

Perera V.1,2, Gross A. S.1,3, McLachlan A. J.1,2

1Faculty of Pharmacy, University of Sydney, Sydney, NSW, Australia;
2CERA, Concord Hospital, Sydney, NSW, Australia; 3Clinical Pharma-
cology Modeling & Simulation, R&D, GSK, Sydney, NSW, Australia

Introduction: The enzyme CYP1A2 plays an important role in the
metabolism of medicines including antipsychotics and the detoxification
and activation of carcinogens, implicating it in several cancers. CYP1A2
activity demonstrates wide inter-individual variability and inter-ethnic
differences. The aim of this study was to investigate CYP1A2 activity in
individuals of South Asian (SA) and European (EU) ancestry and
explore factors contributing to CYP1A2 variability.
Methods: This was a prospective observational study recruiting healthy
males and females of SA (Indian and Sri Lankan) and EU ancestry.
CYP1A2 enzyme activity was determined using the validated saliva
paraxanthine/caffeine concentration ratio at 4 h following a 100 mg oral
dose of caffeine. Saliva samples were analysed using a validated HPLC
method. Demographic, clinical and lifestyle information (including die-
tary habits) was obtained using a questionnaire.
Results: To date 278 participants (113 SA, 165 EU) have completed the
study. South Asians had significantly lower CYP1A2 activity (mean ±
SEM, 95% CI; 0.46 ± 0.02, 0.42–0.50) than Europeans (0.56 ± 0.28,
0.51–0.60) (P = 0.06). In all subjects smokers had significantly increased
CYP1A2 activity (P < 0.01) while women taking oral contraceptives had
significantly reduced CYP1A2 activity (P < 0.01). Consumption of 8 or
more servings of cruciferous vegetables a week, and more than two cups
of coffee daily were associated with increased CYP1A2 activity
(P < 0.01). Consumption of six or more servings of apiaceous vegetables
decreased CYP1A2 activity (P < 0.01). Discussion Healthy South Asians
have lower mean CYP1A2 activity than Europeans and the influence of
a number of extrinsic factors has been confirmed.
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NRL972 – A MARKER OF HEPATIC BILIARY FUNCTION:
INDUCTIVE EFFECTS OF CARBAMAZEPINE

de Mey C., Peterfai E., Machat O., Gruss H.-J.

ACPS-Network, Mainz-Kastel, Germany; DRC Drug Research Center
Ltd., Balatonfüred, Hungary; Metronomia GmbH, Munich, Germany;
Norgine Ltd., Uxbridge, UK

Background: NRL972 (cholyl-L-lysine-fluorescein) is an investiga-
tional diagnostic marker of liver function sensitive to changes in non-
metabolic biliary clearance.
Purpose: To investigate the effects of carbamzepine (CBZ) on the phar-
macokinetics (PK) of NRL972.
Methods: NRL972-PK after single 15-s 2 mg iv-doses were investi-
gated in 37 young healthy volunteers (19 males) before (D01), after one
(D07), two (D14), 3 weeks (D21) of CBZ-treatment (stepwise up to

300 mg b.i.d) and 4 days after the last CBZ-dose (D25). CBZ had to be
discontinued prematurely in four subjects due to CBZ-AE.
Results: On average CBZ increased GGT (D01: 17 U/l; D21-D01: +25;
CI: 18–32) and alkaline phosphatase (D01: 149 U/l; D21-D01: +16; CI:
8–21), while reducing bilirubin (D01: 10.9 mM; D21-D01: -5.5; CI: -6.9
to -4.2), RBC (D01: 4.69 1012/l; D21-D01: -0.17; CI: -0.27 to -0.08),
WBC (D01: 6.4 109/l; D21-D01: -0.8; CI: -1.3 to -0.3), and platelets
(D01: 228 109/l; D21-D01: -24; CI: -40 to -8). This was associated with
a steeper C (10) to C (30) ratio (D01: 0.22; D21-D01: -0.06; CI: -0.08 to
-0.04), faster clearance (D01: 275 ml/min; D21-D01: +92; CI: 69–115),
and shorter half-life (D01: 9.1 min; D21-D01: -1.5; CI: -2.1 to -1.0),
whereas Cmax was unchanged. Contrasts generally had a statistically sig-
nificant covariant effect for CBZ. Most effects were already evident after
7 days and had not yet regressed after 4 days (D25).
Conclusion: The elimination of NRL972 relies on transporter pathways
that are sensitive to interaction with CBZ. This might reflect CBZ-related
MRP2-induction.
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MEDICATION OPTIMISATION FOR PATIENTS WITH POLY-
PHARMACY THROUGH JOINT CONSULTATIONS WITH
CLINICAL GERIATRICIAN AND CLINICAL PHARMACIST

Koekkoek T. J.1, Ros J. J. W.1, Kalf A.2, Van den Bemt P. M. L. A.3

1Dept. of Clinical Pharmacy, Gelre Hospitals, Apeldoorn, The Nether-
lands; 2Department of Clinical Geriatrics, Gelre Hospitals, Apeldoorn,
The Netherlands; 3Department of Clinical Pharmacy, Erasmus Medical
Center, Rotterdam, The Netherlands

Introduction: This study examined the effectiveness of geriatric day
care that includes clinical pharmacist-led medication review in elderly
outpatients with polypharmacy and interventions given as an advice to
the clinical geriatrician.
Methods: Prospective follow-up study in which included patients were
seen at the geriatric day care for medication review, for intervention and
baseline measurement (t = 0 months) and 3 months after intervention
(t = 3 months). Patients were included if they were >65 years of age and
were taking at least five different medications, prescribed by at least two
different medical specialists. Medical background and current problems
were reviewed by the clinical geriatrician. Medication verification and
possible interventions were formulated by the clinical pharmacist. The
primary outcome was the alteration in appropriateness of medications
between baseline and 3 months after intervention, using the Medication
Appropriateness Index (MAI). Secondary outcomes were changes in
number of medications, in quality of life (EQ-5D) and in medications
mentioned in Beers criteria and in HARM Wrestling.
Results: In 34 patients the average MAI decreased from 28.8 to 15.0
(P < 0.001). The average number of medications decreased from 12.2 to
10.9 (P = 0.011). The number of medications mentioned in HARM
Wrestling decreased from 1.59 to 1.19 (P = 0.009). Alterations in quality
of life and number of medications mentioned in the Beers criteria were
not statistically significant.
Conclusions: The use of a combined healthcare team, consisting of a
clinical pharmacist and clinical geriatrician, significantly improves the
appropriateness of medication used by elderly patients with polypharma-
cy. Long term outcome, like the influence on the incidence of adverse
events or hospital admission will be further investigated.

P45
RENAL AND DIGESTIVE TOLERANCE OFA FOOD
SUPPLEMENT, PHYTALGIC�, IN ELDERLY VOLUNTEERS –
A MULTICENTRIC OPEN TRIAL

Jacquet A.1. Lafay S.2, Pariente A.1, Girodet P. O.1, Moore N.1

1University of Bordeaux, Bordeaux, France; 2Phythea, Savigny Le tem-
ple, France

It has been shown that Phytalgic�, a food supplement, decreased the
need for analgesics and NSAIDs and improved the symptoms of osteoar-
thritis in volunteers with osteoarthritis (OA) of knee or hip. The aim of
the study presented here was to evaluate the renal and digestive tolerance
of this food supplement on elderly volunteers (‡70).
This was a 6 month multicentric open trial in 50 volunteers with OA.
Volunteers took three soft capsules of Phytalgic� (fish oil, vitamin E, Ur-
tica dioica L extract and zinc) per day. ASAT, ALAT, gamma-GT, lipase,
amylase concentrations were primary outcome measures characterizing
digestive tolerance and MDRD formula for glomerular filtration rate.
General biochemical parameters and quality of life by WOMAC function
scales were the secondary outcome measures. All these parameters were
determined at D0, D42, D84 and D168.
At study inclusion, all biological parameters were within reference val-
ues. There was no significant difference of determined parameters
throughout the study, concerning renal and digestive tolerability. General

biochemical parameters were also not significantly modified. Quality of
life evaluated with WOMAC function scales divided in pain, stiffness
and incapacity scores was significantly improved in a time-dependent
manner as already shown in the efficacy trial realized on this food sup-
plement.
This study confirms the excellent renal and digestive tolerability of Phy-
talgic� in elderly volunteers. Chronic supplementation with Phytalgic�

also improved the symptoms of osteoarthritis and the quality of life.

P46
SAFETY, PHARMACOKINETICS AND OVULATION
INDUCTION OF THE FIRST ORALLYADMINISTERED LOW
MOLECULARWEIGHT L H AGONIST

Gerrits M. G. F., van den Heuvel M. W., Addo S., Mannaerts B., Peeters
P. A. M.

MSD, Oss, The Netherlands

Introduction: Human chorionic gonadotropin (hCG), used to trigger
final oocyte maturation in fertility protocols, has several disadvantages
including molecular heterogeneity, parenteral administration and long
elimination half-life which increases the risk of OHSS. A low molecular
weight LH agonist (LH-ago1) has been developed for oral administra-
tion. The aim of the first in-human trial was to characterize in safety, tol-
erability, pharmacokinetics (PK), in part I, as well as to evaluate the
pharmacodynamic effect (part II) of LH-ago1 when administered to
healthy young sterilized volunteers.
Methods: In part I (randomized, parallel group, double-blind, placebo
controlled) seven groups of eight healthy young sterilized women each,
received one of the following single doses of LH-ago1: 5, 25, 100, 300,
900, 1800 or 2700 mg or placebo in a 6:2 ratio. The time of dosing was
independent of the menstrual cycle phase of the subject. Safety was mon-
itored at regular intervals and serial blood samples were collected up to
96 h post-dose to determine single-dose PK parameters.
Thirty healthy young sterilized females from part I continued to partici-
pate in part II (open label).Their follicular growth was monitored daily
using trans-vaginal ultrasonography (TVUS). When the largest follicle
was 15 mm, 0.25 mg ganirelix (Orgalutran�) and 100 IU follitropin beta
(Puregon�) were administered. On the next day 0.25 mg ganirelix was
given in combination with a single oral dose of LH-ago1. Dose levels
for LH-ago1 in part II ranged from 25 mg, to 900 mg. Ganirelix
(0.25 mg/day) treatment continued for the next 2 days. Follicular size
and follicular collapse were monitored by TVUS and progesterone levels
on the 7th day after LH-ago1 treatment were measured to confirm ovula-
tion.
Results: There were no serious adverse events or drop-outs due to
adverse events. The majority of adverse events were mild in severity.
The PK of LH-ago1 can be characterized by fast absorption (mean tmax
0.5–1 h) and a mean elimination t½ between 30 and 47 h. Across the
dose range up to 900 mg, Cmax was dose proportional and exposure
(AUC0-¥) was supra-proportional to dose. At higher doses, Cmax and
AUC0-¥ tended to reach a plateau. TVUS measurements and progester-
one data showed that LH-ago1 induced an ovulation within 2 days after
dosing. This effect started at 100 mg and reached its maximum effect at
the 300 and 900 mg dose.
Conclusions: After single oral doses up to 2700 mg, the low molecular
weight LH agonist is safe and well tolerated, displays non-linear PK and
is able to successfully induce ovulation in women in doses between 300
and 900 mg.
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IMPACT OF NON-ADHERENCE TO ANTIRETROVIRAL
THERAPY IN HIV-INFECTED CHILDREN

Piana C.1, Danhof M.1, Della Pasqua O. E.1,2

1Division of Pharmacology, Leiden/Amsterdam Centre for Drug
Research, The Netherlands; 2Clinical Pharmacology Modelling &
Simulation, GlaxoSmithKline, Stockley Park, UK

Introduction: Data exist showing failure of treatment with antiretrovi-
rals due to inadequate adherence to the prescribed dosing regimen. Sev-
eral studies have been performed to assess whether high rates of
adherence are necessary to achieve and maintain viral suppression during
the course of therapy [1, 2, 3]. However, none of these studies have
explored compliance in a systematic manner, identifying which drugs are
more likely to be affected by poor adherence. The aim of this investiga-
tion was therefore to evaluate the forgiveness of antiretroviral therapy to
variable compliance, taking into account the differences in pharmacoki-
netics and pharmacodynamic properties of currently used drugs.
Methods: Simulation scenarios were evaluated using a hypothetical
population of HIV-infected children (n = 100) aged between 3 months
and 11 years. Published pharmacokinetic and pharmacodynamic models
were integrated with an established model for viral replication to predict
treatment outcome based on different degrees of adherence to therapy for
each class of drugs used in first-line therapy (non-nucleoside reverse
transcriptase inhibitors and nucleoside reverse transcriptase inhibitors).
The measures of interest were viral load and CD4 cell count.
Results: Preliminary results suggest that efavirenz, a non-nucleoside
reverse transcriptase inhibitor with long half-life and high potency,
allows for variable quality of compliance, such as delays in drug admin-
istration, whilst it is more susceptible to interruption of therapy for long
periods (2–3 weeks).
Conclusions: Despite its relevance in therapeutics, the implications of
poor compliance and most importantly the degree of forgiveness of anti-
retrovirals has not been assessed in a quantitative manner. Our results
show that simulations can be applied as a tool to explore non-adherence
to treatment. The use of this model-based approach provides a frame-
work for the optimisation of the dosing regimens for antiretroviral drugs,
unravelling the set of pharmacokinetic and pharmacodynamic properties
that are required for forgiveness.
References:
1. Bangsberg D, Moss A, Deeks S. Paradoxes of adherence and drug

resistance to HIV antiretroviral therapy. Journal of Antimicrobial Che-
motherapy (2004) 53, 696–699.

2. Shuter J. Forgiveness of non-adherence to HIV-1 antiretroviral therapy.
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Introduction: Menopause is one of the steps in women’s life which
accompany with a lot of problems. One of the most common problems
of menopause is hotflashes which affect about 75% of menopausal
women in the world. Conventional treatments that suggested for hotflash-
es such as hormone replacement therapy (HRT), anti-depressant drugs,
a-adrenergic agonist drugs and herbal therapies were not accepted by
women due to the side effect or ineffectiveness. This study was under-
taken to assess the effect of vitamin E on hotflashes in menopausal
women.
Methods: Sixty menopause women suffering from hotflashes were
selected and divided into two groups using randomized sampling method

and placebo-controlled cross over clinical trial was conducted. After
1 week baseline period, the first group received 400 IU vitamin E daily
while the other group received placebo for 4 weeks. In order to eliminate
the carry over effect of cross over trial, 1 week washout was considered.
Then the drugs were reversed for each group and the study was contin-
uing for another 4 weeks. In each group using diary, hotflash frequency
and severity before the treatment, after the first and second period of
treatment was measured and compared with each others.
Results: The results show that in the first group vitamin E and placebo
caused a decrease of 60% and 31% in hotflash frequency, respectively
and for the second group this values were 49% and 26%, respectively.
The effect of vitamin E and placebo on hotflash severity were also highly
significant in both groups. Furthermore, the evaluation of the results indi-
cated that the effect of vitamin E compare to placebo on alleviating of
hotflash symptoms was more significant.
Conclusion: Based on our trial, vitamin E is recommended for the treat-
ment of hotflashes in menopausal women.
Key words: vitamin E, hotflashes, menopause.
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Introduction: The development of a drug rarely includes pregnant
women in clinical trials. Consequently, most drugs are subject to contra-
indications and warnings because of a lack of relevant information for
pregnancy. The only available data to provide scientific evidence for
rational therapeutic decisions in pregnant women come from observa-
tional studies. Clinical research in pregnancy is limited and there is an
ongoing debate about the regulatory and ethical aspects of including this
population in clinical trials. Our main objective was to describe clinical
trials conducted in pregnant women over the past decade.
Materials and Methods: We performed a systematic review of clinical
trials published over the past 10 years. The analysis included: type of
disease, intervention, gestational age at inclusion and during intervention,
main objectives and other relevant methodological issues. We searched
the Pubmed database for studies with the preferred terms ‘pregnancy’,
‘human’, and ‘clinical trials’ published between 01/01/2000 and 31/12/
2009.
Results: Out of 1264 publications, 762 (60%) were excluded due to the
fact that they were observational studies (566) or did not include preg-
nant women (196), leaving 502 for analysis. Of these, 53% were mater-
nal or fetal preventive studies and 47% were therapeutic trials focused in
current obstetric diseases (59%), chronic conditions (21%), intercurrent
diseases (11%), and perinatal diseases (9%). As regards to the type of
intervention, 66% were pharmacological, 10% lifestyle-related (including
exercise), 6% nutritional, 6% surgical and 4% diagnostic examinations.
Of the studied drugs, 16% were for labour induction and 15% for abor-
tive procedures, followed by multivitamins and micronutrients (14%),
labour analgesia and anesthesia (12%), antibiotics (6%), tocolytics (5%)
and antimalarial drugs (4%). The main objectives were focused on effi-
cacy (54%), effectiveness (5%), safety (4%), pharmacokinetics & phar-
macodynamics (3%). Thirty-four had combined objectives. Eighty-one
percent of the studies were controlled, randomized and parallel-design
trials; 19% were blinded.
Conclusion: This systematic review shows that clinical trials in preg-
nant women are mainly conducted with an efficacy objective, in mater-
nal-fetal prevention and in obstetric diseases, to study labour induction
and abortive measures. This is in line with the types of intervention and
drugs involved. Additional studies are needed to assess needs in preg-
nancy prescription.
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ANTICHOLINERGIC RISK SCALE SCORE AND PHYSICAL
FUNCTION IN OLDER HOSPITALISED PATIENTS:
IMPLICATIONS FOR ADVERSE OUTCOMES
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Background: The anticholinergic risk scale (ARS) score is associated
with the number of anticholinergic side effects in older outpatients. We
speculated that higher ARS scores are also associated with reduced phys-
ical function (Barthel Index, primary outcome) and predict adverse out-
comes in older hospitalised patients.
Methods: Clinical and demographic characteristics, Barthel Index, full
medication exposure and ARS score on admission were recorded in 362
consecutive patients (age 83.6 ± 6.6 years) admitted to two geriatric
units (Aberdeen, NHS Grampian) between February 1, 2010 and June
30, 2010. Data on length of stay (LOS) and in-hospital mortality
(secondary outcomes) were obtained from electronic records.
Results: After adjusting for age, gender, dementia, institutionalisation,
Charlson Co-morbidity Index, admission site, and number of non-anti-
cholinergic drugs, a unit increase in ARS score was associated with a
29% reduction in the odds of being in a higher Barthel quartile than a
lower quartile (OR 0.71, 95%CI 0.59–0.86, P = 0.001). The Barthel
components mostly affected were bathing (P < 0.001), grooming
(P < 0.001), dressing (P < 0.001), bladder function (P = 0.011), transfers
(P = 0.005), mobility (P < 0.001), and stairs (P < 0.001). Higher ARS
scores predicted in-hospital mortality amongst patients with hyponatre-
mia (HR 3.66, 95% CI 1.70–7.89, P = 0.001), but not those without hyp-
onatremia (HR 1.04, 95% CI 0.70–1.54, P = 0.86). The ARS score did
not significantly predict LOS (HR 1.02, 95%CI 0.88–1.17, P = 0.82).
Conclusions: High ARS scores on admission are negatively associated
with various components of the Barthel Index and predict in-hospital
mortality in the presence of hyponatremia amongst older patients. The
ARS score may be useful in the acute setting to improve risk stratifica-
tion.
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AVAILABILITY OF INFORMATION ABOUT OLD PERSONS IN
EUROPEAN PUBLIC ASSESSMENT REPORTS AND
SUMMARIES OF PRODUCT CHARACTERISTICS
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Introduction: Health care professionals can find information about a
medicine in the summaries of product characteristics (SmPCs) and the
European public assessment reports (EPARs). The SmPC contains the
claims of the application holder and is often read by health care profes-
sionals; the EPAR describes the regulatory considerations.
Older persons are frequently excluded from registration studies in order
to increase internal study validity.1,2 The ICH E7 guideline on geriatrics
has been introduced to enhance the inclusion of older persons in these
studies. Three The aim of this study was to evaluate the availability of
information about how to use an authorised medicine in older persons in
the EPARs and SmPCs of recently approved medicines within the EU.
Methods: We selected 26 SmPCs and EPARs of new chemical entities
and/or complete and independent applications of systemically adminis-
tered drugs for a geriatric indication with a first European marketing au-
thorisation between 2008 and 2011. We used the ICH E7 guideline

categorised in four topics, containing nineteen items (see table 1), to
evaluate the availability of information in both source documents.
Results: The medicines were approved for various therapeutic indica-
tions. More detailed results are shown in Table 1.

Table 1. Availability of information in the SmPCs and EPARs

Drugs (n = 26)

SmPC (%) EPAR (%) P

Definition of the population (n = 4) 29 60 <0.01
Clinical experience (n = 4) 38 57 <0.01
PK studies (n = 8) 56 66 <0.01
Drug-drug interaction studies (n = 3) 36 35 1.00
Overall (n = 19) 43 58 <0.01
n = number of ICH E7 items.

Conclusions: Our study shows that the information about using a medi-
cine in old persons in the SmPCs and EPARs, according to the ICH E7,
is incomplete, with 43% and 58% respectively. The awareness of the
need for adequate participation of old persons in clinical studies is
increasing.2, 4, 5 this study underpins the perspective that more informa-
tion to guide geriatric prescribing should be covered in the SmPCs and
EPARs.
References:
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Background: NRL972 (cholyl-L-lysine-fluorescein) is an investiga-
tional diagnostic marker of liver function sensitive to changes in non-
metabolic biliary clearance; the elimination of NRL972 is markedly
reduced in hepatic cirrhosis and acute hepatitis.
Purpose: To investigate the effects of severe (SRI: CLCr <30 ml/min
per 1.73 sqm BSA; N: 16) and mild-to-moderate renal dysfunction
(MRI: 30 £ CLCr <90 ml/min; N:20) on the pharmacokinetics (PK) of
NRL972 relative to matched controls (CON: CLCr >90 ml/min; 15).
Methods: Plasma and urinary PK of NRL972 after single 15-second
2 mg iv-doses.
Results: SRI caused a slight enhancement of the elimination of
NRL972 as shown by the C(30):C(10)-recovery (estimated SRI-CON: -
0.11; 95% CI: -0.19 to -0.03) and clearance CL (SRI-CON: 110 ml/min;
CI: 9–212), but not t½ (SRI:CON: 0.74; CI: 0.43–1.25). Overall, there
was a weak correlation between CLCr and C (30):C(10) (regression r2:
0.196; intercept: 0.162, CI: 0.116–0.209; slope: 0.0007, CI: 0.0002-
0.0012). All treatments were very well tolerated.
Conclusion: Renal dysfunction does not impair the elimination of
NRL972; instead, there is a trend of enhanced NRL972-disposition in
patients with compromised renal function.
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PARACETAMOL DISPOSITION? A PAIRED ANALYSIS
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Introduction: As a part of the pharmacokinetic (PK) study on 2 g
intravenous (iv) loading dose paracetamol in pregnant women, intra-sub-
ject (pregnant vs non-pregnant state) PK differences were investigated.
Patients and Methods: Following informed consent, a subgroup of six
pregnant women who underwent a cesarean section and received a 2 g
loading dose of iv paracetamol were admitted again for the same loading
dose administration scheduled for at least 10 weeks after the pregnancy.
At both visits, blood samples were collected at the same predetermined
time points (1, 2, 4 and 6 h after drug administration). A one-compart-
mental linear PK model in a naı̈ve pooled approach was used. Paired
data were compared using nonparametric Wilcoxon signed-rank test.
Clinical data were reported as median (range).
Results: Forty-eight plasma concentration-time points were collected in
six women. Median (range) age was 32 (27–37), gestational age 38 (33–
39) weeks, postpartum week 11.2 (10.7–15). When observations in preg-
nancy were compared to non-pregnant state, median (range) Cmax
[23.06 (13.88–32.32) vs 64.5 (38.49–75.75) mg/l] were significantly
lower during pregnancy (P = 0.0312) while no difference was observed
in Ctrough [4.08 (2.88–8.17) vs 5.73 (2.66–11.88) mg/l, P = 0.0625].
Naı̈ve pooled paracetamol half-lives were 1.99 vs. 2.13 h, clearances
28.73 vs. 21.20 l/h and distribution volumes 82.34 vs 65.26 l in pregnant
vs non-pregnant state respectively.
Conclusion: Following an iv paracetamol loading dose, pharmacoki-
netic intra-individual differences between pregnant and non-pregnant
state were in line with differences observed between pregnant women
and healthy volunteers. These pharmacokinetic estimates might be of
pharmacodynamic relevance.
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Introduction: Medications with anticholinergic effects may commonly
cause unrecognised adverse drug reactions. Changes in pharmacokinetics
of drugs and age-related decline in cholinergic neurotransmission, con-
tribute to the increased sensitivity of older patients to anticholinergic
effects. Therefore the aim of the present study was to evaluate the use of
anticholinergic medications in elderly patients and to identify risk factors
which increase the probability of prescription of such drugs.
Methods: The study was carried out on a sample of 1636 patients aged
‡65 years hospitalised in three municipal hospitals. The most important
risk factors influencing the use of anticholinergic medications were iden-
tified using the binary logistic regression model.
Results: Hospitalisation led to a significant increase in the use of anti-
cholinergic medications. Their occurrence at the time of hospital admis-
sion and discharge was 10.5% and 14.2%, respectively (P < 0.001). A
higher total number of prescribed drugs was found in the group of users
compared to non-users, at both hospital admission (7.2 ± 3.5 vs.

5.7 ± 3.1; P < 0.001) and discharge (8.7 ± 3.1 vs. 7.5 ± 2.9; P < 0.001).
Constipation, urinary incontinence and retention, immobilisation, gastro-
duodenal ulcer disease, depression, Parkinson’s disease and epilepsy
were found to be the most important risk factors for prescription of anti-
cholinergic medications.
Conclusion: In patients with the presence of risk factors mentioned
above, the active search for drugs with anticholinergic properties is nec-
essary in order to reduce the patients’ anticholinergic burden.
This study was supported by grant VEGA 1/0135/09.

P55
PHARMACOKINETICS OF ZONIZAMIDE IN NEONATAL
PERIOD AND DURING LACTATION

Öhman I.1, Tomson T.2

1Department of Medicine, Solna, Clinical Pharmacology unit, and Clini-
cal Neuroscience, Stockholm, Sweden; 2Karolinska Institutet, Stockholm,
Sweden

Introduction: To investigate neonates capacity to eliminate zonisamide
and the excretion to breast milk in women treated with zonisamide dur-
ing pregnancy.
Methods: Zonisamide concentrations were measured by high-perfor-
mance liquid chromatography (HPLC) in plasma and in breast milk in
two women with epilepsy treated with zonisamide during pregnancy and
in their offspring. Blood samples were obtained at delivery from the
mother, the umbilical cord, and from the newborns on three occasions
during 5 days after delivery and at breastfeeding. One of the patients
was investigated both at delivery and during lactation, and one patient
was studied at delivery only.
Results: The umbilical cord plasma/maternal plasma ratios of zonisa-
mide were close to one. Plasma levels in the newborns declined rather
slowly and at 72 h postpartum zonisamide plasma levels in the infants
were approximately 65% of the cord plasma. The elimination half-life in
the neonates was estimated to approximately 100 h. At sampling 9 days
after delivery the milk/plasma concentration ratio was 0.8. The zonisa-
mide plasma concentration in the infant was 10.1 lmol/l (approximately
17% of the mother’s plasma levels).
Conclusions: Our limited observations suggest free transfer of zonisa-
mide over placenta and indicate a rather low capacity in the newborn to
eliminate zonisamide. Transfer of zonisamide to breast milk is extensive.
No adverse effects were observed in the infant.

P56
A CASE REPORT OF RADIOIODINE TREATMENT OF
HYPERTHYROIDISM IN EARLY PREGNANCY

Radačić Aumiler M., Francetić I., Makar Aušperger K., Erdeljić V.,
Likić R.

In March 2010, a pregnant woman visited our outpatient clinic, seeking
advice about effect of radioiodine treatment on fetal development. At the
time of visit, gynecologist estimated she was in 9th gestational week. In
January 2010, she recieved I 131 (1 miliCurie) for hyperthyroidism, not
knowing she was pregnant.
According to FDA classification of drugs in pregnancy, I 131 has X in
all trimesters, and is contraindicated in pregnancy. Iodine is concentrated
in fetal thyroid with greater affinity compared to mothers thyroid, the
ability of fetal thyroid to concentrate iodine develops from 10th week of
pregnancy and its administration during pregnancy may cause severe and
potentially irreversible hypothyroidism in neonates. Pregnancy should be
ruled out prior to its use, therefore pregnancy test before administration
is advisable.
In this case, I 131 was administrated in very early stage of pregnancy,
but the question remains how long it could retain in the thyriod, the time
of its elimination and the possibility of further exposition of embrio to
radioactivity. The patient was warned of the potential hazard but encour-
aged to continue the pregnancy with additional consultation of nuclear
medicine specialist for the further evaluation of the uptake of radioiodine
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in the thyroid gland. Nuclear medicine specialist also encouraged contin-
uing the pregnancy.
We contacted patient and found she delivered a healthy full term boy
with no evidence of fetal hypothyroidism at birth. After 6 months we
contacted mother again, and the baby is doing well, normally developing
without any motoric or intelectual impairment.

P57
EVALUATION OF PARENTERAL NUTRITION SENDING TO
HOSPITAL SERVICES AND NURSING KNOWLEDGE
RELATED TO THEIR ADMINISTRATION

Atanasio A., López B., Conde M. C., Seisdedos R., Atanasio A.,
López M. L. L

HG Mancha Centro, Alcazar de San Juan, Spain

Introduction: Parenteral nutrition (PN) order forms are sended to Phar-
macy Service in the morning and they are evaluated and validated by the
pharmacist. PN are prepared in the afternoon and Hospital Services
receive them at 19 pm approximately. If a PN finish before arriving the
next one, infusion should be maintained with glucose 10%.
Objective: To evaluate PN sending and nursing knowledge related to
their administration.
Methods: In November 2009, an anonymous survey was completed by
nursing staff of our Hospital. The survey consists of five questions with
two possible answers: ‘yes’ or ‘no’ and it was distributed to 138 nurses.
In addition, they were asked about length of experience and about Ser-
vice they are working at.
Results: Ninety-seven surveys (70%) were completed and the results
were:
1 96% of nurses considered that the label of PN express all necessary
information.

2 73% answered that PN are received on time.
3 67% knew standardized PN in the Hospital and the different routes of
administration.

4 89% of nurses considered that they know what to do if a PN finish
before arriving the next one, but after analysing the responses we
found that only 45% really know what to do.

5 95% answered that it should be necessary to receive training sessions
about PN administration.

Conclusions: Pharmacy Service label PN with complete information,
ensuring adequate identification, but should improve the sending time to
Hospital Services. Knowledge about PN administration increases with
experience, although it would be necessary to conduct training sessions
for nursing staff.

P58
ANALYSIS OF THE IMPACT OF TRAINING SESSIONS ON
THE IMPROVEMENT OF ENTERAL NUTRITION AND DRUG
ADMINISTRATION THROUGH NASOGASTRIC

Conde M. C., Seisdedos R., Jerez E., Valenzuela J. C., Atanasio A.,
Garcı́a J.

HG Mancha Centro, Alcazar de San Juan, Spain

Introduction: During the months of June, July and August 2009, errors
in the administration of enteral nutrition (EN) and drugs in patients with
nasogastric tube (NGT) or percutaneous endoscopic gastrostomy (PEG)
were analyzed in our Hospital. The Pharmacy Service and Endocrine
Service decided to conduct a training session about artificial nutrition for
nursing and auxiliary staff.
Objective: To analyze the impact of training sessions to nurses and aux-
iliary staff in relation to enteral nutrition (EN) and drugs administration.
Methods: All patients receiving EN between 1st August and 31st Octo-
ber 2010 were included and interventions made by clinical pharmacists
were evaluated. The results were compared with data prior to the training
sessions.

Results: During the study period, 43 patients were included and none
of them received the wrong type of EN, but 2.3% received insufficient
amounts of calories (53% reduction over 2009). The technique of admin-
istration was not correct in 21% of the patients (22% reduction) although
in any case EN was transferred to a container (100% reduction). Medica-
tion was incorrectly administered in 16% of patients (30% reduction).
Conclusions: Training sessions given by the Pharmacy and Endocrine
Services have reduced errors associated with the administration of EN
and drugs in patients with NGT and PEG, but it is still necessary to
improve in the tube composition (polyurethane or silicone) and adminis-
tration of water through the tubes, to ensure adequate hydration of
patients and proper maintenance of tubes.

P59
COMPARISON OF 7.5% NACL/6% DEXTRAN 70 AND 0.9%
NACL ON SERUM SODIUM LEVELS IN PATIENTS
UNDERGOING TRANSURETHRAL RESECTION OF
PROSTATE

Duman A.1, Zeydanoglu Z.1, Duman I.2

1Department of Anesthesia, Selcuk University, Konya, Turkey;
2Department of Pharmacology, Selcuk University, Konya, Turkey

Introduction: Hyponatremia as a result of hemodilution caused by
absorption of hypotonic irrigation fluids is the leading cause of mortality
and morbidity in patients undergoing transurethral resection of the pros-
tate (TURP). 0.9% NaCl (NS) is usually the routine fluid preloading fluid
for spinal anesthesia. The aim of this prospective randomized study was
to compare the effects of small volume 7.5% NaCl/6% dextran 70
(HSD) with NS solutions regarding serum sodium (Na+) levels in
patients undergoing TURP under spinal anesthesia.
Methods: After institutional approval and informed consent, 60 patients
were randomized. Group HSD (n = 30) received 2 ml/kg of 7.5% NaCl/
6% dextran 70, while group NS (n = 30) received 7 ml/kg of 0.9% NaCl
solution as preloading. Spinal anesthesia was performed with 2 ml of 5%
hyperbaric bupivacaine+0.5 ml of fentanyl. Serum sodium levels were
measured before and after the operation. Hemodynamic data and side
effects were also recorded. Student’s t and Mann–Whitney–U tests were
used as appropriate P < 0.05 was considered as significant.
Results: Preoperative Na+ levels and irrigation volumes were similar.
Small volume HSD resulted in higher postoperative Na+ levels.

Table 1: Serum Na+ levels

HSD NS P

Preoperative Na+ 141.0 ± 3.2 142.3 ± 3.2 0.106
Postoperative Na+ 145.1 ± 3.1 141.6 ± 2.9 0.000*
Irrigation fluid (ml) 12000.0 ± 4601.3 11566.6 ± 3114.8 0.67
*P < 0.05.

Conclusions: This study shows that small volume HSD is more effec-
tive in preventing hyponatremia than NS in patients undergoing TURP
with spinal anesthesia.

P60
DRUG BURDEN INDEX (DBI) ASSOCIATED WITH FUNCTION
IN OLDER PEOPLE LIVING IN FINLAND

Gnjidic D.1,2, Hilmer S. N.1,2, Bell J. S.3,4, Lönnroos E.3,4,5, Sulkava R.5,
Hartikainen S.4,6

1Department of Clinical Pharmacology and Aged Care, Royal North
Shore Hospital, Australia; 2Sydney Medical School, University of Syd-
ney, Australia; 3Kuopio Research Centre of Geriatric Care, University of
Eastern Finland, Finland; 4Clinical Pharmacology and Geriatric Pharma-
cotherapy Unit, School of Pharmacy, Faculty of Health Sciences,
University of Eastern Finland, Finland; 5Institute of Public Health and
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Clinical Nutrition, Department of Geriatrics, University of Eastern Fin-
land, Finland; 6Leppävirta Health Centre, Leppävirta, Finland

Introduction: The DBI, an evidence based tool used to capture a per-
son’s total exposure to anticholinergic and sedative drugs has been asso-
ciated with impaired function in older people living in US and Australia.
The aim of this study was to investigate the relationship between the
DBI and functional outcomes in older people enrolled in the Geriatric
Multidisciplinary Strategy for the Good Care of the Elderly (GeMS)
study, Finland.
Methods: This was a randomised comparative study including commu-
nity-dwelling people aged ‡75 years. Outcomes included 10 m-walking
speed, chair stands test, timed up and go (TUG) test, grip strength,
instrumental activities of daily living (IADL) and Barthel Index.
Results: The study population consisted of 700 participants. The mean
age (SD) of the population was 81.3 ± 4.6 years, and 69% were female.
Exposure to DBI drugs was identified in 37% of participants: 24% had a
DBI range between >0 < 1, and 13% DBI ‡ 1. After adjusting for cova-
riates, exposure to DBI drugs was associated with slower walking speed
(P < 0.0001), poorer performance on chair stands (P = 0.0001) and TUG
(P < 0.0001), difficulties in IADL (P < 0.0001) and Barthel Index
(P < 0.0001). The mean adjusted walking speed, time to complete chair
stands and TUG, IADL and Barthel scores were significantly poorer
among participants with higher DBI ranges.
Conclusions: In older community-dwelling adults living in Finland,
DBI was associated with impaired physical performance. This finding
supports the use of the DBI tool to measure the impact of medications
on function in older people.

P61
LUTEIN SUPPLEMENTATION INCREASES MACULAR
PIGMENT OPTICAL DENSITY IN PATIENTS WITH
AGE-RELATED MACULAR DEGENERATION

Schmidl D.1, Weigert G.2, Kaya S.1, Pemp B.1,2, Sacu S.2, Lasta M.1,
Werkmeister R. M.3, Dragostinoff N.3, Simader C.2, Garhofer G.1,
Schmidt-Erfurth U.2, Schmetterer L.1,3

1Department of Clinical Pharmacology, Medical University of Vienna,
Vienna, Austria; 2Department of Ophthalmology, Medical University of
Vienna, Vienna, Austria; 3Center for Medical Physics and Biomedical
Engineering, Medical University of Vienna, Vienna, Austria

Introduction: Several large scale studies indicate that reduced intake of
lutein, a major component of the macular pigment, is a risk factor for the
development of age-related macular degeneration (AMD). The purpose
of the present study was to test the hypothesis that lutein supplementa-
tion increases macular pigment optical density (MPOD). Additionally,
we investigated whether lutein supplementation improves visual acuity
(VA) and macular function (mean differential light threshold, MDLT).
Methods: In this randomized (2:1), placebo-controlled, double-masked,
parallel group study, 126 patients with AMD (AREDS stages 2, 3 and 4)
received either lutein or placebo for 6 months. MPOD was measured
using a custom-built reflectometer. VA was assessed with ETDRS charts
and MDLT was assessed using a microperimeter.
Results: Lutein intake significantly increased MPOD by 27.9 ± 2.9%
(P < 0.001 vs. placebo). A tendency towards an increase was seen for
MDLT and VA (MDLT: P = 0.096 vs. placebo, VA: P = 0.070 vs. pla-
cebo). After 6 months a significant correlation was found between the

increase in MPOD and the increase in MDLT (r = 0.25, P = 0.027) as
well as between the increase in MPOD and the increase in VA (r = 0.27,
P = 0.013).
Conclusions: The present study demonstrates that lutein supplementa-
tion increases MPOD as assessed with an objective method. The correla-
tion between the change in MPOD and the change in VA and MDLT
indicates that patients who show a pronounced increase in MPOD also
benefit in terms of visual function.
An unrestricted research grant from Pharmaselect is thankfully acknowl-
edged.

P62
BIO-ELECTRICAL IMPEDANCE ANALYSIS TO IMPROVE
ESTIMATES OF CREATININE CLEARANCE IN RENAL
TRANSPLANT RECIPIENTS

Van Kan H. J. M.1,2, Meier B.2, Harpe M. F.2, Krediet R. T.3,
Rowshani A. T.3,4

1Department of Clinical Pharmacy, Gelre Hospitals, Apeldoorn, The
Netherlands; 2Department of Clinical Pharmacy, Academic Medical
Center, Amsterdam, The Netherlands; 3Department of Nephrology,
Academic Medical Center, Div. of Internal Medicine, Amsterdam, The
Netherlands4Department of Internal Medicine and Transplantation,
Erasmus Medical Center, Rotterdam, The Netherlands

Introduction: The glomerular filtration rate (GFR) is regarded as the
best parameter to assess renal function. Direct measurement of GFR by
inulin clearance as the golden standard or using other, radioisotopic
methods, is however not applicable as a daily routine. In clinical practice
24-h creatinine clearance (CL24h) is mostly applied, although this is a
patient inconvenient method, and moreover, its adequacy is questionable.
Alternatively, several equations have been developed to estimate creati-
nine clearance (e.g. Nankivell, Cockroft-Gault, MDRD). The aim of this
study was to develop an equation (CLBIAPIN) that predicts creatinine
clearance from body cell mass (BCM) and serum creatinine (SCr) and to
compare existing clearance predicting equations to CL24h.
Methods: The BCM values were obtained using a bioelectrical imped-
ance analysis device (Bodystat� Quadscan 4000) in 57 adult kidney
transplant recipients. Measurements were made during a patient’s regular
outpatient visit when monitoring of CL24h was scheduled. Correlations
were calculated between measured CL24h and estimates from commonly
used reference formulas. Results were compared with our newly devel-
oped CLBIAPIN. Approval for the study was given by the institution’s
Medical Ethical Review Board.
Results: The correlation coefficients (r2) between CL24h and the refer-
ence formulas ranged from 0.40 to 0.63. The correlation between CL24h
and BCM/SCr showed a coefficient that was in the same range as the
other equations (r2 = 0.48). After this comparison, a simple linear model
(CLBIAPIN equation) was developed in the first 50% of patients, and
then validated in the second 50%. The CLBIAPIN equation predicted
CL24h quite well (r2 = 0.58). Only the Modification of Diet in Renal
Disease (MDRD) equation predicted CL24h slightly better (r2 = 0.63).
Conclusions: Our preliminary data suggest that models with BCM and
SCr predicting creatinine clearance seem promising for use in daily clini-
cal practice. Future studies are needed to further develop and validate
these models in larger groups of renal transplant recipients and patients
with other primary kidney diseases.
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P63
MOST FREQUENT MEDICAL ERRORS IN CRIMEA,
UKRAINE

Matvieiev O., Konyaeva O., Radzivil P., Matvieieva N., Koval O.

Department of Clinical Pharmacology and Pharmacotherapy, Physical
Therapy, Crimea State Medical University, Simferopol, Ukraine

One of the most important factors leading to increase of drug side
effects frequency is medical errors. We analyzed a structure of medical
errors in Autonomic republic of Crimea in period from 2000 to
2010 year. In our work we used 5303 drug adverse effect reports sent
by doctors to Crimea department of State Pharmacological center of
Ministry of health of Ukraine. It was found that most frequent type of
medical errors (3.8% of all reports) in region is an ignoring of drug
allergy anamnesis: doctors prescribed the drug caused reaction in past
or drug that belongs to the same pharmacological group. In 0.4% of
cases we registered development of severe bronchial constriction in
patients with bronchial asthma caused by non-steroidal anti-inflamma-
tory drugs such as diclofenac sodium, metamisol sodium and ketorolac.
Although the efforts of State pharmacological center in regulation of
dextrane use they continue to be prescribed out-of-label, doctors do not
carry out test for sensibility and do not administer specific antidotes
blocking dextrane antibodies. In last years 4 lethal cases caused by dex-
tranes were registered in Ukraine, one in Crimea. A serious medical
error in pediatrics is administration of two and more antipyretics for
same patient (0.7%) and use of paracetamol as medicine preventing
fever (0.2%). In our opinion the main reasons of mentioned above
errors are shortage of knowledge of numerous trade names of drugs
which contain same active substance and nonrational use of drugs par-
ticularly caused by pharmaceutic manufacturers’ pressing on doctors.

P64
ANALYSIS OF FREQUENCYAND STRUCTURE OFADVERSE
REACTIONS FROM ORAL ANTICOAGULANTS, RECORDED
BY SPONTANEOUS REPORTING IN RUSSIA

Kukes I. V., Sychev D. A.

First Moscow State Medical University, Moscow, Russia

Introduction: Currently, thrombotic complications are one of the lead-
ing causes of cardiovascular mortality, morbidity and hospitalization,
bringing huge economic losses to the state. To reduce the risk of such
complications, patients are assigned oral anticoagulants (OAC), however,
and these drugs in turn are the cause of many complications in the form
of adverse drug reactions (ADR). For the first time in the Russian Feder-
ation analyzed ADR frequency and structure by using OAC in clinical
practice, reported by spontaneous reporting.
Materials and Methods: ADR analysis of frequency and structure from
oral anticoagulants, reported by spontaneous reporting was carried out
using an electronic database of Roszdravnadzor, with the last update in
October 1, 2010 (http://www.roszdravnadzor.ru).Carried out the analysis
contained in the database of spontaneous reports ofADPfor 3 registered
in the Russian Federation OAK: Warfarin, Acenocoumarol (Sinkumar),
Fenindionum. We studied the frequency and structure of adverse drug
reactions by type, by specification, by severity and by outcome). To
assess the causal relationship ‘drug-ADR’ was used Naranzho scale.
Results: In conducting the analysis contained in the database Roszdrav-
nadzor as of October 1, 2010, spontaneous reports of ADR by using
Warfarin, Acenocoumarol (Sinkumar), Fenindionum was revealed: 82
reports of ADR. With all this in the Roszdravnadzor database as of Octo-
ber 1, 2010 contained 13,497 spontaneous reports of all ADR. Thus, the
share of the ADR by using oral anticoagulants in the overall structure of
all ADR is 0.61%.

Of the 82 cases of ADR from oral coagulants, were seriously 61 cases.
Totally in the database registered 6581 cases of serious ADR from the
use of all drugs. Thus, the percentage of oral anticoagulants ADR to all
drugs ADR is 0.9%.
Total observed three deaths from the use of oral anticoagulants. In total,
235 registered deaths by all drugs. Consequently, the percentage of
deaths from oral anticoagulants in the database amounts to 1.3%.
Conclusions: According to the FDA, oral anticoagulants ADR, took
3rd place by frequency and death reason among all major ADR from all
drugs. We obtained the low incidence of oral anticoagulants ADR in
Roszdravnadzor database by following reasons: apparently not adequate
statistics cover of ADR and particularly bleedings (especially ‘serious’)
from oral anticoagulants can ‘hide’ under other diagnoses (as a complica-
tion of peptic ulcer or hemorrhagic stroke by type, etc. etc.). That’s why,
the results of FDA and Roszdravnadzor are such different, but it doesn’t
mean that the problem in Russia isn’t serious

P65
PHARMACO-TOXICOLOGICAL EVALUATION OF DRUG
IMPURITIES, BENEFIT/RISK ASSESSMENTS AND
OPTIMISING THE SAFE USE OF MEDICINES-ROLE OF
CLINICAL PHARMACOLOGIST

Stanimirovic V., Stojiljkovic M.

Medicines and Medical Devices Agency of Serbia ALIMS, Belgrade,
Serbia

A good benefit/risk assessment is vital to ensuring new drugs are made
available as early as possible without undue risks to patients.
In some cases, early availability could be achieved through a ‘staggered
approval’ system, where the drug is initially approved for a better defined
or more restricted population, and then broadened to a wider population
when more ‘real-life’ data are available.
The drug licensing process and the relative effectiveness/cost:benefit pro-
cess are two separate things especilly related to generic drugs.
Efficacy vs. effectiveness, relative efficacy of generics vs. originator, can
differ in terms of clinical endpoints.
Regulators – pharmaceutical technology assessment experts are faced
more frequently with different manufacturing approaches to the same
product.
Ordinary impurities are defined as those species in drug substances and/
or drug products that have no significant, undesirable biological activity
in the amount present. But these impurities may arise out of syntehesis,
preparation or degradation of compendial articles. In certain instances,
impurities that pose a potential health risk may be detected. Potential
API impurities depend on source (plant, animal, microbial) and manufac-
turing process for enzymes and include proteins (enzyme and host cell),
nucleic acids, endotoxins and bioburden.
Risk Assessment Framework is Based on three Principal: Control of
incoming materials, Process understandingand analytical surveillance of
API and Safety evaluation of potential residues.
It is important to stres out that inherent differences exist between small
molecule impurities and enzyme preparation-related residues.
Risk assessment is based on a scientific evaluation of relevant safety and
process risk factors. Process risk factors as enzyme source, stage in syn-
tesis can influence clinical risk factors. Clinical risk factors are related to
dosing route/oral, parenteral, inhalation, ocular, dermal that colud be fol-
lowed with hypersensitivity reactions/, limited dosing duration, and lower
dose-response relationships that often could not be evident on the basis
of evaluation submitted documentation in process of registration/espe-
cially when it is generic drug/.
These significant intra-individual differences in responses could be
detected only after putting drug on the market.
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ICH Guidelines on impurities :Q3A(R2): Impurities in New Drug Sub-
stances, Impurities in New Drug, and Q3B(R2): Impurities in New Drug
Products, specifically deal with those impurities which might arise as
degradation products of the drug substance or arising from interactions
between drug substance and excipients or components of primary pack-
aging materials and which set out a rationale for the reporting, identifica-
tion and qualification of such impurities based on a scientific appraisal of
likely and actual impurities observed, and of the safety implications, fol-
lowing the principles elaborated in the parent guideline.
Threshold values for reporting and control of impurities are proposed,
based on the maximum daily dose of the drug substance administered in
the product.
Considering patient population and duration of use such product, clinical
pharmacologiyst is obliged to give the scientific assessment related to:
Genotoxicity studies performed, General toxicity studies, Other specific
toxicity endpoints, as appropriate, as well as the scientific opinion related
to all efficacy and safety data acquired during the marketing life-cycle of
the product.
In conclusion Extrapolation of Efficacy and Safety ICH Guidelines with
relevant ICH Guidelines on impurities/Q3A(R2): Impurities in New Drug
Substances, Impurities in New Drug, Q3B(R2): Impurities in New Drug
Products/ and with current regulatory requirements, pose the clinical
pharmacologyst in the role of the main supporter for making the final
regulatory decision of acceptance or refusal the drug documentation con-
sisting in CTD Module 3/Quality/.

P66
PHYSICIANS’ AWARENESS OFADVERSE DRUG REACTIONS

Kostyakova E., Andreeva I., Fokin A., Ilyin D., Stetsiouk O., Korneva E.

Smolensk State Academy, Smolensk, Russia

Introduction: Adverse drug reactions (ADRs) pose a significant medi-
cal problem. Comprehensive knowledge of potential ADR’s by physi-
cians assures safe drug therapy. The aim of the study was to investigate
physicians’ awareness of ADRs.
Materials and Methods: An anonymous survey of Russian-speaking
physicians was performed through 2006–2011 with the use of a web-
based questionnaire regarding ADRs for visitors of www.antibiotic.ru
website.
Results: In total 146 respondents participated in this survey. Most of
participants (121/146–81.2%) were employees of inpatient departments.
There were 56 (38.6%) surgeons; 32 (22.1%) specialists in clinical
pharmacology; 23 (15.9%) internists and 10 (6.9%) pediatricians. Pro-
fessional experience of >10 years had 68 (46.6%) of respondents; 5–
10 years – 42 (28.8%) and <5 years – 36 (24.7%) participants. Most of
respondents (82.9%) esteem ADRs as a substantial problem and 95.9%
of physicians encountered with ADRs in their practice. ADRs were
caused by antibiotics – 38.4%, nonsteroidal anti-inflammatory drugs
(NSAIDs) – 19.9%, antihypertensives – 9.7%, glucocorticoids – 8.7%,
sedatives – 5.4%, digitalis glycosides – 4.5%, diuretics – 3.6% and oth-
ers – 9.7%. Clinical manifestations of ADRs involved skin (27.3%),
gastrointestinal tract (24.3%), respiratory system (10.6%), blood
(10.3%), central nervous system (8.0%), multiple organ dysfunction
syndrome (7.8%), cardiovascular (6.9%) and urinary system (3.9%).
Serious adverse events (SAEs) were diagnosed by 59 (42.1%) physi-
cians. In most cases SAEs were reported by clinical pharmacologists
(32.2%), surgeons (28.8%) and internists (16.9%). SAEs were caused
by antibiotics in 28.4%, NSAIDs in 18.9%, contrast media in 9.5%,
glucocorticoids in 5.4% and antihypertensives in 4.1% of cases. ADRs
were obligatory reported in source documents by 82 (58.6%) respon-
dents, occasionally – by 55 (39.2%) and never – by 2 (1.4%) respon-
dents. The reported reasons for opt SAEs reporting were lack of
awareness (37.5%), lack of time (18.8%), willing to avoid administra-
tive investigation of the issue (18.8%), considering ADR as non-signig-
icant (6.3%) and a feeling of incompetence (6.3%). Physicians working
at outpatient clinics reported only 57.8% of noted ADRs, while in hos-
pitals 72.7% were reported.
Conclusion: Most of physicians acknowledge frequent occurrence of
ARDs in clinical practice Antibiotics and NSAIDs are the most common

causes of ADRs. ADRs involving skin and gastrointestinal tract account
for >50% of all ADRs.
Source of the funding – grant.

P67
CONSTRAINTS IN SCREENING FOR CLINICAL LABORA-
TORYADVERSE EVENTS IN PHASE I TRIALS

Turchanowa L., Peterfai E., Bouday B., de Mey C.

ACPS-Network, Mainz-Kastel, Germany;
DRC Drug Research Center Ltd., Balatonfüred, Hungary

Background: AE-attribution of on-study changes in clinical laboratory
test results (CLINLAB) is subject to several constraints.
Purpose: (i) to propose a systematic procedure to identify and qualify
CLINLAB-AE, and (ii) to draw attention on confounding on-study medi-
cation-unrelated factors resulting in relevant CLINLAB-AE.
Methods: To process CLINLAB-results via the following steps: (i)
compare vs. CLINLAB reference range (= identify anomalies), (ii) grade
anomalies vs. CTCAE-4 criteria (=identify and qualify noteworthy val-
ues), (iii) cross-check on-study changes vs. reference database (=identify
noteworthy changes), (iv) identify noteworthy changes leading to note-
worthy values/anomalies, and (v) overall evaluation by the investigator.
Results: This approach may be confounded by the occurrence of unex-
plained substantial on-study CLINLAB-fluctuations that are not medica-
tion-related (while also occurring under placebo). We demonstrate such
interferences for haemoglobin, liver enzymes and triglycerides, mainly
observed in phase I trials that require 2–3 weeks in-house hospitalisation
with repeated PK- and CLINLAB-testing.
Conclusion: The chosen multistep approach provides systematic, objec-
tive and robust analysis of CLINLAB-data and identification of CLIN-
LAB-AE, unconfounded by inconsistencies in the investigator’s
judgment. However, this might still be confounded by unexplained on-
study medication-unrelated CLINLAB-fluctuations. There is need to cre-
ate more awareness and to build a broader reference database in order to
avoid that such observations are seen as an indication of poor study con-
duct.

P68
DIPYRIDAMOLE THERAPYAFTER STROKE: ADVERSE
EFFECTS ARE COMMON

Cameron A. C., Dawson J., Quinn T. J., Lim W. H., Walters M. R.

Institute of Cardiovascular and Medical Sciences, University of Glasgow,
Gardiner Institute, Western Infirmary, Glasgow, UK

Background: The antiplatelet clopidogrel has equivalent efficacy to
aspirin with dipyridamole as secondary prevention after stroke. Rando-
mised controlled trials suggest dipyridamole has more limited tolerability
and its dosing is less convenient. We assessed the number of patients
attending a cerebrovascular clinic who had been prescribed dipyridamole
and the proportion who had experienced adverse effects.
Method: We conducted a prospective analysis of patients attending a
cerebrovascular clinic between 16/01/08–30/01/08, 07/07/08–04/08/08
and 12/01/09–30/01/09 after stroke. Hospital records were reviewed to
identify demographics. Patients who had been prescribed dipyridamole
were interviewed, since this is first-line treatment locally. We ascertained
if they were still taking dipyridamole, if they had experienced adverse
effects and changes made to therapy as a result.
Results: Eighty-six patients were included: 50 (58%) were male. The
initial stroke diagnoses were: TACS, eight patients (9%); PACS, 43
(50%); LACS, 16 (19%); POCS, 8 (9%); ICH, 4 (5%); and amaurosis fu-
gax, 7 (8%). Antiplatelet or anticoagulant therapy had been prescribed to
83 patients (97%). Forty-six (55%) had been prescribed dipyridamole.
Fourteen of these (30%) experienced adverse effects attributable to dipy-
ridamole and 5 (11%) discontinued therapy. The most common adverse
effects were headache [nine patients (20%)] and nausea/vomiting [three
patients (7%)]. No aspect of medical history or concomitant medication
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was associated with experiencing an adverse effect in patients prescribed
dipyridamole on v2 analyses.
Conclusions: Adverse effects are common following dipyridamole pre-
scription and one-third of affected patients discontinue therapy. These
findings are broadly compatible with results from RCTs including
ESPRIT (20%) and ESPS-2 (25%).

P69
NEW CLUES FOR GENTAMICIN-INDUCED NEPHROPATHY:
INHIBITION OF GENE EXPRESSION OF LONG FATTYACID
AND CARNITINE TRANSPORTERS

Al-Shabanah O. A., Sayed-Ahmed M. M.

Department of Pharmacology, College of Pharmacy, King Saud Univer-
sity, Riyadh, Saudi Arabia

This study investigated, on gene expression level, the mechanisms
whereby gentamicin (GM) induces secondary carnitine deficiency and its
relationship to GM-induced acute nephropathy in rats. Wistar albino rats
were divided into four treatment groups: Animals in group 1 were I.P.
injected with normal saline for eight consecutive days. Rats in group 2
were injected with GM (80 mg/kg/day, I.P.) for eight consecutive days.
Animals in group 3 were given L-carnitine (200 mg/kg/day, I.P.) for
eight consecutive days. Animals in group 4 were received L-carnitine
(200 mg/kg/day) 1 h prior to GM (80 mg/kg/day) for eight consecutive
days. At the end of the treatment protocol, animals were sacrificed, kid-
neys were isolated and analyzed. GM resulted in a significant increase in
the expression of tissue inhibitor of metalloproteinase-1 (TIMP-1), colla-
gen type I and collagen type IV and a significant decrease in the expres-
sion of organic cation/carnitine transporter (OCTN2), carnitine
palmitoyltransferase I (CPT I) and matrix metalloproteinase-9 (MMP-9).
Administration of L-carnitine to GM-treated rats resulted in complete
reversal of GM-induced alteration in the expression of all studied genes
to control values. Data from this study revealed that: GM induces carni-
tine deficiency by decreasing the expression of carnitine transporter,
OCTN2, in the proximal tubules with the consequent increase in urinary
carnitine excretion. GM induces its nephrotoxicity by increasing extracel-
lular matrix accumulation secondary to increasing collagen synthesis and
up-regulating TIMP-1 and down-regulating MMP-9 expression. Carni-
tine supplementation attenuates GM-induced nephropathy by modulating
the relationship between MMP-9 and TIMP-1 which determines the
integrity of the extracellular matrix.

P70
PURPLE GASTRIC JUICE DISCOLORATION IN AN INFANT
RECEIVING OMEPRAZOLE – INACTIVATION OF OMEPRA-
ZOLE DUE TO PREMATURE COATING DISSOLUTION

Beers E.1, Van den Broek M. P. H.2, Egberts A. C. G.2,3

1Netherlands Pharmacovigilance Centre Lareb,’s-Hertogenbosch, The
Netherlands; 2Department of Clinical Pharmacy, University Medical Cen-
tre Utrecht, The Netherlands; 3Utrecht Institute for Pharmaceutical Sci-
ences, Faculty of Science, Utrecht University, The Netherlands

Introduction: Omeprazole can be prescribed for gastro-esophageal pro-
tection.1 It usually is administered in an oral pharmaceutical formulation
preventing pH-dependent release of omeprazole before it reaches the
duodenum.
Methods: We describe an infant who developed purple-colored gastric
juice discoloration after buccal omeprazole administration. The mecha-
nism of omeprazole discoloration is simulated in a laboratory setting.
Results: A 3-week old Caucasian boy developed symptoms of gastro-
esophageal reflux in combination with poor weight gain. Therefore, he
received omeprazole 10 mg once daily in the evening. After opening the

capsules (omeprazole 10 mg, Ratiopharm), the coated particles were
inserted in the buccal space, immediately followed by breastfeeding. Five
weeks after start of omeprazole therapy the boy’s refluxed gastric juice
contained purple particles. This occured almost every day, but only in
the morning after sleeping. The omeprazole administration regimen was
changed: after administration in the buccal space the child sucked a
dummy teat for a few minutes, so that the particles were swallowed ade-
quately. Consequently he was breastfed. The purple particles were then
observed only twice in a couple of months.
In a laboratory setting addition of the coated particles to a basic solution
resulted in degradation of the coating and a visible turbidity of the solu-
tion. By adding hydrochloric acid the solution was made acidic, turning
the solution and particles yellow. Making the solution basic again, the
yellow solution and particles turned violet-red. Addition of coated omep-
razole particles to a neutral solution resulted in no visible coating degra-
dation.
Conclusions: Buccal administration of coated omeprazole leads to pre-
mature dissolution and inactivation of omeprazole, visible as purple parti-
cles. Co-administration of a bit of an acidic (semi-) liquid product will
decrease premature coating dissolution and reduce oral retention time
because of facilitated swallowing. Grapefruit juice should be avoided
because of an interaction with the hepatic cytochrome P450-3A4
enzyme. Furthermore, administration of omeprazole 30 min before feed-
ing will optimize effectiveness, because the peak plasma concentration
will coincide with mealtime.2
References:
1. Dutch SmPC omeprazole Ratiopharm. http://db cbg-meb nl/IB-tek-

sten/h24777 pdf 2009 July 14 [cited 2011 Feb 7].
2. Rudolph CD et al. J Pediatr Gastroenterol Nutr 2001;32 Suppl 2:S1-

31.

P71
ADVERSE DRUG EVENTS IN INTRA-HOSPITAL TRANSFERS
TO INTENSIVE CARE UNIT

Besson M., Gasche Y., Dayer P., Desmeules J.

Geneva University Hospitals, University of Geneva

Introduction: Adverse drug events (ADE) represent more than 6% of
hospitalisations and can be life threatening. In a pilot study, we previ-
ously showed that ADE were implicated in 20% of intensive care unit
(ICU) admissions. As 1/3 came from the hospital wards, we focused on
assessing the contribution of ADE in intra-hospital transfers to ICU and
to determine their preventability.
Method: Prospective observational study. Admissions to the ICU of the
Geneva University Hospitals (36 beds) for 6 months were systematically
analysed from January to July 2009. Demographic and medical data,
drug history, clinical evolution and outcome were systematically col-
lected. Clinical pharmacologists and ICU specialists decided indepen-
dently on drug imputability, according to WHO criteria and
preventability.
Results: From January to July 2009, 1310 ICU admissions were
recorded, 323 of which were from the hospital wards. Most of the ADE
were respiratory (30%), haemorrhagic (28%) or cardiovascular (20%)
events. Accordingly drugs were mainly opioı̈ds, benzodiazepines or both,
anticoagulants and beta-blockers. Clinical pharmacologists implied twice
as much an ADE in ICU admission than the ICU specialist. More than
one third of the AE were considered probably related with ICU transfer
and 18% were considered preventable by both specialists.
Conclusion: These results confirm that ADE are frequently involved in
ICU inward transfer and that one fifth are considered preventable. Our
results stress the important contribution of the clinical pharmacologist for
improving intra hospital serious adverse event detection and underscore
the need of developing strategies to try to prevent these ADE related
transfers.
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P72
PREVALENCE OF PREGABALIN IN URINE SAMPLES FROM
PATIENTS TREATED FOR SUBSTANCE-DEPENDENCY

Bjånes T. K.1, Fossan K. O.1, Schjøtt J.1,2, Riedel B.1,2

1Laboratory of Clinical Biochemistry, Section of Clinical Pharmacology,
Haukeland University Hospital, 5021 Bergen, Norway; 2Institute of Med-
icine, Section for Pharmacology, University of Bergen, Bergen, Norway

Background: Pregabalin is a gamma-aminobutyric acid (GABA) ana-
logue approved for the treatment of partial-onset epileptic seizures, neu-
ropathic pain and generalized anxiety disorders. There has been
increasing concern about the abuse potential of this drug. We therefore
studied the prevalence of pregabalin in urine samples from patients trea-
ted for substance-dependency, and assessed whether its presence was
based upon a prescription made by the respective patient’s physician.
Methods: Urine samples from 635 patients (69.1% males, mean age
37 years) treated for substance-dependency were analyzed for pregabalin
in addition to a wide range of substances of abuse by using liquid-chro-
matography tandem mass-spectrometry (LC-MS/MS). Pregabalin-posi-
tive urine samples were linked to the presence or absence of a
prescription for pregabalin for the time point the samples were taken and
studied for the number of substances of abuse present in urine.
Results: Eighty-four patients (13.2%) had at least one positive urine
sample for pregabalin. Thirty-two of these patients (38%) had no pre-
scription for pregabalin by the time the positive sample was delivered.
The mean number of other detected substances of abuse in urine was
2.54 for the group with pregabalin-positive urine samples vs. 1.70 for the
group with pregabalin-negative urine samples (P < 0.001). In addition,
the mean number of other substances of abuse present in urine was
higher in those without vs. those who had a prescription (mean 3.25 vs.
2.1; P = 0.012).
Conclusion: Our data support the notion that pregabalin is likely to
have an abuse potential that has to be taken into account in the choice of
a drug regimen in patients treated for substance abuse.

P73
DETECTION AND CLINICAL CONSEQUENCES OF DRUG-
DRUG INTERACTIONS IN HOSPITALIZED PATIENTS -PRELI-
MINARY RESULTS OFAN OBSERVATIONAL STUDY

Bucsa C., Farcas A., Cazacu I., Bojita M.

University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Pasteur street
no.6, Cluj-Napoca, Romania,

Introduction: The aim of this study was to asses the potential DDI’s as
well as the DDI’s with clinical negative consequeces (ADR’s) before and
during hospitalization in patients admitted to an internal medicine ward.
Methods: The prospective study included, up to date, 108 patients
admitted during 4 weeks in an internal medicine ward. The patients were
interviewed at least twice during the hospitalization, regarding the drugs
used and present sympthomatology. Other information as medical his-
tory, medication used during the hospitalization, laboratory data and the
results of other clinical investigation was collected from the patients’
charts. The potential DDI’s were identified using the Thomson Microme-
dex program. Each patient was monitored in order to detect the clinical
consequences of DDI’s if present.
Results: Fortytwo patients were enrolled in this study during 4 weeks.
The mean age of patients was 59.60 years and the mean of hospitaliza-
tion stay was 8.05 days. The average number of prescribed drugs per
patient was 4.80 before admission and 6.36 for drugs prescribed during
hospitalization. Seventyeight major potential DDI’s were identified.
Seven DDI’s led to 9 ADR’s out of wich 5 ADR’s were serious, being
the cause of admission or prolongation of hospitalization.
Conclusions: Not all the potential DDI’s described in literature have
clinical consequences. Of clinical importance are the ones that may lead
to changes in the therapeutic effect of one of the two drugs involved in
the DDI or to ADRs. When a high risk DDI is identified in a patient’s
therapy, adequate monitoring of the patient is highly recommended in
order to prevent an adverse outcome.

Acknowledgements: This project was supported by a research grant
financed by the Romanian Ministry of Education, Research and Innova-
tion — PNII 12-102/2008.

P74
ACUTE RENAL FAILURE, CONSEQUENCE OF PERINDOPRIL
AND KETOPROFEN THERAPY

Bucşa C., Cazacu I., Farcas A., Achimas A., Bojiţă M.

University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Cluj-Napoca,
Romania

A lot of medicines have the potential to induce renal toxicity and angio-
tensin converting enzyme (ACE) inhibitors are among them. Acute renal
failure (ARF) is an adverse drug reaction to ACE inhibitors which occur
mostly in the presence of some risk factors, such as associating non-ste-
roidal anti-inflammatory drugs (NSAIDs) to ACE inhibitors therapy.
We want to present a case of a 62-year-old woman who is admitted to
hospital with urinary tract infection and ARF. The patient describes nau-
sea, loss of appetite, weakness, also presenting dysuria, pollakiuria, olyg-
uria and dehydration at the admission. Serum creatinine is 3.0 mg/dl,
serum urea 191 mg/dl and serum potasium 6.8 mEq/l. The patient is also
known with arterial hypertension 1st stage, viral hepatitis, spondylarthro-
sis and thyroid lymph nodes and she is on therapy with perindopril
2 · 4 mg/day, ketoprofen 100 mg/day, silybinum 3 · 150 mg/day and a
herbal medicine with hepatoprotective properties for 10 month.
Three days after interrupting perindopril therapy and starting iv treat-
ment with glucose 5%, 500 ml and 6 units of insulin three times daily,
the patient condition is improving, serum creatinine levels reaching
1.9 mg/dl.
The combination of ACE inhibitors and NSAIDs poses a risk of renal
failure and in order to prevent this monitoring the serum creatinine and
potasium levels is necesary.
Acknowledgements: This project was supported by a research grant
financed by the Romanian Ministry of Education, Research and Innova-
tion — PNII 12-102/2008.

P75
SIGNAL DETECTION OF DRUG INTERACTION OF TAMIFLU
IN KOREAN NATIONAL HEALTH INSURANCE REVIEW
DATABASE

Eum S. N., Choi C. A., Kim H. A., Shin W. G.

College of Pharmacy and Research Institute of Pharmaceutical Sciences,
Seoul National University 28 Yeongeon-dong Jongno-gu Seoul, South
Korea

Introduction: To evaluate the usefulness of information component
(IC) on national health insurance data for adverse effect (AE) signal
detection.
Methods: The Health Insurance Review & Assessment Service database
from Apr, 2009 to Apr, 2010 was used to collect the patients with influ-
enza. Drug-AE pairs of Tamiflu and non-Tamiflu were generated when
patients had visited the hospital with newly occurred diseases within
5 days after visiting the hospital for influenza. IC signals of Tamiflu were
calculated and screened when IC-2SD>0 to identify agreements between
AEs of Tamiflu from IC and those from the reference. AEs not expected
to have relations with Tamiflu were excluded from this study.
Results: The total number of patients included was 3,885,4810.
1,179,575 pairs of Tamiflu were generated and 61, 149, 139, 257 pairs
screened by IC-2SD, PCR, COR, and RR respectively. Agreements with
references are nine among 61 pairs screened by IC-2SD, 14 among 149
pairs by PCR, 14 among 139 pairs by COR, and 19 among 257 pairs.
IC-2SD has the highest positive predictive value(PPV) and the least sen-
sitivity.
Conclusion: In data mining study applying IC to health insurance data
showed potential to detect AEs. Further studies on methodology with
various drugs are needed.

79

� 2011 The Authors
Basic & Clinical Pharmacology & Toxicology � 2011 Nordic Pharmacological Society. Basic & Clinical Pharmacology & Toxicology, 109 (Suppl. 1), 56–164



P76
ACTIVE MONITORING SYSTEM TO IDENTIFYAND
CHARACTERIZE ADVERSE DRUG REACTIONS IN
HOSPITALIZED PATIENTS IN ROMANIA

Farcas A. M1 Sinpetrean A.2 Farah C. D.1 Dumitrasu D. L.2,
Achimas A. C.3 Bojita M. T.1

1University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Drug Informa-
tion Research Center, Cluj-Napoca, Romania; 22nd Medical Department,
University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Cluj-Napoca,
Romania; 34th Medical Department, University of Medicine and Phar-
macy ‘Iuliu Hatieganu’, Cluj-Napoca, Romania

Background: It is generally recognized that adverse drug reactions
(ADRs) represent a constant concern of the health systems in terms of
early recognition, proper management and prevention. Stimulated sponta-
neous reporting is a pragmatic method used for detection and character-
ization of ADRs in different hospital settings.
Objectives: Aiming to come with new data on ADRs, to study their
nature and to target the most frequent ADRs in order to take future pre-
ventive measures, we implemented a stimulated spontaneous reporting
program in two internal medicine departments from two secondary care
academic teaching hospitals in Cluj-Napoca, Romania.
Methods: The stimulated spontaneous reporting program was initiated
in 2009. All the physicians in the two departments are regularly
reminded about the program, outlining the ADRs’ negative impact, and
are asked to report all observed adverse events. The ADRs’ collection is
paper based. A specially designed ADR form is filled out by the treating
physicians when an adverse event is identified. The information is further
evaluated for various parameters and then the data is entered into a data-
base developed for data storage, data screening, data retrieval and future
analysis.
Results: Two hundred adverse reactions were validated in 161 patients
up to the end of 2010. The adverse events reported that were not vali-
dated were unlikely according to the causality assessment. The mean age
of patients who experienced an ADR was 62 years. From the total num-
ber of patients with ADRs 72.05% were women. Patients with ADRs
were hospitalized a total number of 1487 days, mean length of hospital
stay being 9 (range 2–24). For 70 patients (43.5%), ADRs were the main
reason for hospital admission. The overall incidence of serious ADRs
was 70% out of the total ADRs reported. According to the MedDRA
classification, the most frequent ADRs affected the gastrointestinal sys-
tem, followed by metabolic, cutaneous, vascular and hepatic systems.
The drugs most frequently involved were cardiovascular agents, antico-
agulants, NSAIDs, antiinfectives and drugs acting on the nervous system.
With respect to causality assessment, 70.74% ADRs were evaluated as
being ‘probable’, 7.98% as being ‘possible’ and 7.45% were ‘definite’.
Drug interactions were responsible for most of ADRs (19%), but we also
identified other preventable causes. According to the selected prevent-
ability scale, 34% ADRs were classified as being ‘potentially prevent-
able’ and 10.05% ‘definitely preventable’.
Conclusions: Active monitoring systems are of great value in a country
were pharmacovigilance activities are at their very beginning, strengthen-
ing the ADRs reporting at the hospital level. Systematic detection and
analysis of ADRs could help identifying common and repetitive patterns
of preventable adverse events in hospitalized patients, with the final goal
of preventing them.

P77
IMPROVING ADVERSE DRUG REACTION REPORTING
THROUGH WORKSHOPS AND TELEPHONE EDUCATION:
CLUSTER RANDOMIZED TRIAL AMONG PORTUGUESE
PHYSICIANS

Herdeiro M. T.1, Ribeiro-Vaz I.1, Ferreira M.2, Polónia J.1, Figueiras A.3

1Unidade de Farmacovigilância Norte, Universidade do Porto, Portugal;
2Laboratório de Investigação Clı́nica, Centro de Biologia Celular, Uni-
versidade de Aveiro, Portugal; 3Universidade de Santiago de Compos-
tela. Santiago de Compostela, Espanha

Introduction: Adverse drug reactions (ADRs) are a significant public
health problem, enlarged by the increased use of services in developed
countries. Thus, pos-marketed surveillance is fundamental for the discov-
ery of such new ADRs. Spontaneous reporting of suspected ADRs by
health professionals is fundamental to medical drug surveillance. How-
ever, the effectiveness of the system is limited by under-reporting. We
conducted an extensive study purpose-designed to improve the effective-
ness and relevance of spontaneous ADRs reporting among physicians in
Northern Portugal. Educational intervention strategies were delineated to
address this problem, performed by telephone interviews and workshops.
Therefore, the present study aimed at evaluates the results of such educa-
tional intervention.
Methods: A cluster-randomized controlled trial was conducted with
6579 physicians working in Northern Portugal, in 2008. After random-
ization, 1481 physicians were placed into the intervention group (1056
in telephone interviews and 425 in workshops), while the control
group was comprised of 5098 physicians. Statistical analysis was per-
formed, based on the intention-to-treat principle, and generalized of
linear mixed models were applied, using the penalized quasi-likelihood
method.
Results: The intervention by workshops increased significantly
(P £ 0.001) the rate of total spontaneous reporting of ADRs (RR =
3.971; 95%CI3.863;4.083), compared to the control group (RR =
0.924;95%CI0.293;2.912). Conversely, after telephone intervention, no
significant difference (P = 0.052) was observed in the reporting of ADRs
(RR = 1.020; 95%CI1.000; 1.041) compared with control group (RR =
1.724; 95%CI0.766;3.878). The effects of interventions in reporting rate
of serious and high-causality ADRs indicated that the RR associated with
workshops intervention for serious ADRs was 6.836 (95%CI;6.692;
6.983, P £ 0.001), and for high causality ADRs was 3.582 (95%CI;
0.249; 2.841, P £ 0.001). The RR associated with telephone intervention
for serious ADRs was 1.924 (95%CI; 0.817;4.530, P £ 0.001), and for
high causality ADRs was 0.746 (95%CI; 0.733;0.759, P £ 0.001).
Conclusion: The educational interventions by workshops increased sig-
nificantly the quantity and relevance of spontaneous reporting of ADRs.
Moreover, telephone intervention only increased the spontaneous report-
ing of ADRs in the first 4 months fellow-up period. Accordingly, aware-
ness programs could be proposed, every 4 months, to increase the
effectiveness of those interventions.

P78
OBSTACLES AND SOLUTIONS IN SPOTANEOUS REPORTING
OFADVERSE DRUG REACTIONS

Joaquim, J. J., Matos C. F., Morais J. F., Pires T. S.

College of Health Technology of Coimbra - Department of Pharmacy

Introdution: The spontaneous reporting system of adverse drug reac-
tions (ADRs) is fundamental to drug safety surveillance but under-report-
ing is its major restriction.
This bibliographic review sought to assess the influence of personal and
professional characteristics on ADR reporting and to identify the obsta-
cles and solutions associated with ADR reporting.
Materials and methods: A systematic review was conducted using the
Pubmed, ISI Web of Knowledge and Google Scholar databases, includ-
ing also search of cited papers. We included papers that were published
in English and Portuguese, and covered a study population made up of
health professionals (physicians, pharmacists and nurses).
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Results: The review covered 25 papers that fulfilled the inclusion crite-
ria.
Some of the obstacles to spontaneous reporting considered were: ADRs
diagnosis problem, problems related to time and resources, lack of infor-
mation and access, procrastination, the organization of the pharmacovigi-
lance system and problems related to potential conflicts.
Solutions presented for improving spontaneous reporting were the resolu-
tion of institutional problems, like workload, teams’ organization and
inducements, and also an improved cooperation and communication with
the pharmacovigilance system leading to regular alerts and information
about ADRs.
Conclusion: Studies like this are important to improve pharmacovigi-
lance systems, having severe implications in public health. The identifi-
cation of obstacles and solutions to spontaneous reporting can be seen as
potentially modifiable factors in knowledge and attitudes of profession-
als.

