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| Predictors of serious adverse events
in <65-year-aged hypertensive women: A
sub-analysis of the SPRINT

Volkan Aydin®; Ahmet Akici'; Sibel Sakarya?; Mehmet Akman®;
Ali Serdar Fak!

IMarmara University Hypertension and Atherosclerosis Research Center
(HIPAM), Istanbul; 2Department of Public Health, Kog¢ University School

of Medicine, Istanbul

Introduction: Women are more likely to experience antihypertensive
treatment-related adverse effects in the management of hyperten-
sion.! Besides, intensive treatment approaches could increase the
rates of serious adverse events (SAEs) during antihypertensive ther-
apy.?2 We aimed to identify potential basal predictors of SAEs in
middle-aged hypertensive women managed with standard or intensive
treatment.

Method: Hypertensive patients in the SPRINT, a multicentre con-
trolled trial, were randomized to receive either standard or intensive
treatment approach to achieve a target systolic blood pressure of
<140 mmHg or < 120 mmHg, respectively. In this sub-analysis, we
examined baseline characteristics of the <65-year-old hypertensive
women in the standard- (n = 595) or intensive-treatment groups
(n = 652) to identify predictive factors of SAEs by Cox proportional-
hazards model.

Results: A total 341 SAEs were identified in the study population,
which was observed in 27.6% and 27.1% of the standard- and
intensive-treatment groups, respectively. Most common SAEs were
electrolyte abnormalities (3.5%) and acute kidney injury/failure (2.8%).
Rates of all SAEs or its individual subclasses were similar in each treat-
ment groups. The risk of overall SAEs was significantly higher in blacks
vs. non-blacks (HR 1.27, 95% CI: 1.01-1.58), in current smokers
vs. non-smokers (HR 1.59, 95% Cl: 1.23-2.05), and those with
vs. without chronic kidney disease (CKD) (HR 1.38, 95% CI:
1.08-1.77). These characteristics were found to be associated with
also higher risk in the standard-treatment group, whereas this associa-
tion was not detected in the intensive-treatment group. The likeli-
hood of SAEs significantly increased with age (HR 1.04, 95% ClI:
1.01-1.07), where the association was preserved in the standard-

treatment group and lost in the intensive-treatment group. The rate

of hypotension SAE and syncope SAE were increased among CKD
patients (HR 6.20, 95% ClI: 2.02-19.03) and active smokers
(HR 4.54, 95% ClI: 1.17-17.57) at baseline. A reduced rate of elec-
trolyte abnormalities was found in obese patients compared to that
in under/normo-weight hypertensive women (HR 0.33, 95% ClI,
0.14-0.77).

Conclusion: Our sub-analysis in middle-aged hypertensive women
shows increased risk of SAEs with age, black race, smoking, and CKD,
especially in patients where standard treatment strategy was adopted.
Consideration of these clinical features by clinicians during choosing a
standard or aggressive blood pressure goal may improve rationality of
the pharmacotherapy for middle-aged hypertensive women.
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| The pharmacokinetics and relative
bioavailability of mepolizumab 100 mg liquid
formulation administered subcutaneously to
healthy participants: A randomized trial
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Rationale: A new liquid formulation of mepolizumab delivered via a
single-use prefilled autoinjector (Al) or prefilled syringe (PFS) is under
development to provide convenience and an option to self-administer
at home for patients. The aim of this study was to compare the phar-
macokinetic (PK) profile of this new liquid formulation with the
approved lyophilized formulation of mepolizumab.

Methods: In this open-label, parallel-group, single-dose study, healthy
participants were randomized (1:1:1) to receive a single mepolizumab
dose (100 mg) administered by a healthcare professional subcutane-
ously as liquid in a PFS or Al or as reconstituted lyophilized product.
Randomization was stratified by body weight (<70, 70-<80, and
>80 kg) and injection site randomized 1:1:1 to upper arm, abdomen,
or thigh. Primary endpoints were maximum plasma concentration
(Crnax), area under the concentration-time curve (AUC) from time zero
(pre-dose) to last time of quantifiable concentration (AUC_y), and
AUC from time zero to infinity (AUCjo-.,). Secondary endpoints
included additional PK parameters and safety assessments. Pharmaco-

dynamic effect on blood eosinophil count following administration via
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TABLE 1  Primary study endpoints

PK parameter

Test treatment

Adjusted geometric mean (SE [logs])

Reference (lyophilized formulation)
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Test
Crnax (ug/mL) PFS 12.14 (0.027)
Al 12.01 (0.028)
AUC(o_y (day * pg/mL) PFS 417.93 (0.031)
Al 435.46 (0.029)
AUC(o-,) (day * ug/mL) PFS 457.03 (0.029)
Al 478.94 (0.026)

PFS or Al versus lyophilized product was assessed as an exploratory
objective.

Results/Discussion: Geometric mean estimates were adjusted for
injection site (arm, abdomen, and thigh) and baseline weight (log.
scale). Al, prefilled autoinjector; AUCq.y), area under the
concentration-time curve from time zero (pre-dose) to last time of
quantifiable concentration; AUC(o-.,), area under the concentration-
time curve from time zero to infinity; Cl, confidence interval; Cpax,
maximum plasma concentration; PFS, prefilled syringe; SE, standard
error.

Results: In total, 244 participants received the study drug. Primary
(Table) and secondary PK parameters were comparable across the
three treatment groups; 90% confidence intervals for primary
endpoint treatment ratios (PFS or Al versus lyophilized formulation)
were all within the conventional bioequivalence bounds (0.80, 1.25).
In all three treatment groups, mepolizumab exposure did not markedly
differ across the three assessed sites of injection (upper arm,
abdomen, or thigh). Across all three groups, the incidence of on-
treatment adverse events was 29%-38%; headache (9%), viral upper
respiratory tract infection (5%), and fatigue (3%) were the only on-
treatment adverse events reported by 23% of participants. There was
a low incidence (5%) of anti-drug antibodies (none neutralizing)
reported across the three groups. A similar effect on blood eosinophils
was also observed across the three groups.

Conclusions: In this single-dose study, the PK profile of the
mepolizumab liquid formulation administered via PFS or Al was
statistically comparable to the approved lyophilized formulation. Its
safety profile was consistent with that of the lyophilized formulation,
with no safety concerns identified. Mepolizumab exposure did not
markedly differ between injection sites. Treatments resulted in a

similar effect on blood eosinophils.
REFERENCE(S)
This abstract was previously presented at ATS 2019, Am J Respir Crit

Care Med. 2019;199:A1311
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11.51(0.027) 1.06 (0.99, 1.12)
11.55(0.027) 1.04(0.98, 1.11)
401.30 (0.030) 1.04 (0.97,1.12)
403.00 (0.028) 1.08 (1.01, 1.15)
447.92 (0.028) 1.02 (0.95, 1.09)
449.70 (0.026) 1.07 (1.00, 1.13)

| First clinical study with AP30663, a
small conductance calcium-activated
potassium (Kc,2) channel inhibitor developed
for cardioversion of atrial fibrillation
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Morten Grunnet?; Jonas Diness?
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Introduction/Background & Aims: Effective, safe, and tolerable phar-
macological treatment for episodes of atrial fibrillation (AF) remains an
unmet need. The small conductance Ca?*-activated K™ channel, also
known as Kc,2 or SK channel, has emerged as a potential new target
for AF treatment. This first-in-human study evaluated the safety and
tolerability of AP30663, a Kc,;2-channel inhibitor, which prolonged
the atrial effective refractory period and converted AF into sinus
rhythm in preclinical studies. In addition, pharmacokinetics and the
pharmacodynamic effects were explored.

Method/Summary of work: Forty-seven healthy male volunteers
received a 30-minute intravenous administration of AP30663 in
ascending doses, ranging from 1 mg/kg to 6 mg/kg. Due to infusion
site reactions, changes to the formulation and administration were
implemented in the latter twenty-four volunteers. Extractions from a
24-hour continuous electrocardiogram (ECG) were used to evaluate
the pharmacodynamic effect of AP30663, including QT subinterval
analysis. The QT interval was corrected for heart rate using Fridericia's
formula (QTcF). ECG data were analyzed with a repeated measures
ANCOVA, and a noncompartmental analysis was used to compute the
pharmacokinetic parameters.

Results/Discussion: Mean age was 23.7 + 3.0 years. In total,
34 adverse events (AEs) considered related to AP30663 exposure
were observed. All were local infusion site reactions, mild and tempo-
rary in nature, although full recovery took up to 110 days. After for-
mulation and administration changes, local infusion site reactions still
occurred, but the median duration dropped from 37 days in the
2 mg/kg dose level to 5 days in the 6 mg/kg dose level. There were
no systemic AEs related to AP30663 administration. As was to be
expected in healthy volunteers, no effect of AP30663 was observed
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FIGURE 1. Effect of AP30663 on the QTcF interval

on atrial surface ECG parameters, RR-interval or QRS duration, but
there was a dose-dependent effect on the QTcF interval of +16.5 ms
(baseline controlled difference with placebo, P = 0.025) for the highest
dose level (Figure 1). AP30663 dose-dependently increased both the
corrected J point-T peak (Jp-Tpc) and the Tpeak-Tend (Tp-Te) inter-
vals. Mean clearance was 12.5 + 3.2 L/h and tended to be higher for
the two highest dose levels (16.7 L/h) as compared to the lower dose
levels (12.3 L/h). Volume of distribution ranged from 65.8 L at the
lowest dose to 98.4 L at the highest dose levels. The mean terminal
half-life was 4.7 + 0.9 hours. AP30663 displayed a less than dose pro-
portional increase in Cmax, with the dose-normalized Cmax being
about half in the 6 mg/kg dose level as compared to the dose normal-
ized Cmax in the 1.5 mg/kg dose level.