P79
SOME STATISTICAL ASPECTS OF MONITORING OF SIDE-
EFFECTS OF DRUGS IN THE REPUBLIC OF KAZAKHSTAN

Kissar L., Satbaeva E., Pichkhadze G., Myrzabek B., Menchisheva Y.

KazNMU named after S. D.Asfendiyarov, Almaty, Kazakhstan

Objective: To study monitoring of side-effects of drugs in the Republic
of Kazakhstan.
Materials and Methods: Questioning medical institutions employees
which are monitoring side-effects of drugs. The quantitative technique
that was used allowed to estimate and to define prevalence of studied
parameters.
Results: According to heads of the National Examination Centre mes-
sages about revealed side-are registered very seldom – about 1800 mes-
sages over period of 3 years. It does not reflect the reality. Probably, it is
connected with empirical purpose of medical products and polypragm-
asy.
On the other hand, there is a misunderstanding of necessity of revealing
and registration side-effects by head physicians of medical institutions.
Also exists an erroneous opinion that detectability of side-effects is a
negative indicator of medical institutes work. Absence of the responsible
person of pharmacology supervision complicates work in medical institu-
tions.
The information about side-effects does not always reach the authorized
body. According to the survey in 67% cases the information is passed in
local authorities, 4% - in Ministry of Public Health of the Republic of
Kazakhstan, only 18% - in the National Examination Centre.
Conclusions: THus, there are certain problems in monitoring system. It
shows the necessity of perfection the revealing system and registration
side-effects, as well as development of measures to increase effectiveness
of pharmacology supervision.

P80
SPONTANEOUS NOTIFICATION OFADVERSE DRUGS
REACTIONS IN COMMUNITY PHARMACIES OF COIMBRA,
PORTUGAL

Matos C. F., Pires T. S., Joaquim J. J.

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: Spontaneous reporting of ADR remains one of the most
effective methods to detect new, unusual and serious drug reactions. It¢s
well known that there is a high degree of under-reporting. Community
pharmacies professionals can play a fundamental role in spontaneous
ADR reporting. The objective of this study is to describe the attitudes
and knowledge of community pharmacists and pharmacy technicians
concerning problems regarding the spontaneous reporting of adverse
drug reactions and identify the factors that influence community pharma-
cists’ ADR under-reporting.

Material and Methods: A restrospective observacional study was con-
ducted on the professional population of 49 pharmacies of Coimbra, a
central Portuguese region, including 168 pharmacists and 64 pharmacy
technicians. They were personally interviewed using a questionnaire that
was adapted from previous studies (based on Inman’s ‘seven deadly
sins’). They were surveyed about their knowledge and attitudes to ADR
reporting and the factors that encourage and discourage ADR reporting.
Expected Results: The expected response rate is about 80–90% and the
creation of the new form for reporting adverse drug reactions for healthcare
professionals, in 2009, is also expected to have been a solution for increasing
the rate of spontaneous reporting bypharmacists and pharmacy technicians.

P81
ADVERSE REACTIONS IN CRIMEA IN 2010

Matvieiev O., Konyaeva O., Koval O.

Department of Clinical Pharmacology and Pharmacotherapy, Crimean
Department of Pharmacovigilanc, Crimea State Medical University,
Simferopol, Ukraine

In 2010 we analysed 1047 spontaneous reports about adverse reactions
(ADRs) from 109 hospitals in Crimea. Most frequently ADRs were regis-
tered in first year children (82 cases) and in adults from 46 to 65 years old
(282 cases). One lethal case caused by paracetamol was registered in preg-
nant woman. Seventy-seven patients were hospitalised. Most of drugs were
used per os (547), others were prescribed intramascularly (199), intrave-
nously (213) or in topical forms (46 reports). Fifty-four patients had drug-
associated allergic reactions in anamnesis. Only 306 cards informed about
ADRs caused by monotherapy, in other cases patients got two or more
medications. One hundred and seventy-nine9 patients got more than five
drugs in the same time. Thousand and twenty-one patients had no long-
term consequences after ADRs correction. It is interesting that some of
cards reported about ADRs registered by doctors after weeks (53), months
(21) and years (4) of therapy. Most of drugs were prescribed for patients
with heart diseases (180). Five hundred and forty-three reports informed
about skin rush, 119 about dyspeptic disorders, 81 about central neural sys-
tem symptoms, 49 about fever, 81 and 23 about angioneurotic oedema and
anaphylactic shock. In 756 cases doctors prescribed additional medicines
for correction of ADRs.We analysed all reports by pharmacological groups
and found that in 335 (35%) cases ADRs were caused by antibacterial
drugs, 115 (11%) reactions caused by ACE inhibitors and other drugs used
in cardiology, 112 (11%) by NSAIDs and 111 (11%) by drugs influencing
on metabolism, most of them by drugs with questionable efficacy. In anti-
bacterial group of reports cephalosporins were prevalent (111cases or 28%
from group and 11% from total amount of cards) and ceftriaxone (48 cases)
was ‘absolute leader drug’ not only in cephalosporins but in antibacterials
and other groups too. Other ‘leaders’ are zidovudine (12 cases) in antivirals,
paracetamol (26 reports) in NSAIDs, enalapril (14 cases) in ACE inhibi-
tors, vitamins B combinations (19 cards) in metabolics. We performed
detailed analysis of rationality of prescriptions and found mdical and phar-
maceutical errors, irrational combinations, off-label drug prescription,
cases caused by ignoring of allergic anamnesis and contraindications from
Instructions for medical use, irrational and unsafe correction of ADRs.

P82
EXPERIENCES AND PREFERENCES OF HEALTHCARE
PROFESSIONALS WITH REGARD TO DIRECT HEALTHCARE
PROFESSIONAL COMMUNICATIONS

Piening S.1, Haaijer-Ruskamp F. M.1, Straus S. M. J. M.2,3,
de Graeff P. A.1,2, Mol P. G.1,2

1Clinical Pharmacology, University Medical Center, Groningen, The
Netherlands; 2Dutch Medicines Evaluation Board, The Hague, The
Netherlands; 3Medical Informatics, Erasmus Medical Center, Rotterdam,
The Netherlands

Introduction: Effectiveness of Direct Healthcare Professional Commu-
nications (DHPCs) or ‘Dear Doctor’ letters, to inform Healthare Profes-
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sionals (HCPs) of new drug safety concerns is questioned. Communica-
tion of safety-related regulatory action to prevent safety issues from
occurring may be improved when more is known about HCPs prefer-
ences. The objective of this study is to explore HCPs experiences and
preferences for improvement of communication of safety-related regula-
tory action comparing physicians’ and pharmacists’ views.
Methods: An anonymous, pilot-tested questionnaire was sent to a repre-
sentative sample of Dutch physicians (n = 2396) and pharmacists
(n = 1092) (Dec ‘09-Jan ‘10). Multiple choice and open questions were
posed on perception of drug safety and DHPCs, familiarity with and
action taken following DHPCs, satisfaction with DHPCs and preferences
for alternative communication methods (both on a scale from 1 to 10).
Descriptive statistics (v2) were used to determine differences between
HCPs.
Results: Twenty-seven percent (643) of physicians and 46% (507) of
pharmacists responded. The majority of physicians (66%) and pharma-
cists (76%) considered drug safety information important for their profes-
sion (v2 P = 0.004). Remarkably, 19% of physicians and 11% of
pharmacists had never seen or heard of DHPCs (v2 P < 0.001). Physi-
cians indicated they undertook action following 24% (SD 22%), pharma-
cists following 34% (SD 25%) of the DHPCs issued. Physicians and
pharmacists rated their satisfaction with DHPCs on average as 6.6 (SD
2.0) and 7.3 (SD 1.6) (v2 P < 0.001) respectively. HCPs preferred e-mail
(7.6 SD 2.3), medical journals (7.5 SD 2.0) and electronic prescribing
systems (7.1 SD 2.7) as alternative channels of drug safety information,
preferably issued by regulatory authorities (8.1 SD 1.5) or own profes-
sional bodies (8.0 SD 1.7).
Conclusion: Although safety information of drugs is considered impor-
tant, HCPs reported to undertake action in a minority of DHPCs issued.
Pharmacists seem to be more involved with and responsive to safety
issues than physicians. Satisfaction was comparable. Alternative methods
should be developed using electronic systems and medical journals.

P83
IMPROVING PHARMACOVIGILANCE IN ONCOLOGY

Galfrascoli E., Sburlati P., Farina G., Muserra G.

A .O. Fatebenefratelli e Oftalmico, Milan, Italy

Background: In the last years, oncology has experienced a significant
increase in new drug approvals: new target therapies may offer therapeu-
tic benefit, but complete information regarding their toxicity depends on
post-marketing vigilance. Most toxic class of medicines tend to be asso-
ciated to very few adverse drug reactions (ADR) reports. New biological
substances increasingly require the use of registries in order to collect in-
formations on patients treated.
Materials and Methods: A pharmacovigilance project has been
approved in Fatebenefratelli and Ophthalmic Hospital in 2009, with the
aim to improve the attention to adverse events that may occur during
cancer treatment and to facilitate a faster and better signal detection. The
project is coordinated by the Oncology Department, with the collabora-
tion of the Hospital Pharmacy. The ADRs detected by healthcare profes-
sionals are collected first in a specific database, and then in the Drug
Regulatory Agency Pharmacovigilance System.
Results: Between March 2009 and December 2010, 116 ADRs in
patients undergoing cancer treatment were identified: among these
27.60% were serious adverse events. In 32.76% of cases there was a
complete resolution of the adverse reaction, and in 9.48% there was no
improvement of symptoms. Molecules that more frequently caused
adverse reactions were rituximab (14), carboplatin (11), sunitinib (11),
oxaliplatin (10), fluorouracil (9), pemetrexed (8), cetuximab (8) and trast-
uzumab (8). Most common adverse events were skin reactions, cardiac
or respiratory diseases, gastrointestinal diseases and reactions involving
the hemolymphopoietic system.
Conclusion: The project, in the first 2 years of activity, has improved
the reporting system of ADRs accurred in patients under cancer treat-
ment. A further analysis is ongoing, to detect rare adverse events and risk
factors for patients: in particular patients genotype profile detection may
be useful for the development of guidance recommending the use or
avoidance of drugs, or tailored dosage regimens.

P84
CUTANEOUS ADVERSE DRUG REACTIONS IN ADULT
PATIENTS

Nezic L., Celic M.

Medical Faculty Banja Luka, Clinic for Dermatovenerology, Clinical
Center Banja Luka

Introduction: Cutaneous drug reactions are the most common adverse
drug reactions (ADR). Any skin disorder can be imitated, induced or
aggravated by drugs.
Aim: To determine clinical manifestations and severity of cutaneous
ADR, and the most frequent drugs inducing these ones.
Methods: The diagnosis of cutaneous ADR was based on detailed his-
tory and clinical examination, correlation between drug intake and the
onset of rash using Naranjo criteria. In this 1-year prospective, observa-
tional study, carried out in Clinical Center Banja Luka, 34 adult patients
with these ADR were registered.
Results: Among the suspected drugs those with sulphonamide structure
were the most frequent triggers for cutaneous ADR (sulphametoxazol/tri-
metoprim, sulphasalazine, furosemide), following by ACE inhibitors, la-
motrigin, amino-penicillines, monoclonal antibodies. found severe ADRs
such as furosemide induced a red, blistering, peeling skin rash; DRESS syn-
drome induced by sulphasalazine, exfoliative dermatitis induced by allopu-
rinol, lamotrigine induced a diffuse erythematous, pruritic macular rash.
After Dechallange ADR and symptomatic and supportive therapy all ADR
were resolved slowely without consequences. Uncommon ADRs were gin-
givitis induced by sulphametoxazol/trimetoprim, which causal correlation
were confirmed with Rechallenge, and itching induced by simvastatin.
ACE inhibitors (mainly enalapril) were seen as possible causes in psoriasis
worsening. Other registeredADRswere common andmild ormoderate.
Conclusion: Sulphonamides are the most common single drug associ-
ated with cutaneous ADR. Frequently prescribed drugs can induce seri-
ous and even potentially life threatening ADR.

P85
DRUG SAFETY MONITORING ORGANIZATION IN
CHELYABINSK REGION TUBERCULOSIS SERVICE

Panova I.

State health care institution ‘Chelyabinsk regional tuberculosis dispen-
sary’, Russia

Objective: Is to show the organization of drug safety monitoring orga-
nization in anti-tuberculosis service
Materials and Methods: Method of spontaneous messages, retrospec-
tive analysis of case-histories, collection of information during the
patient-pharmacologist interview.
Results: The process of drug safety monitoring comprised several
stages. The 1-st stage included health care workers education. The 2-nd
stage included an appointment of a specialist responsible for drug safety
monitoring in every medical institution. The 3-rd stage included collec-
tion of information about adverse effects, direct link with clinical phar-
macist to solve all questions. This work revealed the increased number
of registered adverse effects: from 48 in 2007 to 313 in 2010. The most
common registered reaction is hepatotoxicity. Distribution of hepatotox-
icity manifestations according to the severity within a group is the fol-
lowing: nausea, vomiting – 61.0%, increased indices of aspartate
aminotransferase and alanine-aminotransferase – 33%, medication hepati-
tis – 6%. Cardiologic manifestations such as pain in the heart area, pro-
longed QT interval, arrhythmias are more common in patients receiving
Isoniazid, Fluoroquinolones. Nephrotoxicity and ototoxicity are common
in patients receiving aminoglycosides.
Conclusion: Introduction of regular work to monitor drug safety has an
impact on organization and therapy processes. Medical workers educa-
tion in this area increases the significance of the problem in total. Analy-
sis of complicated case histories and common mistakes in administration
of definite drug groups gives an opportunity to optimize the initial ther-
apy in every patient thus reducing the likelihood of unfavorable adverse
effects.
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P86
PIOGLITAZONE-ASSOCIATED BLADDER CANCER: THE
CONTRIBUTION OF SPONTANEOUS REPORTING ANALYSIS
ON THE BASIS OF FDA_AERS DATABASE

Piccinni C.1, Motola D.1, Marchesini G.2, Poluzzi E.1

1Department of Pharmacology, University of Bologna, Bologna, Italy;
2Metabolic Diseases & Clinical Dietetics, Department of Clinical Medi-
cine, University of Bologna, Bologna, Italy

Introduction: In September 2010, FDA announced the ongoing investi-
gation on a possible association between long-term use of pioglitazone
and bladder cancer. The aim of our study was to provide the contribution
of spontaneous adverse event reporting analysis on causality assessment
between bladder cancer and pioglitazone.
Methods: Association between antidiabetic drugs and bladder cancer
was analyzed by the case/non reports recorded in FDA_AERS (Adverse
Event Reporting System) between 2004 and 2009. Cases were repre-
sented by the reports of reactions included in the MedDRA high-level
term ‘Bladder neoplasms’ for a given drug; non-cases were all the reports
of other reactions associated to the same drug. For each drug, the associ-
ation between such drug and bladder cancer was calculated by using the
ADR reporting odds ratio (ROR). To weight the influence on ROR of
male and older age, well known risk factors for bladder cancer, stratified
analyses were performed. Furthermore, to consider the possible effect of
notoriety bias a year-by-year analysis was performed.
Results: Overall, 93 reports of bladder cancer were retrieved, corre-
sponding to 138 drug reaction pairs, with 31 concerning pioglitazone, 29
insulin, 25 metformin, 13 glimepiride, 8 exenatide; 22 others. ROR was
significantly >1 for pioglitazione (4.30; 95%CI 2.82–6.52, P < 0.001),
gliclazide (3.56; 1.42–8.39, P = 0.001) and acarbose (5.12; 1.61–14.33,
P < 0.001), although for the last two drugs only a few cases were
reported (6 and 4, respectively). Concerning pioglitazone, ROR resulted
statistically significant both in female (5.19; 2.15–12.11) and male (3.86;
2.37–6.26), but only in older patients (>65 years); moreover the stratified
year-by-year analysis showed a statistically significant ROR for 2004,
2006, 2007 and 2008.
Conclusions: We found a definite signal for bladder cancer associated
with pioglitazone use. The demographic characteristics of the selected
cases were consistent with bladder cancer epidemiology (male gender,
old age). A weaker signal was also associated with gliclazide and a much
weaker signal with acarbose. Of note, the occurrence of >5 events,
although resulting in a statistically significant ROR, may be considered
clinically meaningless because too much open to reporting biases. The
presence of a signal for pioglitazone also before main relevant publica-
tions (PROactive 2005) supports the importance of this safety issue
despite its notoriety among clinicians. This safety signal should stimulate
more specific studies to confirm or reject the causality relationship
between pioglitazone and bladder cancer, and to quantify the magnitude
of the hazard.

P88
FENIRAMIN + PARACETAMOL + ASCORBIC ACID INDUCED
AGRANULOCYTOSIS IN 29-OLD MALE PATIENT

Radovic V. V.

Stasa Hemofarm AD, Institute for research and development, Belgrade,
Serbia

This report was received from a physician via Medicines and Medical
Devices Agency of Serbia on 2011-Feb-04.
Blood tests showed the following number of leukocytes: 1.3, 1.3, 0.9,
0.9, 1.1. Temperature was increased up to 38�C. After consultation with
haemathologist, sternal puncture was performed and cytology test
showed agranulocytosis – almost complete lack of granulocytes. Dates of
blood tests are: Jan-16, Jan-18, Jan-19, Jan-23 2011. Granulocyte count:
0.1, 0.1, 0.0, 0.0, 0.0. This patient is life threatening and involved or pro-
longed hospitalisation. After therapy with Neupogen (INN: filgrastim):
leukocytes 84, granulocytes 4.9 · 109.

Indication for use are for Orvagil: Dirrhoea, St. febrilis and for Febricet
Cold: St. febrilis. Suspected drugs are Febricet Cold (INN: feniram-
in+paracetamol+ascorbic acid) 25 + 500 + 200 mg, powder for oral
solution and Orvagil (INN: metronidazole) 400 mg, tablets. Daily doses
are: Orvagil: 3 · 1 (per os) and Febricet Cold (per os): patient received
only one dose and the reaction occured. Therapy duration: Orvagil:
7 days and Febricet Cold: 1 dose.

P89
CAPTOPRIL INDUCED FLATULENCE, DIARRHOEA AND
PAIN IN THE UMBILICAL AREA IN 60 OLD FEMALE
PATIENT

Radovic V.

Stada Hemofarm AD, Belgrade, Serbia

This report was received from a physician via the Agency of Montenegro
on 2010-Oct-22.
Flatulence, diarrhoea, nausea, pain in the umbilical area, edema and pain
in joints of the hands, dryness in the throat. All laboratory microbiologi-
cal and radiological findings are within reference values. Suspected drug
is Zorkaptil (INN: captopril) 25 mg, tablet (per os).
Indications for use: Hypertension arterialis. Therapy dates: from 2001 to
2010-10-14 (9 year). Concomitant drugs are: Presolol (INN: metoprolol)
50 mg, tablet, 1 · 1 per os (9 year).
Patient was recovery.

P90
QT SHORTENING AMONG SUSPECTED ADVERSE DRUG
REACTIONS REPORTED TO THE FDA: A CASE-BY-CASE
ANALYSIS

Raschi E.1, Poluzzi E.1, Koci A.1, Boriani G.2 De Ponti F.1

1Department of Pharmacology, University of Bologna, Bologna, Italy;
2Institute of Cardiology, University of Bologna, Policlinico S. Orsola-
Malpighi, Bologna, Italy

Introduction: Unlike QT prolongation, drug-related QT shortening has
recently emerged as a potential predictor of proarrhythmic risk, but its
actual significance is unclear.
Materials and Methods: Data mining approach was carried out on
publicly accessible FDA spontaneous reports (January 2001-December
2009) to retrieve cases where QT shortening/prolongation was reported.
The case-by-case analysis was performed on QT shortening and focused
on suspected and concomitant drugs, co-reported arrhythmia-related
events and severity of cases.
Results: Among 1,644,133 total FDA reports, QT prolongation was
reported in 3502 cases, whereas QT shortening only in 35 reports.
Among cases reporting QT shortening, five drugs were reported twice as
suspect (i. e. aripiprazole, atomoxetine, clozapine, moxifloxacin and zipr-
asidone). Digoxin and rufinamide (considered as QT shortening drugs),
received one report each. In 10 cases, both QT shortening and prolonga-
tion were paradoxically reported and related to suspect drugs known for
QT prolonging effect (i.e. arsenic trioxide, moxifloxacin, clarithromycin,
cotrimoxazole, ziprasidone and sunitinib). Most cases (89%) were char-
acterized by atrial and/or ventricular arrhythmias, with seven cases
reporting potentially fatal events (i.e. ventricular fibrillation and/or car-
diac arrest). Sixty-eight percent of cases were serious (i.e. causing death
or hospitalization) and 70% occurred in females.
Conclusion: These reports are consistent with the hypothesis that QT
shortening may predict arrhythmias, although the clinical impact of QT
shortening remains elusive and further investigation is needed. Pharma-
covigilance reports should meet a common standard of ‘minimum
requirements’ to become a more reliable indicator of risk.
The research leading to these results has received funding from the Euro-
pean Community’s Seventh Framework Programme (FP7/2007-2013)
under grant agreement n� 241679 – the ARITMO project.
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P91
REPORTING FREQUENCY OF QT-INTERVAL ABNORMALI-
TIES IN THE FDA ADVERSE EVENT REPORTING SYSTEM
(FDA_AERS)

Raschi E., Poluzzi E., Koci A., De Ponti F.

Department of Pharmacology, University of Bologna, Bologna, Italy

Introduction: QT prolongation is a recognized surrogate marker of
proarrhythmia, namely Torsade de Pointes (TdP). Recently, interest has
emerged on the possible arrhythmic risk associated with QT shortening.
Materials and Methods: From the publicly accessible FDA_AERS
(January 2001-December 2009), spontaneous reports of TdP, QT prolon-
gation/shortening were selected. The reporting frequency (restricted to
drugs reported as suspect) was provided for top five agents by calculating
the ratio between cases of interest and other reports in the database. The
list was analyzed according to Arizona_CERT current information
(www.azcert.org).
Results: From 1,644,133 total FDA reports, TdP was identified in 1482
cases (0.009%), QT prolongation in 3502 (0.002%), whereas QT shorten-
ing only in 35 reports (with 30 reported drugs). The reporting frequency
for TdP was: cisapride (10.7%, 77 cases), sotalol (9.9%, 70), methadone
(4.1%, 143), fluconazole (3.9%, 91), amiodarone (3.4%, 160). The rank
for QT prolongation was: cisapride (38.7%, 223 cases), arsenic trioxide
(13.5% 83), sotalol (10.7%, 75), nilotinib (10.6%, 94), methadone
(4.3%, 150). All agents are grouped in the ‘Torsades List’ of the Ari-
zona_CERT website, except fluconazole (‘Conditional Torsades List’).
Rufinamide and digoxin (considered as QT shortening drugs) received
only one report each.
Conclusion: The reporting frequencies of TdP and QT prolongation
involved similar drugs and are in line with information reported by Ari-
zona_CERT, although fluconazole deserves further investigation regard-
ing its pro-arrhythmic risk. The clinical impact of QT shortening remains
elusive.
The research leading to these results has received funding from the Euro-
pean Community’s Seventh Framework Programme (FP7/2007-2013)
under grant agreement n� 241679 – the ARITMO project.

P93
REPORTED INFORMATION CONTRIBUTING TO ADVERSE
DRUG INTERACTION SAFETY SIGNALS

Strandell J.1,2, Norén G. N.1, Hägg S.2

1Uppsala Monitoring Centre, Uppsala, Sweden; 2Department of drug
research/Clinical pharmacology, Linköping University, Linköping,
Sweden

Introduction: Many drug interaction safety signals from individual case
safety reports (ICSRs) are based on well-documented, clinically strong
index cases. This study was conducted to identify what information on
the reports support a drug interaction safety signal and to what extent this
information is registered in structured format.
Methods: Reports referred to in three published drug interaction signals
were assessed using the Drug Interaction Probability Scale (DIPS) pro-
posed by Horn et al. Reports in the WHO global ICSR Database,
VigiBase and original files from respective country were reviewed.
Altogether, 173 reports were analysed with a separate analysis of nine
index cases. For each DIPS element, the number of times that it was
available at all and in a structured format was measured. Information
was presented separately for VigiBase and the original files.
Results: Particularly valuable information in the index cases were a rea-
sonable time course, where the adverse reaction related to the regime of
the affected (object) drug appeared in a reasonable time frame after the
addition of the potentiating (precipitant) drug, and the resolution of
the ADR upon withdrawal of the precipitant drug. For more than 50% of
the index cases a plausible timeliness was provided in structured format
on the original files (slightly less in VigiBase).
In general, structured data important for the causality of adverse drug
interaction were more often provided in original files than in VigiBase.

Conclusions: Signals of suspected adverse drug interactions were often
supported by suggestive time courses and resolution of the ADR upon
dechallenge of the precipitant drug. This information is available in struc-
tured format on a fair proportion of reports and could potentially be used
systematically.

P94
COMPARISON OF DRUG SAFETY SIGNAL DETECTION
BETWEEN SPONTANEOUS REPORTING DATABASES AND
EU-ADR LONGITUDINAL DATABASE NETWORK

Trifirò G.1, Patadia V.1,2, Schuemiel M. J.1, Coloma P.1, Gini R.3,
Herings R.4, Mazzaglia G.5, Picelli G.6, Scotti L.7, Peder L.

1Department of Medical Informatics, Erasmus Medical Center,
Rotterdam, The Netherlands; 2Astellas Pharma Global Development, Inc.

Introduction: In recent years, signal detection (SD) and data mining
research has focused on leveraging longitudinal healthcare databases to
detect signals. The EU-ADR project aims to exploit different European,
longitudinal, electronic healthcare records databases for SD. The aim of
this study is to compare SD results between FDA/WHO SRS databases
and EU-ADR database network concerning six events (bullous erup-
tions-BE, acute renal failure-ARF, acute myocardial infarction-AMI, ana-
phylactic shock-AS, rhabdomyolysis-RHABD, and upper gastrointestinal
bleeding-UGIB).
Methods: The FDA and WHO SRS databases were mined from 1969
2010 for the MedDRA PTs of six events. Signal thresholds used were
EB05 > 2 in presence of at least 1 report. Drugs that exceeded this
threshold were identified as potential signals. EU-ADR platform consist
of eight databases from four countries (Denmark, Italy, Netherlands, and
United Kingdom), contributing data from 1996 - 2010. A custom-built
software (Jerboa) elaborates locally harmonized input data and generates
aggregated data which are subsequently analysed through different statis-
tics (i.e.Longitudinal Gamma Poisson Shrinker). Drugs with statistically
significantly (P < 0.05) increased posterior expectation of RR 2 have
been identified as potential signals. Based on background incidence rate,
for each event we estimated the required amount of exposure to test a
drug as potential signal. Drugs not reaching this threshold were not
included in the analyses.
Results: SRSs could explore, as potential signals, a broader number of
drugs for the six events, in comparison to EU-ADR (range: 630–3393
vs. 87–856), particularly for those events commonly thought to be poten-
tially drug-induced (i.e.BE: 2053-3393 vs. 228). On the contrary, EU-
ADR may investigate a greater number of drugs concerning AMI (856
vs. 630–791). The highest proportion of signals detected in SRSs was
reported for BE, ARF and AS, while for ARF and UGIB in EU-ADR.
Conclusions: EU-ADR longitudinal database network may complement
traditional spontaneous reporting system for SD, especially for those
adverse events that are frequent in general population and are not com-
monly thought to be drug-induced.

P95
A COMPARISON OF MEDICATION SURVEILLANCE
BETWEEN NON-ONCOLYTIC AND ONCOLYTIC
MEDICATION

van der Kuy P. H. M., Mestres-Gonzalvo C., van Oijen P. B. C.,
Janknegt R.

Department of Clinical Pharmacy and Toxicology, Orbis Medical Center,
Sittard, The Netherlands

Introduction: Drug interactions in oncology are of particular impor-
tance owing to the narrow therapeutic index and the inherent toxicity of
anticancer agents. The aim is to inventorise the current situation referring
to oncolytic medication surveillance and make a comparison between
non-oncolytic (NOM) and oncolytic medication (OM).
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Methods: A questionnaire was sent to hospital pharmacists (HP). The
relative and absolute percentages for the different questions were evalu-
ated.
Results: HP check routinely: kidney function (81%), all blood values
(22%), blood cell count (16%), electrolytes (13%), INR (6%) and blood
oncolytic levels (6%). In 41% of the cases HP have access to patients’
home medication.
Information concerning OM is communicated to general practitioner in
40% of the cases, to community pharmacies in 20% and not communi-
cated at all in 40%.
Conclusion: Knowing the OM high toxicity and narrow therapeutic
range, there is still much work to do to achieve the same medication sur-
veillance level and quality as currently existing for NOM.
From the 80, 58 (73%) HP responded (see Table 1).

Table 1. Comparison NOM and OM

NOM OM

Prescribing system 38% Electronic 17% Electronic
15% Manual 54% Manual
47% Combination 29% Combination

Person inserting
the medication in
the electronic
system

52% Physician (P) 71% Oncologist

32% P and nurse/
pharmacy techni-
cian

14% Pharmacist

Performing way
for interaction’s
medication
surveillance

62% Automatic 12% Automatic

15% Manual 41% Manual
22% Combination 15% Combination

31% no surveil-
lance

Person performing
the medication
surveillance

48% HP 29% HP

3% P 26% P
45% combination 16% combination

P96
MEDICATION SURVEILLANCE ON IV ONCOLYTICS: EXTRA
SERVICE OR A NECESSITY?

van der Kuy P. H. M.1, van Oijen B. P. C.1, de Wit H. A. J. M.1,
Peters F. P. J.2, Schouten H. C.3, Janknegt R.1

1Department of Clinical Pharmacy and Toxicology, Orbis Medical Cen-
ter, Sittard, The Netherlands; 2Department of Hematology and Oncology,
Orbis Medical Center, Sittard, The Netherlands; 3Department of Internal
Medicine, division of Hematology, University Hospital Maastricht,
Maastricht, The Netherlands

Introduction: Medication surveillance is not commonly performed for
oncolytic drugs (1–3). The objective of this study is to determine the
prevalence and relevance of interactions with oncolytics in ambulant can-
cer patients receiving one or more intravenous oncolytic gifts.
Methods: All ambulatory cancer patients receiving one or more intra-
venous oncolytic gifts during the period October 2008 to April 2010
were included. Oncolytic drug schemes were obtained from the hospi-
tal information system and medication history was obtained from the
Electronic Prescribing System (EPS). Medication and oncolytics were
entered into the EPS and medication surveillance was performed retro-
spectively using the G-standard (inclusive level of evidence and rele-
vance). Interactions were clinically relevant, when one drug can affect

the metabolisme of another drug causing a severe change in concen-
tration.
Results: A total of 527 ambulatory cancer patients was enrolled. The
mean age of the patients was 63.6 years and 303 were female (55%). In
24 patients a total of 58 oncolytic drug-related interactions was detected
of whom five were clinically relevant. These interactions are shown in
table 1.
Female (55%). In 24 patients a total of 58 oncolytic drug-related interac-
tions was detected of whom five were clinically relevant. These interac-
tions are shown in table 1.

Table 1. The oncolytic drug-related interactions (*are relevant)

Interfering drug No. (%) Evidence Relevance

Acenocoumarol 46 (79) 1 B
Carbamazepine 1 (1.8) 2 B
Phenytoin 3 (5.2) 3 D

2 (3.5)* 2 D
Phenobarbital 1 (1.8)* 2 D
Valproic acid 1 (1.8) 2 D
Itraconazole 2 (3.5)* 1 D
Folic acid 2 (3.5) 1 D

Evidence: 1 = incomplete case reports; 2 = well-documented case
reports; 3 = controlled published study. Relevance: B = Short-lived
inconvenience (<24–48 h); D = Long-lived inconvenience (>168 h).

Conclusion: A total of 58 potential oncolytic drug-related interactions
was found. This corresponds to 11 oncolytic drug-related interactions per
100 ambulatory cancer patients, of which one was indicated clinically
relevant and should have required an intervention. The most frequently
involved drug is acenocoumarol. Most drug-related interactions with on-
colytics are manageable or can be monitored. Prospective studies are
needed to confirm the relevance of medication surveillance on oncolytic
drugs.

P97
NIFEDIPINE INDUCED THROMBOCYTOPENIA. A CASE
REPORT

Vostinaru O.1, Mogosan C.1, Farcas A.1, Dumitrascu D.2, Bojita M.1

1University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Drug Informa-
tion Research Center, Cluj-Napoca, Romania; 22nd Medical Department,
University of Medicine and Pharmacy ‘Iuliu Hatieganu’, Cluj-Napoca,
Romania

Nifedipine is one of the most frequently prescribed calcium channel
blocker in Romania, especially in the elderly hypertensive population.
Nifedipine induced thrombocytopenia is a rare adverse reaction.
We want to describe a case of an 80-year-old woman known with
arterial hypertension and mild renal failure, following treatment with
nifedipine 20 mg daily for more than a year, who was admitted to
hospital with dyspnea, fatigability, myalgia, arthralgia. Laboratory
investigations showed on admission day a platelet count of 64000.
After excluding other causes for thrombocytopenia and after the dis-
continuation of nifedipine was followed by a raise in the platelet count
to 141,000 after 6 days, a diagnosis of drug-induced thrombocytopenia
was considered.
The incidence of thrombocytopenia with nifedipine based upon uncon-
trolled experiences is >0.5%. The onset of nifedipine induced thrombo-
cytopenia can range from several days to several months since the
beginning of therapy. Clinical signs are obvious only at platelet counts
below 50,000. The reaction is immune mediated. Although in this case
the adverse reaction was not severe and it was reversible at discontinua-
tion of the drug, thrombocytopenia is a serious condition which can
endanger a patient’s life, especially in the elderly. In this particular case,
nifedipine induced thrombocytopenia prolonged the patient’s hospitaliza-
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tion. According to the Karch-Lasagna probability scale, we evaluated this
adverse reaction as being probable.

P98
ARE USERS OF ‘LEGAL HIGHS’ (NOVEL PSYCHOACTIVE
SUBSTANCES) AT RISK OFACUTE CAFFEINE TOXICITY?

Wood D. M.1,2, Ramsey J.3, Dargan P. I.1,2

1Guy’s and St Thomas’ NHS Foundation Trust, London, UK; 2King’s
Health Partners, London, UK; 3TICTAC Communications Ltd, London,
UK

Introduction: There is increasing recreational use of novel psychoactive
substances (often known ‘legal highs’) across Europe. Typically these
substances are purchased from the Internet and there is often limited
information available to users on the contents of the product and/or the
potential adverse effects associated with their use. We report the results
of analysis of novel psychoactive substances that were found to contain
high concentrations of caffeine, which have the potential for significant
caffeine-related toxicity.
Methods: Seven different novel psychoactive substances were pur-
chased from different Internet suppliers that would dispatch them to a
UK-based postal address. None of the products purchased stated on the
website that they contained caffeine. Upon receipt, the products were
weighed and the contents were analysed by gas-chromatography mass-
spectrometry (GC-MS).
Results: All seven products ordered were dispatched and received; all
weighed approximately 1 g on receipt. Analysis by gas-chromatography
with mass-spectrometry (GC-MS) demonstrated that all seven products
contained only caffeine; no other psychoactive substances (pharmaceuti-
cal, novel psychoactive substances or controlled drugs) were detected.
Discussion: These novel psychoactive substances contained approxi-
mately 1 g of caffeine per product. The caffeine content of commonly pur-
chased caffeine-containing products is up to 100 mg/product (e.g. coca-
cola 45 mg/can, Red Bull 80 mg/can, coffee 40–100 mg/cup). Excessive
consumption of these products is associated with the development of acute
caffeine toxicity. There is the potential for significant acute caffeine toxicity
in individuals using novel psychoactive substances containing high con-
centrations of caffeine, particularly as users will often taken 1 g or more in
a single use session. Clinicians need to be aware of this potential, and
ensure that management of these individuals is targeted appropriately.

P99
DETECTION OF THE PRECUSOR BENZOPHENONE IN
INDIVIDUALS WHO HAVE USED LEGAL HIGHS
CONTAINING DIPHENYL-2-PYYRROLIDINEMETHANOL
(D2PM)

Wood D. M.1,2, Puchnarewicz M.3, Holt D. W.3, Ramsey J.4,
Dargan P. I.1,2

1Guy’s and St Thomas’ NHS Foundation Trust, London, UK; 2King’s
Health Partners, London, UK; 3St George’s, University of London, Lon-
don, UK; 4TICTAC Communications Ltd, London, UK

Introduction: Previous reports have suggested that legal highs (novel
psychoactive substances) sold over the internet are of high purity and the
detection of precursors in final products is unusual. We describe two
individuals who used legal highs which contained the Pipradrol Diphe-
nyl-2-pyrrolidinemethanol (D2PM), as well as its precursor benzophe-
none.
Cases: Case 1: 33 year old male ingested eight capsules of the legal
high ‘Benzofury’ over the course of an evening. Initially, he had a ‘high’
similar to that he experienced with mephedrone (4-methylmethcathi-
none). He presented to the Emergency Department (ED) about 56 h
post-ingestion with ongoing symptoms of anxiety/agitation and pro-
longed insomnia. On examination there were no features of acute sym-
pathomimetic drug toxicity (HR 71 bpm, BP 140/95 mmHg, Temp
36.0�C, neurological examination normal).

Case 2: 29 year old male nasally insufflated approximately 1 g of a legal
high that he purchased as ‘NRG-3’ and orally ingested a small amount of
‘MDMA’ powder. He developed intermittent visual hallucinations
together with prolonged and ongoing anxiety, agitation and insomnia; he
had taken an over-the-counter product containing diphenhydramine to try
and induce sleep. He presented to the ED 72 h post-ingestion due to the
prolonged nature of his symptoms. On examination there were no fea-
tures of acute sympathomimetic drug toxicity (HR 80 bpm, BP 138/
82 mmHg, Temp 36.5�C, neurological examination normal).
Urine (Case 1 and 2) and serum (Case 1) were collected and analysed by
gas-chromatography mass-spectrometry (GC-MS). Both patients were
reassured that their symptoms would resolve and were discharged home.
Results: Case 1: Urine positive for benzophenone and D2PM; serum
D2PM concentration 0.22 mg/l
Case 2: Urine positive for MDMA and MDMA metabolites, mephedrone
and mephedrone metabolites, diphenydramine, D2PM and benzophe-
none.
Discussion: These are the first reports of the detection of the benzophe-
none precursor in biological samples taken from individuals who have
used D2PM. The pipradrols, such as D2PM, were thought to be commer-
cially produced from the precursor diphenylacetonitrile. The detection of
benzophenone in these patients suggests that the D2PM used was less
likely to have been commercially produced. Detailed analytical screening
of individuals presenting with acute toxicity after use of legal highs can
potentially provide information on the synthetic routes being used for
these drugs, which can inform legislative authorities to ensure that appro-
priate monitoring and control of the relevant precursors is in place.

P100
A SUBJECT MANAGEMENT SYSTEM FOR SAFETYAND
RELIABILITY IN THE EARLY CLINICALTRIALS IN JAPAN
BY JACIC

Momma T., Iijima H., Sekine M., Arisawa N., Nakabayashi K.,
Higashihara F., Mabuchi Y., Kumagai Y.

Committee of Clinical Pharmacology and Secretariat, Japan Association
of Contract Institutes for Clinical Pharmacology (JACIC), Sumida-ku,
Tokyo, Japan

Introduction: In the early clinical trials, safety of subjects as well as
integrity of research findings is the primary interests of both investigators
and sponsors. In 1989, JACIC was organized by Japanese clinical phar-
macology units, where most of the early clinical trials in Japan are per-
formed. In 1991, JACIC organized ‘Registration center for medical
volunteers’’ and activated the management system to ensure safety and
reliability by prohibiting subjects from taking part in two or more clinical
trials by confirming required waiting period without interfering the sub-
ject’s willingness.
Methods: The system provides member institutes of JACIC with the
status of the specific screened subject about his/her history of attending
clinical trials. Under the system, the subjects are cross-checked through
the database held at the center.
Results: The registration center has been utilizing the system since
1992 and over 480 thousand subjects were cross-checked and around
1000 subjects are identified as violators and are eliminated every year
before entering clinical trials. Several cases as violators failed to be elim-
inated were found by cross-checking them when a new member institute
joined in JACIC.
Conclusion: ’JACIC convince that the system well contributes to pro-
tecting such double-registrations, however, understand that the system is
only applicable within member institutes and healthy subjects. The sys-
tem should be employed to non-member institutes in order to boost up
its coverage for healthy and patient volunteers to be participated in PK/
PD studies.
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P101
PATTERN OF INTOXICATIONS IN THE EMERGENCY SER-
VICE AT MADEIRA ISLAND HOSPITAL

Pestana M. L., Pires T. S., Joaquim J. J.

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: Intoxication is a significant and worsening public health
problem in many countries and one of the most common reasons for vis-
iting emergency services. Most intoxications results from industrial and
technological development, that provides thousands of toxic substances.
In general pharmaceuticals, pesticides, drug abuse and industrial chemi-
cals are recognized as intoxicating agents.
Studies of epidemiological aspects of poisoning cases are essential for
designing strategies and preventive measures to reduce the impact of this
problem. The objective of this observational retrospective study is to ana-
lyze all poisoning admitted in the emergency service at Madeira Island
hospital, occurred between January and December 2009.
Methods: It was conduced a review study to investigate the incidence
of poisoning in order to compare the etiological and demographical char-
acteristics of poisoning patients. The data collected in the hospital will
be analyzed in two groups: Group 1 - related to the patient: gender, age,
occupation and place of origin (urban or rural), Group 2 - related to
intoxication: The cause of poisoning (accidental, occupational, suicidal
and intentional), route of exposure to the causative agent of intoxication,
frequent symptoms, identification and classification of substances
involved in poisoning episode. The data will be performed using the
SPSS software.
Expected Results: Through this retrospective analysis, it is expected to
confirm some of the information acquired in scientific articles related to
intoxications and establish connections with the data collected. Ler fonet-
icamente

P102
PATTERN OF INTOXICATIONS IN THE EMERGENCY
SERVICE AT S. JOÃO HOSPITAL IN OPORTO

Alves S. C., Pires T. S., Joaquim J. J.

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: The World Health Organisation refers to poisoning,
which is an important public health problem and a frequent cause of
admission into hospitals. There are many chemicals responsible for the
poisoning; some of them are substances that we contact in our day-to-
day. The aim to investigate the demographic and etiological characteris-
tics and toxic agents of intoxication cases in adults admitted on the S.
João Hospital in Oporto, Portugal, from January to December 2009.
Methods: This retrospective observational study will include all intoxi-
cation admissions at the S. João Hospital emergency during the year
2009 through data collection from medical records of patients. The data
will be organized in tables and these tables will contain the study vari-
ables and hypotheses. The hypotheses will be classified as the various
codes in order to facilitate analysis. The SPSS version 17.0 will be used
to analyse the data.
Expected Results: In a total of admissions at the S. João Hospital dur-
ing the year of 2009, we hope to purchase data, which lead us to conclu-
sions about the brand of intoxications, etiology, and possible treatment.
The study may provide a tool for promotion of public health, prevention
and safe use of medicines.

P103
SIALADENITIS DUE TO IODINATED CONTRAST MEDIA
(‘IODIDE MUMPS’) – EVIDENCE FOR TWO SEPARATE
MECHANISMS

Barker C. I. S.1, Aronson J. K.2

1Oxford University Clinical Academic Graduate School, Medical Sci-
ences Division, John Radcliffe Hospital, Oxford, UK; 2University of
Oxford Department of Primary Health Care

Introduction: Swelling of the salivary glands (‘iodide mumps’) is a rare
adverse reaction to intravenous iodine-containing contrast media.
Methods: We have performed a systematic review of 41 published case
reports of iodide mumps, and have applied the EIDOS and DoTS classi-
fication systems [1,2].
Results and Conclusions: The proposed classification of iodide mumps
is outlined below.

EIDOS classification
Extrinsic species: Iodinated contrast media
Intrinsic species: [Non-specific]
Distribution: Salivary glands
Outcome (pathophysiology): Edema
Sequela: Salivary gland swelling
DoTS classification (two proposed varieties)
Dose-relation: (i) Hypersusceptibility (ii) Toxic
Time-course: (i) First-dose (ii) Intermediate
Susceptibility factors: (i) Iodine hypersensitivity (ii) Renal impairment

The ratio of men to women was 3:2; their respective mean ages were 62
(range 29–83; median 62) and 57 (range 8–80; median 63) years. The
times to onset ranged from immediate to 5 days (median 1 day). How-
ever, there was a bimodal distribution—most of the reactions occurred
either before 4 h (n = 8) or at 1 day or later (n = 22). This suggests two
different mechanisms: (a) immediate hypersensitivity and (b) either
delayed hypersensitivity or toxicity. A toxic effect for the later-onset
reactions is supported by the distribution of patients with renal impair-
ment: among the 29 patients whose renal function was reported, renal
impairment was significantly more common in those in whom the onset
was at 1 day or later (7/13 vs. 2/16; chi-square = 5.73, P < 0.03).
References:
1. Aronson JK, Ferner RE. BMJ 2003; 327 (7425): 1222–5. [DoTS

classification].
2. Ferner RE, Aronson JK. Drug Saf 2010; 33 (1): 13–23. [EIDOS

classification].
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METABOLIC SYNDROMES: DIABETES
MELLITUS

P104
EFFECTS OFANTI-DIABETIC DRUG PHENSUCCINAL ON
METABOLIC PROCESSES AND IMMUNE SYSTEM WITHIN
THE METABOLIC SYNDROME

Palagina I. A., Kudria M. Y., Ustenko N. V., Kozar V. V., Kudria A. V.

Ukrainian Institute of Endocrine Pathology Problems, Khrakov, Ukraine

Metabolic syndrome (MS) comprises a complex of the hormonal and
metabolic disorders which increase the risk of cardiovascular pathology,
especially in postmenopausal women. The fast prevalence of this syn-
drome defines the significance of exploration of its effective and safe
drug correctors. The paper studies effects of the original anti-diabetic
drug from the succinates group, Phensuccinal (PhS), on the metabolic
and immune status within the insulin resistance syndrome model with
hypoestrogenia. The postmenopausal MS model was simulated by a 5-
week introduction of 30% saccharose to ovarioectomized rats. PhS was
brought in per os dosaged 50 mg/kg/5 weeks. We studied the state of
carbohydrate, lipid and protein metabolism, of oxidative protein modifi-
cation (OPM), and of cellular and humoral immunity units. We found
that PhS did not affect the level of basal glycemia but restored the carbo-
hydrate tolerance (increased the insulin sensitivity and glucose utilization
levels). PhS proved not to change the fructosamine level, i.e., not to
decrease intensity of the primary reactions of nonenzymatic glycosyla-
tion, nor affect the lipid and protein metabolism. On the other hand, PhS
application under the MS conditions may activate the OPM processes
(increase of 2,4-dinitrophenilhydrazones content) in the blood serum.
Within the immune protection system, which under the MS is character-
ized by the depression of the humoral and disbalance in the phagocitic &
T-cellular units, PhS introduction proved to normalize the indices of
phagocitic and metabolic activeness of neutrophils, increase the level of
antibodies to 17b-estradiol in blood serum and the number of lympho-
cytes in rosetting reaction with the insulin load. We concluded that PhS
application under the MS conditions fosters restoration of the carbohy-
drate tolerance and promotes normalization of the phagocitic and stimu-
lation of the T-cellular immunity units but can intensify the OPM
processes.

P105
PEROXISOME PROLIFERATOR-ACTIVATED RECEPTOR C
POLYMORPHISM IN IRANIAN POPULATION: RELATION
WITH INSULIN RESISTANCE AND RESPONSE TO
PIOGLITAZONE IN DIABETES TYPE 2

Namvaran F.1, Azarpira N.1, Rahimi-Moghaddam P.2

1Transplant Research Center, Shiraz University of Medical Sciences, Shi-
raz, Iran; 2Department of Pharmacology, College of Medicine, Tehran
University of Medical Sciences, Tehran, Iran

Introduction: The peroxisome proliferator-activated receptor c
(PPARc) has important effects on insulin sensitivity, obesity and diabe-
tes. Pioglitazone improves insulin sensitivity by activating PPARc. In
view of strong evidence of interindividual variability in therapeutic
response to pioiglitazone, this study was designed to search for an asso-
ciation between type 2 diabetes mellitus (T2D) and single-nucleotide
polymorphisms (SNPs) in PPARc (Pro12Ala) and to investigate whether
these genetic variants affect pioglitazone response in a population of Ira-
nians with diabetes.
Methods: A total of 101 patients with T2D were treated for 12 weeks
with pioglitazone (15 mg/day). Paraclinical parameters were measured
before and after therapy. We genotyped 128 control participants and all
patients with T2D. The Pro12Ala polymorphism in PPARc was detected
with real-time PCR.

Results: The Ala allele was found in 7% of the control participants vs.
Three percent of those with T2D (P = 0.036). The genotypic frequencies
of Pro/Ala were 5.94% in the former group vs. 14.06% in the latter
(P = 0.04). There were significant changes in some laboratory values and
biochemical markers of insulin sensitivity after pioglitazone therapy. The
Pro12Ala polymorphism was associated with significant changes in insu-
lin/glucose ratio after treatment (P = 0.015 in Pro/Pro and P = 0.005 in
Pro/Ala genotypes).
Conclusions: Our findings suggest that in carriers of the 12Ala variant,
pioglitazone significantly reduced the risk of type 2 diabetes, and in dia-
betic patients with the Pro12Ala genotype, the therapeutic response to
treatment was better than in patients with the Pro12Pro genotype,
although the difference between groups did not reach statistical signifi-
cance.
Keywords: Iranian Population, Peroxisome proliferator-activated recep-
tor c, Polymorphism.

P106
THE ASSOCIATION OFADIPONECTIN (45 T/G), ADIPONEC-
TIN RECEPTOR 2 (+795 G/A) POLYMORPHISMS WITH TYPE
2 DIABETES AND PIOGLITAZONE RESPONSES IN IRANIAN
POPULATION

Namvaran M. M.1, Namvaran F.2,3, Azarpira N.3, Rahimi-Moghaddam
P.2

1Department of Biotechnology, College of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran; 2Department of Pharmacol-
ogy, College of Medicine, Tehran University of Medical Sciences, Teh-
ran, Iran; 3Transplant Research Center, Shiraz University of Medical
Sciences, Shiraz, Iran

Introduction: Thiazolidinediones (TZD) represent a model of pharma-
cogenetics. They are able to increase adiponectin level and cause insulin
sensivity. adiponectin a novel adipose-derived plasma protein is low in
patients with obesity and type 2 diabetes (T2D). Adiponectin, Adiponec-
tin receptors gene polymorphisms have been studied recently for their
effects on obesity and diabetes. Our aim is to study any association
between Type 2 diabetes mellitus and two single nucleotide polymor-
phisms (SNPs) in the adiponectin gene (T/G45), adiponectin receptor2
gene (795G/A) and investigating if these genetic variants affect pioglitaz-
one response in Iranian diabetic population.
Methods: We genotyped 128 non-diabetic controls and 101 patients
with diabetes type 2 for SNPs T45G and 795G/A of adiponectin and
adiponectin receptor 2 gene by the polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP). Patients were treated with
pioglitazone (15 mg/day) for 12 weeks. Paraclinical parameters were
measured before and after treatment.
Results: There is a significant differences in biochemical markers before
and after pioglitazone therapy. In 795G/A there is significant differences
in Fasting Blood Sugar between different genotypes after pioglitazone
treatment (P = 0.009). There is also a significant differences in mean
change of I/G ratio before and after therapy in different genotypes of
45T/G (P = 0.035). There is no statistically significant differences in
allele frequencies of SNPs 45 and 795 comparing control with Type 2
diabetic subjects. T frequency 87.11% vs. 81.68%, P = 0.071 for SNP45
and G frequency 76.17% vs. 80.20%, P = 0.179 for SNP795G/A in
patients and control group respectively. But there is significant differ-
ences in genotypic frequency of 45T/G between patients and control
group (P = 0.032).
Conclusion: Our findings suggest that 45 T/G of the adiponectin gene
may be the important determinants for T2D in Iranian patients. However,
adiponectin allele 45T/G and adiponectin receptor2 allele 795G/A poly-
morphisms are not significantly associated with the therapeutic efficacy
of pioglitazone in Iranian patients with T2D.
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Keywords: Adiponectin gene, adiponectin receptor-2 gene, Iran, poly-
morphisms, population.

P107
INTERACTION OF SUBCUTANEOUS LIXISENATIDE 20 LG
QD ON PHARMACOKINETIC AND PHARMACODYNAMIC
PROPERTIES OF ORAL RAMIPRIL 5 MG QD IN

Dahmen R.1, Steinstraesser A.1, Poitiers F.2, Ozoux M.-L.3,
Pinquier J.-L.2

1Sanofi-aventis, Frankfurt, Germany; 2Sanofi-aventis, Chilly-Mazarin,
France; 3Sanofi-aventis, Vitry-sur-Seine, France

Introduction: Lixisenatide is a GLP-1 agonist in development for once-
daily SC administration in patients with T2DM. T2DM patients fre-
quently receive a concomitant ACE inhibitor. We assessed the effect of
multiple doses of lixisenatide on steady-state PK and PD properties of
ramipril and its active metabolite ramiprilat in an open, randomized, 2X2
cross-over study.
Methods: Healthy young males and females (n = 30) were randomized
to one of two treatment sequences to receive 5 mg ramipril alone in one
period and 5 mg ramipril plus 20 lg lixisenatide for 6 days in the other.
Twenty microgram lixisenatide treatment was preceded by a 7-day run-in
with 10 lg lixisenatide. Ramipril treatments were separated by 23-day
washout periods. Twenty four hour PK profiles of ramipril and ramiprilat
were taken on Day 6 of ramipril dosing in both periods. PD response to
ramipril was evaluated on the change from period baseline in AUC0-24h
in each period for the tetrapeptide N-Acetyl-Ser-Asp-Lys-Pro (AcSDKP)
after 6 daily doses of 5 mg ramipril alone and under coadministration
with lixisenatide.
Results: Lixisenatide was well tolerated when given alone and in com-
bination with ramipril. One subject developed an allergic reaction of
moderate intensity on Day 2 of ramipril + lixisenatide coadministration,
with ubiquitous urticarial exanthema. The allergic reaction resolved with-
out corrective treatment, and the subject was withdrawn and excluded
from PK/PD analyses. The 90%CIs of the ratios for Cmax and AUC0-
24h of ramiprilat plasma concentrations in both periods were within the
protocol-specified boundaries [0.80–1.25], demonstrating lack of interac-
tion on the PK of ramiprilat at steady state. For ramipril PK, lack of
interaction was not demonstrated: the 90%CI of the ratio for AUC0-24h
was not entirely within the reference interval and it was completely out-
side the range for the secondary parameter Cmax. Mean change from
period baseline in
AUC0-24h of AcSDKP was higher under coadministration of ramip-
ril + lixisenatide vs. ramipril alone, with a mean ratio of 1.19 and a
90%CI of 1.03–1.37, thus not being entirely within the reference interval
[0.80–1.25].
Conclusions: There was no interaction of a multiple dosing with lixi-
senatide on the PK of ramiprilat, the active metabolite of ramipril,
whereas lack of interaction on the PD parameter of ramipril cannot be
concluded. However, with a ratio of 1.19, the overall effect is not consid-
ered to be a clinically relevant interaction.

P108
EFFECTS OF DIFFERENT DOSES PREPARATION OF ZINC
ON GLYCEMIA AND ANTIOXIDANT DEFENSE SYSTEM IN
EXPERIMENTALLY INDUCED DIABETIC RABBITS

Stanojević Z.1, Mitic R.1, Stanić M.2, Valjarević D.3, Stević S.1

1Institute of Pharmacology and Toxicology, Medical Faculty Pristina,
Kosovska Mitrovica, Serbia; 2Biochemical-Clinical Laboratory, Health
Center Kosovska Mitrovica; 3Department of mathematics, Faculty of
Natural Sciences and mathematics Pristina, Kosovska Mitrovica, Serbia

Introduction: Researches with micronutrients are getting more and
more important in science and also in practice. In this view zinc, chro-

mium, copper and selenium are having a special role in preventing
micro- and macrovascular diabetic complications, as integral components
of antioxidant enzymes and also as cofactor of enzymes and hormons
involved in the metabolism of glucose and lipid. The aim of this study
was to evaluate the effects different doses preparation of zinc on glyce-
mia and parameters of antioxidative defense: superoxide dismutase
(SOD) and total antioxidant status (TAS) in alloxan-induced diabetic rab-
bits.
Methods: The study was conducted on fourteen New Zealand rabbits,
weighing 2–3.5 kg. Experimental diabetes was induced in rabbits by
intravenous injection of alloxan (80 mg/kg BW). Three weeks after
induced experimental diabetes, rabbits were treated orally appropriate
doses of chelated zinc: first dose 15 mg, after the washout period (10 t1/
2), second dose 25 mg, after the washout period (10 t1/2), third dose
50 mg. Blood samples were taken at certain time intervals: before
alloxan induced diabetes, after alloxan induced diabetes, after the first
dose of zinc, after the second dose of zinc, after the third dose of zinc.
Results: The preparation of zinc did not cause a statistically significant
reduction in serum glucose level when administered in single doses (15,
25 and 50 mg). The activity of SOD was significantly increased after the
single dose preparation of zinc at a dose 15 mg (P < 0.05), 25 mg
(P < 0.001) and 50 mg (P < 0.001) in relation to the activity recorded
before the application of zinc. Also, after the aplication first, second, and
third dose of zinc in diabetic rabbits was recorded statistically significant
increase of TAS in relation to the value recorded before the application
of zinc (P < 0.001). Glucose concentrations negatively correlated with
superoxide dismuataze activity.
Conclusions: This indicates that oral application preparation of zinc can
reduce the harmful effects of oxidative stress in diabetes.

P109
PROTECTIVE EFFECTS OF COMBINED THERAPY OF GLIC-
LAZIDE WITH CURCUMIN IN EXPERIMENTAL DIABETIC
NEUROPATHY IN RATS

Attia H. N., AL-Rasheed N. M., AL-Rasheed N. M., Maklad Y. A.,
Kenawyc S. A., Eiss A. A.

Medicinal and Pharmaceutical Chemistry Department (Pharmacology
group), National Research Center, Cairo, Egypt

Diabetic neuropathy is the most common chronic complication of diabe-
tes. Aim: The aim was to evaluate the protective effects of curcumin
against neuropathy in gliclazide treated diabetic rats.
Methods: Diabetes was induced by intraperitoneal injection of strepto-
zotocin (45 mg/kg, dissolved in cold citrate buffer adjusted to pH 4.5).
Diabetic animals were given gliclazide (GZ; 10 mg/kg, p.o.) or com-
bined with curcumin (CM; 100 mg/kg, p.o) or gabapentin (GBP; 30 mg/
kg, i.p. as positive control). Behavioural response to thermal (hot plate
and tail flick), mechanical (tail pinch) pain and some biochemical tests
(serum glucose, c-peptide, peroxynitrite, lipid peroxides and tumor
necrosis factor alpha) were measured after five consecutive weeks of
daily treatment.
Results: The combined treatment of CM with GZ significantly
increased hot plate latency time [12.63 ± 1.27 s vs. 4.883 ± 0.28 s in
diabetic control group (DC)]. Moreover, the combination significantly
increased tail flick latency time (13.31 ± 1.14 s vs. 7.23 ± 0.49 s in DC
and the threshold of mechanical hyperalgesia was significantly elevated.
The serum glucose and c-peptide level were significantly improved in
the combined treatment compared to DC. Lipid peroxide and peroxyni-
trite production were significantly lowered in serum (2.53 ± 0.05 vs.
3.59 ± 0.09 nmol/ml malondialdehyde in DC at P < 0.05) and
[61.40 ± 6.10 vs. 130 ± 10.74 umol/ml total serum nitrate/nitrite in DC
(P < 0.05)]. Serum TNF alpha was also reduced in the combined treat-
ment to 96.36 ± 3.53 vs. 277.20 ± 20.03 pg/ml in DC (P < 0.05).
Conclusion: Data suggest that the combination of curcumin with a con-
ventional antihyperglycemic may protect against the development of dia-
betic neuropathy.
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P110
RAS SIGNALING MEDIATES GLUCOSE STIMULATED
ERYTHROPOIETIN SYNTHESIS IN CULTURED HUMAN
RETINAL PIGMENT EPITHELIAL CELLS

Kothary P. C., Al-Khersan H., Del Monte M. A.

University of Michigan, Ann Arbor, MI, USA

Introduction: Human retinal pigment epithelial cells (hRPE) is impli-
cated in the pathogenesis of proliferative diabetic retinopathy. Erythro-
poietin (Epo) is an angiogenic factor which is synthesized in hRPE cells.
Since very little is known about the effect of elevated glucose on Epo
production and its mechanism, we investigated the effect of elevated glu-
cose on Epo synthesis in cultured hRPE cells.
Methods: Primary hRPE cell cultures were exposed to glucose (0–
20 mM). Cell viability was assessed by the trypan blue exclusion method
(T) and cell proliferation was measured by 3H-thymidine incorporation
(3H-thy). Morphological analysis was performed by phase contrast
microscope. 14C-methionine labeled Epo (14C-Epo) synthesis was deter-
mined by immunoprecipitation using anti-Epo. To study the role of RAS
protein in Epo synthesis, we used RAS inhibitor, mevastatin. Statistical
significance was established by Student’s t-test.
Results: FBS stimulates hRPE cell proliferation in a dose-dependent
manner as measured by 3H-thy and T. Elevated glucose had no effect on
hRPE proliferation. Morphological analysis showed that hRPE cells grew
normally as a monolayer and did not show any abnormalities in presence
of glucose. But, elevated glucose stimulated 14C-Epo in hRPE cells in a
dose-dependent manner. This stimulation in Epo synthesis was inhibited
by mevastatin (30 lM) (4204.63 ± 1017.18 vs 7371.79 ± 1775.40,
mean ± SEM, n = 7, P < 0.0008).
Conclusions: Glucose does not stimulate hRPE cell proliferation but
increases Epo production in cultured hRPE. In addition, the RAS kinase
pathway may mediate this glucose-stimulated Epo production. These
data suggest that a RAS kinase pathway inhibitor may be of therapeutic
value in treating proliferative diabetic retinopathy.
Supported by a Skillman Foundation Endowment.
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EXPRESSION OF GENETIC HORMONES RECEPTORS IN THE
TESTICLES OF YOUNG AND ELDER DIABETIC MICE

Papamitsou T. H.1, Kymioni V.2, Vasilopoulos I.2, Maggana I.3, Oikono-
mou L.4, Sioga A.5

1Lecturer of Histology-Embryology Laboratory in the Medical Depart-
ment of AUTH; 2Medical students of AUTH; 3PhD student of Histol-
ogy-Embryology Laboratory in the Medical Department of AUTH;
4Professor of Histology-Embryology Laboratory in the Medical Depart-
ment of AUTH; 5Associate professor of Histology-Embryology Labora-
tory in the Medical Department of AUTH

Introduction: Experimental diabetes in animals induces marked altera-
tions of gonadal androgenic functions: morphological alterations of tes-
ticular cells. The aim of this preliminary study was to investigate the
expression of testosterone, estrogen and progesterone receptors in the tes-
ticles of young and elder diabetic mice.
Materials and methods: Twelve Balb/c mice were used, 6 of 4 weeks
age and 6 of 16 weeks age. Each age group was further divided in two

subgroups. The first subgroup included two indexes that received only
saline water. In the second one, alloxane was administered, so that the
mice became diabetic. During the experiment the diabetic mice received
insulin for keeping the levels of blood glucose between 250–300 mg/dl.
After 5 weeks, the testicles were execrated for immunohistochemical
evaluation with genetic hormone receptors antibodies.
Results: She capillaries, the interstitial tissue and the Leydig cells
showed mild immunostaining for progesterone and estrogen receptors in
the young aged group. The same was also noticed for the androgen
receptors in the Leydig cells. Nevertheless the immunostaining of the
capillaries and the interstitial tissue was significant. In the elder group,
there was a weak response for all hormones? receptors. However, when
stained with progesterone and testosterone receptors antibodies, the
results were assessable for the capillaries.
Conclusion: A possible role of estrogen in male reproductive function
is suggested but without revealing a direct cause-effect relationship. A
reduction in the basal testicular content of progesterone testosterone is
noticed in alloxane-diabetic rats.

P112
EFFICACY OFANTIPLATELET THERAPY WITH ASPIRIN IN
PATIENTS WITH TYPE 2 DIABETES MELLITUS

Zoltan P., Tomas A., Zlata H., Stefan A.

1Department of Medicine I, Thomayer University Hospital and the Insti-
tute for Postgraduate Medical Education, Prague; 2Statistics Department,
Institute for Clinical and Experimental Medicine, Prague, Czech Repub-
lic

Intraduction: The aim of the study was to determine the efficacy of
antiplatelet therapy in patients with type 2 diabetes mellitus while taking
into account the possible effects of comorbidities of the patients treated,
pharmacotherapy employed, and laboratory parameters monitored.
Materials and methods: In 101 patients with type 2 diabetes mellitus
on antiplatelet therapy with 100 mg aspirin daily, we examined the uri-
nary levels of 11-dehydrothromboxane B2. The findings were compared
with those obtained from a control group of age- and sex-matched 101
non-diabetic patients. In both groups, we evaluated the clinical and labo-
ratory parameters monitored and the medicines co-administered.
Results: A higher incidence of ineffective antiplatelet therapy was
found in the group of patients with diabetes compared with the control
group.
Elevated urinary levels of 11-dehydrothromboxane B2 were found in
46.5% of diabetic patients and in 30.7% of controls (P = 0.02).
In the laboratory parameters monitored, there were statistically significant
differences between the two groups in values of glycemia and C-reactive
protein levels only. By contrast, no effect of comorbidities, other labora-
tory parameters monitored, and concomitant medication was demon-
strated.
Conclusions: Antiplatelet therapy with aspirin in patients with type 2
diabetes is less effective compared with individuals without diabetes. No
role of comorbidities or concomitant medication in the higher incidence
of antiplatelet therapy has been shown. Diabetes-related metabolic
changes per se decrease the efficacy of antiplatelet therapy by a third at
least.
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METABOLIC SYNDROMES: LIPID DISORDERS

P113
ACUTE PROTECTIVE EFFECTS OF STATINS IN THE RAT
MODEL OF RENAL ISCHEMIA-REPERFUSION INJURY:
DIFFERENCE BETWEEN STATINS

Nesic Z., Todorovic Z., Vuckovic S., Medic B., Prostran M.

Department of Pharmacology, Clinical Pharmacology and Toxicology,
School of Medicine, University of Belgrade, Serbia

Renal dysfunction due to ischemia reperfusion (I/R) injury is problem
following renovascular surgery or organ transplantation. Statins demon-
strated so called pleiotropic effects, independent of lipid-lowering
actions, such as: antiinflammatory, vasodilatatory, antioxidative and cy-
toprotection. The aim of this study was to compare beneficial effects of
acute treatments (5 min prior reperfusion) with same doses of liposolu-
bile prodrug simvastatin and hydrosolubile statin-pravastatin (1 mg/kg
i.v.) on renal dysfunction following I/R injury in an experimental
model.
Experimental model. Male Wistar rats were randomized into six groups
(n = 6–13 per group): control (I/R+saline or 10% DMSO), Sham-oper-
ated+saline or 10% DMSO and I/R+ simvastatin or pravastatin (1 mg/
kg, 5 min prior reperfusion). I/R injury was induced by clamping the
both renal vascular pedicle for 45 min followed by 4 h of reperfusion
(2 ml/kg/h). In all groups blood and urine samples were taken and analy-
sis for markers of renal impairment. Also, both kidney of each animal
were taken for histopathological evaluation.
Results: I/R injury caused significant renal dysfunction by increase of
serum urea and creatinine levels and increase of fractional excretion of
Na+. In pravastatin treated group all of these parameters of renal dys-
function were significantly lower (P < 0.05, for all mention parameters).
Serum levels of aspartate aminotransferase and c-glutamyltransferase, the
most important parameters of reperfusion injury, were significantly lower
in a group of animals treated with pravastatin compared with simvastatin
treated group. Both statins, especially pravastatin significantly attenuated
I/R-induced renal injury by improving histological score in comparison
with simvastatin treated or untreated ones, but not abolished renal injury
completely.
Conclusion: These results show that acute use of statins, especially pra-
vastatin, may important play a role in modulating renal dysfunction and
allowing earlier recovery from an I/R injury.

P114
ETHANOL EXTRACT OF CURCURMA COMOSA ROXB.
EXHIBIT PROPHYLACTIC EFFECT ON ATHEROSCLEROSIS
IN CHOLESTEROL-FED RABBITS

Laddawal P.-N.1, Sanvarinda Y.2, Piyachaturawat P.3

1Department of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, Bangkok, Thailand; 2Department of Pharmacology, Faculty
of Science, Mahidol University, Bangkok, Thailand; 3Department of
Physiology, Faculty of Science, Mahidol University, Bangkok, Thailand

Introduction: Curcuma comosa Roxb., an indigenous medicinal plant
containing phytoestrogens, has been reported to have hypocholesterolae-
mic and anti-inflammatory effects. This study was aimed to examine the
potential prophylactic effect of C. comosa ethanol extract on experimen-
tal atherosclerosis in rabbits.
Methods: Rabbits were fed 0.5% cholesterol, 0.5% cholesterol plus
5 mg/day of simvastatin, 0.5% cholesterol plus 100 mg/kgBW/day of C
.Comosa ethanol extract or normal rabbit chow for 12 weeks. Blood
samples for cholesterol and estradiol determination were collected in
monthly intervals. At the end of the study period, endothelium-dependent
and -independent vascular function of isolated aortic rings in vitro and
aortic plaques were assessed.

Results: C. comosa ethanol extract produced significantly a decreased
of total cholesterol, LDL-cholesterol and triglyceride, a reduction of ath-
erosclerotic lesions, and a restoration of impaired acetylcholine-mediated
endothelium-dependent relaxations. Plasma level of estradiol in the rab-
bits received C. comosa ethanol extracts was significantly increased.
Conclusions: The results indicate that ethanol extract of C. comosa pos-
sesses the beneficial effects in hypercholesterolaemic effects in similar
manner to simvastatin. However, the potential effects related to increased
estradiol should be further investigated.

P115
EFFECTS OF MORINGA OLEIFERA LAM. ON
ATHEROSCLEROTIC DEVELOPMENT IN
HYPERCHOLESTEROLEMIC RABBITS

Chantana M.1, Laddawal P.2, Piyanant C.3, Yupin S.4

1Department of Microbiology, Faculty of Medicine, Srinakharinwirot
University, Bangkok, Thailand; 2Department of Pharmacology, Faculty
of Medicine, Srinakharinwirot University, Bangkok, Thailand; 3Depart-
ment of Medicine, Faculty of Medicine, Srinakharinwirot University,
Bangkok, Thailand; 4Department of Pharmacology, Faculty of Science,
Mahidol University, Bangkok, Thailand

Introduction: Moringa oleifera Lam. is used as traditional medicine in
Asia. Recent studies demonstrated its hypocholesterolaemic, diuretic and
cardiotonic effects. Atherosclerosis is a disease of blood vessels charac-
terized by accumulation of the lipids and fibrous elements in the arteries.
The aim of this study was to investigate the antiatherosclerotic activities
of Moringa oleifera leaf extract.
Methods: Rabbits were fed with normal rabbit chow, normal rabbit
chow plus 0.5% cholesterol, normal rabbit chow plus 0.5% cholesterol
and simvastatin (5 mg/day), and normal rabbit chow plus 0.5% choles-
terol and freeze-dried powder of Moringa oleifera leaf extract (0.1 g/kg/
day). Plasma cholesterol levels were analyzed every 4 weeks. Twelve
weeks after the treatment rabbits were sacrificed for the examination of
vascular function and plaque formation.
Results: The results demonstrated that the Moringa oleifera leaf extract
significantly reduced plaque formation and restored endothelium-depen-
dent vascular relaxation without any effect to the cholesterol levels.
Conclusion: Our results suggested that the Moringa oleifera leaf extract
had therapeutic potential for prevention of atherosclerosis.

P116
METABOLIC EFFECTS OF THE PPARD AGONIST SAR351034
AFTER 2 WEEKS OF QD DOSING IN HEALTHY ELDERLY
SUBJECTS

Dahmen R., Warrington S., Lehmann A., Einig C., Pinquier J. L.

Sanofi-aventis, HMR London

Introduction: SAR351034 is a novel peroxisome proliferator-activated
receptor d (PPARd) agonist which also has weak PPARa agonist activity.
It is active in the nanomolar range in dyslipidemia and diabetes animal
models. The aim of the present study was to assess the safety, tolerability
and metabolic effects of SAR351034 in healthy elderly subjects at differ-
ent dose levels.
Materials and methods: In a placebo-controlled, parallel-group, esca-
lating oral dose study, 47 subjects (mean age 71.5 years) received once
daily either 5, 15, 75 or 150 mg SAR351034 (n = 9 per group) or
placebo (n = 11 total) over 15 days. Subjects received a standardized
moderate-fat diet throughout the in-house period, which comprised
5 days run-in, 15-days treatment, and 7 days follow-up.
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The primary PD parameter was the change from baseline to Day 15 in
the area under the 24-h serum triglyceride profile (TG-AUC) following a
high-fat breakfast challenge at 2 h after dosing. Secondary parameters
were the changes from baseline to Day 14 in fasting triglycerides, non-
esterified fatty acids (NEFA), HDL and LDL cholesterol, Apolipopro-
teins -B, -AI and –CIII, high-sensitivity CRP, fasting blood glucose, and
fasting insulin.
Results: SAR351034 was well tolerated when given as daily oral doses
of 5, 15, 75 or 150 mg over 15 days to healthy elderly subjects.
After 15 days on 75 and 150 mg SAR351034 once daily, TG-AUC after
a high-fat breakfast showed mean (SD) decreases from baseline of
20.33% (20.57%) and 17.64% (13.95%), respectively, whereas it
increased by 24.61% (21.74%) from baseline in the placebo group. After
5 and 15 mg daily, changes from baseline were only –1.06% (23.54%)
and +1.68% (15.36%), respectively.
Fasting insulin on Day 14 decreased from baseline after 15, 75 and
150 mg SAR351034 daily: mean percent changes were –22.56%
(27.95%), –42.44% (28.61%) and –24.35% (26.67%). Fasting insulin
changed little from baseline in the 5 mg group (+5.89%, SD 55.04%)
and increased in the placebo group (+53.88%, SD 126.91%).
A dose-dependent trend towards a decrease was also seen for Apolipo-
protein B and LDL cholesterol. There were no important changes from
baseline in the other fasting parameters.
Conclusion: Two weeks of QD treatment of healthy elderly subjects
with the PPARd agonist SAR351034 at dose levels of 75 and 150 mg
improved the 24-h triglyceride profile following a high-fat breakfast chal-
lenge, as compared with placebo; smaller effects were also observed at 5
and 15 mg. Fasting insulin was decreased at dose levels 15, 75 and
150 mg over the 2-week treatment period. These results indicate that
activation of PPARd has beneficial effects on lipid and glucose metabo-
lism which could be useful in the treatment of dyslipidemia and Type 2
diabetes mellitus.

P117
EFFECTS OF EPICATECHIN IN THE PREVENTION OF
METABOLIC SYNDROME INDUCED IN RATS

De Jesús Torres E. J., Patiño-Jiménez L., Garduño-Siciliano L.,
Quevedo-Corona L., Ceballos-Reyes G., Chamorro Cevallos G.

Departamentos de Farmacia y Fisiologı́a, Escuela Nacional de Ciencias
Biológicas and Departamento de Bioquı́mica, Escuela Superior de Medi-
cina, Instituto Politécnico Nacional, México D. F., México

Metabolic syndrome (MS) consists of a series of risk factors for the
development of cardiovascular damage and type II diabetes. Whereas
properties that control this disorder are ascribed to a plethora of natural
products, few of these claims are supported by scientific evidence. The
consumption of epicatechin, a compound found in cacao beans, has been
related to a decrease in blood pressure and insulin resistance in patients
with hypertension, as well as an improvement in endothelial dysfunction
through an increase in NO levels. In this work the effect of epicatechin
(1 mg/kg of weight p.o.) was evaluated during 7 weeks on MS induced
in rats with a hypercholesterolemic diet and the administration of a fruc-
tose solution dissolved in drinking water. Clinical variables were ana-
lyzed, such as total cholesterol, c-HDL, c-LDL, triglycerides, glucose,
insulin, blood pressure, carbonyls and nitrites, at the beginning of the
study, at the third week, and at the end of each treatment. In the groups
treated with epicatechin, the levels of these variables decreased signifi-
cantly in comparison with the control group, with the exception of c-
HDL and nitrites. This suggests that epicatechin has a protector effect on
the majority of components of MS, which could owe itself to the antioxi-
dant effect of this test compound. However, more research in needed to
further clarify the mechanism of action.
This work was partly supported by Secretarı́a de Investigación y Posgra-
do (SIP)-IPN, México.
Metabolic syndromes: Lipids disordes.

P118
HIGH DIETARY FAT FEEDING DURING PREGNANTALTERS
HEPATIC CYTOCHROME P450 EXPRESSION OF PROGENY
IN MICE
TAKEHIRO OKANIWA
HEPATIC CYTOCHROME P450 EXPRESSION OF PROGENY
IN MICE

Okaniwa T., Imahori Y., Saruta K., Toda T., Ishii M., Ikarashi N., Ochiai
W., Sugiyama K.