This figure displays the effect of AP30663 on the QTcF interval
in the first 4 hours after dose administration. Note that there is a
dose-dependent effect of AP30663 on the QTcF interval.
Conclusion(s): Administration of AP30663, a novel Kc,2-channel
inhibitor, was considered safe and well tolerated systemically. A mild
increase in the QTcF interval was observed in the investigated dose
levels, predominantly mediated through an increase in the Jp-Tpc and
Tp-Tend intervals. These results support further development of
AP30663.

Time (hrs)

| Activity and pulmonary function
collected via a noninvasive platform
differentiate healthy and asthmatic children

Matthijs Kruizinga®; Nikki van der Heide®; Marianne Nuijsink?;
Rik Stuurman?; Adam Cohen?; Gertjan Driessen?
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Introduction/Background & Aims: Pediatric clinical trials are generally
conducted in hospitals, and study data are collected during visits at
predefined time intervals. Additional visits and invasive measurements
are increasingly hard because of the increase of the burden for sub-
jects. In the case of pediatric asthma, information about physical activ-
ity, pulmonary function, and patient-reported outcomes collected via
a home monitoring platform (CHDR MORE®) could allow for future
trials to be conducted completely at home. The aim of this study was
to investigate whether home monitoring of physical activity and pul-
monary function could discriminate healthy and asthmatic children
and to correlate home-measured physical activity and FEV1 with exis-
ting clinical endpoints.

Method/Summary of work: Healthy subjects and patients aged 6-16
with either controlled or uncontrolled (based on GINA criteria and
Asthma Control Questionnaire) asthma were recruited. Patients were
monitored for 4 weeks with a smartwatch (Withings Steel HR) that
registered physical activity (step count), heart rate, and sleep. Patients
also performed daily pulmonary function tests (PFTs; NuvoAir

AirNext) and completed a daily symptom diary (Asthma Control
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Diary). Healthy subjects were monitored for 3 weeks with the Steel
HR and performed biweekly PFTs. The difference in physical activity
between the three study groups was assessed via a mixed model cor-
recting for age, gender, daily rain duration, and school days. Repeated
measurements correlations were performed to investigate correla-
tions between physical activity, FEV1, and symptom diary score.
Results/Discussion: 128 subjects (30 with controlled asthma, 21 with
uncontrolled asthma, and 77 healthy controls) were included. Subjects
with uncontrolled and controlled asthma had a significantly lower
physical activity level than healthy subjects. Asthma diary symptom
score showed a negative correlation with daily physical activity for
subjects with uncontrolled asthma (Rgpm —0.21, p < 0.001) but not for
subjects with controlled asthma (Rgpm 0.04, p = 0.27) (Figure 1). Fur-
thermore, daily FEV1 was associated with the asthma diary symptom
score for patients with uncontrolled asthma (Rgpm —0.23, p < 0.001)
and controlled asthma (Rgpm —0.1, p = 0.01).

Conclusion(s): We demonstrated that physical activity can discrimi-
nate between healthy children and children with (un)controlled
asthma. Furthermore, we have shown correlations between physical
activity, home-measured spirometry, and traditional endpoints. We
propose physical activity is a potential new clinical endpoint, but more
advanced analyses, as well as a longer follow-up period, are necessary

to substantiate these results.

| IL6 & CRP: Association with
immunological, virological, and lipid status in
paediatric HIV individuals on efavirenz-based
anti-retroviral therapy
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Introduction/Background & Aims: Advances in HIV management and
advent of anti-retroviral therapy (ART) has ensued a prolonged sur-
vival in HIV-infected individuals. Disease-related complications and
adverse drug reactions (ADRs) can however compromise their quality
of life, which needs management and periodic monitoring. Both HIV
and ART are associated with lipid derangements and are significant
contributors of cardiovascular disease (CVD). Persistent inflammation
could be noticed even in treated patients attributing to modifications
of lipid composition and function, further adding up to the exacerbat-
ing CVD risk. Inflammatory markers like CRP and IL-6 may highlight
this risk prior. Efavirenz is an important component for first line ART,
many of which primely contribute to lipid abnormalities. The present
study aimed to probe the association between these inflammatory
biomarkers and alterations in immunological, virological, and lipid pro-

file in paediatric HIV individuals on efavirenz-based ART.

Method/Summary of work: This longitudinal study included paediat-
ric HIV 1 patients, who were followed up for lipid profile alteration
along with virological and immunological status at baseline and spe-
cific intervals till 6 months of therapy initiation. Study commenced
after obtainment of ethical clearance and informed consent was
ensured prior subject inclusion. Results were statistically analysed.
Results/Discussion: Subject population showed equal distribution of
gender and ART regimens. 47.62% and 21.43% patients presented
with elevated IL6 [Median (IQR) = 14.60 (02.00-39.60)] and CRP
[Median (IQR) = 03.00 (03.00-03.35)] levels respectively after
6 months of therapy initiation. Peripheral viral load (PVL) level was
seen after 6 months of therapy initiation along with noting of baseline
CD4 level. Out of those with elevated IL6, 55% had presented with
altered lipid parameters. Significant association had been found with
regimens and lipid profile alterations. Significant association (Kappa
value = 0.883, p value = 0.000) has been found between the <500
baseline CD4 and elevated IL6 level; and elevated PVL and elevated
IL6 level (Kappa value = 0.417, p value = 0.003).

Conclusion(s): Studies are needed to probe into the complex CVD
pathogenesis in HIV-positive patients in order to determine whether
therapies lowering these inflammatory biomarkers can reduce
impending CVD risk. Thus, in future mankind can come up with better
ART regimens with more anti-inflammatory and less lipid profile
deranging properties.
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| SAMe-TT2R, score and prediction of
anticoagulation control with warfarin in Arab
patients with a mechanical heart valve
prosthesis
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Introduction/Background & Aims: The efficacy and safety of warfarin
therapy for stroke prevention in mechanical heart valve (MHV)
patients depends upon the time in therapeutic range (TTR). We aimed
to assess the predictive ability of SAMe-TT,R, score in Arab mechani-
cal heart valve patients, where the choice of anti-coagulation is only
warfarin.

Method/Summary of work: This is a single center retrospective
study conducted in the anti-coagulation Clinic at King Abdul Aziz
Cardiac Center, Riyadh, Saudi Arabia, in patients of Arab descent.
Patients with MHV on warfarin between the year 2012 and 2015
were stratified according to SAMe-TT,R, score, and TTR was cal-
culated using the Rosendaal method with target INR 2.0-3.0 for
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aortic and 2.5-3.5 for mitral MHV, in accordance with International
Guidelines. The predictive power of SAMe-TT,R, score to predict
TTR < 70% was assessed. The data were analysed using JMP Pro,
Version 13(SAS for Windows).

Results/Discussion: The study sample included 270 MHV patients
on warfarin (mean age 54 * 0.81 years, 46% female). The minimum
SAMe-TT,R, score was 22 in all patients. The mean and median
TTR were 65 + 0.1 and 64% (interquartile range: 12.5% and 100%)
respectively. There was a significant linear relationship between
the SAMe-TT,R, score and the INR target; 45% of patients with
an INR target of 2.5-3.5 had a score >4 vs. 33% with the lower
target of 2-3 (p < 0.0001). The low-risk group (score < 2) had a
significantly higher TTR as compared with the high-risk group
(score > 2), 71% vs. 63%, p = 0.004. Similarly, the percentage of
patients with TTR 260%, 65%, or 70% was higher in the low-risk
group (p = 0.006, p = 0.002, and p = 0.003, respectively) compared
with the high-risk group. When assessing the ability of the SAMe-
TT,R, score to predict the outcome of TTR <70% using the ROC
curve, the cutoff point >2 showed the best combination of sensi-
tivity and specificity (81% and 64%, respectively). The area under
the curve was 0.60 (95% CI: 0.55-0.671; p = 0.006). The SAMe-
TT,R, 23 did not show any additional predictive power compared
with a score >2.

Conclusion(s): Our study shows that race is the most significant factor
in determining TTR and a higher SAMe-TT,R, does not provide any
additional predictive value in Arab MHV patients.

| Assessment of blood pressure control
and target organ damage in a treated
hypertensive population—Is clinic BP
measurement enough?

Azra Mahmud; Ruba Alahaideb; Haifa Alshammary; Afnan Alfawwaz;
Mayar Abanumay; Muyaed Al-Zaibag

King Abdul Aziz Medical City

Introduction/Background & Aims: Hypertension is the leading risk
factor for cardiovascular (CV) disease and a major contributor to mor-
bidity, mortality, and disability worldwide. Hypertension is also a
major CV risk factor in Saudi Arabia, with a prevalence of some 26%
in the general population but higher in established CV disease, ranging
between 45% and 75%. Despite a large repertoire of anti-
hypertensive drugs available, blood pressure (BP) control rates are still
suboptimal.

Recent studies have shown that clinic BP alone may be a poor
guide to hypertension control. Ambulatory blood pressure (ABPM) is
the gold standard for diagnosis of hypertension, assessment of BP
control, and its various patterns may provide prognostic information

beyond clinic BP.

Therefore, the primary aim of our study was to compare BP
control with clinic versus ABPM criteria. The secondary aim was to
study the relationship between various ABPM patterns and sub-
clinical target organ damage, ie, urine albumin-creatinine ratio
(ACR), and arterial stiffness as pulse wave velocity (PWV) and
biomarkers including high-sensitivity C-reactive protein (hs-CRP)
and brain natriuretic peptide (BNP) in a Saudi hypertensive
population.

Method/Summary of work: We studied consecutive patients aged
18-80 years old referred to the Hypertension Clinic at King Abdul
Aziz Cardiac Center, Riyadh, Saudi Arabia, between January 2016
and December 2018. ABPM was performed for a 24-hour period
with an oscillometric device (Spacelabs), with readings every
30 minutes from 6 AM to 10 PM, and every 60 minutes from
10 PM to 6 AM. Patient diary was used to define sleep/wake
periods. White coat effect was defined as office systolic blood pres-
sure (SBP) 2140 mmHg or diastolic blood pressure (DBP) 290 mmHg
with daytime ABPM SBP <135 mmHg and DBP <85 mmHg. Uncon-
trolled clinic BP was defined as systolic >140 mmHg and diastolic
BP >90 mmHg. Masked uncontrolled hypertension (MUCH) was
defined as controlled clinic BP with daytime BP 2135/85 mmHg
(definition-1); 24-hour ambulatory BP > 130/80 mmHg (definition-
2); and either daytime BP > 135/85 mmHg or nighttime BP
>120/70 mmHg (definition-3). Dipping was defined as a 10-20% fall
in nocturnal BP; non-dipping as <10%, reverse-dipping as <0%, and
extreme dipping as >20%. Arterial stiffness was measured as PWV
using SphygmoCor (AtCor Medical, Australia) and Mobilograph (IEM
Medical). Hs-CRP, BNP, and ACR were measured using standard
laboratory investigations. Results analysed using JMP Version
13, p < 0.05 considered significant. The study had Institutional
Ethics Committee permission.

Results/Discussion: The study population included 428 subjects
(mean age 53.5 + 14 years, female = 45%). Nine percent of the popu-
lation had WC; 45% had uncontrolled hypertension using clinic BP
compared with ABPM criteria; 24 hr, 68%; daytime, 56%; and night-
time, 86% (p < 0.0001). Overall, 71% of the patients had MUCH which
was driven by nocturnal hypertension vs. 24 hr or daytime (70%
vs. 42% vs. 32%, p < 0.0001) respectively. Seventy-nine percent of
the cohort had non-dipping of which 45% were reverse dippers; 6%
extreme dippers and 18% dippers. Patients with ambulatory hyperten-
sion had significantly higher ACR (30.8 + 8 vs. 6.2 + 6, p < 0.01), PWV
(11.2 vs. 8.9, p < 0.001), BNP (1.2 £ 1 vs. 6.5 + 1, p < 0.05), and hs-
CRP (1.6 +1.4vs. 6.4 +2.3,p <0.01) compared with those with raised
clinic BP alone.

Conclusion(s): The prevalence of masked suboptimal BP control in
Saudi patients with treated and well-controlled clinic BP is high and is
largely because of nocturnal hypertension. Ambulatory hypertension
is also characterized by sub-clinical target organ damage, arterial
stiffness, and vascular inflammation, not related with clinic
BP. Therefore, ABPM should become a routine investigation to con-
firm BP control, especially in higher risk groups and/or those with bor-

derline hypertension.
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| Comparison of pharmacotherapy
competence of good and poor prescribers in
primary care

| Lipocalin-2 variants as effective
biomarkers to stratify patients with heart
failure and/or chronic kidney disease

Omer Atac’; Volkan Aydinz; Ahmet Akici?
lDepartment of Public Health, School of Medicine, Istanbul Medipol

University, Istanbul, Turkey; 2Department of Medical Pharmacology,
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Yu Wang*
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Medical University; University of Southern Denmark

Introduction/Background & Aims: Pharmacotherapy is an important
part of the primary care practice which was undertaken by family phy-
sicians. The extent of rationality for this health care practice needs to
elucidated. In this study, we aimed to compare the rationality of treat-
ment of frequently encountered acute and chronic indications based
on the prescribing performance of primary care physicians.
Method/Summary of work: Prescriptions which have single diagnosis
(n =2,947,112) of 1052 family physicians in 2016 selected by system-
atic sampling in Istanbul were included in the study. According to the
evaluation of the number of drugs and antibiotics per prescription and
the cost of drugs per prescription, the physicians in the lowest and
highest quartiles were classified as poor prescribers (n = 227) and
good prescribers (n = 210), respectively. The pharmacotherapy
approaches of these physician groups in tonsillopharyngitis and essen-
tial hypertension, which were determined as the most common single
acute and chronic indications, respectively, were compared in terms
of compliance with relevant treatment guidelines.

Results/Discussion: Hypertension and tonsillopharyngitis single diag-
noses constituted 9.5% (n = 280,772) and 6.6% (n = 194,530) of all
the examined prescriptions, respectively. The compliance of hyper-
tension prescriptions with treatment guidelines was detected as
higher in good prescribers (40.8%) than that in poor prescribers
(34.8%) (p < 0.001). We found the number of encounters containing
the contraindicated drugs in hypertension as 232 (0.5%) in good
prescribers and 478 (0.8%) in poor prescribers, where the difference
was significant (p < 0.001). The compliance of tonsillopharyngitis
prescriptions with treatment guidelines was found to be higher in
good prescribers (57.9%) compared to that in poor prescribers
(50.7%) (p < 0.001). The number of tonsillopharyngitis prescriptions
containing inappropriate drugs for this indication was 36 (0.08%)
among good prescribers and 96 (0.3%) among poor prescribers in
this diagnosis (p < 0.001).

Conclusion(s): This study reveals that the rational pharmacotherapy
competences of primary care physicians lag behind expectations in
general, especially in poor prescribers. It is understood that physicians
who are more irrational in overall prescription performance tend to
exhibit also more irrational behaviors regarding the management of
hypertension and tonsillopharyngitis. It is thought that while develop-
ing strategies for disseminating rational drug use, this situation may
help to guide in better planning of the details of the physician perfor-

mances and indication selection for physician-centered interventions.

Introduction/Background & Aims: Lipocalin-2 has been regarded as a
sensitive biomarker for acute kidney injury (AKI). Its levels predict the
development of chronic kidney disease (CKD) and the mortality of
heart failure (HF). The present study evaluated whether measuring
different variants of lipocalin-2 represents a better approach for
stratifying patients with CKD or HF.

Method/Summary of work: In-house immunoassays were developed
to quantify three variants of human lipocalin-2, hLcn2, C87A, and
R81E. The lipocalin-2 variants were measured in samples from human
cohorts, including 130 healthy volunteers, 104 CKD, and 160 HF
patients. The distribution of lipocalin-2 levels was analyzed against
various parameters of cardiac and renal functions.

Results/Discussion: Compared to the healthy cohort, serum C87A
levels were significantly increased in patients with CKD and
negatively correlated with estimated glomerular filtration rate (eGFR),
positively correlated with blood urea nitrogen (BUN) and serum creat-
inine (Scr), parameters associated with kidney function. Both C87A
and R81E levels increased, whereas hLcn2 decreased in the urine
samples of CKD patients. The urinary R81E levels were significantly
correlated with eGFR, BUN, and Scr. The serum to urine ratio of R81E
represented a better parameter than hLcn2 and C87A for stratifying
CKD patients. In HF patients, the plasma and pericardial fluid levels of
hLcn2 and C87A, but not R81E, were significantly correlated. After
adjustment for age, gender, smoking, body mass index (BMI), BUN,
and Scr, the plasma levels of C87A and the ratio of C87A to brain
natriuretic peptide (BNP)were significantly correlated with left ven-
tricular ejection fraction (LVEF).

Conclusion(s): Simultaneously quantifying different lipocalin-2 vari-
ants represents a promising approach to stratify patients with CKD
and/or HF.

| Occult hepatic steatosis—How can we
distinguish true treatment emerging liver
signals from undetected unrelated liver
abnormalities?

Richard Francis-Sakai; Tomasz Pierscionek; Simon Coates;
Jorg Taubel

Richmond Pharmacology
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Introduction/Background & Aims: Hepatic steatosis is a largely
benign condition affecting up to 25% of the European population.!! A
correlation between fat deposition in the liver and elevated serum ala-
nine transaminase (ALT) is recognisedm and could lead to
steatohepatitis.”! There is evidence that hepatic steatosis and
steatohepatitis can affect drug metabolism.!! Including volunteers
with liver abnormalities could impact data quality and lead to variabil-
ity in pharmacokinetic data or derangement of LFTs being mis-
attributed solely to the drug being tested. This may pose a potential
risk to volunteer safety through increased risk of toxicity and adverse
effects. It is therefore desirable to find screening tests which more
reliably identify hepatic steatosis.
Method/Summary of work: We conducted a prospective
longitudinal study of healthy Caucasian and Japanese male
volunteers. Measurements of liver function (ALT, AST, prothrombin
time, and albumin), body weight, BMI, and liver ultrasound scans were
collected.

Results/Discussion: From a sample of 45 volunteers, 15 (33%) were
found to have some degree of hepatic steatosis, all of whom had
normal blood results and stable weight/BMI. Two volunteers (out of
45) with normal ultrasound scans had serum ALT readings of up to
twice the upper limit of normal. The results of ultrasound scans of addi-
tional volunteers with intermittent transaminase elevations are pending
at the time of writing this abstract but will be presented in the poster.
Conclusion(s): No clear correlation was found between weight/BMI or
liver function tests and radiological evidence of hepatic steatosis. The
presence of hepatic steatosis in a significant proportion of healthy
volunteers with normal BMI and LFT readings suggests that current
measures to ensure no volunteer with hepatic steatosis enters a
clinical trial may be inadequate. To reduce the need for ultrasound
scans on all prospective trial volunteers, the identification of predic-
tive factors for hepatic steatosis is desirable. Further research will
include studying more volunteers (>200) and examining a wider range
of variables (lifestyle, demographics, past medical history, and blood

tests) to identify potential predictive factors.
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| The effects of different statins on
serum LDL cholesterol concentrations: A
systematic review and meta-analysis of
in vivo dose-response curves

Genevieve Monaghan?; Richard Stevens?; Jeffrey Aronson®

1University of Birmingham; ZUniversity of Oxford; 3Green—Templeton
College, Oxford

Introduction/Background & Aims: Dosage regimens should optimize
the balance between the chance of achieving desired benefits and the
desire to avoid possible harms. Dose-response curves for both bene-
fits and harms form the foundations for devising such regimens. We
have generated dose-response curves for the effects of different sta-
tins on serum LDL cholesterol concentrations from a systematic
review and meta-analysis of in vivo data from multi-arm statin trials
published in clinicaltrials.gov. This was a student project by the first-
named author.