Department of Clinical Pharmacokinetics, Hoshi University, Tokyo,
Japan

Introduction: Recently, various effects of high dietary fat intake during
pregnancy on fetuses and newborns were reported. However, the effects
on drug metabolizing enzymes were mostly unknown. In this study, the
effects of high fat intake on the expression level and activity of hepatic
Cytochrome P450 (CYP) were examined.
Materials and Methods: The parent mice were given either a normal
feed (ND) or high-fat feed (HF) from the first day of gestation until
delivery, and then the normal feed was given to both groups. The new-
born mice were kept with ND parents for 3 weeks and weaned and given
normal feed until 6-weeks old. The levels of mRNA expression of hepa-
tic Cyp3a11, protein expression of Cyp3a, and metabolic activity of
Cyp3a in microsomal fraction, along with the pharmacokinetics of triazo-
lam were examined for 6-week-old mice. CAR expression level and acti-
vation of MAPK were also examined for 6-week-old mice.
Results: Decreases in the level of protein expression of hepatic Cyp3a
and metabolic activity of Cyp3a in microsomal fraction were observed in
the HF group. An increase in AUC and decrease in total clearance of
triazolam were observed in the HF group. A decrease in the mRNA
expression level of CAR and an increase in the phosphorylation of
MAPK in the liver were observed in the HF group.
Conclusion: These results revealed that a high-fat intake during preg-
nancy results in a decrease in the expression level and activity of Cyp3a.
These results also indicate the possibility that a decrease in the expres-
sion level of CAR by MAPK activation contributed to the decrease in
the hepatic Cyp3a expression level.

P119
EFFECT OF GEMFIBROZIL DOSE ON THE INACTIVATION
OF CYP2C8 IN HUMANS

Honkalammi J., Niemi M., Neuvonen P. J., Backman J. T

University of Helsinki

Gemfibrozil is the most potent in vivo inhibitor of CYP2C8 known to-
date. The metabolite, gemfibrozil 1-O-b-glucuronide inactivates CYP2C8
rapidly (Honkalammi et al. Clin Pharmacol Ther 2011; 89 in press) and
irreversibly; the low CYP2C8 activity lasts for several days after the
usual 600 mg dose of gemfibrozil (Backman et al. Drug Metab Disp
2009; 37 2359-66). However, the effect of gemfibrozil dose on the extent
of CYP2C8 inhibition is not known. We studied the effect of gemfibrozil
dose on CYP2C8 activity using repaglinide as a probe drug. In a ran-
domized, 5-phase cross-over study, ten healthy volunteers ingested
0.25 mg repaglinide 1 h after a single oral dose of 30, 100, 300 or
900 mg gemfibrozil or without gemfibrozil (control). Concentrations of
plasma repaglinide, gemfibrozil and their metabolites, and blood glucose
were measured up to 9 h. A gemfibrozil dose of 30, 100, 300 and
900 mg increased the mean (SD) AUC0-¥ of repaglinide from the con-
trol of 4.7 (1.0) ng·h/ml to 8.3 (2.3), 21.2 (8.0), 31.5 (10.4) and 38.8
(11.4) ng·h/ml, respectively (P < 0.001), and its Cmax from 4.3 (1.2)
ng/ml to 5.6 (1.1), 6.9 (1.9), 8.8 (2.5) and 9.6 (2.2) ng/ml, respectively
(P < 0.05). The results are consistent with approximately 50% inhibition
of CYP2C8 already with the 30 mg dose of gemfibrozil, and >95% inhi-
bition with 900 mg gemfibrozil. In drug-interaction studies, a single
900 mg dose of gemfibrozil could be used instead of multiple gemfibro-
zil doses to achieve nearly complete inhibition of CYP2C8 activity.
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P120
EFFECT OF EARLY VS. DELAYED LEVODOPA/CARBIDOPA
IN PARKINSON ’S DISEASE

Gaida R., Kubashe N. T., Truter I.

Drug Utilization Research Unit, Department of Pharmacy, Nelson
Mandela Metropolitan University, Port Elizabeth, South Africa

Introduction: Levodopa/carbidopa is the ‘gold standard’ treatment for
Parkinson’s disease. However, after 4–5 years of treatment, efficacy is
believed to decline and patients start to experience motor fluctuations
and dyskinesias. The study aimed to explore the effect early vs. late levo-
dopa/carbidopa initiation has in Parkinson’s disease. The aim was
achieved by determining treatment initiation following the diagnoses and
the side effects experienced after treatment initiation.
Methods: The methodology consisted of a semi-structured question-
naire survey and a review of patients’ medical files. The study population
consisted of 15 patients in a Parkinson’s disease support group in Port
Elizabeth, South Africa who were diagnosed with Parkinson’s disease by
a neurologist and who were on levodopa/carbidopa therapy at the time of
the study.
Results: More than 40% of patients (seven patients) experienced dyski-
nesia of which six patients had been on levodopa/carbidopa therapy
longer than 10 years and one patient had their initiation delayed and had
been on levodopa/carbidopa >5 years. The ‘wearing off’ phenomenon
was experienced by only one patient who had been on levodopa/carbid-
opa for 7 years. In this patient, levodopa/carbidopa was initiated immedi-
ately after diagnosis was confirmed. ‘On-off’ phenomenon occurred in
53.3% of patients. All patients had been on levodopa/carbidopa longer
than 5 years. Freezing episodes presented in 26.7% of patients.
Conclusion: No relationship between the initiation of levodopa/carbid-
opa therapy and the onset of side effects was found. However, it was
found that after 5 years, patients did experience side effects associated
with levodopa/carbidopa treatment.

P121
5-AMINOLEVULINIC ACID AND HIGH ENERGY SHOCK
WAVES FOR SONODYNAMIC THERAPY: EFFECTS ON SK-N-
BE AND SH-SY5Y NEUROBLATOMA CELL LINES

Serpe L.1, Canaparo R.2, Zara G. P.2, Eandi M.2, Frairia R.3

1Department of Drug Science and Technology, University of Torino,
Italy; 2Department of Anatomy, Pharmacology and Forensic Medicine,
University of Torino, Italy; 3Department of Clinical Pathophysiology,
University of Torino, Italy

Introduction: An attractive form of treatment for solid tumors is sono-
dynamic therapy based on the ability of ultrasounds to generate acoustic
cavitation and to activate a tumor-localizing sonosensitizer agent such as
porphyrin compounds like 5-aminolevulinic acid (ALA). HESW, gener-
ated by a piezoelectric device, are able to induce acoustic cavitation,
which results in a concentration of energy sufficient to generate a sonolu-
minescence emission, able to cause electronic excitation of porphyrins
by energy transfer and initiate a photochemical process resulting in cyto-
toxic reactive oxygen species (ROS). To this purpose, we have investi-
gated the ability of HESW to activate ALA in human neuroblastoma
SK-N-BE and SH-SY5Y cell lines.
Materials and Methods: Cell cytotoxicity was measured with WST-1
proliferation assay and cell death was evaluated by flow cytometric anal-
ysis. The relationship between sonodynamic treatment and production of
ROS was evaluated by flow cytometric analysis with dichlorofluorescein
diacetate. Furthermore, mRNA expression of different genes involved in
apoptosis through ROS production was evaluated by quantitative SYBR
Green real time RT-PCR and fluorescence microscopic examination was
carried out to highlight ROS production and cell death.

Results: We have identified different treatment schedule of ALA (50–
300 lg/ml) and HESW (0.22–0.43 mJ/mm2; 500–1000 shots, 4 shots/s)
to get the best cytotoxic rate in the two cell lines studied. Briefly, sono-
dynamic treatment was able to induce a significant decrease of cell
growth compared to untreated cells at 72 h in both SK-N-BE and SH-
SY5Y cells up to 35% and 50%, respectively. Exposure of ALA pre-
incubated cells to HESW was able to increase significantly ROS produc-
tion with different onset and extent in SK-N-BE and SH-SY5Y cells and
the apoptotic rate was significant increased at 24 h in both cell lines
(P < 0.01).
Conclusion: Our results show that HESW could be able to activate por-
phyrin compounds in neuroblastoma cell lines by acoustic cavitation
obtaining a significant in vitro cytotoxicity through ROS production.

P122
METFORMIN AMELIORATES COGNITIVE IMPAIRMENT
AND OXIDATIVE STRESS IN THE HIPPOCAMPUS OF RATS
WITH CHRONIC CEREBRAL HYPOPERFUSION

Ouyang C., Wu J., Cai F., Zheng M.

Department of Pharmacology, Xianning College, Xianning City, China

There is an increased risk of developing vascular dementia (VD) among
patients with type 2 diabetes. Insulin resistance and impairment in cere-
bral insulin receptor signaling may exacerbate ischemic neuronal damage
by impairing cellular metabolism, increasing oxygen stress, and contrib-
ute to age-related cognitive deficits. Metformin, one of the most com-
monly drugs used for the treatment of type 2 diabetes, has been shown
to activate AMPK and enhance insulin sensitivity. This study aimed to
investigate the effect of metformin on spatial cognitive impairment and
oxidative stress in the hippocampus induced by permanent occlusion of
bilateral common carotid arteries in rats. Oral administration of metfor-
min (250 mg/kg) significantly improved learning and memory deficits of
rats induced by chronic cerebral hypoperfusion in Morris water maze
task, increased the alternation percentage in alternation behavior task,
and decreased wrong response times in passive avoidance test compared
with model group. In addition, metformin also decreased the level of
lipid peroxidation in the hippocampus of VD rats, improved mitochon-
drial enzyme activities of respiratory chain and energy metabolism, and
attenuated the neuronal pathological alterations in the hippocampal CA1
area. The results presented the first evidence of a cognitive improving
effect of metformin in the model of vascular dementia and diabetic cere-
brovascular complications.

P123
HIVASSOCIATED DEMENTIA: ROLE OF NEUROSTEROIDS

Perumal M. B.

Division of Medicine, Rayne Institute, University College London, Lon-
don, UK

Background: HIV-associated dementia (HAD), is a neurological com-
plication of HIV infection itself and causes cognitive, motor and behav-
ioral impairment. The HIV-proteins Tat and gp-120 can cause
neurotoxicity directly and indirectly and implicated in HAD pathogene-
sis. The cognitive decline in HAD is correlated well with synaptic loss
rather than neuronal loss. The exact mechanism of widespread synaptic
loss in HAD remains elusive.
Methodology: A systematic pubmed research of published articles on
HAD from molecular to epidemiological studies to identify the gaps in
the pathogenesis.
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Results: HIV-proteins are implicated to cause excito-toxicity via
NMDA-receptors. The NMDA-receptor signaling involves increase in
intracellular Ca2+ in neurons which activate nNOS to synthesize Nitric
Oxide(NO). The NO activates Mitogen-associated protein kinase
(MAPK). MAPK phosphorylates Microtubule-associated protein-2
(MAP2). MAP2 phosphorylation cause conformational changes, microtu-
bular disassembly and MAP2 degradation via ubiquitin-proteosome path-
way at various levels.
Discussion: Under physiological conditions NMDA mediated Ca2+ sig-
naling also increase cholesterol transport into mitochondria, for steroido-
genesis (Pregnenolone) by cytochromeP450 cholesterol side-chain
cleaving enzyme (CYP11A1). Neurosteroid Pregnenolone binds to
MAP2, inhibits its phosphorylation, decrease degradation and increase
microtubule assembly. But NO has been shown to inhibit CYP11A1 in
concentration dependent manner and reduce steroidogeneisis. Since there
is up-regulation of NO production from HIV infected microglia, circulat-
ing levels of NO is high. This can cause profound inhibition of steroido-
genesis in the brain, hence predispose to increased MAP2 degradation
and synaptic loss during Ca2+ signaling, even in absence of HIV pro-
teins. Hence dietary pregnenolone supplements could have potential role
in ameliorating cognitive decline in HAD.
Topic: NEURODEGENERATION (Poster)
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EFFECTS OF CALCIUM-CHANNEL BLOCKER NIFEDIPINE
ON PENICILLIN-EPILEPSY-INDUCED HIPPOCAMPAL
NEURONAL LOSS IN RATS

Yilmaz I.1, Akdogan I.2, Kaya E.3, Yonguc N.2

1Izmir Bozyaka Education and Research Hospital, Department of Medi-
cal Pharmacology, Izmir, Turkey; 2Department of Anatomy, Pamukkale
University, School of Medicine,; 3Department of Medical Pharmacology,
Duzce University, School of Medicine

Introduction: Epileptic seizures cause pathological changes such as
sclerosis and pyramidal neuronal loss in the hippocampus. Experimen-
tally, epilepsy can be induced by application of various chemicals (peni-
cillin etc.) directly to the cerebral cortex. Nifedipine is a dihydropyridine
type voltage-sensitive L-type calcium-channel blocker, inhibiting the
transmembrane influx of calcium ions which are major signaling mole-
cules. It has clearly been shown to have variable and even contradictory
(beneficial or detrimental) effects in different studies and its neuroprotec-
tive or neurotoxic mechanisms remain to be clarified in other, still not
investigated models, such as penicillin-epilepsy. Accordingly, the present
study aimed at investigating the effect of nifedipine on hippocampal neu-
ronal loss in penicillin-epilepsy model.
Methods: Epilepsy was induced in rats by intracortical application of
500 IU penicillin G, and the effect of nifedipine (10 mg/kg i.p.) on hip-
pocampal pyramidal neuronal loss in CA1, CA2 and CA3 subfields
(optical fractionator method- a stereological method) were investigated.
Results: Seizures related with penicillin-epilepsy in nifedipin groups
rats were partly more manifest compared with control group. The number
of neurons (·103) in the control group was (mean ± SD)
183.687 ± 3184. In the penicillin-epileptic rats, the neuron number was
decreased to 146.318 ± 3042 (P < 0.05, Mann–Whitney U). Nifedipine,
significantly decreased the neuron number to 128.873 ± 1157 (P < 0.05,
Mann–Whitney U).
Conclusions: Calcium-channel blocker nifedipine increased the loss of
hippocampal neurons and partly relieved epileptic seizures in penicillin-
epileptic rats. Nifedipine could not protect against a variety of neurologi-
cal insults including epilepsy.

P125
INTERACTION BETWEEN AN ANTIOXIDANT, TOCOPHEROL
AND GABAPENTIN IN THE FORMALIN TEST

Lee W. H., Ko Y. K, Kim M. J., Hong B. H., Hong J. H.

Department of Anesthesilogy and Pain Medicine, Chungnam National
University Hospital, Daejeon, South Korea

Introduction: Tocopherol is one of the most common antioxidants and,
perhaps, the one of the general public. Gabapentin is well-known potent
analgesic in the treatment of neuropathic pain. Intrathecal tocopherol and
gabapentin was shown previously the antinociceptive effect in formalin
test. The present study was performed to investigate the interaction
between intrathecal tocopherol and gabapentin in formalin rats.
Methods: Sprague-Dawley rats with lumbar intrathecal catheter were
tested for their paw flinches by 5% formalin injection after intrathecal
administration of tocopherol and gabapentin respectively. After obtaining
dose-response curves for each agents, the effect of the combination (1/2,
1/4, 1/8 of 50% effective dose (ED50) in each agents) were tested by an
isobolographic analysis using ED50. The total fraction value was calcu-
lated as (ED50 dose of tocopherol in combination)/(ED50 dose of
tocopherol alone)+(ED50 dose of gabapentin in combination)/(ED50
dose of gabapentin alone). The experimental procedures were performed
in accordance with the animal care guideline of the Korean Academy of
Medical science.
Results: The combination produced significant decreases in the number
of flinches in both phase 1 and 2 of the formalin test.
ED50s of intrathecal tocopherol and gabapentin in the phase 2 were
17.6 mg/kg, 75.3 mg respectively. The ED50 values of the combination
were significantly lower than the calculated additive values (P < 0.05) in
phase 2. Total fractional dose value was 0.66 in the phase 2.
Conclusion: An antioxidant, tocopherol and gabapentin had synergistic
antinociceptive effects on the inflammatory facilitated nociception in for-
malin rats.

P126
SYSTEMATIC QUALITYAPPRAISAL AND RECOMMENDA-
TION EXTRACTION FROM DEMENTIA GUIDELINES ON
MANAGEMENT OF BEHAVIOURAL AND PSYCHOLOGICAL
SYMPTOMS

Azermai M.1, Petrovic M.1,2, Elseviers M.1,3, Bourgois J.1, Van Bortel
L.1, Vander Stichele R.1

1Ghent University, Heymans Institute of Pharmacology, Gent, Belgium;
2Ghent University Hospital, Service of Geriatrics, Gent, Belgium;
3Department of Nursing Science, University of Antwerp, Antwerp, Bel-
gium

Introduction: Within the treatment of dementia, management of
behavioural and psychological symptoms (BPSD) is an important but
complex component. Our study goal was to appraise the quality of exist-
ing dementia guidelines; to extract practice recommendations for BPSD
from selected guidelines; to select key practice recommendations for
which there was agreement among guidelines.
Methods: We conducted a systematic search in MEDLINE and guide-
line organization databases supplemented by hand search of Web sites.
Quality assessment was performed by 2 independent reviewers using the
Appraisal of Guidelines Research & Evaluation instrument (AGREE).
Specific practice recommendations (SPRs) for BPSD were extracted and
compared for their level of evidence and strength. We developed a sys-
tematic approach to determine for which recommendations agreement
was found.
Results: Fifteen guidelines were eligible for quality appraisal by
AGREE of which 5 were selected for recommendation extraction. We
extracted 18 SPRs on management of BPSD, but variation in grading
systems (none using GRADE) complicated interpretation, comparison
and generalisability of recommendations among guidelines. By introduc-
ing a posteriori defined criteria, we determined a level of agreement for
each SPR, and selected key practice recommendations for which there
was agreement. For most non-pharmacological interventions no agree-
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ment among SPRs for BPSD was found. Pharmacological SPRs were
recommended as second-line treatment, with guidance for timely discon-
tinuation.
Conclusion: More primary evidence and guidelines for management of
BPSD are needed. Valid methods to deal with absence of agreement

among guidelines in the appraisal of the level of evidence and strength
of practice recommendations should be further explored.
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P127
MONITORING OF IMATINIB CONCENTRATION IN CML
PATIENTS BY HPLC METHOD

Granić D.1, Sertić D.2, Donat P.1, Kos R.1, Labar B.2, Sertić J.1

1Department of Laboratory Diagnostics, University Hospital Centre Za-
greb, Zagreb, Croatia; 2Department of Hematology, Department of Medi-
cine, Zagreb University Hospital Centre, Zagreb, Croatia

Introduction: Imatinib is a 2-phenylaminopyrimidine derivative that
functions as a specific inhibitor of the oncogenic tyrosine kinase Bcr/
Abl. It is used in chronic myelogenous leukemia (CML), gastrointestinal
stromal tumors (GISTs) and a number of other malignancies. Imatinib is
primarly metabolized to its active metabolite, an NB-demethylated piper-
azine derivative. Metabolism of imatinib occurs in the liver by several
isozymes of the cytochrome P450. The major route of elimination is in
the bile and feces. The half-lives of imatinib and its main metabolite are
18 and 40 h, respectively.
Materials and Methods: The aim of this study was to determine
plasma imatinib concentration in CML patients. Daily dose was 400 mg
imatinib. Blood sample was collected 24 ± 3 h after drug administration.
The method used was high performance liquid chromatography (HPLC).
Imatinib was extracted from plasma with methanol. Clozapine was used
as an internal standard. The sample was fractionated on a column MN
EC Nucleosil 1005-C-18 EC 250 · 4.6 mm with a mobile system con-
sisting of ammonium acetate buffer, methanol and acetonitrile
(40:40:20). The flow rate was 0.75 ml/min. Quantitation was performed
by measurement of UV detector at the wavelength of 265 nm.
Results: Imatinib levels in CML patients ranged from 230 to 4247 ng/
ml. Mean imatinib concentration was 1010 ng/ml (943–1246 ng/ml) in
nine patients, 645 ng/ml (507–823 ng/ml) in 10 patients, and 1985 ng/ml
(1879–2564 ng/ml) in six patients. Three patients had markedly low i-
matinib concentration: 230–340 ng/ml, and one patient had markedly
high imatinib level: 4247 ng/ml.
Conclusion: HPLC-UV is a simple and reliable method for imatinib
determination. Results demonstrated large intra- and interindividual dif-
ferences, and indicated the need for monitoring imatinib concentration.

P128
HEME OXYGENASE-1 PROTECTS ACUTE MYELOID
LEUKAEMIA CELLS FROM FRONT LINE
CHEMOTHERAPEUTIC DRUGS

Heasman S. A.1, Zaitseva L.1, Bowles K.2, Rushworth S. A.1,
MacEwan D. J.1

1Univeristy of East Anglia, School of Pharmacy, Norwich, UK;
2Department of Haematology, Norfolk and Norwich University Hospital
NHS Trust, Colney Lane, Norwich, UK

Introduction: Heme oxygenase-1 is fast becoming a pro-tumoral target
in the treatment of human cancer. Currently little is known about HO-1
and its role in regulating apoptosis in human acute myeloid leukaemia
(AML) in response to chemotherapy. Recently we have shown HO-1
protects AML samples from TNF induced apoptosis, it is regulated by a
number of transcription factors, NRF2, NF-jB and activator protein-1
(AP-1). This study aims to analyse the role of HO-1 in regulating apop-
tosis in AML cells in response to two front line chemotherapeutic agents,
daunorubicin and cytarabine.
Methods: qRT-PCR, western blot analysis and flow cytometry were
used to detect the presence of either HO-1, Reactive oxygen species or
cell death.
Results: This study show that HO-1 expression in AML samples was
increased in response to both cytarabine and daunorubicin treatment. Cell
death assays showed that most AML cells were especially resistant to
cytarabine, but less so, too daunorubicin. Further work showed that

silencing HO-1 expression in combination with either daunorubicin or
cytarabine induced a greater apoptotic response in these AML cells.
Moreover, we showed that both daunorubicin and cytarabine induced
apoptosis in AML by a ROS dependent mechanism. ROS also induced
HO-1 expression, which subsequently provided resistance to cytarabine
and daunorubicin treatment.
Conclusion: These findings suggest Inhibiting HO-1 expression in con-
junction with chemotherapeutic treatment could increase the number of
cases who reach complete remission.

P130
REGULATION OF HEME OXYGENASE-1 (HO-1) BY GENE
PROMOTER METHYLATION IN ACUTE MYELOID
LEUKAEMIA

Barrera L. N., Rushworth S. A., MacEwan D. J.

School of Pharmacy, University of East Anglia, Norwich, UK

Introduction: Acute myeloid leukemia (AML) is a heterogeneous disor-
der of haematopoietic stem cells (HSC), characterized by proliferation and
differentiation of abnormal cells, to cause immature myeloid cells from
bone marrow to grow. Recently, the role of cytoprotective genes in differ-
ent types of cancers has been of interest, including HO-1, the rate-limiting
enzyme of heme catabolism, as well as other Nrf2-dependent antioxidant
enzymes. Cancer cells are often associated with focal hypermethylation of
specific gene promoters organised as CpG islands. Here we tested the reg-
ulation of HO-1 expression by investigating the role of DNA methylation
and chromatin related factors in human AML cancer cells.
Materials and Methods: Human AML cell line (THP-1) cells were
used as a model of human AML. Cells were treated with the DNA
methyl transferase (DNMT) inhibitor, 5-aza-2¢-deoxycytidine (DAC) and
the histone deacetylase (HDAC) inhibitor, trichostatin A (TSA), alone or
in combination. HO-1 levels were assessed by real-time PCR.
Results: Treatment of cells with DAC caused a 3.5-fold induction of
HO-1 mRNA in a concentration-dependent manner. Use of the HDAC
inhibitor alone had little effect on HO-1 levels, whereas its use in combi-
nation with DAC caused a synergistic induction in HO-1 levels, by over
five-fold. Similar induction was observed with NAD(P) H dehydrogenase
quinone oxidoreductase 1 (NQO1) mRNA levels. Other control genes
were not regulated in this fashion.
Conclusions: Overall, these results suggest that there is a general dereg-
ulation of CpG island methylation in the promoter regions of HO-1 and
NQO1. On-going research is investigating the impact of this epigenetic
alterations in AML cells.
Acknowledgement: This work was supported by a project grant from
the Big C Trust.

P132
MONITORING OF SIDE EFFECTS OF CITOTOXIC DRUGS IN
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA
TREATED BYALL IC-BMF 2002 PROTOCOL

Raskovic A.1, Kolarovic J.2, Sabo A.1, Konstantinidis N.2, Stilinovic N.1,
Mikov M.1

1Department of Pharmacology, Toxicology and Clinical Pharmacology,
Medical Faculty, University of Novi Sad; 2Department of Hematology,
Institute for Health Protection of Children and Youth of Vojvodina in
Novi Sad

Introduction: The consolidation therapy of acute lymphoblastic leuke-
mia (ALL), in children with standard or intermediate risk, according to
the protocol ALL IC BMF-2002, includes the application of cytostatics –
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4 medium-high doses of methotrexate, (2 g/m2, during 24 h), and 6-mer-
captopurine during 56 days. For the drug detoxification was used cal-
cium folinate. Today, 80% of children with this disease is cured, but
resistance to the therapy and its toxic effects remain as serious clinical
problem.
Methods: The aim of the study was monitoring of side effects in chil-
dren with ALL, who received the treatment at the Department of Hema-
tology, Institute for Health Protection of Children and Youth of
Vojvodina in Novi Sad.
Side effects were followed by a modified form of monitoring of
acute toxicity of therapy. The study included children with acute
lymphoblastic leukemia that during the period from 01.07.2010. to
31.12.2010.

Results: During this period, five patients which received consolidation
therapy were followed. Thrombocytopenia occurred as the most frequent
side effect. In two patients, the treatment with methotrexate did not cause
significant change in platelet count. In another three patients, decreased
platelet count after the administration of methotrexate was detected.
Thrombocytopenia returned to the normal values after the application of
calcium folinate. In addition, in one patient reported gastrointestinal tox-
icity, febrile condition and respiratory infection.
Conclusion: Side effects occurred after use of medim-high doses of
methotrexate were mild to moderate and had a reversible character. The
application of calcium folinate as an antidote, prevented severe side
effects and intolerance of methotrexate.
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P129
PHARMACODYNAMIC PARAMETERS OF SULFATED
CELLULOSE FROM GOSSIPIUM COTTON AT INTRAVENOUS
ADMINISTRATION TO RABBITS

Savchik E. Y.1, Drozd N. N.1, Kuznetsova S. A.2, Makarov V. A.1

1Hematological centre of science of Ministry of Health and social devel-
opment of the Russian Federation, Moscow Noviy Z

Introduction: Researching of new anticoagulants (AK) of direct action
among polysaccharides’s derivatives of bacterial, plant or animal origin
is carrying out strongly in many countries. These AK along with antiag-
gregants, fibrinolytics and AK of indirect action are main drugs for pre-
vention and treatment thromboembolism of human and mammals.
Materials and Methods: A sulfated cellulose (SC) obtained from Gos-
sipium cotton with molecular weight (MW) 10–30 kDa, sulfation degree
(SD) 1,8, antithrombin (aIIa) and antifactor (aXa) activities 130 ± 12 U/
mg and 45 ± 3 U/mg accordingly was investigated. Sixty four Chinchilla
rabbits having weight 3.5–4.5 kg were used for experiments ex vivo. For
analysis of AK’s pharmacodynamic parameters SC in doses 0.3–10 mg/
kg in salt solution was administrated to ear’s regional vein of rabbits and
samples of blood were collected in certain time period. Anticoagulant
activity of rabbits plasma was investigated in such coagulation assays as
activated partial thromboplastin time (aPTT) and Heptest, comparing it
with unfractionated heparin (UFH) (aIIa = 160 ± 15 U/mg, aXa = 145 ±
8 U/mg).
Results: With increasing doses SC from 0.3 to 10 mg/kg clotting time
(CT) of rabbits plasma in aPTT at the fifth minute after administration
increased from 15.5 ± 1.2 to 411.4 ± 71.7 s and more. Action of AK in
doses 0.3–3 mg/kg was reliably over in 300 min after administration. At
dose 5 mg/kg AK’s half-life was 255 min and lifetime was more
300 min. Required increasing of rabbits plasma’s CT in 2–2.5 times
(comparing with control - administration of salt solution) and aIIa to
therapeutic dose (0.35–0.7 U/mg) was observed at doses 3–5 mg/kg. In
Heptest CT of experimental animals plasma increased with increasing
doses from 0.3 to 10 mg/kg. In 5 min after intravenous administration
SC in the smallest and highest doses CT was 18.6 ± 1.2 and
241.2 ± 31.6 s accordingly. Reliable increasing of anticoagulant effect in
2–2.5 times in comparison with control wasn’t observed at doses admin-
istration 0.3–3 mg/kg. However plasma CT increased in 10–14 times in
5–240 min after dose administration 5 mg/kg.
Conclusion: We observed increase of rabbits plasma CT in assays
aPTT, Heptest and of plasma aIIa, aXa at intravenous administration to
rabbits with increasing doses (0.3–10 mg/kg) of SC, obtained from Gos-
sipium cotton, with MW = 10–30 kDa, SD = 1.8, aIIa = 130 ± 12 U/
mg and aXa = 45 ± 3 U/mg. Preventive and therapeutic doses of SC at
intravenous administration haave the range of 3–5 mg/kg. The half-time
and halflife of AK increase with increasing its doses.

P131
PGE2 INHIBITS THROMBOGENESIS VIA THE EP4
RECEPTOR IN A PROTEIN KINASE C MEDIATED PATHWAY

Philipose S., Offner M., Konya V., Heinemann A., Schuligoi R.

Institute of Experimental and Clinical Pharmacology, Universitasplatz 4,
Graz, Austria

Introduction: Acute myocardial infarction is one of the leading
causes of death in the world which is caused by coronary artery
thrombosis. Platelets play a central role in cardiovascular thrombosis.
An important component of vascular diseases is inflammation. During
inflammation prostaglandins (PG) like PGI2, PGE2 and PGD2 are
released. In addition to the well known key pathways in platelet acti-
vation that are targeted by anti-plateled drugs PGE2 also affects plate-
let aggregation. PGE2 is known to activate four receptors EP1, EP2,

EP3 and EP4 The effect of PGE2 is dependent on its concentration
wherein lower concentrations of PGE2 via activation of the EP3
receptor enhance platelet aggregation, while higher concentrations inhi-
bit aggregation. We investigated the role of the PGE2 receptor-EP4 in
the inhibiton of platelet aggregation, as this could be a potential target
for antiplatelet therapies.
Methods: Platelet aggregation assays were performed ex vivo using a
platelet aggregation analyser. Blood from healthy human donors was
used to obtain platelet-rich plasma. Aggregation was induced using ADP.
Different agonists and antagonists were added to investigate their effects
on platelet aggregation. Ca2 + flux changes caused by addition of agon-
ists were also examined using a fluorescent Ca2 + dye (Fluo-3) by flow
cytometry. Flow cytometry was used to ascertain expression of EP4
receptor, P-selectin and GPIIb/IIIa herterodimerization. in vitro thrombo-
genesis was assessed by flowing whole blood on collagen-coated Cellix
biochips at 30 dyne/cm2 using the Mirus nanopump.
Results: We observed that in human platelets the EP4 agonist potently
inhibited the platelet aggregation induced by ADP and this could be
completely reversed by using an EP4 antagonist. Interestingly, the
inhibitory effect of the EP4 agonist was brought about by protein kinase
C but not adenylyl cyclase, accompanied by attenuated Ca2 + flux,
decreased activation of glycoprotein IIb/IIIa and down-regulation of P-se-
lectin. Most importantly, in vitro thrombus formation was effectively
reduced by the EP4 agonist and this effect was reversed using the EP4
antagonist.
Conclusions: These findings indicate that the EP4 receptor is a potential
biological drug target in antiplatelet therapy.
Funding- PhD programme Molecular Medicine, Medical University of
Graz.

P134
IMPACT OF CYP2C9 POLYMORPHISMS AND/OR INHIBITORS
ON THE RISK OF OVERANTICOAGULATION IN PATIENTS
STARTING AN ACENOCOUMAROLTREATM

Gschwind L., Rollason Gumprecht V., Bonnabry P., Boehlen F., de Moer-
loose P., Combescure C., Rebsamen M., Dayer P., Desmeules J.

University Hospitals of Geneva

Introduction: Acenocoumarol is an oral anticoagulant commonly pre-
scribed in Switzerland. As warfarin, the response to treatment varies
widely and is affected by genetic and environmental factors, bleeding
being the most frequent serious adverse event. Drug-drug interactions
(DDIs) or CYP2C9 polymorphisms are among the factors known to
affect the risk of overanticoagulation. The objective of this study was to
investigate the impact of CYP2C9 polymorphisms and drug interactions
on overanticoagulation risk in patients treated with acenocoumarol.
Method: A prospective observational study was performed on patients
starting acenocoumarol. CYP2C9 genotypes were assessed and data on
INR, comedications, comorbidities, and doses of acenocoumarol were
collected during the first 35 days of therapy. Drugs known to inhibit
CYP2C9 were considered as relevant DDIs. Overanticoagulation was
defined as the occurrence of at least one INR‡4.
Results: The CYP2C9 genotype of 107 subjects was assessed: 63.5%
were wild-type subjects, 26.2% were carriers of CYP2C9*2 and 10.3%
of CYP2C9*3. 42.1% had at least one INR‡4. Patients taking CYP2C9
inhibitors (31%) had an increased risk of overanticoagulation (P < 0.05).
The presence of a CYP2C9 inhibitor or CYP2C9 mutations statistically
increased the risk of overanticoagulation (HR = 3.2, P < 0.05 and HR =
2.4, P < 0.05; respectively).
Conclusion: In the first month of acenocoumarol treatment, the pres-
ence of at least one allelic variant of CYP2C9 and/or prescription of
CYP2C9 inhibitors expose patients to an increased risk of overanticoagu-
lation. These findings support that CYP2C9 genotyping could be useful
to identify patients requiring a closer monitoring.
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P135
ACENOCOUMAROL INTERACTIONS IN EVERYDAY
PRACTICE

Györgyi Z. P., Gasparovics A., Kapocsi J.

1st Deparment of Medicine, Semmelweis University, Budapest, Hungary

Introduction: Drug-drug interactions are great of importance, but
poorly known in everyday practice. Oral anticoagulant agents have a
very narrow zone between therapeutic and potencially dangerous ranges,
interfere with diet and have multiple drug interactions. In Hungary ace-
nocoumarol is much more preferred to warfarin when it comes to oral
anticoagulation. There are no previous Hungarian data about acenocou-
marol’s potencial to interact with other agents.
Methods: We reviewed 2010’s patients with International Normalised
Ratio (INR) four or above at the 1st Department of Medicine, Sem-
melweis University, Budapest. Drug additions, withdrawals, switches and
dosage modifications were monitored in order to investigate possible
coumarine interactions. We used Drug Interaction Probability Scale
(DIPS) (1) to confirm our speculations.
Results: Using the criteria above we found that out of 4261 inpatients
in year 2010 at this hospital, 137 cases (3.22%) with increased INR
results were reported. After the evaluation, 45 interactions were sus-
pected for the cause of INR elevation, which is more than one third
(34.3%) of these patients. We found that the most common drugs to
interact with acenocoumarol were statins (12 cases), quinolones (11
cases) and proton-pump inhibitors (PPIs) (four cases). We are also pre-
senting the case of an 83-year-old acenocoumarol-recieving patient, who
switched 10 mg atorvastatin therapy to 20 mg simvastatin by mistake
which was resulted in INR over 6 and a large hematoma on her left shin.
Conclusions: Coumarine interactions represent more than 1% of 2010’s
clinical cases at this university hospital. In every case of unidentified
INR elevation is suggested to consider drug-drug interactions in the
background. When adding statins, quinolones or PPIs to patients recie-
ving acecoumarol, more frequent monitoring and if necessary coumarine
dosage modifying is recommended to prevent hemorrhages due to high
INR.
Reference:
1. Horn JR, Hansten PD, Chan LN: Proposal for a new tool to evaluate

drug interaction cases. (Ann Pharmacother. 2007 Apr;41 (4):674–80.)

P136
THROMBOLYSIS FOR ACUTE ISCHAEMIC STROKE: A
PROSPECTIVE ANALYSIS OF RESOURCE CHALLENGES
ASSOCIATED WITH PROVIDING A REGIONAL SERVICE

Gallanagh S., Cameron A. C., Walters M. R.

Institute of Cardiovascular and Medical Sciences, University of Glasgow,
Gardiner Institute, Western Infirmary, 44 Church Street, Glasgow, UK

Introduction: Thrombolytic therapy is the only pharmacological treat-
ment licensed for acute ischaemic stroke. The Western Infirmary Glas-
gow provides a regional stroke thrombolysis service covering five acute
hospitals. We examined the clinical burden created by the service.
Methods: We conducted a prospective analysis of referrals from other
hospitals over 6 weeks.
Results: Thirty-three patients were referred between 14/10/10 and 25/
11/10: 20 (61%) were accepted and 8 (24%) received thrombolysis.
13 referrals (39%) were not accepted: 7 (21%) had comorbidity-related
contraindications to thrombolysis and 6 (18%) were outwith the 270-min
time-window. Twelve patients (36%) were transferred to our hospital but
not treated: 5 (15%) had comorbidity-related contraindications to throm-
bolysis which were not apparent before transfer. Four (12%) had radio-
logical contraindication and 4 (12%) had symptom resolution.

Baseline brain imaging was performed at the Western Infirmary for 17 of
the 20 patients transferred (85%) and at the original hospital in 2 (10%).
Brain imaging was not indicated in one patient who was transferred.
Further investigation (brain imaging, carotid Doppler, TCD microbubble
test, 24-h electrocardiography or echocardiography) was performed in 12
of the 20 patients transferred (60%) before repatriation to their local hos-
pital.
The median delay before repatriation to a patient’s local hospital was 2
(0–4) days.
Conclusions: Less than one-quarter of patients referred for consider-
ation of thrombolysis receive it. More than one-third of patients referred
are transferred inappropriately. There can be delay to repatriation and sig-
nificant resource is required to support this service. Improved identifica-
tion of suitable patients for transfer is needed.

P137
SYSTEMATIC REVIEW OF PHARMACOKINETIC OF
FACTOR IX

Polack B.1, Sherrmann J. M.2, Tellier Z.3

1Department of Hematology, CHU Grenoble, France; 2Descartes and
Diderot Universities, Paris, France; 3LFB Biomédicaments, Les Ulis,
France

The substitutive therapy of hemophilia B relies approximately for half on
recombinant and plasma derived products, on a worldwide basis. More
than 10 years after the first marketing authorization of recombinant factor
IX, the quantities used have more than doubled without significant
change in therapeutic practices. It seems that the number of patients trea-
ted cannot explain such a difference. It raises the question of real phar-
macokinetic equivalence or not between plasma-derived products and the
recombinant one. Indeed, in 2003 Kisker et al. already suggested that,
based on pharmacokinetics modelisation, therapy using recombinant fac-
tor IX may be more expensive. This prompted us to review all available
data. Systematic review of PubMed indexed literature has been per-
formed, leading to the identification of 51 studies. Seven studies on ani-
mals and two on continuous infusion were not integrated, yielding to 42
analysed studies. Among these studies only 15 (36%) were in accordance
with international sampling recommendations and 19 (45%) were con-
formed to recommendations of doses for injection. Concerning recovery
(IU/dl/IU/kg), only 20/42 were considered as methodologically accept-
able; with data available for 26 studies for plasma-derived FIX
(1.17 ± 28) vs rFIX (0.81 ± 0.14) showing a significant advantage for
plasma-derived FIX (P < 0.0001). Only four paired studies were avail-
able, showing also a very clear difference between 1.41 ± 0.33 for
plasma-derived FIX and 0.82 ± 0.05 for rFIX P = 0.03. The comparison
of clearance (ml/h/kg) could be achieved among 22 studies for pdFIX
and only three studies for rFIX, showing also a significant difference:
5.6 ± 1.9 for pdFIX and 8.5 ± 4.5 for rFIX with P < 0.05. These data
may explain why lower quantities may be enough for treating hemophilia
B patients when using pd-FIX as previously suggested.

P138
RESVERATROL ENHANCES ANTIAGGREGATORYACTIVITY
OFACETYLSALICILIC ACID AND REDUCES ITS GASTRO-
TOXICITY IN PATIENTS WITH CORONARY HEART DISEASE

Lievykh A. E., Mamchur V. I., Rodionova V. V.

Dnepropetrovsk state medical academy, Dnepropetrovsk, Ukraine

Introduction: Coronary heart disease (CHD) has been and remains a
major contributor to morbidity and mortality in developed countries. Its
etiology is closely related to platelet dysfunction. Abnormalities of plate-
let adhesion and aggregation may contribute to the development of ath-
erosclerosis, proliferation of smooth muscle cells, and acute thrombosis.
Effective anti-platelet treatment can reduce the risk of thromboembolism.
It has long been known that moderate drinking of red wine reduces mor-
tality and morbidity of CHD (‘French paradox’). Further studies showed
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that resveratrol, a polyphenolic compound exisiting in red wines, was the
major active component in decreasing the incidence of CHD. Aim of this
study was to evaluate effects of resveratrol on platelet function and gas-
tric mucosa in CHD patients receiving basic antiplatelet therapy with
acetylsalicylic acid (ASA).
Methods: After exclusion criteria, CHD patients were randomized to
treatment with either ASA 75 mg/day (n = 10) or ASA 75 mg/
day + resveratrol 50 mg/day (n = 10) in addition to their basic antiangin-
al therapy for 28 days. Platelet optical aggregometry test was carried out
by G. V. Born turbidimetric method and using the solutions of collagen
2 mg/ml and adenosine diphosphate (ADP) 20 lmole/l as inductors. Sys-
temic production of throboxane A2 was estimated by its main urine
metabolite (11-dehydro-thromboxane B2) level (11-dehydro-TxB2
ELISA kit, Assay Designs, USA). Ulcerogenic action of investigated
drugs was estimated by gastroduodenoscopy and expressed as gastric
ulcerative index. All tests were performed twice: before and after of 28-
days treatment course.
Results: Co-administration of resveratrol led to intensification of anti-
aggregative effects of ASA. So, degree and rate of collagen-induced
aggregation in ASA+resveratrol group (II) in comparison with ASA
group (I) were decreased by 31.3% and 20.8% (P < 0.05), ADP-induced
– by 37.5% and 29.1% (P < 0.05) accordingly. Urine 11-dehydro-TxB2
level in group II was 43.7% (P < 0.05) down from group I. Co-adminis-
tration of resveratrol also led to 1.47-fold (P < 0.05) decreasing of gastric
ulcerative index.
Conclusions: Thus, resveratrol possesses a considerable antiaggregatory
and gastroprotective action. Its co-administration in ASA-receiving CHD
patients intensifies antiaggregatory and decreases ulcerogenic properties
of ASA.

P139
THIOTRIAZOLIN ENHANCES ANTIAGGREGATORYACTIV-
ITY OFACETYLSALICILIC ACID AND REDUCES ITS GAS-
TROTOXICITY IN PATIENTS WITH CORONARY HEART
DISEASE

Lievykh A. E., Mamchur V. I., Rodionova V. V., Bespala D. V.

Dnepropetrovsk state medical academy, Dnepropetrovsk, Ukraine

Introduction: Coronary heart disease (CHD) has been and remains a
major contributor to morbidity and mortality in developed countries. Its
etiology is closely related to platelet dysfunction. Abnormalities of plate-
let adhesion and aggregation may contribute to the development of ath-
erosclerosis, proliferation of smooth muscle cells, and acute thrombosis.
Effective anti-platelet treatment can reduce the risk of thromboembolism.
There is mounting evidence that antioxidants may help to prevent CHD
and diminish thrombotic events. However, effects of antioxidants on
platelet function in vivo are controversial. Aim of this study was to eval-
uate effects of novel antioxidant thiotriazolin (morpholinium 3-methyl-
1,2,4-triazoline-5-thioacetate) on platelet function and gastric mucosa in
CHD patients receiving basic antiplatelet therapy with acetylsalicylic acid
(ASA).
Methods: After exclusion criteria, CHD patients were randomized to
treatment with either ASA 75 mg/day (n = 10) or ASA 75 mg/day +
thiotriazolin 100 mg/day (n = 10) in addition to their basic antianginal
therapy for 28 days. Platelet optical aggregometry test was carried out by
G. V. Born turbidimetric method and using the solutions of collagen
2 mg/ml and adenosine diphosphate (ADP) 20 lmole/l as inductors. Sys-

temic production of throboxane A2 was estimated by its main urine
metabolite (11-dehydro-thromboxane B2) level (11-dehydro-TxB2
ELISA kit, Assay Designs, USA). Ulcerogenic action of investigated
drugs was estimated by gastroduodenoscopy and expressed as gastric
ulcerative index. All tests were performed twice: before and after of 28-
days treatment course.
Results: Co-administration of thiotriazolin led to intensification of anti-
aggregative effects of ASA. So, degree and rate of collagen-induced
aggregation in ASA+thiotriazolin group (II) in comparison with ASA
group (I) were decreased by 22.5% and 41.3% (P < 0.05), ADP-induced
– by 38.9% and 19.7% (P < 0.05) accordingly. Urine 11-dehydro-TxB2
level in group II was 35.3% (P < 0.05) down from group I. Co-adminis-
tration of thiotriazolin also led to 1.72-fold (P < 0.05) decreasing of gas-
tric ulcerative index.
Conclusions: Thus, thiotriazolin possesses a considerable antiaggregato-
ry and gastroprotective action. Its co-administration in ASA-receiving
CHD patients intensifies antiaggregatory and decreases ulcerogenic prop-
erties of ASA.

P140
THROMBOMODULIN AND PAI-1 EXPRESSION IN
RECURRENT MISCARRIAGE

Papamitsou T., Sioga A., Papadopoulou K., Toskas A., Hatzistamatiou
M., Papadopoulou C., Kiskinidou S., Economou L.

Laboratory of Histology, Embryology, Faculty of Medicine, Aristotle
University, University Campus, faculty of Medicine

Introduction: Many studies have indicated the role of hereditary and
acquired thrombophilia in recurrent miscarriage. Thrombomodulin and
PAI-1, two molecules interfering with coagulative and fibrinolytic path-
ways, are expressed mainly on the endothelium and the placental cyto-
trophoblast.
Methods: Histological specimens from 10 miscarriages and five elective
abortions, were obtained during the first trimester of gestation to investi-
gate differences in expression of thrombomodulin and PAI-1 in tropho-
blastic cells at the implantation site and at the decidua basalis.
Specimens were appropriately prepared for microscopic analysis, follow-
ing immunohistochemical technique.
Results: In the miscarriage group, thrombomodulin expression was low,
regarding density and low up to moderate, regarding intensity at the
implantation site, whereas negative up to moderate, concerning density
and low up to moderate, concerning intensity at the decidua basalis. In
the elective abortion- control group, at the implantation site, density was
strong and intensity low up to strong. No expression was detected at the
decidua basalis.
In the miscarriage group, PAI-1 expression exhibited low density and
low up to moderate intensity at the implantation site, whilst negative up
to moderate density and low up to moderate intensity at the decidua ba-
salis. In the elective abortion group, density was low up to moderate and
intensity low up to strong at the implantation site. Finally, at the decidua
basalis, density was low up to moderate and intensity was moderate.
Conclusions: Low thrombomodulin and PAI-1 expression in tropho-
blast might constitute a suspending factor to normal development and
coagulation status of the placenta, thus suggesting a contribution to the
phenomenon of recurrent miscarriage.
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UTILISATION OF THROMBOPROPHYLACTIC AGENTS IN
NORTH ESTONIA MEDICAL CENTRE SURGERY CLINIC
2008–2010: IMPACT OF CHANGES IN LOCAL GUIDELINE
RECOMMENDATIONS

Arjakse J.1, Marandi T.2,3

1Pharmacy, North Estonia Medical Centre Foundation, Tallinn, Estonia;
2Quality department, North Estonia Medical Centre Foundation, Tallinn,
Estonia; 3Centre of Cardiology, North Estonia Medical Centre Founda-
tion, Tallinn, Estonia

Introduction: Patients undergoing surgery are exposed to risk develop-
ing deep venous thrombosis (DVT). Dislodged thrombi may travel to
lungs and cause pulmonary embolus (PE). The extent of risk of DVT
depends on the type of surgery performed. In Estonia mainly low molec-
ular weight heparins (LMWH) are used for DVT prophylaxis in surgical
patients. For orthopaedic patients new oral anticoagulants rivaroxaban
and dabigatran are available in Estonia. Dabigatran and LMWHs bemip-
arin, dalteparin, enoxaparin and nadroparin are reimbursed for hip and
knee replacement surgey patients for ambulatory use after hospital dis-
charge. In North Estonia Medical Centre (NEMC) enoxaparin and dabig-
atran are recommended for DVT prophylaxis in surgical patients.
In 2007 survey was conducted in NEMC surgical wards to evaluate
appropriateness of DVT prophylaxis with nadroparin. We included
patients from surgical wards whom surgery was performed during
november 2006. The survey showed underuse of prohylaxis and wide
use of incorrect dosages of nadroparin. After that local recommendations
have been updated and since 2008 enoxaparin and from 2010 dabigatran
are used for DVT prophylaxis.
Purpose of this study was to evaluate consumption of DVT prophylactic
drugs enoxaparin and dabigatran in NEMC surgery clinic during 2008–
2010.
Methods: Drug utilisation study was performed in NEMC surgery clinic
during years 2008, 2009 and 2010. Prescribed daily doses (PDD) of en-
oxaparin and dabigatran were obtained from hospital pharmacy database.
Information about hospital days and number of surgeries performed in
surgery clinic during 2008, 2009 and 2010 were obtained from hospital
databases.
Results: There were 18400, 35602 and 36900 PDDs of studied drugs
used in years 2008, 2009 and 2010, respectively. As backround informa-
tion we checked hospital days and number of surgeries performed during
2006 till 2010. From that information conclusion was made that surgical
activity and patient population according to the DVT risk cathegory had
remained similar as in 2007.
Conclusion: Decision to use enoxaparin instead of nadroparin has
increased adherence to the local guideline recommendations for DVT
prophylaxis in surgical patients in NEMC. Addition of dabigatran to
armamentarium of DVT prophylactic agents in 2010 has also positive
impact for sufficient usage of pharmacologic measures for DVT prophy-
laxis among surgical patients.
However, an audit of medical records of surgical patients may be needed
to give definite judgement that also other DVT prophylactic methods are
properly used, also taking into account special patient subpopulations (e.
g renal failure patients).

P142
CHANGES IN THE PRESCRIPTION OF RECOMMENDED
DRUGS FOR ACUTE MYOCARDIAL INFARCTION IN
ESTONIA IN 2001 VS. 2007

Marandi T.1,2, Blöndal M.3,4, Ainla T.1,3, Eha J.3,4

1Centre of Cardiology, North Estonia Medical Centre Foundation, Tall-
inn, Estonia; 2Quality Department, North Estonia Medical Cen, Tallin,
Estonia

Introduction: Current acute myocardial infarction (AMI) guidelines
recommend the use of platelet aggregation inhibitors, beta-blockers,
angiotensin converting enzyme inhibitors (ACEI) or angiotensin II recep-
tor blockers (ARB) and statins for in-hospital and long-term treatment.
The aim of the study was to evaluate the changes in the prescription of
these drugs in Estonian hospitals in 2001 vs 2007.
Patients and Methods: We performed a retrospective cross-sectional
study including random samples of hospitalized AMI cases. Chi-square
test and logistic regression was used to study the changes in the prescrip-
tion of the drugs.
Results: Final analysis included 423 cases in 2001 and 687 cases in
2007. The prescription rates of studied drugs for in-hospital and for out-
patient use were significantly higher in 2007 (Table 1). Compared to
2001, in 2007 more patients were prescribed drugs from all five drug
(sub) groups during hospitalization (3.3% vs 18.5%, P < 0.001) and for
out-patient use (3.8% vs 22.2% P < 0.001). In multivariate analysis,
<75-year-old patients, those with ST-segment elevation AMI, and those
hospitalized into a tertiary care hospital were more likely to be prescribed
drugs from all five drug (sub) groups.

Table 1. Prescription rates of recommended drugs in Estonia.

Year 2001 Year 2007 P

During hospitalization n = 423 n = 687
Aspirin 87.7 90.1 0.212
Clopidogrel/Ticlopidine 8.5 34.8 <0.001
Beta-blockers 77.8 80.1 0.363
ACEI/ARB 53.7 68.3 <0.001
Statins 16.1 48.5 <0.001
Out-patient use n = 344 n = 514
Aspirin 82.6 88.5 0.013
Clopidogrel/Ticlopidine 9.9 41.1 <0.001
Beta-blockers 70.1 80.4 0.001
ACEI/ARB 52.6 73.7 <0.001
Statins 23.5 57.6 <0.001

Conclusions: The prescription of recommended drugs for AMI has
increased in Estonia, still only a fifth of the patients are prescribed drugs
from all five (sub) groups.
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INTERACTIONS BETWEEN CES2, CYP2C9, UGT1A6 AND
COX1 GENETIC VARIANTS AND ACETYLSALICYLIC ACID
MODIFY THE RISK OF MYOCARDIAL INFARCTION

De Boer A., Harmsze A. M., Deneer V. H. M., Maitland-van der Zee A.
H., Peters B. J. M., Souverein P. C., Van Werkum J. W., Ten Berg J. M.,
Tjoeng M. M., Klungel O. H.

Division of Pharmacoepidemiology and clinical Pharmacology, Utrecht
Institute of Pharmaceutical Sciences, Utrecht, The Netherlands

Introduction: To investigate whether genetic variants in the enzymes
CES2, CYP2C9, UGT1A6, COX1 and COX2 modify the effectiveness
of acetylsalicylic (ASA) therapy in the prevention of myocardial infarc-
tion (MI).
Methods: In a population-based registry of pharmacy records linked to
hospital discharge records (PHARMO RLS), a nested case–control study
was performed. Cases had a first MI between 1991 and 2005, controls
were matched to MI cases by age, gender and region. Patients were
genotyped for tagging SNPs in genes coding for CES2, CYP2C9,
UGT1A6, COX1 and COX2. Logistic regression was used to assess the
interaction between ASA and genetic variants on the risk of MI and to
adjust for confounding.
Results: The influence of 22 tagging SNPs was assessed in 853 cases
and 887 control subjects. ASA-use was associated with a reduced risk of
MI (adjusted odds ratio (ORadj) 0.74 (95% CI 0.56–0.97), P = 0.032).
The CES2 rs11568311 and CYP2C9 rs1057910 variants were found to
interact with ASA treatment (adjusted synergy index (SIadj) 0.43 (0.21–
0.90), P = 0.025 and SIadj 0.44 (0.22–0.91), P = 0.026, respectively).
Two variants in the UGT1A6 gene showed a significant interaction with
ASA (rs11563251, P = 0.044 and rs3771342, P = 0.023). In addition,
two COX1 variants were associated with modified effectiveness of ASA
(rs10306135: SIadj 1.5 (1.0–2.7), P = 0.042 and rs5788: SIadj 1.5 (1.0–
2.6), P = 0.023). No significant interactions between other genetic vari-
ants and the effect of ASAwere observed.
Conclusion: Common genetic variants in the CES2, CYP2C9,
UGT1A6 and COX1 genes might be associated with modified effective-
ness of ASA in the prevention of MI.

P144
CONFIRMATION OF QT PROLONGATION BY ORAL
MOXIFLOXACIN IN HEALTHY JAPANESE SUBJECTS FOR
THOROUGH QT/QTC STUDIES IN JAPAN

Kumagai Y., Ikeda Y., Fujita T., Sahashi K., Saikawa T.

Kitasato University East Hospital, Japan & Oita University, Kanagawa,
Japan

Introduction: Thorough QT/QTc studies are being performed to assess
cardiac safety of drugs in clinical developments. Moxifloxacin(Mox) is
widely used as a positive control to demonstrate assay sensitivity of a
study. However data in Japanese are lacking, while there is a possibility
of ethnic difference in drug induced QT prolongation. Therefore we per-
formed a study of QT prolongation by Mox in healthy Japanese volun-
teers.
Subjects and Methods: Forty healthy male subjects aged to y. o. were
randomized either to 400 mg of Mox or placebo according to 2 way dou-
ble blind cross over design. ECGs were measured 0, 1, 2, 4, 6, 8 h after
administration and on the same occasions on the prior day. Plasma moxi-
floxacin concentrations were measured on the same schedule as adminis-
tration day. The study was approved by the IRB of Kitasato University
East Hospital.
Results: Thirty nine subjects finished the study and tolerated well.
Plasma concentration of Mox was identical to reported data. QT/QTc
prolongations were as large as 10.2 to 14.0 ms according to correction
methods after Mox when compared to placebo. The prolongation corre-
lated with plasma concentration of Mox.
Conclusion: Mox can be used as a positive control to assure the assay
sensitivity in QT/QTc studies since it prolonged QT intervals in Japanese
healthy subjects.

P145
THE EFFECT OF RESVERATROL ON THE HUMAN
UMBILICALVEIN WITHOUT ENDOTHELIUM

Protic D.1, Novakovic R.1, Spremovic-Radjenovic S.2, Radunovic N.2,
Heinle H.3, Gojkovic-Bukarica L. J.1

1Institute of Clinical pharmacology and Pharmacology and toxicology,
Medical School, University of Belgrade, Serbia; 2Institute for Gynecol-
ogy and Obstetrics, Clinical Center of Serbia, Belgrade, Serbia; 3Institute
of Physiology, University of Tuebingen, Germany

Introduction: There are evidences that resveratrol induces vasorelax-
ation through both endothelium-dependent and endothelium-independent
mechanisms. The effect of resveratrol on human umbilical vein (HUV) is
not known. Therefore, the aim of our study was to define the role of dif-
ferent K+ channel subtypes in the vasodilatation of HUV induced by
RSV.
Materials and Methods: Serotonin (5-HT) or 100 mM K+ were used
for precontraction of the vein rings without endothelium. The cumulative
concentration-response curves were obtained by adding increasing con-
centrations (1–100 lM) of resveratrol. A different K+-channel inhibitors
were added in the bath before resveratrol in order to tested the role of
vascular K+ channels in its effect.
Results: Resveratrol induced concentration-dependent vasodilatation
(EC50 = 16.5 lM). A selective blocker of ATP-sensitive K+ channels,
glibenclamide (10 lM) and 4-aminopiridine (4-AP, 1 mM), a non-selec-
tive blocker of voltage-gated K+-channels, induced significant shift to
the right (P < 0.05) of the concentration-response curves for resveratrol
(EC50 = 38.0 lM and 49.0 lM, respectively). Tetraethylamonium
(TEA, 10 lM), which predominantly inhibits Ca2+-activated K+-channels
and barium-chloride (BaCl2, 1 mM), a blocker of inward-rectifier K+

channels, antagonized the response to resveratrol (EC50 = 28.0 lM and
50.6 lM, respectively). The high concentration of resveratrol (>30 lM)
relaxed HUV bathed by a medium containing 100 mM K+, with maxi-
mum response of 94% and EC50 of 47 lM, P < 0.05).
Conclusions: These results suggest that resveratrol induced endothe-
lium-independent vasorelaxation of HUV. The glibenclamide-, 4-AP,
TEA- and BaCl2-sensitive K+ channels are involved in reveratrol vaso-
dilatatory effect. However, it seems that resveratrol has additional K+-
channel independent mechanism of action.
Funding: Our work has been supported by Scientific Research Grant
(TR31020) from the Ministry of Science (Serbia).
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PLASMA ADRENOMEDULLIN LEVEL IS RELATED TO
PLASMA INTERLEUKIN-6 AND A POLYMORPHISM IN THE
ADRENOMEDULLIN GENE

Cheung B. M. Y.1, Ong K. L.2, Tso A. W. K.1, Leung R. Y. H.1, Cherny S.
S.1, Sham P. C.1, Lam T. H.1, Lam K. S. L.1

1Department of Medicine, University of Hong Kong, Hong Kong; 2Lipid
Research Group, Heart Research Institute, Sydney, Australia

Introduction: Adrenomedullin is involved in inflammation and like
interleukin-6 (IL-6) and C-reactive protein (CRP), is a good biomarker
of cardiovascular risk. Therefore, we studied common single nucleotide
polymorphisms (SNPs) in the gene encoding adrenomedullin (ADM)
and their relation with the plasma levels of adrenomedullin and other
inflammatory markers.
Methods: Plasma adrenomedullin, IL-6 and CRP were measured in 476
subjects from the population-based Hong Kong Cardiovascular Risk Fac-
tor Prevalence Study-2. Four SNPs in ADM were genotyped.
Results: Plasma adrenomedullin decreased with age (beta = -0.089,
P = 0.049). Each tertile of plasma adrenomedullin was associated with a
plasma IL-6 level 11.9% (95% CI: 2.6–20.3%) lower (beta = -0.116,
P = 0.014). Plasma adrenomedullin level was not related to other clinical
characteristics, including plasma CRP, fibrinogen and adiponectin levels.
The four SNPs, rs3814700, rs11042725, rs34354539 and rs4910118 had
minor allele frequencies of 31.1%, 28.7%, 33.8% and 23.4% respec-
tively. Carriers of the minor allele of rs4910118 had plasma adrenomed-

102

� 2011 The Authors
Basic & Clinical Pharmacology & Toxicology � 2011 Nordic Pharmacological Society. Basic & Clinical Pharmacology & Toxicology, 109 (Suppl. 1), 56–164



ullin level 10.5% (95% CI: 2.5–17.8%) lower than the non-carriers
(beta = -0.115, P = 0.011). Haplotype analysis revealed a similar signifi-
cant association with plasma adrenomedullin (overall P = 0.040).
Conclusions: Plasma adrenomedullin is related to IL-6 but not CRP,
which is consistent with the ability of adrenomedullin to stimulate IL-6
production in vitro. Plasma adrenomedullin is also influenced by a com-
mon polymorphism, which means that including the genotype may
improve cardiovascular risk prediction. Acknowledgement: This study
was funded by Hong Kong Research Grant Council grants (HKU7229/
01M and HKU7626/07M) and the Sun Chieh Yeh Heart Foundation.
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EFFECT OF CHOLINE DEFICIENT DIET ON MYOCARDIAL
PERFORMANCE: THE ROLE OF CARNITINE

Strilakou A.1, Mourouzis I.1, Lazaris A.2, Douzis I.2, Perelas A.1,
Stylianaki K.1, Al-Humadi H.1, Zarros A.1, Tsakiris S.3, Liapi C.1

1Department of Pharmacology, Medical School, National and Kapodistri-
an University of Athens; 2Department of Pathology, Medical School,
National and Kapodistrian University of Athens; 3Department of Medical
Physiology, Medical School, National and Kapodistrian University of
Athens

Introduction: Choline is considered an essential nutrient and choline
deficient diet (CDD) seems to impair the heart performance. Carnitine,
roughly similar in structure to choline, is a cofactor required for mito-
chondrial fatty acid beta-oxidation, essential for the proper function of
the heart muscle. The present study explores the effects of choline defi-
ciency on the heart and the possible protective role of carnitine.
Materials and Methods: Fifty Wistar Albino rats(about 2 months old)
were divided in four groups? (i) control (C), (ii) rats fed with CDD
(CDD), (iii) rats fed with balanced diet and carnitine in drinking water
0.15% (CARN), (iv) rats fed with CDD and carnitine in drinking water
0.15% (CDD + CARN). After 4 weeks of treatment, cardiac function
was assessed under isometric conditions in the Langendorff preparations
(Left Ventricular Developed Pressure: LVDP, Positive and Negative first
derivative of LVDP: P .DPDT and N.DPDT, were evaluated respec-
tively). Histopathological evaluation of the heart specimens has been
done using the Hematoxyline-Eosine and Masson counterstain.
Results: LVDP was 102.14 mmHg in CDD hearts vs. 122.5 mmHg in
C hearts while it was 121.33 mmHg in CDD + CARN hearts (P = 0.01
vs. CDD). A statistically significant difference was also observed in
N.DPDT between C hearts (2311.0) and CDD hearts (1911.42),
(P = 0.026 vs. C) as well as between CDD and CDD + CARN hearts
(2250.0), (P = 0.09 vs. CDD). P.DPDT was 3948.57 in CDD hearts vs.
4216.66 in C hearts and 4050.0 in CDD+CARN hearts (P = ns). Histo-
pathology sections of CDD showed an inflammatory cellular infiltration
mainly with mononuclears (lymphocytes) at the valves and myocardium
which was inhibited markedly by carnitine.
Conclusions: Carnitine administration restores contractility of myocar-
dium and diastolic dysfunction of the heart caused by choline deficient
diet, moreover it suppresses the induced inflammatory response which
needs further investigation.
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RELAXATION OF THE VENOUS GRAFT INDUCED BY
NICORANDIL

Novakovica M., Pavlovica M., Pericb M., Babicb I., Stojanovicb S.,
Ugresica R. N, Kanjuhd V., Yange Q. F G. W., Hee F. G.

1Department of Pharmacology, Faculty of Pharmacy, University of Bel-
grade, Belgrade, Serbia; 2Institute for Cardiovascular Diseases ‘Dedinje’,
Belgrade, Serbia; 3Galenika a.d., Belgrade, Serbia; 4Academy of Sci-
ences and Arts, Belgrade, Serbia; 5Department of Surgery, Chinese Uni-
versity of Hong Kong, Hong Kong; 6TEDA International Cardiovascular
Hospital, Medical College, Nankai University, Tianjin, China; 7Depart-
ment of Surgery, Providence Heart & Vascular Institute, Albert Starr

Academic Center, Oregon Health and Science University, Portland, OR,
USA

Introduction: The drug nicorandil is a vasodilator approved for treat-
ment of angina. In addition to its well-known effect on the opening of
ATP-sensitive K+ (KATP) channels, nicorandil-induced vasorelaxation
also involves the opening of Ca2+-activated K+ channels. The aim of this
study was to investigate the effects of nicorandil on the isolated human
human saphenous vein (HSV) and to define the contribution of different
K+ channel subtypes in endothelium-independent nicorandil action on
this blood vessel.
Methods: The HSV segments were collected from male patients who
were undergoing coronary artery bypass surgery and studied in organ
bath. HSV rings were pre-contracted with phenylephrine (10 mM).
Endothelium was removed mechanically.
Results: Our results show that nicorandil (0.001–300 lM) induced a
concentration-dependent relaxation of HSV rings pre-contracted by phen-
ylephrine. Glibenclamide (10 lM), a selective KATP channels inhibitor,
partly antagonized the relaxation of HSV. A non-selective inhibitor of K+

channels, tetraethylammonium (TEA, 1 mM), as well as charybdotoxin
(10 nM), an inhibitor of large conductance Ca2+-sensitive K+ (BKCa)
channels and voltage-gated K+ (KV) channels, did not affect the nicoran-
dil-induced relaxation of HSV. A non-selective blocker of KV channels,
4-aminopyridine (4-AP, 3 mM), completely abolished the nicorandil-
induced relaxation of HSV, whereas margatoxin (10 nM), a potent
inhibitor of KV1.3 channels, did not significantly modify the nicorandil-
induced relaxation of HSV.
Conclusions: Our results showed that nicorandil potently relaxed HSV
rings without endothelium. It seems that KATP and 4-AP-sensitive K+
channels located in the smooth muscle of HSV mediated this relaxation.
The study was supported by a Scientific Research Grant from Ministry
of Science and Technology Serbia, Tianjin Municipal Science and Tech-
nology Commission (09ZCZDSF04200), Ministry of Science and Tech-
nology China (2009DFB30560 & 2010CB529502) and Hong Kong
RGC GRF grants (CUHK4651/07M; CUHK4789/09M).
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INVESTIGATION OF THE ANTIFIBRILLATORY DRUG
INTERACTIONS BETWEEN AMIODARONE AND
PROPRANOLOL IN PERFUSED RABBIT HEARTS

Almotrefi A. A.

Department of Pharmacology, King Saud University, Riyadh, Saudi
Arabia

In view of the reliability of the serial-shock method of measuring ventric-
ular fibrillation threshold (VFT) in assessing antifibrillatory potency of
many antiarrhythmic drugs (Almotrefi et al. Br.J.Pharmacol 1981; 73
373–377) and the alarming reports of the proarrhythmic effects of several
antiarrhythmic agents, we decided to use the above technique to study
interactions that may occur when antiarrhythmic and antihypertensive
drugs from different classes are combined. In the last few years, we have
presented the results of several of these studies on the antifibrillatory
interactions between these drugs such as lidocaine, propranolol, bretyli-
um, valsartan and captopril. In this abstract we report the antifibrillatory
interactions between amiodarone and propranolol. Studies were carried
out on hearts isolated from New Zealand white rabbits of either sex
weighing 1.5–2 kg. The method used has been given in details previ-
ously (Almotrefi et al. Br.J.Pharmacol 1980; 71 635–639). Perfusion with
either amiodarone or propranolol produced significant, dose-dependent
increase in VFT. In addition, there was no significant difference in the
increase in VFT produced by the combined infusion of 1 lmol of amio-
darone and 0.34 lmol of propranolol and the summation of the increases
produced by the separate infusion of these two concentrations. This is in
contrast to a significant synergistic antifibrillatory effect of the combined
infusion of lidocaine and propranolol reported previously (Almotrefi et
al. Br.J.Pharmacol 1999; 128 55P). The possible relevance of these
results to their combined use in the treatment of cardiac arrhythmias and
hypertension is discussed.
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THE EFFECT OFATORVASTATIN ON CARDIAC
REMODELLNG

Andalib S., Garjani A., Khorrami A., Ziaee M.

DVM Tabriz University of Medical Sciences Pharmacy Faculty

The effect of atorvastatin on cardiac remodeling, function, and homody-
namic parameters in isoproterenol (ISO)-induced heart failure were eval-
uated in the present study. A subcutaneous injection of ISO (5 mg/kg/
day) for 10 days was used for the induction of heart failure. ISO admin-
istration produced intensive myocardial necrosis and fibrosis with a sig-
nificant decrease in the arterial pressure indices, heart rate, contractility
(LVdP/dtmax) and relaxation (LVdP/dtmin), but an increase in the left
ventricular end-diastolic pressure. Rats were randomly assigned to con-
trol, treatment with only atorvastatin, and treatment with atorvastatin plus
coenzyme Q10. Histopathological analysis showed a marked attenuation
of myocyte necrosis and interstitial fibrosis in all atorvastatin treated
groups (P < 0.001). A low dose of atorvastatin (5 mg/kg/day) signifi-
cantly improved the left ventricular (LV) systolic pressure, contractility
and relaxation (P < 0.01). On the contrary, a high dose of atorvastatin
(20 mg/kg/day) worsened the ISO-induced left ventricular dysfunction
by a further reduction of LVdP/dtmax from +2780 ± 94 to +1588 ± 248
(mmHg/s; P < 0.01) and LVdP/dtmin from -2007 ± 190 to -2939 ± 291
(mmHg/s; P < 0.05). Co-administration of coenzyme Q10 with atorvast-
atin reversed the hemodynamic depression and the LV dysfunction to a
high level (P < 0.001). There was a lower level of LVEDPs in the ator-
vastatin+coenzyme Q10 treated groups (3 ± 1 and 4 ± 1.4 vs. 8 ± 3.5
and 14 ± 3.6 mmHg, respectively), thereby suggesting improvement in
the myocardial stiffness by the combined coenzyme Q10 and atorvastatin
treatment. The atorvastatin therapy attenuated myocardial necrosis and
fibrosis in ISO-induced heart failure. However, a high dose of the drug
considerably worsened the LV dysfunction and hemodynamic depres-
sion, which was reversed by coenzyme Q10 co-administration.
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CO-EXISTENCE OF FATTYACIDS CHANGES IN AORTA
ARTERYAND ADIPOSE TISSUE; COMPARISON BETWEEN
CAD AND NON CAD PATIENTS

Bahrami G.1,2, Masoumi M.1,2

1Medical Biology Research Center, Medical School, Kermanshah
University of Medical Sciences, Kermanshah, Iran; 2Imam Ali hospital,
School of Medicine, Kermanshah University of Medical Sciences,
Kermanshah, Iran

Abstract
Introduction: This study was aimed to evaluate composition and pos-
sible co-existence of change in fatty acids of aorta artery and adipose tis-
sue in two groups of patients with different degree of atherosclerosis.
Methods: Twenty one angiographically documented coronary artery
diseases (CAD) patients, and the same numbers of age, sex and body
mass index -matched angiographically documented non CAD patients
enrolled in this study. They were operated electively for coronary artery
bypass grafting (CABG) or aortic valve replacement surgery (AVR),
respectively. Small segments of ascending aorta artery and adipose tissue
were dissected form the two groups during open heart surgery and sub-
jected to fatty acid analysis.
Results: The results showed that in the CAD group, amounts of satu-
rated and x6 fatty acids were higher, while the percent of monounsatu-
rated and x3 fatty acids were lower than the non CAD patients for both
aorta artery and adipose tissue samples. A moderate correlation was seen
between amounts of fatty acids in adipose tissue and aorta artery.
Conclusion: As there are many reports which show that adipose tissue
can only be used as a suitable indicator of dietary intake of exogenous
fatty acids (e.g. polyunsaturated and trans fatty acids), our study suggests
that modification of fatty acids with endogenous synthesis and metabo-
lism (e.g. saturated and monounsaturated fatty acids) which were
observed in both adipose tissue and aorta artery of CAD patients, may
be produced during atherogenesis.

P152
SYNCHRONISED ECG-SIGNAL SUPERPOSITION: A POWER-
FUL TOOLTO SCREEN FOR REPOLARISATION CHANGES

de Mey C., Turchanowa L., Penz A.

ACPS-Network, Mainz-Kastel, Germany

Background: Manual analysis of electrocardiographic QT/QTc-interval
duration is the core of the regulatory evaluation of ECG-QT/QTc-safety
(ICH E14).
Purpose: to present a simple graphical method to screen for relevant on-
study changes in QT and T-wave morphology.
Methods: (i) To export lead-specific ECG-tracing data from the ECG-
XML-files that are now standard for the reporting of ECG-data from all
relevant on-study recordings, (ii) to synchronise the tracings for coincid-
ing maxima (R-wave), (iii) to produce R-wave synchronised superim-
posed multiple line graphs of the several on-study ECG-signals.
Results: Already at a first glance this allows identifying (i) on-study
changes in QT-duration, and (ii) on-study changes in the T-vector ampli-
tude and angle. Whereas the first are HR-related, the second are not. E14
tunnel-vision only focused on QT/QTc fails to assess ST-T wave
changes. Such ST-T wave changes might reflect myocardial ischaemia,
electrolyte shifts, etc. However, on-study ST-T wave changes also appear
in healthy subjects without evident pathological or drug-related causes,
for instance after meals.
Conclusion: Graphical displays of R-wave synchronised ECG-tracings
are a powerful tool to visualise on-study/on-treatment changes in QT-
interval duration and ST-T wave morphology (amplitude and angle).
There is need for more awareness that on-study medication-unrelated fac-
tors (such as meals) might cause relevant changes in ST-T wave mor-
phology. Broader professional awareness of this phenomenon is needed
to avoid that such physiological changes are erroneously seen as safety
limiting ECG-findings.

P153
NOVEL PROPAFENONE ANALOGS HAVE ANTIARRHYTH-
MIC EFFECT

Ivković B.1, Vladimirov S.1, Opacic D.2, Protic D.2, Novakovic R.2,
Cvejic J.3, Kanjuh V.2,4, Gojkovic-Bukarica L.1

1Faculty of Pharmacy Belgrade, Serbia; 2Faculty of Medicine, University
of Belgrade, Serbia; 3Faculty of Medicine Novi Sad, Serbia; 4Serbian
Academy of Science and Arts

Introduction: The aims of our study were: (i) to investigate the vasodil-
atatory effect of propafenone and it’s newly developed derivates on the
isolated rat aorta rings, (ii) to evaluate the involvement of ion channels
in their effect and (iii) to evaluate the antiarrhythmic properities of those
compounds in a model of aconitine-induced arrhythmia of Wistar rats.
Materials and Methods: We synthesized two analogs of propafenone
(5OF-PF and 5PF-PF) with modifications in the benzyl moiety designed
on the basis of pre QSAR and pharmacophoric studies. in vitro and in
vivo experiments were in accordance with good laboratory practice.
Results: Propafenone, 5PF-PF and 5OF-PF relaxed the rat aorta rings
with endothelium and without endothelium with comparable potency
(EC50: 5.11 vs.5.02 lM, 5.26 vs. 4.94 and 5.16 and 4.96 lM). 4-amino-
piridine (4-AP), a blocker of voltage dependent K+ channels, nifedipine,
an blocker of large conductance Ca2 + channels and lidocaine, a blocker
of Na+ channels antagonized the propafenone-, 5POF-PF- and 5OF-PF-
induced relaxation of aorta with comparable potency. Akonitine-induced
tachycardia were strongly inhibited by propafenone>5OF-PF>5PF-PF.
Propafenone decreased the occurrence of atrial arrhythmias more than
5OF-PF and 5PF-PF. Ventricular and life threatening arrhythmias occur-
rence was decreased by propafenone and 5OF-PF. The overall mortality
rate was reduced by propafenone and 5OF-PF. In contrast, the occurrence
of ventricular arrhythmias and mortality rate were higher after application
of 5POF-PF.
Conclusion: It seems that propafenone and its newly developed deri-
vates produce potent vasodilatation of rabbit aorta. Different modification
in the benzyl moiety influenced differently their potency and modified
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significantly their mechanism of action on the vascular smooth muscle
and their antiarrhythmic effect.

P154
INCREASE OF BLOOD PRESSURE AND PULSE RATE
INDUCED BY CAFFEINE ARE INHIBITED BY (-)-EPIGALLO-
CATECHIN-3-O-GALLATE: INVOLVEMENT OF CATECHOL-
AMINES

Kima C.-S., Limb K.-H., Kimb J.-H., Hanc J.-Y., Yuna Y.-P., Honga J. T.,
Oha K.-W.

1College of Pharmacy and Research Institute of Veterinary Medicine,
Chungbuk National University, Cheongju, Korea; 2College of Veterinary
Medicine, Chonbuk National University, Jeonju, Korea

In the previous experiment, EGCG reduced caffeine-induced locomotor
activity and stereotyped behaviours, and inhibited caffeine-induced neu-
ronal stimulant activity. This research was performed to give additional
evidence that (-)-epigallocatehin-3-O-gallate (EGCG) counteracts caf-
feine-induced stimulant effects in animals. EGCG inhibited caffeine-
induced cardiovascular activation, such as blood pressure and pulse rate.
In addition, the increases of epinephrine and norepinephrine induced by
caffeine, were reduced by EGCG in the blood. We suggest that EGCG
may reduce caffeine-induced blood pressure and pulse rate, decreasing
catecholamines levels in the blood. Therefore, EGCG counteracts caf-
feine-induced cardiovascular activity. The stimulant effects of caffeine
should be reduced by the amount of EGCG in the green tea.