Method/Summary of work: We searched clinicaltrials.gov for trials in
which changes in LDL concentrations had been measured in patients
taking different dosages of statins. We excluded one-arm and non-
randomized studies; studies that did not measure LDL or non-HDL
cholesterol before and after treatment with the statin; studies that did
not compare multiple dosages of the statin or compare the statin with
a placebo or control group; studies in which the statin was taken for
less than 2 weeks; studies, or arms of studies, in which the statin was
used in combination with another lipid-modifying drug; and studies in
which the dosage of the statin was titrated or changed during the trial
or when a range of dosages was allowed in a study arm. We fitted the
data to a sigmoid E,,.x model, using network meta-analysis, fixing the
Hill coefficient at 1. We used R software (version R-3.0.2, http://
www.r-project.org) for the analyses, as previously described [1].
Results/Discussion: The results are shown in Table 1.

Conclusion(s): Our calculations of EDsq values are limited by the fact
that few studies have included low daily doses (that is, doses below
the calculated EDsp). However, these results suggest that statins have
generally been studied and are currently being used in high or moder-
ately high daily doses. Our results also suggest that increasing the
daily dose of atorvastatin from 20 mg to 80 mg, as is recommended
after a first cardiovascular event, should not be considered a change
from a low dose to a high dose, since both are well above the EDs5; in

such cases, adverse effects, such as muscle pain, are more likely to
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Values of EDs5g and E,.x computed from published trial data along with usual dosage recommendations as published in

Statin No. of trials Dosages studied EDso (mg/day) Emmax (% reduction in Recommended dosage
(mg/day) LDL cholesterol) range (mg/day)

Pitavastatin 4 1,2,4 1.78 40 2-4

Atorvastatin 55 5, 10, 20, 40, 80 4.61 58} 10-80

Pravastatin 11 10, 20, 40, 80 11.44 33 10-40

Simvastatin 20 20, 40, 80 11.75 51 10-80

occur with little additional benefit. Future work should include similar
analyses of dose-response curves for harms, for comparison with the
curves for benefit, in order to determine dosage regimens that opti-

mize the benefit to harm balance.

REFERENCE(S)

1. Langford O, Aronson JK, van Valkenhoef G, Stevens RJ. Methods for
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| Prescribing of psychotropic
medications in individuals with anorexia
nervosa in UK primary care, 1996-2016: A
retrospective database study

MaedehY. Beykloo?; Ruth Brauer?; Elizabeth Mills'; lan Wong?

University College London (UCL); 2University of Hong Kong

Introduction/Background & Aims: There's a call for greater under-
standing of psychotropic prescribing in individuals with anorexia
nervosa (AN) within the United Kingdom (UK). This study aimed to
comprehensively assess trends in the incidence and prevalence of AN
and the prescribing of psychotropic medications in individuals with
AN over a 20 year period.

Method/Summary of work: A retrospective database study was
conducted using anonymised medical records from general practices
throughout the UK. Individuals aged 12-50 years and with recorded
AN diagnosis were identified between 1996 and 2016. The inci-
dence and prevalence of AN were calculated, and Kaplan Meier
analyses were used to assess the initiation and discontinuation of
psychotropic prescribing in this cohort.

Results/Discussion: The incidence of AN remained fairly constant for
females and males. The prevalence of AN decreased from
80.74/100,000 person years in 1996 to 45.39/100,000 person years
in 2006 to 23.71/100,000 person years in 2016, presenting a down-
ward trend. 47.44% of individuals with AN received a prescription for
psychotropic medication, with the most common antidepressant or
antipsychotic prescribed being fluoxetine (59.73%) and olanzapine
(8.90%) respectively. 18.36% of individuals received a first prescrip-
tion in the first 6 months of AN diagnosis, with females being

significantly more likely to receive a prescription any time after diag-
nosis compared to males (log-rank p < 0.001).

Conclusion(s): Our findings in this study highlight the use of psycho-
tropic medications for the treatment of AN despite lack of sufficient
evidence. Our study calls for greater investigations into the benefits
and harms associated with psychotropic medications in this
population.

| Baseline data and treatment
responses in continent and incontinent
patients with overactive bladder syndrome

Ayhanim Elif Muderrisoglu?; Sandra Murgas?; Tim Schneider?;
Matthias Oelke*; Martin Michel®

Ankara University School of Pharmacy Dept. of Pharmacology;
2Apogepha; 3Praxiskliniken Urologie Rhein-Ruhr; “Dept. Of Urology, St,
Antonius Hospital; *Dept. of Pharmacology, Johannes Gutenberg

University

Introduction: The overactive bladder syndrome (OAB) is defined by
the presence of urinary urgency, whereas urinary incontinence is a
frequent but not mandatory part of the condition. A previous study
found that baseline symptoms and improvements upon treatment
were similar between continent and incontinent OAB patients [1].
Therefore, we have compared baseline data and treatment responses
of continent and incontinent OAB patients based on data from two
other previously reported studies [2].

Methods: Data from two non-interventional studies of similar design
were analyzed [2]. Briefly, the symptoms of urinary incontinence,
urgency, micturition frequency, and nocturia as well as the Patient
Perception of Bladder Condition symptom score (PPBC) were system-
atically captured in OAB patients who were treated with the musca-
rinic receptor antagonist propiverine ER (30-45 mg/day; dose
adjustment during the study was permitted). Because of the non-
Gaussian distribution of these parameters [2], data are shown as
medians with inter-quartile ranges (IQR). In contrast, % changes of
OAB symptoms upon treatment are shown as means + SD because
these do not exhibit major deviations from a normal distribution.
Results: Study 1 included 364 (median age: 66 years, 52% female)
continent and 787 (median age: 70 years, 71% female) incontinent
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patients, respectively. Study 2 included 171 (median age: 66 years,
57% female) continent and 418 (median age: 69 years, 80% female)
incontinent patients, respectively. Consistent across both studies,
incontinent patients were slightly older (3-4 years) and more likely to
be female; they also exhibited a slightly greater symptom intensity at
baseline, but differences were small (Table 1). In contrast, improve-
ments of symptoms upon 12 weeks of treatment were similar in both
groups (Table 2).

Conclusions: The present findings differ from our previous study
[1] because baseline symptoms were somewhat greater in incontinent
than in continent patients. However, consistent across all three stud-
ies, treatment responses were similar in both groups. We conclude
that muscarinic antagonists such as propiverine are similarly effective

in continent and incontinent OAB patients.
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1. Michel MC, de la Rosette JJMCH, Piro M and Schneider T (2005) Com-
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| Point prevalence survey on the
antimicrobial use and healthcare-associated
infections in a tertiary care centre in a
developing country

Aditi Panditrao®; Nusrat Shafiq'; Bhaskar Krishnamurthy?;
Manisha Biswal'; Ashish Kakkar'; Shweta Talati'

1post Graduate Institute of Medical Education & Research; 2Dr. Reddy's

Laboratories

Introduction/Background & Aims: Point prevalence surveys (PPSs)
have been developed and validated as a standardised method to col-
lect and analyse antimicrobial use data at a hospital level. However, in
the absence of electronic medical record systems and lack of dedi-
cated resources, undertaking such a study in a tertiary care centre
with a high patient load in resource poor settings can be challenging.
We piloted this PPS to see feasibility of this exercise in a tertiary care
centre in a developing country. This would enable other healthcare
set-ups with similar resources in analysing the antimicrobial use at an
institutional level to subsequently evaluate the temporal patterns of
rational antimicrobial utilisation.

Method/Summary of work: This inpatient point prevalence survey
was conducted in a tertiary care referral centre in a city in North
India over 2 weeks in the month of September 2018. It covered
1910 beds in four subcentres—the main hospital, advanced paediat-
ric centre, advanced trauma centre, and the advanced cardiac centre,
excluding the outpatient and emergency departments. Teams includ-
ing separate personnel for the antimicrobial audit and for infection

control practices extracted data from bedside medical records in a

predesigned proforma. Data from one unit were completely recorded
in one day. Designated antimicrobials were colistin, amphotericin B,
linezolid, tigecycline, caspofungin, minocycline, polymyxin B,
anidulafungin, micafungin, and daptomycin

Results/Discussion: Of the 1171 total admitted patients, a total of
1631 antimicrobials were used in 712 patients (60.8%), yielding 2.29
antimicrobials per patient. Of these, 1068 (66.4%) were used empiri-
cally, 362 (22.5%) prophylactic and 179 (11.1%) were based on culture
reports. There were 56 (7.9%) instances of double anaerobic cover
and 13 (1.8%) instances of double cover for gram negative infections.
68 instances of escalation were observed, the most common antimi-
crobial being escalated to being colistin (11). 114 (9.7%) healthcare-
associated infections (HAI) were observed, bloodstream infection
(44.7%) being the commonest. The five most commonly isolated
organisms from all cultures were Escherichia coli (9%), Pseudomonas
(4.5%),

baumannii (3.8%), and Staphylococcus aureus (3%)

aeruginosa Klebsiella pneumoniae (3.8%), Acinetobacter
Conclusion(s): This study demonstrates a feasible and effective
method to undertake PPS in healthcare set-ups lacking electronic
medical record systems with high patient load. Use of broad spectrum
and designated antimicrobials was high, although explainable, in view
of referred seriously ill patients with suspected or proven multidrug

pathogens. Tailored antimicrobial stewardship and infection control

TABLE 1  The five most commonly used antimicrobials used
Antimicrobial Total no. of Percentage (%)
antimicrobials of total
used antimicrobials
Cefuroxime 151 9.3
Piperacillin + 138 8.5
tazobactam
Amikacin 129 7.9
Ceftriaxone 109 6.7
Vancomycin 103 6.3
TABLE 2  Total use of designated antimicrobials
Antimicrobial Total no. of Percentage (%)
antimicrobials of total
used antimicrobials
Colistin 66 4
Amphotericin B 44 2.7
Linezolid 14 0.8
Tigecycline 8 0.5
Caspofungin 5 0.3
Minocycline 3 0.2
Polymyxin B 2 0.1
Anidulafungin 2 0.1
Micafungin 1 0.06
Daptomycin 0 0
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interventions will be needed to reduce the need for use of antimicro-

bials in the future

| Medication regimens can be SIMPLER:
Outcomes of a cluster randomised controlled
trial in 8 Australian residential aged care
facilities

Janet Sluggett!; Esa Chen®; Jenni llomaki'; Megan Corlis?;
Sarah Hilmer?; J. Simon Bell*

IMonash University; 2Helping Hand Aged Care; *Australia

Introduction/Background & Aims: Complex medication regimens are
burdensome for residents and are associated with medication admin-
istration errors and poor health outcomes in residential aged care
facilities (RACFs). The Slmplification of Medications Prescribed to
Long-tErm care Residents (SIMPLER) study assessed the application
of a structured process to consolidate the number of medication
administration times for residents.