P155
HISTOLOGICAL INVESTIGATION OF THE EFFECT OF
L-CARNITINE ON RATAORTA

Papamitsou T., Barlagiannis D., Dietrich E. M., Koumourtzis M.,
Batziou N., Papaioannidou P., Kaidoglou K

Department of Histology and Department of Pharmacology, Medical
Faculty, Aristotle University of Thessaloniki

Introduction: L-arnitine is involved in the transport of long-chain free
fatty acids into the mitochondria for the production of energy. It is used
as nutritional supplement in myopathy, neuropathy and heart disease.
The purpose of this study is to investigate the effect of l-carnitine on the
aorta of aged rats.
Materials and Methods: Two groups of Wistar rats, 20 months old,
were used: the study group and the control group. The study group
received l-carnitine at a dose of 300 mg/kg b.w./day intraperitoneally for
35 days. The control group received normal saline in the same way.
After euthanasia, specimens of the aorta were prepared for examination
under electron microscope and for immunohistochemical study, using a
monoclonal CD4 mouse antibody against the CD4 glycoprotein of T
cells.
Results: Electron microscopy revealed ultrastructural morphologic
changes of the aortic endothelium with oedema between the internal elas-
tic lamina and basal lamina in both groups. Additionally, there was a
positive staining for CD4 glycoprotein in the endothelial layer of the
aorta in both groups of the animals.
Conclusion: The ultrastructural changes and the positive staining for
CD4 glycoproteins in the endothelium of both groups of the aged rats,
suggest that l-carnitine does not have a positive effect in the endothelium
of the aorta.

P156
EXPRESSION OF INSULIN RECEPTORS ON THE ENDOTHE-
LIUM OF RATAORTA AFTER ADMINISTRATION OF L-CAR-
NITINE

Papamitsou T., Barlagiannis D., Digkas E., Batziou N., Papaioannidou
P., Kaidoglou K., Dermentzopoulou M.

Department of Histology and Department of Pharmacology, Medical
Faculty, Aristotle University of Thessaloniki, Greece

Introduction: L-Carnitine is involved in the removal of short and med-
ium-chain fatty acids and the transportation of long chain fatty acids
from cytosol into the mitochondria. The aim of this study was to investi-
gate the expression of insulin receptors on endothelial cells of the rat
aorta after administration of l-carnitine in old aged rats.
Materials and Methods: Two groups of Wistar rats, 20 months old,
were used: the study group and the control group. The study group
received L-carnitine at a dose of 300 mg/kg b.w./day intraperitoneally
for 35 days. The control group received normal saline in the same way.
After euthanasia, specimens of the aorta were prepared for immunohisto-
chemical study, using a monoclonal anti-insulin antibody.
Results: In the control group, the endothelial cells of the aorta showed
no staining for insulin receptors. In the study group, insulin receptors
were detected on endothelial cells of the aorta.
Conclusion: L-carnitine induces the expression of insulin receptors on
the surface of endothelial cells of rat aorta. This result is consistent with
its beneficial effect in insulin resistant diabetes, and the increase in
hydrocarbon metabolism in patients receiving L-carnitine.

P157
VARIATION IN THE CYP2D6 GENOTYPE IS NOT
ASSOCIATED WITH CARVEDILOL DOSE CHANGES IN
PATIENTS WITH HF

Shihmanter R.1, Nulman I.2, Goland S.1, Caspi A.1, Bar-Haim A.3,
Harary I.3, Berkovitch M.3, Arcavi L.1

1Kaplan Medical Centre, Rehovot, Hebrew University and Hadassah
Medical School, Jerusalem, Israel; 2The Hospital for Sick Children,
University of Toronto, Canada;3 Assaf Harofeh Medical Center, Zerifin,
Israel

Carvedilol is the standard of care for heart failure (HF) patients. Carvedi-
lol is partially metabolized by the highly polymorphic enzyme, CYP2D6.
To reach an effective dose while avoiding adverse drug reactions (ADR),
testing of CYP2D6 genotype prior to carvedilol initiation should be con-
sidered.
The objectives were to determine CYP2D6 metabolic genotypes in an
Israeli cohort of HF patients and investigate the relationship between
genotype, carvedilol dose, and number of ADRs in order to consider
CYP2D6 genotyping prior to treatment initiation.
Descriptive and inference statistics were performed followed by correla-
tion and regression analyses.
Ninety-threePatients on carvedilol were CYP2D6 genotyped and classi-
fied as poor, intermediate, extensive, or ultra-rapid metabolizers. UM,
n = 6, 6.5%; IM n = 11, 11.8%; EM n = 70, 76.3%; PM n = 5, 5.4%.
The initial carvedilol dose increased significantly according to patients
clinical needs in each of the four genotype groups. Twenty-two patients
experienced adverse events (ADRs). There were not significant differ-
ences among the dose and the number ADRs after 3, 12 and
60 months following initiation of carvedilol treatment in each genotype
group. There were no statistically significant differences in carvedilol
doses among those treated with 4 medications compared with those
treated with five or more concomitant drugs. Twenty-two patients were
also treated with 2D6 inhibitors (amiodarone, n = 19; antidepressants,
n = 4). Regression analyses revealed that genotype group affiliation
and number of adverse drug reactions were not predictive of carvedilol
dose changes. Patient weight was the only significant predictors for the
carvedilol dose.
Conclusions: No relationship was found between carvedilol dose and
patient CYP2D6 genotype and number of adverse drug reactions in an
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Israeli cohort. Therefore, the recommendation of CYP2D6 genotyping
prior to carvedilol initiation should be questioned.

P158
THE INFLUENCE OF RAMIPRIL ON THE INFLAMMATION
MARKERS AND THE IMMEDIATE PROGNOSIS OF
MYOCARDIAL INFARCTION

Skotnikov A., Vertkin A.

Moscow State Medical Stomatological University, Moscow, Russia

The aim of the research was to find out the advantages of amprilan (ram-
ipril) in the influence on the inflammation markers and the terminal point
(death, recurrent myocardial infarction, stroke) within 3 months after the
myocardial infarction. Sixty patients of 49–76 years of age with the diag-
nosis of acute coronary syndrome were included into the research. The
concentration of C-reactive protein (C-RP), total cholesterol, triglyce-
rides, cholesterol of high-density lipoproteins and cholesterol of low-den-
sity lipoproteins was determined in all the patients during the first 24 h
and 3 months later, with echocardiography being carried out as well.
Amprilan was administered starting from the first 24 h of the anginous
attack emergence, and its dose titration was from 2.5 up to 10 mg/a day.
The amprilan therapy reduced the frequency of angina pectoris emer-
gence in the post infarction period (65% against 36%), brought about the
deceleration of the hypertrophy intensity growth as well as the mass of
the myocardial left ventricle, and reduction of C-RP concentration in the
blood (by 87.6% against 36.4%). In the amprilan group the systolic
blood pressure was reduced by 13.2%, diastolic blood pressure – by
9.7%, and 62% of patients reached the designated blood pressure. In the
amprilan group the level of total cholesterol was reduced by 8.1%
against 4.9%, of triglycerides by 10.4% against 7.3% and cholesterol of
low-density lipoproteins by 7.8% against 9.8%, while the cholesterol of
high-density lipoproteins content raised by 8.4% against 2.9% in the con-
trol group accordingly. No recurrent cases of myocardial infarction and
stroke were registered in the amprilan group. Thus, amprilan reduced the
risk of fatal cardiac and cerebral-vascular events development.

P159
THE EFFECTS OF CIPROFLOXACIN ON INFLAMATORY
MARKERS IN PATIENTS WITH ACUTE CORONARY
SYNDROME

Stojanovic R., Vasiljevic Z., Lasica R., Radovanović M., Stefanović B.,
Radovanović N.

Department of Pharmacology, Clinical Pharmacology and Toxicology,
School of Medicine, University of Belgrade; Belgrade, Serbia

The role of inflammation and possible vascular infection in development,
progression and complications of atherosclerosis has been investigated in
a large number of clinical trials. At the same time, increased concentra-
tions of inflammatory markers in patients with acute coronary syndrome
(ACS) were observed. Inflammatory markers actively participate in ath-
erothrombotic process and can predict adverse outcomes.
The aim of our study was to investigate whether antibiotic therapy initi-
ated early (during first 48 h) in patients with ACS results in change of
several inflammatory markers (serum fibrinogen, high sensitive CRP and
serum amyloid A level) during 1-year follow up period.
Patients with ACS were prospectively randomized into two groups:
group A were given ciprofloksacin (500 mg b.d., 10 days) and group C
(control; routine therapy). The inflammatory markers were determined
immediately after admission and after 3, 6 months and at the end of the
year. During follow-up period, patients also were reevaluated clinically
for cardiovascular adverse events.
At admission, the serum concentrations of inflammatory markers were
increased, but there were no statistically significant difference between
groups. Ciprofloxacin produced statistically significant decrease in serum
concentrations of fibrinogen, hsCRP and SAA up to 1 year after the drug
administration. However, despite the decrease in inflammatory markers
concentrations, ciprofloxacin did not significantly reduce the rate of car-
diovascular events compared with control (P > 0.05).
In conclusion, the short course of ciprofloxacin immediately after ACS
seems to produce a long-term decrease in inflammatory markers but such
an effect does not reach clinical significance.
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CARDIOVASCULAR DISEASES: HYPERTENSION

P160
VALIDATION OF ‘FIESOLE MISURATA’ DATABASE: AN
ONGOING PROJECT TO INVESTIGATE HOW TO ENHANCE
ADHERENCE TO ANTIHYPERTENSIVE MEDICATIONS (AM)

Lapi F.1, Lucenteforte E.1, Bonaiuti R.1, Moschini M.1, Pugi A.1, Di Pirro
M.1, Maggini V.1, Taras M.2, Barchielli A.3, Mugelli A.1, Vannacci A.1,
Ungar A.4

1Department of Preclinical and Clinical Pharmacology ‘Mario Aiazzi
Mancini’, University of Florence, Italy; 2Fiesole Town Council, Health-
care Local Authority, Florence, Italy; 3Local Health Authority n�10,
Department of Epidemiology, Florence, Italy; 4Unit of Gerontology and
Geriatrics, Department of Critical Care Medicine and Surgery, University
of Florence and Azienda Ospedaliero-Universitaria Careggi, Florence,
Italy

Introduction: Non-adherence to AM is a major concern in the elderly.
Indeed, up to 50% of AM recipients discontinued therapy during the first
6 months.
Methods: The aim of the project ‘Fiesole Misurata’ was to investigate
the possible strategies to reduce non-adherence to AM among older com-
munity dwellers. In the first phase an ad hoc database was assembled.
A sub-cohort (n = 385) of residents of Fiesole, a small town near Flor-
ence, aged 65 + , were enrolled (May, 10–July, 15, 2010) and examined
on pharmacotherapy, co-morbidity, disability, cognitive status, nutritional
and smoking habits. For all elderly residents of Fiesole (n = 2228) reim-
bursed prescriptions (ATC codes) and discharge diagnoses (ICD9CM
codes) were retrieved from the Local Health Authority claim repository
(January, 1, 2008–July, 31, 2010). All these records were merged through
an encrypted ID code. Herein, FM database was composed of a claim
and a Cross-Sectional (CS) component.
To evaluate the generalizability of these data, prevalence of cardiovascu-
lar diseases and medications were computed in both claim and CS
cohorts. These results were compared with current medical literature.
Results: In claim dataset, annual prevalence of hospitalization for ische-
mic cardiomiopathy, stroke and heart failure was 1.2, 0.6, 1.4%, respec-
tively. Concerning medications, 64.0% of participants were AM users
both in claim and CS cohort; ACE inhibitors were the most used drugs
(45.3% in CS, 36.5% in claim dataset) followed by beta-blockers.
Conclusions: On the basis of medical literature, ‘Fiesole Misurata’ data-
base seems to possess valid and generalizable information in terms of
cardiovascular diseases and medications.

P161
COMPARISON OF BENAZEPRIL MONOTHERAPY TO
AMLODIPINE PLUS BENAZEPRIAL IN THE TREATMENT OF
PATIENTS WITH MILD AND MODERATE HYPERTENSION: A
MULTICENTRE, RANDOMIZED, DOUBLE-BLIND,
PARALLEL-CONTROLLED STUDY

Lirong Y., Yongkang T., Yishi L., Yuqing L., Li W., Mingming G., Yanni
W., Chengxiang L., Xiaohan W., Xiaolei L., Huiming P., Chaomei F.

Key Laboratory of Clinical Trial Research in Cardiovascular Drugs,
Ministry of Health, Cardiovascular Institute and FuWai Hospital, Peking
Union Medical College and Chinese Academy of Medical Sciences,
Beijing, China

Objective: To evaluate the efficacy and tolerability of the fixed combi-
nation of amlodipine 5 mg/benazepril 10 mg once-daily therapy, com-
pared with benazepril, 10 mg, monotherapy in patients with mild and
moderate hypertension, and to evaluate the 24 h antihypertensive efficacy
and the duration of action by ambulatory blood pressure monitoring.
Methods: In a multicenter, randomized, double-blind, parallel controlled
trial, 356 cases of hypertensive patients after 2 weeks wash-out, and then
given 4 weeks of benazepril 10 mg monotherapy, 220 patients with

mean seated diastolic blood pressure (SeDBP) remained ‡90 mm Hg
(1 mm Hg = 0.133 kPa) were randomly divided into benazepril 10 mg/
amlodipine 5 mg (BZ10/AML5) fixed-dose combination therapy group
(once a day, n = 113), and benazepril monotherapy group (daily 20 mg,
n = 107). In the two groups, the patients with SeDBP ‡ 90 mm Hg were
doubled the dosage of the initial regimen at the end of 4-week treatment
for additional 4 weeks, and the patients with SeDBP <90 mm Hg
remained the initial regimen for additional 4 weeks. The primary end-
point was to evaluate the improvement of SeDBP at the end of 8-week
treatment. There were 74 patients (the combination therapy group
n = 38, monotherapy therapy group n = 36) completed the 24 h ambula-
tory blood pressure monitoring which was included in the final efficacy
analysis.
Results: The randomized, double-blind treatment for 8 weeks, the mean
value of SeDBP reduction, the reaching target blood pressure rate and
total successful response rate to the treatment (a SeDBP <90 mm Hg or
a decrease of 10 mm Hg or more from baseline) were 11.7 ± 6.75 mm
Hg, 65.7% and 88.5% in the combination therapy group, respectively,
and were7.7 ± 6.87 mm Hg, 35.5% and 65.5% in the monotherapy
group, respectively. There were statistically significant difference
between the combination therapy and the monotherapy groups in all the
3 indexes (P < 0.001). The fixed combination significantly reduced sys-
tolic blood pressure (SBP) and diastolic blood pressure (DBP) values
throughout the 24 h. The trough to peak ratios of DBP/SBP in the fixed
compound of benazepril/amlodipine (10 mg/ 5 mg) and benazep-
ril(20 mg) alone were 83.1%/76.0% and 85.8%/79.5%, respectively.
Adverse events rates were 16.8% in the combination therapy group and
35.5% in the monotherapy group (P < 0.001).
Conclusions: The combination therapy with benazepril/amlodipine was
superior to benazepril monotherapy and was well tolerated in patients
with essential hypertension and allowing a satisfactory BP control for
24 h.
This work was supported by grants from Secial Fundation by the Minis-
try of National Science and Technology. (2008ZX09312-018).

P163
EFFECTS OF OXIDATIVE STRESS ELICITED BY H2O2

DURING COOLING IN THE HUMAN UMBILICAL ARTERY

Duman I., Dogan N.

Department of Pharmacology, Selcuk University, Konya, Turkey

Introduction: Cooling during cardiopulmonary bypass has been shown
clinically and experimentally to cause hypoperfusion of the placenta and
the fetus. This in vitro study was designed to assess the vasoactive effects
of oxidative stress induced with H2O2 during cooling and possible mech-
anisms in human umbilical arteries.
Methods: With institutional approval, isolated (discarded) human
umbilical strips with intact endothelium (n = 8) suspended in organ baths
aerated with a gas mixture of 95% O2: 5% CO2 at resting tension at
37�C and 28�C were subjected to cumulative doses of H2O2 (10-7 M-
3 · 10-2 M) and concentration-response curves were recorded. Then, at
28�C different strips with endothelium were incubated with L-NAME
(10-4 M) (n = 8), indomethacin (10-5 M) (n = 8), or verapamil (10-
6 M) (n = 8) and concentration-response curves were obtained for cumu-
lative H2O2. The Emax and pD2 were calculated as appropriate
(P < 0.05 = significant).
Results: H2O2 (10-7 M-3 · 10-2 M) elicited concentration dependent
contraction in strips at 37oC (Emax = 63.5 ± 3.7, pD2 = 3.08 ± 0.0) and
28�C (Emax = 87.2 ± 3.0, pD2 = 3.7 ± 0.2). Emax and sensitivity were
greater at 28�C (P < 0.05). At 28�C, compared to control, incubation
with L-NAME significantly augmented (Emax = 99.7 ± 5.4) while verap-
amil (Emax = 37.8 ± 2.8) and indomethacin (Emax = 29.3 ± 3.7) signifi-
cantly inhibited H2O2 elicited contractions (P < 0.05).
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Conclusions: H2O2 caused concentration-dependent constriction in
umbilical arteries at both temperatures. Cooling further augmented the
constriction of umbilical arteries, which are under oxidative stress. Our
results suggest that NOS enzyme activation, constrictor cyclooxygenase
metabolites and intracellular and extracellular Ca2 + ions are involved in
the constrictor response during cooling in human umbilical arteries under
oxidative stress elicited by H2O2.

P164
INCREASING PREVALENCE OF HYPERTENSION AND
CENTRAL OBESITY IN THE HONG KONG
CARDIOVASCULAR RISK FACTOR PREVALENCE STUDY

Cheung B. M. Y.1, Ong K. L.2, Tso A. W. K.1, Lam T. H.1, Lam K. S. L.1

1Department of Medicine, University of Hong Kong, Hong Kong; 2Lipid
Research Group, Heart Research Institute, Sydney, Australia

Introduction: Hypertension is known to be related to obesity. We stud-
ied the prevalence of hypertension over a period of 11.9 years in the
population-based Hong Kong Cardiovascular Risk Factor Prevalence
Study (CRISPS) cohort and investigated its association with changes in
body mass index (BMI) and waist circumference.
Methods: A total of 2888, 1942 and 1798 subjects in CRISPS-1 (1995–
1996), CRISPS-2 (2000–2004) and CRISPS-3 (2005–2008), respectively,
were included in this analysis. Hypertension was defined as blood pres-
sure ‡140/90 mmHg or taking anti-hypertensive medication. General
obesity was defined as BMI ‡27.5 kg/m2 and central obesity was defined
as waist circumference ‡90 cm in men or ‡80 cm in women.
Results: The prevalence of hypertension increased from 18.1% to
39.4% (P < 0.001 after adjusting for age and sex). The prevalence of
central obesity increased from 25.4% to 41.4%, but that of general obes-
ity decreased from 16.8% to 14.8% (both P < 0.001 after adjusting for
age and sex). Among 1347 subjects who did not take any anti-hyperten-
sive medication at both CRISPS-1 and CRISPS-3, the change in waist
circumference, but not that in BMI, was associated with the changes in
both systolic and diastolic blood pressures (beta = 0.087, P = 0.015 and
beta = 0.122, P < 0.001 respectively).
Conclusions: An increase in the prevalence of hypertension was
observed in the cohort, which might be explained by the increase in cen-
tral rather than general obesity. Our findings further confirm the impor-
tance of measuring the waist circumference, as opposed to just
calculating the BMI, in this population.
Acknowledgement: This study was funded by Hong Kong Research
Grant Council grants (HKU7229/01M and HKU7626/07M) and the Sun
Chieh Yeh Heart Foundation.

P165
EFFECT OF VALSARTAN, ENALAPRIL AND ALISKIREN
THERAPHY ON PLASMA RENIN ACTIVITYAMONG
PATIENTS WITH HYPERTENSION AND CHRONIC KID

Maximov M. L., Dralova O. V., Sychev D. A.

I. M. Sechenov First Moscow State Medical University

The results of study in recent decades demonstrate the importance of
activation of RAAS in the development and progression of hypertension
and target organ damage, as well as the development of nephropathy,
heart and vascular remodeling.
The aim was to study the changes in plasma renin during the therapy by
valsartan 160 mg, enalapril 40 mg or aliskirenom 300 mg in combina-
tion with a prolonged form of indapamide among patients with II-III
hypertension and chronic kidney disease.
Materials and Methods: The study comprised 62 patients (24 women,
38 men) aged from 45 to 70 years with hypertension II-III degree, and
CKD. Patients were randomized into groups taking: valsartan 160 mg
and indapamide 1.5 mg, enalapril 40 mg and indapamide 1.5 mg, aliski-
ren 300 mg and indapamide 1.5 mg. The time of the investigation made

up 20 weeks. Plasma renin activity (PRA) was determined by radioim-
munoassay.
Results and Colloquium: In the group of patients treated by valsartan
160 mg and indapamide 1.5 mg, the level of PRA increased by
122.9%. In the group of patients treated by enalapril 40 mg and indapa-
mide 1.5 mg increase in PRA was 109.5%. And in the group treated by
aliskiren 300 mg and indapamide 1.5 mg level of PRA decreased by
56.4%. The decrease in blood pressure in all groups was similar.
Conclusion: The treatment by enalapril, valsartan and aliskirenom
(among patients with hypertension II-III degree of CKD) has an equal
hypotensive effect. At the same time aliskiren therapy reduces plasma
renin activity. Aliskiren, blocking the RAAS at the starting point, lowers
PRA, thereby reducing the progression of hypertension, chronic kidney
disease and the development of cardiovascular end points.

P166
WHAT IS THE BEST WAY TO MEASURE PROTEINURIA IN
CLINICALTRIALS OFANTIPROTEINURIC DRUGS?

Towler J., Dhaun N., MacIntyre I. M., Melville V., Goddard J.,
Webb D. J.

British Heart Foundation Centre of Research Excellence, QMRI,
University of Edinburgh, Edinburgh, UK

Introduction: Several studies show that protein:creatinine ratio (PCR)
or albumin:creatinine ratio (ACR) from a spot urine sample is a suitable
replacement for 24 h urine protein excretion in the context of screening
for proteinuria. Also, PCR and ACR are as effective as 24 h urine sam-
ples at predicting patient outcomes, and potentially better at predicting
renal disease progression. This study assessed whether it may be appro-
priate to use PCR as an alternative to 24 h urine protein excretion in clin-
ical drug trials with endothelin receptor antagonists.
Methods: Data were gathered in a randomised, double-blind, placebo
controlled study of the ETA-selective endothelin antagonist sitaxsentan
100 mg and active control in 27 patients with stable chronic kidney dis-
ease (Dhaun et al, Hypertension 2011; in press). We compared baseline
24 h urine protein and PCR measurements in terms of their correlation,
agreement and variability. We then looked at the effect of treatment on
proteinuria as measured by each assay, including the correlation between
proteinuria at baseline and at the end of treatment.
Results: Pre-treatment, 24 h urine protein and PCR correlate well
(r = 0.932, r = 0.922 and r = 0.915 on day 1, 2 and 3 respectively),
indicating a strong linear relationship between the two assays. Trans-
forming the PCR data by a factor of 100 (a PCR of 100 mg/mmol is
roughly equivalent to a 24 h urine protein of 1 g/24 h) allowed direct
comparison of their agreement by the Bland Altman method. Although
95% of the differences lie between the mean ± 2 SD (-1.20 to 2.24 g/
day), differences within this range are clinically significant highlighting a
lack of agreement between the methods. This was supported by a two-
factor within subjects ANOVA which identified the assay and not the
time point as a significant source of variation (P < 0.01). At baseline, the
average coefficient of variation was lower for PCR than 24 h protein
(16.8% vs 20.0%) but the range was greater (3.1–43.9% vs 3.1–35.2%
excluding outliers). After 6 weeks on sitaxsentan, the average coefficient
of variation remained lower for PCR than 24 h protein (17.6% vs
19.9%) and the range was also lower (0.0–40.6% vs 3.3–48.0% exclud-
ing outliers). The mean percentage change in proteinuria was similar
with both assays (-30.9% vs -27.4%), whereas the correlation between
baseline proteinuria and change in proteinuria was greater for 24 h urine
protein than PCR (r = -0.910 vs. r = -0.754), though both were highly
significant (P < 0.001).
Conclusion: In this study, the average of 3 PCR measurements on con-
secutive days would have been no less reliable and much more conve-
nient than the average of three consecutive 24 h urine proteins in
monitoring changes in proteinuria with an endothelin receptor antagonist.
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P167
A COMPARATIVE ANALYSIS OF LERCANIDIPINE AND
AMLODIPINE IN THE MANAGEMENT OF HYPERTENSION

Alharf A., Padmanabhan S., Muir S., Walters M., Meredith Xx, McInnes
G. T.

University of Glasgow, Institute of Cardiovascular and Medical Sciences,
College of Medical, Veterinary and Life Sciences, Glasgow, UK

Introduction and Objectives: Dihydropyridine calcium channel block-
ers (CCBs) are extensively used in the management of hypertension.
However, use is limited by adverse drug reactions such as peripheral
oedema. The purpose of this study is to compare the efficacy and tolera-
bility of lercanidipine and amlodipine in patient with mild to moderate
hypertension in the real life setting of blood pressure clinic.
Design and method: This was an observational study of prospectively
collected data in 1277 patients attending the Glasgow Blood Pressure
Clinic at Western Infirmary from May 1998 to April 2009. Treatment
persistence was estimated by calculating the number of days between
first prescription and last visit or discontinuation dates. The efficacy was
analysed by monitoring the BP immediately before and at least 4 weeks
after the introduction of each drug but before another antihypertensive
agent was added.
Results: Demographic characteristics, blood pressure records and co-
morbidities of 186 lercanidipine and 1091 amlodipine users were analy-
sed. In the lercanidipine group, 153 patients had a previous history of
CCBs discontinuation due to side effects or lack of efficacy. Out of these
153 patients, 113 (74%) patients persisted on lercanidipine. More than
77% of those who had stopped amlodipine were able to tolerate lercanid-
ipine. Median duration of treatment on lercanidipine in this cohort was
413 days (interquartile range, 154–882) vs. 188 days (interquartile range,
91–497) on previous CCBs. In the whole population, both drugs exhib-
ited a statistically significant reduction of systolic and diastolic blood
pressure: 6.7/2.5 mm Hg for lercanidipine vs. 6.2/2.8 mm Hg for amlodi-
pine. Adequate blood pressure control (£140/85 mm Hg) was achieved
in nearly 38% of patients in each group.
Conclusion: Lercanidipine and amlodipine have similar efficacy. For
those who develop adverse effects as a result of using other CCBs, ler-
canidipine is better tolerated and is, therefore, an effective alternative.

P168
LACK OFAGREEMENT BETWEEN OSCILLOMETRIC
BLOOD PRESSURE FROM THE UPPERARM AND WRIST

de Mey C., Petrov A., Pajantova V., Velkova S., Gatchev E

ACPS-Network, Mainz-Kastel, Germany; Medical University Sofia,
Department of Clinical Pharmacology & Therapeutics, Sofia, Bulgaria

Background: Oscillometric methods are well established for the
noninvasive measurement of blood pressure (SBP/DBP) and pulse rate
(PR). There is interest in validating more convenient measurements
from the wrist (W) with conventional measurements from the upper-
arm (A).
Purpose: To assess agreement between SBP/DBP and PR by W and A in
healthy young male and female subjects.
Methods: Non simultaneous paired W- (OMRON RX-Genius) and A-
measurements (BOSO-medicus UNO) from 12 subjects under conven-
tional phase-I trial conditions with pre- and post-dose readings were
compared.
Results: For the untransformed data (387 data pairs), there was obvious
bias with W measuring lower SBP (A: 109.9 mmHg; bias W-A: -
11.9 mmHg; CI: -13.0 to -10.9; limits of agreement [LA]: -32.2 [CI: -
34.0 to -30.4] to 8.3 [CI: 6.5 to 10.1]) and lower DBP (A: 68.3 mmHg;
W-A: -13.3 mmHg; CI: -14.0 to -12.6; LA: -27.0 [CI: -28.2 to -25.8] to
0.5 [CI: -0.7 to 1.7]), with less difference in PR (A: 62.2 bpm; bias W-
A: 4 bpm; CI: 3.5 to 4.6; LA: -7.2 [CI: -8.2 to -6.2] to 15.2 [CI: 14.3–
16.2]). The average difference was far less when comparing post-dosing
changes from baseline (346 data pairs) for SBP (A: 0.2 mmHg; W-A: -
0.5 mmHg; LA: -26.3 to 25.2), DBP (A: -0.8 mmHg; W-A: 0.5 mmHg;

LA: -20.6 to 21.7), and PR (A: 2.4 bpm; W-A: 1.2 bpm; LA: -14.9 to
17.3).
Conclusion: There is lack of average agreement between W- and A-
measurements of blood pressure; the average bias is far less when con-
sidering post-dosing changes; however the within-subject spread of the
data differences is too large to consider the methods interchangeable.

P169
THE INFLUENCE OF THE COMPLEX THERAPY BASED ON
VALSARTAN AND ALISKIREN ON THE LEVEL OF
ALDOSTERONE AMONG PATIENTS WITH HYPERTENSI

Dralova O. V., Maximov M. L., Sychev D. A.

I. M. Sechenov First Moscow State Medical University

According to modern concepts, the renin-angiotensin-aldosterone system
(RAAS) plays a vital role in regulating blood pressure. Increased aldoste-
rone level is an independent predictor of progression of hypertension and
cardiovascular events.
The aim of the investigation study was following the dynamics of the
level of aldosterone in the usage of the sequent drug combinations: val-
sartan, aliskiren and indapamide. It was used among patients with arterial
hypertension of II-III degree and chronic kidney disease (CKD).
Materials and methods. During the investigation there were examined:
41 patients (22 women and 19 men) in the age of 45–70 years with II-III
hypertension, and CKD. The patients were prescribed valsartan (160 mg
per day) in combination with a prolonged form of indapamide (1.5 mg).
Four weeks later the patients were prescribed also aliskiren 150 mg or
300 mg. The investigation period made up 20 weeks. The verification of
hormone levels was determined by radioimmunoassay using reagent kits
Ria-aldosterone ‘Immunotech’ (France).
Results and Colloquium: The aldosterone level, among patients that
took valsartan 160 mg, fell by 17%. Those who were prescribed valsar-
tan 160 mg and 150 mg aliskiren experienced the decrease of the aldo-
sterone level by 19%. And in the group treated by valsartan 160 mg and
300 mg aliskiren the aldosterone level decreased by 23%. Thus, in cases
when patients with hypertension and CKD additionally received aliski-
ren, a decrease of aldosterone level depended fully on the dose.
Conclusion: The inclusion of aliskiren to a combination of antihyper-
tensive therapy containing valsartan, in combination with indapamide,
influenced the level of aldosterone in the dose-dependent manner. This is
related to patients with hypertension II-III degree. For the patients with
hypertension and CKD the combinational drug therapy appears to be
most effective. It blocks various parts of the RAAS, and finally it
improves the prognosis in terms of prevention of cardiovascular compli-
cations.

P170
COMPLIANCE MEASUREMENT-GUIDED MEDICATION
MANAGEMENT PROGRAMS IN HYPERTENSION: A
SYSTEMATIC REVIEW

Golubev S., Fedoseyeva I., Johri M.

Vitebsk Regional Clinical Hospital, Vitebsk State Medical University,
Vitebsk, Belarus; University of Montreal, Montreal, QC, Canada

Introduction: Whether interventions designed to correct patients’ atti-
tude to antihypertensive medication can improve hypertension manage-
ment outcomes is unclear. Direct patient compliance management (which
can include measurement, feedback and counselling), may be considered
and used as an active component of hypertension treatment programs.
This novel approach is known as compliance measurement-guided (med-
ication) management (CMGM). We conducted a systematic review to
determine the effectiveness of CMGM programs in essential hyperten-
sion.
Methods: Data sources included MEDLINE, EMBASE, CENTRAL,
hypertension meetings abstracts, and bibliographies of identified articles.
Randomized controlled trials (RCT) and observational studies (OS) were
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included in the review and assessed by two reviewers independently.
Quality assessment was performed with the Cochrane risk of bias tool
and evaluated in a four-point continuum. A narrative data synthesis was
performed due to significant heterogeneity among studies.
Results: Thirteen studies (eight RCT, five OS) involving 2150 hyperten-
sives were included. Five trials of CMGM with electronic devices as a
sole intervention suggested a decrease in blood pressure (BP), but the
result may have been due to bias. Short-term BP improvement under
CMGM in complex interventions was revealed in four studies of low-to-
moderate quality. In four integrated care studies of higher quality the
impact of CMGM component was not possible to distil due to potential
confounding by medication regimens. Regular feedback to the treating
physician seems to be an essential component of CMGM and may be
effectively mediated by a nurse or a pharmacist and via telecommunica-
tion.
Conclusions: No definitive evidence for the effectiveness of CMGM as
a health technology was found due to non-optimal study designs and
methodological quality. Future research should follow accepted quality
standards and current guidelines for the treatment of hypertension,
include specific groups of patients with compliance problems, and con-
sider clinical, economic, patient-reported and organizational outcomes.

P171
MOLECULAR MODELING OFANGIOTENSIN AT1 AND AT2
RECEPTORS BASED ON THE SOLVED STRUCTURE OF
CHEMOKINE CXCR4 RECEPTOR

Martin R. P., Rodrigues E. S., Silva R. F., Nakaie C. R., Oliveira L.,
Shimuta S. I.

UNIFESP, R Botucatu 862, Brazil

Introduction: Angiotensin II is the main agent of the renin-angiotensin
system to regulate blood pressure and hydro-electrolytic homeostasis. Its
physiological actions are mediated by two subtype receptors (AT1 and
AT2) which belong to the G protein coupled receptors family (GPCR),
bearing seven alpha helices connected by three extracellular and three
intracellular loops and an extracellular N-terminal and an intracellular C-
terminal segments. To predict the structures of the AT1 and AT2 recep-
tors, the rhodopsin has been used as a template, but recently the CXCR4
chemokine receptor structure was solved. The CXCR4 receptor belongs
to the GPCR family and contains structural elements that are absent in
the rhodopsin structure such as the insertion at the third extracellular loop
which contains a Cys residue that makes a disulfide bond linking this
loop and N-terminal site. It was our interest to perform the homology
modeling of the AT1 and AT2 receptors using the CXCR4 structure as
template and to evaluate those models using the Ramachandram graph
plot to validate the distribution of side chains in both models based on
data bank which contain about 1000 different protein chains.
Methods: The homology modeling was performed in the routine Nest of
Jackal package based in the alignment of GPCRs, the What was used to
insert the agonist peptide, to visualize and to create the molecular coordi-
nates and PROCHECK from PDBsum server was used to evaluate the
models.
Results: The obtained data showed that the side chains distribution in
the case of the AT1 receptor was: about 83.4% in the most favoured
regions, 12.4% in the additional allowed regions, 2.5% in the generously
allowed regions and 1.8% in the disallowed regions. The data for the
AT2 receptor also revealed a high level of allowed regions and low levels
in the disallowed region: 82.9% in the most favoured regions, 11.8% in
the additional allowed regions, 2.9% in the generously allowed regions
and 2.5% in the disallowed region.
Conclusions: It is concluded that the use of chemokine CXCR4 recep-
tor is a good template to predict the structure of GPCRs containing struc-
tural elements that are specific to a few receptors as the angiotensin AT1
and AT2 receptors. the kinin B1 and B2 receptors and the endothelin
ETA and ETB receptors. This study will be useful to better understand
the structural changes of receptor activation and to the development of
antagonists as treatments of hypertension and cardiovascular diseases.
Supported by CAPES, CNPq and FAPESP.

P172
THE EFFECT OF ORALLYADMINISTERED VERAPAMIL
DOSES AND THEIR CORRELATION WITH CARDIOVASCU-
LAR PARAMETERS IN HEALTHY VOLUNTEER SUBJECTS

Mitić R.1, Popović J.2, Stanojević Z.1, Damjanović J.3

1Medical faculty Priština, Kosovska Mitrovica, Serbia; 2Medical faculty
Novi sad, Serbia; 3The Mathematical High School, Belgrade, Serbia

Verapamil is a selective calcium channel antagonist with a primarily anti-
arrhythmic, antianginal and antihypertensive effect. This study aimed to
evaluate the effects of orally administered doses of verapamil retard tab-
lets (Verapamil retard 240 mg) on the cardiovascular parameters (P-R
interval, systolic and diastolic blood pressure, heart rate) of healthy vol-
unteers (n = 18, both genders, 20–55 years of age) as a function of time
(0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 and 24 h) and to determine the correla-
tion of those with the concentrations of verapamil measured in blood
plasma samples. The concentration assay was carried out using high-
pressure liquid chromatography (HPLC). As soon as 1 h after the admin-
istration the values steady, with very little fluctuation of plasma concen-
trations (Xbar±SE (0.5–24 h) = 58.8 ± 1.39 ng/ml; Cmax = 81.06 ±
4.97 ng/ml; Tmax = 4.63 ± 0.74 h). The retard formulation of verapamil
significantly prolongs the P-R interval at all the time points observed, as
compared to the initial values (P < 0.001). The maximum prolongation
percentage was found to be Emax = 19.87%, while EC50 equalled
57.89 ng/ml. Because of the retard form, the linear correlation coefficient
is no more than 0.39 (r2 = 0.39; P < 0.05). Systolic blood pressure sig-
nificantly decreased after 6 h, while diastolic pressure was already lower
during the first hour, and remained that way throughout the observed
period. The maximum depression percentages for systolic and diastolic
pressures are as follows: Emax = -8.8%; EC50 = 62.27 ng/ml; r2 = 0.40;
P < 0.05, and Emax = -11.53%; EC50 = 60.43 ng/ml; r2 = 0.53;
P < 0.05, respectively. Heart rate was considerably reduced in the time
span of 1–3 h after application; afterwards, the values are either similar
to the antecedent ones, or even higher, as some individuals may develop
reflex tachycardia. Emax = 6.37%; EC50 = 67.43 ng/ml; r2 = 0.096;
P > 0.05.

P173
EVALUATION OF CARDIOVASCULAR EFFECTS OF
INTRAVENOUS VERAPAMIL IN NORMAL SUBJECTS

Mitić R.1, Stanojević Z.1, Damjanović J.2

1Medical faculty Priština, Kosovska Mitrovica, Serbia; 2The Mathemati-
cal High School, Belgrade, Serbia

The aim of this study, which involved eight healthy volunteer subjects
(both genders, 26–45 years of age), was to evaluate the effect of intrave-
nous doses of verapamil (5 mg) on cardiovascular parameters, such as P-
R interval, systolic and diastolic blood pressure and heart rate, and to
present it as a function of time (0; 2; 7; 12; 27; 57; 117; 237 and
357 min). The concentration of verapamil was determined by high pres-
sure liquid chromatography (HPLC). As soon as 2 min past the comple-
tion of the drug administration P-R interval is prolonged to a statistically
significant extent, this effect being most prominent at the 12-min mark
and lasting for 4 h (Xbar ± SE = 19.37%±2.62). The maximum effect
(Emax) was calculated to be 23.13%. Plasma concentrations of approxi-
mately 33 ng/ml were found to be sufficient to attain 50% of the maxi-
mum effect (EC50). A positive relationship between concentration and
response is established after 7 min (r2 = 0.88; P < 0.001). Verapamil
affects the systolic blood pressure by lowering it by up to a maximum of
7.3% (EC50 = 87.21 ng/ml). Diastolic blood pressure was considerably
decreased throughout the first 30 min (Emax = -7.43%, EC50 = 35.49
ng/ml). As far as heart rate is concerned, an ample interindividual differ-
ence is exhibited. Most volunteer subject developed a reflex tachycardia,
which was most salient 2–7 min after the drug had been administered. In
that interval, heart rate was about 12% higher, on average, than prior to
administration.
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PROTECTIVE EFFECTS OF RESVERATROL ON CARDIAC
AND VASCULAR TISSUES FROM RENAL HYPERTENSIVE
RATS

Restini C. B. A.1, Oliveira J. C. S.1, Marinho T. S.1, Antonieto C. R. K.1,
Scalabrini A.1, Pernomiam L.2

1Universidade de Ribeirão Preto-Unaerp; 2Universidade de São Paulo,
Sao Paulo, Brazil

Introduction: Hypertension is responsible for many cardiovascular
damages, including cardiac hypertrophy and oxidative stress. Increased
oxygen reactive species (ROS) levels are known to induce cardiac hyper-
trophy and to impair the nitric oxide (NO)-dependent vasorelaxation.
Several epidemiological studies and clinical trials have demonstrated
beneficial effects from treatment with antioxidant substances as co-adju-
vant drugs to the classic anti-hypertensive therapy. The red wine derived
antioxidant agent Resveratrol (Resv) has cardioprotective properties.
Since the renovascular hypertension induced by the two kidneys-one clip
(2K-1C) animal model (Goldblatt surgery) increases the ROS generation,
it becomes suitable to investigate the Resv properties on cardiovascular
apparatus. The present study was aimed to evaluate the effects of the
treatment with Resv on the Hypertrophy Cardiac Index (HCI) and the
aortic ROS levels from 2K-1C rats.
Methods: Renovalcular hypertension was induced in male Wistar rats
(180 g) by the implantation of a silver clip (0.2 mm opening) in the renal
artery (2K-1C). Control rats underwent to abdominal laparatomy (two
kidneys, 2K). Resv treatment (20 mg/kg, gavage) began 1 day after sur-
gery and was performed tree times a week, during 6 weeks. Wet hearts
were weighted and the cardiac hypertrophy was measured in function of
the body weight. ROS levels measurement was made by a confocal laser
microscope (Leica TSC SP5) in thoracic aorta rings (250 lm thick)
loaded with the ROS fluorescent dye dihydroethidium (DHE, 50 lM).
All surgical procedures and protocols were in accordance with the
Guidelines for Ethical Care of the Experimental Animals and were
approved by Institutional Animals Care and Use Committee (CEP.007/
2010). The results had been analyzed through One-way ANOVA and
Newman–Keuls’ post-hoc.
Results: HCI was significantly higher in 2R-1C rats (4.09 ± 0.23 mg/g)
when compared to 2K rats (2.80 ± 0.13 mg/g) (n = 8, P < 0.001). Resv
treatment did not alter the HCI in 2K rats (2.75 ± 0.13 mg/g), but
restored it in 2R-1C rats (3.41 ± 0.17 mg/g) (n = 8, P < 0.001). Basal
DHE-fluorescence values of the endothelium (F0 = 35.70 ± 4.82 U) or
the smooth muscle (F0 = 79.09 ± 8.46 U) from 2R-1C rats were signifi-
cantly higher than the values obtained in the endothelium
(F0 = 5.13 ± 1.53 U) or the smooth muscle (F0 = 12.43 ± 1.89 U) from
2K rats (n = 4, P < 0.001). Resv treatment did not alter the basal DHE-
fluorescence values of the endothelium (F0 = 4.13 ± 0.16 U) or the
smooth muscle (F0 = 15.30 ± 2.39 U) from 2K rats but restored the
endothelial (F0 = 7.09 ± 2.03 U) and muscular (F0 = 28.36 ± 8.68 U)
values from 2R-1C rats (n = 4, P < 0.001).
Conclusions: Renovascular hypertension increased the HCI and the
vascular ROS levels, which were inhibited by Resv treatment. These
beneficial effects from the antioxidant therapy with Resv may improve
the cardiovascular functions. Financial Support: UNAERP.

P175
INCREASED RESPONSIVENESS TO BRADYKININ IN THE
TRANSGENIC RATAORTA OVEREXPRESSING B1
RECEPTOR EXCLUSIVELY IN THE ENDOTHELIUM

Shimuta S. I., da Silva R. F., Nakaie C. R., Pesquero J. B., Martin R. P.,
Rodrigues E. S.

UNIFESP, Rua Botucatu, 862. Sao Paulo, S.P., Brazil

Introduction: Bradykinin (BK), a short-lived effector is mediated by
B2 receptors (B2R) and participates in the acute phase of the pain and
inflammatory responses whereas Des-Arg9-BK (DBK) mediated by B1
receptors (B1R) in the chronic phase of the responses. The most promi-

nent tissue, in which B1 receptors are induced under inflammatory condi-
tions, is the endothelium of vessels. An increased susceptibility to
endotoxic shock was shown in rats overexpressing the B1R [TGR
(Tie2B1)] exclusively in the endothelial cells.
Methods: Vascular responsiveness of the kinins was investigated in this
transgenic rat. Concentration-relaxation curves for BK and DBK were
obtained in thoracic aorta rings pre-contracted with nor-epinephrine and
the vascular reactivity determined.
Results: The potency and the maximal response were markedly
enhanced in the responses to DBK but BK-induced effect was also
potentiated in TGR (Tie2B1) compared to the control animal. It was
found that the expression levels of B2R (three folds) in addition to the
B1R (seven folds) increased in the transgenic animal which explained
the increased reactivity of the aorta to BK.
Conclusions: Our results indicate that ‘‘down regulation’’ of B2R did
not occur in rats with endothelial overexpression of kinin B1R, in con-
trast to that observed with B1R in mice overexpressing the B2R in multi-
ple tissues. Our results suggest that tissue specific fine tuning occurs
between the two subtypes of kinin receptors in the regulation of the vas-
cular responsiveness. Therefore potent and selective new B1 receptor
antagonists should be developed with the potential to treat several cardio-
vascular diseases. Supported by FAPESP and CNPq.

P176
EVIDENCE THAT THE 3¢, 5¢-UNTRANSLATED REGION OF
THE RATANGIOTENSIN II AT1 RECEPTOR CDNA
MODULATES CELL SIGNALLING IN VASCULAR

Shimuta S. I., Pacheco N. S., Rodrigues E. S., da Silva R. F., Nakaie C.
R., Han S. W., Pesquero J. B, Martin R. P.

UNIFESP, Sao Paulo, Brazil

Introduction: The majority of well-known cardiovascular and renal
effects of angiotensin II (AngII) are mediated through the AT1 receptor
(AT1R) .It is also known that the AT1R mediates not only hemodynamic
but also inflammatory and fibrogenic functions of AngII. Vascular
smooth muscle cells respond to the agonist AngII with increases in the
cytosolic Ca2+ concentration and potent contractions, which are quickly
desensitized. It is noteworthy that a spontaneously immortalized rabbit
arterial smooth muscle (RA) cell line that contains the endogenous AT1
receptor induces specific desensitization of Ca2+ responses induced by
AngII. However when these cells were transfected with AT1R (RA-
AT1R) gene containing only the coding region, it was found that Ca2+

responses were also inhibited to repeated stimulations with AngII ana-
logue [Lys2]-AngII.
Methods: In order to assess if this phenomenon was due to the overex-
pression of the exogenous AT1 receptor in this cell line, transfection was
also performed with the AT1 receptor gene containing the coding region
and the 3¢, 5¢-untranslated region of the receptor cDNA (RA-AT1R+3¢,
5¢-UTR). Binding assays performed in both cell lines expressing the RA-
AT1R and in RA-AT1R+3¢, 5-UTR.
Results: The binding affinities (IC50) determined by competitive bind-
ing studies were not significantly different between that of the control
cells without transfection (endogenous AT1R) or with transfection (exog-
enous RA-AT1R and RA-AT1R+3¢, 5¢-UTR). Real-time PCR was per-
formed to determine the expression levels of the three target genes. The
results showed that the endogenous rabbit AT1 receptor expression level
was similar in the RA, RA-AT1R and RA- AT1R+3¢, 5¢-UTR cell lines,
but the exogenous AT1R expression level were much higher than the
endogenous receptor in the transfected cell lines.
Conclusions: This finding indicated that change in the functional
expression of RA-AT1R cell line was not due to the overexpression of
the exogenous AT1 receptor and provided evidence that the 3¢, 5¢-
untranslated region in the AngII AT1R mRNA plays a role in the regula-
tion of the Ca2+ responses to the peptides, AngII and Lys2AngII in
smooth muscle cell line. Better identification of the AT1R offers exciting
possibilities for new therapeutics to target the diverse actions of the
angiotensin peptides. Supported by FAPESP and CNPq.
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EFFECT OF VALSARTAN ON ERECTILE FUNCTION IN
HYPERTENSIVE PATIENTS

Skotnikov A., Vertkin A., Vilkoviskii F.

Moscow State Medical Stomatological University, Moscow, Russia

The aim of our study was to determine the effect of valsacor (valsartan)
on the androgen status and erectile function in patients with hyperten-
sion. Sixty patients of 40–65 years of age with the diagnosis of hyperten-
sion were included into the research. The ambulatory blood pressure
monitoring was determined in all the patients during the first 24 h and
3 months later. All patients answered questions of questionnaire on aging
male symptoms scale and international index of erectile function before
and 3 months after the course of antihypertensive therapy. Patients of the
first group received angiotensin II receptor antagonist (valsartan) in

monotherapy. Valsacor was administered starting from the first 24 h after
destabilization of blood pressure, and its dose titration was from 80 up to
160 mg/a day. Traditional treatment of hypertension with ACE inhibitors,
calcium antagonists, diuretics and beta-blockers was assigned to patients
of the control group. Valsartan treatment reduced the intensity of the
symptoms of erectile dysfunction in men with hypertension (by 11.3%
against 2.2% in the control group). This therapy has led to a decrease in
symptoms of androgen deficiency (20.2% against 12.1%, respectively).
Reduction in systolic (SBP) and diastolic blood pressure (DBP) were
comparable in both groups. During therapy with valsartan, we noted an
increase in the number of patients of category «dipper», while the num-
ber of patients remaining categories («over-dipper», «non-dipper»,
«night-peaker») decreased. In the control group, the trend towards nor-
malization of jet lag is not observed. Therapy with valsartan normalizes
diurnal variations in blood pressure, reduces the symptoms of androgen
deficiency and did’t contribute to erectile dysfunction.
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MONITORIZATION OF SURFACE WORKING AREAS
CONTAMINATION BY CICLOPHOSPHAMIDE – REVIEW

Lopes P. M., Almeida B. C., Pires T. S., Joaquim J. J.

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: Cancer is an increasingly common disease. Chemother-
apy with antineoplastic agents (AN) plays a major role in oncologic treat-
ments, resulting in an increasing number of AN preparations in hospitals.
Cyclophosphamide (CP) is one of the most used AN and is classified as
carcinogen. CP is a prodrug and its metabolites are genotoxic by interac-
tion with DNA. To assess the risk of occupational exposure and contami-
nation with CP studies have been made using methods that include
biological, surface and air monitoring. Therefore, the aim of our study is
to review the methods used in surface monitoring.
Methods: This study is based on a bibliographical review about the
methods of quantification of CP present in the surfaces of the biological
safety cabinets (BSC). We have chosen CP because it can be easily
detected and is a marker drug that reflects the level of exposure.
Wipe samples were collected from several surfaces of the BSC and they
were analyzed by gas chromatography – mass spectrometry.
Results: Previous studies have demonstrated the surface contamination
in hospital environment. A UK study showed some contamination in sur-
faces within wards. Another Italian study revealed a large amount of CP
mostly on workbenches, on the floor, on door handles and storage
shelves. Two Sweden studies proved contamination on primary packag-
ing and on the floors.
Conclusion: Wipe sampling is a good method to demonstrate surface
contamination by CP. AN surface monitoring helps to reduce contamina-
tion by antineoplastic agents and promotes the correct handling, improv-
ing the risk reduction of occupational exposure.
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THE ELECTRONIC NOMOGRAM FOR DOSAGE
CALCULATIONS

Nakaishi S.1, Nakaishi N.2

1Nakaishi clinic 6-2-26 Uehonmachi Tennouji, Osaka, Japan; 2Kyoto
Preventive Medical Center

Introduction: Not only is it troublesome for medical professionals to
calculate drug dosages, especially those which are determined per body
surface area such as anti-cancer drugs, but also mistakes in doing so may
result in fatal outcomes. There is a need for a new approach to the method
of calculation that reduces the effort required and prevents potential mal-
practice. The author has invented an electronic monogram for dosage cal-
culations (a dosage e-nomogram) which can be used as a calculator on a
smartphone or a tablet PC, with which the user is able to calculate dosages
quickly, through a graphical user interface, visually, and intuitively.
Methods: The dosage e-nomogram comprises (i) a pull-down menu for
selecting the drug, (ii) a pull-down menu for deciding the indicative dis-
ease, (iii) a numerical line for deciding the dose per body surface area,
and (iv) a coordinate plane for calculating the dosage. On the coordinate
plane, the abscissa is used for body weight and the ordinate is used for
the height, and the plane is divided into several areas by contours which
are drug dosage isolines. When the user places the pointer graphic on the
coordinate plane, the computer acquires the coordinates, which are body
weight and height values, calculates the value of the dosage, and displays
it. The user is able to adjust the location of the pointer graphic with refer-
ence to the displayed coordinates.
Results: The user is able to calculate the dosage of a drug quickly and
through a graphical user interface on a dosage e-nomogram. The con-
tours on the coordinate plane make it possible for the user to understand
the results of the calculation visually and intuitively.

Conclusions: The dosage e-nomogram reduces effort required by medi-
cal professionals and prevents malpractice resulting from calculation
errors. It can become an essential tool of drug prescribing in the age of
smartphones and tablet PCs.
Reference:
Nakaishi, S., Electronic nomogram, method for displaying electronic
nomogram, and program, Japanese Patent No. 4658178, International
Patent Application No. PCT/JP2009/005270, International Patent Publi-
cation No. WO2010/044233.
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ANTIBACTERIAL ACTIVITY OF ESSENTIAL OILS AND
EXTRACTS OF CULINARYAND MEDICINAL HERBS

Thompson A.1*, Meah D.1*, Ahmed N.1*, Conniff-Jenkins R.1, Chileshe
E.1, Dudley E.1, Forman D.2, Row P.

1Biochemistry Group, College of Medicine, Swansea University, Single-
ton Park, Swansea, UK, SA2 8PP.2Department of Pure and Applied
Ecology, Swansea University*These authors contributed equally.

Due to the increasing incidence of antibiotic resistant bacteria, new anti-
bacterial treatments are urgently needed. Throughout the ages, herbs have
been used for their antiseptic actions and to preserve meat before the
invention of refrigerators, although in many cases their antibacterial
activity has not been studied scientifically. We have examined the anti-
bacterial activity of the essential oils of fourteen culinary and medicinal
herbs against the bacterium Esherichia coli DH5a. The oils were tested
for their ability to inhibit the growth of E. coli in a disc diffusion assay,
and in liquid culture, and their ability to kill E. coli in a zone of clear-
ance assay. Essential oils of coriander, fennel, lavender, lemon balm,
lemon grass, mandarin, peppermint, pine, rosemary, sage, tea tree, and
thyme inhibited the growth of E. coli in a disc diffusion assay and in
liquid culture, and killed E. coli in a zone of clearance assay, whereas
grapeseed oil (used as the negative control) and neem oil did not exhibit
any antibacterial properties and ylang ylang essential oil displayed only
very slight antibacterial activity. Four batches of lemon balm essential oil
with differing antibacterial activity were analysed by gas chromatography
mass spectrometry and their chemical profiles were compared, to identify
which compounds might be responsible for antibacterial activity.

P180
OLEA EUROPAEA L. LEAF EXTRACT MODULATES COLD
RESTRAINT STRESS-INDUCED OXIDATIVE CHANGES IN
THE RAT LIVER AND PLASMA

Dekanski D.1, Ristić S.1, Radonjić N. V.2, Petronijević N. D.2,
Piperski V.1, Mitrović D. M.3

1Biomedical Research, R&D Institute, Galenika a.d. Belgrade, Serbia

It is known that immobilization stress accelerated by cold can disrupt
the oxidant/antioxidant balance and cause oxidative damage to several
tissues by altering the enzymatic and non-enzymatic antioxidant status,
protein oxidation and lipid peroxidation. We have recently demonstrated
beneficial effects of different single doses of natural antioxidant, stan-
dardized dry olive (Olea europaea L.) leaf extract (OLE) in a cold
restraint stress (CRS)-induced gastric lesions in rats and its influence on
oxidative parameters in gastric mucosa. The aim of this study was to
investigate the long-term pretreatment efficacy of OLE and its potential
in a modulation of CRS-induced oxidative changes at the level of liver
and plasma. Experimental animals were divided into four groups: Con-
trol, OLE-treated (80 mg/kg), CRS non-treated, and CRS treated with
OLE (CRS + OLE) group. Malondialdehyde (MDA) level as an index of
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lipid peroxidation, superoxide dismutase (SOD) and catalase (CAT)
activities were measured spectrophotometricaly in plasma and liver tissue
homogenates. MDA level significantly increased, while SOD and CAT
activities were significantly decreased in liver and plasma of the CRS
group. Long-term supplementation with OLE provided decrease of lipid
peroxidation in liver and plasma of rats exposed to CRS. Additionally, in
the CRS + OLE group, the activities of two antioxidative enzymes sig-
nificantly raised in comparison with the CRS group. The results obtained
indicate that OLE supplementation provides oxidant/antioxidant balance
in liver and plasma during stress condition. The antioxidative effect of
total OLE most probably results from the ability of its phenolic constitu-
ents to scavenge reactive oxygen species which initiate lipid peroxida-
tion.
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THE EFFECT OF PENNYROYAL EXTRACT ON BOWEL
EXITABILITY IN RAT ILEUM IN INVITRO MODEL

Emami-Abarghouei M.

University of medical siences, Semnan, Iran

Digestive Tract
Abstract text: Previous studies indicated that PENNYROYAL is a
plant which is gaining decreasing acceptance as a folk remedy for treat-
ment of the irritable bowel disease although the mechanism of this action
is not clear yet.
Male wistar rats (220–250 g) were used .pieces of ileum (2–3 cm) were
mounted in a 50 ml organ bath containing tyrode solution with tempera-
ture (37�C).and bubbeld with (95%O2.5%CO2). the ileum was stimu-
lated at 0.1 Hz and contraction was recorded by physiograph.
it has been shown that 0.1 Hz stimulation of rat ileum induced contrac-
tions which are depressed by Atropin. Addition of aqueous extract of
PENNYROYAL extract to the organ bath during 0.1 Hz stimulation
decreased contraction in a Dose dependent manner (Ec50% = 0.6 mg/
ml). It seams that PENNYROYAL shows its effect by inhibition cholin-
ergic system.
Key words: PENNYROYAL bowel exitability rat ileum.
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RESVERATROL RELAXES SMOOTH MUSCLES OF RAT
UTERUS

Novakovic B., Radmila M. S.1, Protic S., Dragana XX1, Radunovic V.,
Nebojsa XX2, Heinle H., Helmut XX3, Cvejic H., Jelena XX4 and
Gojkovic-Bukarica C., Ljiljana XX1

1Institute of Clinical Pharmacology, Pharmacology and Toxicology, Med-
ical Faculty, University of Belgrade, Serbia; 2Institute of Gynecology
and Obstetrics, Clinical Center of Serbia, Belgrade; 3Institute of Physiol-
ogy, University of Tuebingen, Germany; 4Department of Pharmacy,
Faculty of Medicine, University Novi Sad, Serbia

Introduction: Resveratrol (RSV) is a phytoalexin produced by grape-
vines. The benefit of resveratrol to health is widely reported. Resveratrol
has been found to promote vascular relaxation but its mechanism of
action is unclear. The data about influence of RSV on the contractility of
smooth muscles of uterus are not available. The aims of our study were
to investigate the effects of RSV on the contractility of rat uterus and to
investigate the involvement of K+ channels in effect of RSVon the spon-
taneous rhythmic contractions (SRC) and phasic contractions provoked
by oxytocin.
Methods: Uterine strips were obtained from virgin female Wistar rats in
oestrus. Strips were mounted into organ bath for recording isometric ten-
sion in Krebs-Ringer solution. Experiments followed a multiple curve
design. In order to test the involvement of K+ channels in a mechanism
of action of RSV, a selective blocker of KATP channels, glibenclamide
(GLB), as well as 4-aminopiridine (4AP), a non-selective blocker of volt-
age-gated K+ channels and tetraethylamonium (TEA), predominantly
blocker BKCa were used.

Results: RSV induced a concentration-dependent relaxation of SRC
with EC50 of 9.52 lM and Emax of 94% and contractions provoked by
oxytocin with EC50 of 21.88 lM and Emax of 95% (P < 0.05). GLB
(10 lM), 4 AP (1 mM), TEA (1 mM) antagonized the response to RSV
in both, oxytocin induced contractions and SRC. Relaxation achieved by
concentration of 100 lM RSV was insensitive to K+-channels blockers.
Conclusions: RSV is uterine relaxant and can be use in tocolysis. The
antagonism of RSV effect by different K+-channels blockers suggests that
K+-channels are involved in resveratrol action on the contractions of rat
uterus. It seems that RSV, when applied in high concentration, may exert
an additional mechanism of action.
Funding: Our work has been supported by Scientific Research Grants
TR 31020 from the Ministry of Science (Serbia).
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GCP-COMPLIANCE OF NON-COMMERCIAL CLINICAL
TRIALS ON MEDICINAL PRODUCTS

Unger E., Singer E., Wolzt M., Pleiner J.

Medical University Vienna, Austria

Introduction: The International Conference on Harmonization good
clinical practice guideline (ICH-GCP-E6) from 1996 defined the standard
for clinical research. This guideline was initially only adopted as a stan-
dard for commercial trials, but the implementation of GCP in national
legislation after Directive 2001/20/EC required the same standards for
non-commercial trials. In Austria the directive was implemented in 2005
and was followed by a decline in non-commercial trials.
Materials: The GCP-compliance of non-commercial protocols submit-
ted to the ethics committee of the Medical University Vienna for the
years 2003, 2007 and 2010–2013 was/will be assessed by a standardised
checklist covering 60 key elements of GCP. GCP shortcomings will be
summarized and analysed over the years.
Results: So far 26 Clinical Trial Submissions from the years 2010 and
2011 were assessed. Two protocols were found tob e insufficient to apply
a thorough check. Oft he remaining 24 protocols, non was 100% in
agreement with GCP requirements. The most common shortcomings
were inappropriate statistical details: how to deal with missing/useless
data (20 protocols) and protocol deviations (22). Insufficient description
of Quality Control/Assurance issues were also found: Inadequate details
on Monitoring (11), Audits and Inspections (18 protocols). Packaging
and Labelling of the investigational medicinal product was inadequately
presented in 14 protocols.
Conclusion: Most of the non-commercial study protocols submitted to
an Ethics committee were not fully covering all GCP requirements. Prob-
lems were observed in Quality Control/Assurance, Packaging and Label-
ling and Statistics. Additional support and GCP training is therefore
important for non-commercial Sponsors and Investigators.

P233
INHIBITORY EFFECT OF PHENELZINE ON HUMAN
PRIMARYAMINE OXIDASE AND ITS USE AS REFERENCE
FOR SCREENING OF NOVEL SSAO/VAP-1 INHIBITORS

Carpéné C.1, Gomez-Ruiz A.1, Balogh B.2, Mercader J.1, Loza M. I.3,
Brea J.3, Dunkel P.2, Matyus P.2

1INSERM U1048, I2MC, équipe 3, University P. Sabatier, Toulouse,
France; 2Department of Organic Chemistry, Semmelweis University,
Budapest, Hungary; 3Department of Pharmacology, Fac. Pharmacy,
Santiago de Compostela, Spain

Human adipocytes express almost the highest levels of semicarbazide-
sensitive amine oxidase (SSAO), a cell-surface enzyme also found in
vessels. SSAO, which is currently renamed primary amine oxidase, is
identical to Vascular Adhesion Protein-1 (VAP-1), an adhesion mole-
cule mainly found in endothelial cells of inflammed regions. Recently,
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novel SSAO/VAP-1 inhibitors were tested and patented for their anti-
inflammatory properties (Dunkel et al. Curr Med Chem. 2008 15
1827-39), while the prototypical inhibitor, semicarbazide was reported
to limit fat accumulation in rodents (Mercader et al. J Obes 2011 in
press). Phenelzine, a MAO-inhibitor used for the treatment of depres-
sion, has been reported to inhibit SSAO also, but such interaction was
not evidenced in man. Our aim was to assess whether phenelzine and
other novel chemical entities (NCEs) can inhibit SSAO in human fat
cells more efficiently than semicarbazide. Pieces of human abdominal
subcutaneous adipose tissue (AT) were obtained from premenopausal
women undergoing plastic surgery (mean BMI: 31.7 kg/m2, n = 15).
Three independent approaches demonstrated that phenelzine exhibits a
high affinity for the human SSAO/VAP-1. First, phenelzine was the
most performing agent among 1120 compounds of the Prestwick
library tested in a high-troughput sreening, owing to a miniaturized
method that detected, by Amplex-Red fluorescence, the hydrogen per-
oxide generated by human AT preparations during amine oxidation.
Second, computational docking studies using the X-ray structure of
human SSAO showed that phenelzine was docking to the active site
of the human SSAO model. The docking orientation exhibited an
ammonium group close to the catalytic oxygen atom of the topaqui-
none residue and to Asp 386, that was, with several other points,
comparable to the previously described docking of known substrates:
methylamine and benzylamine (Bonaiuto et al. Biochimie, 2010; 92
858–68). Third, Human SSAO activity of human AT homogenates
was inhibited both by semicarbazide and phenelzine, while pargyline
was without any effect. Phenelzine totally inhibited 1 mM benzyl-
amine oxidation at 100 nM while 1 mM of of semicarbazide was nec-
essary for complete blockade. Under the same conditions, the NCE
SZV2142 exhibited interesting affinity and inhibitory capacity towards
the human SSAO/VAP-1. Our results indicate that novel generation of
SSAO/VAP-1 inhibitors may be succesfully tested in human AT. Since
several of the recent effects of such inhibitors rely with inflammation
or fat accumulation, their related NCEs could more be useful than
semicarbazide for the treatment of obesity.

P328
INTRALIPID RESCUE IN POTENTIALLY LETHAL
TRICYCLIC OVERDOSE

Nair A., Protopapas M.

Intensive Care Unit, Darent Valley Hospital, Dartford, UK

Introduction: Tricyclic antidepressants are used for mood disorders
(depression), chronic pain and nocturnal enuresis. They have a narrow
therapeutic index and well documented serious cardiovascular and neuro-
logical toxicity in overdose. Though being increasingly replaced by
SSRIs, the clinical scenario of tricyclic overdose is not uncommon in
emergency departments/ critical care units. Intralipid�20% is increasingly
used in severe local anaesthetic toxicity1,2 and has been used in severe
calcium channel blocker overdose.3 We describe the use of Intrali-
pid�20% at a late stage of severe tricyclic overdose.
Methods: A 34 year old female was brought by paramedics with a his-
tory of potentially lethal tricyclic overdose. She had a witnessed seizure
episode and subsequent cardiac arrest (pulseless VT) and was success-
fully resuscitated as per ALS guidelines. She was intubated, ventilated
and commenced on an adrenaline infusion for haemodynamic stability in
the resuscitation department. She was also given sodium bicarbonate
(8.4%) and was commenced on 1.26% bicarbonate infusion for cardiac
indications (QRS widening). She was then transferred to ITU and was
stabilised with appropriate ionotropes as guided by cardiac and invasive
monitoring in ITU. She later had recurrent ventricular ectopics ten hours
after ITU admission which degenerated to runs of ventricular tachycardia
on three occasions. This was treated with intravenous lignocaine with
only a partial response. A decision was then taken to commence Intrali-
pid�20% infusion as a bolus dose of 1.5 ml/kg followed by continuous
infusion at the rate of 0.25 ml/kg/min for 45 min. There was marked
reduction in cardiovascular instability after commencement of Intrali-

pid�20% infusions and no further arrhythmias were observed. Other sup-
portive measures were continued as necessary (fluid resuscitation,
ionotropes and ventilatory support).
Results: The patient made a complete cardiac and neurological recovery
and was extubated after 36 h and was ready for discharge from Intensive
care after a further 24 h to a specialist psychiatric unit.
Conclusions: Intralipid�20% is a novel drug and has been used in
the management of cardiac arrest due to local anaesthetic toxicity and
is being increasingly used in the face of cardiovascular instability sec-
ondary to local anaesthetic toxicity. The proposed mechanisms of
action include its action as a lipid sink4 and its influence on mito-
chondrial fatty acid metabolism. Due to these properties it has been
reportedly used as a therapeutic agent in severe calcium channel
blocker and SSRI5 overdose. We through this report propose the
potential benefits of Intralipid�20% even in late stages of severe tricy-
clic toxicity along with concerted supportive treatment. The very nat-
ure and rarity of such cases excludes the possibility of a randomised
control trial comparing the use of Intralipid�20% with a placebo or
conventional supportive treatment. Case reports and experience of vari-
ous critical care units in the use of Intralipid�20% can contribute to a
reasonable evidence body to justify the use of Intralipid�20% in
severe tricyclic overdose.
References:
1. AAGBI safety guideline. Management of severe local anaesthetic tox-

icity. 2010.
2. Leskiw U, Weinberg GL. Lipid resuscitation for local anesthetic toxic-

ity: Is it really life saving? Curr Opin Anaesthesiol 2009; 22 (5) 667–
71.

3. Montiel V, Gougnard T, Hantson P. Diltiazem poisoning treated with
hyperinsulinemic euglycaemia therapy and intravenous lipid emulsion.
Eur J Emerg Med Novemeber 2010; doi 10.1097/MEJ.0-
b013e32834130ab.

4. Weinberg G, Vadeboncouer T, Ramaraju GA, Garcia-Amaro MF,
Cwik MJ. Pretreatment on resuscitation with a lipid emulsion shifts
the dose response to bupivicaine induced asystole in rats Anesthesiol-
ogy 1998; 88: 1071–5.

5. Finn SD, Uncles DR, Willers J, Sable N. Early treatment of a quetia-
pine and sertraline overdose with intralipid. Anaesthesia 2009; 64
(2):191–4.
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LOPERAMIDE-INDUCED CONSTIPATION IN HEALTHY
SUBJECTS – A MODELTO EVALUATE THE LAXATIVE
EFFECT OF METHYLNALTREXONE

Nassif A.1, Oswald S.1, Kühn J.2, Modess C.1, Salje K.1, Peters J.1,
Wegner D.1, Siegmund W.1

1Department of Clinical Pharmacology, Ernst-Moritz-Arndt-University,
Greifswald, Germany; 2Center of Radiology, Ernst-Moritz-Arndt-Univer-
sity, Greifswald, Germany

Introduction: Constipation occurring in most of the patients receiving
long-term opioid treatment may be successfully treated with antagonist
of intestinal opioid receptors without reversing the desired analgesic
effect. For clinical evaluation of their laxative efficacy, we developed a
loperamide (LOP)-induced constipation model in healthy subjects and
tested the effect of the approved methylnaltrexone (MNTX) after subcu-
taneous administration.
Materials and methods: The laxative effect of MNTX (12 mg s.c.)
was evaluated in a randomized, placebo-controlled, double-blind, cross-
over study in 15 healthy subjects (20–34 years, 20.3–27 kg/m2). Consti-
pation was induced by oral administration of LOP (4 mg, b.i.d., 2 day).
Oro-cecal transit time (OCT) was derived from the time of first appear-
ance of sulfapyridine in plasma (cut off 100 ng/ml) after administration
of 500 mg sulfasalazine. Whole -gut transit time (WGT) was measured
by a radio-opaque marker technique. Colon-transit time (CTT) was
derived as WGT – OCT.
Results: The effects of LOP and MNTX on intestinal transit times are
given in the Table (mean ± SD):
The study medication was well tolerated.
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Table 1.

OCT (h) CTT (h) WGT (h)

placebo 3.9 ± 0.7 35.7 ± 9.0 39.5 ± 8.56
LOP 6.6 ± 3.31 70.7 ± 19.41 77.3 ± 19.61
LOP + MNTX 6.0 ± 3.21 65.6 ± 17.71 71.5 ± 17.21
1p < 0.05, compared to placebo.

Conclusion: Subcutaneous injection of 12 mg MNTX lacks significant
effects on the delay of OCT, CTT and WGT as induced by LOP.

P339
THE USE OFACCESS TO PROTOCOLS AND RESULTS OF
CLINICALTRIALS

Stanulović M1 and Stanulović Vid2

1Academy of Medical Sciences of Serbian Medical Association, milan.-
stanulovic@gmail.com 2Semmelweis University, School of PhD Studies,
and Accelsiors CRO and Consultancy, Budapest, Hungary

Information that is readily available in the medical literature on new che-
mical entities (NCE) is incomplete and potentially biased. Recent cohort
studies have focused on misreporting of trials within publications by
comparing journal articles either with documents of the regulatory agen-
cies or with trial protocols. A comparison of information from FDA

reviews with journal articles showed that 50% of efficacy and 65% of
harm outcomes per trial were incompletely reported on 33 new drug
applications (NDAs) for new molecular entities approved by FDA in
2001–2002, i.e. the time when the results of clinical trials began to be
available at the FDA site www.ClinicalTrials.gov. Thus, trial outcomes
submitted to regulatory agencies became publicly available. Discrepan-
cies between the trial information of FDA review report and information
found in published trials consist of more favorable presentations of NDA
drugs in the publications (47% unfavorable outcomes omitted). Publica-
tion bias: many trials have not been published at all 5 years after US
FDA approval, what limits the number and scope of studies available for
review by clinicians, but also affect the results of systematic reviews and
meta-analyses. Misreporting of trials was difficult to detect without
access to currently available registries and result databases. Randomized
trials of modern medicine could be judged only with full transparency.
Any publication that flows from the trial has to be reported without bias,
misconduct, data suppression, selective reporting and misrepresentation.
It is worth noting that WHO established the International Clinical Trials
Registry Platform (ICTRP), with standardized entry items. In sum, there
is nowadays a full disclosure worldwide of trial outcomes, with increased
access to full protocols and regulatory agency submissions . However,
the FDA site www.ClinicalTrials.gov does not guarantee that trial
results will appear in a timely manner in the scientific literature. There-
fore, the role of clinical pharmacologists became even more important. It
became mandatory for clinical pharmacologists to use public availability
of clinical trial results to ensure that the proper information reaches both
the patients and the clinicians.
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THERAPEUTIC SUBSTITUTION – SWITCHING BETWEEN
DRUGS IN THE SAME THERAPEUTIC CLASS

Matanovic S. M.

University Hospital Osijek, Osijek, Croatia

Introduction: Drugs in the same therapeutic class are considered equiv-
alent in terms of efficacy. Switching to another drug in the same thera-
peutic class in Croatia is driven by decision of the prescribing physician.
The reasons could be patient issues (pharmacokinetics, adverse drug
reactions) or lower drug price. Unnecessary therapeutic substitution can
lead to reduced compliance and medication errors.
Patients and Methods: In a prospective study, we included 454 acutel-
ly ill elderly patients admitted to the Department of Internal Medicine,
University hospital Osijek. Prescribing of beta blockers (BB), ACE
inhibitors (ACEIs), calcium channel blockers (CCBs), HMG-CoA inhibi-
tors (statins) and proton pump inhibitors (PPIs) was analyzed both at
admission and at discharge.
Results: 40.3%, 45.8%, 24.0%, 24.0% and 15.0% of all admitted
patients was using BBs, ACEIs, CCBs, statins and PPIs, respectively.
Among BBs users, 8.7% (16/183) was substituted, with 21.4% nebivolol
users switched to another BB. Of all ACEIs users, 19.8% (46/232) was
substituted, with the highest incidence in enalapril users (30.8%). Among
CCBs users, 8.3% (9/109) was substituted, with the highest incidence in
lacidipine users (15.2%). Of all statins users, 22.9% (25/109) was substi-
tuted, most often patients taking simvastatin (29.4%). Among PPIs users,
16.2% (11/68) was substituted, with 23.6% esomeprazol users switched
to another PPI.
Conclusion: Therapeutic substitution had high incidence in all drug
classes analyzed. The incidence of substitution was highest in patients
taking ACE inhibitors (ACEIs) and HMG-CoA inhibitors (statins):
around 20% of patients in each group was switched to another drug in
the same class. It can be assumed that switching was more frequent
where there were more prescribing physicians. The expectation of the
prescribing physician that the new drug would have more favourable risk
to benefit profile for the patient contributed to most cases of therapeutic
substitution.

P185
SCREENING AND RECRUITMENT PROCEDURES OF
HEALTHY VOLUNTEERS IN A PHASE I CLINICAL TRIAL
UNIT: EXPERIENCE OF 38 BIOEQUIVALENCE STUDIES

Duque B., Borobia A. M., Mosquera B., López Durán J. L., Ramı́rez E.,
Lubomirov R., Carcas A. J., Guerra P., Frı́as J.

Clinical Pharmacology Service, La Paz University Hospital, School of
Medicine, Universidad Autónoma de Madrid, IdiPAZ, Spain

Introduction: This study reports and analyzes screening and recruit-
ment procedures of 38 bioequivalence (BE) studies.
Material and Methods: Thirty-eight BE randomized crossover studies
were conducted. The studies were all designed according to the require-
ments of EMA for BE studies and developed in the Phase I Clinical Trial
Unit of the Pharmacology Department (School of Medicine, Universidad
Autónoma de Madrid).
Sample size calculated, number of volunteers and reason for exclusion,
withdrawal and dropped were recorded.
Results: For the included 38 trials, a total of 2405 healthy volunteers
were informed about a BE trial and 2202 (91.6%) decided to sign the
inform consent form. Of them, 233 did not return to initiation visit
(10.6%). In the screening period 623 volunteers (28.3%) were not suit-
able for the study. The main reasons were: withdrawal of informed con-
sent (16.4%), positive in urine abuse drug test (9.6%),

hyperbilirrubinemia (5.6%) and hypertransaminasemia (4.7%). Therefore
a total of 1579 fulfilled inclusion criteria and 1514 were included (65
volunteers were considered as reserves). During the study, 35 volunteers
(2.3%) dropped for personal reason and 17 were excluded (47% due to a
positive result in urine abuse drug test). A total of 1462 volunteers were
suitable for the main analysis.
Conclusion: To select 1579 valid participants in BE trials we needed to
give the trial information to 2405 potential participants and to make the
initiation visit in 2202 volunteers. Only a 4.1% of the healthy volunteers
interviewed and fulfilling selection criteria were finally not included.
Post-randomization losses were also low (3.6%).

P186
THE BIOEQUIVALENCE STUDY OF GLUCOSAMINE 1500 MG
SACHET IN HEALTHY THAI MALE VOLUNTEERS

Lilitkarntakul P., Wittayalertpanya S.

Department of Pharmacology, Faculty of Medicine, Chulalogkorn Uni-
versity

Introduction: Glucosamine is widely used as an adjuvant treatment in
osteoarthritis. Several Thai pharmaceutical companies have produced
generic glucosamine. However, data supporting the efficacy of these gen-
eric products are lacking. This study aimed to investigate the bioequiva-
lence of 1500 mg sachet of the reference (Viartril-S�, Rotta Pharm, Co.
Ltd.) and the test product (Kosamine�, Pharma Nueva Co.Ltd.) in 26
healthy Thai male volunteers.
Methods: This was a single dose, two treatments, two periods, two
sequences crossover study with a 1-week washout period. Thousand and
five hundred milligram sachet of glucosamine sulphate, either reference
or test products, in 250 ml of water was administered in fasting state.
Blood samples were collected at pre-dose and 1, 1.5, 2, 2.5, 3, 3.25, 3.5,
3.75, 4, 4.25, 4.5, 5, 6, 8, 10, 12, 24 & 48 hrs post-dose. Plasma gluco-
samine concentrations were analyzed using HPLC. Pharmacokinetic
parameters were determined using noncompartmental analysis.
Results: Ninety percent CI of AUC0-t and AUC0-inf were 82.62–
113.99% and 84.08–114.27%, respectively. Ninety percent CI of Cmax
was 83.88–126.60%, which was over the limit of 80–125% but was
within the acceptance limit of for high variability products of 75–133%.
T1/2 and Kel of test and reference products were statistically insignifi-
cant (1.04 ± 0.78 vs 1.12 ± 0.79 h and 0.84 ± 0.31 vs 0.79 ± 0.32 1/h,
respectively). Both products had similar Tmax. No serious adverse
events were observed.
Conclusions: This study showed the bioequivalence of the test and ref-
erence products and suggested the high variability of Cmax in this type
of glucosamine formulation in Thai population.

P187
BIOEQUIVALENCE STUDY OFA GENERIC QUETIAPINE
(KETIPINOR�) IN HEALTHY VOLUNTEERS

Mahatthanatrakul W.1, Pradabsang C.1, Sriwiriyajan S.1, Ridtitid W.2,
Wongnawa M.1

1Department of Pharmacology, Faculty of Science, Prince of Songkla
University, Songkhla, Thailand; 2School of Medicine, Walailak Univer-
sity, Nakhonsithammarat, Thailand

Introduction: Quetiapine is an atypical antipsychotic indicated for the
treatment of schizophrenia and related psychoses. It has been increas-
ingly used instead of the classical antipsychotic drugs due to its lower
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extrapyramidal side effects. Use of generic drugs is essential due to eco-
nomic reasons. Interchangeability of drugs is determined by bioequiva-
lence studies. We aim to study the bioequivalence of a generic quetiapine
(Ketipinor�, manufactured by the Orion Corporation, Finland) and the
innovator product (Seroquel� AstraZeneca, UK).
Methods: The study was a randomized, two-way crossover design with
a 2-week washout period in 24 healthy male volunteers. After a single
200-mg oral dosing, serial blood samples were collected at appropriate
interval up to 48 h. Plasma quetiapine concentrations were determined
by validated LC-MS/MS method. Pharmacokinetic parameters were esti-
mated using the WinNonlin� software with non-compartment model
analysis.
Results: The mean ± SD of maximum plasma concentration (Cmax), the
area under the plasma-concentration time curve from 0 to 48 h (AUC0-
48) and the area under the plasma-concentration time curve from 0 to
infinity (AUC0-¥) of Ketipinor� v.s. Seroquel� were 632.27 ± 304.43
v.s. 638.83 ± 214.49 ng/ml; 2.625.21 ± 972.14 v.s. 2.511.82 ± 704.21
ng/h/ml and 2.640.25 ± 979.10 v.s. 2.526.45 ± 704.37 ng/h/ml, respec-
tively. The time to reach Cmax (Tmax) of Ketipinor

� and Seroquel� were
1.34 ± 1.11 and 1.01 ± 0.63 h., respectively. The Tmax of Ketipinor�

was within the acceptance range of ±20% of the median Tmax of Sero-
quel�. The 90% confidence interval of the ratios of the log-transformed
data of Cmax, AUC0-48 and AUC0-¥ were 80.75–102.60%, 91.32–
108.42% and 88.47–106.77%, respectively, which were within the accep-
tance range of 80.00–125.00%. The power of test for Cmax, AUC0-48
and AUC0-¥ were 92.16%, 96.34% and 95.96%, respectively.
Conclusion: Ketipinor�, used in this study, was bioequivalent to Sero-
quel� in terms of both the rate and extent of absorption under fasting
condition.
Keywords: Bioequivalence, Ketipinor�, pharmacokinetics, quetiapine,
Seroquel�.
This study was supported by the Harn Thai Pharma (2508) Co. Ltd.
Bangkok, Thailand and Prince of Songkla University, Thailand

P188
BIOEQUIVALENCE STUDY OF 70 MG ALENDRONATE
SODIUM TABLETS IN HEALTHY THAI VOLUNTEERS

Suddhichupaiboon S., Chatsiricharoenkul S., Kongpatanakul S.

Siriraj Clinical Research Center, Mahidol University, Thailand

Introduction: Alendronate is one of the pharmacologic therapies for
osteoporosis. It is an important representative of the biphosphonates that
are effective for preventing bone loss associated with estrogen deficiency,
glucocorticoid treatment and immobilization. The aim of this study was
to determine the bioequivalence of 70 mg dose of alendronate sodium
tablets between the test product (Tevanate� 70 mg; Teva Pharmaceutical
Industries Limited, Israel) and the reference product (Fosamax�;Merck
Sharp & Dohme De Mexico).
Materials and Methods: The study was carried out with a single dose,
two-treatment, two-period, two-sequence randomized crossover design
under fasting condition with a minimum of 7 days washout period in 68
healthy Thai male and female volunteers. A single dose of alendronate
tablet 70 mg was administered to enrolled volunteers along with 220 ml
of drinking water after an overnight fasting of at least 10 h. Plasma sam-
ples for determination of alendronate were obtained pre-dose and at fre-
quent intervals for up to 7 h post dose. Alendronate plasma
concentrations were quantified by a validated method employing liquid
chromatography with tandem mass spectrometry (LC-MS/MS) method
with the lower limit of quantification (LLOQ) of 4 ng/ml.
Results: The 90% confidence interval of Cmax, AUC0-tlast and AUC0-
¥(obs) in this study was entirely within the equivalence criteria (80.00–
125.00%) which was 85.25%-109.74% for Cmax, 80.80–106.69% and
82.93–107.63% for AUC0-tlast and AUC0-¥(obs), respectively, with the
power more than 80%. In addition, no significant differences of the
Tmax parameter between the two studied formulations were observed
(P > 0.05).
Conclusion: Therefore, it was concluded that the two tablet formula-
tions of alendronate sodium 70 mg are bioequivalent in terms of rate and
extent of absorption.
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CHRONIC INFLAMMATORY DISEASES:
RHEUMATOID ARTHRITIS

P189
B1 RECEPTOR AS A TARGET FOR DEVELOPMENT OF
NOVEL ANTI-INFLAMMATORYAGENTS: EFFECT OF DBK
AND ITS ANALOGUES ON MICE STOMACH FUND

Rodrigues E. S., Martin R. P., Filippelli R. S., Nakaie C. R.,
Pesquero J. B., Shimuta S. I.

Biophysics Departament, UNIFESP, SP, Brazil

Introduction: Kinin B1 receptor (B1R), a seven transmembrane
domain, G protein-coupled receptor is involved in inflammation and
nociception in response to its agonist des-Arg9-bradykinin (DBK – Arg-
Pro-Pro-Gly-Phe-Ser-Pro-Phe). Recent studies on the structure-activity of
the B1R revealed that important residues for its binding to DBK are
homologous to those in the interaction between angiotensin II (AngII)
and its type I receptor (AT1R). As DBK and AngII have the same two
residues at the C-terminal region (Pro7-Phe8) we hypothesized that the
two peptides present a common crucial points of interaction with their
receptors. Thus our study was to identify the role of important residues
for the binding of DBK to B1R based on some residues playing critical
roles in the interaction AngII-AT1R.
Methods: DBK analogues were synthesized replacing each amino acid
of the molecule for alanine. The role of Arg1 substituted by Lys
(Lys1DBK) and of Gly4 by Leu (Leu4-DBK) were also assessed. Bio-
logical activity was tested determining the concentration-contraction
curves for DBK analogues using slices of mice stomach fundus that con-
stitutively expresses B1R.
Results: It was found that the potency and the intrinsic activity induced
by Ala1-DBK- and Leu4-DBK- induced effects were abolished but the
effect of Lys1-DBK was higher than DBK. The activity of Ala6-DBK e
Ala7-DBK was inaltered whereas a reduction was observed for Ala2-
DBK, Ala3-DBK and Ala8-DBK. The potency but not the maximal
effect was reduced for Ala4-DBK and Ala5-DBK.
Conclusions: These results indicated that the positions 2, 4 and 8 play
important roles as observed for AngII. It is concluded that the activity of
B1R depends on epitope similar to that proposed for the AT1R. Our find-
ings provide perspective in the development of new antagonists as effec-
tive anti-inflammatory agents acting through the B1R. Supported by
FAPESP and CNPq.

P190
NEW POLY-HETEROCYCLIC COMPOUNDS WITH
ANTI-INFLAMMATORY POTENTIAL EVALUATED IN AN
ARTHRITIS MODEL INDUCED WITH FREUND ADJUVANT

Mogosan C.1, Vostinaru O.1, Parvu A. E.2, Zaharia V.3, Ignat A.3

1Department of Pharmacology, Physiology and Physiopathology, Faculty
of Pharmacy, University of Medicine and Pharmacy’Iuliu Hatieganu,
Cluj-Napoca, Romania

Introduction: The anti-inflammatory activity of five new poly-hetero-
cyclic compounds with a thiazolic ring (S1-S5) was determined in a
chronic immune inflammation model.
Methods: The experimental model of arthritis induced with Freund
adjuvant in the rat, was used. The tested compounds (S1–S5) have been
administered intraperitoneally, 40 mg/kg for 7 days, from the 18th day
after the induction of the arthritis. The volume of the inflammatory
oedema was determined plethysmometrically in the paw treated with Fre-
und adjuvant and also in the opposite one, and at the end of the experi-
ment, blood samples were taken in order to determine oxidative stress
parameters.
Results: The primary inflammatory response was significantly reduced
in the rats treated with S3 and S4 compounds. The secondary inflamma-
tory response was reduced in the rats treated with S1, S2 and also S5

compounds. Moreover, S1, S2 and S5 compounds have demonstrated
antioxidant properties, but the S3 and S4 compounds increased the oxi-
dative stress.
Conclusions: The studied compounds demonstrated anti-inflammatory
effects in an arthritis model induced with Freund adjuvant, presenting
themselves as potential therapeutic agents.
Acknowledgement: This work was supported by CNCSIS-UEFISCSU,
project number PN II-IDEI code 1269/2008.

P191
SYNTHESIS AND STUDY THE ANALGESIC AND
ANTI-INFLAMMATORY EFFECT OF RIGID 6 METHOXY
BENZOPYRAN 3, 4 DIHYDROXY CHALCON (DHC) IN MICE

Heidari M. R., Foroumadi A., Heidari M., Asadipour A., Ghorbani H.

Pharmaceutics, Neuroscience and Physiology Research Centers, Faculty
of Pharmacy, Kerman University of Medical Sciences, Kerman, Iran

Background and Aims: Although, anti-inflammatory and antinocicep-
tive drugs have some useful applications, but they have some adverse
effects. Therefore researchers are trying to find new anti-inflammatory
compounds with more ideal applications and less adverse effects. In this
research anti-inflammatory and antinociceptive effects of rigid derivative
of 6-methoxy benzopyran 3,4- Dihydroxy chalcone (DHC) was evalu-
ated.
Methods: At first different doses of DHC 25, 50 and 75 mg/kg were
injected to mice and the analgesic and anti-inflammation effects of it was
evaluated by by Formalin, Hot plate and Carageenan tests.
Results: The result showed that dose of 50 mg/kg of DHC induced
more significant anti- inflammation and antinociception in formalin test.
In addition the effect of DHC was higher in the chronic phase, therefore
it seems that DHC has better anti- inflammatory effect rather than analge-
sic effect. Doses of 50 and 75 induced some lethargy in the mice. DHC
induced analgesia and anti-inflammation in hotplate and carageenan test
too.
Conclusion: The result showed that DHC has a significant anti-inflam-
matory and antinocicpeptive effect and more effective compounds can be
synthesized by modification of structure of this derivative. This investi-
gation was supported financially by research center of kerman university
f medical sciences.
Keywords: 3,4-dihydroxychalcon (DHC), Anti inflammation, Anti
nociception, Mice.

P192
EFFICACYAND SAFETY OF EPERISONE HYDROCHLORIDE
IN TREATMENT OF MUSCULOSKELETAL SPASM
ASSOCAITED WITH CERVICAL SPONDYLOSIS: AN OP

Mehta S., Chandanwale A.,Gulhane M., Vidya M., Gupta R., Johri
R.,Aneja P., Sinha M., Langade D., De S.

1Eisai Pharmaceuticals India Private limited, Mumbai, MS, India;
2Department of Orthopedics, Grant Medical College & Sir J

Introduction: Eperisone, a b-aminopropriophenone derivative, is acen-
trally acting skeletal muscle relaxant useful in relieving myotonic symp-
toms like stiffshoulder, cervical pain, muscle and low back pain. The
present study was conducted with an aim to investigate efficacy & tolera-
bility of Eperisone in treatment of patients with acute musculoskeletal
spasm associated with cervical spondylosis.
Methods: This was a prospective, open-labeled, non-comparative, mul-
ticentric, observational study. Patient suffering from acute musculoskele-
tal spasm associated with cervical spondylosis, attending out-patient &
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inpatient settings of neurology, neurosurgery, internal medicine, trauma-
tology and orthopedics were treated with eperisone 50 mg thrice daily
for 4 weeks. Patients were evaluated for efficacy parameters like strain
of cervical back muscle, cervical pain, tenderness, vertigo & tinnitus,
numbness and sensory disturbances in upper limbs. Also evaluated were
need for rescue medication and response to therapy for efficacy & tolera-
bility.
Results: Total 304 patients were enrolled and 286 patients were avail-
able for intent-to-treat analysis. There was significant improvement in all
efficacy parameters like strain of cervical back muscle, cervical pain, ten-
derness, vertigo & tinnitus, numbness & sensory disturbances at end of
study visit (P < 0.01) compared to baseline. Rescue medication was used
by 37.76% of study population and the most commonly used were dic-
lofenac sodium and aceclofenac. Total 92.74% of clinicians reported
therapy as good to excellent. Eperisone was well tolerated with all
adverse events being mild to moderate in intensity. Most commonly
reported adverse events were nausea, vomiting, headache, dizziness and
tinnitus.
Conclusion: The study demonstrates eperisone hydrochloride to be an
effective & well tolerated muscle relaxant for patients with acute muscu-
loskeletal spasm associated with cervical spondylosis.

P193
EVALUATION OF SAFETY & EFFICACY OF EPERISONE-HCL
IN TREATMENT OFACUTE MUSCULOSKELETAL SPASM,
ASSOCIATED WITH PERIARTHRITIS HUMEROSCAPULARIS

Mehta S., Chandanwale A., Gupta A., Chatarjee A., Gulhane M.,
Sharma V., Prakash S., Langade D., De S.

1Eisai Pharmaceuticals India Private limited, Mumbai, MS, India;
2Department of Orthopedics, Grant Medical College & Sir J

Introduction: Eperisone is a skeletal muscle relaxant acting on spinal
cord with additional vasodilation property. It is useful in relieving myo-
tonic symptoms like stiffshoulder, cervical pain, muscle contraction head-
ache, and low back pain. The present study was conducted to evaluate
the safety and efficacy of eperisone hydrochloride in the treatment of
acute musculoskeletal spasm associated with periarthritis humeroscapu-
laris.
Materials & Methods: In this open, prospective, non-comparative,
post-marketing surveillance study, 108 patients with stiff shoulder re-
ceivedoral eperisone hydrochloride 150 mg/d for 4 weeks. Assessments
were made for shoulder pain, functionality (activities of daily living),
range of motion in sitting position (active flexion, extension, abduction,
adduction & external rotation) and shoulder joint stability. Diclofenac &
aceclofenac were the most common rescue medications used, if required.
Safety was assessed by the adverse events reported. Global assessments
were made at the end for the clinical response (CGART) by clinician and
tolerability to eperisone (PGATT) by patient. Analysis of parameters was
done by one way ANOVA (repeat measures) and Friedman test (non-
parametric).
Results: Ninety patients completed the study of which 41 (45.6%)
needed rescue for pain. Significant (P < 0.0001) improvements from
baseline were seen in shoulder pain (87.9%), functionality (52.9%),
range of motion for all movements and shoulder joint stability (17.5%).
Global response, by clinicians was reported good to excellent in 84.2%
patients & in 4 (5.3%) patients the response was poor. Adverse events
were mild to moderate in intensity and were reported in 7.78% of study
population, with most common being dry mouth, vomiting, dizziness
and tinnitus.
Conclusion: Eperisone is effective and well tolerated in patients with
musculoskeletal spasm associated with periarthritis humeroscapularis.

P194
SPINAL AND SUPRASPINAL ANTINOCICEPTIVE AND
ANALGESIC EFFECTS OF MILNACIPRAN IN
FIBROMYALGIA

Matthey A., Cedraschi C., Piguet V., Besson M., Chabert J., Rapiti E.,
Courvoisier D., Mainguy Y., Dayer P., Desmeules J.

Division of Clinical Pharmacology and Toxicology & Multidisciplinary
Pain Center Geneva University Hospitals, Geneva, Switzerland

Introduction: Fibromyalgia is linked to dysfunctions of nociception.
Milnacipran, a SNRI, was shown to be effective in reducing pain in fi-
bromyalgia and to increase activity in brain areas associated with
descending inhibitory pain pathways.
Methods: Randomized, placebo-controlled double-blind study evaluat-
ing antinociceptive effects of milnacipran following 7-week exposure
(100, 150, 200 mg/day) in female fibromyalgia patients. Evaluation
included Nociceptive Flexion Reflex (NFR) as primary endpoint, Quanti-
tative Sensory Testing (QST), Cold Pressor Test (CPT), and self-reported
questionnaires such as Weekly-Recall Pain VAS (VAS), fibromyalgia
impact (FIQ), health-related quality of life (SF-36 and PGWB), depres-
sion (BDI), anxiety (STAI), patient’s global impression of change
(PGIC). Covariance analysis was used on primary and secondary criteria.
Results: Seventy-seven (39 Placebo, 38 Milnacipran all doses), out of
80 randomized patients, were available for analysis. On the NFR, there
were no differences between the two groups. However, consistent with
previous studies, the Milnacipran treated group reported a 16.5 mm
reduction in pain score (VAS) vs. 4.1 mm in the placebo group
(P < 0.05. The adjusted change difference in pain reduction (VAS)
between placebo and the tertile with the highest plasma levels of Milna-
cipran was 34.2 mm (P < 0.05). BDI and STAI scores remained
unchanged in Milnacipran. Self-reported questionnaires consistently
reflected positive effects of Milnacipran on quality of life (SF-36) and
psychological well-being (PGWB). Odds Ratio (OR) 5.1 for PGIC
responders (i.e. very much improved, much improved) was greatly in
favour of Milnacipran (P < 0.05).
Conclusion: Milnacipran has a predominantly supraspinal analgesic
effect as evidenced by the absence of nociceptive spinal reflex changes.
Higher plasma concentration was associated with higher pain reduction.
Reported analgesia was independent of patients’ emotional status.

P195
IBUPROFEN AND COMPOUND ACTION POTENTIAL

Scekic J., Drecun M.

Department of Physiology, Faculty of Medicine, Podgorica, Montenegro

Introduction: Study is designed to examine effect of ibuprofen cream
in solution form, on frog sciatic nerve compound action potential (CAP)
parameters.
Materials: CAP parameters were measured using extracellular recording
technique, stimulator and digital storage oscilloscope. Frog sciatic nerves
were devided into three groups, eight nerves in each group. Nerves were
incubated in Ringer solution for 2 h and control measure were done.
Than, nerves were incubated for 20 min in following solutions: control
group: Ringer solution, group I: 0.075% and group II: 0.25% ibuprofen
solution. CAP parameters were measured again. Data were analysed
using the statistical computer programe GrapPad Prism 5.0.
Results: After 20 min incubation in 0.25% and 0.075% ibuprofen solu-
tion amplitude of CAP decreased for 60.13 ± 5.12% and 44.16 ± 4.80%,
onset latency period of the CAP increased for 24.05 ± 3.35% and
13.27 ± 1.31% and peak latency time of the CAP for 37.24 ± 2.04%
and 21.74 ± 1.34%, compared to control group, respectively. Data were
statistically significant in relation to control group for P < 0.01. All
nerves recovered their function after 2 h incubation period in Ringer
solution.
Conclusion: Study results showed that ibuprofen solution statistically
significant decreases the CAP amplitude and increases nerve conduction
time, which confirms its effect on each nerve fiber. Ibuprofen may have
an antinociceptive effect because it significantly prolonges the peak
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latency period, which reflects the slow fibers conduction, in relation to
onset latency period, which reflects the fast fibers conduction. More pre-
cise investigations with pure substances are needed.

P196
COMPARISON OF DIFFERENT NSAIDS’ EFFECTS ON THE
NERVE COMPOUND ACTION POTENTIAL

Scekic J., Drecun M.

Faculty of Medicine

Introduction: It is well known that NSAIDs have analgetic effect.
Study is designed to compare the effects of ibuprofen cream in solution
form and diclofenac cream in solution form on frog sciatic nerve com-
pound action potential (CAP) parameters.
Materials: CAP parameters were measured using extracellular recording
technique, digital storage oscilloscope. Twenty-four (24) frog sciatic
nerves were kept in Ringer solution for 2 h and control measurements
were taken. Than, nerves were devided into three groups (eight in each
group) and bath for 20 min in following solutions: control group: Ringer
solution, group I: 0.075% ibuprofen solution and group II: 0.075% dic-
lofenac solution. CAP parameters were measured again. Data were col-
lected and analysed using the statistical computer programe GrapPad
Prism 5.0.
Results: After 20 min incubation, the CAP parameters were compared:
amplitude of the CAP decreased for 44.16 ± 4.80% in ibuprofen solution
and for 66.62 ± 4.08% in diclofenac solution (p?0.05), onset latency per-
iod of the CAP increased for 13.27 ± 1.31% in ibuprofen and
13.11 ± 1.79% in diclofenac (P ‡ 0.05) while peak latency period of the
CAP increased for 21.74 ± 1.34% in ibuprofen and 21.02 ± 2.81%
(P ‡ 0.05) in diclofenac. Data were statistically significant in relation to
control group (P < 0.01).
Conclusion: Study results revealed that NSAIDs statistically signifi-
cantly decreased amplitude of CAP and increased the nerve conduction
time. Results suggested possible antinociceptive effect of NSAIDs due to
increased nerve conduction time which is an interesting topic for further
and more precise research.

P197
EFFICACY & SAFETY OF EPERISONE HYDROCHLORIDE IN
TREATMENT OFACUTE MUSCULOSKELETAL SPASM ASSO-
CIATED WITH LOW BACK PAIN: AN OPEN-

Mehta S. C., Chandanwale A., Das K., Sharma V., Prakash S., Langade
D., De S.

1Eisai Pharmaceuticals India Private limited, Mumbai, MS, India;
2Department of Orthopedics, Grant Medical College & Sir J

Introduction: Eperisone is a skeletal muscle relaxant acting on spinal
cord with additional vasodilation property. It is useful in relieving myo-
tonic symptoms like stiffshoulder, cervical pain, muscle contraction head-
ache, and low back pain. The aim of present study was to investigate

efficacy & tolerability of Eperisone hydrochloride, a ß-aminopropriophe-
none derivative, in treatment of patients with acute musculoskeletal
spasm associated with low back pain.
Methods: This was a prospective, open-labeled, non-comparative, mul-
ticentric trial. Patient attending out-patient settings of neurology, neuro-
surgery, internal medicine, traumatology and orthopedics were treated
with eperisone 50 mg thrice daily for 4 weeks. Patients were evaluated
for objective & subjective parameters, need for rescue medication and
response to therapy for efficacy & tolerability.
Results: Of total 357 patients enrolled, 339 were available for intent-to-
treat analysis. There was significant improvement in all objective param-
eters of finger-to-floor distance, Lasegue’s sign positive, hypermyotonia,
tenderness, leg tendon reflexes and subjective parameters of lumbar
cinelgesia, pain in lower limbs, sensory symptoms like tingling, numb-
ness and paresthesia at end of study visit (P < 0.01 vs baseline). Total
94.37% of patients responded therapy as good to excellent. The therapy
with eperisone was well tolerated with all adverse events being mild to
moderate in intensity. Most commonly reported adverse events in both
groups were nausea, abdominal pain, headache & dizziness. At end-visit
evaluation 35.71% in eperisone group required rescue medication as
against 73.45% in placebo group (P < 0.01 vs placebo), demonstrating
analgesic efficacy of eperisone.
Conclusion: The study demonstrates eperisone hydrochloride to be
effective & well tolerated in treatment of patients with acute musculo-
skeletal spasm associated with low back pain.
Introduction: Eperisone is a skeletal muscle relaxant acting on spinal
cord with additional vasodilation property. It is useful in relieving myo-
tonic symptoms like stiffshoulder, cervical pain, muscle contraction head-
ache, and low back pain. The aim of present study was to investigate
efficacy & tolerability of Eperisone hydrochloride, a b-aminopropriophe-
none derivative, in treatment of patients with acute musculoskeletal
spasm associated with low back pain.
Methods: This was a prospective, open-labeled, non-comparative, mul-
ticentric trial. Patient attending out-patient settings of neurology, neuro-
surgery, internal medicine, traumatology and orthopedics were treated
with eperisone 50 mg thrice daily for 4 weeks. Patients were evaluated
for objective & subjective parameters, need for rescue medication and
response to therapy for efficacy & tolerability.
Results: Of total 357 patients enrolled, 339 were available for intent-to-
treat analysis. There was significant improvement in all objective param-
eters of finger-to-floor distance, Lasegue’s sign positive, hypermyotonia,
tenderness, leg tendon reflexes and subjective parameters of lumbar
cinelgesia, pain in lower limbs, sensory symptoms like tingling, numb-
ness and paresthesia at end of study visit (P < 0.01 vs baseline). Total
94.37% of patients responded therapy as good to excellent. The therapy
with eperisone was well tolerated with all adverse events being mild to
moderate in intensity. Most commonly reported adverse events in both
groups were nausea, abdominal pain, headache & dizziness. At end-visit
evaluation 35.71% in eperisone group required rescue medication as
against 73.45% in placebo group (P < 0.01 vs placebo), demonstrating
analgesic efficacy of eperisone.
Conclusion: The study demonstrates eperisone hydrochloride to be
effective & well tolerated in treatment of patients with acute musculo-
skeletal spasm associated with low back pain.
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GRADUATE AND POST GRADUATE TEACHING
OF CLINICAL PHARMACOLOGY IN EUROPE

P198
IMPACT OF THE USE OF DOCTOR-PATIENT
COMMUNICATION VIDEO RECORD DURING RATIONAL
PHARMACOTHERAPY TRAINING FOR FOURTH-YEAR
MEDICAL STUDENTS

Gelal A., Gumustekin M., Arici A., Gidener S.

Dokuz Eylul University Medical Faculty, Department of Pharmacology
Izmir, Turkey

Introduction: In academic year 2008/2009, University of Dokuz Eylul
Medical School decided to introduce a new course on rational pharmaco-
therapy (RPT). A 5 day-RPT course was entegrated to the curriculum in
the beginning of the fourth-year.
Methods: The impact of the RPT course on prescribing skills was mea-
sured by pre/post-test design by an objective structured clinical examina-
tion (OSCE). Problem solving (80 points) and communication skills (20
points) were assessed with OSCE. In 2008/9 and 2009/10 academic
years, mean scores of the post-tests were significantly higher than the
pre-tests, and problem solving skills score increased from 14.4 ± 0.6 to
54.9 ± 0.8 (P < 0.0001, n = 267). In academic year 2010/11, to further
improve problem solving skills score of the students we added doctor-
patient communication video record to the RPT course programme. Dur-
ing training the students were asked to evaluate the doctor-patient com-
munication and prescription on two video records using a checklist
followed by group discussions. One of the records demonstrated perfect
and the other one inappropriate communication and prescription meth-
ods.
Results: Total post-test OSCE score was significantly higher for 2010/
2011 academic year students (n = 155) than 2008/2009 and 2009/
2010 year students (n = 267) (P < 0.0001). Problem solving skills score
also improved from 54.9 ± 0.8 to 76.3 ± 1.0 (P < 0.0001).
Conclusions: The present study demonstrated that the fourth-year medi-
cal students markedly benefited from video record and group discussion
in developing rational prescribing skills.

P199
LONGITUDINAL EVALUATION OF THE THERAPEUTIC
COMPETENCE OF MEDICAL STUDENTS DURING
CONTEXT-LEARNING UNDERGRADUATE MEDICAL
TRAINING

Brinkman D. J., Leemans J. J., Amier R. P., Unen van R. J., Tichelaar J.,
Richir M. C., de Vries Th. P. G. M.

VU University Medical Center Amsterdam, The Netherlands

The VU University Medical Center Amsterdam, The Netherlands, has
developed a context-learning course in Clinical Pharmacology and
Therapeutics (CPT) which is offered in years 2–6 of the undergraduate
medical curriculum. Context learning is defined as learning in the setting
of the future profession, i.e. clinical patient consultations.
Throughout undergraduate training, the real-life nature of the setting is
increased:
1 ‘Consultations’ with written case histories in years 2 and 3;
2 Role-play consultations and consultations with simulated patients in
year 4;

3 Consultations with real patients during clinical clerkships and intern-
ships in years 5 and 6.

As part of the end-of-year examination, students carry out a consultation
in the practice setting trained in that year.
In order to evaluate the progress of each student, the level of therapeutic
competence is evaluated annually, using a standard scoring form based
on the WHO 6-step. In addition to students’ therapeutic competence,
their knowledge of therapeutics is tested. Students also rate their own

therapeutic competence and their appreciation of the teaching pro-
gramme.
The CPT course will be presented in more detail at the congress. In addi-
tion a video fragment of a therapeutic consultation will be shown, carried
out by a student during an examination. The results of the first evaluation
from May 2010 to June 2011 will be presented and discussed.

P200
STRUCTURING THE THERAPEUTIC SECTION OF THE MED-
ICAL RECORD AS AN EDUCATIONALTOOL

Unen van R. J., Tichelaar J., Richir M. C., Vries de Th. P. G. M.

VU University Medical Center, Amsterdam, The Netherlands

Introduction: High rates of prescribing errors are an international prob-
lem. A major cause of prescribing errors is a lack of information in the
medical record. Moreover, there appears to be discrepancy between the
therapeutic information that clinicians think should be recorded and what
they actually record. Several studies have shown that a medical record
template improves the completeness of documentation. The goal of this
study was to develop a pre-designed form for the therapeutic section of
the medical record, mainly for educational reasons. To this end, we first
investigated what therapeutic information doctors consider essential to
include in the patient medical record.
Method: A two-round Internet Delphi study among 147 specialty regis-
trars and 85 consultants in internal medicine from six Dutch teaching
hospitals was used to achieve consensus. Fifty-nine items were assessed
on a five-point scale; an item was considered important if ‡80% of the
respondents awarded it a score of 4 or 5.
Results: In total 26 (18%) specialty registrars and 30 (35%) clinical
consultants completed both rounds of the study. Seven items were con-
sidered important to include in the medical record by both clinical con-
sultants and specialty registrars (see table). Specialty registrars also
considered 7 additional items as important.

Table 1. Important items that should be included in the medical record

Indication for therapy
Non-drug therapy
Drug therapy
Start and stop date
Check for interactions and contra-indications
Patient has received information
Monitoring appointments

Conclusion: The medical record should contain a structured therapeutic
section that incorporates the seven items that were considered important
by both clinical consultants and specialty registrars. An example of a
structured medical record including these items will be presented.\

P201
CLINICAL PHARMACOLOGY: AS A PART OF GRADUATE
TEACHING AT THE UNIVERSITY OF MEDICINE AND
PHARMACY MAROSVÁSÁRHELY

Brassai A.1, Bán E.-G.1, Máthé L.2, Suvanjeiev R.3, Bartos E.3

1Department of Pharmacology, University of Medicine and Pharmacy,
Marosvásárhely, Romania; 2Department of Clinical Pharmacy, University
of Medicine and Pharmacy, Marosvásárhely, Romania; 3University of
Medicine and Pharmacy, Marosvásárhely, Romania

The University of Medicine and Pharmacy Marosvásárhely has begun
his activity in 1945. Since then pharmacological teaching is an integrated
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part of medical development. Scientifically recognized professors have
preceded the current staff at the pharmacology department. Regarding
clinical pharmacology the history is not so significant. In Romania clini-
cal pharmacology has became a possible choice for residency only in
2000, but clinical pharmacology courses have been held in Marosvásárh-
ely since 1975. The challenge of teaching clinical pharmacology has
belonged to different departments through time: at first to the pharmacol-
ogy department, after that to the internal medicine department and finally
now again to the pharmacology department. Although it is still an
optionally taken subject, the aim is to introduce the students in the world
of this science. In present there are >10 clinical pharmacologists and spe-
cialty residents in our university center, and the role of these specialists
is not well known. Our purpose is to extend the knowledge and recogni-
tion of clinical pharmacology: therefore we are trying to realize complex
courses and to set up research activities. Also there are no real PhD the-
ses for the time being in this topic – we are hoping to make way shortly
in this area. By presenting our history and objectives we are expecting to
get more ideas to realize a proper teaching environment, but also we
have set up a project for ourselves.

P202
EMTRAIN-EUROPEAN MEDICINES RESEARCH TRAINING
NETWORK

Wolzt M.

EMTRAIN managing entity, Medizinische Universität Wien, Universi-
tätsklinik für Klinische Pharmakologie, Währinger Gürtel, Wien

The Innovative Medicines Initiative (IMI) strategic research agenda
(http://www.imi.europa.eu) identified gaps within education and training
in support of the medicines development process. The objective of EM-
TRAIN is to establish a pan-European platform of excellence for educa-
tion and training covering the whole life-cycle of medicines from basic
research through clinical development to pharmacovigilance. As a pub-
lic-private-partnership the EMTRAIN consortium consists of six pan-
European biomedical research infrastructures from the ESFRI roadmap
and fifteen EFPIA (http://www.efpia.org) companies. Based on extensive
mapping of existing resources and the results of subsequent gap analyses,
the group has developed a strategy for the harmonization and accredita-
tion of Master level and PhD programmes as well as for continuous edu-
cation programmes, and is implementing a comprehensive course
catalogue. In collaboration with a variety of stakeholders, EMTRAIN
will ensure that training programmes are tailored in a coordinated way
for current and future professionals involved in biomedical research and
development. Flexibility and mobility of scientists is required to take
advantage of the varied opportunities at the pan-European level and to
understand European needs in pharmaceutical medicine. This capacity-
building project will build up the infrastructure required and will facili-
tate mobility between academia, industry and regulators.. National imple-
mentation will be facilitated through contacts with university authorities,
ministries of higher education and through national liaison offices. Pan-
European extension of the Network is planned. The harmonization and
modular nature of these programmes will allow trans-disciplinary curric-
ula as well as trans-border mobility, and PhD programmes are being
designed to foster greater industry/academia understanding, mobility and
collaboration. This total package is designed to boost Europe’s competi-
tiveness in medicines research and to re-establish its position as a global
leader in this field. (www.emtrain.eu)

P203
IMI PHARMATRAIN PROJECT – MASTERING MEDICINES
DEVELOPMENT

Kerpel-Fronius S.

Semmelweis University Budapest on behalf of the IMI Pharmatrain
Cooperation, Member of the Executive Board of PharmaTrain

PharmaTrain (Pharmaceutical Medicines Training Programme) is
the new European platform for postgraduate training in Pharmaceutical

Medicine/Drug Development Sciences and fosters the training needs for
all professionals in this field. The main objective of PharmaTrain is to
harmonize newly created as well as existing Base Course and Master
Programmes based on the Bologna credit system (30, 60 and 90 ECTS
programmes). Courses will improve the knowledge by providing the
helicopter view on drug development on the one hand and in-depth
knowledge in all aspects of the integrated drug development process on
the other. The PharmaTrain project has started 2009 with 22 European
universities, 14 learned societies including three regulatory authorities
and 15 EFPIA partners. Partners in PharmaTrain including the Course
providers in a first step have agreed on a PharmaTrain Syllabus followed
now by curriculum, learning outcomes and quality standards as well as
an e-campus for blended learning. After 2 years into the PharmaTrain
project, 15 universities providing both Base Courses and Master Pro-
grammes are now in the process to implement the shared standards and
best practices, one major milestone in the programme. A new postgradu-
ate Masters degree was born in Europe – the Master in Medicines Devel-
opment, MMD, which will become known more and more. Additional
focus lies on the geographic extension of the Master programme in new
European Countries by creating a Cooperative European Drug Develop-
ment Course (CEDDC). The PharmaTrain e-Campus with an e-library
and the CPD platform has been created for both trainees and trainers and
is available on www.pharmatrain.eu.

P204
IMI SAFESCIMET PROGRESS AND CHALLENGES
EUROPEAN MODULAR EDUCATION AND TRAINING
PROGRAMME IN SAFETY SCIENCES FOR MEDICINES

Linden H.

Veddesta Business Center, Stockholm, Sweden

Safety issues are major reasons for discontinuing otherwise promising
drug candidates from pharmaceutical development of new medicines.
The ability to better forecast unacceptable adverse events and thus avoid-
ing problems in later phases and unnecessary development costs requires
informed use of technology, developed in different areas, and their adap-
tation to predicting across species properties relevant for safe use of a
therapeutic principle. Today’s education and training of safety scientists
and specialists need a stronger focus on the development and application
of such new methodologies. In November 2010, the IMI SafeSciMET
(www.safescimet.eu) started delivering the first pan-European education
and training programme course module in safety sciences, on Drug Dis-
covery and Development. In the fist half of 2011, five more modules will
follow on Pharmaceutics and Safety; on Pharmaco/ Toxicokinetics and
Dynamics; on Laboratory Animals, Alternatives and Ethics; on Biochem-
ical and Molecular Toxicology: Biotransformation, Bioactivation and
Adverse Drug Reactions; and on Cellular Toxicology/Predictive Toxicol-
ogy; respectively. In all it is made up of 20 course modules to be run
over the next 2 years (2011–2012), enabling formation of specialists with
the capabilities to perform a holistic and critical evaluation of the safety
of drug candidates and new medicines. It is integrating animal and
human data and relevance. This unique partnership between European
universities and leading pharmaceutical companies ensures that the avail-
able knowledge in academia and in industry be combined with modern
competence-directed learning approaches. Real-life case studies comple-
ment class-room lectures in all major preclinical and clinical safety areas.
The modular structure of the teaching program allow scientists from
industry, academia and regulatory bodies to select and attend course
modules identified as essential for individual continuous professional
development (CPD), or to attend the full programme leading up to an
Advanced MSc degree in Safety Sciences. Each SafeSciMET course
module is built up of 1 week of on-site teaching and 1 week of self-train-
ing and coached distance learning, taking advantage of industry-supplied
case studies and using a variety of teaching modalities, plus a written
examination (for the MSc). The SafeSciMET consortium comprises 18
public partners and 15 industry partners. (www.safescimet.eu).
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P205
EU2P – EUROPEAN PROGRAMME IN PHARMACO-
VIGILANCE AND PHARMACOEPIDEMIOLOGY

Moore N.

Département de pharmacologie, Université Bordeaux Victor Segalen,
Bordeaux cedex

Eu2P aims to improve the understanding of medicines-related risk by
developing a European training and education platform in Pharmacovigi-
lance and Pharmacoepidemiology for academia, industry and regulatory
bodies. This challenge was embraced by seven Universities, the Euro-
pean and French Medicines Agencies and fifteen Pharmaceutical Compa-
nies who have put their strengths together in order to build the Eu2P
consortium. This programme offers courses in Pharmacovigilance and
Pharmacoepidemiology with specialties in benefit assessment, regulatory
aspects, risk quantification, public health and risk communication in
order to deliver certificates recognised by Eu2P academia, industry and
regulatory bodies and new postgraduate diplomas in the framework of
the Bologna process. Initiated in Sept. 2009, Eu2P is building up its edu-
cation programme to offer first course deliveries in Autumn 2011. Eu2P
targets specialists such as pharmacists, physicians, scientists and experi-
enced professionals but also non specialists such as media-members, lay-
persons and patients especially for risk communication training. Eu2P
users build custom training programmes that can lead to certificates, a
full master’s or a PhD according to the options chosen. Emphasis will be
put on hands-on training to maximise post-training employment opportu-
nities. Eu2P courses will be delivered in English using a unique and
innovative modular approach integrating face-to-face lectures, e-teaching
and e-learning formats through the Eu2P e-learning platform. By 2014,
Eu2P training programme should be self-sustaining through excellence.
Its consortium should host and include new European and international
partners (http://www.eu2p.org).

P206
ZAGREB MEDICAL STUDENTS’ ATTITUDES TOWARDS
ONLINE FORMATIVE ASSESSMENT QUIZZES IN A COURSE
ON RATIONAL MEDICAL THERAPEUTICS

Likic R.1, Bielen L.1, Erdeljic V.1, Ausperger K. M1, Aumiler M. R.1,
Juricic D.1, Francetic I.1, Engleberg C.2

1Department of Medicine, University of Zagreb Medical School, Univer-
sity Hospital Rebro, Unit of Clinical Pharmacology, Zagreb, Croatia;
2Department of Internal Medicine, University of Michigan Medical
School, Taubman Medical Library, Ann Arbor, MI, USA

In the academic year 2009/2010, an electronic problem-based therapeu-
tics course developed at the University of Michigan Medical School
(UMMS) was in a collaborative manner translated and adapted for use of
the 250 final year students at the University of Zagreb Medical School
(UZMS). In all, it comprised 90 clinical cases distributed over 20 the-
matic modules and 300 distinctive FLASH video commentaries totaling
around 6 h of video and around 1000 web pages (clinical cases, MCQ
answer feedback, further resources), all distributed to students through
the ctools learning management system (LMS). In order to successfully
finish the course students had to pass 22 weekly online quizzes spread
over 4 weeks (on average five quizzes per week), which were offered in
a timed manner (20 min were allowed per quiz question) using Question-
mark’s Perception software package. Students took them in an open book
format and could access them within the week they were offered when-
ever it was convenient to them. At the beginning of the course all stu-
dents attended a 90 min long tutorial where they were shown how to
access and browse ctools as well as take a quiz through Questionmark’s
platform. Students’ Perception login details were kept distinctively differ-
ent from their ctools user details, hence every student received a separate
username and password for access to the online quiz system. A desig-
nated team of administrators and instructors dealt with students’ access
and quiz problems on an individual basis. While course quality assess-
ment demonstrated high satisfaction of Zagreb students with the provided
teaching format (4.11 ± 0.86; 1 = poor to 5 = excellent) it also revealed

that they considered weekly online quizzes to be rather difficult
(3.83 ± 0.82; 1 = Too Easy to 5 = Too Difficult) but nevertheless found
it very useful to receive immediate feedback regarding their submitted
quiz answers (4.17 ± 0.85; 1 = Strongly Disagree to 5 = Strongly
Agree). From the instructors perspective, with only 3% of the total
amount of students’ quiz attempts being reported back for administrators’
review and support, we believe online formative assessments have great
potential to cost effectively contribute to a significant, individual, and
safe gain in learners’ therapeutics prescribing skills in an environment
that can be designed to be very close to real life medical practice.

P207
TOWARDS BETTER UNDERGRADUATE MEDICAL
EDUCATION: ARE MEDICAL STUDENTS AWARE OF DRUG
SAFETY RISK?

Todorovic Z., Mutavdzin S., Medic B., Prostran M.

Department of Pharmacology, Clinical Pharmacology and Toxicology,
School of Medicine, University of Belgrade, Dr Subotica starij

We aimed to assess the attitudes of undergraduate medical students
regarding drug safety risk. In this cross-section study, two samples of stu-
dents were questioned on adverse drug reactions (ADRs): a self-com-
pleted questionnaire was delivered to 69 out of 511 students of the 3rd
year (13.50%), and 98 out of 508 students of the 6th year (19.29%).
Total response rate was 99.19%. As expected, 6th year students consid-
ered to be better informed on ADRs than the 3rd year students
(P < 0.0001). The 6th year group considered the pharmacists as a signifi-
cantly less reliable source of information on ADRs, and the patients as a
more reliable source than the 3rd year group (P = 0.0043, and 0.0148,
respectively). Both groups similarly assessed the risk from the use of dif-
ferent drug classes, considering anxiolytics/hypnotics as the highest risk
drugs, and aspirin as the lowest risk one (visual analogue scale, VAS 1–
10; medianes of 9 and 4 in 3rd year group, and 8 and 5 in 6th year
group). However, 3rd year students considered the risk of the use of anti-
hypertensives, hormone contraceptives, and anxiolytics/hypnotics signifi-
cantly higher than 6th year students. Finaly, 6th year students were more
confident regarding the self-medication with antibiotics (P = 0.0189), but
assessed that the risk of self-medication was very high (VAS 1–10; medi-
ane of 9). In conclusion, undergraduate pharmacology courses signifi-
cantly influenced the opinion of medical students on the risk of ADRs.
However, significant improvement is still needed in our undergraduate
medical education regarding drug safety awarness.

P208
TEACHING GOOD CLINICAL PRACTICE IN SLOVAKIA:
MULTIDISCIPLINARY, STATE-ACCREDITED POSTGRADU-
ATE EDUCATION PROGRAM

Glasa J.1,2, Holomáň J.1, Glasová H1,2, Slobodová Ľ.1, Lukáč M.1,
Černák M.1

1Institute of Pharmacology, Clinical and Experimental Pharmacology,
Slovak Medical University; 2Institute of Medical Ethics and Bioethics
n. f.; Bratislava, Slovak Republic

Teaching both Good Clinical Practice (GCP) and research ethics in multi-
disciplinary settings has more than 15-years long tradition in Slovakia.
Since the very beginning of the establishment and work of research eth-
ics committees (ECs) (since 1990/1991), their members were invited,
together with other acting parties involved in biomedical research pro-
jects (including drug clinical trials – CTs) to common multidisciplinary
education courses and conferences. Among the participants and/or fac-
ulty of those activities, the following professional categories were regu-
larly enlisted: investigators, researchers, monitors, medical or research
departments’ employees of pharmaceutical companies, representatives of
the Slovak competent authority (State Institute of Drug Control – SIDC)
and of the Slovak Ministry of Health. The aim of these activities was to
educate and train representatives of all important ‘players’ in the field of
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GCP and ethics review together, thus to establish in a ‘natural way’ the
good communication and exchange of information, while simultaneously
building common understanding and commitment in developing and sus-
taining good practices in CTs’ realm, as well as to enable transparency
and good quality in ethics review of biomedical research projects and
CTs’ protocols. Building on the accumulated experience and reflecting
the growing needs in the area, a state-accredited certification program
has been developed and hosted by the Institute of Pharmacology, Clinical
and Experimental Pharmacology of the Slovak Medical University in
Bratislava (the official state accreditation awarded by the Ministry of
Health in 2003) in collaboration with the Institute of Medical Ethics and
Bioethics. The program education and training activities should meet
defined theoretical standards and practical skills requirements. The pro-
gram is completed by the state board examination and successful partici-
pants are awarded the State Certificate in ‘Certified Working Method –
Drug Clinical Investigation’. The certificate, issued by the Slovak
Medical University, is becoming required to be submitted to SIDC by
principal investigators, when SIDC is authorizing the pre-selected trial
sites in Slovakia. It is also expected to become a necessary requirement
for at least the chairs of the state registered (or accredited) research ethics
committees under the pending ministerial regulation.

P209
TEACHING GOOD CLINICAL PRACTICE IN SLOVAKIA:
MULTIDISCIPLINARY, STATE-ACCREDITED POSTGRADU-
ATE EDUCATION PROGRAM

Glasa J.1,2, Holomáň J.1, Glasová H1,2, Slobodová Ľ.1, Lukáč M.1,
Černák M.1

1Intitute of Pharmacology, Clinical and Experimental Pharmacology,
Slovak Medical University; 2Institute of Medical Ethics and Bioethics
n. f.; Bratislava, Slovak Republic

Teaching both Good Clinical Practice (GCP) and research ethics in multi-
disciplinary settings has more than 15-years long tradition in Slovakia.
Since the very beginning of the establishment and work of research eth-
ics committees (ECs) (since 1990/1), their members were invited,
together with other acting parties involved in biomedical research pro-
jects (including drug clinical trials – CTs) to common multidisciplinary
education courses and conferences. Among the participants and/or fac-
ulty of those activities, the following professional categories were regu-
larly enlisted: investigators, researchers, monitors, medical or research
departments’ employees of pharmaceutical companies, representatives of
the Slovak competent authority (State Institute of Drug Control – SIDC)
and of the Slovak Ministry of Health. The aim of these activities was to
educate and train representatives of all important ‘players’ in the field of
GCP and ethics review together, thus to establish in a ‘natural way’ the
good communication and exchange of information, while simultaneously
building common understanding and commitment in developing and sus-
taining good practices in CTs’ realm, as well as to enable transparency
and good quality in ethics review of biomedical research projects and
CTs’ protocols. Building on the accumulated experience and reflecting
the growing needs in the area, a state-accredited certification program
has been developed and hosted by the Institute of Pharmacology, Clinical
and Experimental Pharmacology of the Slovak Medical University in
Bratislava (the official state accreditation awarded by the Ministry of
Health in 2003) in collaboration with the Institute of Medical Ethics and
Bioethics. The program education and training activities should meet

defined theoretical standards and practical skills requirements. The pro-
gram is completed by the state board examination and successful partici-
pants are awarded the State Certificate in ‘Certified Working Method –
Drug Clinical Investigation’. The certificate, issued by the Slovak Medi-
cal University, is becoming required to be submitted to SIDC by princi-
pal investigators, when SIDC is authorizing the pre-selected trial sites in
Slovakia. It is also expected to become a necessary requirement for at
least the chairs of the state registered (or accredited) research ethics com-
mittees under the pending ministerial regulation.

P210
KNOWLEDGE AND ATTITUDES OF PHARMACYAND
MEDICAL STUDENTS TOWARD COMPLEMENTARYAND
ALTERNATIVE MEDICINE

Awad A. I.1, Al-Ajmi S.2, Waheedi M.1

1Department of Pharmacy Practice, Faculty of Pharmacy, Kuwait Univer-
sity, Kuwait; 2Ministry of Health, Kuwait

Introduction: Several previous studies have discussed the importance
of determining the attitudes and perceptions of students and or health
care professionals toward complementary and alternative medicine
(CAM). In view of the recognition that CAM in its various forms is
enjoying a growing popularity among the public in the Gulf region, there
is a lack of information on the attitudes and perceptions of students and/
or health care professionals toward CAM. This study was designed to
determine the use of CAM modalities among pharmacy and medical stu-
dents, their knowledge, perceived effectiveness and harmfulness about
CAM modalities, their general attitude toward CAM, and the perceived
barriers to CAM use and the need for CAM education.
Methods: A descriptive and cross-sectional study was conducted in fac-
ulties of pharmacy and medicine at Kuwait University, Kuwait. The sam-
ple size was determined using Java Applets for Power and Sample Size.
A total of 250 randomly selected pharmacy and medical students (125
from each faculty) were approached to be included in this study. The
response rate was 88.4%.
Results: CAM usage was reported by 55.2% of students, and mostly
associated with females (OR: 4.4; 95% CI: 1.7–11.3). Herbal products
were the most commonly used (37.6%; 95% CI: 31.2–44.3%). Knowl-
edge about 11 CAM modalities was generally poor, even for those which
respondents claimed to know most about. The knowledge about herbal
products was significantly better among pharmacy students (OR: 2.0;
95% CI: 1.1–3.6). Massage, herbal products and prayer/Qur’an reciting
were perceived as being the most effective, while cauterization as the
most harmful. Attitudes toward CAM were positive; with about 80.0%
believing that CAM includes ideas and methods from which conven-
tional medicine could benefit. Lack of trained professionals and lack of
scientific evidence were the most perceived barriers for CAM implemen-
tation. About 90% admitted the importance of knowledge about CAM
for them as future practitioners.
Conclusions: The use of various CAM therapies was reported by the
students, and the general attitude toward CAM was positive. Their
knowledge, perceived effectiveness and harmfulness about CAM modali-
ties were diverse. The students acknowledge the need to be well edu-
cated about CAM to better advise their patients in the future.
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INFECTIOUS DISEASES

P211
A HOSPITAL-WIDE PROGRAM TO OPTIMZE ANTIBIOTIC
USE IN RESPONS TO AN INCREASING RATE OF CE-
FUROXIME RESISTANT KLEBSIELLA PNEUMONIAE

Andersen S. E., Knudsen J. D.

Department of Clinical Pharmacology, Bispebjerg Hospital, Copenhagen
NV, Denmark

Background: Certain bacteria produce Extended Spectrum Beta-Lac-
tamase (ESBL), Klebsiella pneumoniae being one of the most important.
ESBL makes bacteria resistant to commonly used antibiotics.
Methods: The intervention took place from January 2010 at a 600-bed-
ded university hospital, >40% of K. pneumoniae isolates were ESBL
producing. In collaboration with the microbiologist, the Drug and Thera-
peutic Committee developed a programme to restrict use of cephalosp-
rines to surgical prophylaxis and meningitis. The programme comprised
revision of antibiotic guidelines, new isolation precautions, information
for patients and personnel, diagnostic procedures, and training sessions.
Project activities were monitored and corrective actions taken, when nec-
essary.
Results: From 2009 to 2010, mean cefuroxime and ciprofloxacin use
decreased: 191 to 46 (P < 0.0001) and 119 to 99 Defined Daily Doses
per 1000 occupied bed-days (DDD/1000 OBD) (P = 0.13). Piperacillin-
tazobactam and ertapenem use increased: 8 to 99 (P < 0.0001) and 3 to
17 DDD/1000 OBD (P < 0.0001).
At the control setting (405-bedded university hospital with a similar
ESBL rate), cefuroxime and ciprofloxacin use remained constant. Pipera-
cillin-tazobactam and ertapenem use increased slightly: 3.5–15
(P < 0.0001) and 2.0–4.0 DDD/1000 OBD (P = 0.030). Total antimicro-
bial use was constant at both settings.
The mean infection rate for ESBL producing K. pneumoniae decreased
at the intervention hospital [(1.05–0.75 patients/1000 OBD (P = 0.0016)]
and remained unchanged at the control hospital (1.11–1.06 patients/1000
OBD, P = 0.73).
Conclusion: Data suggest a beneficial impact of the Drug and Thera-
peutic Committee’s programme on antibiotic use and hospital infection
rate with ESBL producing K. pneumoniae.

P212
PRESCRIPTION OFANTI-INFECTIVE DRUGS IN PATIENTS
ON CHRONIC IMMUNOSUPPRESSION THERAPY

J. Strojil, P. Langerová, P. Anzenbacher, K. Urbánek

Department of Pharmacology, Palacký University Olomouc

Introduction: Patients on immunosuppressive (IS) therapy have a
higher risk of infection and are often treated with drugs presenting possi-
ble drug-drug interactions (DDI) at the level of CYP450 metabolism.
Interactions with anti-infective drugs (AID) pose higher risk as their pre-
scription is episodical and level fluctuations are therefore more likely.
We set out to investigate the extent to which such interactions are com-
mon and clinically relevant.
Method: We analyzed close to 2 million prescriptions issued in the Uni-
versity Hospital in Olomouc between Jan 2005 and December 2010 and
identified patients on chronic IS therapy (defined as recurring prescrip-
tion of at least 3 month duration). Anti-infective drug consumption was
assessed in the period covered by IS prescription (defined as last pre-
scription + 3 months). A total of 1185 IS patients were identified, aver-
age age 50 years, 50% male. Drugs were classified by their effect on
CYP450.
Results: Although IS patients represent only around 2% of the hospital
patient population, they amount to 10% of prescribed DDD of AIDs and
close to 30% of the total AID costs. The structure of AID prescription is
significantly different, with cotrimoxazole playing a larger role (prophy-
laxis) and a shift towards bactericidal drugs. Whereas potentially interact-

ing drugs represent 42% of prescription to non-IS patients, 55% of
prescription to IS patients had potential for interactions (P < 0.01). The
most common risk isoforms were CYP3A4 and CYP2C9 with the latter
being much more frequent in the IS population. We also assessed risk
across different IS drugs and found that different IS regimes have differ-
ent AID prescription with different risks (e.g. ciclosporin vs. tacrolimus,
P < 0.02). The data on prescription is also correlated with cultivation
and susceptibility results, data will be presented.
Conclusions: Anti-infective agents are commonly prescribed to patients
on immunosuppressive therapy. Many of the drugs have potential for
interactions on CYP450, this risk being higher in the IS population.
Structure of prescription also varies between different agents used in the
same indication. The clinical consequences warrant further investigation
using clinical endpoints to assess real world effect of potential DDIs.
(Acknowledgements: GAČR 303/09/H048 and CZ.1.05/2.1.00/01.0030)

P213
MEDICAL ERRORS IN PRESCRIPTION OFANTIBACTERIALS
IN CRIMEA, UKRAINE

Matvieiev O., Konyaeva O.

Department of Clinical Pharmacology, Crimea State Medical University,
Simferopol, Ukraine

Pharmacotherapy: Antibacterial drugs continue to be most frequently
prescribed pharmacological group in Crimea and they caused adverse
reactions more often than any other class of medicines. We analyzed
reports about side effects of drugs sent by doctors to for us in last
3 years. We found that in 12% of sent reports informing about side
effects of antibacterials they were prescribed with errors. The most fre-
quent errors according third generation of cephalosporins are unjustified
use of them for prevention of infection during surgical operations,
administration of them in patients with infections caused by gram-posi-
tive bacteria non-included in spectrum, administration of them in patients
with viral respiratory infection and incorrect regimen of therapy when
drugs were prescribed two times per day and even two times per day
instead of once a day. In 60% of patients these errors led to severe com-
plication and patients were hospitalized. In 15 of 18 cases when cefalexin
was prescribed when gram-negative infection took place and pharmaco-
therapy was ineffective. In fluoroquinolones group it was found that first
generation drugs were used in patients with soft tissue infection and
community-acquired pneumonia, for intraoperational prophylaxis (one
case) and in children (four reports), four anaphylactic shocks were
caused. For penicillins and aminoglycosides errors were: ignoring of
allergy anamnesis, combinaton of two penicillins (ampicillin sulbactam
and amoxicillin clavulonate) use of aminoglycosides for intraoperational
prophylaxis and combination of two nephrotoxic drugs. Analysis of clini-
cal situation shown that in all cases doctors had alternative less toxic
drugs.
Conclusion: medical errors are still one of the most frequent cause of
hospitalization or prolongation of it, they also may increase adverse reac-
tion risk.

P214
PHARMACOKINETICS OFAMPICILLIN/SULBACTAM IN
ELDERLY PATIENTS WITH COMMUNITY-ACQUIRED
PNEUMONIA

Majcher-Peszynska J., Loebermann M., Klammt S., Frimmel S.,
Mundkowski R. G., Welte T., Reisinger E. C., Drewelow B.

Institute of Clinical Pharmacology, Center of Pharmacology and
Toxicology, University of Rostock, Rostock, Germany

Introduction: Age-related physiological changes affect body systems,
altering pharmacokinetics which may potentiate or alter the effects of
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drugs. The aim of the study was to assess the influence of age on the
steady-state pharmacokinetics of ampicillin/sulbactam in the population
of elderly patients (‡65 years) with community-acquired pneumonia
(CAP).
Methods: The pharmacokinetics of ampicillin /sulbactam were deter-
mined at steady-state in a total of 13 elderly (mean age 77.4 years, range
66–90 years) hospitalized patients with CAP following administration of
multiple intravenous doses of 2 g ampicillin + 1 g sulbactam (Unacid�,
Pfizer) each over 15 min thrice a day. Blood samples were taken at base-
line and serially over 8 h following infusion. Ampicillin and sulbactam
concentrations were determined in plasma by HPLC-UV.
Results: The mean Cmax, AUC0-8h, total clearance, steady-state distri-
bution volume, and half-life were 33.8 mg/l, 51.4 mg/h/l, 602.3 ml/min,
1.2 l/kg, and 2.1 h for ampicillin and 42.2 mg/l, 64.2 mgÆh/l, 235.5 ml/
min, 0.5 l/kg, and 3.3 h, respectively, for sulbactam. Reduced Cmax,
AUC0-8h and total clearance, prolonged half-life, and increased steady-
state volume of distribution were observed for ampicillin. The mean free
Cmin of 1.8 mg/l (95% CI: 0.6; 3.1) for ampicillin and 1.6 mg/l (95%
CI: 0.9; 2.2) for sulbactam were greater than those predicted to be effec-
tive against the key pathogen of CAP Streptococcus pneumoniae
(MIC90 1 mg/l). These results are consistent with a prolongation of anti-
microbial activity of ampicillin-sulbactam in the elderly with T>MIC90
at a mean 92.3% (95% CI: 85.1; 99.6). For ampicillin the free Cmin/
MIC90 ratio correlated positively with t1/2 of ampicillin and thus nega-
tively with the creatinine clearance in elderly patients with CAP.
Conclusions: Age and conjectural pneumonia did affect the PK of
ampicillin and sulbactam. Despite of reduced Cmax, adequate free Cmin/
MIC90 ratios due to impaired renal function were observed in elderly
patients with CAP. In elderly patients without renal impairment and/or in
severe infection with less susceptible pathogens, more frequent dosing of
ampicillin 2 g/sulbactam 1 g can be necessary to avoid the risk of under-
dosing in CAP.

P215
ANTIMICROBIAL SUSCEPTIBILITY OF UROPATHOGENS IN
OUTPATIENTS IN NORTHERN SERBIA

Horvat O.1, Sabo A.2, Ukropina M. M.3, Mijatovic V.4

1Department of Pharmacology, Toxicology and Clinical Pharmacology,
Medical Faculty University of Novi Sad, Serbia; 2Department of Pharma-
cology, Toxicology and Clinical Pharmacology, Medical Faculty Univer-
sity of Novi Sad, Serbia; 3Institute of Public Health, Center of
Microbiology, Novi Sad, Serbia; 4Department of Pharmacology, Toxicol-
ogy and Clinical Pharmacology, Medical Faculty University of Novi
Sad, Serbia

Introduction: The aim of this study was to determine the distribution
of uropathogens from outpatients living in North Serbia and the in vitro
susceptibility of these organisms to antimicrobial agents.
Materials and Methods: The study was performed in Novi Sad, North
Serbia (estimated population 350 000), over a 3-month period, from 1
January to 31 Mart 2008. We analysed the results of the susceptibilty of
3282 uropathogen isolates.
Results: E. coli was the most frequently isolated pathogen, it was iso-
lated from 65.60% urine samples, followed by Proteus mirabilis (8.74%)
and Klebsiella pneumoniae (6.46%). The E. coli showed the highest sen-
sitivity to cefixim (86.87), ofloxacin (83.85%), norfloxacin (83.33%),
cephalexin (82.96%), gentamicin (81.67%), and ciprofloxacin (80.72%),
with low sensitivity to sulphametoxazole-trimethoprim (64.32%) and
ampicilin (51.91%). The others bacteria presented lower sensitivity pro-
files. Coclusions: In conclusion, Escherichia coli was the most com-
monly isolated bacteria, and it was highly sensitive to cephalosporins,
aminoglicosides and quinolones. Global trends of increase and dissemi-
nation of resistant strains of uropathogens show the necessity of keeping
up the monitoring of antibiotic resistance in this part of Serbia.
Acknowledgement: This research is part of the project No. 41012 which
is financially supported by the Ministry of Science of the Republic of
Serbia.

P216
MULTI-LEVEL ANALYSIS OF RISK FACTORS FOR ESBL
INFECTION IN THREE ICUS OFA TERTIARY HOSPITAL IN
CROATIA

Erdeljic V., Francetic I., Makar-Ausperger K., Likic R.,
Radacic-Aumiler M.

Unit for Clinical Pharmacology, Department of Medicine, University
Hospital Zagreb, Croatia

Introduction: There is a dramatic increase in infections caused by
extended spectrum beta lactamases (ESBL) producing strains of Escheri-
chia coli (EC) and Klebisella pneumoniae (KP), especially in intensive
care units (ICUs). The aim of this comprehensive study was to ade-
quately identify local risk factors for ESBL infection.
Patients and Methods: The study was conducted from Jun-2006 to
July-2007 in 3 ICUs at at three levels: (i) case–control study including
all patients with KP/EC ESBL infection (cases) and patients with non-
ESBL KP/EC infection (controls); (ii) ecological study of the impact of
overall antibiotic consumption on the frequency of isolation of ESBL
strains, and (iii) genotipization of a representative sample of isolates.
Results: Ecological study demonstrated that the use of fluroquinolones
and 3rd generation cephalosporins was significantly associated with the
increase in frequency of ESBL strains isolation (time lag: 2 months), as
well as the use of carbapenems, piperacillin/tazobactam, cephalosporins,
aminoglicosides, glycopeptides and clindamycin (no time lag). Risk fac-
tors for ESBL infection identified in the case–control study were: dura-
tion of ICU stay, previous and the duration of previous antimicrobial
therapy, number of prescribed antibiotics, previous use of macrolides and
fluoroquinolones. Although there was no significant difference in mortal-
ity between cases and controls, patients who died in the case group more
frequently received inadequate antimicrobial therapy. According to geno-
tipization results, both selection pressure and horizontal transfer have
been identified as important factors for acquisition of ESBL infection.
Results: Rationalization of antimicrobial consumption is urgently
needed in the control of ESBL infections in ICUs.

P217
CEFIXIME VS. CIPROFLOXACIN FOR SHORT-TERM
THERAPY OFACUTE UNCOMPLICATED LOWER URINARY
TRACT INFECTIONS IN WOMEN

Dovgan E., Rafalskiy V., Galkin V., Malev I.

Smolensk State Medical Academy, Smolensk, Russia

Introduction: Uncomplicated urinary tract infections (uUTIs) are com-
mon in adult women across the entire age spectrum, with mean annual
incidences of approximately 15% and 10%. A large range of antimicrobi-
als in different doses are used in the treatment of uUTI.
Methods: A multicenter prospective randomized controlled trial was
performed in two centres in Russia. Female patients (>18 years of age)
with typical symptoms of acute uncomplicated lower UTI, without
known structural or functional abnormalities of the urinary tract and
without signs and symptoms of upper UTI and with bacteriuria
(>103 CFU/ml) were recruited after giving informed oral witnessed
consent. Patients were randomized to therapy with either cefixime
(Suprax�, Gedeon Richter, Hungary) 400 mg once a day for 5 days or
ciprofloxacin (Ciprolet�, Dr. Reddy’s, India) 250–500 mg twice a day
for 5 days.
Results: A total of 104 patients (49 receiving cefixime and 55 receiv-
ing ciprofloxacin) with a mean age 33.8 ± 10.7 and 32.8 ± 12.1 years
entered the study. During study was conducted transitional statistical
analysis. Three to 4 days after therapy bacteriuria had been eliminated
in 24/24 (100%) and 10/18 (55.6%) patients received cefixime and cip-
rofloxacin, respectively (P = 0.0003). After statistical analysis dose of
ciprofloxacin was increased to 500 mg twice a day. Clinical cure and
improvement were registered in 37 of 49 (75.5%) and 31 of 53
(58.1%) of the evaluable patients treated with cefixime and ciprofloxa-
cin, respectively (P = 0.96). Bacteriological cure three to 4 days after
therapy were registered in 47/49 (95.9%) and 35/53 (66%) patients
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received cefixime and ciprofloxacin, respectively (P = 0.0002). Both
antimicrobial agents were generally well tolerated. Two patients (4.1%)
in the group treated with cefixime (2 bacterial vaginosis) and eleven
(20%) in the group treated with ciprofloxacin (7 – diarrhea, 2 – bacte-
rial vaginosis, 1 – urticaria and 1 – pyelonephritis) experienced adverse
events (P = 0.02).
Conclusion: Cefixime is a more effective and safe than ciprofloxacin in
the treatment of acute uncomplicated cystitis in women.

P218
ACETYLSALICYLIC ACID STABILIZES IMMUNE
FUNCTIONS OF MACROPHAGES

Hockertz S.1, Lehmann J.2, Knauer J.3, Gessner U.4

1TPI consult GmbH, Kolbestr. 2, Seelze, Germany; 2Fraunhofer IZI
Leipzig; 3Fraunhofer IZI Leipzig; 4Bayer Vital GmbH, Leverkusen

Introduction: The impact of acetylsalicylic acid (ASA) as well as sali-
cylic acid (SA) on important functions of macrophages was shown. For
this approach the cell line RAW.264/7 was used. This cell line is highly
standardized and shows many characteristics of primary macrophages
and is therefore used in many laboratories to study characteristics of
these cells. The data generated using RAW.264/7 are highly reliable and
usage of primary monocytes or macrophages was not essential.
Methods: The highest ASA concentrations of the three tested concen-
trations (3.0, 0.003, 0.0003 mM) were predominantly most effective. For
all experiments the xCelligence technology with RAW.264/7 cells was
used.
Results: The results show an effect of ASA on the function of macro-
phages, a key population of the innate immunity. Other studies demon-
strated an immune suppressive effect of even higher doses of ASA.
However, the current study provides evidence for stimulation effects on
macrophage mediated innate immunity. The highest dose that was tested
enhanced cell adherence compared to the lower doses and, additionally,
cell proliferation decreased at this concentration. These results suggest
that ASA causes a differentiation of the cells. RAW.264/7 cells are
immature macrophages with only marginal adherence. The highest ASA
dose promotes their differentiation into mature cells. In general, most
effects that were mediated by ASA were detectable by SA, too. The
exception was the expression of TLR-4 which was mediated only by
ASA. In contrast, SA caused decreasing TLR-4 expression. This could
be an explanation for the significant higher pharmacologically dynamic
effect of ASA compared to SA. TLR-4 is a pattern recognition receptor
that binds LPS and causes macrophage activation. Therefore, the results
suggest that the recognition of bacterial endotoxins (LPS) by macrophag-
es is promoted by ASA and demonstrates the potential of how ASA
could increase the efficiency of the innate immunity during early phases
of infections. This potential is further supported by the induction of
TNF-a and IL-1ß by ASA alone or in combination with IFN-c and/or
LPS.
Conclusion: Because macrophages have a key function between innate
immunity and adaptive immunity our data reveal an indirect effect of
ASA to the specific adaptive immunity. Especially the increased numbers
of MHC-class. II(Iad) positive and CD80/CD86 positive macrophages
indicates an increase of antigen presentation and T-cell activation.

P219
ACYCLOVIR AND VALCICLOVIR EFFICACY FOR TREAT-
MENT OF KERATOUVEITIS CAUSED BY HERPES SIMPLEX
VIRUS, TYPE II

Petrochenkova N. A., Shevelev A. N., Sivaya O. V.

Smolensk State Medical Academy, Smolensk, Russia

Objectives: To evaluate the efficacy of acyclovir and valciclovir in adult
patients with recurrent keratouveitis caused by herpes simplex virus, type
II (HSVII).
Methods: A total of 70 adult patients (46 female and 24 male) 18–60
aged with recurrent keratouveitis caused by HSVII were included into

the study during 2002–2006. All of investigated patients had 2–4 herpes
simplex recurrences per year in medical history.
Antigen of HSVII was detected by immune fluorescent antibodies
method in cell culture prior therapy, at seventh day and at eleventh day
of treatment. Forty five patients were received valciclovir 500 mg twice
daily orally for 14 days and twenty five patients were given 200 mg five
times per day orally for 14 days.
Results: A good response as manifested by relief clinical symptoms
(pain, redness, photophobia, permanent loss of vision, corneal oedema
and keratitic precipitates) and the beginning of their resolution was
observed at fourth day in valciclovir-treated patients. Clinical improve-
ment in patients treated by acyclovir occurred at sixth or seventh day.
The patients of both treatment arms were positive for HSVII antigen at
seventh day of therapy. Clinical recovery was determined at tenth day
and at twelfth day in valciclovir-treated patients and acyclovir treated
patients respectively. All of investigated patients were negative for
HSVII antigen at eleventh treatment day.
The remission of patients treated by valciclovir retained for 2–2.5 years.
In acyclovir treatment group remission was going on for 1–1.5 years.
Conclusions: The usage of valciclovir in patients with recurrent HSVII
keratouveitis is more advisable due to more rapid clinical response and
more stable remission.

P220
SWITCH FROM INTRAVENOUS TO ENTERAL
MOXIFLOXACIN (400 MG) IN CRITICALLY ILL PATIENTS: A
PILOT STUDY

De Smet J.1, Colpaert K.2, De Paepe P.3, Van Bocxlaer J.1,
Decruyenaere J. M1

1Laboratory of Medical Biochemistry and Clinical Analysis, Faculty of
Pharmaceutical Sciences, Ghent University, Harelbekestr, Belgium

Introduction: In intensive care units, moxifloxacin is mainly used for
the treatment of community acquired pneumonia. To achieve rapid bacte-
rial killing, it is generally administered intravenously (IV). However, an
early switch from IV to enteral or oral administration is favored not only
because of pharmacoeconomic reasons, but also because of the benefits
for the patient (i.e. reducing catheter-related infections). Although moxi-
floxacin demonstrated a good oral bioavailability in healthy volunteers,
critically ill patients frequently exhibit physiological alterations which
can affect the pharmacokinetic processes and, consequently, the efficacy
of drugs. This study aims to investigate whether enteral administration of
moxifloxacin is bioequivalent to IV administration in critically ill
patients.
Patients and Methods: Four adult, critically ill patients receiving
400 mg of intravenous moxifloxacin once daily and being eligible for a
switch to enteral moxifloxacin were enrolled in this single-centre, open-
label, prospective bioequivalence study. Blood samples were obtained
before and at serial time points after IV and enteral administration. The
moxifloxacin plasma levels were measured by HPLC with fluorescence
detection. Additionally, creatinine clearance was measured on each blood
sampling day.
Results: In all patients, Cmax and AUC24h, and consequently Cmax/
MIC and AUC24h/MIC, were lower after enteral administration (Cmax
4.07 ± 1.40 lg/ml, AUC24h 40.13 ± 15.88 h*lg/ml) than after IV
administration (Cmax 7.27 ± 3.27 lg/ml, AUC24h 51.21 ± 21.19 h*lg/
ml). However, one patient had a noteworthy lower AUC24h and
AUC24h/MIC after both administration forms; this patient also showed
an increased creatinine clearance.
Conclusion: Notwithstanding its preliminary character, this study dem-
onstrated that, in critically ill patients, enteral administration of moxiflox-
acin is not bioequivalent to IV administration. Therefore, a switch from
IV to enteral moxifloxacin administration does not seem to be recom-
mendable in this patient population. Further studies are required to opti-
mize moxifloxacin dosing in ICU patients.
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P221
STEAM AEROSOLIZATION IMPROVED
VASOCONSTRICTION RESPONSE IN
LIPOPOLYSACCHARIDE-INDUCED SEPTIC RATS

Udomlak M.1, Chantana M.2, Wongsawatkul O.3, Piyanee R.4,
Somkiat W.5, Laddawal P.-N.6

1Biomedical Sciences program, Graduate School, Srinakharinwirot
University Bangkok, Thailand; 2Department of Microbiology, Faculty of
Medicine, Srinakharinwirot University, Bangkok, Thailand; 3Department
of Pharmacology, Faculty of Medicine, Srinakharinwirot University,
Bangkok, Thailand; 4Department of Pharmacology, Faculty of Science,
Mahidol University, Bangkok, Thailand; 5Department of Surgery, Faculty
of Medicine, Srinakharinwirot University, Nakornnayok, Thailand;
6Department of Pharmacology, Faculty of Medicine, Srinakharinwirot
University, Bangkok, Thailand

Introduction: Sepsis is a systemic response to an infection, character-
ised by peripheral arteriolar vasodilatation which leads to a hyperdynam-
ic state with low systemic vascular resistance, high cardiac output,
hypotension, and inadequate tissue perfusion. Hypotension during septic
shock, relating to overproduction of nitric oxide, is often refractory to
vasoconstrictors. This study aimed to examine the effect of steam aero-
solization on vascular response to vasoconstrictor in lipopolysaccharide
(LPS)-induced sepsis in rat.
Methods: Male Sprague-Dawley rats were divided into four groups;
control group, steam group (rat receiving steam aerosolization at 40�C,
1 h), LPS group (LPS 10 mg/kg i.p.) and steam-LPS group (rat receiving
steam aerosolization at 40�C, 1 h before injection of LPS 10 mg/kg i.p.).
Six hours after injection of LPS, rats were sacrificed and the aortas were
immediately isolated for determination of vascular response to noradren-
aline.
Results: The sensitivity and maximum response to noradrenaline of
aortas isolated from the rats in LPS group were significantly decreased
when compared to the control group. Aortas from rats receiving steam
aerosolization at 40�C for 1 h before injection of LPS showed more
sensitivity and response to noradrenaline compared with those in LPS
group.
Conclusion: Our results suggested that impaired response to vasocon-
strictor in LPS-induced sepsis in rats could be improved by inhalation of
steam aerosolization, which may be effective therapeutic approach to the
sepsis.