Method/Summary of work: We undertook a non-blinded, matched-
pair, cluster randomised controlled trial of a single intervention
delivered at the individual resident level. The trial was registered
with the Australian New Zealand Clinical Trials Registry
(ACTRN12617001060336) and the protocol has been published
[1]. Trained research nurses recruited permanent residents who
were English-speaking and charted at least 1 medication regularly.
The intervention involved a clinical pharmacist applying a validated
5-step tool to assess medications charted for regular administration
and identify opportunities simplify medication use (e.g. by adminis-
tering medications at the same time or using longer-acting or com-
bination formulations). Residents in the comparison group received
routine care. The primary outcome was the number of medication
administration times per day for medications charted regularly at
4 months post-study entry. Secondary outcomes included resident
satisfaction, quality of life, falls, incidents, hospitalisations, and mor-
tality. Associations between the intervention and study outcomes
were estimated using linear mixed models with a constrained longi-
tudinal data analysis approach, with RACF included as a random
effect.

Results/Discussion: 99 residents participated in the intervention
arm, and 143 were recruited in the comparison RACFs. The mean
age of residents was 86 years (standard deviation [SD] 8.1), and
74% were female. The mean number of medication administration
times per day at baseline was 4 (SD 1.7). Medication simplification
was possible for 62 (65%) of the 96 residents who received the
intervention, and 57 (62%) of the 92 simplification recommenda-
tions were implemented at follow-up. At follow-up, the mean num-
ber of administration times was reduced in the intervention arm in
comparison to usual care (—0.36, 95% confidence interval —0.63 to
-0.09, p = 0.01).
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reduce regimen complexity is a low-risk intervention and reduces the

burden of medication taking among residents of aged care facilities.
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| First-in-human, randomized study to
assess the safety, tolerability,
immunogenicity, and shedding of a live-
attenuated respiratory syncytial virus vaccine

Johan van der Plas?; Pauline Verdijk?; Emilie van Brummelen?;

Meta Roestenberg?; Jacobus Burggraaf®; Ingrid Kamerling*

1Centre for Human Drug Research; 2Intravacc; 3Department of

Parasitology and Infectious Diseases, Leiden University Medical Center

Introduction: Respiratory syncytial virus (RSV) is a leading cause of
hospitalization of children under 5 years of age. Currently, there is no
effective treatment for an ongoing RSV infection nor is there a safe
and effective vaccine available. Therefore, Intravacc developed a live-
attenuated recombinant RSV vaccine. With reverse genetics, a virus
was constructed lacking the G attachment protein (RSVAG) resulting
in a live-attenuated virus that induced a potent immune response in
pre-clinical studies. We performed a first-in-human, randomized,
double-blind, placebo-controlled trial to assess the safety, tolerability,
viral shedding, and immunogenicity of RSVAG in healthy adults.
Methods: Healthy adult volunteers (n = 48) were randomized in a vac-
cine:placebo ratio of 3:1 to receive a single dose of 6.5 £ 0.5 CCIDso
RSVAG or placebo intranasally. Subjects were eligible for inclusion if
they had virus neutralization antibody titres (VNT) < 9.6 log,. Safety
was assessed by vital signs, routine blood chemistry and hematology
assessment, nasal examination, and oral temperature. Tolerability was
assessed by a visual analogue pain scale. Symptom scores were
derived from solicited adverse events (nasal congestion, epistaxis,
rhinorrhoea, sneezing, coughing, sore throat, dyspnoea, malaise, head-
ache, myalgia/arthralgia, earache, and eye irritation) recorded by sub-
jects daily on a mobile application. Viral shedding was assessed by
quantitative culture and PCR. Immunogenicity was determined both
in serum (VNT, Palivizumab Competing Antibodies) and in nasal wash
(VNT, IgA).

Results: Intranasal administration of RSVAG was well tolerated, and
safety analysis did not show findings of clinical concern. All treatment
emergent adverse events recovered without sequelae during the first
28 days (mild [n = 74], moderate [n = 3], severe [n = 0]). The number
of solicited adverse events (figure) and symptom scores were similar
for the RSVAG (n = 36) and placebo group (n = 12) (Figure 1). No
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infectious virus was detected in nasal wash samples. No significant
change in serum VNT was observed after vaccination compared to
placebo. Analysis of the other immunogenicity parameters in serum
and nasal wash did not show an evident immune response.
Conclusions: In conclusion, RSVAG is safe and well tolerated, but the
virus could be too attenuated or a dose of 6.5 + 0.5 logo CCIDsq
could be too low to elicit an immune response in healthy adults. Pre-
existing immunity against RSV complicates the assessment of immu-
nogenicity in healthy adults. Immunogenicity can ultimately be best
assessed in the RSV-naive population. Further research investigating
the safety and immunogenicity of RSVAG in seropositive and eventu-
ally seronegative infants appears to be warranted.

| Quantification of mycophenolic acid
in human plasma by LC-TOF-MS for
therapeutic drug monitoring

Natalicia de Jesus Antunes®; Karin Kipper?;
Jason Alexander Raymond®; Nina L. Regina Ince®; Lewis Couchman®;
Atholl Johnston®

1Queen Mary University of London; ?Analytical Services International
(ASI), St George's-University of London, Cranmer Terrace, London, United
Kingdom; and Institute of Chemistry, University of Tartu, Tartu, Estonia;
3Analytical Services International (ASl), St George's-University of London,
Cranmer Terrace, London, United Kingdom; and Department of
Chemistry, Faculty of Engineering and Physical Science, University of
Surrey, Guildford, Surrey, United Kingdom; *Analytical Services
International (ASI), St George's-University of London, Cranmer Terrace,
London, United Kingdom; and Pharmaceutical Sciences Clinical Academic
Group, King's College London, London, United Kingdom; Analytical
Services International (ASl), St George's-University of London, Cranmer
Terrace, London, United Kingdom; and Clinical Pharmacology, William
Harvey Research Institute, Barts and The London School of Medicine and
Dentistry, Queen Mary University of London, London, United Kingdom

Introduction/Background & Aims: Mycophenolic acid (MPA) is an
immunosuppressant drug used for the prevention of organ transplant

rejection, such as renal, liver, lung, or heart transplantation [1]. The

aim of the study was to develop and validate, for the first time, a lig-
uid chromatography and time-of-flight mass spectrometry (LC-TOF-
MS) detection to measure mycophenolic acid to quantify the drug in
patient samples as part of the routine therapeutic drug monitoring
(TDM) service.

Method/Summary of work: MPA was extracted from 50 pL human
plasma by protein precipitation, using sulindac as internal standard
(IS). The separation of MPA was obtained on 150 x 2.1 mm, 5 um
Luna Omega polar C18 column (Phenomenex) kept on 40°C. The
mobile phase consisted of a mixture of acetonitrile/de-ionised
water (50/50, v/v) + 0.1% formic acid at a flow rate of 350 pL/min.
Analyte and IS were monitored on an Agilent 6230 TOF-MS using
a Jet-Stream (electrospray) interface running in positive mode.
Assay performance was evaluated by analysing external
(Proficiency Testing [PT]) samples. The method was used to evalu-
ate the drug level in plasma of patients (n = 15) to therapeutic
drug monitoring.

Results/Discussion: The retention time was 2.33 min and 2.31 min
for MPA and sulindac, respectively, and no carry-over was observed.
The lower limit of quantification (LLOQ) of MPA was 0.1 pg/mL. The
within and between assay reproducibility results were within the
assay acceptance criteria (<20% for LLOQ and <15% for quality con-
trols). The results for matrix effects are considered acceptable. MPA
demonstrated stability in plasma after 6 days at room temperature
and at 4°C, 4 days in the auto-sampler at 10°C, 5 months at —20°C,
and after 3 freeze/thaw cycles, with accuracy ranging from 91.56% to
100.62%. The PT samples results are presented on Table 1. The
patients samples quantification was comparable to the previous
method.

Conclusion(s): This method showed satisfactory analytical perfor-
mances for the determination of MPA in plasma over the calibration
range of 0.1 pg/mL to 15.0 pg/mL.
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TABLE 1  Proficiency testing samples of mycophenolic acid

PT Concentration (pg/mL)

External report Previous method Measured
1 5.62 6.1

2 1.39 14

3 2.04 2.0

4 2.03 2.0

5 14.50 14.5

6 4.30 4.3

Measured/external Measured/previous
ratio (%) ratio (%)
5.96 106.05 97.70
1.51 108.63 107.86
2.26 110.78 113.00
2.38 117.24 119.00
15.15 104.48 104.48
4.76 110.70 110.70
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| Trends in oral anticoagulant
prescribing in individuals with type 2 diabetes
mellitus: A population-based study in the
United Kingdom

Hassan Alwafil; Li Wei'; lan Wong?

1UCL; 2University of Hong Kong

Introduction/Background & Aims: Diabetes mellitus and cardiovascu-
lar diseases often coexist. The aim of this study was to evaluate oral
anticoagulant (OAC) prescribing trends in type 2 diabetes mellitus
(T2DM) in the United Kingdom (UK) from 2001 to 2015.
Method/Summary of work: A cross-sectional study was conducted
using electronic health records from The Health Improvement Net-
work (THIN) primary care database of the UK. The prescribing
trends of oral anticoagulant medications in individuals with T2DM
were examined from 2001 to 2015, stratified by age, gender, and
therapeutic classifications.

Results/Discussion: A total of 361,635 individuals with T2DM were
identified, of which 36,570 were prescribed OACs from 2001 to
2015. The prevalence of OAC prescribing increased by 50.8% [from
4.4 (95% confidence intervals, Cl, 4.2-4.6) in 2001 to 6.6 (95% ClI
6.5-6.7) in 2015 per 100 persons]. The prevalence of warfarin pre-
scribing decreased by 13.9% [from 98.9 (95% Cl 98.4-99.4) in 2001
to 85.1 (95% Cl 84.6-85.7) in 2015 per 100 persons]. This cor-
responded with increased prescribing of direct oral anticoagulants
(DOACs) [from 0.1 (95% CI 0.08-0.23) in 2010 to 17.6 (95% CI
17.1-18.2) in 2015 per 100 persons] during the same period.
Conclusion(s): Prescribing of OACs in individuals with T2DM
increased from 2001 to 2015. Since the introduction of DOACs,
there has been a clear shift in prescribing towards these agents.
Future studies are needed to assess the safety of the co-
administration of oral anticoagulant medications and antidiabetic ther-
apy withT2DM.

| An audit of polypharmacy on a general
medical ward

Savannah Haworth?®; Simon Hill?; Claire Rivett?; Steve Wiltshire?;

Alexander Dyker?

INewcastle University; ?Newcastle Upon Tyne Hospitals NHS Foundation

Trust

Introduction/Background & Aims:

e Polypharmacy is an important and growing public health issue, in
the UK and worldwide. Recent publications call for change in our

management of patients taking multiple medications. Key priorities

include identifying patients at risk of harm from polypharmacy and
carrying out structured, patient-centered, medication reviews.

o This study did not require ethics approval
Aims:

e Standard: 100% of patients, over 65, on 6 or more pre-admission
medications (PAMs) should have a structured medication review,
or the need for a review, documented in their hospital notes.

o The standard is based upon NICE Guidance 5: Medicines
Optimisationsection 1.4.1* and RPS polypharmacy guidance?

e We would like to assess:

o How many patients meet this standard

o The scale of polypharmacy in medical inpatients

o The level of knowledge patients have about their medications

o If patients are prescribed any potentially inappropriate prescrip-
tions (PIPs)

Method/Summary of work:

e Cross-sectional audit of patients on a GIM ward, RVI, on a single
day.

e Inclusion criteria: over 65, on 6 or more PAMs, able to answer
questions.

e Data were collected for the current admission from patient notes,
eRecord, and a patient interview.

e Patients were asked what medications they knew they took, and
this was compared to their prescribed medications.

e PIPs were assessed using the STOPP/START criteria® & review
with a prescribing pharmacist and specialist registrar.

Results/Discussion:

e 21 of 29 patients (72.4%) met inclusion criteria.

e 0O patients had a structured polypharmacy medication review, or
the need for one, documented.

e 57% of patients were prescribed >1 PIPs.

e The most common PIP was omeprazole (n = 4).
Conclusion(s):

e Polypharmacy is not recognised or addressed routinely in medical
inpatients.
o Patients are not receiving, or being flagged as needing, medication
reviews for polypharmacy.
e Many patients had potentially inappropriate prescriptions.
e Recommendations:
o Ensure patients on polypharmacy have structured and docu-
mented medication reviews.
o Introduction of a system to identify those who have/haven't
been reviewed.

o Re-audit post intervention.
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TABLE 1
Age group Mean number of Mean percentage of Percentage of patients who feel Percentage of patients who would
medications (range) medications known they're on too many medications like to stop some of their medications
All patients (n = 21) 12.4 (6-24) 55% 48% 24%
65-74 years (n = 3) 13.3 (6-22) 65% 67% 33%
75-84 years (n = 11) 13.4 (7-24) 60% 64% 27%
85-94 years (n = 7) 10.4 (6-14) 42% 14% 14%
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Introduction/Background & Aims: Determinants of abuse include
pharmacological parameters such as pharmacodynamics, pharmacoki-
netics, and dosage [1] and characteristics of subjects such as age, and
gender [2]. To our knowledge, there is no study that specifically
assessed the role of age, sex, and formulation on oxycodone abuse.
Therefore, in the international context of oxycodone overuse, subse-
quent abuse, and related deaths, the study assessed doctor shopping
of oxycodone by sex, age, formulation, and dosage, in the whole
French population, using a method accounting for overlapping
prescriptions.

Method/Summary of work: We previously validated a method
accounting for overlapping prescriptions to quantify doctor shopping

from the databases of the French Health Insurance [1,3]. The method
demonstrated its relevance in noticeably identifying doctor shopping
of buprenorphine, methylphenidate, and benzodiazepines [1,3]. All
dispensing of any oxycodone-containing medication to the whole
French population in 2016 was extracted from the databases of the
French Health Insurance, which covers the 66.6 million inhabitants in
France. The doctor-shopping indicator (DSI) is a proxy for abuse
defined as the proportion of medication obtained by overlapping pre-
scriptions. According to previous studies in several geographical areas
and for several classes of medications, a DSI higher than the threshold
of 1% is a signal of abuse [1,3].

Results/Discussion: In the whole French population in 2016,
1115.5 kg of oxycodone, corresponding to 1673.3 kg of morphine
equivalent, was dispensed to 212757 subjects. Stratified by sex and
age, the DSI was 9.6% for the 18- to 24-year-old women, 2.3% for
the 25- to 34-year-old women, and 1.5% for the 35- to 44-year-old
women. The DSI was 3.2% for the 25- to 34-year-old men and 2.3%
for the 35- to 44 year-old men. Stratified by formulation and dosage,
the DSI was 1.2% for the 20 mg immediate-release tablets and 1.8%
for the 120 mg extended-release tablets (Figure 1).

Conclusion(s): Results showed evidence of doctor shopping for the
18- to 44-year-old subjects with a maximum for the 18- to 24-year-
old women, and for the highest dosages for both immediate-release
and extended-release tablets. Patterns of doctor shopping by sex, age,
formulation, and dosage provide useful data to health professionals
and regulatory authorities to improve the security of prescriptions of
oxycodone and may contribute to awareness of physician to avoid

trivializing oxycodone.
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FIGURE 1 DSI of oxycodone by sex, age, formulation, and dosage in the whole French population in 2016. DSI: doctor shopping indicator; IR:

immediate-release; ER: extended-release

| Perspectives of deprescribing held by
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Introduction/Background & Aims: Deprescribing involves the critical
review for the need of multiple medicines taken by an individual. This
review is based on clinical and individual need for a medicine as well
as consideration of best practice in any disease area. The need for
deprescribing is viewed to be greatest for older people who are pre-
scribed medicines more frequently and often by multiple prescribers.
The presence of co-morbidity, complex clinical situations, and multi-
ple prescribers increases reluctance of others to stop a medication.
The only published research on New Zealand (NZ) clinical practi-
tioner's perspectives of deprescribing involved general practitioners
and hospital clinicians who expressed concern about the possibility
of doing more harm than good by stopping long-term medicines.*?
They also shared that effective deprescribing may require the exper-
tise of other members of the multidisciplinary team. Importantly,
nurses, nurse practitioners, pharmacist prescribers, and pharmacists
also have a role in this area.?? Our study aimed to explore the per-
spectives and knowledge of pharmacy and nurse professionals on

deprescribing.

Method/Summary of work: A qualitative design using focus groups
and interviews was utilised. Our study recruited 18 pharmacists and
17 nurses who participated in one of 6 focus groups or 7 interviews in
the following cohort groups: nurse practitioners (independent pre-
scribers n = 7); registered nurse prescribers (n = 6); non-prescribing
nurses (n = 4); pharmacist prescribers (n = 6); hospital pharmacist non-
prescribers (n = 8); and community pharmacists (n = 4). We digitally
recorded each session translated verbatim and analysed using an iter-
ative thematic analysis approach, including examining within and
across professional groups. Victoria University of Wellington research
ethics approval 0000026829 granted 30-11-2018.

Results/Discussion: Findings reveal variation in knowledge, perspec-
tives, understanding, and/or involvement in deprescribing by indi-
vidual prescribers and by professional groups. Nurse practitioners
had more experience and greater confidence in deprescribing, than
registered nurse prescribers who only felt competent to change
medications they were familiar with and/or prescribed. Pharmacists
expressed greater confidence in reviewing and deprescribing all
medicines, and this was directly linked with their perceived exper-
tise and familiarity with the broad range of medicines they worked
with daily. There was intra and inter cohort differences in opinion
on who was or was not appropriately trained to be involved in
deprescribing, seemingly linked to role protection.

Conclusion(s): The findings highlight an important area for nurse and
pharmacist education and professional development in the areas of
medicines review and deprescribing. Further research is required on
developing and supporting collaborative approaches to deprescribing

within the multidisciplinary team.
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pregnancy, and our study shows an important number of pregnancies
do occur in this population. Our findings indicate the need for
improved primary care-based safety strategies such as patient held
records, signed consent for understanding risks in pregnancy, virtual

review systems, and clinician education.

| ldentification of a complex of
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Introduction/Background & Aims: The teratogenic risks of
angiotensin-converting enzyme inhibitors (ACEi) and angiotensin
receptor blockers (ARB) are well documented. Prescribing of these in
younger women in primary care is frequent and increasing. The aim of
this study was to assess how frequently women of childbearing age,
who are prescribed ACEi/ARBs, receive pre-conception advice, con-
traception advice and/or are prescribed contraception and to record
the number of pregnancies in this population.

Method/Summary of work: This was a cross-sectional study con-
ducted among patients from 141 general practices in East London.
Women aged 15-45 with an ACEi/ARB prescription issued between
1/10/18 and 1/1/19 were included. Women with a previous hyster-
ectomy or sterilisation were excluded. An electronic search strategy
was designed to extract pseudonymised data concerning pre-
conception and contraception advice, contraception and pregnancies
from the electronic clinical system and applied to the selected cohort
on 1/1/19. Data were analysed in 5-year age groups using univariate
descriptive statistics.