P222
MOLECULAR MECHANISM OF THE RENALTUBULAR
SECRETION OF THE ANTIMALARIAL DRUG
CHLOROQUINE

Müller F., König J., Glaeser H., Schmidt I., Fromm M. F., Maas R.

Institute of Experimental and Clinical Pharmacology and Toxicology,
Friedrich-Alexander-Universität Erlangen-Nürnberg, Fahrstrasse 17,
Erlangen, Germany

Introduction: Renal tubular secretion is a major route of elimination of
the antimalarial drug chloroquine, but the underlying molecular mecha-
nisms are still unknown. We investigated the involvement of organic cat-
ion transporter 2 (OCT2) and multidrug and toxin extrusion protein 1
(MATE1), located in the basolateral and apical membrane of proximal
tubular cells, respectively, in transcellular chloroquine transport.
Methods: Chloroquine cellular accumulation and transcellular transport
were investigated in single-transfected Madin-Darby canine kidney
(MDCK)-OCT2 and MDCK-MATE1 cells and in double-transfected
MDCK-OCT2-MATE1 cells grown as polarized monolayers on transwell
filters.
Results: Intracellular chloroquine concentrations were significantly
(P < 0.001) lower, and basal to apical transcellular chloroquine transport
was significantly (P < 0.001) increased in MDCK-MATE1 and MDCK-
OCT2-MATE1 cells compared to control cells. Cellular accumulation
and transcellular transport of chloroquine did not differ between MDCK-
OCT2 and control cells. The transcellular transport of chloroquine

increased in MDCK-OCT2-MATE1 cell monolayers with decreasing pH
in the apical compartment from pH 7.8 to 6.0. Addition of trimethoprim
(100 lM) to the basal compartment inhibited transcellular chloroquine
transport by 87.5% (P < 0.001). Cimetidine inhibited transcellular chlo-
roquine transport in MDCK-MATE1 (IC50 = 16.3 lM) and MDCK-
OCT2-MATE1 cells (IC50 = 4.8 lM) in a concentration-dependent man-
ner.
Conclusions: MATE1 mediates the cellular efflux of chloroquine. The
pH dependency of MATE1-mediated chloroquine transport is in agree-
ment with the observation that urine acidification increases renal chloro-
quine elimination. Furthermore, coadministration of drugs that inhibit
MATE1 may decrease renal chloroquine secretion. OCT2 appears to be
of minor importance for chloroquine uptake. However, OCT2 enhances
the inhibition of MATE1-mediated chloroquine export by cimetidine,
probably because of OCT2-mediated cimetidine uptake.
Topic: Infectious Diseases
Preferred type of Presentation: Poster
Words: 250

P223
PREVALENCE OF COMBINATION OF SPECIFIC ANTIBODIES
TO CANDIDA ALBICANS, IGG TO LAMBLIA INTESTINALIS
AND IGG TO TRICHOMONAS VAGINALIS IN WOMEN OF
REPRODUCTIVE AGE

Luchinina E. V., Gasanova T. A., Bogoslovskaja S. I., Hachaturov K. A.,
Svistunov A. A, Shelehova T. V., Tsareva O. E.

1Saratov State Medical University, Saratov, Russia; 2Hospital 8, Saratov,
Russia

Candidiasis of various organs is an important problem of contemporary
obstetrics and gynecology. It is assumed that the intestines may be a res-
ervoir of fungi, which results in development of other types of candidia-
sis under the influence of various exogenous and endogenous factors
(Klimko N.N., 2008).
Blood of 530 women of reproductive age was tested for antibodies to
Lamblia intestinalis, trichomonads and Candida albicans. Detection of
the specific IgG to C. albicans, IgG to T. Vaginalis and IgA, IgM, and
IgG to Lamblia intestinalis was performed using ELISA (Joint-‘Vector-
best’, Novosibirsk).
Depending on the test results, all patients were divided into four groups:
women without antibodies to Lamblia intestinalis and to trichomonads
(1st group, n = 331), women with antibodies to trichomonads (2nd
group, n-90), women with antibodies to Lamblia intestinalis (3d group,
n = 74), and women with combination of antibodies to Lamblia intesti-
nalis and to trichomonads (4th group, n = 35).
The lowest prevalence of IgG to C. albicans (21.5%) was revealed in
women of the 1st group. In the other three groups, prevalence of candidi-
asis markers was significantly higher: 56.7% (2nd group), 43.2% (3d
group) and 51.4% (4th group).
Analysis of titers of the antibodies to C. albicans among patients with
positive test results demonstrated that high IgG concentration (1:800 to
1:1600) was detected in 8.5% of women in the group without antibodies
to Lamblia intestinalis and trichomonads, in 9.8% of women with anti-
bodies to T. Vaginalis, in 25% of women with antibodies to L. intestinal-
is, and in 22.2% of patients with combination of antibodies to Lamblia
intestinalis and to trichomonads.
Thus, the highest prevalence of increased IgG titers to C. albicans has
been detected in the groups with signs of compromised colonial resis-
tance of the intestines. Trichomonads and lamblia operate both locally
and systemically; they not only allocate somatic antigenes and metabo-
lites and absorb nutrients, but also create favorable conditions for activa-
tion of opportunistic infections and aggravate dysbacteriosis in the
intestines and in the genital organs.
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P224
QUALITY CONTROL OF 22 BATCHES OF IVHEBEX�

PRODUCED IN 2010, THE INTRAVENOUS HEPATITIS
B IMMUNOGLOBULIN OF LFB BIOMEDICAMENTS

Guillou H.1, Laulan A.2, Bagot S.3, Tellier Z.4

1Quality control Department, LFB Biomédicaments, Les Ulis, France;
2Quality control Laboratories, LFB Biomédicaments, Lille, France;
3Quality Control Laboratories, LFB Biomédicaments, Les Ulis, France;
4Therapeutic Application Prospect Department, LFB Biomédicaments,
Les Ulis, France

Introduction: Intravenous Hepatitis B immunoglobulin (HBIg; IVHEB-
EX�) is a specific immunoglobulin produced from human hyperimmune
plasma and marketed in France since 1995 for long-term prophylaxis
against the recurrence of liver hepatitis B virus (HBV) infection in HBV-
infected patients formerly having undergone liver transplantation. Its
manufacturing process includes ethanolic precipitation and pH4/pepsin
treatment.
Method and results: We present here the results of the quality controls
performed on 22 commercial batches produced in 2010. The 22 batches
are compliant with the specifications described in the European Pharma-
copeia and in the marketing authorisation dossier in France. Low variation
coefficients are shown especially for pH, osmolality or protein composi-
tion. The mean of anti-HBs antibody concentration is 64 ± 8 IU/ml for an
acceptance criteria ‡50 IU/ml. The mean IgA content is 5 mg/g of pro-
teins with a variation coefficient of 13% for a threshold <17 mg/g of pro-
teins. Interestingly, the product has a good solubility obtained on average
in 4 min for an acceptance criteria £15 min. The product contains a very
low level of polymers and aggregates (mean: 1.2%) and at variance a very
high level of monomers and dimers (mean: 97.2%) with very low varia-
tion coefficients of 0.3%. The prekallikrein activator, which may be
involved in thrombotic effects, is below the limit of quantification (<1 IU/
ml). Anti-A and anti-B haemagglutinins titers which may be involved in
hemolysis are very low from 1 to 8 for both anti-A and anti-B with an
acceptance criteria >64. Moreover, all these analytical control results are
similar to those collected on 18 batches produced in 2009.
Conclusion: These controls performed in a significant number of com-
mercial batches highlight that the manufacturing process of IVHEBEX�

is fully reproducible on a long term basis, and ensure the reproducibility
of the quality and the security of this product.

P225
ABCB1 GENE POLYMORPHISMS AND NEUROPSYCHIATRIC
ADVERSE EVENTS IN OSELTAMIVIR-TREATED CHILDREN
DURING INFLUENZA H1N1/09 PANDEMIA

Ing Lorenzini K. R., L’Huillier A. G., Crisinel P. A., Rebsamen M. C.,
Fluss J., Korff C. M., Barbe R. P., Siegrist C. M., Posfay-Barbe K. M.,
Desmeules J. A.

Geneva Medical Faculty and University Hospitals of Geneva, Rue Gabri-
elle-Perret-Gentil 4, Genève, Switzerland

Introduction: Oseltamivir has been recently associated with neuropsy-
chiatric adverse events (NPAE) in children. Oseltamivir, but not its car-
boxylate active metabolite, is a substrate of P-glycoprotein (P-gp). We
conducted a prospective cohort study to evaluate the impact of P-gp
polymorphism on the incidence of NPAE in oseltamivir-treated children
during the H1N1 pandemia.
Methods: This study was conducted in the department of paediatrics of
the University Hospitals of Geneva, Switzerland, between October 1st,
2009 and January 31st, 2010. All newborn to 18 year-old patients pre-
senting with a flu-like illness were eligible for inclusion. Adverse events
were systematically recorded by paediatricians and/or parents using a
diary card, with a 30 days follow-up. The causality assessment of osel-
tamivir in NPAE was performed by two clinical pharmacologists. After
informed consent, enrolled patients were genotyped for ABCB1 C3435T
and G2677T/A polymorphisms.
Results: Among the 42 H1N1-infected, oseltamivir-treated children
being genotyped for ABCB1 C3435T and G2677T/A variants, 36% (15)
presented NPAE possibly related to oseltamivir. The frequency of NPAE

displayed a ‘genotype-trend effect’ with the mutant and the wild type sub-
groups at the two fare ends. Sixty-seven percent of the 2677TT-3435TT
individuals (mutant homozygotes) presented NPAE compared to 39% of
heterozygotes and 11% of the 2677GG-3435CC individuals (wild-type
homozygotes) (NS). A pairwise comparison between 2677TT-3435TT
(mutant homozygotes) and 2677GG-3435CC (wild-type homozygotes)
individuals showed a trend toward statistical significance (P = 0.054).
Conclusions: Our results suggest that the 2677TT-3435TT haplotype
might increase the patient vulnerability to NPAE, maybe as a result of
enhanced permeability of the blood-brain-barrier to oseltamivir.

P226
PHARMACOKINETICS OF GENTAMICIN IN EXPERIMENTAL
SEPSIS

Studena S.1, Martinkova J.1, Chladek J.1, Slizova D.2, Krs O.2,
Zahora J.3, Springer D.4

1Department of Pharmacology, Charles University in Prague, Faculty of
Medicine in Hradec Králové, Simkova, Hradec Králové, Czech Republic;
2Department of Anatomy, Charles University in Prague, Faculty of Medi-
cine in Hradec Králové, Simkova, Hradec Králové, Czech Republic;
3Department of Biophysics, Charles University in Prague, Faculty of
Medicine in Hradec Králové, Simkova, Hradec Králové, Czech Republic;
4Department of clinical biochemistry and laboratory diagnostics, General
Teaching hospital, U Nemocnice 2, Prag, Czech Republic

We investigated the influence of covariates generated by a rat sepsis
model on gentamicin (Ge) pharmacokinetics. Endotoxemia was induced
by i.v. administration of 1 mg/kg lipopolysaccharide (Pseudomonas aeru-
ginosa) in combination with 15 lg/kg recombined mice interleukin-2
(LPSI). Ge i.v.bolus (3 mg/kg) was followed by i.v.170-min Ge infusion
(0.09 mg/kg/min) started 10 min later. Experimental groups (n = 7/each)
included controls infused with saline only (group 1), rats infused with
saline followed by Ge (group 2), rats given LPSI as an i.v. bolus and i.v.
saline in continuous infusion (group 3), and rats given LPSI followed by
Ge (group 4). Blood sampling: at baseline, during Ge treatment and at
420 min of experiment, when rats were euthanized and target organs
removed for determination of injury. Endotoxemia induced microvascular
leakage, decrease in glomerular filtration rate, tubular dysfunction, and
lactatemia (group 1 vs. 3, examination by clinical chemistry). Histopa-
thology proved pulmonary changes (leakage, alveolar wall oedema,
inflammatory cells, and erythrocytes in the alveoli). Spleen showed a
higher amount of erythrocytes infiltrated to the white pulp.
Changes of Ge pharmacokinetics in endotoxemia (group4 vs. 2) were as
follows: larger Vd: 0.343 ± 0.117 vs. 0.224 ± 0.027 l/kg (P > 0.02),
decreased renal clearance: 2.18 ± 1.55 vs. 3.81 ± 1.39 ml/min/kg
(P > 0.03), while total plasma clearance was comparable 5.95 ± 2.04 vs.
5.78 ± 0.20 ml/min/kg, with rising interindividual variability in endotox-
emia (34.3% vs. 2.9%, respectively, CV[%] = r/|l|). T1/2 was prolonged:
45.43 ± 12.15 vs. 30.58 ± 1.16 min (P > 0.007). In endotoxemia, Ge
dosage should be kinetically quided.

P227
CHLOROQUINE CURES MALARIA FOLLOWING ARTEME-
THER- LUMEFANTRINE TREATMENT FAILURE IN A
10 MONTH OLD

Olurishe T. O.1, Olurishe C. O.2

1Department of Pharmacology and Therapeutics, Ahmadu Bello Univer-
sity, Zaria-Nigeria; 2Pharmacy Department, Ahmadu Bello University
Teaching Hospital, Zaria-Nigeria

Introduction: The widespread resistance to chloroquine and other older
antimalarial drugs, led to advocacy and current policy on artemisinin
combination therapy for treatment of uncomplicated malaria in malaria
endemic regions. Several combinations are now been used with arteme-
ther-lumefantrine been one of the earliest in the market. This combina-
tion has been safely used in children and pregnant women.
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Method: A case of a 10 month old with acute malaria treated with ar-
temether-lumefantrine. Following a 2 day episode of fever and restless-
ness, a 10 month old child was placed on artemether-lumefantrine
combination for 3 days. Fever was unresolved and the patient was also
diagnosed with tonsillitis and acute diarrhoea as well as presenting with a
low PCV. Antibiotic therapy was instituted alongside hematinics and rehy-
dration therapy. Temperature failed to subside after 2 days with declining
PCV value. Malaria parasite screen was conducted again and found to be
positive. FBC, urea and creatinine tests were also conducted and were of
abnormal values. Physician impression was to use the old chloroquine reg-
imen. The patient was commenced on chloroquine immediately.
Results: Temperature subsided within few hours of instituting therapy
and patient recovered to full activity within a few days. The currently
reported case thus presents a possibility of re introduction of older drugs
with new sensitivity profile following switch to other drugs.
Conclusion: Chloroquine resistance in regions of malaria may need re
evaluation as the trend of resistance may change susceptibility patterns
across the globe.

P228
GENETIC POLYMORPHISM OF CYTOCHROME P4502B6 IS
NOT SIGNIFICANTLYASSOCIATED WITH NEVIRAPINE-
INDUCED RASH IN MALAYSIAN POPULATION

Al-Dulaimy S. N. Y.1, Sulaiman S. A.1, Ismail R.2, Tan S. C.3, Lee C.4,
Shaharuddin N.4, Abu Hassan M. R.5, Chow T. S.6

1Clinical pharmacy Discipline, school of Pharmaceutical Sciences/USM
Pinang; 2INFORMM/USM Kelantan; 3USAINS laboratories/USM Pin-
ang; 4Department of Infectious Diseases, Hospital Sungai Boluh/Selan-
gor; 5Department of Medicine, Hospital Sultanah Bahiyah/Alor Setar;
6Department of Medicine, Pulau Pinang General Hospital/Pinang

Introduction: Nevirapine- Induced rash is widely observed after start-
ing therapy among Malaysian HIV-1 infected patients with incidence
higher than 21%. Nevirapine (NVP) is metabolized by Cytochrome P450
system enzymes like CYP2B6.
Patients and 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/Selan-
gor, 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 Reac-
tion (PCR) Method to investigate 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.
Results: Out of this study patients samples pool, forty samples were
selected randomly for genotyping. Among them, 15 (37.5%) discontin-
ued 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.
Conclusion: Cytochrome P450 2B6 polymorphisms are not associated
with developing NVP-induced rash in Malaysian HIV-1 population. A
potential limitation of therapeutic drug monitoring of NVP-based HA-
ART regimen in prediction of Adverse Drug Reactions (ADRs) is high-
lighted. Further studies with bigger sample size are required.

P229
COMPARISON OF THE PHARMACOKINETICS OF CEFTRI-
AXONE AND LEVOFLOXACIN IN SURGICAL PATIENTS

Gergs U.1, Ihlefeld D.1, Clauss T.1, Weiss M.1, Pönicke K.1, Hofmann
G.2, Neumann J.1

1Institute of Pharmacology and Toxicology, Medical Faculty, Martin-
Luther-University Halle-Wittenberg; 2Bergmannstrost, Academic Hospi-
tal, Halle (Saale), Germany

Patients undergoing hip or knee replacement therapy are routinely pre-
treated with antibiotics before they enter the theatre. This treatment

intends to reduce the incidence and severity of peri- or post-surgical
infections. It is controversial which antibiotic is the treatment of choice
for this purpose. We wanted to study the plasma and bone kinetics of
ceftriaxone and levofloxacin in orthopedic patients in order to see
whether in the spongiosa and the corticalis of the bones of these patients
sufficiently high concentrations of the antibiotic are obtained in order to
inhibit usual hospital infections. Therefore, patients (22 or 32, respec-
tively) undergoing routine surgery were treated with ceftriaxone 2 g
intravenously as a bolus immediately prior to operation. Alternatively,
patients were given 500 mg levofloxacin intravenously for 60 min as a
constant infusion. Plasma samples were withdrawn before and at three
time points after drug infusion. After replacement of the bones, extracts
from spongiosa or corticalis were obtained. Samples were subjected to
standard extractions procedures and ceftriaxone or levofloxacin, which
are hardly metabolized, were quantified using high performance liquid
chromatography (HPLC). The kinetics of ceftriaxone and levofloxacin
distribution into bone were analyzed using a population approach
(ADAPT5). We noted, that the corticalis contained significantly higher
levels of ceftriaxone or levofloxacin (15.7 mg/l or 26.7 mg/l) than the
spongiosa (10.8 mg/l or 16.6 mg/l, n = 22–32). The minimal inhibitory
concentration (MIC) of ceftriaxone or levofloxacin for susceptible staph-
ylococci amounts to 0.2–2 mg/l or 0.03–1 mg/l. It is concluded that the
concentration of levofloxacin and ceftriaxone in spongiosa and corticalis
should be adequate to protect the patients against the usual nosocomial
infections.

P230
THE ROLE OF SECONDARY BILE ACID ON A DECREASE IN
HEPATIC CYTOCHROME P450 3A EXPRESSION LEVEL BY
CIPROFLOXACIN

Toda T., Hotta A., Ishii M., Okaniwa T., Ikarashi N., Ochiai W.,
Sugiyama K.

Department of Clinical Pharmacokinetics, Hoshi University, Tokyo,
Japan

Introduction: We found that ciprofloxacin (CPX) administration caused
decreased enterobacteria-produced lithocholic acid (LCA), resulting in
the decrease in hepatic Cytochrome P450 (Cyp3a) expression level. This
study examined the relation between the CPX administration period and
hepatic Cyp3a expression, and the role of secondary bile acid other than
LCA on Cyp3a expression.
Materials and Methods: The levels of mRNA expression of hepatic
Cyp3a11, LCA, and LCA-producing bacterial (Bacteroides fragilis)
DNA, in the feces on 1, 2, 3, 4, and 5 days after the CPX administration
to mice (200 mg/kg/day), and 7 and 14 days after discontinuing adminis-
tration were measured.
The CYP3A4 transcriptional activation potential of secondary bile acids
such as LCA, deoxycholic acid (DCA), taurolithocholic acid (TLCA),
and taurodeoxycholic acid (TDCA) was examined using luciferase assay.
The mRNA expression level of hepatic Cyp3a11 was measured for
5 days after administrating CPX alone or CPX with second bile acid.
Results and Conclusion: The mRNA expression level of hepatic
Cyp3a decreased from day 1 of CPX administration and recovered upon
discontinuation. Levels of Bacteroides fragilis and LCA in the feces cor-
related with the Cyp3a expression level.
CYP3A4 transcriptional activities were augmented in the presence of all
second bile acids.
The decrease of the mRNA expression level of CYP3a11 by CPX was
improved by co-administration of LCA or DCA, while TLCA and
TDCA exerted no change.
These results show that the decrease of the Cyp3a expression level by
CPX was caused mainly by the decreased LCA level and recovered
14 days after discontinuing administration.

131

� 2011 The Authors
Basic & Clinical Pharmacology & Toxicology � 2011 Nordic Pharmacological Society. Basic & Clinical Pharmacology & Toxicology, 109 (Suppl. 1), 56–164



INNOVATIVE BIOSIMILAR PRODUCTS

P231
NEW EXPERIMENTAL DATA ON THE BIOAVAILABILITY
AND BLOOD BRAIN BARRIER PENETRATION OFA
SYSTEMICALLYADMINISTERED SILICA NANOPARTICLES

Tamba B. I.1, Neagu A.2, Jaba I. M.1, Mungiu O. C.1, Wirth A.3

1Centre for the Study and Therapy of Pain, Gr.T.Popa University of
Medicine and Pharmacy, Iasi, Romania; 2Laboratory of Animal

The blood brain barrier penetration and availability of silica nanoparti-
cles (SNP) in mice was studied in order to determine the possible uses as
a drug carrier.
Methods: Fluorescent silica nanoparticles (SNP + Glucose) were
administered i.p. A different group of six mice received a similar volume
of glucose solution as control. The animals were sacrificed at 1 h and
samples of brain were harvested and prepared for analysis by fluores-
cence confocal microscopy. Coronal sections were cut using a freezing
microtome (CM 1850; Leica Microsystems, Germany). Sections were
collected, mounted on slides and examined in a Laser Scanning Confocal
Microscope TCS SPE (Leica Microsystems, Germany), 480 nm excita-
tion and 610–630 nm emission. For positive control, the injected glucose
SNP solutions were also examined under microscope.
Results: Compared to the control sections, the sectiones from SNP trea-
ted animals displayed dotted fluorescence of significant magnitude.
Therefore, following i.p. administration, our new SNP penetrated the
blood brain barrier. The results support the idea of using our SNP as con-
tainer for modular drug delivery system with usage in pain control drugs.
Conclusions: Inovative painkillers of the future require targeted carriers
for improved analgesia and patient compliance. The tested SNP is a pos-
sible candidate as a delivery system for such drugs.
Acknowledgements: This work was supported by a Romanian Educa-
tion and Research Ministry grant, PNCDI IDEI (no. 1734/2008).
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ETHICAL CONSIDERATIONS IN DEVELOPING BIOSIMILARS

Stanulovic V.1, Zelko R.2, Kerpel-Fronius S.3, Gacesa B.4, Juhasz M.5

1Semmelweis University, School of PhD Studies, and Accelsiors CRO
and Consultancy, Budapest, Hungary; 2Department of Pharmacy Admin-
istration, Faculty of Pharmacy, University Pharmacy, Semmelweis Uni-
versity, Budapest, Hungary; 3Semmelweis University, Faculty of
Medicine, Institute of Pharmacology and Pharmacotherapy, Budapest,
Hungary; 4Accelsiors CRO and Consultancy, Novi Sad, Serbia; 5Accels-
iors CRO and Consultancy, Budapest, Hungary

Introduction: Biosimilars offer limited advantage to patients, and yet,
the risk of adverse reactions is similar to novel compounds. Not under-
mining the value of biosimilars: Their lower price makes them more
accessible, improved use of current technologies can contribute to purity
and safety, but essentially, they are at best only slightly improved copies.
This places responsibility on the developers and regulators; on one hand
to ensure high level of safety monitoring and on the other hand to con-
tribute to science in return for the risks and discomforts endured by the
study subjects.
Recommendations: If no significant advantage is expected, then no
additional risk can be tolerated. In clinical trials this means that an appro-
priate real-time safety monitoring is established, supplemented by an
external independent Data Safety Monitoring Board (DSMB). Evaluation
of immunogenicity is of primary importance. Most drastic manifestations
are immediate hypersensitivity reaction, such as anaphylaxis, but lack of
efficacy indicating potential development of neutralizing antibodies is no
less important.
In addition to ensuring safety, a biosimilar development plan should con-
sider modalities to provide benefit by improving treatment for the target
patient population. This can be through evaluation of pharmacogenetic

parameters, biomarkers, evaluation of subpopulations likely to benefit
from treatment, etc.
Conclusions: Scientific and technological progress dictates the need for
development of medical ethics. The Helsinki Declaration underwent sev-
eral updates to meet the contemporary standards. Biosimilars, similarly
to other advanced therapies, should adhere to specific deontological prin-
ciples.

PEDIATRICS/NEONATOLOGY

P234
PROSPECTIVE EVALUATION OF THE DOSING REGIMEN OF
VANCOMYCIN IN CHILDREN OF DIFFERENT WEIGHTS

Nassar L.1, Hadad S.1, Krivoy N.2,3, Gefen A.4, Shachor Y.5,6, Kassis
I.3,5

1Pharmacy Service; 2Clinical Pharmacology Institute; 3B. Rappaport
Faculty of Medicine, Technion-Israel Institute of Technology, Haifa,
Israel; 4Pediatric Hematology Department; 5Pediatric Infectious Diseases
Unit, Meyer Pediatric Hospital, Rambam Health Care Campus

Introduction: The prevalence of obesity in children has steadily risen
during recent years in developed countries. Obesity in children is associ-
ated with increased use of health care system resources. Limited data is
available regarding the pharmacokinetics, pharmacodynamics and opti-
mal dosing of most antimicrobials for obese patients, especially in the
pediatric population. An accurate estimation of volume of distribution
(Vd) and clearance (CL) is essential for determining appropriate dosing
regimen. Recent guidelines suggested increased trough levels of vanco-
mycin in order to achieve efficacy and prevention of the development of
resistant strains. This may be limited by nephrotoxic and ototoxic
adverse effects. This study was designed prospectively to investigate the
pharmacokinetic parameters of vancomycin among obese compared to
normal and underweight children and adherence to current recent guide-
lines suggesting higher trough levels for severe infections.
Patients and Methods: All pediatric patients in the Meyer Pediatric
Hospital receiving vancomycin, (standard dosing regimen 20 mg/kg
twice daily), between March 2010 and February 2011 were included.
Patients were divided into three groups, overweight (Group O), normal
weight (Group N) and underweight (Group U). Guidelines for vancomy-
cin monitoring for children are lacking, hence adequacy was defined as
for adults e.g. trough level beyond 10 mg/l and AUC/MIC beyond 400.
Based on pharmacokinetic parameters, the optimal dosage was calcu-
lated.
Results: Eighty pairs of levels (trough and peak) were taken from 53
children. Trough range for the standard regimen was 0.24–12.62 mg/l,
peak range 5.75–45.66 mg/l. Mean trough for all children
3.36 ± 2.58 mg/l (group U 4.16 ± 3.55 mg/l, group N 3.54 ± 2.51 mg/l,
group O 3.06 ± 1.86 mg/l). Mean peak 21.36 ± 8.74 mg/l (group U
22.33 ± 10.42 mg/l, group N 20.87 ± 7.84 mg/l, group O
21.67 ± 7.87 mg/l). Only 3% of the trough levels were in the therapeutic
range (8% of group U, 3% of group N and none (0%) of group O). Mean
value of AUC/MIC was 149 ± 98; none of the children had a value
above 400. Mean elimination t1/2 was 3.42 ± 1.26 h (group U
3.55 ± 1.19, group N 3.65 ± 1.4, group O 3.3 ± 1.17). Mean CL was
0.15 ± 0.08 l/hr/kg (group U 0.16 ± 0.09 l/h/kg, group N 0.16 ± 0.09 l/
h/kg, group O 0.13 ± 0.05 l/h/kg). Mean Vd was 0.72 ± 0.37 l/kg (group
U 0.78 ± 0.51 l/kg, group N 0.79 ± 0.32 l/kg, group O 0.62 ± 0.34 l/
kg). In order to reach optimal blood levels (trough beyond 10 mg/l) a
dosing regimen of 13 mg/kg, given over 1 h, four times daily is needed.
Conclusion: Based on pharmacokinetic parameters the dosing regimen
should be reevaluated.

132

� 2011 The Authors
Basic & Clinical Pharmacology & Toxicology � 2011 Nordic Pharmacological Society. Basic & Clinical Pharmacology & Toxicology, 109 (Suppl. 1), 56–164



Children of all weight groups need more frequent and higher dosing of
vancomycin in order to achieve optimal blood levels. Personalized medi-
cine is the ideal way to achieve desired outcomes.

P235
INTRAVENOUS PARACETAMOL PHARMACOKINETICS IN
NEONATES: WEIGHT OUTWEIGHTS AGE

Kulo A., Allegaert K., Palmer G., Anderson B. J.

University Hospitals Leuven, Leuven, Belgium

Background: The aim was to describe intravenous (IV) paracetamol
pharmacokinetics, to determine major covariates and to suggest a dosing
regimen for neonates 28–44 weeks postmenstrual age (PMA).
Methods: A population pharmacokinetic analysis of paracetamol time-
concentration profiles (943 observations) from 158 neonates [PMA: 27–
45 weeks] was undertaken using non-linear mixed effects models (NON-
MEM). Data from three published studies were pooled with newly col-
lected time-concentration profiles during repeated IV paracetamol
administration in neonates (PARANEO study) (1,2,3).
Results: A two-compartment (central, peripheral) linear disposition
model was used. Population parameter estimates (between subject var-
iability, %) were central volume (V1) 51.9 (21.6%) L.70 kg, periph-
eral volume of distribution (V2) 22.7 L.70 kg, clearance (CL) 5
(40%) L/h.70 kg and inter-compartment clearance (Q) 16.2 L/h.70 kg.
Covariate information predicts 60.9% of the clearance variance.
Weight was used to predict patient size and this was the major covar-
iate contributing 57.5% of variance. Clearance expressed as mg/kg/h
increases only slightly with PMA (0.138 L/kg/h at 28 to 0.167 l/kg/h
at 44 weeks PMA), and contributes to only 2.2% of variance. High
unconjugated bilirubin levels only contributed an additional 1.2% of
variance.
Conclusions: Patient size (predicted by weight) is the major covariate
of clearance variance of IV paracetamol. Using the estimates obtained, a
mean paracetamol serum concentration of 11 mg/l is predicted in neo-
nates 28–44 weeks PMA given a standard dose of IV paracetamol
10 mg/kg 6 h. Since there remains only limited data about the safety of
this drug in neonates. Continued surveillance remains essential.
References:
1. Allegaert K, et al. Arch Dis Child Fetal Neonatal Ed 2004; 89:

F25-F28.
2. Allegaert K, et al. Eur J Clin Pharmacol 2004;60:191–197.
3. Palmer GM, et al. I.V. Br J Anaesth 2008;101:523–530.
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AZATHIOPRINE DOSING IN CHILDREN WITH
INFLAMMATORY BOWEL DISEASE (IBD)
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Introduction: Azathioprine (Aza) is effective for the induction and
maintenance of remission for pediatric IBD patients. 6-TGN levels of
250–450 pmol/8.108 RBC are considered as therapeutic goal. The stan-
dard dose of Aza is 2–2.5 mg/kg/day. Although dose escalation was
found associated with risk of adverse events in adults IBD, recent studies
suggest an increased dosing in pediatric IBD patients. The aim of this
study is to assess the effect of aza dose on efficacy and safety in pediatric
IBD patients.

Methods: Data from 62 children treated by Aza in monotherapy for at
least 3 months were collected retrospectively. Patients were divided into
three groups according to Aza dosage: under 2 mg/kg/d, 2–2.5 mg/kg/d
(standard dosing) and above 2.5 mg/kg/d. Patients were considered in
remission if their PDCAI was >10. Blood cell counts and liver function
tests were determined to evaluate adverse effects. 6-TGN and 6-MeMPN
concentrations were measured in RBC by HPLC.
Results and discussion: 89.6% of patients receiving an AZA dose
>2 mg/kg/d achieved clinical remission compared to 71.9% in children
treated by a dose above 2.5 mg/kg/d (P = 0.031). Aza dose were posi-
tively related to RBC 6-TGN values (r = 0.172, P = 0.021) as well as 6-
MPN levels (r = 0.305, P < 0.001). There is a tendency for the occur-
rence of lymphopenia in patients treated with AZA dose above 2.5 mg/
kg/d compared with those receiving AZA dose under 2 mg/kg/d or the
standard dosing, (16.7% vs. 13.1 and 13.7% respectively). Likewise,
9.7% of children experienced leukopenia in the group treated with AZA
dose above 2.5 mg/kg/d compared to 7.7% and 7.8% in the group under
2 mg/kg/d and standard dosing respectively. Patients with hematologic
abnormalities had 6-TGN levels higher than 450 pmol.8.108 RBC. An
increase in levels of liver and pancreatic enzymes was also observed in
children receiving Aza dose above 2.5 mg/kg/d compared to other
groups.
Conclusion: These preliminary observations suggest that AZA dose
above 2.5 mg/kg/d in pediatric IBD patients may be associated with sub-
stantial risk of dose-dependant adverse events without improvement of
clinical remission.

P237
C. TRACHOMATIS AS A CAUSE OF FREQUENT
EXACERBATIONS OF CHRONIC PYELONEPHRITIS IN
YOUNG GIRLS

Petrochenkova N., Shevelev A.

Smolensk State Medical Academy, Smolensk, Russia

Aim: To determine the place of C. trachomatis in exacerbations of
chronic pyelonephritis in young girls.
Materials and Methods: A total of 40 female patients aged 3–14 years
with exacerbations of chronic pyelonephritis were observed during
2000–2005 years in pediatric hospital. All patients were done urine cul-
ture with antibiotic susceptibility testing according. Also all girls were
examined by gynecologist. There were swabbed the urethra and conjunc-
tiva. The swabs were analyzed by direct fluorescence. All patients were
administered the adequate antibacterial therapy. Azithromycin in dose of
10 mg/kg for 14 days was added to the patients who were positive for
C. trachomatis.
Results: Annual exacerbation of chronic pyelonephritis was observed in
25% (10/40) patients (group 1) and 3–4 episodes per year - in 75% (30/
40) patients (group 2). Of 90% urine cultures of all subjects had growth
of E. coli with a count of more than 105 CFU/ml. All these pathogens
were susceptible to aminopenicillines, cephalosporines and aminoglyco-
sides. There were isolated other Enterobacteriaceae in other patients
(10%).
At each hospitalization the girls of second group [66.6% (20/30)] had
vulvovaginitis which remained during the treatment of exacerbation of
chronic pyelonephritis. All these patients with vulvovaginitis had positive
urethra smears for C. trachomatis, but 75% of these girls had positive
conjunctiva smears for this one. All control swabs were negative in one
and 3 months after treatment completion. The patients of second group
had no relapses of pyelonephritis for the next 3 years.
Conclusions: The frequent relapses of chronic pyelonephritis in chil-
dren may be related to chronic C. trachomatis infection. All children
with recurrent pyelonephritis should be examined for the presence of
C. trachomatis.
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P238
DRUG INTERACTION BETWEEN LAMOTRIGINE AND
VALPROIC ACID USED AT DELIVERYAND DURING
LACTATION – A CASE REPORT

Kacirova I., Grundmann M., Brozmanova H.

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

Introduction: Lamotrigine and valproic acid have become two of the
three major drugs using in the treatment of pregnant women with epi-
lepsy. Concomitant administration of valproic acid significantly decreases
lamotrigine clearance at delivery by about 65%. Regular therapeutic drug
monitoring of antiepileptic drugs during pregnancy and postpartum is
recommend. In our case report we show a woman treated by combina-
tion of lamotrigine and valproic acid at delivery and during first postnatal
month. We analyzed maternal clearance, transport through the placenta
and to maternal milk and exposure in breastfed infant of both antiepilep-
tic drugs.
Methods: The patient was treated with combination of lamotrigine and
valproic acid. Milk and blood samples from the mother and her breastfed
infant were collected at delivery and during first postnatal month. Mater-
nal serum levels were used for the estimation of apparent oral clearance.
Paired milk and maternal, infant and maternal and infant and milk con-
centrations were used for estimation of the ratios. Valproic acid concen-
trations were measured by gas chromatography and lamotrigine
concentrations by high-performance liquid chromatography.
Results: The infant lamotrigine concentration (13.6 mg/l) was found at
delivery equal to the maternal (12.3 mg/l). The infant valproic acid con-
centration (43.4 mg/l) was measured at delivery by about approximately
40% higher than in the mother (31.7 mg/l). Four days after delivery was
found the infant lamotrigine concentration (12.7 mg/l) similar to maternal
(11.7 mg/l) and the infant valproic acid concentration (13.5 mg/l) as third
compared to maternal (37.8 mg/l). After that were measured the infant
lamotrigine concentrations (6.7–6.9 mg/l) approximately half of the
maternal levels (14.0–15.2 mg/l), the infant valproic acid levels were
under detectable limit. The milk/maternal serum concentration ratios ran-
ged between 0.59–0.78 for lamotrigine, the milk valproic acid concentra-
tions were under detectable limit for all the time. Maternal lamotrigine
and valproic acid clearances were similar all the time.
Conclusion: In our case report we showed interaction between lamotri-
gine and valproic acid. Main reasons of relatively high breastfed infant
lamotrigine concentrations are treatment by high maternal lamotrigine
dose in connection with inhibition effect of valproic acid, transport to
maternal milk and immature metabolizing pathway of breastfed infant.
Therapeutic monitoring of infant lamotrigine concentrations appears to
be the most relevant method for analysis of lamotrigine exposure in
breastfed infants.

P239
SERUM LEVELS OF LAMOTRIGINE IN BREASTFEEDING
MOTHERS, MATERNAL MILK AND NURSED INFANTS

Kacirova I., Grundmann M., Brozmanova H.

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

Introduction: The clearance of lamotrigine quickly returns close to
pre-pregnancy levels in the first 1–2 weeks after delivery leading to
symptoms of toxicity in women whose dose has been increased during
pregnancy. Therefore frequent lamotrigine level monitoring is neces-
sary not only during pregnancy but also after delivery. Lamotrigine
excretion into breast milk was reported, however the data on the
lamotrigine transfer into breast milk and the risk of exposure to the
breastfed infants remain sparse and only a limited number of studies
have actually measured infant blood levels. In our study we followed
up lamotrigine transport from breastfeeding mothers to the maternal
milk and their breastfed infants and analyzed maternal lamotrigine
clearance in monotherapy 6–10 days after delivery in comparison with
the time of delivery.

Methods: Maternal, infant and milk concentrations were analyzed 6–
10 days after delivery in a cohort of 21 women between the years 2001–
2009. The request forms for routine therapeutic drug monitoring were
used as the data source. Maternal concentrations were used for the esti-
mation of apparent oral clearance. Paired milk and maternal and paired
infant and maternal concentrations were used for the estimation of the
milk/maternal serum and the infant/maternal serum concentration ratios.
Paired values of maternal clearance were used for the estimation of
changes in lamotrigine clearance between the time of delivery and
approximately 1 week after delivery. Lamotrigine concentrations were
measured by high-performance liquid chromatography. Statistical tests
were performed using GraphPad Prism version 5.00 for Windows.
Results: The lamotrigine concentrations varied from 1.1 to 12.6 mg/l in
the maternal serum, from 0.0 to 3.8 mg/l in the infant serum and between
0.4 and 4.5 mg/l in the milk. The milk/maternal serum concentration
ratios ranged from 0.21 to 0.74 and the infant/maternal serum concentra-
tion ratios from 0.00 to 0.74. Highly significant correlations were found
between the milk and the maternal serum levels, the infant and the mater-
nal serum levels and the infant serum and the milk lamotrigine levels.
Values of the infant/maternal serum concentration ratios were calculated
significantly lower than values of the milk/maternal serum concentration
ratios. Significant correlation was not found between the infant/maternal
serum concentratio ratios and the milk/maternal serum concentration
ratios. Maternal lamotrigine clearance decreased by about 33% after
delivery.
Conclusions: Our data showed the interindividual variability of the
infant/maternal serum lamotrigine concentration ratios caused probably
by the different activity of the infant metabolizing enzymes UGT1A4
and 2B7 in conjuction with the interindividual variability in the milk/
maternal serum concentration ratios. The potential adverse effects of
lamotrigine should be associated with the higher concentrations in breast-
fed infants.

P240
MONITORING OF VALPROIC ACID CONCENTRATIONS IN
BREASTFEEDING MOTHERS, MATERNAL MILK AND
NURSED INFANTS

Grundmann M., Kacirova I., Brozmanova H.

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

Introduction: Only carbamazepine and lamotrigine are prescribed dur-
ing pregnancy more often than valproic acid. Regular therapeutic moni-
toring of valproic acid during pregnancy and postpartum is
recommended but the data on the valproic acid 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.
In our study we followed up valproic acid transport from the breastfeed-
ing mothers to the maternal milk and their breastfed infants and analyzed
the influence of co-medication with enzyme-inducing antiepileptic drugs.
Methods: Maternal, infant and milk concentrations were analyzed 6–
10 days after delivery in a cohort of 27 women between the years 1991–
2009. The request forms for routine therapeutic drug monitoring were
used as the data source. Paired milk and maternal, paired infant and
maternal and paired infant and milk concentrations were used for estima-
tion of the milk/maternal serum, the infant/maternal serum and the infant
serum/milk concentration ratios. Valproic acid concentrations were mea-
sured by gas chromatography. Statistical tests were performed using
GraphPad Prism version 5.00 for Windows.
Results: The valproic acid concentrations varied from 17.0 to 69.0 mg/l
in the maternal serum, from 0.0 to 17.5 mg/l in the infant serum and
between 0.0 and 32.8 mg/l in the milk. The milk/maternal serum concen-
tration ratios ranged from 0.00 to 0.96, the infant/maternal serum concen-
tration ratios from 0.00 to 0.61 and the infant serum/milk concentration
ratios between 0.00 and 8.75. Any significant correlations were not found
between the milk and the maternal serum concentrations, between the
infant and the maternal serum concentrations and between the infant
serum and the milk valproic acid concentrations. No significant differ-
ences of both maternal, milk and infant concentrations and all ratios were
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observed between valproic acid monotherapy + non-enzyme-inducing
antiepileptic drugs and valproic acid + enzyme-inducing antiepileptic
drugs subgroups. Seventeen percent of values of the milk/maternal serum
concentration ratios were found higher than reported maximal value
0.10.
Conclusions: Our data showed the interindividual variability of the
infant/maternal serum valproic acid concentration ratios caused probably
by the different activity of the infant metabolizing enzymes CYP2C9,
CYP2C19 and UGT2B7 in conjuction with the interindividual variability
in the milk/maternal serum concentration ratios. The potential adverse
effects of valproic acid could be associated with the higher concentra-
tions in breastfed infants.

P242
COMPARATIVE ASSESSMENT OF THE GROWTH CURVES IN
EU AND US

Samara E., Rodrı́guez C. A.

PharmaPolaris International, Inc., Danville, CA, USA

Introduction: Allometric scaling may be applied along with other phys-
iologically based adjustments to predict paediatric pharmacokinetics
using demographic variables such as weight and BMI. Validated growth
curves from several EU countries are available including Germany, Italy,
Spain, and Sweden. For modeling purposes it may be advantageous to
have a centralized database that is relevant across the EU continent. The
objective of this analysis is to compare available growth curves across
EU countries to those of the CDC and the WHO databases.
Methods: Published growth curves from EU countries, CDC and WHO
were used to extract the age-matched body weight (WT) and Body Mass
Index (BMI) in boys and girls between the ages of 0 and 18 years. The
WT was back calculated using the height and BMI if unavailable. The
median values were compared across the following age groups where
available:
Infants and Toddlers (28 day to 23 months)
Children (2–11 years)
Adolescent (12–18 years)
Results: The aged-matched median body weights across EU countries,
WHO, and CDC scales appear comparable, especially when considering
the associated variability demonstrated by the 5th and 95th percentile
curves. The median values were within ±12% of the CDC database. A
trend of higher WT was observed in German and Italian boys relative to
CDC. The maximum difference of 12% occurred at age 9.5 in Italian
boys.
Conclusion: The current analysis suggests that the CDC database can
be adequately used for allometric scaling modeling in EU submissions.

P243
MONITORING OF VALPROIC ACID CONCENTRATIONS
DURING DELIVERY IN MOTHERS AND THEIR INFANTS

Grundmann M., Kacirova I., Brozmanova H.

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

Introduction: Valproic acid has become one of the three major drugs in
the treatment of pregnant women with epilepsy and its regular therapeu-
tic monitoring during pregnancy is recommended. Literature data about
intrauterine growth retardation associated with the maternal use of valp-
roic acid are controversial and relationship between valproic acid concen-
trations and birth weight (and length) has not been analyzed. In our
study we followed up valproic acid transport through the placenta and
demonstrated maternal and umibilical cord serum levels, its ratio, mater-
nal clearance and influence of co-medication with enzyme-inductive an-
tiepileptic drugs. We analyzed the relationship between birth weight (and
length) and daily dose, dose related to the body weight, and maternal
and infant valproic acid concentrations.

Methods: Maternal and umbilical cord serum levels were analyzed dur-
ing delivery in a cohort of 56 women between the years 1991–2009. The
request forms for routine therapeutic drug monitoring were used as the
data source. Maternal concentrations were used for the estimation of
apparent oral clearance and paired infant and maternal concentrations for
estimation of the infant (umibilical cord)/maternal serum concentration
ratios. Valproic acid concentrations were measured by gas chromatogra-
phy. Statistical tests were performed using GraphPad Prism version 5.00
for Windows.
Results: The valproic acid concentrations varied from 5.3 to 59.5 mg/l
in the maternal serum and between 5.4 and 72.1 mg/l in the umbilical
cords serum. The infant/maternal serum concentration ratios ranged from
0.64 to 2.49 (mean 1.47). Concomitant medication with enzyme-induc-
tors increased significantly clearance of valproic acid by about 40%.
Highly significant correlations were found between maternal and umbili-
cal cord valproic acid serum levels, both in monotherapy (and/or combi-
nation with lamotrigine) and in combination with enzyme-inductors. The
infant/maternal valproic acid concentration ratios correlated inversely
with the maternal valproic acid levels. Significant inversely correlations
were found between birth weight and maternal valproic acid concentra-
tions, and birth length and maternal and infant valproic acid concentra-
tions.
Conclusions: Our data from the large cohort showed the interindividual
variability of umbilical cord/maternal serum concentration ratios of valp-
roic acid caused probably by the different activity of the placental metab-
olizing enzyme UGT2B7 and active transport system associated with
genetic polymorphism. The potential teratogenic effect of valproic acid
seems to be associated with the higher concentrations in the fetus but not
with the maternal dose.

P244

SERUM LEVELS OF LAMOTRIGINE IN BREASTFEEDING
MOTHERS, MATERNAL MILK AND NURSED INFANTS

Kacirova I., Grundmann M., Brozmanova H.

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

Introduction: The clearance of lamotrigine quickly returns close to pre-
pregnancy levels in the first 1–2 weeks after delivery leading to symp-
toms of toxicity in women whose dose has been increased during preg-
nancy. Therefore frequent lamotrigine level monitoring is necessary not
only during pregnancy but also after delivery. Lamotrigine excretion into
breast milk was reported, however the data on the lamotrigine transfer
into breast milk and the risk of exposure to the breastfed infants remain
sparse and only a limited number of studies have actually measured
infant blood levels. In our study we followed up lamotrigine transport
from breastfeeding mothers to the maternal milk and their breastfed
infants and analyzed maternal lamotrigine clearance in monotherapy 6–
10 days after delivery in comparison with the time of delivery.
Methods: Maternal, infant and milk concentrations were analyzed 6–
10 days after delivery in a cohort of 21 women between the years 2001–
2009. The request forms for routine therapeutic drug monitoring were
used as the data source. Maternal concentrations were used for the esti-
mation of apparent oral clearance. Paired milk and maternal and paired
infant and maternal concentrations were used for the estimation of the
milk/maternal serum and the infant/maternal serum concentration ratios.
Paired values of maternal clearance were used for the estimation of
changes in lamotrigine clearance between the time of delivery and
approximately 1 week after delivery. Lamotrigine concentrations were
measured by high-performance liquid chromatography. Statistical tests
were performed using GraphPad Prism version 5.00 for Windows.
Results: The lamotrigine concentrations varied from 1.1 to 12.6 mg/l in
the maternal serum, from 0.0 to 3.8 mg/l in the infant serum and between
0.4 and 4.5 mg/l in the milk. The milk/maternal serum concentration
ratios ranged from 0.21 to 0.74 and the infant/maternal serum concentra-
tion ratios from 0.00 to 0.74. Highly significant correlations were found
between the milk and the maternal serum levels, the infant and the mater-
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nal serum levels and the infant serum and the milk lamotrigine levels.
Values of the infant/maternal serum concentration ratios were calculated
significantly lower than values of the milk/maternal serum concentration
ratios. Significant correlation was not found between the infant/maternal
serum concentratio ratios and the milk/maternal serum concentration
ratios. Maternal lamotrigine clearance decreased by about 33% after
delivery.

Conclusions: Our data showed the interindividual variability of the
infant/maternal serum lamotrigine concentration ratios caused probably
by the different activity of the infant metabolizing enzymes UGT1A4
and 2B7 in conjuction with the interindividual variability in the milk/
maternal serum concentration ratios. The potential adverse effects of
lamotrigine should be associated with the higher concentrations in breast-
fed infants.
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P245
OMEPRAZOLE PRESCRIBING AND ITS COST IMPACT IN
OUTPATIENT CLINICS AT SULTAN QABOOS UNIVERSITY
HOSPITAL

Vaishnav R., Jassim G. A., Al Zakhwani I.

Department of Pharmacology and Clinical Pharmacy, College of Medi-
cine & Health Sciences, Sultan Qaboos University, Muscat, Oman

Introduction: In spite of a number of local and international guidelines,
use of omeprazole in hospitals is increasing rapidly as is the expenditure.
The aim of the study was to report indications for omeprazole prescrib-
ing and compare prescribing duration with local and NICE guidelines.
The study also determined the total consumption and cost of omeprazole
prescribed at Sultan Qaboos University Hospital (SQUH).
Methods: Retrospective observational study performed over a 6-month
period in outpatients who attended gastroenterology and non-gastroenter-
ology clinics at SQUH. The total number of prescriptions dispensed dur-
ing the study period was 2622. After excluding children and adults under
18 years of age, and patients with a history of upper gastrointestinal
bleeding, the sample size was 1662. From this pool, a random sample of
30% was taken to obtain a sample size of 499 which was the study
cohort.
Results: Thirty one percent of the prescriptions were from the gastroen-
terology outpatient clinic while 69% were from other clinics. In 27% of
the patients it was prescribed for those who were prescribed drugs associ-
ated with ulcers. Ten percent of the patients had prescriptions for gastri-
tis, 25% for dyspepsia, 4% for peptic ulcer disease, and 16% for gastro
esophageal reflux disease (GERD), 6% for the eradication of Helicobact-
er pylori and in 12% there was no documentation. Eighteen percent of
the cohort had over prescribing (20% of females and 14% of males).
Multivariate logistic regression model showed that males were 38% less
likely to have over prescribing compared to females. Furthermore, gas-
troenterology clinics were 96% more likely to have over prescribing than
non-gastroenterology clinics. With respect to age, the model indicated
that, generally, the odds of having over prescribing increased with age.
However, this did not attain statistical significance. With regards to cost,
it was found that the total number of extrapolated omeprazole 20 mg
capsules utilized during the 6 months period for the study cohort was
30,812 capsules with a total cost of 863 R.O. Over prescriptions
accounted for approximately 3620 extra capsules of omeprazole in
6 months with an additional cost of 101 R.O.
Conclusions: Generally, omeprazole prescribing at SQUH was appro-
priate in terms of indications but inappropriate in terms of length of ther-
apy. Rational drug prescribing is needed to avoid unnecessary drug cost
in order to maximize benefit from the available limited resources.

P246
PHYSICIANS’ REPORTED NEEDS OF DRUG INFORMATION
AT POINT OF CARE IN SWEDEN

Bastholm-Rahmner P.1, Eiermann B.2, Korkmaz S.1, Gustafsson L. L.2,
Gruvén M.2, Maxwell S.3, Eichler H.4, Vég A.1

1Centre of Medical Knowledge, Stockholm County Council, Sweden;
2Division of Clinical Pharmacology, Department of Drug Management
and Informatics and Department of Laboratory Medicine, Karolinska
Institute, Stockholm, Sweden; 3Clinical Pharmacology Unit, University
of Edinburgh, Edinburgh, UK; 4European Medicines Agency, London,
UK

Introduction: Relevant and easily accessible drug information at point-
of-care is essential for physicians’ decision making when prescribing.
The Summary of Product Characteristics (SmPC) is statutory information
about drugs that is approved and issued by regulatory agencies. The cur-
rent structure and format of SmPCs make it difficult to incorporate it into

Decision Support Systems in association with relevant patient informa-
tion from the Electronic Health Record (EHR). The aim of this study
was to evaluate the perceived needs for drug information among physi-
cians in Sweden.
Methods: We recruited three focus groups discussions with 18 physi-
cians covering different specialities combined with a questionnaire
administered at the beginning of the group discussions.
Results: Physicians highlighted their need for more drug information
and requirement that it was integrated with user friendly features within
the EHR. All physicians wished to have functions for automatically gen-
erated alerts for severe drug-drug interactions and adverse effects, and
for calculating glomerular filtration rate to enable appropriate dose
adjustments to be made for elderly patients and those with impaired renal
function. Physicians also expressed a wish for visualisation of time
schedules for drug therapy. Finally features making the electronic com-
munication with colleagues possible and the drug information more
searchable were also reported.
Conclusions: Most of the required information from physicians seems
to be possible to transfer from the SmPC to decision support systems
(DSS). These results are also a useful step to further investigate the phy-
sicians’ needs in term of content, and, the restructuring needs for compat-
ibility with DSS functionalities, at European level.

P247
CONSUMPTION TREND ANTIBIOTICS IN CLINICAL CENTER
OF THE SARAJEVO UNIVERSITY

Loga-Zec S.1, Mulabegović N.1, Ašćerić M.2, Burnazović-Ristić L.1,
Kusturica J.1, Bečić F.1, Todić M.1, Kulo A.1

1Institute of Pharmacology, Faculty of Medicine, Sarajevo, Bosnia and
Herzegovina

Antibiotics are substances produced by various species of microorgan-
isms (bacteria, fungi, actinomycetes) that suppress the growth of other
microorganisms and eventually may destroy them. However, common
usage often extends the term antibiotics to include synthetic antibacterial
agents, such as the sulfonamides and quinolones, which are not products
of microbes. The goal in this study is establishing consumption a certain
group of antibiotics over Clinical pharmacy in Clinical Center of the
Sarajevo University. The method as to collect the data of consumption of
antibiotics in Clinical pharmacy. The most trend consumption of antibiot-
ics is registered ceftriaxone (amp. a 1000 mg) R2 = 0.97, ceftazidime
(amp. 500 mg) R2 = 0.854, and the most negative trend registered by ce-
furoxime (amp. 1500 mg) R2 = 0.031. To conclude the antibiotics have
generally positive trend in investigation period, except in 2007 year were
registered negative trend.

P248
DESCRIPTION OF THE WHO CORE DRUG USE INDICATORS
AT KUWAIT AND SUDAN

Awad A. I.1, Ahmed A. M.2

1Department of Pharmacy Practice, Faculty of Pharmacy, Kuwait Univer-
sity, Kuwait; 2Department of Pharmacology, Faculty of Pharmacy, Uni-
versity of Khartoum, Sudan

Introduction: Drug use studies are important tools to assess whether
medicines are rationally used and also to develop comprehensive drug
policy for better health care delivery. Indeed in Kuwait, information on
drug use at various levels of the health care system is lacking. Also pre-
vious studies in Sudan have reported drug use patterns at primary care
facilities and hospitals; whilst information of drug use practices in the
paediatric population is lacking. These studies were designed to investi-
gate current prescribing and dispensing practices using WHO core drug
use indicators in Kuwait and Sudan.
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Methods: Descriptive, quantitative and cross-sectional studies were con-
ducted in Kuwait and Sudan. In Kuwait, 50 primary health care centers
were selected using stratified and systematic random sampling. In Khar-
toum State, the four major specialized teaching paediatric were included.
In Kuwait, prescribing indicators were investigated through collection of
data on 5000 prescriptions of all age groups, determination of consulta-
tion and dispensing times for 2500 patients, and through the interview of
1500 patients for the evaluation of dispensing practices (January to Octo-
ber 2009). In Khartoum State, prescribing was assessed through a collec-
tion of 600 prescriptions, determination of consultation and dispensing
times for 600 patients, and through the interview of 600 parents for the
evaluation of dispensing practices (July to October 2008). In both stud-
ies, data were collected prospectively using systematic random sampling.
Results: In Kuwait, the mean number of drugs prescribed per prescrip-
tion, 2.9; percentage prescribed by generic name, 17.7%; percentage of
prescriptions involving an antibiotic, 39.1%; percentage of prescriptions
with an injection prescribed, 9.1%. The mean consultation and dispens-
ing times were 2.8 min and 54.6 s, respectively. The percentages of
drugs actually dispensed, 97.9%; drugs adequately labelled 66.9%, whilst
26.9% of patients demonstrated adequate knowledge of all drugs dis-
pensed for them. In Khartoum State, the mean number of drugs pre-
scribed per prescription, 2.0; percentage prescribed by generic name,
49.3%; percentage of prescriptions involving an antibiotic, 81.3%; per-
centage of prescriptions with an injection prescribed, 3.5%. The mean
consultation and dispensing times were 4.7 min and 28.2 s, respectively.
The percentages of drugs actually dispensed was 80.1%; drugs ade-
quately labelled 55.7%, whilst 83.5% of parents knew the correct dosage
of all drugs dispensed for their children. The present results identify simi-
larities and differences between drug utilization practices in Kuwait and
Sudan compared to other countries.
Conclusions: The findings of both studies indicate problem areas in
prescribing and dispensing practices. Cost-effective, multifaceted inter-
ventions to improve current practices are needed.

P249
CHRONIC BENZODIAZEPINE USE IN NURSING HOME
RESIDENTS: A CLOSER LOOK INTO INDICATIONS AND
DOSAGES.

Bourgeois J.1, Elseviers M.1,2, Petrovic M.1,3, Van Bortel L.1, Vander
Stichele R.1

Introduction: International guidelines discourage the chronic use of
benzodiazepines and related Z drugs (BZD/Z). Reliable pharmaco-epide-
miological data on prevalence, split per indication and supplemented
with indication-specific dosage information is lacking for the elderly in
different health settings, including nursing homes.
Methods: The medication charts from a representative sample of 1730
residents of 76 nursing homes in Belgium (the 2006 PHEBE Study) were
analyzed for prevalence of use of BZD/Z, indication and dosages. The
ATC classification was used to differentiate BZD/Z as hypnotics, anxio-
lytics, and Z-drugs. Dosages were expressed in Defined Daily Doses
(DDD).
Results: Chronic use of BZD/Z was observed in 50.1% of the residents,
with multiple use in 7.6%. Among the chronic users, using only one
BZD/Z, the leading indication was insomnia (59%) followed by anxiety
(17%) and sedation (10%), multiple indications (10%), and ‘other indica-
tions’(4%).
For insomnia, physicians prescribed mostly (46%) hypnotics (N05CD),
but also anxiolytics (N05BA) and Z drugs (N05CF), each in 27% of the
cases.
For anxiety, physicians prescribed predominantly anxiolytics (96.8%)
and only 2 hypnotics (lormetazepam and triazolam).
Average dosage was 1 DDD for most drugs. Daily dosages exceeding
2 DDD occurred in 0.2% for the indication insomnia and in 2.2% for
anxiety.
Conclusion: Insomnia is the predominant indication of BZD/Z use in
nursing homes. The average dose used in this indication is 1 DDD,

which is double the recommended dose for elderly. The use of excessive
doses in anxiety and sedation is limited to a minority of patients.

P250
COMPARISONS OF OUTCOMES BETWEEN NEW USERS OF
ROSIGLITAZONE AND PIOGLITAZONE IN AUSTRIA

Winkelmayer W. C., Bucsics A., Burkhardt T., Kogler B., Pogantsch M.,
Seyfried H., Stedman M.

Main Association of Austrian Social Security Institutions

Introduction: Meta-analyses of randomized trials have shown that,
compared to control treatment, patients using rosiglitazone experienced
higher rates heart failure and myocardial infarction. Patients using piog-
litazone had an increased risk of heart failure but a lower incidence of a
composite cardiovascular endpoint including myocardial infarction,
stroke, or death. Observational studies found higher rates of cardiovascu-
lar events in patients receiving rosiglitazone vs. pioglitazone. In the fall
of 2010, rosiglitazone was removed from the European market and the
United States Food and Drug Administration (FDA) drastically limited
its use. The present study was undertaken to compare incidence rates of
cardiovascular outcomes (congestive heart failure, myocardial infarction
and stroke) for diabetes patients initiating rosiglitazone vs. pioglitazone
treatment.
Methods: All patients insured through the nine Provincial Sickness
Funds as well as the Insurance Funds for Farmers (SVB) and the Self-
Employed (SVA), January 2006 to June 2010.We used billing claims for
all submitted health-care encounters and filled prescriptions as well as
enrolment files for all patients who filled at least one prescription for any
oral hypoglycemic medication during the study period. Patients were cat-
egorized as new pioglitazone or rosiglitazone users based on first pre-
scriptions for these drugs (single-agent or combination products, TZD’s)
filled after >6 months of claims available without such a specific medica-
tion claim. Patients were then followed until a study outcome occurred
or censored at the date of last service after 3 months of complete inactiv-
ity regarding any billed health care services or crossover between the
two study medications. Statistical analyses were performed using univari-
able and multivariable Cox proportional hazards regression.
Results and Conclusions: Of the 30,177 total new users of TZD’s,
69.4% used pioglitazone and 30.6% used rosiglitazone. Preliminary anal-
yses indicate that little channeling of the two study drugs occurred in
Austria during the study period. If anything, initiators of pioglitazone
appeared to be slightly older. Patients in both groups were similar with
regard to sex, concomitant medication use and waiver of co-payment (a
proxy for socioeconomic status). The multivariable analyses are compati-
ble with an increased risk of myocardial infarction (Hazards ratio: 0.64;
95% Confidence Interval: 0.47–0.87) among rosiglitazone users (vs.
pioglitazone users) with no association between TZD choice and the
other outcomes, hospitalization for heart failure or ischemic stroke.

P251
PHARMACOLOGICAL MANAGEMENT OF OBESITY IN THE
NATIONAL HEALTH AND NUTRITION EXAMINATION
SURVEY (NHANES) 2007–2008

Samaranayake N.1, Ong K. L2, Leung R. Y. H.1, Cheung B. M. Y.1

1Department of Medicine, University of Hong Kong, Hong Kong; 2Lipid
Research Group, Heart Research Institute, Sydney, Australia

Introduction: Obesity is a growing problem worldwide. We set out to
investigate the use of anti-obesity drugs in the United States in recent
years.
Methods: We included 2630 men and 2702 women who took part in
NHANES in 2007–2008. We analyzed their demographic and anthropo-
metric data, and their weight and drug history. Sampling weights were
used to adjust for non-response bias and the oversampling of blacks,
Mexican Americans, and the elderly.
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Results: 45.9% of men and 45.0% of women were candidates for anti-
obesity medication (initial body mass index ‡30 kg/m2, or ‡27 kg/m2 in
the presence of other risk factors [e.g. hypertension, diabetes or dyslipi-
demia)]. Among these participants, 85.1% considered themselves over-
weight and 90.1% would like to lose weight. However, only 61.9% had
dietary changes, 36.5% exercised, 3.7% took non-prescription diet pills
and 2.2% took prescription diet pills to control weight during the preced-
ing year. During the preceding month, 0.5% and 0.1% of participants
were taking phentermine and orlistat respectively. There were no partici-
pants on sibutramine.
Conclusions: Obesity is highly prevalent in the United States, but only
a very small percentage is on anti-obesity medication. The withdrawal of
sibutramine in October 2010 would have minimal impact on the general
population. While improvements in pharmacological treatment of obesity
are needed, our study revealed that there is also a need for more lifestyle
changes in the majority of obese individuals.

P252
RISK OF LIVER INJURY IN PAEDIATRIC POPULATION:
DATA MINING ON ELECTRONIC HEALTHCARE DATABASES
IN EUROPE

Ferrajolo C.1,2, Verhamme K. M. C.2, Capuano A.1, Trifirò G.2,
Oteri A.2, Picelli G.3, Mazzaglia G.4, Cricelli C.4, Rossi F.1,
Sturkenboom M. C. J. M.2

1Pharmacovigilance and Pharmacoepidemiology Centre of Campania
Region, Department of Experimental Medicine, Pharmacology Section,
Second University of Naples, via Costantinopoli, Naples, Italy; 2Pharma-
coepidemiology Unit, Department of Medical Informatics, Erasmus
University Medical Center, Rotterdam, Dr. Molewaterplein, Rotterdam,
The Netherlands; 3International Pharmacoepidemiology and Pharmaco-
economics Research Centre, Desio, Italy; 4Società Italiana di medicina
Generale, Florence, Italy

Introduction: Drugs are one of most important causes of liver injury in
paediatrics but so far, the incidence rate of drug-related hepatic injury
has only been estimated in the general population. A retrospective popu-
lation-based cohort study was performed to estimate the incidence rates
of hepatic injury in children and to identify the drugs associated with
hepatic injury.
Methods: Between 1 January 2001 and 31 December 2008 data on
population aged 1–18 years were collected using three general practice
databases in two European countries: in The Netherlands, the Integrated
Primary Care Information (IPCI) database, and in Italy, Pedianet (cover-
ing children up to 14), and Health Search/Thales (HSD) (covering chil-
dren from 14 years). Potential cases of hepatic injury were identified
through codes, free text and lab values search. All potential cases were
manually validated using specific algorithms by two assessors, blinded to
drug exposure. Crude incidence rates (IR; 95% CI) of hepatic injury by
country and age and gender-adjusted relative risks (RR; 95% CI) were
estimated using Jerboa (http://www.euadr-project.org/).
Results: In the study cohort of 319,755 subjects aged 1–18 years, con-
tributing 1,149,066.72 person-years (PY) of follow-up, we identified 871
new definite cases of hepatic injury (46 cases in IPCI, 825 cases in HSD
and Pedianet). The incidence rate for hepatic injury was 92.6 (95% CI
86.5–99.2) per 100,000 PY in Italy and 17.9 (13.3–23.6) per 100,000 PY
in the Netherlands. Pooled data showed a statistically significant age and
gender adjusted increased risk of hepatic injury for antibacterials (RR
13.4; 95% CI 10.9–16.4), followed by corticosteroids for systemic use
(11.7;6.3–21.9), drugs for functional gastrointestinal disorders (9.7;3.6–
26.1), NSAIDs (7.6;4.0–14.8), agents for acid related disorders (6.4; 2.7–
15.5), antiepileptics (5.5;3.2–9.5) and drugs for obstructive airway dis-
eases (2.6;1.7–4.1).
Conclusions: The incidence of hepatic injury is rare in the paediatric
population and heterogeneous between the two European countries. Cor-
ticosteroids, antibacterials, NSAIDs, antiepileptics and drugs for obstruc-
tive airway diseases are associated with an increased risk of hepatic
injury.

P253
EVALUATION OF CARDIOVASCULAR RISK WITH NSAIDS:
LIMITATIONS ARISING FROM INCONSISTENT REPORTING
IN PHARMACOEPIDEMIOLOGICAL STUDIE

McGettigan P.1, Henry D.2

1Hull York Medical School, Hull, UK; 2Institute for Clinical Evaluative
Sciences, Hull, UK

Concerns about cardiovascular risks with NSAIDs arose from random-
ized studies of gastro-intestinal safety, Alzheimer’s disease and tumor
protection. Subsequent pharmacoepidemiological studies explored risks
associated with NSAID use in general populations. Factors important in
judging risk include: dose, underlying cardiovascular risk, timeframe for
risk onset. We investigated how these factors were reported in the phar-
macoepidemiological studies.
Methods: Review of studies included in a systematic review and meta-
analysis of cardiovascular risk.
Results: Of 51 eligible studies, 28 case–control studies included
184,946 cardiovascular events, 23 cohort studies described outcomes in
>2.3 million exposed individuals.
Dose: Of 38 studies reporting on rofecoxib and/or celecoxib, 14 and 8
respectively reported risk with different doses; all used the same low/
high dose stratifications. Of 42 studies reporting on one or more of three
commonly-used NSAIDs (ibuprofen, diclofenac, naproxen), only nine
reported low/high dose risk estimates and three different dose stratifica-
tions were used.
Background: cardiovascular risk: Fourteen studies provided informa-
tion on ‘high’ and ‘low’ risk populations. ‘High’ and ‘low’ risk definitions
varied between studies.
Timeframe for risk onset: Thirteen studies, reported events among new-
users of NSAIDs; nine found risk elevated within 30 days; three within
14 days.
Conclusion: In assessing NSAID-associated cardiovascular risk, a
minority of studies reported three factors that are important potential
effect modifiers. Among studies providing this information, between-
study variability in defining factor-related parameters impeded assess-
ment of variation in cardiovascular risk. Agreement on reporting criteria
would greatly improve the value of data from pharmacoepidemiological
studies of NSAID-related risk and permit greater precision in risk esti-
mates.

P254
DRUG-RELATED PROBLEMS IN PAEDIATRIC PATIENTS IN
UK: WHAT IS THE EXTENT OF HOSPITAL PHARMACIST’S
CONTRIBUTION?

Rashed A.1, Neubert A.1, Tomlin S.2, Jackman J.2, Wong I.1

1Centre for Paediatric Pharmacy Research, The School of Pharmacy,
University of London, London, UK

Introduction: Limited research has investigated the incidence and nat-
ure of drug-related problems (DRPs) in children. The size of DRPs in
paediatric population in UK is unknown. Our aim is to identify the inci-
dence of DRPs in children admitted to paediatric wards or attending
Accident & Emergency (A&E) department in a UK hospital and to eval-
uate pharmacist contribution in solving a problem.
Methods: Prospective cohort study was conducted in a paediatric hospi-
tal and included children aged 0–18 years admitted to medical ward, pae-
diatric intensive care unit (PICU) and neonatal intensive care unit
(NICU) or attending the A&E department during a 3-month study period.
DRPs were classified based on PCNE classification system (V5.01).
Pharmacist intervention and time spent per DRP cases were recorded.
Results: Four hundred and eighty-three children were included from the
three wards and one A&E department. Mean age of the study population
was 4.5 years (±4.9), 60% were male. 161 of the 483 patients suffered
from 237 DRPs. Overall DRPs incidence in the study cohort was 33.3%
(95% CI, 29.1–37.7). Incidence was found to be highest in PICU
(60.0%; 95% CI, 45.2–73.6). 64.1% of DRP cases were preventable and
out of these 82.9% were intervened by pharmacist. Overall average time
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needed by pharmacist for intervention and solving a DRP was 9.8 min
(±8.8).
Conclusion: This study showed that DRPs are a significant problem in
paediatric population in UK. Also, hospital pharmacist’s has a significant
role on improving the quality of paediatric patient care as well as the
economic impact on healthcare system.
Funding: ManMed Award 2009 from NPPG.

P255
HORMONE REPLACEMENT THERAPY IN SOUTH AFRICA
AND THE IMPACT OF THE WOMEN’S HEALTH INITIATIVE
STUDY

Truter I.

Drug Utilization Research Unit, Department of Pharmacy, Nelson Man-
dela Metropolitan University, Port Elizabeth, South Africa

A study to determine the impact of the Women’s Health Initiative (WHI)
study on the prescribing of hormone replacement therapy (HRT) from
2002 to 2005 in South Africa found that the discontinuation rate for
HRT following publication of the WHI study increased from 3.47% to
7.54%, while the initiation rate decreased from 15.34% to 9.10%. The
primary aim of this follow-up study was to determine the prescribing pat-
terns of HRT to establish if major changes have taken place since the last
study. A retrospective, cross-sectional drug utilisation study was con-
ducted. Prescription data of a medical aid administrator were retrospec-
tively analysed for 2008 and 2009. A total of 33556 HRT products were
prescribed to 3605 patients over the 2 years. The average age of patients
was 50.78 (SD = 12.51) years in 2008 and 50.21 (SD = 12.41) years in
2009. Patients received an average of 5.80 (SD = 4.09) products during
2008 and 6.50 (SD = 4.85) products during 2009. Oestrogens (ATC code
G03C, excluding tibolone) were the most frequently prescribed (71.83%
in 2008/2009 compared to 72.28% in 2005), followed by progestogens
and oestrogens in combination (20.09% in 2008/2009 and 20.39% in
2005). Progestogens accounted for 3.49% of prescribing frequency in
2008/2009 compared to 2.20% in 2005. No major differences in the pre-
scribing of HRT since 2005 could therefore be detected. Adverse effects
linked to HRT use may be affected by time after onset of menopause
when HRT was started. A longitudinal study over several years which
include diagnoses is recommended to be conducted in South Africa.

P256
RATIO ‘INHALED CORTICOSTEROIDS TO TOTAL
ANTI-ASTHMA DRUGS’, AND ASTHMA-RELATED HOSPITAL
ADMISSIONS

Laforest L.1, Martin J.1, Licaj I.1, Devouassoux G.2, Chatte G.3,
Van Ganse E.1

1Pharmacoepidemiology, CHU Lyon, France; 2Respiratory Medicine,
Lyon-Sud University Hospital, Lyon France; 3Respiratory physician,
Caluire, France;

Financial support: This study was supported by the French National
Health Insurance Agency.
Background: The inadequate use of inhaled corticosteroids (ICS)
remains an issue in asthma. The ratio of ICS units to total anti-asthma
medications dispensed (ICS/R03 ratio) may be useful to assess the risk
of severe exacerbations, leading to asthma-related hospitalisations
(ARHs). We tested this hypothesis using claims data.
Objectives: To verify in claims databases whether patients with a higher
ICS/R03 ratio experience fewer ARHs.
Methods: A random sample of patients aged 16–40, with regular use of
respiratory drugs in 2005 was selected from the French national claims
database (EGB). Three groups were defined according to the value of
ICS/R03 ratio in 2007: 0% (‘non users’), <50% (‘inadequate users’) and
‡50% (‘adequate users’). ARHs in 2007 and 2008 were compared
between the three groups.

Results: Among 1812 patients (mean age = 32 year-old, 54.2%
females), non users, inadequate users and adequate users were 17%, 37%
and 46%, respectively. ARH rate was 0.9% in 2007 (0.7% in 2008).
Patients with ARH in 2007 were more numerous (P = 0.0006) among
inadequate users (2.10%), compared with adequate users (0.24%) and
non users (0.32%). Differences were also observed in mean ARH-
induced costs: 2.16 €, 48.30 € and 3.70 € for non users, inadequate, and
adequate users (P = 0.0005). Conversely, no conclusive results were
obtained with the number of quarters containing ‡ one dispensing of
ICS, nor with the proportion of days covered by ICS in 2007.
Conclusions: Patients with ICS/R03 ratio ‡50% experience fewer
ARHs than inadequate users, suggesting improved asthma control. ICS/
R03 ratio may help identify asthma patients at risk of ARHs in adminis-
trative databases. The differences observed between different markers of
exposure will be discussed.

P257
STATINS AND NEW-ONSET DIABETES IN THE PRIMARY
CARE POPULATION

Zaharan N. L., Williams D., Bennett K.

University of Malaysia, Kuala Lumpur, Malaysia

Introduction: Recent meta-analyses of randomized controlled trials
have shown increased risk of new-onset diabetes with statins [1, 2]. The
risk of new-onset diabetes with statins in the general primary care popu-
lation needs to be determined.
Methods: A retrospective cohort study was performed using the Irish
Health Services Executive-Primary Care Reimbursement Services
national pharmacy claims database. Individuals prescribed any medicines
were identified from January 2001 to January 2009 (n = 1,233,166).
Patients newly prescribed statins from 1st January 2002 to 31st Decem-
ber 2007 were identified from the cohort (n = 197,138). Patients with
new-onset type 2 diabetes were identified as individuals newly initiating
oral antidiabetic therapies (n = 25,820). Those prescribed statins in the
same month or after initiation of antidiabetic therapies were excluded.
Adjusted hazards ratios (HR) with 95% confidence intervals were calcu-
lated to examine the association between prescribed statins and time to
new-onset diabetes using Cox proportional hazard regression compared
to those prescribed none. A test for linear trend was used to examine
the dose and duration response relationship of statins on new onset
diabetes.
Results: Any statin was associated with increased risk of new-onset dia-
betes (HR 1.18[1.15, 1.22]) in this cohort. Increased risk of new-onset
diabetes was found with monotherapy of rosuvastatin (HR 1.41[1.31,
1.52]), atorvastatin (HR 1.23[1.19, 1.27] and simvastatin (HR 1.15[1.05,
1.25]). A significant linear trend association between duration and dose
of treatment and new-onset of diabetes was observed with all classes of
statins (P < 0.0001).
Conclusion: An increased risk of new-onset diabetes was found in
those prescribed statins showing linear association with duration and
dose of treatment.
References:
1. Sattar N, Preiss D, Murray H et al. Statins and risk of incident diabe-

tes: a collaborative meta-analysis of randomised statin trials. Lancet
2010; 375: 735–42.

2. Rajpathak S, Kumbhani D, Crandal J, et al. Statin therapy and risk of
developing type 2 diabetes: a meta-analysis. Diabetes Care 2009; 32:
1924–29.
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P258
CONSUMPTION OF NON-STEROIDAL ANTI-INFLAMMA-
TORY DRUGS IN SERBIA: A COMPARISON WITH HUNGARY
DURING 2005–2008

Ćalasan J., Mijatović V., Sabo A., Horvat O., Stilinović N.