Results/Discussion: Of 302,939 women aged 15-45, 2651 (0.9%)
were prescribed an ACEi/ARB in a 3-month period. Of these 2651,
1.32% had pre-conception advice recorded; 8.68% had contracep-
tion advice recorded; 81.44% had no advice and no contra-
and 21
miscarriages/abortions were recorded over 12 months. No women
aged 15-19 and only 11.8% of women aged 20-24 had pre-

pregnancy advice or contraception recorded. Recording of advice

ception recorded; 100 pregnancies terminations/

and contraception also decreased for women above 35, who
formed a larger “at-risk” group because of more frequent ACEi/ARB
prescriptions.

Conclusion(s): Our study has found that recording of pre-pregnancy
advice and contraception in women prescribed ACEi/ARBs is
suboptimal and rates of recording also varies with age. This may place

women and their babies at risk of exposure to these teratogens during

Introduction/Background & Aims: The prevalence of polypharmacy
and its potential harms are well documented. By contrast, the benefits
of deprescribing are more difficult to quantify. An important aim of
deprescribing is to reduce symptomatic adverse drug reactions. How-
ever, in patients with multimorbidity, it can be difficult to tell whether a
patient's symptoms are due to their diseases, their medications, or a
combination.

The aim of our study was to identify the symptoms commonly
associated with the 100 drugs and classes most commonly prescribed
in the UK as a prelude to developing a tool to quantify the benefits of
deprescribing.

Method/Summary of work: We have previously described the
100 drugs and classes most commonly prescribed in the UK and,
within classes, the most commonly prescribed individual drugs.® For
each drug on this list, the summary of product characteristics (SmPC)
was used to identify all very common (>1/10) and common (21/100,
<1/10) undesirable effects. To ensure all common undesirable effects
were captured, this was repeated using a different SmPC for each
drug where possible using a different dose or manufacturer. A list of
undesirable effects was generated, and frequency of occurrence was
described as the number of drugs/classes from the top 100 causing
each effect.

Results/Discussion: A total of 396 different very common or common
undesirable effects caused by the 100 drug classes were identified.
Table 1 shows all undesirable effects caused by more than 10% of
drugs, along with the number of drugs/classes causing that effect. For
example, 53% of drugs on the list commonly cause nausea, and 47%
commonly cause headache.

Conclusion(s): Adverse drug reactions are an important but under-
recognised cause of illness, particularly in patients with mul-
timorbidity. Our study highlights a complex of symptoms commonly
associated with commonly prescribed drugs. Further work is now

required to establish whether this could form the basis of a tool to
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TABLE 1
top 100 drugs

Undesirable effects caused by more than 10% of the

Undesirable effect Number of drug classes

causing the undesirable

effect
Nausea 53
Headache 47
Dizziness 41
Diarrhoea 40
Vomiting 40
Rash 30
Abdominal pain/discomfort 29
Fatigue 28
Dry mouth 24
Somnolence/drowsiness 23
Constipation 21
Dyspepsia 20
Itch/pruritis 20
Asthenia 16
Sleep disturbance 16
Hypotension 13
Paraesthesia 12
Reflex changes (increase, decrease 12
or absence)
Dysgeusia (distorted sense of taste) 12
Tremor 11
Visual disturbance (including diplopia) 11
Flatulence 11
Confusion 11

identify patients requiring medication review and/or to quantify the

benefits of deprescribing.
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endogenous biomarker of OAT1/3
transporters using modelling and simulation
approach
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Introduction/Background & Aims: Drug-drug interaction (DDI) risk is
usually evaluated using in vitro-in vivo extrapolation approach, as
supported by regulatory guidance documents (1). Although this
approach has been well established for drug metabolizing enzymes,
there are limitations in this approach to predict transporter related
DDls (2). The issue may be resolved by using endogenous biomarkers
as early indicators of potential transporter-mediated DDIs (2).
Recently, plasma pyridoxic acid (PDA) was proposed as a novel endog-
enous biomarker for the assessment of DDI risk via renal organic
anion transporters (OAT)1/3. The study objective was to develop bio-
marker population model in NONMEM to support its qualification.
Method/Summary of work: A randomized crossover study was per-
formed in 6 healthy fasted subjects. A mechanistic model (Figure 1A)
was simultaneously fitted to plasma and urine PDA data in the pres-
ence and absence of OAT inhibitor (probenecid, 500 mg gid). Indepen-
dent literature-reported PDA dataset was used for model validation.
Power calculations were performed for different dosing regimens
(multiple or single dose) of hypothetical OAT inhibitors.
Results/Discussion: PDA renal clearance contributes >85% to its total
clearance. There is no effect of circadian rhythm on PDA baseline
levels. The PDA model successfully described biomarker baseline and
OAT-mediated interaction data. Comparable sample sizes were
required for dosing regimens of strong and medium OAT inhibitors of
the biomarker for nominal power level.

Conclusion(s): Model-based simulations and power calculations con-
firmed sensitivity of PDA to identify moderate and weak OAT inhibi-
tors in an adequately powered clinical study and can support design

of prospective OAT interaction studies.
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FIGURE 1 (A) Structure of the mechanistic PK model for PDA as OAT endogenous biomarker. (B) Visual predictive checks of the developed
population PK model for PDA plasma and urine data, superimposed with the observed data. The shaded area represents the 90% prediction of

the simulated data, and the black dots are the observed data.
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study in the French health insurance
database

Cécile Conte?; Patrick Ritz%; Maryse Lapeyre-Mestre®

1Clinical Pharmacology Department, Clinical Investigation Center (CIC
1436) Toulouse University Hospital, Inserm unit 1027, University of

Toulouse 3; %Inserm unit 1027, University of Toulouse 3, Nutrition

Department, Toulouse CIO (Information and Orientation Center) and
CHU

Introduction/Background & Aims: Obesity is associated with comor-
bid conditions including osteoarthritis and chronic pain. However, bar-
iatric surgery's impact on analgesic drug consumption remains
unknown in France. The main objective of this study was to describe
variations in opioids consumption after bariatric surgery and to iden-

tify factors associated with a decreased used of these drugs
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Method/Summary of work: We conducted a pharmacoepi-
demiological retrospective cohort study from the French national
health insurance database in the Midi-Pyrénées region between 2014
and 2016. All obese patients undergoing bariatric surgery were identi-
fied using hospital diagnosis and medical acts. The prevalence of opi-
oid drugs consumption and the total defined daily dose (DDD) was
calculated and compared between the year before surgery and the
postoperative period (2 to 14 months following surgery).
Results/Discussion: Over the study period, 5362 patients underwent
bariatric surgery. Before surgery, prevalence of mild opioids and
stronger opioids was respectively 35.3% (n = 1891) and 2.3%
(n = 124). During the postoperative period, prevalence of mild opioids
and stronger opioids decreased respectively at 23.5% (n = 1263) and
1.7% (n = 94) with statistical significance. Tramadol was the most pre-
scribed both in the preoperative period (80% of patients) and in the
postoperative period (70% of patients). Morphine and oxycodone
were the most prescribed (at least once prescription for 50% of
patients in the preoperative period and for 40% of patients in the
postoperative period). After surgery, 29.8% (n = 1599) patients had
decreased patterns of consumption, and 15.6% (n = 836) had
increased patterns of consumption. Factors significantly associated
with a decreased use of opioids were older age, absence of psychotro-
pic drug use, and absence of comorbidities such as diabetes, osteoar-
thritis, and cancer.

Conclusion(s): These results revealed significant consumption of
opioids in obese patients and a slight decrease in opioids consump-
tion after bariatric surgery. Further analyses will be conducted to
assess factors associated with variations in the postoperative

period.
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Introduction/Background & Aims: Development of pharmaceutical
industry has been enriching our knowledge about drugs continuously.
It is not practical to remember each information.[1] Physicians need to
be supplemented with new information using various drug informa-
tion (DI) sources and should remain unbiased and reliable. Availability
of unbiased and reliable sources of DI will help to enhance patient
outcome and decrease the incidence of adverse drug reactions (ADR).

[2] This study aims to understand the commonly used sources of DI
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TABLE 1  Types of drug queries faced by prescribers on day to
day basis (n = 147)

4
2R

Types of drug queries Frequency Percentage
Dosage/administration 136 92.50
Adverse drug reaction 121 82.50
Contraindications 119 81.25
Interactions 108 73.75
Indications 107 72.50
Cost/availability 81 55.10
Efficacy 79 53.75
Drug therapy 74 50.34
Poisoning 62 42.50
Pharmacokinetics 42 28.75
Pharmacodynamics 40 27.50
Others 17 11.25

by prescribers at our institute, their usefulness, and the need of inde-
pendent drug information unit at the institute.

Method/Summary of work: A cross-sectional descriptive study that
included all bonafide prescribers of this institute and actively
involved in patient care was conducted. Consenting participants were
requested to fill in the study proforma sheet. Study proforma sheet
was developed and pretested that can be divided into three sections:
general information of the participant, present practice of seeking
drug information, and opinion about necessity of independent drug
information unit at the institute. All the data thus collected were
entered using EpiData version 3.1 and were analyzed using SPSS ver-
sion 16.

Results/Discussion: Filled in questionnaires were obtained from
147 prescribers (response rate 75.38%) of which 101 (68.71%) were
interns. Almost all of the participants (137, 95.80%) used textbooks
and online medical sites as a source of DI. Out of 137 participants
using online medical sites as source of DI, 80 (58.39%) classified them
as sometimes biased. It was seen that only 33 (24.09%) participants
using textbooks as source of DI found their queries answered at all
instances. The study also found out that 61 (41.25%) participants
believed that they will absolutely be benefitted by having an unbiased
DI services at the hospital. Participants had multiple types of drug
query on a day-to-day basis as shown in the table.