Department of pharmacology and toxicology, Faculty of Medicine, Novi
Sad, Serbia

Introduction: Non-steroidal anti-inflammatory drugs (NSAIDs) are
among the most frequently used medications worldwide and as such are
frequently used to treat common musculoskeletal conditions. The wide-
spread use of NSAIDs has led to increased prevalence of adverse effects
of these drugs. For these reasons it is important to analyze the amount
and pattern of use of NSAIDs in Serbia and to compare these parameters
with those in other countries.
Methods: The analysis covered the use of NSAIDs in Serbia and Hun-
gary during the 4-year period 2005–2008. Data on consumption of drugs
of M01A group [according to the Anatomical Therapeutic Chemical clas-
sification (ATC)] were obtained from the annual reports of the Agency
for Drugs and Medical Devices of Serbia and from results published in
original report on trends in NSIAD market (Inotai et al. Pharmacoepi-
demiol Drug Saf 2010; 19: 183–190) Results were expressed as the num-
ber of defined daily doses/1000 inhabitants/day.
Results: In Serbia, use of diclofenac comprised 50% of total NSAIDs
consumption (without a tendency of decrease in its consumption), fol-
lowed by ibuprofen (without a tendency of increase in its prescription),
while in Hungary diclofenac use was decreasing over the years and ibu-
profen consumption has increased nine times.
Conclusions: Considerable improvement has been made in Hungary,
concerning pharmaceutical practice. Improvement of the quality of pre-
scription and use of NSAIDs in the population in Serbia can be achieved
by continuous education of physicians and by informing general popula-
tion about the risks of inappropriate drug us.
Key words: ATC/DDD methodology, non-steroidal anti-inflammatory
drugs, pharmacoepidemiology, Serbia, Hungar.
Acknowledgments: This research is part of the project No. 41012 which is
financially supported by theMinistry of Science of the Republic of Serbia.

P259
ASSESSMENT OF CONTROLLED MEDICINES
PRESCRIPTION PATTERNS IN THE CONTEXT OF GREEN
AND RED COLOURED SCRIPTS

Akici A.1, Demircan D.1, Topcu I.2, Yilmaz H.2, Donertas B.1,
Berkman K.1

1Department of Pharmacology, Marmara University School of Medicine,
Istanbul, Turkey; 2Provincial Health Directorate of Istanbul, Turkey

Introduction: In Turkey, controlled ‘psychotropic drugs’ and ‘narcotic
drugs’ are allowed to use in the therapy under the condition if they are
written out on ‘green coloured scripts (GCS)’ and ‘red coloured scripts
(RCS)’ respectively. In this study, it was aimed to reveal controlled medi-
cines (CM) utilization by comparing content of GCS and RCS.
Method: A total of 52000 GCS and RCS (4000 prescriptions/month)
were collected retrospectively (December 2008-December 2009) from
Provincial Health Directorate of Istanbul. GCS and RCS were analyzed
by patients’ gender, indications, pyhsicians’ specialities and CM-related
details.
Results: The majority of scripts were green coloured (78.6%). GCS were
mostly prescribed by physicians from psychiatry (37.4%) while RCS were
mostly prescribed by physicians from child psychiatry (35.0%). The most
frequently prescribed CM on GCS was alprazolam (39.4%) and on RCS
was methylfenidate (51.1%). The most commonly written indication on
GCS was anxiety (30.8%) and on RCS was ‘attention deficiency-hyperac-
tivity disorders’ (53.5%). GCS was prescribed mostly for women (55.4%)
whereas RCS was prescribed mostly for men (67.8%) (P < 0.001). Pre-
scription content was found to be similar for each month.
Conclusion: The findings indicated that there was a tendency towards
to use of controlled psychotropic medicines mostly by women while nar-
cotics mostly by men. Frequently prescribed CM were prescribed by the

psychiatrists. There was no seasonal difference among the prescribed
CM in each month. All these findings may serve as a guide for the devel-
opment of CM follow-up systems and regulations.

P260
ANTIPSYCHOTIC DRUG USE IN NURSING HOME
RESIDENTS WITH PARKINSON’S DISEASE

Azermai M.1, Elseviers M.1,2, Petrovic M.1,3, Van Bortel L.1,
Vander Stichele R.1

1Ghent University, Heymans Institute of Pharmacology, Gent, Belgium;
2University of Antwerp, Department of Nursing Science, Antwerp, Bel-
gium; 3Ghent University Hospital, Service of Geriatrics, Gent, Belgium

Introduction: Guidelines caution against chronic use of antipsychotics,
typical antipsychotics in particular, for older adults with Parkinson’s dis-
ease (PD). Our study goal was to determine the prevalence of antipsy-
chotic utilisation in Belgian nursing home residents with PD, with
attention to drug choice and resident characteristics.
Methods: Prescribing in Homes for the Elderly in Belgium (PHEBE,
2006) was a cross-sectional study conducted in 76 nursing homes inves-
tigating drug utilisation in general. Antipsychotic drugs were categorised
into typical and atypical with the ATC classification.
Results: Parkinson’s disease was diagnosed by the GP in 8.3% (n = 144)
of the residents (n = 1730). Among residents with PD, mean age (84 years
range 56–101), prevalence of dementia (46%), the number of different
drugs chronically used (eight drugs range 1–17), the prevalence of antipsy-
chotic use (n = 41, 29%), and the proportion of typical (36%, mainly halo-
peridol) and atypical agents (64%, mainly risperidone) did not differ
significantly from the nursing home population. In residents with PD using
antipsychotics, insomnia was present in 65% and dementia in 62% vs. resp.
41% and 42% among non-users (resp. P = 0.009 and P = 0.026).
Conclusion: Prevalence and drug choice of antipsychotics was not dif-
ferent among nursing home residents with and without PD, indicating
that GPs did not take PD into account as a riskfactor. Drug Utilisation
Review efforts are needed to reduce the high prevalence and the propor-
tion of typical antipsychotic users in older adults with PD.

P261
USE OFANTIDEPRESSANTS IN BELGIAN NURSING HOMES

Bourgeois J.

Introduction: Reliable pharmaco-epidemiological data on prevalence,
split per indication and supplemented with indication-specific dosage
information about antidepressants (AD) is lacking for the different health
settings, including nursing homes.
Methods: The medication charts from a representative sample of 1730
residents of 76 nursing homes in Belgium (2006 PHEBE Study) were
analyzed. The ATC classification was used to differentiate the AD’s.
Dosages were expressed in Defined Daily Doses (DDD).
Results: Chronic AD use was present in 40.4% of the Belgian nursing
home residents, with multiple AD use in 7.0%. A Selective Serotonine Re-
uptake Inhibitor (SSRI) was prescribed in 63% of the users (N = 695),
trazodone in 27%, a Selective Serotonin and Noradrenalin Reuptake Inhibi-
tor (i.e. venlafaxine) in 10%, and tricyclic antidepressants (TCAs) in 9%.
The physician labeled 35.7% of the residents as depressed. Of these
patients 80% were treated with an AD (predominantly SSRI for the indi-
cation of ‘depression’).
Among the 10.0% patients treated with an AD and not labeled as
depressed (n = 175), 4/10 had ‘depression’ as indication on the prescrip-
tion (SSRI), 4/10 ‘insomnia’ (Trazodone), 1/10 ‘multiple indications’,
and 1/20 ‘neuropathic pain’ (TCA). Prescribed daily dose was mostly 1
DDD or less, and rarely exceeded 2 DDD. There was a decrease of anti-
depressant use in residents with deteriorating dementia.
Conclusion: Belgian nursing homes residents, labeled as depressed, are
appropriately treated with SSRI. Inappropriate use of TCA is still pres-
ent. Further research will determine whether the low dosages and the
lower prevalence of AD in progressing dementia indicates underuse of
AD in nursing homes.
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P262
PREGNANCY OUTCOME FOLLOWING MATERNAL EXPO-
SURE TO STATINS: A MULTICENTER PROSPECTIVE STUDY

Winterfeld U.1, Panchaud A.1, Merlob P.2, Rothuizen L.1, Cuppers-Ma-
arschalkerweerd B.3, Vial T.4, Stephens S.5, Clementi M.6, De Santis M.7,
Pistelli A.8, Berlin M.9, Z Elefteriou M.10, Maňáková E.11, Buclin T.1

1STIS and Division of Clinical Pharmacology and Toxicology, Univer-
sity Hospital, Lausanne, Switzerland; 2BELTIS Rabin Medical Center
and Sackler School of Medicine, University of Tel-Aviv, Tel-Aviv, Israel;
3TIS, National Institute of Public Health and Environment, Bilthoven,
The Netherlands; 4Centre Antipoison-Centre de Pharmacovigilance, Hos-
pices Civils, Lyon, France; 5UKTIS, Regional Drug and Therapeutics
Centre, Newcastle upon Tyne, UK; 6Servizio di Informazione Teratolog-
ica, Padova, Italy; 7Telefono Rosso-TIS, Department of Obstetrics and
Gynecology, Catholic University of Sacred Heart, Rome, Italy; 8TIS
AOU Carreggi, Florence, Italy; 9Drug consultation-TIS, Assaf Harofeh
Medical Center, Zerifin, Israel; 10Poison Control, Bergamo, Italy;
11CZTIS, 3rd Faculty of Medicine, Charles University, Prague, Czech
Republic

Introduction: Statin use for the treatment of hypercholesterolemia in
women of childbearing age is increasingly common. However, published
data on pregnancy outcome after exposure to statins are scarce and con-
flicting. This contribution addresses the safety of exposure to statins dur-
ing pregnancy.
Method: In a multi-center (n = 11) observational, prospective study we
compared the outcomes of 249 women exposed during the 1st trimester
of pregnancy to simvastatin (n = 124), atorvastatin (n = 67), pravastatin
(n = 32), rosuvastatin (n = 18), fluvastatin (n = 7) or cerivastatin (n = 1)
with a control group exposed to agents known to be non-teratogenic
(n = 249). The data were collected by members of the European Net-
work of Teratology Information Services (ENTIS) during individual risk
counseling between 1990 and 2009. Standardized procedures for data
collection were used in each center.
Results: The difference in the rate of major birth defects between the
statin-exposed group and the control group was not statistically signifi-
cant (4.0% vs. 2.7% OR 1.5; 95% CI 0.5–4.5, P = 0.44). The crude rate
of spontaneous abortions (12.8% vs. 7.1%, OR 1.9, 95% CI 1.0–3.6,
P = 0.04) was higher in the exposed group. However, after adjustment to
maternal age and gestational age at initial contact, the difference became
statistically insignificant. The rate of elective pregnancy-termination
(8.8% vs. 4.4%, P = 0.05) was higher and the rate of deliveries resulting
in live births was significantly lower in the statin exposed group (77.9%
vs. 88.4%, P = 0.002). Prematurity was more frequent in exposed preg-
nancies (16.1% vs. 8.5%; OR 2.1, 95% CI 1.1–3.8, P = 0.02). Nonethe-
less, gestational age at birth (median 39 weeks, IQR 37–40 vs.
39 weeks, IQR 38–40, P = 0.27) and birth weight (median 3280 g, IQR
2835–3590 vs. 3250 g, IQR 2880-3600, P = 0.95) did not differ between
exposed and non-exposed pregnancies.
Conclusion: This study did not detect a clear teratogenic effect of sta-
tins. Its statistical power however is not sufficient to reverse the recom-
mendation of treatment discontinuation during pregnancy. At most, the
results are reassuring in case of inadvertent exposure.

P263
CALCIUM CHANNEL BLOCKERS AND HEMOSTASIS
DISORDERS IN SURGERY

Castanheira L., Calheiros J.

1CICS- Health Sciences Research Centre, University of Beira Interior,
Covilhã, Portugal; 2Avenida Infante D. Henrique, Covilhã, Portugal

Introduction: The calcium channel blockers (CCBs) inhibit platelet
aggregation, which may increase the risk of bleeding. There is evidence
that CCBs are associated with increased perioperative transfusion
requirements and postoperative haemoglobin loss.
This study aimed to determine the association between the chronic use of
CCBs and the composite end point, hemorrhage, need for transfusion or
anemia in perioperative period.

Patients and Methods: A retrospective cohort study was conducted
among the patients who underwent elective surgery in ‘Cova da Beira’
Hospital Center (CBHC) during 1 year. The patients that take were tak-
ing anti-inflammatory non steroid or antithrombotic agents were
excluded. Two groups were evaluated, CCB users and nonusers of
chronic medication.
Results: The study included 295 patients, with a mean age of 48.6 years
and 51.9% were man. There was 267 nonusers of chronic medication, 28
CCBs users. Three CCBs users (10.7%) and 20 nonusers of chronic
medication (7.5%) had the end point. There was no significant associa-
tion between the use of CCB and the occurrence of the end point
(P = 0.481).
Conclusions: The incidence of haemorrhage or the need of transfusion
in perioperative period was not associated with the chronic use of CCBs.
PhD student supported by a research grant from Foundation for Sci-
ence and Technology, Portugal; Grant Number: SFRH/BD/36808/
2007

P264
SELECTIVE SEROTONIN REUPTAKE INHIBITOR AND
HEMOSTASIS DISORDERS IN SURGERY

Castanheira L., Calheiros J.

1CICS- Health Sciences Research Centre, University of Beira Interior,
Covilhã, Portugal; 2Avenida Infante D. Henrique, Covilhã, Portugal

Introduction: The use of selective serotonin reuptake inhibitor (SSRI)
has been associated with an increased bleeding tendency. An increased
volume of blood loss was found during orthopedic surgery in patients
using SSRIs. However, preoperative use of SSRIs was associated with
need blood transfusion only in one study. These results are contradictory
about the impact of a possible impaired hemostasis associated with the
perioperative use of SSRIs.
This study aimed to determine the association between the perioperative
use of SSRI and the composite end point, hemorrhage or need for trans-
fusion during surgery and postoperative period.
Patients and Methods: A retrospective cohort study was conducted
among the patients who underwent elective surgery in ‘Cova da Beira’
Hospital Center (CBHC) during 1 year. The patients that were taking
anti-inflammatory non steroid or antithrombotic agents were excluded.
Two groups were evaluated, nonusers of antidepressants and SSRIs
users.
Results: The study included 746 patients, with a mean age of 52.3 years
and 64.6% were women. There were 696 nonusers of antidepressants
and 50 SSRI users. Of the SSRI users one patient (2.0%) had a haemor-
rhage and 41 (5.9%) of the nonusers of antidepressants had the end
point. There is no statically significant difference between the two groups
(P = 0.352).
Conclusions: The incidence of haemorrhage or the need of transfusion
in perioperative period was not associated with the chronic use of SSRI.
Liliana Castanheira PhD student supported by a research grant from
Foundation for Science and Technology, Portugal; Grant Number:
SFRH/BD/36808/2007.

P265
CONSUMPTION OF DRUGS ACTING ON CARDIOVASCULAR
SYSTEM IN SERBIA

Divac N., Todorovic Z., Stojanovic R., Savic Vujovic K., Nesic Z.,
Prostran M.

Department of Pharmacology, Clinical Pharmacology and Toxicology,
School of Medicine, University of Belgrade, Belgrade, Serbia

Serbia is the 4th country in the world regarding the number of citizens
aged over 65 and in 2007. Had 3rd mortality rate due to cardiovascular
diseases in the world. One of the consequences of such demographic oc-
curencies is the increase of the use of cardiovascular drugs.
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The aim of this study is to analyse consumption of cardiovascular drugs
in Serbia. This is a retrospective study. The data on drug utilization from
2004. to 2007. were obtained from the reports of the Medicines and
Medical Devices Agency of Serbia.
The ATC/DDD methodology was used. The results were expressed as a
number of DDD/1000 inhabitants/day (DDD/TID).
Cardiovascular drugs (ATC group C) dominated in total drugs consump-
tion (35.25%). Over the study period consumption of C drugs increased
significantly (r = 0.93, P < 0.05). ACE inhibitors were dominant in total
C drugs use with 41% on average. Beta blockers and calcium channel
blockers participated in C drugs use equally, 11% each. The most strik-
ing is the increase of the use of statins, which in 2004 and 2005 did not
participate in the consumption of C drugs, but from 2006. Simvastatin
became one of the 10 most frequently prescribed. The increase in total C
drugs consumption in Serbia was mainly on the account on ACE inhibi-
tors and the utilization of these agents also increased significantly
(r = 0.92, P < 0.05).
This study reveals the increasing trend towards consumption of C drugs
in an ageing Serbian population and corroborates the alarming epidemio-
logic data on the incidence on cardiovascular diseases.

P266
UTILIZATION OF ROSIGLITAZONE BETWEEN 2001 AND
2010 IN HUNGARY

Doró P., Benk}o R., Bor A., Matuz M., Soós G.

Department of Clinical Pharmacy, University of Szeged, Szeged,
Hungary

Introduction: Rosiglitazone (Avandia) became available for the treat-
ment of type 2 diabetes in Hungary in 2001, and its combination with
metformin (Avandamet) was introduced in 2005, and the combination
with glimepiride (Avaglim) in 2007. Due to concerns on the cardiovascu-
lar safety of rosiglitazone containing medication the European Medicines
Agency recommended the suspension of marketing authorization of these
medication on 23rd September 2010. Doctors were recommended to stop
prescribing these medication, but pharmacies could dispense them on
previously issued prescriptions. These medication were withdrawn on
15th February 2011.
The aim of this study was to analyze the changes in the utilization of ros-
iglitazone during its availability in Hungary between 2001 and 2010.
Methods: Crude national drug utilization data was obtained from IMS
PharmMIS Consulting Company regarding the years between 2001 and
2004, and from the administrative drug dispensing database of the Hun-
garian National Health Fund Administration regarding the years between
2005 and 2010. Data were analyzed according to the ATC/DDD (WHO)
methodology. Data were expressed as defined daily doses per 1000
inhabitants per day (DDD/TID).
Results: Between 2001 and 2004 the utilization of rosiglitazone was
negligible, reaching 0.079 DDD/TID in 2004, which was only 0.19% of
the total oral antidiabetic drug use. Popularity started to rise with the
introduction of the combination of rosiglitazone with metformin (Avand-
amet) in 2005. Its utilization peaked in 2008, when Avandamet use was
1.875 DDD/TID, and the total rosiglitazone use was 2.046 DDD/TID,
which was 4.59% of the total oral antidiabetic drug use. The use of ros-
iglitazone and glimepiride combination remained marginal, peaking in
2009 at 0.051 DDD/TID. In September 2010, total rosiglitazone use was
1.580 DDD/TID, which dropped to 0.850 DDD/TID in October, and in
December it was only 0.137 DDD/TID.
Conclusions: Rosiglitazone had a limited use throughout its one dec-
ade of history. As a limited number of patients had used rosiglitazone,
it is unlikely to have caused a large number of excess cardiovascular
events in Hungary. Its withdrawal does not cause disruption or any
essential problem in the treatment and care of patients with type 2 dia-
betes.

P267
DRUG USE AND KNWOLEDGE IN A ELDERLY
POLIMEDICATED PORTUGUESE POPULATION

Joaquim J. J., Campos M. C

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: Polypharmacy is defined as the simultaneous and long-
term use of different drugs by the same patient, and it is usually associ-
ated with inappropriate use of medicines. The aim of this study was to
determine the incidence of polypharmacy in the elderly and verify their
knowledge on their own pharmacological prescription.
Methods: Study was conducted in the Health Center of Santa Comba
Dão, and consisted in a correlational cross-sectional descriptive study.
The data collection took place within 4 months, in a sample of 250
patients aged over than 65 years, and was conducted through a question-
naire associated with the medical records of each patient. The results
were analyzed in SPSS v.16.
Results: Most of the elderly had more than four pathologies (60%), and
the most affected systems were the cardiovascular and muscle-skeletal.
Polypharmacy was observed in 91.2% of the elderly, and there was a
consumption of 4.6 drugs on average by each patient. In this study minor
polypharmacy occurred in 71 patients (28.4%), moderate polypharmacy
occurred in 73 (29.2%) and polypharmacy major occurred in 84 (33.6%).
Concerning knowledge, only 12.4% of the patients listed the exact num-
ber of drugs consumed while 53.6% did not know their complete pre-
scription and 34% did not know it at all.
Conclusion: High levels of polypharmacy were obtained, and insuffi-
cient knowledge by patients on their own consuming drugs was
observed, which can lead to several risks. It is necessary to create more
and better preventive strategies and studies to evaluate the clinical situa-
tion of the elderly.

P268
PATTERN OF MEDICATION USE IN ELDERLY
INSTITUTIONALIZED

Joaquim J. J., Pereira J.

Department of Pharmacy, College of Health Technology of Coimbra

Introduction: Progressive aging of the population is a reality as the fact
that lead to the simultaneous existence of multiple diseases, particularly
chronic, in the same person. Being the age group that consumes more
drugs, the elderly, are highly susceptible to drug interactions and adverse
drug reactions. The aim was to analyze the pattern of drug consumption
in elderly.
Methods: Were described the most consumed pharmacotherapeutic
groups, calculated the proportion of elderly chronically medicated, aver-
age number of medications consumed (not chronic/chronic use or SOS)
and also checked the influence of gender and age. The study was per-
formed in a nursing home (center of Portugal), and consisted in a correla-
tional cross-sectional descriptive study.
Data were collected from the therapeutic files. Results were analyzed in
SPSS v.16.
Results: The sample consists of 71 elderly, 49 (69%) were female and
38 (53%) aged 65 or more years. The elderly consume in SOS at least
one medication/day and a maximum of 2.13 medicines in acute situations
and 12 in chronic use. Average is 6.65 drugs/day, 1.18 in SOS and 5.34
in chronic use. Women’s are the major consumers of drugs either in SOS
or chronic use or even in acute situations.
Conclusion: The pharmacotherapeutic groups most consumed by the
elderly were ‘Anti-hypertensive’s’ (74.65%) and ‘Psychotropics’
(70.42%). The results of this study show a high pattern of drug use
among persons aged 65 years or more and data show us that system
needs to be changed to get a more efficiently survey in prescriptions.
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P269
DIAGNOSTIC AND TREATMENT PATTERNS FOR ACUTE
MALE URETHRITIS IN 4 RUSSIAN CITIES

Kostyakova E., Korolev S., Andreeva I. Kozlov S., Belikov A., Grinev A.,
Evstafiev V., Kirpicheva N., Serdutskaya M., Korneva E

Smolensk State Medical Academy, Smolensk, Russia

Objectives: Making an etiological diagnosis of acute male urethritis
poses a significant challenge because of the lack of reliable diagnostics
methods (DM) for identification of atypical pathogens in routine clinical
practice in Russia. We aimed our study to determine the diagnostic and
treatment patterns for acute male urethritis in Russia.
Methods: Retrospective cross-sectional study was conducted during
2009 in 5 centers in 4 cities of the Central Part of Russia (Kaluga,
Pskov, Smolensk – 2 sites and Tula). Data on diagnostic and treat-
ment approaches for acute urethritis in male subjects ‡16 years old
were collected and analyzed with the use of specially designed case
report forms.
Results: 556 cases of acute male urethritis were analyzed during study
period: Smolensk #1 (120/21.6%), Pskov (150/27%), Kaluga (95/
17.1%): Smolensk #2 (102/18.3%), Tula (89/16.0%). The average age of
patients was 29 years (16–68 years). The following DM were used in
96.4% of cases (C. trachomatis: PCR (138/24.8%), ELISA (156/28.1%);
N. gonorrhoeae and T. vaginalis, respectively: urethral smear microscopy
(445/80.0%), PCR (109/19.6% and 130/23.4%); U. urealyticum and M.
hominis, respectively: bacteriology (140/25.2% and 135/24.3%), PCR
(135/24.3% and 133/23.9%); M. genitalium: PCR (135/24.3%). The
most common diagnosis in Smolensk #1 was gonococcal urethritis (GU)
(61.7%), in Pskov, Kaluga, Tula – non-gonococcal urethritis (NGU)
(68.0, 54.7, 66.3%), in Smolensk #2 – unspecified urethritis (UU)
(45.1%) and NGU (36.3%). Treatment patterns included 1) antimicro-
bials (ABx) solely – in 66.3%, and 2) ABx + non- ABx – in 32.2% of
cases. The most often prescribed ABx were azithromycin (25.7%), cef-
triaxone (17.4%), doxycycline (13.3%), metronidazole (11.4%), flucona-
zole (13.7%), josamycin (5.8) and ofloxacine (5.5%).
Conclusions: Use of PCR for atypical pathogens was rare (C. tracho-
matis 24.8%, U. urealyticum 24.3%, M. hominis 23.9%, M. genitalium
24.3%).
Doubtful culture methods were used for detection of U. urealyticum and
M. hominis (25.2% and 24.3%).
ABx coverage for atypical pathogens was low in case of GU (<20% of
total cases), GU + APU (<50%), TVU (<30%) and TVU + APU (<60%)
that was not comply with modern practical guidelines of STD and acute
urethritis therapy.

P270
PHARMACIST–PATIENT COMMUNICATION MIGHT
IMPROVE ADHERENCE TO MEDICATION BEHAVIOR:
CROSS-SECTIONAL STUDY

Culig J.1, Leppée M.2, Bacic-Vrca V.3, Mestrovic A.4, Boskovic J.5

1College of Health Technology of Coimbra Andrija Stampar Institute of
Public Health, Zagreb, Mirogojska, Croatia; 2Andrija Stampar Institute
of Public Health, 10000 Zagreb, Mirogojska 16, Croatia; 3Faculty of
Pharmacy and Biochemistry, Zagreb, A. Kovacica, Croatia; 4Education
Centre Farmacia, Pharma Division, Zagreb, Heinzelova, Croatia; 5Fac-
ulty of Pharmacy and Biochemistry, Zagreb, A. Kovacica, Croatia

Introduction: Patients’ adherence to chronic medication is poor. A sur-
vey in Zagreb from 2008 showed that adherence was only 41%, for
which various reasons were found: personal behavior (forgetfulness,
away from home), drug prescribing (dosage schemes, too many different
drugs), doctor–patient and pharmacist-patient communication.
Patients and Methods: Patients with chronic diseases were interviewed
during their visit to a public pharmacy (Pharmacia, Zagreb). A standard
questionnaire to assess the adherence behavior rate was used along with
the standard EQ-5D. A pharmacist–patient communication was evaluated

using a set of eight specific questions. They were asked to visit the phar-
macy within 30 days for the next prescribed packages of the same medi-
cation. The same interview was repeated.
Results: At the 1st visit, 152 patients accepted to take part in the survey.
Among the prescribed medication, 52.8% was cardiovascular treatment.
According to a self-reported interview, 65.1% of patients claimed to be
adherent to medication. Only 87 patients (57.2%) showed up at the 2nd
visit to the pharmacy and took part in the survey; 60 of them (69.0%)
claimed to be adherent to medication. The evaluation of the pharmacist-
patient communication showed significant improvement during the 2nd
visit. Statistically significant was the answer to the procedure of loudly
repeating the dosage scheme by patients (P < 0.05). The QoL parameters
showed better results in chronic patients who were adherent to medica-
tion.
Conclusion: Patients’ adherence to medication behavior is a great chal-
lenge for efficient pharmacotherapy. The pharmacist-patient communica-
tion should be reassessed and improved.

P271
REFILL-BASED COMPLIANCE RATES OF CALCIUM
CHANNEL BLOCKERS USING RETROSPECTIVE MEDICINE
CLAIMS DATA

Smit R., Serfontein J. H. P., Lubbe M. S., Steyn R.

Faculty of Health Sciences, Medicine usage in South Africa, School of
Pharmacy, North-West University, Potchefstroom, South Africa

Objective: To determine the refill-based adherence rates and to compare
the costs associated with an under- or over-supply of calcium channel
blockers (CCB).
Research Methodology: A non-experimental, quantitative retrospective
drug utilization review was performed on medicine claims data from a
pharmacy benefit management company in South Africa for the period
January 1, 2005 until December 31, 2008. Refill-based adherence rates
were calculated for 107,529 CCBs that were prescribed more than once
during a 4-year period. The refill-based adherence rate was calculated
per trade name by using the following equation: Refill-adherence rate =
(total number of days of CCBs supplied – days supplied at the last
refill)/(date last claimed – date first claimed). [RSA Rand (R)/$US =
6.38112 (2005); 6.78812 (2006); 7.06926 (2007) and 8.27505 (2008)].
Results: Only 60.34% of CCBs had acceptable refill-adherence rates
(between 90% and 110%). CCB with refill-adherence rates below 80%
(possibly under-supplied) accounted for 35.65% of the CCB medicine
items and represented 24% (n = R41,758,610.75) of the total cost
(N = R174,105,357) of all CCBs included in the study. The average
refill-adherence rates of male patients (91.46% SD = 149.93%) were
higher than those for female patients (88.89% SD = 135.82%). The high-
est average refill-adherence rate was noted with CCBs containing amlod-
ipine (93.39% SD = 143.4%). Only 54.4% of nifedipine containing
CCBs had acceptable refill-adherence rates between 80% and 120%.
Conclusion: The financial implication of non-adherent use of CCBs is
relatively large and efforts should be made to promote better adherence
by patients.

P272
THE INFLUENCE OF EDUCATION LEVEL ON SELF-MEDICA-
TION AND MEDICINE CONSUMPTION AMONG PREGNANT
WOMEN IN MONTENEGRO

Lutovac B.1,2, Duborija-Kovačević N.1, Pravilović D.2, Lopičić B.2,3

1Medical School of University of Montenegro, Department of Pharma-
cology and Clinical pharmacology, Podgorica, Montenegro

Introduction: Self-medication (SM) is defined as treatment of common
health problems with medicines especially designed and labeled for use
without medical supervision and approved as safe and effective for such
use. Anything a pregnant woman (PW) ingests or is exposed to could
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affect her fetus. The objective of this study was to evaluate SM among
PW and its correlation with education level.
Methods: This cross-sectional pharmacoepidemiological study was con-
ducted in Department of Obstetric and Gynecology of the General Hospi-
tal ‘Danilo I’ in Cetinje. A total of 246 PW were interviewed using a
questionnaire over a period of seven consecutive weeks starting in Octo-
ber 2010, regarding socio-demographic data and pregnancy information,
proportion of utilization of OTC medications, and prescription only med-
ications (POM), supplement intake and utilization of herbal medication.
According education level, PW were classified into undergraduate and
graduate group. Data were analyzed using EPI INFO version 10 for Win-
dows. Chi-square test was used to test the significance.
Results: Approximately 5% (n = 13) of PW reported a chronic disease.
Mean medication intake per PW was 1.7 ± 0.8. Less than one third took
OTC medications and more than two thirds took POM. Among the OTC
and other medications that were self-administered, the most common
were analgesics and antipyretics (42.3%), followed by medications for
the leukorrhea (27.8%), alimentary tract and metabolism (12.6%) and
antibiotics (8.9%). PW mostly did so base on their own decision
(59.75%). With the exception of supplements, SM was used more in
undergraduates than in graduates (P < 0.05). Including supplements,
there was significantly higher use of drugs among graduates, than in
undergraduates (P < 0.05). More percentage of graduates advocated the
use of iron or folic acid or calcium supplements during pregnancy, than
in undergraduates (P < 0.001).
Conclusions: SM, in particular the use of supplements, is more frequent
in graduate than in undergraduate PW probably due to higher socioeco-
nomic class and better education about supplements’ benefit and potential
risks of other drugs.
Keywords: self-medication, pregnant women, education level.
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SURVEILLANCE OFANTIBIOTIC USE AT THE DEPARTMENT
OF MEDICINE OFA TERTIARY HOSPITAL IN CROATIA – A
CROSS-SECTIONAL STUDY

Makar-Ausperger K.1, Erdeljic V.1, Radacic-Aumiler M.1, Likic R.1,
Cegec I.1, Arapovic S.2, Francetic I.1

1Unit for Clinical Pharmacology, Department of Medicine, University
Hospital Zagreb, Croatia; 2Croatian Agency for Medicinal Products and
Medical Devices, Zagreb, Croatia

Introduction: Antibiotic resistance is mainly driven by inappropriate
antibiotic use. Surveillance of antibiotic use on regular basis, as part of
other measures, can lead to a reduction in the number of antibiotic pre-
scription, their inappropriate use, cost and bacterial resistance. The aim
of this study was to evaluate antibiotic consumption at the Department of
Medicine, with emphasis on reserve list antibiotics use.
Patients and Methods: We performed a cross-sectional study at the
Department of Medicine in September-2010 including all patients who
were prescribed ‡1 antibiotic and/or antifungals and/or antivirals. Data
were obtained from patients’ medical charts.
Results: Overall, 52% of hospitalized patients were receiving ‡1 antibi-
otic, an antiviral (12%), or an antifungal (21%). Most antibiotics were
prescribed at the Unit for Haematology (42%) and the Unit for Gastroen-
terology (14%). Surprisingly, at the ICU only 12% of patients were pre-
scribed an antibiotic. Most patients were prescribed 1 (53%) or 2 (33%)
antibiotics. The most prescribed antibiotic was ciprofloxacin (19%), fol-
lowed by metronidazol (14%), piperacillin/tazobactam (12%), vancomy-
cin (12%), amoxicillin/clavulanic acid (5%), cefepime (5%), and
meropenem (5%). The high use of ciprofloxacin could be explained with
no restriction in place to limit its use, and high prescription in urinary
and abdominal infections. In the overall volume of prescribed antibiotics,
47% were antibiotics from the reserve list.
Conclusion: Rationalization and survey of antibiotic consumption at the
Department of Medicine is urgently needed, both to control for antibiotic
selection pressure and increasing costs associated with nosocomial infec-
tions.

P274
LITERATURE PATTERN ON OFF-LABEL DRUG USE

Mesgarpour B.1, Müller M.1, Herkner H.2

1Department of Clinical Pharmacology, Medical University of Vienna,
Vienna, Austria; 2Department of Emergency Medicine, Medical Univer-
sity of Vienna, Vienna, Austria

Introduction: ‘Off- label’ drug use is the prescription of medications
outside their licensed indications in the terms of dosage, age, indication
or route of administration. It is a common practice, especially in neonates
and children as well as for diseases that are difficult to treat. This study
has been undertaken to examine the pattern and characteristics of litera-
tures on off-label drug use.
Methods: A search was conducted on EMBASE and MEDLINE via
Ovid SP (from 1988 and 1948 to March 2011, respectively) which was
based on two highly sensitive search strategies for retrieving literature on
off-label use of medications. Retrieved documents were categorized by
research topics, literature characteristics, study population and the names
of off-label drugs or unlicensed indications. Anatomical Therapeutic
Chemical (ATC) codes and International Statistical Classification of Dis-
eases and Related Health Problems (ICD-10) were used for classifica-
tion.
Results: A total of 4067 documents were found, published over a 42-
year period. The number of documents increased markedly during the
period 2003–2010, with an average growth rate of 34.3% per annum.
The most popular language of literature on off-label use of medication
was English (85.2%). Original (40.8%) and review articles (29.5%) were
the most common types of publication. Two thousand five hundred and
thirteen documents were classified as preclinical and clinical studies, 513
documents were identified as utilization of off-label drugs and 1041 doc-
uments were related to legal, ethical, economic or public health aspects
of prescribing drugs beyond their licensed indications. In all categories,
the majority of studies had been done in the general population (82.0%).
Preclinical and clinical studies were sorted to four subcategories: effec-
tiveness/ efficacy studies (58.9%), safety studies (55.1%), clinical appli-
cation studies (24.4%), and animal/laboratory studies (3.5%). Based on
ATC classification, the most frequent topic of preclinical and clinical
studies was off-label use of antineoplastic and immunomodulating agents
(30.5%). However, according to ICD classification, diseases of the ner-
vous system (19.5%), unlicensed indication for approved drugs, were
reported most frequently.
Conclusion: The present study demonstrates an increasing trend of pub-
lications on off-label drug use, particularly in the recent years.

P275
UTILIZATION OF NON-STEROIDAL ANTI-INFLAMMATORY
DRUGS IN THE OUTPATIENT SETTINGS IN THREE MUNICI-
PALITIES IN VOJVODINA, SERBIA

Mijatovic V.1,2, Calasan J.1,2, Horvat O.1,2, Sabo A.1,2, Jevtic M.1,2

1Department of Pharmacology, Toxicology and Clinical Pharmacology,
Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia; 2Institute
of Public Health of Vojvodina, Novi Sad, Serbia

Introduction: Non-steroidal anti-inflammatory drugs (NSAIDs) are
used in the treatment of the musculoskeletal system diseases (MSD) and
their use is associated with numerous adverse effects. The aims of this
study were to determine the amount and structure of the outpatient con-
sumption of NSAIDs and its correlation with the MSD in three munici-
palities in Vojvodina with different levels of health care and to examine
whether the cost of drugs and the level of health care influence the
choice of drug.
Materials and Methods: Data on quarterly consumption of NSAIDs
have been collected from all private and state-owned pharmacies in Novi
Sad, Vrbas and Backa Palanka. The data are presented as number of
DDD/1000 inhabitants/day. Cost/DDD was also calculated. The DU90%
methodology was used. Data on the incidence of the musculoskeletal
system disease were obtained from the Institute of Public Health of
Vojvodina.
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Results: The highest total outpatient consumption of NSAIDs was
recorded in Backa Palanka, where the highest prevalence of MSD was also
observed. The lowest NSAIDs consumption and the number of patients
were observed in Novi Sad. Considering the structure of consumed NSA-
IDs in all three municipalities, diclofenac was in the first place, while ibu-
profen, naproxen, meloxicam and nimesulide were dispensed in much
smaller amounts. Among the cheapest NSAIDs are piroxicam and nap-
roxen, while diclofenac is in the third place and ibuprofen in the sixth.
Conclusion: In order to improve both prescription practice, and the pro-
file of used drugs in the population, it is important to continuously edu-
cate health care professionals, as well as to inform general population
about the risks of inappropriate drug use.
Acknowledgements: This research is part of the project No. 41012
which is financially supported by the Ministry of Science of the Republic
of Serbia.
Keywords: ATC/DDD methodology, NSAIDs, Pharmacoepidemiology,
Serbia.

P276
OUT HOSPITAL USE OFATC GROUP N DRUGS FUNDED BY
HEALTH SERVICE FUND IN MONTENEGRO IN 2009

Milijasevic B.1, Tomic Z.1, Sabo A.1, Mikov M.1, Vukmirovic S.1, Sahman
M.2

1Department of pharmacology, toxicology and clinical pharmacology,
Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia; 2ALMS,
Montenegro

Analysis of outhospital drug use ATC-group N drugs given on prescrip-
tion funded by Health Service Fund (HSF) of Montenegero was based
on data taken from the Informational system of the HSF of Montenegro
for the year 2009.
Total outhospital drug use funded by HSF of Montenegero in 2009 was
291.05 DDD/1000 inhabitants/day. Drugs for nervous system (group N),
were on the second place according to amount used with 3124 DDD/
1000 inh/day or 10.73%. Fourth largest amount of money was used for
this group (1.749.52671€).
In the group N the most frequently used subgroup are psyholeptics (sub-
group N05) with 1955 DDD/1000 inh/day or 62.58% of total in group N.
As for financial resources used, this subgroup also takes first place with
599.549.72€ or 34, 27% of total expended finances in this group in 2009.
In subgroup N05 on the first place according to amount of DDDs spent
are anxiolytics with 16.09 DDD/1000 inh/day or 82.30%, on the second
place are antipsychotics with 2.82 DDD/1000 inh/day or 14.42%, while
on the third place are hypnotics and sedatives with 0.64 DDD/1000 inh/
day or 3.27% of total drug utilization inside this subgroup. Fundings
spent on anxiolytics are 250.317.07€ or 41.75%, on antipsychotics,
331.446.93€ or 55.28%, and on hypnotics and sedatives 17.785.72€ or
2.97% of total finances spent for subgroup N05 in the year 2009.
In comparison to year 2007. use of drugs of group N is increased for 1.99
DDD/1000 inh/day or 6.80%. Fundings spent for this group of drugseased.
This Research was Financially Supported by Ministry of Science, Repub-
lic of Serbia, Project NO 41012.
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COMPARISON OF OUTPATIENT CONSUMPTION OF
ANTIASTHMATIC DRUGS IN TWO MUNICIPALITIES IN
SOUTH BACKA DISTRICT, SERBIA

Milosevic M., Horvat O., Sabo A.

Department of Pharmacology, Toxicology and Clinical Pharmacology,
Medical Faculty University of Novi Sad, Serbia

Introduction: Asthma is respiratory disease of considerable importance
due to its high morbidity and mortality rates. However, little is known
about actual antiasthmatic drug consumption in Serbia. The aim of the
study was to compare the outpatient consumption of antiasthmatic drugs
in two municipalities in the same district – Novi Sad (323.708 inhabit-
ants) and Vrbas (43.840 inhabitants).

Materials and Methods: Data on number of packages and size of pack-
ages of antiasthmatic drugs (ATC group R03) from 1 January to 31
March 2008 were obtained from all state-owned and private pharmacies
in these municipalities in South Backa District, Serbia. Consumption was
expressed as DDD/1000 inh/day that was calculated using ATC/DDD
methodology.
Results: The total consumption of R03 group of drugs was higher in
Novi Sad (32.57 DDD/1000 inh/day) than in Vrbas (27.89 DDD/
1000 inh/day) which was lower than in other European countries. The
most frequently used drugs in Novi Sad were inhalants – combination of
fenoterol and ipratropium (13.09 DDD/1000 inh/day) and beclometasone
(7.15 DDD/1000 inh/day). These drugs were also most frequently used
drugs in Vrbas, but their consumption was lower. Interestingly, the con-
sumption of new, expensive group of drugs leukotriene receptor antago-
nists was low in both municipalities.
Conclusions: These results of consumption of antiasthmatic drugs in
South Bačka District shows that there is a pharmacoeconomical impact
on a structure of drugs used in asthma therapy.
Acknowledgement: This research is part of the project No. 41012 which
is financially supported by the Ministry of Science of the Republic of Ser-
bia.
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IS THERE A DIFFERENCE OF BENZODIAZEPINES USE
BETWEEN URBAN AND RURAL COMMUNITIES?

Milosevic M., Horvat O., Mijatovic V., Sabo A.

Department of Pharmacology, Toxicology and Clinical Pharmacology,
Medical Faculty University of Novi Sad, Serbia

Introduction: Benzodiazepines are widely used in clinics and for recre-
ational purposes, but there is little information about difference of their
use between urban and rural communities. The aim of the study was to
compare the outpatient consumption of benzodiazepines in urban com-
munity- Novi Sad (323.708 inhabitants) and rural- Selenca (3279 inhabit-
ants) in South Backa district, Serbia.
Materials and Methods: Data on number of packages and size of pack-
ages of benzodiazepine (ATC group N05) from 1 January to 31 March
2008 were obtained from all state-owned and private pharmacies in these
municipalities. Consumption was expressed as DDD/1000 inh/day that
was calculated using ATC/DDD methodology.
Results: The total consumption in South Backa District was higher than
in Scandinavian countries. In Novi Sad the consumption of N05 group
of drugs was significantly higher (68.59 DDD/1000 inh/day) than in Se-
lenca (39.46 DDD/1000 inh/day). The most frequently used drugs in
Novi Sad were diazepam (27.09 DDD/1000 inh/day), bromazepam
(16.10 DDD/1000 inh/day). In Selenca, bromazepam (16.14 DDD/1000
inh/day) was on the first place, followed by lorazepam (10.99 DDD/1000
inh/day). However, the consumption of non-benzodiazepine hypnotic
(zolpidem) in Novi Sad was lower than Scandinavian countries, while
there was no consumption of this drug in Selenca.
Conclusions: The consumption of benzodiazepines in South Backa Dis-
trict is higher than in Scandinavian countries. The way of life does have
impact on the use of benzodiazepines.
Acknowledgement: This research is part of the project No. 41012which is
financially supported by theMinistry of Science of the Republic of Serbia.
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SELF-MEDICATION AMONG HEALTHCARE STUDENTS IN
MONTENEGRO: DOES EDUCATION MAKES ANY
DIFFERENCE?

Radoman S., Duborija-Kovacevic N.

Department of Pharmacology and Clinical Pharmacology, Faculty of
Medicine, University of Montenegro, Podgorica, Montenegro

Introduction: There are no relevant data about self-medication in
students population in Montenegro. The aim of this pilot study was to
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determine the prevalence of self-medication and the influence of medical
training on the knowledge, attitude and behavior of medical students.
Materials and Methods: An anonymous questionnaire consisted of 29
open-ended and close-ended items (demographic data, frequency and rea-
sons for self-medication and types of drugs used for that purpose) was
administered to the medical students in their 3rd year of medical course
(n = 38) at their first Pharmacology lecture and to the 6th year students
(n = 31) at their last lecture of Clinical Pharmacology. Data were statisti-
cally analyzed and results were expressed as percentages, Chi-square-test
was applied and P < 0.05 was considered significant.
Results: The prevalence of self-medication was 94.7% among 3rd year
students compared to 77.4% among 6th year students (P > 0.05). There
was significant difference (P < 0.05) between 3rd and 6th year students
about the most common reason for self-medication: 68.4% of 3rd year
students marked previous experience with drug and 41.9% of 6th year
students the opinion they know enough about the drug they are taking.
The most common reasons for self-medication in both groups were head-
ache, flu and menstrual pain. Commonly used medicines were analgesics
(3rd year: 84.2%, 6th year: 67.7%), antibiotics (3rd year: 42.1%, 6th
year: 16.1%) and vitamins and minerals (3rd year: 34.2%, 6th year:
19.3%). The most popular analgesics among 3rd year students were ibu-
profen (39%), metamizol (18.6%) and paracetamol in combination
(16.9%) and among 6th year students- ibuprofen (38.1%), diclofenac
(21.4%) and paracetamol (19%).
Conclusion: Prevalence of self-medication among students of Faculty
of Medicine in Montenegro is higher than in countries in region. There is
a need to educate the students about the potential short and long-term
side effects and differences between drugs to ensure safer practice.
Keywords: self-medication, students, education.

P280
CHANGES IN THE USE OFANTIBIOTICS IN AMBULATORY
CARE AMONG ESTONIAN CHILDREN UNDER 4 YEARS OF
AGE, 2001–2007

Rootslane L. Y.1,2, Irs A.2,3

1Department of Pharmacy, University of Tartu; 2State Agency of Medi-
cines, Estonia; 3Division of Clinical Pharmacology, University of Tartu

Misuse of antibiotics, one of the major determinants in development of
resistance, is prevalent especially in children. Respiratory infections are
the main reason for an antibiotic prescription, although most of these are
of viral origin.
The aim of the study was to analyse the use of antibiotics in the treat-
ment of children under 4 years during the period of 2001–2007. The data
were obtained from the Estonian Health Insurance Fund database con-
taining all prescriptions of reimbursed medicinal products. The data of
2001, 2005 and 2007 were used.
Antibiotics made up 40% of all prescriptions for children, this proportion
was higher in 2001 compared to the later years (44%, 39% and 38%). 2/
3 of children received at least one prescription of antibiotics per year, in
2005 the number was lower (57%).
The most often prescribed antibiotic was amoxicillin. Erythromycin and
combination of trimethoprim and sulfamethoxasol ranked second and
third in 2001. Six years later trimethoprim plus sulfamethoxasol was still
in top five, erythromycine had been replaced by clarithromycine. Use of
cephalosporines and amoxicillin plus clavulanic acid had increased. Peni-
cillin was used only in negligible quantity during the study period.
Antibiotics were the most often prescribed medicines for children
>4 years of age and broad-spectrum penicillines were the first choice
during the period 2001–2007. There were limited changes in the total
use of antibiotics, the number of prescriptions increased slightly and the
number of children treated with antibiotics decreased by 5%. The change
in drug selection was more marked.

P281
THE USE OF CARDIOVASCULAR MEDICINES IN CENTER OF
CARDIOLOGY, CLINICAL CENTER OF MONTENEGRO

Sarkinovic E., Novovic J., Dragas D., Mugosa S., Mikov M.

Faculty of Pharmacy, University of Montenegro, Montenegro

Introduction: Analysis of drug utilization in a population is the basis
for the assessment of pharmacotherapy. The aim of our study is to ana-
lyze the use of drugs at the Center for Cardiology, Clinical Center of
Montenegro, to compare the obtained data with the principles of modern
pharmacotherapy practice.
Materials and Methods: We used Central Pharmacy Report as the
source of data about drugs delivered to Center of cardiology in the period
of time January 1–September 30, 2010. Total consumption rate was cal-
culated as the number of daily defined doses (DDD), used in 100 bed
days (BD). The drugs were classified according to the ATC classifica-
tion.
Results: During the reporting period there were 2734 hospitalized
patients and achieved 9683 patient days. Total utilization of cardiovascu-
lar drug was 376.06 DDD/100BD. The most utilized drug group was
angiotensin converting enzyme inhibitors with 142.88 DDD/100BD or
38%, especially fosinopril with 39.29 DDD/100BD or 28.04%. The next
most used drug group were hypolipidemic agents with 66.10 DDD/
100BD or 17.5% and the third place belongs to diuretics with 62.13
DDD/100BD or 16.52%. Drugs with highest use were simvastatin 66.1
DDD/100BD, furosemide 49.73 DDD/100BD and fosinopril 39.29
DDD/100BD.
Conclusion: Based on the results of our study, the use of drugs in the
Center of Cardiology, in most cases, coincides with the principles of
rational pharmacotherapy guidelines.

P282
ADHERENCE TO STATIN MEDICATION; RESULT OFA
PHONE-QUESTIONNAIRE SURVEY

Molnar M. P., Csoka I., Danko D., Frang G., Hanko B, Zelko ????.
Soos G. Y.

Corvinus University of Budapest, Semmelweis University, Institute of
Pharmacy Management

Background: The outcome of the chronic medications is strongly
influenced by the patient’s adherence, the quality of drug administration.
But as it known: clinically useful measures of are less accurate; accurate
measure of compliance are less clinically useful (Steiner, 1999).
In the case of cholesterol lowering medication the accurate long term use
is a key issue for achievement of cardiovascular risk reduction.
Objective: Our group assess the adherence to statin medication of Hun-
garian patients by different methods aiming to find the most appropriate
way of improvement. Actually, the phone questionnaire survey was per-
formed to find out the self-reported adherence.
Methods: The phone questionnaire -surveys was performed among the
representative cohort of the Hungarian population whom statin treatment
has been prescribed by the specialist or family doctor in the last 5 years.
The questions have tended for clearing up the patient’s both positive and
negative attitude to the cholesterol lowering drug use.
Results: Six hundred and fifty adult patients completely answered, 47%
of them reported themselves as ‘accurate drug user’, 23% told, that some-
times make ‘drug holiday’ and 30% belonged to the non-adherent group.
The most frequently mentioned cause of non-adherence, is the fear of
drug-side effects (49%), but the financial obstacle was present only in
3% of non-adherent patients. The essential positive factor of appropriate
drug use is the regular specialist consultation and lab control, the com-
prehensive information about the medication as well as the perception of
the disease complications.
Conclusion: This type of adherence research overestimates most likely
the adherence’s rate of patients, but the drug user’s attitude could be
assess very well. The better knowledge of medication importance leads
the higher of adherence, so the responsibility of health care provider is
significant also in the comprehensive therapeutic information of the
patients.
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P283

HOSPITAL USE OF DRUGS IN UROLOGY CLINIC OF
CLINICAL CENTRE OF MONTENEGRO

Soskic M., Vojinovic A., Mugosa S., Mikov M.

School of Pharmacy, University of Montenegro, Montengro

Introduction: Drug utilization analysis is an important segment of phar-
macotherapy, because it can point out the need and the ways of therapy
rationalization.
Materials and Methods: We used Central Pharmacy Report as the
source of data about drugs delivered to Urology Clinic in the period of
time January 1–September 30, 2004, and in the same period in the year
2010. Total consumption rate was calculated as the number of daily
defined doses (DDD), used in 100 bed days (BD). The drugs were classi-
fied according to the ATC classification.
Results: The total amount of drug consumption was 477.27 DDD/100
BD for the year of 2004, or 473.91 DDD/100 BD for 2010, which means
that every hospitalized patient was getting 4.7 drugs in average during
1 day of treatment. Based on the results from 2004 and 2010, as the
most present drug group, the B group by ATC classification stood out,
that is the drugs used in treatment of blood and blood forming organs
dysfunctions (52.1%, 39.4%). On the second place are the antiinfectives
for systemic use (ATC group J) with 13.8% in 2004, or with 17.4% in
2010, while the third place goes to alimentary tract and metabolism
drugs (ATC group A) with the percentage of 10.6% and 11. 6%. The
largest consumption of antibiotics belong to cephalosporins because the
consumption of them in 2004 and 2010 is over 50%.
Conclusion: Utilization of analyzed drug groups in majority concords
with contemporary pharmacotherapy principles.

P284
USE OF DRUGS IN ELDERLY PATIENTS FROM
GERONTOLOGY CENTER NOVI SAD: A DESCRIPTIVE
STUDY

Stilinovic N.*, Gavrancic M., Gigov S., Zivkovic J., Vasovic V., Djakovic-
Svajcer K.

Department of Pharmacology, Toxicology and Clinical Pharmacology,
Faculty of Medicine Novi Sad, Novi Sad*Present address: Nebojsa
Stilinovic, Hajduk Veljkova 3, 21000 Novi Sad.

Introduction: If we take a look on Serbia, we can see that population
>15 years of life is already almost equal to the number of people older
than 65 years. According to this indicator, our country is the fourth in
the list of the oldest populations in the world (15.7% of the general pop-
ulation are those over 65 years of age). Older persons have many medi-
cal problems which require prescription of multiple drugs, and that leads
to polypharmacy, or ‘problems associated with drugs’. Bearing in mind
these problems our aim was to gain insight into the morbidity of the trea-
ted population and structure of drugs for diseases of the respondents.
Methods: After receiving approval of the Ethical Committee of the Fac-
ulty of Medicine in Novi Sad research has been conducted from January
through June 2010 year. Data were collected in the Gerontology Center
of Novi Sad. When patients have signed the informed consent, we
accessed the data collection. The data were obtained by interview, using
a standardized questionnaire, as well as by insight into the inventory of
drugs that the respondents possessed. The survey was conducted through
interviews face-to-face, reading and filling out the questionnaire by the

examiner, and the adequacy of therapy was evaluated by reading medical
records of patients.
Results: Of the total number of respondents, 9% do not regularly take
any medication for the treatment of chronic diseases that are prescribed
by their doctor, while the number of patients who regularly take at least
one drug is 91%. The number of drugs which patients were taken regu-
larly, ranged from 1 to 10, and at times from 1 to 6 drugs. It was also
observed that no one take all prescribed medications regularly. More than
4/5 patients, precisely 81.93% had a simultaneous diagnosis of two or
more chronic diseases. Most of our patients had, as expected, some of
the cardiovascular diseases (52.65%). Next most common were locomo-
tion disorders (11.42%), followed by metabolic and gastrointestinal
(11.69%) and central nervous system (CNS) diseases (10.31%). Looking
at the number of drugs prescribed for specific treatment of chronic dis-
eases, the most prescribed drugs are for the treatment of cardiovascular
(59.42%), then CNS (16.34%), locomotion (8.44%), and metabolic and
digestive tract diseases (7.36%).
Conclusion: In this population, there are many examples of inadequate
treatment of disease in terms of hypomedication, hypermedication or
polypharmacy.

P285
PHARMACOTHERAPEUTIC TREATMENT OF
ATTENTION-DEFICIT/HYPERACTIVITY DISORDER IN
CHILDREN AND ADOLESCENTS

Regnart J., McCartney J., Truter I.1

Department of Pharmacy, Nelson Mandela Metropolitan University, Port
Elizabeth, South Africa;1Drug Utilization Research Unit, Nelson Mandel-
a Metropolitan University, Port Elizabeth, South Africa

Introduction: The ideal treatment of Attention-Deficit/Hyperactivity
Disorder is highly debated. Opposition to pharmacological treatments
has resulted in the popular use of non-pharmacological measures which
are not necessarily efficacious for ADHD. The primary aim of the study
was to evaluate the treatment of children and adolescents diagnosed with
ADHD in South Africa.
Methods: The study consisted of a drug utilisation review (DUR) and
questionnaire-based surveys. The DUR was conducted using a 2008
medical aid administrator database. The primary study population consti-
tuted 21,650 prescriptions dispensed to 7202 patients. Questionnaires
were distributed to the parents/caregivers of children diagnosed with
ADHD. The response rate was 20.81%.
Results: The average age of DUR patients 11.60 ± 3.01 years. Male
patients represented 74.09% (5336: n = 7202) of patients. Methylpheni-
date was the most commonly prescribed of the two drugs indicated for
the treatment of ADHD (85.89%). A prescribing bias by practitioners in
different parts of South Africa was identified. Drug holidays were identi-
fied during March and December 2008. The average age of patients in
the questionnaire was 10.67 ± 2.83 years, with a male patient majority
(86.11%). Methylphenidate was the most commonly used prescription
treatment (93.75%). Drug holiday use was reported in 56.25% of
patients. Most participants reported supplement use (83.33%), but
86.67% of these did not find them useful.
Conclusion: ADHD is a poorly understood disorder which affects peo-
ple in all spheres of life. ADHD treatment should be individualised and
based on scientifically proven effectiveness. Further studies need to be
conducted on the treatment of ADHD.
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PHARMACOECONOMICS

P286
THE QUESTION OF TRANSPARENCY IN DRUGS
PURCHASING PROCESS WITHIN THE BOUNDS OF
ON-BUDGET EXPENDITURES OF HEALTH-CARE SYSTEM

Pichkhadze G., Tumenova B., Satbaeva E., Dujsenova R., Kissar L.

Kazakh National Medical University named after S. D. Asfendiyarov,
Public fund

Objective: To analyze transparency in drug purchasing system and to
provide offers for its increase (research had the support of The Soros
Foundation – Kazakhstan and Open Society Institute).
Materials and Methods: Interviewing with questionnaire method of
employees medico-prophylactic foundings, which take part in formula-
tion of Log-book list and buying drugs at social-meaning diseases: onco-
pathology (including haemoblastoses), hemophilia, tuberculosis, diabetes.
Results: In work a special attention was given to formation of drug
names list which are awaiting purchase, tendering process and proce-
dures of authorized bodies which purchase drugs within the bounds of
on-budget expenditures. Results of the analysis have shown, that the
scheme of formation of drug names list: selection of applications for
drugs from medical institutions and preparation list of drugs which are
awaiting purchase at the uniform distributor ‘SK-pharmacy’ – practically
is inaccessible and is not transparent at all stages.
The tender for drugs purchase is spent by the uniform distributor basi-
cally on basis of price offers nonmetering quality of preparations.
The system of limit drug prices formation within the bounds of Guaran-
teed Medical Service is not clear at all, the normative legal document
adjusting this questions works not effectively. The legislation does not
take a measure preventing generics purchasing without proofs of thera-
peutic equivalence.
Conclusion: According to research with a view to perfection of pur-
chasing system have been offered appropriating recommendations.

P287
AN OPTIMIZATION MODELTO REDUCE TPA EXPENDITURE
IN STROKE EVENTS

Lustig A., Kerekesh S., Sokol R., Rubanov O.

Pharmacy Department, Barzilai Medical Center, Ashkelon, Israel

According to 2010 Israeli survey, only 5.9% of patients received tPA
treatment in stroke events. tPA’s preparation by physicians is based on
axioms as: standard dose, urgent IV preparation before procedure, quan-
tity of drug calculated by body weight and short stability of reconstituted
vial. Due to those limitations, wastage cost, is high.
Study’s aim is to optimize use of tPA and reduce drug expenditure.
A model of optimization, based on credibility and prediction tests was
used. It uses parameters such as number of patients receiving tPA, quan-
tity of drug dispensed, used and wasted. The model identifies wastage
(quantities and cost) and predicts optimal dose and quantities to be pre-
pared. Pharmacists prepared standard dosage syringes with a 6 month
stability (frozen). Physicians administer patients tailored dosage, using a
combination of vial and pharmacy pre-prepared injections.

The model predicts a 10 mg dose of tPA as the optimal one. Wastage of
tPA was calculated for method A (preparation by the physician) and B-
(using a combination of vial and pre-prepared injections). During a
2 years period, wastage using method B was 3.6% (mg) vs. method A
31.8%. The outcome was a 101.285 $ savings from pharmacy budget.
This optimization model can be applied for costly drugs and high wast-
age rate. It will enable lowest wastage with minimal addition of man-
power.

P288
USE OFACE INHIBITORS IN SERBIA COMPARED WITH
MONTENEGRO IN 2009: PHARMACOEPIDEMIOLOGYAND
PHARMACOECONOMIC ASPECTS

Tomic Z.1, Sabo A.1, Mikov M.1, Milijasevic B.1, Andric V.2, Sahman
M.3, Duborija-Kovacevic N.4

1Department of pharmacology, Toxicology and Clinical Pharmacology,
Faculty of Medicine, University of Novi Sad, Serbia; 2Republic Institute
for Health Insurance of Serbia, Belgrade, Serbia; 3ALMS, Podgorica,
Montenegro; 4Department of Pharmacology, Faculty of Medicine,
Podgorica, Montenegro

The aim of the study was to analyze use of ACE inhibitors (subgroup
C09) in Serbia compared with Montenegro in year 2009.
Use of ACE inhibitors in Serbia in 2009 was 179.26 DDD/1000 inh/day.
In 2009 year use of ACE inhibitors in Montenegro was 8332 DDD/
1000 inh/day. In Serbia 5.977.289,00€ has been spent for ACE inhibitors
in 2009, while in Montenegro 2.488.464,95€ in the same year.
In Serbia in subgroup C09, according to amount used, on the first place
is enalapril with 7832 DDD/1000 inh/day or 44.43%, on the second
place fosinopril with 2009 DDD/1000 inh/day or 11.40%, while on the
third place is ramipril with 1911 DDD/1000 inh/day or 10.84% of total
drug utilization in this subgroup. Amount spent on enalapril was
1.717.416.00€ or 28.73%, on fosinopril 1.116.972.00€ or 18.69%, and
on ramipril 470.937.00€ or 7.88% of total finances spent on this sub-
group C09 in year 2009.
According to number of DDDs used in Montenegro on the first place in
subgroup C09 are lisinopril and hydrochlorothiazide with 1962 DDD/
1000 inh/day or 23.55%, on the second place are fosinopril and hydro-
chlorothiazide with 1277 DDD/1000 inh/day or 15.33%, while on the
third place is fosinopril with 1192 DDD/1000 inh/day or 14.31% of total
drug utilization inside this subgroup. Fundings spent on lisinopril and
hydrochlorothiazide are 425.547.30€ or 17.10%, on fosinopril and hydro-
chlorothiazide 762.333.74€ or 30.63%, and on fosinopril 533.307.43€ or
21.43% of total finances spent on this subgroup C09 in the year 2009.
Comparing the consumption of ACE inhibitors in Serbia and Montene-
gro in the year 2009, it becomes clear that the combination of ACE
inhibitors with diuretics is most frequently used in Montenegro, while in
Serbia the use of this combination is on the the fifth place in this group
of drugs.
This research was financially supported by Ministry of Science,
Republic of Serbia, Project NO 41012
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P289
RITONAVIR INHIBITS PRASUGREL IN VITRO BIOACTIVA-
TION: A POTENTIAL PHARMACOKINETIC INTERACTION

Ancrenaz V., Daali Y., Samer C., Bosilkovska M., Dayer P., Desmeules J.

Clinical Pharmacologie and Toxicology Service

Background: Prasugrel is an antiplatelet prodrug used in patients with
acute coronary syndrome. Prasugrel is mainly bioactivated by CYP3A
andCYP2B6. HIV patients are at risk of cardiovascular disease and pro-
tease inhibitor such as ritonavir is also a potent inhibitor of these two
CYP and could therefore impaired clopidogrel efficacy. The aim of this
in vitro study was to evaluate the potential interaction between ritonavir
and prasugrel using human liver microsomes (HLM).
Methods: HLM and recombinant CYP microsomes were used to iden-
tify the CYP enzyme responsible for the bioactivation of prasugrel.
Prasugrel concentrations of 5, 20, 40, 80, and 200 lM were used for Km
determination. Inhibition by ritonavir was characterized using HLM and
at concentrations of 0.1, 1, 5, 10, 15, 30 lM. Prasugrel metabolite deter-
mination was performed using a validated LC/MS method.
Results: Using recombinant CYP microsomes, the prasugrel biotrans-
formation was produced mainly by CYP2B6 (Km = 12.1 lM), CYP2D6
(Km = 16 lM), CYP2C19 (Km = 35 lM) and CYP3A4 (Km = 88.9
lM), CYP3A5 (Km = 85 lM). In the presence of specific inhibitors of
CYP3A, 2B6, 2D6, 2C9 and 2C19, the active metabolite production was
decreased by 38 ± 15% in presence of 4-(4-chlorobenzyl) pyridine
(CYP2B6 inhibitor) and 45 ± 16% with ketoconazole (CYP3A inhibi-
tor). The other inhibitors did not reduce significantly metabolite produc-
tion. The Km value for prasugrel metabolism in human liver microsomes
was determined at 92.5 lM. Ritonavir from 0.1 to 30 lM was shown to
be a dose-dependant potent inhibitor for each prasugrel concentration
tested (20, 50, 100, 200 lM).
Conclusion: Prasugrel is mainly bioactivated by CYP3A4/5 and
CYP2B6. Inhibition of biotransformation of prasugrel by ritonavir sug-
gests a potential clinically significant drug-drug interaction between these
two drugs.

P290
THE ABSOLUTE BIOAVAILABILITYAND CLINICAL
PHARMACOKINETICS AFTER INTRAVENOUS AND ORAL
ADMINISTRATION OF THE NOVEL ANTIDEPRESSANT LU
AA21004

Højer A.-M., Areberg J., Søgaard B.

Department of Clinical Pharmacology & PK, H. Lundbeck A/S

Introduction: Lu AA21004 is a novel compound under development as
a multimodal antidepressant. In recombinant cell lines, Lu AA21004 is a
5-HT3 and 5-HT7 receptor antagonist, 5-HT1A receptor agonist, 5-
HT1B receptor partial agonist and inhibitor of the 5-HT transporter. The
compound is currently under phase III development. Lu AA21004 is
cleared through the liver by oxidation and glucuronic acid conjugation.
The purpose of the study was to determine the absolute bioavailability of
Lu AA21004 and to determine the pharmacokinetic parameters of Lu
AA21004 and its metabolite Lu AA34443 after intravenous (i.v.) admin-
istration and oral delivery of Lu AA21004 to healthy subjects.
Methods: Twenty-two healthy subjects (11 men, and 11 women, mean
age 35 years, mean weight 75 kg and mean BMI 25 kg/m2) were first
given 20 mg Lu AA21004 administered as a single oral dose of
2 · 10 mg IR (immediate release) tablets. Eighteen days later, the same

subjects were given a single dose of 10 mg Lu AA21004 as an i.v. infu-
sion over 6 h. Venous blood samples (3 ml) for analysis of plasma con-
centrations of Lu AA21004 and Lu AA34443, using validated methods
according to Food and Drug Administration (FDA) Guidance for Indus-
try, were drawn at 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 16, 24, 36, 48, 72, 96,
120, 144, 168, 192, and 240 h post-dose (oral dosing) and at 0.25, 0.5,
1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 8, 10, 12, 16, 24, 36, 48,
72, 96, 120, 144, 168, 192, and 240 h post-start-of-infusion (i.v. dosing).
Pharmacokinetic parameters, including absolute bioavailability, were esti-
mated with standard non-compartmental analysis methods using Win-
Nonlin software, version 5.2.
Results: The absolute bioavailability of Lu AA21004, based on the
individual dose-normalised AUC(0-inf) ratios, following a single oral
dose of 20 mg and a single i.v. infusion at a dose of 10 mg was 0.749
(95% confidence interval [0.713, 0.788]). For individual subjects, the
observed absolute bioavailability ranged between 0.646 and 0.940, with
an inter-subject variability (CV%) of 12%. The mean systemic clearance
(CL) was 26.0 l/h (SD = 8.2 l/h), while the mean volume of distribution
(Vz) was 2420 l (SD = 535 l). The mean elimination half-life for Lu
AA21004 was 68.9 h (SD = 21.7 h) after i.v. administration and 69.1 h
(SD = 20.0 h) after oral administration. The metabolic ratio [AUC(0-inf)
ratio between Lu AA34443 and Lu AA21004] was 0.938 after oral dos-
ing and 0.704 after i.v. dosing, clearly indicating the presence of pre-sys-
temic metabolism.
Conclusion: The absolute bioavailability of Lu AA21004 was 75%.

P292
INVESTIGATION OF PHARMACOKINETIC AND PHARMACO-
DYNAMIC INTERACTIONS BETWEEN CLAZOSENTAN AND
NIMODIPINE IN ASAH PATIENTS: A POPULATION ANALYSIS

Bruderer S.1, Zisowsky J.1, Fuseau E.2, Gutierez M.1, Dingemanse J.1

1Actelion Pharmaceuticals Ltd, Allschwil, Switzerland; 2EMF Consult-
ing, Aix-en-Provence, France

In this phase 3 study 1147 aneurysmal subarachnoid haemorrhage
(aSAH) patients, secured by surgical clipping, were infused with clazos-
entan 5 mg/h, a selective endothelin A (ETA) receptor antagonist, or pla-
cebo until Day 14 post-aSAH. The aim of this analysis was to
investigate PK/PD interaction potential between nimodipine, a calcium
channel blocker currently used in the treatment of aSAH patients, and
clazosentan. Administration of oral nimodipine according to routine stan-
dard procedures (30 or 60 mg/q 4 h) was permitted in the study. The
population PK analysis of clazosentan and nimodipine, and clazosentan
population PK/PD analyses of diastolic/systolic blood pressure (DBP/
SBP) and mean arterial pressure (MAP) were based on non-linear mixed
effect modelling using NONMEM. The PK/PD population included
1021 patients. In the PK/PD model effect of nimodipine co-administra-
tion as a covariate was determined. Clazosentan clearance (CL) was
34.4 l/h. The volume of distribution (V) was 24.3 l and 34.9 l in females
and males, respectively. The apparent CL and V of nimodipine were
411 l/h and 3140 l, respectively. There were no statistically significant
effects of clazosentan on the PK of nimodipine and vice versa. The med-
ian clazosentan plasma concentrations on 3rd and 9th day of infusion
were 141 and 126 ng/ml, respectively. Blood pressure decreased propor-
tionally with clazosentan concentration with DBP, SBP, and MAP
decreasing by 0.020, 0.028, and 0.025 (mmHg), respectively, per 1 ng/
ml of clazosentan. Nimodipine did not amplify this decrease in blood
pressure. Collectively, the data suggest that there are no pharmacokinetic
or pharmacodynamic interactions between clazosentan and nimodipine.
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POPULATION PHARMACOKINETIC AND PHARMACODY-
NAMIC ANALYSIS OF LIPID EMULSION PROPOFOL IN
CHILDREN

Byon H.-J., Kim J.-T., Kim H.-S.

Department of Anesthesiology and Pain Medicine, College of Medicine,
Seoul National University, Seoul, South Korea

Background: The aim of this study was to characterize pharmacokinet-
ics and pharmacodynamics of lipid emulsion propofol in children.
Methods: Forty patients (ASA PS 1, 2) aged 2–12 years were given an
intravenous bolus of 2% propofol (Fresofol?, Fresenius Kabi Korea Ltd.,
Korea) 3 mg/kg, followed by continuous infusion at the rate of 0.2 mg/
kg/min for variable periods. Arterial concentrations of propofol were
measured at preset intervals and bispectral index (BIS) values were
recorded throughout the study period. Pharmacokinetic and pharmacody-
namic characteristics were evaluated using a population analysis with
nonlinear mixed effects modeling.
Results: Pharmacokinetics and pharmacodynamics of propofol in chil-
dren were best described by a two compartment model and inhibitory
sigmoid Emax with effect-compartment model, respectively.
Population parameter estimates, inter-individual variability, and median
parameter values (2.5–97.5%) of the non-parametric bootstrap replicates
of the final pharmacokinetic and pharmacodynamic models are shown in
Tables 1 and 2, respectively.

Table 1. Population parameter estimates, inter-individual variability, and
median parameter values (2.5–97.5%) of the non-parametric bootstrap
replicates (B = 2000) of the final pharmacokinetic model of propofol in

children (n = 39)

Parameters Estimates SE CV (%) Median 2.5% 97.5%

V1 (L) 1.7 0.5 84.9 2.1 1.4 2.4
V2 (L) = h2 +
h7 · (WT*-21)

h2 23.5 1.5 19.8 22.2 20.4 26.1

h7 0.895 0.2 0.8 0.1 1.3
Cl (l/min) =
h3 · WT*

0.0381 0.0041 30.7 0.04 0.03 0.04

Q (l/min) 1.3 0.38 88.9 1.3 0.1 1.7
Residual error (%) 26.9 1.71 – 25.6 22.5 29
Log-normal distribution was assumed for inter-individual random vari-
ability. Residual random variability was modeled using a constant coeffi-
cient of variation (CV) model.
*Body weight in kg.

Table 2. Population parameter estimates, inter-individual variability, and
median parameter values (2.5–97.5%) of the non-parametric bootstrap
replicates (B = 2000) of the final pharmacodynamic model of propofol

in children (n = 39)

Parameters Estimates SE CV (%) Median 2.5% 97.5%
E0 80.8 2.0 – 81.2 79.6 83.2
Emax 38.6 1.89 22.4 35.4 25.2 40.7
Ce50 (?/ml) 1.9 0.4 80.6 2.3 1.5 3.0
r 2.9 0.3 – 2.4 1.5 3.7
Ke0 (/min) 0.45 0.1 57.5 0.4 0.3 0.5
r2 76 1.1 – 75 59 158
Inter-individual random variability of Emax was modeled using an addi-
tive error model. Log-normal distribution was assumed for Ce50 and
Ke0. No inter-individual random variability was assumed for E0 and r.
Residual random variability was modeled using an additive error model.
CV, coefficient of variation.

Conclusions: In children, body weight was a significant covariate for
V2 and Cl. The blood-brain equilibration half-time was 1.54 min for
BIS.

P294
RELATIONSHIP BETWEEN CORTICOSTEROIDS AND
CONCENTRATION OF TACROLIMUS AND BIOCHEMICAL
STATUS IN RENALTRANSPLANT RECIPIENTS

Velickovic-Radovanovic R.1,2, Catic-Djordjevic A.1, Paunovic G.2,
Cvetkovic T.1,2

1Pharmacy Department, Medical Faculty, University of Nis, Nis, Serbia;
2Clinic of nephrology and haemodialysis

Introduction: Tacrolimus is standard immunosuppressive drug in many
kidney transplant centres. Monitoring of tacrolimus concentration is of
utmost importance due to its narrow therapeutic index, variable pharma-
cokinetics and interactions with medicines. Corticosteroids are inductors
of CYP3A4 enzyme which participates in metabolism of tacrolimus so
that their influence on tacrolimus concentration has clinical importance.
Aim: To evaluate the effect of corticosteroids on tacrolimus pharmaco-
kinetics and biochemical parameters in renal transplant recipients, in the
early post-transplantation period.
Patients and Method: We studied 35 kidney transplant patients, on tri-
ple immunosuppressive therapy treated in Clinical Centre of Nis, Serbia,
during 2009–2010. Kidney transplant recipients were treated with tacroli-
mus and mycophenolate mofetil with 1 months of prednisone. Patients
were divided into three groups, according to tacrolimus dose
(I:< 0.10 mg/kg/day; II: 0.10–0.17 mg/kg/day and III: >0.17 mg/kg
day). Tacrolimus blood concentrations were measured by microparticle
enzyme immunoassay method (IMx, Abbott). The obtained results were
processed with the statistic student’s t-test and Mann–Whitney U-test.
Results: The commonest applied doses of tacrolimus were in the range
of 0.10–0.17 mg/kg/day. During the study it was determined that the ste-
roid dose reduction (from 1.63 to 0.46 mg/kg/day) was followed by the
increase tacrolimus concentration/dose ratio, after the transplantation.
Out of biochemical parameters, it was established that corticosteroids af-
fectthe levels of creatinine and cholesterol.
Conclusion: We demonstrated that interaction occurs between steroids
and tacrolimus and biochemical parameters in kidney transplant patients.
Monitoring of tacrolimus concentration during steroid sparing must be
taken into account because it may be associated with tacrolimus-related
nephrotoxicity.

P295
IMPACT OF SERUM ALBUMIN LEVEL ON FREE OXYCO-
DONE PHARMACOKINETICS, DOSE ESCALATION, AND
CENTRAL ADVERSE REACTION IN CANCER PATIENTS

Naito T.1, Tashiro M.1,2, Yamamoto K.1,2, Kagawa Y.2, Kawakami J.1

1Hamamatsu University School of Medicine, Higashi-ku, Hamamatsu,
Shizuoka, Japan; 2University of Shizuoka, Suruga-ku, Shizuoka, Shi-
zuoka, Japan

Introduction: Serum albumin level decreases owing to the under-nutri-
tion in cancer patients. In contrast, serum inflammatory protein such as
a1-acid glycoprotein (AGP) was secreted with spreading the invasive
cancer cells. It remains to be clarified whether or not these serum pro-
teins influence the oxycodone pharmacokinetics and clinical responses.
The aim of this study was to evaluate the influences of serum albumin
and AGP levels on free oxycodone pharmacokinetics, dose escalation,
and central adverse reaction (CAR) in cancer patients.
Methods: Fifty-one Japanese cancer patients receiving oxycodone
extended-release tablets were enrolled. Predose total and free plasma
concentrations of oxycodone were determined by HPLC-MS/MS. Daily
oxycodone escalation rate was evaluated as the opioid escalation index
(OEI). The CAR included drowsiness and confusion.
Results: The medians of serum albumin and AGP levels in cancer
patients were 3.5 (interquartile range (IQR), 3.0–3.9) g/dl and 171 (IQR,
115–203) mg/dl, respectively. The serum albumin but not AGP level was
inversely correlated with free fraction of oxycodone (P < 0.01). The
serum albumin level was significantly correlated with the OEI
(P = 0.03). The lower serum albumin level influenced the higher inci-
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dence of CAR. In contrast, the serum AGP level did not influence the
OEI and incidence of CAR.
Conclusion: The serum albumin but not AGP level altered the free frac-
tion of oxycodone in cancer patients. In addition, the serum albumin
level influenced the dose escalation and CAR of oxycodone in this study
population.

P296
PK/PD MODELING OF DIURNAL INTRAOCULAR (IOP)
FLUCTUATIONS IN GLAUCOMA PATIENTS

Samara E.1, Rodriguez C. A.1, Fidler M.2, Teuscher N.2

1PharmaPolaris International Inc.; 2Alcon, Danville, USA

Introduction: Brinzolamide and brimonidine are used to treat elevated
IOP associated with open-angle glaucoma and ocular hypertension. They
are also prescribed concomitantly for improved disease management.
This PK/PD analysis characterizes the diurnal fluctuation of IOP and
assesses the IOP-reducing effects of brinzolamide and brimonidine
administered alone and in combination.
Patients and Methods: IOP measurements were available from 2439
patients in seven Phase 2 & 3 studies. Patients received brinzolamide
alone, brimonidine alone, and in combination. A population pharmacody-
namic model was developed to describe the IOP at baseline (before drug
treatment) and a KPD model to describe the drug effect of IOP reduction.
Direct and indirect response models with either linear or sigmoidal
(Emax) models were evaluated.
Results: Diurnal fluctuations of the baseline IOP was characterized
using a Fourier series model with 12- and 24-h period harmonics. A
direct response Emax model was superior to other models evaluated. All
model parameters were estimated with adequate precision, with relative
standard errors of 20% or less. Interindividual variability ranged between
10% to 35% for all estimated parameters except IC50. High interindivid-
ual variability was observed in the IC50 estimates (95–204%) due to the
small range of doses used in the studies. The effect of the combination
therapy was superior to each of the single treatments, though it appears
less than additive.
Conclusion: An integrated KPD model characterized the baseline diur-
nal fluctuations of IOP and the effect of the agents (alone and in combi-
nation) on IOP reduction.

P297
RELATIONSHIPS BETWEEN PROCHLORPERAZINE PHAR-
MACOKINETICS AND ITS CLINICAL RESPONSES BASED ON
DRD2 GENE POLYMORPHISMS IN CANCER PATIENTS
RECEIVING OPIOID ANALGESICS

Tashiro M.1,2, Naito T.1, Takashina Y.1, Kagawa Y.2, Kawakami J.1

1Hamamatsu University School of Medicine, Higashi-ku, Hamamatsu,
Shizuoka, Japan; 2University of Shizuoka, Suruga-ku, Shizuoka, Shi-
zuoka, Japan

Introduction: Prochlorperazine (PCZ), a dopamine receptor D2
(DRD2) inhibitor, was used for opioid-induced nausea and vomiting. It
possesses the interindividual variations in the efficacy and adverse reac-
tions. However, the factors determining these clinical responses have not
been fully clarified. The aim of this study was to evaluate the relation-
ships between the PCZ pharmacokinetics and the incidences of nausea
and vomiting and serum prolactin level based on DRD2 gene polymor-
phisms in cancer patients.
Methods: Seventy-one (51 men and 20 women) Japanese cancer
patients receiving PCZ with opioid analgesics were enrolled. Plasma con-
centration of PCZ was determined by HPLC-MS/MS. The incidences of
opioid-induced nausea and vomiting were obtained from medical
records. Serum prolactin level was determined by CLIA. DRD2 gene
polymorphisms of Taq IA, Taq IB, 141C ins/del and A-241G were
examined using PCR-RFLP.

Results: The incidence of nausea was tended to be higher in DRD2 Taq
IB B1B1 + B1B2 group than in B2B2 group (P = 0.057). In contrast,
the plasma concentration of PCZ and gender did not influence the inci-
dence of nausea. The plasma concentration of PCZ was slightly corre-
lated with serum prolactin levels (q = 0.342, P < 0.01). Following the
PCZ treatment, the serum prolactin level in women was higher than that
in men (P < 0.01). No significant difference was observed in the serum
prolactin level in each DRD2 gene polymorphism.
Conclusion: DRD2 Taq IB gene polymorphism tends to alter the inci-
dence of nausea in cancer patients receiving PCZ with opioid analgesics.
In addition, the plasma concentration of PCZ and gender affected the
serum prolactin level in this study population.

P298
MYOCARDIAL AND HEPATIC DISPOSITION OF THE
ENANTIOMERS OF PERHEXILINE

Licari G.1,2, Somogyi A. A.1, Milne R. W.3, Sallustio B. C.1,2

1Discipline of Pharmacology, School of Medical Science, University of
Adelaide, Adelaide, SA, Australia; 2Department of Clinical Pharmacol-
ogy, Queen Elizabeth Hospital, Woodville, SA, Australia; 3School of
Pharmacy and Medical Sciences, University of South Australia, Adela-
ide, SA, Australia

Introduction: Perhexiline, an antianginal agent, improves myocardial
oxygen utilisation by altering myocardial metabolism. In humans it is
cleared primarily by CYP2D6 metabolism, and elevated concentrations
in plasma have been associated with hepatic and neuronal toxicity. It is
administered as a 50:50 mix of (+)-and (-)-enantiomers, however the
hepatic and myocardial disposition of the individual enantiomers are
unknown. We investigated the pharmacokinetics of (+)- and (-)- perhexi-
line in female Dark Agouti rats, which we have previously shown are a
model of intermediate metabolism of racemic-perhexiline.
Methods: Animals were dosed with vehicle or 200 mg/kg of racemic-,
(+)- or (-)-perhexiline daily for 2 months. At 2 months, blood was with-
drawn from the tail vein to assess plasma perhexiline and hydroxy per-
hexiline concentrations, as well as liver function tests.
Results: The plasma concentrations of (+)- and (-)-perhexiline were
within the range attained clinically for all animals, with (+)- cleared more
slowly than (-)-perhexiline. Following administration of racemic-perhexi-
line the mean (SEM) ratios of tissue/plasma concentrations for (+)- and
(-)-perhexiline were 53.8 (6.3) and 46.5 (5.1), respectively in liver and
43.2 (8.9) and 34.5 (6.7), respectively in heart. Administration of the
pure enantiomers resulted in ratios of 157.0 (20.5) in liver and 74.8 (9.4)
in heart following (+)-, and 63.7 (14.0) in liver and 21.2 (3.1) in heart
following (-)-perhexiline.
Conclusion: There was extensive accumulation of both enantiomers in
heart and liver. Accumulation of (+)-perhexiline was significantly higher
(P < 0.01) following administration of pure enantiomer compared to
racemate. Better understanding of the pharmacokinetics of the enantio-
mers may lead to safer and better clinical use of perhexiline.

P299
INTRATHECAL GABAPENTIN AND TOCOPHEROL REDUCE
THE FORMALIN-INDUCED HYPERALGESIA DOSE
DEPENDENTLY IN RAT FORMALIN TEST

Lee W. H., Ko Y. K., Hwi H. B., Joong K. M.

Department of Anesthesiology and Pain Medicine, School of Medicine,
Chungnam National University, Daejeon, South Korea

Background and Goal of Study: Gabapentin is thought to appear the
effect through the NMDA receptor or voltage-dependent calcium channel.
And tocopherol (Vitamin E) is a widely known antioxidant, it neutralize
the harmful effect of ROS which is considered to play an important role
in various painful conditions. So, this experiment was conducted in order
to assess the antinociceptive effects of gabapentin and tocopherol in the
modulation of pain in rats subjected to the formalin test.
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Material and Methods: Five percent formalin was injected into the left
hind paw after intrathecal(IT) injection of either gabapentin or tocoph-
erol dissolved in vehicle or vehicle alone(gabapentin: 10, 30, 100, 30 0?,
tocopherol: 3, 10, and 30 mg/kg). The Number of flinches were mea-
sured in a 5 min interval for 1 h.
Results and Discussion: Formalin injected into the left hind paw induced
a biphasic nociceptive behavior in all rat. Intrathecal injection of gabapen-
tin diminished nociceptive behavior dose dependantly during phase 2 but
showed no significant difference in phase 1. But, tocpbherol diminished
nociceptive behavior dose dependantly during phase1 and phase 2.
Conclusion(s): Intrathecal injection of gabapentin and tocopherol pro-
duces analgesia in a rat model of formalin-induced hyperalgesia by cen-
tral sesitization inhibition.

P301
LEVEL B IVIVC DEVELOPMENT FOR EXTENDED-RELEASE
SOLID ORAL DOSAGE FORMS

Ramenskaya G. V., Shohin I. E., Savchenko A. Y.

I. M. Sechenov First Moscow State Medical University, Moscow,
Russian Federation

Introduction: In vitro – in vivo correlation (IVIVC) became a powerful
tool for drug manufacturers and regulatory authorities for understanding
of the in vivo and in vitro performance of dosage forms. A good IVIVC
can allow the use of in vitro dissolution studies for prediction of product
in vivo performance.
Materials and Methods: We have studies three extended-release for-
mulations of trimetazidine, indapamide and ciprofloxacin. in vitro disso-
lution studies were performed using USP Apparatus 2 (Sotax AT7 smart,
Allschwil, Switzerland) at 50 rpm. Dissolution media were pH. Eur. 6.0
0.1 M hydrochloric acid solution, acetate buffer solution pH 4.3 and
phosphate buffer solution pH 6.8 at 37 ± 0.5�C. All profiles were linear-
ized and summary dissolution parameter, mean dissolution time (MDT in
vitro), was calculated. in vivo pharmacokinetics study design was ran-
domized, two-way, crossover, with 14 days washout period, in fasted
state, on 18 healthy male and female volunteers. Pharmacokinetic param-
eters AUC0-t, Cmax, Tmax, MRT in vivo, and Cmax/AUC0-t were cal-
culated using KinetikaTM software. in vitro drug release and plasma
concentrations were assayed by HPLC with UV-detection (Agilent 1200,
Santa-Clara, California).
Results: Level B IVIVC was evaluated by calculation of correlation
coefficient (r2) of the mean in vitro dissolution rate (MDT in vitro) and
mean in vivo summary parameter (MRT in vivo). r2 for evaluated trimet-
azidine, indapamide and ciprofloxacin drug products were 0.97, 0.94,
and 0.95, respectively.
Conclusion: A good level B IVIVC was developed for evaluated
extended-release formulations.

P302
THE INFLUENCE OF FLUCONAZOLE AND CYP2C9*3 ON
CYP2C9 ACTIVITY, ASSESSED VIA LOSARTAN URINARY
RATIO

Anikin G. S., Sychev D. A., Ramenskaya G. V., Savchenko A. Y., Ignatiev
I. V., Dmitriev V. A., Kukes V. G.

I. M. Sechenov 1st Moscow State Medical University, Moscow, Russia

Introduction: Galloping progress in clinical pharmacology allows us to
individualize therapy and adjust the dose of drugs as soon as possible.
Losartan is selective angiotensin receptor antagonist primarily metabolize
by CYP2C9 to the active metabolite E-3174. Losartan is also used to
estimate activity of CYP2C9 in vivo and in vitro, which is main passway
for warfarine too. We applied losartan probe to estimate the influence of
CYP2C9*3 and fluconazole (inhibitor of CYP2C9) on CYP2C9 activity
among Moscow population.
Methods: In our study were included 20 healthy volunteers (see
Table 1).

Study consisted of two stages. At the first stage volunteers took 50 mg
of losartan under fasting condition. After 7-days washout period at night
before second stage volunteers took 150 mg of fluconazol, next morning
they took 50 mg losartan. Eight hour urine portions were collected at the
each stage of experiment for assessment the losartan urinary ratio (LUR)
calculated as (losartan concentration)/(E-3174 concentration). The con-
centration of losartan and E-3174 were detected by liquid chromatogra-
phy-mass spectrometry technique. The CYP2C9*2 and *3
polymorphisms were identified using a PCR-RFLP assay. Statistical anal-
ysis was conducted in SPSS Statistics 17.0 by means of Wilcoxon crite-
rion.
Results: There was significant LUR increase at the fluconazole stage of
study in compassion with first stage (from 15838 [0.50–7.09] to 24255
[0.63–12.03], P = 0.044). After considering the results of a PCR-RFLP,
there were none of CYP2C9*2 carriers. Volunteers were divided into
two groups: group 1–10 volunteers with CYP2C9*1/1 genotype, group 2
non-*1/1 (CYP2C9*1/3 (8 volunteers) and CYP2C9*3/3 [2 volunteers)].
LUR was significantly higher in group 2 at losartan stage (0.8789 [0.50;
2.09] vs. 2.2886 [0.78; 7.09] P = 0.008). At the fluconazole stage there
was no significant difference between this groups (1.2340 [0.63; 2.46]
vs. 3.6170 [0.74; 12.03] P = 0.089). There was no significant blood pres-
sure decreasing over the time of study.

Table 1. Demographic data of healthy volunteers

Volunteers (n = 20)

Sex, M/W 13/7
Age, years 26.5 ± 4.95
High, m 1.73 ± 0.11
Weight, kg 72.5 ± 13.6

Discussion: Results of our study demonstrated the potent inhibitory
effect of fluconazole in single dose on CYP2C9. Volunteers among Mos-
cow population with CYP2C9*3 allele have lower CYP2C9 activity in
comparison with CYP2C9*1/1 genotype. It might be important when
warfarine therapy is required. We suppose losartan probe with detection
LUR is useful and safe way to estimate CYP2C9 activity. We think fur-
ther investigations will support this theory.

P303
SEASONALVARIATION IN BLOOD DRUG CONCENTRA-
TIONS AND A POTENTIAL RELATIONSHIP TO VITAMIN D

Lindh J. D., Andersson M. L., Eliasson E., Björkhem-Bergman L.

Division of Clinical Pharmacology, Department of Laboratory Medicine,
Karolinska Institutet, Karolinska University Hospital Huddinge, Stock-
holm, Sweden

Introduction: 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. Individ-
ual vitamin D-levels are highly dependent on sunlight exposure and
show great seasonal variability in northern countries. The aim of the
present study was to investigate whether plasma concentrations of
CYP3A4 drug substrates exhibit seasonal changes compatible with a
stimulatory effect of vitamin D on drug metabolism.
Methods: Three immunosuppressants (tacrolimus, sirolimus, and cyclo-
sporine) 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 inde-
pendent of CYP3A4 metabolism. Concentration-to-dose ratios were
extracted from the Karolinska Therapeutic Drug Monitoring database,
and compared between the 3-month-periods of lowest and highest vita-
min D levels.
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
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also the case with cyclosporine, possibly due to cross-reactivity of
CYP3A4-mediated metabolites with the immunoassay used for quantifi-
cation.
Conclusion: There is cyclic variation in blood levels of important im-
munosuppressants over the year that correlates with UV-light dependent
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.

P304
DOES GINKGO BILOBA EXTRACT EGB 761� INTERACT
WITH SUBSTANCES METABOLIZED BY THE CYTOCHROME
P450 SYSTEM? A RANDOMIZED, THREE-PERIOD,
CROSS-OVER TRIAL

Fuhr U.1,2, Zadoyan G.2, Rokitta D.1, Dienel A.3, Hoerr R.3

1Clinical Pharmacology Unit, Department of Pharmacology, University
of Cologne, Cologne, Germany; 2Itecra GmbH & Co. KG, Cologne, Ger-
many; 3Dr. Willmar Schwabe GmbH & Co. KG, Karlsruhe, Germany

Introduction: In vitro and animal studies led to the question whether
extracts of Ginkgo biloba might have a potential to interact with the
pharmacokinetics of substances metabolized by cytochrome P450 (CYP)
enzymes, whereas available studies in humans did not support this.
Patients and Methods: A randomized, three-period, cross-over pheno-
typing trial was performed to assess the interaction potential of Ginkgo
biloba extract EGb 761� with respect to the following CYP enzymes:
CYP1A2 (as quantified using caffeine 3-demethylation), CYP2C9 (tolbu-
tamide hydroxylation), CYP2C19 (omeprazole 5-hydroxylation),
CYP2D6 (dextromethorphan demethylation), and CYP3A4 (midazolam
hydroxylation). Eighteen healthy subjects, males and females, 18–
55 years of age, were enrolled and completed three 8-day treatment peri-
ods (A, B, C) in random order, separated by 14-day washout periods.
During each treatment period, subjects took one tablet in the morning
and one tablet in the evening: placebo twice daily during period A,
EGb 761� 120 mg twice daily during period B, EGb 761� 240 mg in
the morning and placebo in the evening during period C. The morning
dose on the eighth day was given together with oral administration of the
cocktail of probe substances. Absence of an interaction was assumed if
the 90% confidence interval for the estimated treatment/placebo ratio for
a phenotyping metric was within the 0.70–1.43 range.
Results: Treatment/reference ratios of phenotyping metrics were close
to unity for all CYP enzymes. Moreover, confidence intervals were
within specified margins for CYP1A2, CYP2C9, CYP2D6, and CYP3A4
under 120 mg twice daily, as well as for CYP1A2, CYP2C9, CYP2C19,
and CYP3A4 under 240 mg once daily. There were no conspicuous dif-
ferences in rates of adverse events during active treatment and placebo or
wash-out periods.
Conclusion: EGb 761� was safe and well tolerated. Altogether, clini-
cally relevant effects on the activity of the CYP enzymes tested could be
ruled out for both treatment regimens.

P305
PHARMACOKINETICS AND PHARMACODYNAMICS OF IN-
HALATIVE ADMINISTRATION OF EPINEPHRINE USING A
MOBILE INHALER RELATIVE TO INTRAMUSCULAR
ADMINISTRATION AND PLACEBO

Breuer C.1,2, Fuhr U.1,2, Wachall B.3

1ITECRA GmbH & Co. KG, Köln, Germany; 2Department of Pharma-
cology, University Hospital, Köln, Germany; 3INFECTOPHARM Arz-
neimittel und Consilium GmbH, Heppenheim, Germany

Introduction: Intramuscular epinephrine is used as self-medication for
serious hypersensitivity reactions. Inhalative administration has the theo-
retical advantage of a more rapid absorption as well as better controlla-
bility but available data is sparse. The current study was conducted to
explore the relative bioavailability and the concentration vs. time profile

as well as pharmacodynamic effects of two doses of inhalative adminis-
tration of INFECTOKRUPP�Inhal using a new mobile inhaler (INFEC-
TOPHARM Taschenvernebler) relative to intramuscular (i.m., Anapen�)
administration and placebo. Methods:
This open label, randomized, four period change-over clinical study was
completed in 8 healthy men and women aged 18–55 years. Subjects
received single doses of either 0.3 mg epinephrine i.m., 4 mg (1 ml) or
8 mg [2 ml] inhalative epinephrine, or placebo. Concentrations of epi-
nephrine in plasma as well as blood pressure and heart rate were deter-
mined until 3 h postdose, with initial intervals of 1 min.
Pharmacokinetic and pharmacodynamic parameters were calculated by
noncompartmental methods, summarized by descriptive statistics, and
compared using the standard average bioavailability approach.
Results: Geometric means (CV%) of selected pharmacokinetic parame-
ters and of heart rate as effect parameter E are presented in the table
below. The study medication was well tolerated.

Table 1.

Parameter 0.3 mg i.m. 4 mg inhal. 8 mg inhal. placebo
AUC0–tlast [ng*h/l] 204 (66.6) 236 (129) 282 (43.2) 81.6 (58.5)
AUC0–1 h [ng*h/l] 130 (78.9) 148 (187) 215 (43.6) 40.0 (100)
Cmax [ng/l] 484 (162) 513 (220) 769 (78.9) 252 (559)
tmax [h]

a 0.22 ± 0.25 0.29 ± 0.31 0.21 ± 0.13 0.11 ± 0.11
Emax [bpm] 78.0 (10.8) 88.2 (8.43)* 89.2 (10.9)* 87.4 (23.0)
AUEC0–1 h [bpm*h] 65.1 (8.22) 70.8 (10.4)* 74.2 (7.45)* 64.7 (6.29)

aarithmetic means and standard deviation (SD); *significantly superior to
i.m. administration, i.e. 90% CI for the ratios does not include unity.

Conclusion: This primarily exploratory study shows that administra-
tion of 4 or 8 mg epinephrine via inhalation provide at least equal
and probably higher systemic exposure and more pronounced perti-
nent haemodynamic effects with similar tolerability profile compared
to 0.3 mg epinephrine as i.m. injection. These data suggest that inha-
lative administration provides a higher chance of therapeutic efficacy
in ambulatory emergency treatment of systemic hypersensitivity reac-
tions.
Mean exposure to epinephrine as derived from epinephrine plasma con-
centrations was highest for 8 mg inhal. and decreased over 4 mg inhal.
to 0.3 mg i.m., with active treatments being significantly higher than pla-
cebo. Pronounced overall variability prohibited a definite assessment of
relative bioavailability between treatments. However, 8 mg inhal. was
not relevantly inferior 0.3 mg i.m. Significantly higher heart rates for the
inhalative administrations compared to 0.3 mg i.m. were not accompa-
nied by excessive changes.

P307
A TOTAL GASTRECTOMY INCREASES HEPATIC
CYTOCHROME P450 EXPRESSION BY INCREASING
LITHOCHOLIC ACID-PRODUCING INTESTINAL FLORA IN
MICE

Ishii M., Toda T., Hotta A., Hayase S., Ikarashi N., Ochiai W.,
Sugiyama K.

Department of Clinical Pharmacokinetics, Hoshi University, Tokyo,
Japan

Introduction: It has been found that partial gastrectomy patients
showed decreased AUC (area under the blood concentration-time curve)
of oral treatment with imatinib and propranolol. Although an increase in
the gastric emptying rate (GER) is considered the primary cause for this
decrease, the real mechanism has yet to be fully understood. This study
examined the effect of gastrectomy on the expression of the hepatic drug
metabolizing enzyme, Cytochrome P450 (CYP).
Materials and Methods: The mRNA expression level of hepatic
Cyp3a11 was measured for the mice at 2, 4, 12, and 24 weeks after a
total gastrectomy. The protein expression level and metabolic activity of
Cyp3a in hepatic microsomal fraction were examined. The contents of
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lithocholic acid (LCA)-producing bacteria (Bacteroides fragilis) and
LCA in the feces were measured.
Results: At 12 and 24 weeks after the gastrectomy, the mRNA expres-
sion level of Cyp3a11, the protein expression level and metabolic activity
of Cyp3a in the liver, along with the contents of Bacteroides fragilis and
LCA in the feces significantly increased compared to the sham operation
group. These changes were not observed at 2 and 4 weeks after the gas-
trectomy.
Conclusion: These results indicate the possibility that an increase in the
expression level and activity of hepatic Cyp3a along with the increase in
GER, contributed to the decrease in AUC of imatinib and propranolol in
gastrectomy patients. It was revealed that the gastrectomy caused the
increase in LCA-producing enterobacteria, and the increased content of
LCA caused the increase in the hepatic Cyp3a expression level.

P308
EFFECTS OF ITRACONAZOLE, RIFAMPICIN AND GRAPE-
FRUIT JUICE ON THE PHARMACOKINETICS OF NADOLOL
IN HEALTHY VOLUNTEERS

Misaka S.1, Miyazaki N.1, Yatabe M. S.1, Ogata H.1, Ono T.1, Shikama
Y.1, Fukushima T.2, Kimura J.1

1Department of Pharmacology, Fukushima Medical University,
Fukushima, Japan; 2Department of Hygiene and Preventive Medicine,
Fukushima Medical University, Fukushima, Japan

Aims: Our objective was to evaluate the effects of itraconazole, rifampi-
cin and grapefruit juice on the pharmacokinetics of the hydrophilic
b–adrenoceptor blocker nadolol in healthy volunteers.
Methods: Twelve healthy male volunteers were studied by use of a ran-
domized, open-label, 4-way crossover design with 14-day washout. A
single oral dose of 30 mg nadolol was administered with water (control),
100 mg of itraconazole or 300 ml of grapefruit juice, or after a 6-day
pretreatment with rifampicin (450 mg/day). The plasma concentrations
and the urinary excretions of nadolol were measured up to 48 h after its
dosing with high-performance liquid chromatography. Systolic and dia-
stolic blood pressures and heart rate were recorded in a sitting position
before the administration of nadolol and 0.5, 1, 2, 3, 4, 6, 8, 10, 24 and
48 h later. Pharmacokinetic analysis was performed using WinNonlin
software.
Results: Itraconazole increased the peak plasma concentration and the
mean area under the plasma concentration–time curve (AUC0-48) of na-
dolol 3.3-fold and 2.1-fold, respectively (P < 0.05). A slight, but not sta-
tistically significant, decrease in AUC0-48 of nadolol was observed in
rifampicin and grapefruit juice phases as compared to the control. The
elimination half-life for nadolol did not differ significantly among the
four phases. During itraconazole phase, nadolol reduced systolic and dia-
stolic blood pressures and heart rate greater than the other phases.
Conclusion: These results suggest that itraconazole substantially
increases the bioavailability of nadolol, whereas rifampicin pretreatment
and grapefruit juice slightly decrease the plasma concentration of nado-
lol.

P309
THE INFLUENCE OF METHYL ESTER OF MONOKETO-
CHOLIC ACID ON QUININE ENTERING THE CENTRAL
NERVOUS SYSTEM IN RATS

Vasovic V., Mikov M., Kuhajda K., Kevresan S., Vukmirovic S., Stilinovic
N., Milijasevic B.

Department of Pharmacology, Medical faculty of Novi Sad, Novi Sad,
Serbia

Introduction: The study analyzes the influence of newly synthetized
derivate of cholic acid methyl ester of monoketocholic acid (MKH ME)
on quinine entering into CNS.

Methods: The experiment was carried out on anesthetized white rats
(n = 48), which had quinine injected by retrograde intraarterial bolus
injection (15 s) into their right axillary artery. With such an application,
quinine was directed toward brachiocephalic trunk, and with blood circu-
lation reached head i.e. CNS, thus avoiding the influence of peripheral
organs which could change its resorption, distribution, metabolism and
excretion. The animals in control and test groups received subcutane-
ously equimolar doses of physiological solution and MKH ME 30 min
before intraarterial application of quinine. The rats (minimum six ani-
mals) were decapitated 30, 60, 150 and 240 s after quinine application.
Blood samples were taken from the left jugular vein, and the brain was,
after being rinsing out, divided into cerebral trunk, cerebellum, and cere-
bral hemispheres for determining of quinine concentration by standard
spectrophotofluorimetric methods.
Results: Quinine reached maximum concentrations in CNS latently in
comparison with the maximum concentration in blood, and they were
mainly higher in CNS than in blood. Quinine central kinetics showed the
existence of the two compartments in CNS, one, consisting of the cere-
bral trunk and cerebellum, and where the concentrations are higher; and
the other consisting of cerebral hemispheres.
Conclusion: Methly ester of monoketocholic acid made quinine enter-
ing the CNS significantly easier.
The study was supported by grant from project No 41012, Ministry
of Science, Republic of Serbia

P310
INTERFERENCE OF BILE ACID DERIVATES WITH
MORPHINE ANALGESIC EFFECT

Vukmirovic S., Vasovic V., Lendak D., Mikov M., Vukmirovic Papuga M.,
Stilinovic N.

Department of Pharmacology, Medical faculty of Novi Sad, Novi Sad,
Serbia

Introduction: Bile acids and their salts can be used for improvement of
xenobiotics absorption. Bile acid salts improve drug permeability through
blood-brain barrier. There is also data on improvement of nasal, intesti-
nal, buccal, transdermal, ocular, rectal and pulmonary absorption.
Methods: Influence of sodium salt of monoketocholic acid MKH-Na
and methyl ester of monoketocholic acid MKH-Me on morphine (2 mg/
kg intramuscular administration) analgesic effect in mice was examined.
Antinociceptive hot plate method was used to estimate analgesic effect
of morphine. Interaction was estimated by detection of changes in anal-
gesic effect of morphine when combined with bile acids (subcutaneously
administrated, dose of 4 mg/kg 20 min prior to morphine administration)
compared to analgesic effect of the same dose of morphine given alone.
Analgesic effect was measured for 90 min (in 10 min intervals) from
morphine administration.
Results: Liposoluble methyl ester of monoketocholic acid did not show
interference with morphine analgesic effect, what was in contrary to our
expectations since morphine is a liposoluble drug. However hidrosoluble
sodium salt of monoketocholic acid increased the analgesic effect of
morphine in first 20 min from morphine administration.
Conclusions: According to the time point when interaction reached sta-
tistically significant difference it can be presumed that after intramuscular
administration of morphine, sodium salt of monoketocholic acid
increases morphine absorption and transport to brain and in that way
increasing morphine analgesic effect.
The study was supported by grant from project No 41012, Ministry
of Science, Republic of Serbia.
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P312
MULTIPLE DRUG THERAPY IN INTERNAL MEDICINE
WARDS

Bán E.-Gy.1, Máthé L.2, Brassai A.1, Suvanjeiev R.3, Bartos E.3

1Department of Pharmacology, University of Medicine and Pharmacy,
Marosvásárhely, Romania; 2Department of Clinical Pharmacy, University
of Medicine and Pharmacy, Marosvásárhely, Romania; 3Medical Student,
University of Medicine and Pharmacy, Marosvásárhely, Romania

Introduction: Multiple drug therapy is an often observed fact among
hospitalized patients, especially elderly. In aim to improve the quality of
the pharmacotherapy the polypharmacy needs to be recognized and drug
associations used only when rationale and optimal.
Methods: In this retrospective study we have analyzed case report
forms from 303 adult, hospitalized patients. The most important inclu-
sion criterion was the presence of a cardiovascular diagnosis, while
exclusion criteria consisted of oncological, end stage disease patients.
We have evaluated the confirmed diagnoses and the administered drug
therapy in concordance with the current guidelines. The use of more than
five medicines concomitantly was considered polypharmacy.
Results: Our study revealed that using an amount of drugs is frequent:
215 from 303 patients received more than five drugs simultaneously,
moreover 34 from these were administered more than ten drugs at the
same time. The most often diagnoses were arterial hypertension 57.09%,
chronic heart failure 55.77% and ischemic heart disease 54.45%. Regard-
ing pharmacological therapy we observed the very frequent use of ACE
inhibitors, different – not potassium sparing diuretics and certain gastro-
intestinal medicines, especially H2-blockers and antacids. As a final sum-
marizing of our analysis, we can say, that polypharmacy is very common
in the studied population.
Conclusions: The purpose of this study was to determine the frequency
of multiple drug therapy and to recognize further possibilities of improv-
ing treatment. We conclude that the high amount of medicines given con-
comitantly can cause hidden adverse events and also the prolongation of
hospitalization. Therefore a widened analysis of pharmacotherapy is
planned, and quality improving measures should be implemented.

P313
‘WHOSE JOB IS IT ANYWAY’ – SWEDISH GENERAL PRACTI-
TIONERS’ PERCEPTION OF THEIR RESPONSIBILITY FOR
THE PATIENT’S DRUG LIST

Bastholm Rahmner P.1,2, Gustafsson LL.3, Holmström I.4, Rosenqvist
U.4, Tomson G2,5

1Centre of medical Knowledge, Stockholm County Council, Sweden;
2Medical Management Centre, Department of Learning, Informatics,
Management and Ethics, Karolinska Institutet, Stockholm, Sweden;
3Division of Clinical Pharmacology, Department of Laboratory Medicine,
Karolinska Institutet, Karolinska University Hospital Huddinge, Sweden;
4Department of Public Health and Caring Sciences, Health Service
Research, Uppsala Science Park, Uppsala, Sweden; 5Department of Pub-
lic Health Sciences, Division of International Health (IHCAR), Karo-
linska Institutet, Stockholm, Sweden

Introduction: Information about the patient’s current drug list is a pre-
requisite for safe drug prescribing. The aim of this study was to explore
general practitioners’ (GP’s) understandings of who carries the overall
responsibility for the patient’s drug list so that drugs prescribed by differ-
ent physicians don’t interact negatively or even cause harm. The study
also sought to clarify how this responsibility was managed.
Methods: A descriptive qualitative study was conducted among 20
Swedish physicians. The informants were recruited purposively and their

view on responsibility was captured by semi-structured interviews. Data
were analyzed using a phenomenographic approach.
Results: This study shows a variation in understandings about who is
responsible for the patient’s drug list and in particular how the GP’s use
different strategies to manage this responsibility. This is described in five
categories: (i) Imposed responsibility, (ii) Responsible for own prescrip-
tions, (iii) Responsible for all drugs, (iv) Different but shared responsibil-
ity, and (v) Patient transferring drug information. The relation between
categories is illustrated in an outcome space which describes how the
GP’s reason in relation to managing drug lists.
Conclusions: The understanding of the extent of GP responsibility for
the patient’s drug list varied, which may be a threat to safe patient care.
We propose that GP’s are made aware of the variations in understandings
in order to improve health care quality.

P314
A PILOT RANDOMIZED CONTROLLED TRIAL OF
DEPRESCRIBING: STOPAT (SYSTEMATIC TERMINATION OF
PHARMACEUTICAL AGENTS TRIAL)

Beer C., Potter K., Loh P.-K., Peng Y. G., Millar A.

Western Australian Centre for Health and Ageing, Perth, WA, Australia

Introduction: Polypharmacy and adverse drug reactions are frequent
and important among older people. We have found substantial evidence
of potentially suboptimal use of medications among older people, (i)
especially those living in residential care facilities. (ii) Few clinical trials
have evaluated systematic withdrawal of medications among older peo-
ple. This small, open, study was conducted to determine the feasibility of
a randomised controlled deprescribing trial.
Methods: Ten volunteers living in the community (recruited by media
advertising) and 25 volunteers living in residential aged-care facilities
(RCF) were randomised to intervention or control groups. The interven-
tion was gradual withdrawal of one target medication. The primary out-
come was the number of intervention participants in whom medication
withdrawal could be achieved. Other outcomes measures were quality of
life, medication adherence, sleep quality, and cognitive impairment.
Results: Participants were aged 80 + 11 years and were taking 9 + 2
medications. Fifteen participants commenced medication withdrawal and
all ceased or reduced the dose of their target medication. Two subjects
withdrew; one was referred for clinical review, and one participant
declined further dose reductions.
Conclusion: A randomised controlled trial of deprescribing was accept-
able to volunteer participants. Recruitment in RCF is feasible. We are
now initiating further deprescribing trials in residential care populations,
as a prelude to definitive trials of deprescribing.
References:
1. Beer et al, BJCP, 2011 In press
2. Somers et al. Aust Fam Physician 2010; 39 (6):413–6
This study was supported by a Royal Perth Hospital Medical Research
Foundation grant.

P315
POTENTIAL DRUG-DRUG INTERACTIONS IN OUTPATIENT
PRESCRIPTIONS IN A GENERAL HOSPITAL

Maria A.*, Nicoletta K., Pantelis L.

Department of Pharmacy, Hospital KAT, Athens, Greece*

Introduction: Adverse drug interactions increase morbidity and mortal-
ity. To prevent this we analysed prescriptions in outpatients in our hospital.
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Method: Prescriptions administered to outpatients during 1 month
(November 2009) were analysed to identify potential DDIs appearing on
the same prescription sheet. The MEDSCAPE data base was used for the
study. The program uses two severity rating scales simultaneously to
determine the level of severity of a particular drug- drug interaction. The
severity of interaction is determined by the description of the measure as
mild/moderate/severe/no interaction and in the form of numbers (classes)
ranging from 1 to 5 determining their level of severity in terms of clinical
significance.
Results: The number of prescriptions with IDDs for men were 45.45%
and for women 54.54%. The most common diseases in the prescription
with IDDs were:coronary disease 41.66%, depression 25%, epilep-
sia16.66%.
Combinations/interactions found:
1 Clopidogrel/atorvastatin:18.18%. Class3-moderate interaction,
decrease in clopidogrel-mediated platelet aggregation inhibition.

2 Clopidogrel/proton pump inhibitors:18.18%-2 severe interaction,
decreased clopidogrel effectiveness

3 Antidiabetics/beta –blockers:9.09% -3 moderate interaction, may occur
diminished response to sulfonylureas and insulin.

Conclusion: The easiest way to reduce the frequency of IDDs is to
decrease the number of medicines prescribed. Nevertheless sometimes it
is difficult to reduce the number of drugs prescribed for patient with mul-
tiple chronic conditions.
Therefore, it could be necessary to make a careful selection of therapeu-
tic alternatives and in cases without other options, patients should be
continuously monitored to indentify adverse events.
Doctors always must know well the patients medical history, use the
appropriate DDIs programs by internet and take advise by pharmacolo-
gists.

P316
AN ASSESSMENT OF PRESCRIPTIONS WRITTEN FOR THE
TREATMENT OF DYSPEPSIA

Akici A.1*, Mollahaliloglu S.2, Alkan A.2, Donertas B.1, Ozgulcu S.2

1Department of Pharmacology, Faculty of Medicine, Marmara Univer-
sity, Istanbul, Turkey; 2Ministry of Health, Refik Saydam Hygiene Cen-
ter Presidency, School of Public Health, Ankara, Turkey*Present
address: Dr. Ahmet Akici, Marmara University School of Medicine,
Department of Pharmacology Haydarpasa, Istanbul, Turkey.

Introduction: Dyspepsia is one of the most common diseases in the
community. In this study, it was aimed to review the details of dyspepsia
diagnosed prescriptions which were written out by physicians practicing
at different institutional levels of health care.
Method: A total of 274 prescriptions by physicians practicing at pri-
mary health care centers (110 prescriptions at PHCCs) and hospitals (164
prescriptions at Hs) in 10 provinces of Turkey were collected in pharma-
cies and analyzed by the most frequently prescribed medicines, number
of medicines per prescription (MPP), treatment cost per prescription
(TCP) and the classifications in the recent pharmaceuticals list [Gold
Standard(GS)] which was developed for dyspepsia treatment.
Result: MPP avarage was 1.44 ± 0.71 in PHCCs and 1.59 ± 0.88 in
Hs. TCP average was 32.94 ± 22.46 TRL in PHCCs, 35.51 ± 40.06 in
Hs. GS medicines were prescribed in 55.7% of the prescriptions written
in PHCCs and 68.7% of the prescriptions written in Hs. Lansoprazole
(22.7%), pantoprazole (12.7%), esomeprazole (6.7%), alginic acid
(6.4%) and famotidine (4.1%) were the first 5 medicines prescribed.
Conclusion: The findings indicated that, the physicians practicing at
PHCCs had a better performance than the physicians practicing at Hs
pertaining to the quantity and cost of the medicines. With regards to pre-
scribing in compliance with the treatment guidelines for dyspepsia, how-
ever, the performance of the physicians practicing at PHCCs was found
to fall behind that of the physicians practicing at Hs. These findings
should be utilized in order to improve the actions to be taken for rational
drug use in the future.

P317
PRESCRIBING PATTERN OFANTIMICROBIAL AGENTS TO
PATIENTS WITH CHEMOTHERAPY-INDUCED FEBRILE
NEUTROPENIA AT SQU HOSPITAL

Al Balushi K. A., Balkhair A. A., Ali B. H., AlRawas N. O.

Background: Neutropenia is the most significant risk factor for infec-
tion in cancer patients treated with chemotherapy, especially hematologi-
cal malignancies. Therefore, international guidelines recommend
immediate initiation of empiric antibiotic therapy. There is no data on the
incidence or management of febrile neutropenia (FN) in cancer patients
treated by chemotherapy in Oman.
Objectives: 1 To describe the prescribing pattern of antimicrobials to
patients with hematological malignancies who developed FN at SQUH.
2 To compare the actual use of antimicrobials in FN with local and stan-
dard guidelines.
3 To determine the type and frequency of culture isolates from the FN
episodes.
Study Design and Setting: This is a retrospective observational study
covering a period of 3 years (from January 2007 to February 2010). FN
episodes were studied in patients with hematological malignancies (leu-
kemias, lymphomas and myelomas) in three different wards (adult hema-
tology, paediatric hematology and oncology unit) at Sultan Qaboos
university Hospital. The Hospital Information System (HIS) program
called ‘Trakcare’ was used to extract relevant patients’ information.
Main Results: A total of 107 febrile neutropenia episodes were ana-
lyzed. Sixty-four percent had two episodes during the analysis period.
More than one third (35%) had severe neutropenia (ANC£100 cells/
mm3). The duration of neutropenia was >1 week in the majority of the
episodes (57%). FN developed during hospital stay in 57% of the epi-
sodes and lead to hospital admission in remaining 43%. The mean dura-
tion of treatment was approximately seven days with no significant
difference between specialties or different types of malignancies. Only
34 (19%) episodes had positive cultures; mostly from blood (30 epi-
sodes; 88%). The majority of isolates were Gram negative organisms
(63%). The initial empirical treatment included monotherapy (37%), dual
therapy (60%) and triple therapy (3%). There was a significant variation
in the choice of the initial empirical antimicrobial rugs between the three
specialties managing FN episodes.
Conclusions and Recommendations: This study showed that there is a
large variation in the antimicrobial treatment of FN episodes in patients
with hematological malignancies at SQUH. All chosen drugs were within
the international guidelines’ recommendations. However, due to nature
of the study it was not possible to determine the incidence of FN, or the
factors affecting the choice of its antimicrobial treatment. Since knowl-
edge of the local microbial isolates and resistance patterns are very
important in deciding the first choice of empirical antimicrobial therapy
for FN, this retrospective analysis highlights the need to determine pro-
spectively the factors that may influence the choice FN antimicrobial
therapy including; the microbial profile, local antimicrobial sensitivity
and resistance patterns so that the hospital can develop local practice
guidelines based on local evidence. It is also important to determine the
incidence and outcome of FN in patients treated at SQUH to provide
optimal therapy.

P318
THE PRESCRIBING TRENDS IN OBSTRUCTIVE AIRWAY DIS-
EASES IN OUTPATIENT SETTING OF MONTENEGRO 2000–
2010: A LONGITUDINAL OBSERVATION

Duborija-Kovacevic N.1, Martinovic M.2

1Department of Pharmacology and Clinical pharmacology, Medical
School of the University of Montenegro, Podgorica, Montenegro

Introduction: The aim of this study was to investigate the prescribing
of drugs for obstructive airway diseases (OAD) in outpatient setting of
Montenegro in 2000–2010, to evaluate the doctors’ adherence to actual
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guidelines and to explore possible medical and non-medical factors that
could influence the drug prescribing during investigated period.
Methods: Data on drugs that were prescribed during 2000 within Pri-
mary health care (PHC) and reimburesed by the Republic Health Insur-
ance Fund of Montenegro (RHIFM) were obtained from Wholesalers’
Annual Reports. At that time, it was the only possible source of informa-
tion on drugs prescribed for the treatment of OAD (ATC code R03).
Data on medication prescribed in 2010 were extracted from the National
database that was set up within RHIFM in 2004. Our retrospective-pro-
spective longitudinal study comprised a sample of 100% of drugs pre-
scribed for OAD per year in outpatient setting of Montenegro. Entire
population of Montenegro (approximately 660,000 inhabitants) was cov-
ered by this study. Internationally accepted ATC/DDD methodology was
applied.
Results: The prescribing of drugs for OAD within PHC in Montenegro
increased for approximately 150% in 2010 compared to 2000 (17.0 vs.
6.8 DDD/1000 inh./day). The structure of prescribed drugs was also dif-
ferent. In 2000, the most prescribed drugs were short-acting b2 agonist
salbutamol (3.7 DDD/1000 inh./day, 54%), bronchodilatator aminophyl-
line was on the second place (1.3 DDD/1000 inh./day, 19%) and beclo-
methasone was the third drug (0.9 DDD/1000 inh./day, 13%). In 2010,
the prescribing of fix combinations was significantly increased. Fenoter-
ol/ipratropium combination was prescribed mostly (5.8 DDD/1000 inh./
day, 34%) and combination of long-acting b2 agonist salmeterol with
inhalled corticosteroide flutikazon was on the second place (3.0 DDD/
1000 inh/day, 18%). Aminophylline was prescribed at the rate of
2.3 DDD/1000 inh/day (14%).
Conclusions: Our results suggest that in the period 2000–2010 signifi-
cantly increased the prescribing of drugs for OAD in Montenegro that
have reduced the difference in the volume of prescribed drugs in relation
to developed countries. Like in developed countries, the structure of
drugs was also changed in favor of fix combinations, which probably
indicates an improvement in pharmacological approaches to OAD.
Keywords: drugs prescribing, obstructive airway diseases.

P319
PRESCRIPTION PATTERNS OF DISPENSING DOCTORS AND
OTHER MEDICINE PROVIDERS

De Franca C. E., Lubbe M. S., Serfontein J. H. P., Basson M. J.

Medicine usage in South Africa, School of Pharmacy, Faculty of Health
Sciences, North-West University, Potchefstroom, South Africa

Objective: The main objective of this study was to analyse the prescrib-
ing patterns of dispensing doctors and other medicine providers in a sec-
tion of the private health care sector of South Africa.
Method: A retrospective drug utilisation study was performed on medi-
cine claims data of a pharmacy benefit management company in South
Africa during 1 January 2005 until 31 December 2008. Dispensing doc-
tors were classified as doctors who prescribed medicines and provided
them. Other health care providers included non-dispensing doctors and
specialists who only prescribed medicines (fulfilling the role of pre-
scriber); and pharmacists who only dispensed medicines (fulfilling the
role of provider) or provided OTC and claimed it through the patient’s
medical scheme. [RSA Rand (R)/$US = 6.38112 (2005); 6.78812
(2006); 7.06926 (2007) and 8.27505 (2008)].
Results: The results revealed that dispensing doctors had a lower cost
per prescription compared to other health care providers (R112.44 vs.
R256.77) and also had a lower cost per medicine item (R39.48 vs.
R112.00) for the entire study period from 2005 to 2008. Dispensing doc-
tors provided more items per prescription compared to other health care
providers (2.85 items vs. 2.29 items) but other health care providers
claimed more prescriptions per patient per year (7.30 prescriptions vs.
3.30 prescriptions). A higher percentage of generic medicine items were
provided to patients visiting dispensing doctors. The results also revealed
that dispensing doctors provided relatively inexpensive medicine items,
including generic and innovator items, for female and male patients of
all ages while other health care providers showed the opposite trend and
issued relatively expensive medicine items to these patients.

Conclusion: From 2005 to 2008 dispensing doctors in South Africa
issued more medicine items per prescription compared to other health
care providers, but did so at a lower cost.

P320
DECISION SUPPORT SYSTEMS FOR NON-PRESCRIPTION
DRUGS SELECTION

Pires T., Rodrigues P.

Faculdade de Medicina da Universidade do Porto, Anadia, Portugal

Introduction: There’s been a growing trend for people to self-medicate
with non-prescription drugs for common diseases. Pharmacy personal
have an important position in this matter, through their skills and knowl-
edge, reducing and managing the risk and quality assurance. The objec-
tive of this paper is to perform a review research of scientific articles to
realize the state of the art of the supply of non-prescription drugs using
decision support systems.
Methods: To carry out the review, was performed a research for scien-
tific articles on Pubmed and ISI Web of Knowledge.
Results: From all articles matching the imposed conditions, 21 were
chosen to full text review. Retrieved articles address issues related to
computer systems in community pharmacies (6), medicines adverse reac-
tions and/or interactions communication and alert (5), supply of non-pre-
scription drugs (4), medication errors (3), safety (2) and counselling (1).
Conclusion: On the supply of non-prescription drugs, a computer-based
system will absolutely improve the efficiency of the Pharmacy Profes-
sional, reducing risk and errors, and increasing incident alerts, safety and
ideal counselling. Studies and assessments undertaken on the subject will
conduct to the promotion of safety and better professionalism.

P321
LONGITUDINAL ANALYSIS OF MEDICINE PRESCRIBING
PATTERNS FOR METABOLIC SYNDROME PATIENTS IN
SOUTH AFRICA

Burger J. R., Lubbe M. S., Serfontein J. H. P.

North-West University, Potchefstroom, South Africa

Introduction: Identifying individuals at risk for chronic diseases is the
first step towards preventive measures. Metabolic syndrome is a diagno-
sis that has been proposed to identify patients in whom the clustering of
risk factors is associated with increased risk of diabetes and cardiovascu-
lar disease. In the absence of data amongst South Africans, the aims of
the study are to determine the prescribing patterns and trends for hypo-
glycemic, antihypertensive, and hipolipidemic agents using data from a
South African Pharmaceutical Benefit Management company.
Patients and Methods: A non-experimental, quantitative retrospective
drug utilisation was performed using prescription claims data for a 4-year
period (January 1, 2005–December 31, 2008). Metabolic syndrome
patients was defined according to the AHA/NHLBI criteria, as a those
who had a prescription(s) for one or more drugs, from each of the fol-
lowing therapeutic drug classes: hypoglycemics, antihypertensives and
hipolipidemics. A total of 14,914 patients from 2005 were included in
the analysis, compared with 17,372 from 2006, 17,464 from 2006 and
17,866 from 2008.
Results: In 2005, patients recieved 191,747 prescriptions, which
increased by 23.9% to 237,503 in 2006. A further 4.1% increase in this
number was then observed to 247,322 in 2007, followed by a marginal
0.4% drop off to 246,279 prescriptions in 2008 (a relative increase of
28.4% from 2005 to 2008). The number of items dispensed increased by
an overall 35.1% from 2005 to 2008, after an initial 25.2% increase to
616,359 in 2006, followed by a further 7.6% increase to 663,052 in
2007. Metformin, insulin, and the sulfonyllureas gliclazide, glimepiride,
and glibenclamide were the most commonly prescribed hypoglycemics
representing 25.6% (n = 492,333) of medicine items in 2005, compared
to 24.2% (n = 616,359) in 2006, 26.3% (n = 663,052) in 2007, and
24.3% (n = 664,696) in 2008. Antihypertensives represented 30.1%
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(n = 492,333) of medicine items claimed in 2005, compared to 32.1%
(n = 616,359) in 2006, and 31.5% in both 2007 (n = 663,052) and 2008
(n = 664,696). The individual ACE-inhibitor antihypertensives that
were significantly claimed included perindopril (monotherapy and as
fixed-dose combination with indapamide), enalapril (monotherapy and in
combination with hydrochlorothiazide), lisinopril, and ramipril. The indi-
vidual diuretics significantly claimed included furosemide, indapamide,
hydrochlorothiazide, and spironolactone. The individual hipolipidemics
significantly claimed included simvastatin, atorvastatin, and rosuvastatin.
Conclusion: Knowledge of existing prescribing patterns in the treatment
of metabolic syndrome can provide useful information for improving
clinical practice in this field.

P322
POTENTIAL FOR SERIOUS UNDER-REPORTING OF
PRESCRIBING ERRORS BY NEWLY-QUALIFIED DOCTORS

Hadavi S. Y., Bahra M., Noyce A. J., Webb A.

Barts and The London School of Medicine and Dentistry, London, UK

Introduction: Near-misses are a frequent occurrence in hospitals where
they have the potential to cause significant morbidity and mortality in
patients (National Patient Safety Agency. Safety in doses: NPSA, 2009).
Our aim was to ascertain the likelihood of medication errors being
reported by a cohort of final-year medical students, regardless of whether
harm occurred to the patient. M.
Method: A paper-based survey was conducted on 162 final-year medi-
cal students attending a London Medical School in August 2009. The
survey consisted of 23 items covering a broad range of prescribing issues
with two questions focusing specifically on how likely individuals would
be to report errors. Ethical approval was obtained in-house at Barts and
the London School of Medicine and Dentistry.
Results: In response to the question: ‘If you made a prescribing error
that led to actual patient harm, would you report it?’ 96.82% of the
respondents said that they would report it. However, when asked: ‘If you
made a prescribing error that nearly led to patient harm, would you
report it?’ only 34.25% said that they would report it.
Conclusion: The most interesting yet concerning finding of this study
was that almost two-thirds of respondents did not recognise the impor-
tance of reporting an error that did not result in harm. It highlights a
potential lack of awareness that near-miss incident reporting is a vital
component of managing risk within healthcare systems. Whilst there is a
need to independently corroborate this finding in a larger, multi-centre
cohort and in registered doctors, it suggests the need for raising aware-
ness of the importance of reporting near-misses in order to improve med-
ication safety.

P323
A SURVEY OF DRUG PRESCRIBING HABITS OF CROATIAN
INTERNAL MEDICINE RESIDENTS IN TWO MAJOR
TERTIARY CARE HOSPITALS IN ZAGREB

Lisičić A., Čegec I., Francetić I., Erdeljić V., Makar-Aušperger K.,
Radačić Aumiler M., Likić R.

Klinički Bolnički Centar Zagreb, Klinika Za Unutrašnje BoleSTI Rebro,
Zavod Za Kliničku Farmakologiju, Zagreb, Croatia

Introduction: The aim of this survey was to assess the level of confi-
dence of internal medicine residents concerning drug prescribing during
their residency.
Materials and Methods: A questionnaire-based observational study
was conducted in two major hospitals in Zagreb during February 2011.
The participants were 33 internal medicine residents of different levels of
experience. Main outcome measures were derived from demographic
data and self-reported drug prescribing habits assessed by means of a 10
item long online questionnaire. The obtained data were used to describe
the residents’ drug prescribing skills and attitudes towards rational phar-
macotherapy.

Results: Twenty-seven residents (82%) completed the questionnaire.
Subgroup analysis showed that junior residents (first and second year of
residency) generally have significantly lower level of confidence con-
cerning drug prescribing than senior residents (third and fourth year).
When asked to evaluate their level of confidence in drug prescribing
(Likert scale 1–5; 1 = very insecure; 5 = very secure), junior residents
scored 3.46 ± SD1.05 while their senior colleagues with a mean of
4.14 ± SD1.23 appeared more confident with regards to prescribing of
medicines. Additionally, when asked about how often they found them-
selves in a dilemma when it came to administering a treatment (Likert
scale 1–5; 1 = very rarely; 5 = very often) mean score of junior residents
was 4.15 ± SD0.89, with senior residents scoring 3.64 ± SD0.84. Junior
residents frequently found themselves in a dilemma when prescribing
drugs to treat certain illnesses and they needed to check the validity of
their drug choices more often.
Conclusion: Junior residents should be involved more often in educa-
tion on drug prescribing and more effort should be made in providing
them with useful guidelines for adequate drug prescribing during their
residency, especially with lessons in rational pharmacotherapy. Senior
doctors should also invest more effort to teach junior residents from the
beginning of their residency about certain protocols in drug prescribing
in order to properly treat certain conditions. That kind of education could
certainly help junior residents to establish solid drug knowledge and
authority in drug prescribing while also reducing the risk of medication
errors.

P324
ASSESSMENT OF CONTROLLED MEDICINES
PRESCRIPTION PATTERNS IN THE CONTEXT OF GREEN
AND RED COLOURED SCRIPTS

Akici A.1*, Demircan D.1, Topcu I.2, Yilmaz H.2, Donertas B.1, Berkman
K.1

1Department of Pharmacology, Marmara University School of Medicine,
Istanbul, Turkey; 2Provincial Health Directorate of Istanbul, Tur-
key*Present address: Dr. Ahmet Akici, Marmara University School of
Medicine, Department of Pharmacology Haydarpasa, Istanbul, Turkey.

Introduction: In Turkey, controlled ‘psychotropic drugs’ and ‘narcotic
drugs’ are allowed to use in the therapy under the condition if they are
written out on ‘green coloured scripts (GCS)’ and ‘red coloured scripts
(RCS)’ respectively. In this study, it was aimed to reveal controlled medi-
cines (CM) utilization by comparing content of GCS and RCS.
Method: A total of 52000 GCS and RCS (4000 prescriptions/month)
were collected retrospectively (December 2008–December 2009) from
Provincial Health Directorate of Istanbul. GCS and RCS were analyzed
by patients’ gender, indications, physicians’ specialities and CM-related
details.
Results: The majority of scripts were green coloured (78.6%). GCS
were mostly prescribed by physicians from psychiatry (37.4%) while
RCS were mostly prescribed by physicians from child psychiatry
(35.0%). The most frequently prescribed CM on GCS was alprazolam
(39.4%) and on RCS was methylfenidate (51.1%). The most commonly
written indication on GCS was anxiety (30.8%) and on RCS was ‘atten-
tion deficiency-hyperactivity disorders’ (53.5%). GCS was prescribed
mostly for women (55.4%) whereas RCS was prescribed mostly for men
(67.8%; P < 0.001). Prescription content was found to be similar for
each month.
Conclusion: The findings indicated that there was a tendency towards
to use of controlled psychotropic medicines mostly by women while nar-
cotics mostly by men. Frequently prescribed CM were prescribed by the
psychiatrists. There was no seasonal difference among the prescribed
CM in each month. All these findings may serve as a guide for the devel-
opment of CM follow-up systems and regulations.
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P325
THE WAY STORING AND ANALYSIS OF INFORMATION
ABOUT DRUG-PRESCRIBING

Lugovkina T., Moshkina T., Bagin V.

Clinical Pharmacology Department, City Clinical Hospital N40,
Yekaterinburg, Russian Federation

Introduction: The threat of the microbial resistance to the antibiotics
(AB) causes the clinicians to look for the best way storing and analysis
of information about AB-prescribing as well as the characteristics of the
microbial resistance. The monitoring of the AB-prescribing and micro-
bial resistance is a very important part of the Antimicrobial Stewardship
Policy all over the world. That is a very important reason for organizing
the International Electronic Data-bases.
Materials: The decisions for AB-prescribing depend on the etiology,
severity, stage, phase of the definite infectious disease or definite situa-

tion and they should be systematized. The principles of ‘quantization’
and systematization of the Informative Continuum of Clinical Events
were created and tested.
Results: The implementation of the Protocols for the restricted AB- pre-
scribing, as defined in the structure of the five Classes of Clinical Events
(5-qu-bits segmentation of information), brought an improvement in the
quality of Clinical Practice and Clinical Results and gave a substantial
saving (50%) in the lives of the adult patients with severe pneumonia.
Conclusions: The first experience of modeling the Patterns for decision
making AB-prescribing on the base of principle of ‘quantization’ of the
Clinical Informative Continuum by using 5-qu-bits segmentation of
information, showed its applicability for creating the protocols, modeling
the drugs expenditure plans, and monitoring the quality of Clinical Prac-
tice. This methodology may be useful in the future for getting the new
knowledge for the Clinical Practice.
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PSYCHIATRIC DISORDERS

P326
ENHANCEMENT OF DOPAMINERGIC BRAIN FUNCTIONS BY
EXERCISE

Akiyama K., Sutoo D.

Institute of Medical Science, University of Tsukuba, Tsukuba, Japan

Introduction: We previously suggested that calcium increases dopa-
mine synthesis in the brain through a calmodulin-dependent system. On
the basis of this mechanism, the effect of exercise on brain function was
investigated through animal experiments.
Methods and Results: Effect of exercise on hypertension: Male sponta-
neously hypertensive rats (SHR) were forced to run at a speed of 10 m/min
using a programmed motor-driven wheel cage. It was shown that exercise
leads to increased serum calcium levels, and the calcium is transported to
the brain and in turn enhances brain dopamine synthesis. The decrease in
serum calcium levels, which might be due to a decrease in the availability
of bone calcium, causes a decrease in dopamine synthesis in the brain and
hypertension in SHR. In particular, there were abnormally low levels of
dopamine in the neostriatum and nucleus accumbens regions, which were
improved following intracerebroventricular administration of calcium chlo-
ride. Moreover, the decrease in dopamine synthesis and hypertension in
SHR were normalized by exercise. Role of convulsions in epilepsy: The
decrease in calcium-dependent dopamine synthesis was also found in epi-
leptic mice (EL mice strain). Their own convulsions normalized brain
dopamine levels and physiologic functions in EL mice, and the effect was
very similar to that of administration of calcium.
Conclusions: These findings suggest that exercise enhances dopamine
synthesis in the brain, and subsequently increased dopamine regulates
various brain functions. This mechanism might underlie the rectifying
effect of exercise on hypertension, and the rectifying effect of convul-
sions on brain function disorders in epilepsy. This mechanism might also
underlie the ameliorative effect of exercise on the symptoms in Parkin-
son’s disease or senile dementia, because dopaminergic function is
abnormally reduced in these diseases.
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P327
NEUROPSYCHIATRIC MANIFESTATIONS IN DIGOXIN
INTOXICATION

Zoltan P., Magdalena L., Vera J., Tomas A., Zlata H., Stefan A.

Department of Medicine I, Thomayer University Hospital and the Insti-
tute for Postgraduate Medical Education, Prague

Introduction: The aim of the study was to determine the incidence of
neuropsychiatric changes in a group of patients hospitalized with patho-
logical plasma digoxin levels and to correlate these changes with other
manifestations of digitalis intoxication.
Patients and Methods: We analyzed clinical and laboratory data
including drug therapy data obtained from the medical records of patients
hospitalized over the last 36 months.
Results: Plasma digoxin levels above 2 ng/ml were seen in 171
patients, clinical manifestations of intoxication were demonstrated in 106
patients, and present in all patients with plasma levels above 3 ng/ml.
Neuropsychiatric manifestations were noted in 15% of all patients.
Conclusions: Neuropsychiatric manifestations are not specific, and they
may be difficult to diagnose, especially in elderly patients. Their lower
incidence in our group of patients is due to the retrospective nature of
our analysis. Risk factors of intoxication included very old age and renal
dysfunction. Because of the concomitant use of drugs, drug interactions
may have played a significant role in the elevated digoxin levels.

P329
ASSOCIATION OF POLYMORPHISMS IN THE DOPAMINE
AND SEROTONIN GENE SYSTEMS WITH RISK FOR ANOR-
EXIA NERVOSA AND PSYCHOPATHOLOGICAL TRAITS

Gervasini G., Gordillo M. I., Flores S. I., Jimenez M., Garcia-Herraiz
A., Monge M., Diaz C., Carrillo J. A.

Department of Pharmacology & Eating Disorders Unit, Medical School,
University of Extremadura, Health Service of Extremadura, Badajoz,
Spain

Introduction: The serotonergic and dopaminergic systems are involved
in the regulation of mood, and social and eating behaviour. Therefore,
polymorphisms in genes participating in these pathways hold the poten-
tial to play a role in the pathogenesis of eating disorders such as Anor-
exia Nervosa (AN).
Methods: We evaluated the presence of common polymorphisms in the
serotonin receptor 2A gene (5HT2AA-1438G), the serotonin and dopa-
mine transporter genes (5HTTLPR L/S and SLC6A3 40bp 3’-VNTR)
and the catechol-ortomethyl transferase gene (COMT V158M) in 120
AN patients and 212 healthy subjects. Psychopathological traits were
assessed by EDI-2 and SCL-90R inventories.
Results: The 5HTTLPR-S (short) allele and the -1438G variant were
significantly associated to longer disease evolution (P = 0.02 and
P < 0.01, respectively). None of the polymorphisms analyzed were indi-
vidually associated with the risk for AN. However, a statistical trend was
observed towards lower risk for AN in subjects who were carriers of at
least one mutant homozygous genotype (5HTTLPR S/S and/or 5HT2A -
1438GG). These individuals accounted for 45.8% of controls but only
36.7% of cases [OR = 0.68 (0.4–1.0), P = 0.06].
The study of personality dimensions revealed that the 5HT2A-1438GG
genotype was associated to higher scores in the Positive Symptom Total
subscale of the SCL-90R questionnaire (P = 0.035). Moreover, carriers
of the 5HT2A-1438GG genotype and at least one 5HTTLPR L allele
scored higher in 11 out of the 15 categories assessed. Differences in
Bulimia and Interoceptive Awareness (EDI-2) reached statistical signifi-
cance (P < 0.05).
Finally, the nine-repeat allele in the SLC6A3 gene was associated with
increased scores (P = 0.04) in the Maturity Fear subscale of the EDI-2
test.
Conclusions: Our results suggest that polymorphisms in the serotonin
and dopamine gene systems may interact to modulate the risk for AN
and impact the clinical evolution of the disease.
Funding Support: This work has been supported in part by grants
PRI08A008, GR10122 and GR10022 from Junta de Extremadura, Conse-
jeria de Economia, Comercio e Innovacion, Merida (Spain), and grant PI-
071152 from Plan Nacional de Investigación Cientı́fica, Desarrollo e Inno-
vación Tecnológica (I+D+I), Instituto de Salud Carlos III, Madrid (Spain).

P330
MUSIC-DEPENDENT CHANGES IN DOPAMINERGIC BRAIN
FUNCTIONS

Akiyama K., Sutoo D.

Institute of Medical Science, University of Tsukuba, Tsukuba, Japan

Introduction: Previous our studies indicated that calcium increases
dopamine synthesis in the brain through a calmodulin-dependent system,
and that increased dopamine levels reduce blood pressure and prolong
ethanol-induced sleep time (loss of righting reflex, unconsciousness). In
this study, the effect of music on brain function was examined on this
pathway.
Methods and Results: Measurement of blood pressure: Male spontane-
ously hypertensive rats (SHR) were placed in a closed cage equipped
with a speaker, and music (Mozart, Adagio from Divertimento, K. 205;
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average sound level = 65 dB) was played repeatedly. During and after
music exposure, changes in blood pressure were monitored. Systolic
blood pressure in SHR was reduced by exposure to music. The effect of
music was abolished following inhibition of the calcium-dependent dopa-
mine-synthesizing pathway in the brain. Exposure to music also
increased serum calcium and neostriatal dopamine levels. Next, music
was filtered to each frequency domain using the equalizer function, and
changes in blood pressure were monitored. The blood pressure-reducing
response was dependent on the frequency, and was markedly greater at
4–16 kHz compared with lower frequencies. Measurement of ethanol-
induced behavior: The effect of music on brain function was reconfirmed
in ddY mice (normal animals) through ethanol (4.5 g/kg)-induced sleep
time. The ethanol-induced sleep time was prolonged by exposure to
music, which was abolished by inhibition of the dopamine-synthesizing
pathway.
Conclusions: These results suggest that music leads to increased cal-
cium-dependent dopamine synthesis in the brain, thus causing reduction
in blood pressure and enhancement in alcohol’s effect. Especially high-
frequency sounds stimulate dopamine synthesis, and might therefore reg-
ulate and/or affect various brain functions, leading to the amelioration of
symptoms of various diseases that involve dopamine dysfunction.
Acknowledgements: This study was supported by a grant from the Ya-
maha Music Foundation, and by Grants-in-Aid for Scientific Research
from the Japanese Society for the Promotion of Science (17927001,
18927001).
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P332
REPEATED ADMINISTRATION OF CAFFEINE INDUCES
COCAINE- AND AMPHETAMINE- TRANSCRIPT REGULATOR
(CART) OVER-EXPRESSION IN MICE: COMPARISONS WITH
COCAINE

Hu Z.1, Han J.-Y.2, Kim C. S.1, Kim Y.-S.1, Hong J. T.1, Eun J. S.3,
Oh K.-W.1

1College of Pharmacy, Chungbuk National University, Cheongju, Korea;
2Institute of Veterinary Medicine, Chungbuk National University, Cheon-
gju, Korea; 3College of Pharmacy, Woosuk University, Samrye, Korea

Cocaine- and amphetamine- transcript regulator (CART) can be induced
by cocaine and amphetamine with correlation to the behavioral sensitiza-
tion during the development of reward and dependence. These experi-
ments were performed to know whether caffeine induces CART, and it’s
signaling, compared with those of cocaine.
Behavioral sensitization was developed in mice during 7 days of
repeated treatments with caffeine. Subsequently, altered CART
sequences, levels of CART mRNA and peptides in dose and time
responses to treatments in striatum and it’s cAMP/PKA/pCREB signaling
at 5th day of treatments were assessed and also compared with those of
cocaine.
Behavioral sensitization by cocaine was induced on set of days 2 and on
process of 6 days, whereas caffeine induced behavioral sensitization limit
on days 5. Subsequently alignment of sequences of CART with treat-
ments was completely homology. As the protein recording from striatum
of treatments, levels of CART peptide were peaked on day 5 with no
corresponding difference in levels of CART mRNA. Within striatum, sig-
nificantly largest numbers of CART+ cells by cocaine were seen within
nucleus accuments (NAcc) shell whereas caffeine increased greater num-
bers of CART+ cells within dorsolateral (DL) striatum compared with
NAcc shell. Furthermore, antagonists of D1 and D2 receptors blocked
over-expressions of CART by cocaine via inhibiting the cAMP/PKA/
pCREB signaling. However, antagonists had no effects that by caffeine.
Taken together, repeated caffeine induces CART, and striatal CART
over-expression induced by caffeine would potentially modulate drug
reward systems.
Keywords: striatum; CART; drug rewards; dopamine pathway; cAMP/
PKA/pCREB signaling.
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RARE DISEASE AND ORPHAN DRUGS

P333
EASTASIAN ETHNICITYAND DRUG DEVELOPMENT:
IMPLICATIONS FOR ELTROMBOPAG IN CHRONIC
IDIOPATHIC THROMBOCYTOPENIC PURPURA (CITP).

Perry C. S.1, Nand R. A.1, Palmer J. L.2, Wire M. B.3, Gross A. S.1

1Clinical Pharmacology Modelling & Simulation GlaxoSmithKline
Research & Development, Ermington, Australia; 2Stockley Park, UK;
3Research Triangle Park, USA

Inter-ethnic differences in response have been observed for a range of
drugs although few are dosed according to patient ethnicity. Eltrombopag
is a nonpeptide thrombopoietin receptor agonist approved for previously-
treated patients with cITP. The initial recommended dose (50 mg/day for
most cITP patients) is subsequently individualised based on platelet
response. Across the multinational clinical development program target
platelet counts (50–400 · 109/l) were achieved at lower median average
daily doses in East Asian than White subjects (e.g. TRA102537
52.9 mg/day vs. 64.0 mg/day). Additionally a slightly greater proportion
of East Asian than White subjects experienced supratherapeutic
responses (platelets >400 · 109/l). When dosing was adjusted to achieve
target platelet counts a clinically important inter-ethnic difference in
bleeding was not observed. A trend to a higher incidence of hepatobiliary
adverse events in East Asian than White cITP subjects was observed
although the overall incidence of adverse events was similar in East
Asian and White cITP subjects. Pharmacokinetic studies and population
analyses indicated that eltrombopag exposure was higher in both healthy
and cITP subjects of East Asian than non-Asian ancestry (50 mg/day:
87% higher AUC0-tau in East Asian cITP subjects). The relationship
between systemic eltrombopag exposure and platelet response was simi-
lar in both ethnic groups. Therefore higher eltrombopag exposures at the
same dose in East Asian than White cITP subjects result in greater plate-
let responses in East Asian relative to White cITP subjects. Consequently
eltrombopag is dosed according to patient ethnicity with a lower initial
dose (12.5 or 25 mg/day) recommended for cITP patients of East Asian
ancestry (Japanese, Korean, Chinese).

P334
THE WORTHINESS OF MEASUREMENT OF CIRCULATING
KISSPEPTIN LEVELS IN HYPOGONADISM PATIENTS

Katagiri F., Mochiduki H., Hitrahara N., Kawai K., Kotani M.,
Nomizu M.

1Tokyo University of Pharmacy and Life Sciences, Hachioji, Tokyo,
Japan; 2Shimada-Municipal-Hospital, Shimada, Shizuoka, Japan

Introduction: Kisspeptin, the product of the Kiss1 gene is a G-protein
coupled receptor ligand for GPR54. It is recently become clear that kiss-
peptin-GPR54 signaling has an important role in initiating Gonadotropin
releasing hormone (GnRH) secretion at puberty, the extent of which is
an area of ongoing research. Kisspeptin expressing neurons are located
in anteroventral periventricular nucleus (AVPV) and arcuate nucleus
(Arc). AVPV and Arc are known to GnRH secretory nucleus, and are
controlled by negative feedback from estrogen. GPR54 is expressed in
GnRH neuron, which has no estrogen receptors (ERa), while, kisspeptin
neuron has ERa. Kisspetptin is thought to play important role for GnRH
secretion. The purpose of this study is the usefulness of plasma kisspep-
tin levels as a biomarker for diagnosis and treatment of hypogonadotrop-
ic hypogonadism.
Patients and Methods: A persistent hypogonadotropic hypogonadism
patient (male, early 20 s) was subjected to this study. He underwent sev-
eral tests, and his plasma kisspeptin levels were measured by enzyme
immunoassay previously developed.
Results: The plasma follicle stimulation hormone (FSH) and luteinizing
hormone (LH) was not detected before treatment. Several hormone-load-
ing tests (thyroid releasing hormone, GnRH, orticotropin releasing horo-

mone gonadotropin-releasing factor, human chorionic gonadotropin,
etc.,) indicated the hypothalamic hypogonadism. The plasma kisspeptin
levels represented low value at all times.
Conclusion: GnRH cannot be a biomarker for the hypogonadism,
because GnRH is subject to degradation, and generally does not exist in
circulating blood. Kisspeptin is there in circulating blood, and stably
measurable by our enzyme immunoassay. Plasma kispeptin levels are
expected to a good biomarker.
Rational Drug Prescribing

P340
SHORT BOWEL SYNDROME: CASE REPORT

Seisdedos R, Conde MC, Garcı́a-Manzanares A, López P, Valenzuela JC,
Atanasio A

H. G. La Mancha Centro, Alcazar de San Juan, Spain

Introduction: Acquired short-bowel syndrome (SBS) is the malabsorp-
tive state that follows extensive resection of the small intestine and it is
associated with significant mortality and morbidity.
Patient and Method: 77-year-old man with extensive bowel resection
with jejunostomy because of multiple hernias that left him dependent on
total parenteral nutrition (TPN). After surgery, different schemes were
tested: administration of enteral nutrition with pump to prevent osmotic
load, with/without nasogastric tube or different formulas, always having
high jejunostomy debits. Finally as a result of intestinal failure the patient
presented hyponatremia, so nutritional support was maintained by TPN
supplemented with high amounts of sodium (177 mEq / bag) and insulin.
The treatment includes loperamide and codeine to slow gastric and intest-
inal transit, proton pump inhibitor (omeprazole) to suppress hypersecre-
tion and vitamin supplements. PN was supplemented with an oral diet
consisting of nutritional supplements (liquid, low osmolarity and without
fiber) and regular food (physiological and psychological benefits). The
patient was able to progress to cyclic PN, with an infusion of 8h. After
discharge, he comes 3 days a week to receive PN.
Results: The nutritional absorptive capacity and digestive motility was
studied for 12 months postoperatively. His absorptive capacity didn’t
allow him oral nutritive autonomy and normal social life. Laboratory test
showed a satisfactory nutritional profile but the patient has experienced
several episodes of infection and poor quality of life.
Conclusions: Advances in long-term venous access, PN and changes in
long-term management of chronic complications have altered the prog-
nosis of patients with SBS.
Aknowledgements: None.
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DEPRESCRIBING IN FRAIL OLDER PEOPLE: PROTOCOL
FOR A RANDOMISED CONTROLLED TRIAL

Potter K. B., Flicker L., Beer C.

Western Australian Centre for Health and Ageing, Perth, WA, Australia

Introduction: Polypharmacy causes significant morbidity and mortality
in frail older people, but quality data on deprescribing are scarce. Our
aims are to safely reduce the total number of medications taken by older
people living in residential aged care facilities (RACF) and to estimate
the effect of deprescribing on survival, falls and fractures, cognitive func-
tion, sleep quality, and independence.
Methods: We will randomly assign 250 volunteers aged ‡65 years to
intervention and control groups. We will identify target drugs for with-
drawal and sequentially withdraw as many as possible in intervention
group participants. Participants will be closely monitored for adverse
drug withdrawal effects and symptom recurrence. We will record the
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medications taken and administer the Mini-Mental State Examination
(MMSE), Neuropsychiatric Inventory–Nursing Home version (NPI-NH),
and modified Barthel index at baseline and at 3, 6, and 12 months post-
enrolment. We will record all deaths, falls, and non-vertebral fractures.
Results: Results will be analysed on an intention-to-treat basis. Our pri-
mary outcome will be the number of medications taken at 12 months
post-enrolment. Secondary outcomes will be survival time, and number
of falls and fractures at 12 months, and cognitive function (MMSE),
sleep quality (NPI-NH) and independence (Barthel index) at 3, 6, and
12 months post-enrolment.
Conclusion: This study will be the first randomised controlled trial to
investigate deprescribing. If we find that medication burden can be safely
reduced in frail older people, our data will inform a large, multi-centre,
deprescribing trial powered to detect clinically important effects on mor-
bidity and mortality.

P341
HOW TO IMPROVE THE USE OF PROTON PUMP
INHIBITORS

Hodel M.1, Pauchet A.1, Buclin T.2, Mottet C.3, Gloor S.4, Guyot C.4,
Biolat J.2, Chtioui H.2, Genné D.1

1Department of Internal Medicine, HNe, La Chaux-de-Fonds, Switzer-
land; 2Division of Clinical Pharmacology, CHUV, Lausanne, Switzer-
land; 3Unit of Gastroenterology, HNe, La Chaux-de-Fonds, Switzerland;
4Department of Pharmacy, HNe, La Chaux-de-Fonds, Switzerland
email: markus.hodel@ne.ch

Introduction: Proton pump inhibitors (PPI) are one of the most pre-
scribed medications in the world with proven efficacy. However, sev-
eral studies showed that their use often doesn’t respect indications,
leading to over-consumption, thus exposing patients to drug interac-

tions and adverse events (for example pneumonias). Interruption of
PPIs can induce a rebound phenomenon. This generates costs for
health systems.
Methods: This is a prospective interventional study performed in two
hospitals: La Chaux-de-Fonds (CDF, cases) and Neuchâtel (NE, control)
during two six-month periods, comparing use of PPIs before and after
intervention. We elaborated recommendations (PPI doses and treatment
duration) based on recent medical literature that we summarized on A6
cards and gave out to all prescribing doctors in the hospital of CDF and
held a 30-minute information session for the departments of surgery,
medicine and anesthesiology in March 2010. Doctors were asked to
apply our recommendations as often as possible, leaving space for their
own assessment. No information was given to the doctors of the control
hospital. The number of PPI tablets that the pharmacy sent to each care-
unit in both hospitals was counted and adjusted to the number of patient-
days from April to September 2009 (before intervention) and April to
September 2010 (after intervention). The number of other antacids that
were used in both hospitals was counted during the same periods. Gen-
eral practitioners (GP) in the region around CDF received an explanation
letter to avoid re-introduction, after discharge from the hospital, of PPI
treatment stopped during the stay. The number of gastro-duodenal ulcers
and upper digestive hemorrhages was counted from April to December
2009 and the same period in 2010 in both hospitals.
Results: In 2010, in the hospital of CDF, the use of PPIs per 100
patient-days decreased by 36% in the surgical and medical departments
compared to 2009. In the control hospital the use of PPIs per 100
patient-days increased by 10% in the surgical department and decreased
by 5% in the medical department during the same periods. The decrease
from 2009 to 2010 of PPI utilization in CDF comparing to NE is statisti-
cally significant: p<0.0001. Use of other antacids didn’t change, ulcers
or digestive hemorrhages decreased slightly from 2009 to 2010 in both
hospitals.
Conclusions: The study showed that with a very low-cost intervention,
it is possible to decrease considerably the use of PPIs in a hospital, with-
out taking any risk for gastro-intestinal complications.
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