Conclusion(s): Though prescribers are surrounded by multiple DI
sources, there is always some biasness associated with them. The
information contained in these sources could be anywhere between
insufficient to extensive which could lead prescribers not have their
query solved. The need of independent DI services exists to cater
the different queries prescribers have so that the patient care can be
enhanced.
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Introduction/Background & Aims: Chronic kidney disease is more
common in Indian Population today. Although medication or renal
replacement therapies delay the progression of CKD to some extent,
more than 2 million people worldwide are diagnosed with end stage
renal disease, which is a substantial burden for global health and eco-
nomics. Retarding the progression of CKD and preventing the compli-
cation is a challenge for Nephrologists. Here, we extend our data on
lobun probiotics which delays the progression of CKD?.
Aim: To study the clinical and biochemical effects of lobun probiotics
in patients with stage Ill and IV CKD.
Method/Summary of work: This is an open-labelled, single-centred,
prospective, placebo-controlled interventional trial to study the effect
of lobun probiotics in stage Ill and stage IV chronic kidney disease
patients attending the Department of Nephrology in Govt Rajaji hos-
pital, Madurai, Tamil Nadu, India.

A total of 80 patients were chosen assigned into two groups each
group comprising 40 patients each.

Group1: Probiotics twice daily morning and afternoon.

Group 2: B complex capsules twice daily morning and afternoon.

Treatment is continued for 12 weeks. RFT monitored periodically.
Inflammatory markers like C-Reactive protein status is assessed.
Patient quality of life is assessed by SF-36 score at the end of
3 months. The results were analysed between two groups using stu-
dent paired t test.

Results/Discussion: The results indicate that probiotics administration
is safe and delays the progression of CKD as evidenced by the signifi-
cant decrease in blood urea, serum creatinine, and degree of albumin-
uria in the probiotics-treated group compared with placebo-treated
group. By preventing the development of key damaging uremic toxins
and by targeting the process of bacterial protein fermentation in the
gut. The concentrations of uremic toxins (urea, uric acid, and creati-
nine) were reduced when study subjects were treated with the pro-
biotics at 90 billion CFU/day dosage at the end of 8 weeks and
12 weeks. There was also a statistically significant improvement in
serum calcium and serum sodium levels. According to Salih AM.,
Bifidobacterium longum utilizes various phenolic and indole metabolic
toxic compounds in colonic region as its nutrient for growth, these
bacteria cleanse the blood stream of urea, uric acid, and creatinine.?
According to Palmer SC et al (2013), QOL in CKD patients is often
compromised with levels of depression associated with a decrease in
kidney function. Depression is associated with a substantially
increased risk of death in people with CKD.® The bidirectional signal-
ing between the gastrointestinal tract and the brain, mainly through
the vagus nerve, the so called “microbiota-gut-vagus-brain axis,” is
vital for maintaining homeostasis, and it may be also involved in the
etiology of several metabolic and mental dysfunctions/disorders. Evi-
dence substantiating the microbiota-gut-brain axis links alterations in
gut microbiota with depression the effects of intestinal microbiota
composition on brain function predominantly involve animal models
of behavioral disorders such as anxiety, depression, and cognitive dys-
function; however, accumulating evidence suggests that the composi-
tion of the gut microbiota may also have a role in several other
metabolic conditions that involve the CNS.
Conclusion(s): From this study, it is evidenced that probiotics
decreases the progression in stage Il and stage IV CKD patients.
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TABLE 1

Groups Probiotics (n = 40) Placebo (n = 40)

Baseline 12th week Baseline 12th week
Blood urea 49.45 + 6.34 447 +756 50.47 + 6.48 52.75 + 8.08
Serum creatinine 2.94+0.88 2.54+0.84" 275+ 0.68 3.18+0.89
Serum uric acid 5.94 +2.09 549 £1.72 6.08 + 1.3 6.31+1.23
Serum calcium 7.98 +0.94 8.89+0.95 " 7.84+0.95 8.22+0.76
Serum phosphorus 578+ 1.1 5.43 +1.05 6.22 +0.83 6.38 + 0.67
Serum sodium 130.93 +2.92 132.8+3.02" 132.1 £3.02 132.6 +£3.43
Serum bicarbonate 20.65 + 2.39 2275+204" 21.15+£1.96 218+21
Blood Hb% 9.09 £ 0.53 9.29+0.52" 9.05 +0.63 8.99 +0.57
SF-36 30.63 +5.06 33.5+4.12 30 £ 5.49 285+5.1
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| Factors associated with the
prescribing of high-dose opioids in primary
care: A systematic review and meta-analysis

Georgia Richards; Kamal Mahtani; Jeffrey Aronson; Tonny Muthee;
Nicholas DeVito; Carl Heneghan

University of Oxford

Introduction/Background & Aims: The risks of harms from opioids
increase substantially at high doses, and high-dose prescribing has
increased in primary care. However, little is known about what leads
to high-dose prescribing, and studies exploring this have not been
synthesised. We, therefore, aimed to systematically synthesise factors
associated with the prescribing of high-dose opioids in primary care.
Method/Summary of work: We searched Medline, Embase, Web of
Science, reference lists, forward citations, and conference proceedings
from database inception to 5 April 2019. We included observational
studies with patient-level data in primary care settings of high-income
countries that explored any factor(s) in people for whom opioids were
prescribed, stratified by oral morphine equivalents (OME) in milligrams
per day (mg/day) where a group of participants received high doses
(290 OME mg/day). Two investigators independently screened studies,
extracted data, and appraised the quality of included studies using the
National Heart, Lung, and Blood Institute (NHLBI) Quality Assessment
Tool for Observational Cohort and Cross-Sectional Studies. We pooled
data on factors using random-effects meta-analyses and reported rela-
tive risks (RR) or mean differences with 95% confidence intervals
(CI) where appropriate. We also performed a number needed to harm
calculation on factors where applicable.

TABLE 1 Meta-analyses of factors reported by included studies

Outcomes RR (95% ClI)
227(1.03,5.02)°  99.7
1.38 (1.27, 1.51) 0
1.21(1.12,1.30) 56
1.44 (1.27, 1.63)’ 0

1.94 years (—4.93, 1.04) 94

1.09 (0.98, 1.20) 20
1.44 (0.87, 2.38) 91

Factors

1. Coprescription of benzodiazepines
2. Depression

3. Male gender

4. Unemployment

5. Age (mean difference)

6. Caucasian ethnicity

7. Anxiety

12 (%)
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Results/Discussion: We included five studies with 4,056,714 partici-
pants taking opioids, of whom 3.75% (n = 151,971) were taking high
doses. Included studies were graded as having fair to good quality evi-
dence. The co-prescription of benzodiazepines, depression, male gen-
der, and unemployment were significantly associated with the
prescribing of high-dose opioids in primary care (Table 1).

Conclusion(s): Participants taking opioids in high doses are at greater
risk of harm. Associated factors identify priority areas that can be
taken into account when selecting a person for opioid therapy, identi-
fying people who may be experiencing harm, and when managing
people and services for people taking high-dose opioids in

primary care.

| Off-label drug use practice of
physicians other than pediatrists for
<12-year-old children

N. Ipek Kirmizil; Volkan Aydin®; Narin Akici?; Banu Bayar®;
Ahmet Akici®
IMarmara University; 2Haydarpasa Numune Training and Research

Hospital; 3Turkish Medicines and Medical Devices Agency, Ministry of
Health

Introduction/Background & Aims: Off-label drug use (OLDU) is a spe-
cial practice of pharmacotherapy that imposes additional responsibili-
ties on the physician [1,2]. The conditions might be more compelling
in certain patient groups that requires special attention, e.g. when it is
needed for pediatric population managed by physicians other than
pediatrists (PoPs). In this study, we aimed to examine the details of
OLDU applications in younger children by PoPs.

Method/Summary of work: We collected data on all OLDU applica-
tions (n = 313) submitted to the Turkish Medicines and Medical
Devices Agency by PoPs in 2015 for <12-year-old children in this
cross-sectional study. The age of patients, branches of physicians, and
details on frequently used drugs and diagnoses were analyzed.
Results/Discussion: The mean age of the children for whom OLDU

application was encountered was 7.5 + 3.7 years. Among these, there

Sensitivity analyses
Outcomes RR (95% ClI) 12 (%)

1.47(1.37,1.59) 0 2

No. of studies No. of studies

3
2
5
2
4 —0.86 years (-2.32,0.61)  63.9 3
2

2

* Significantly associated with high-dose opioids; RR: relative risks; Cl: confidence intervals; I%: a test of heterogeneity. If I > 75% sensitivity tests were

conducted.
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was no newborn group (<28 days); 31.3% of the applicants were
“<6 years old,” and the remaining 68.7% were “6-11 years old.” More
than half (53.7%) of the applications were made by surgical branches,
and 10.6% of the applications originated from branches that have
pediatric subspecialty. The most frequently applying branches were
“ophthalmology” (36.7%), “physical medicine and rehabilitation”
(18.2%), and “dermatology” (15.3%). In all applications overall, the most
commonly encountered drug needed for OLDU was “botulinum toxin”
(23.3%), for which the most common diagnosis was cerebral palsy
(58.9%). Ophthalmologists were found to most frequently apply for
adalimumab (35.7%), where the most common indication for OLDU
was iridocyclitis (57.1%). Stratification by the age groups revealed also
ophthalmologists to be the mostly applying PoPs in both “<6-year-old”
and “6- to 11-year-old” groups (45.9% and 32.6% respectively). While
surgical branches were the predominant group (%75,5) in applications
for the “<é6-year-old” group, internal branches were slightly higher
(56.3%) in "6- to 11-year-old” group. The most commonly applied drug
for off-label use was ranibizumab (24.5%) in “<é6-year-old” group and
“botulinum toxin” (27.9%) in “6- to 11-year-old” group.

Conclusion(s): Our study indicates that OLDU in younger children by
PoPs is mostly practiced from non-pediatric subspecialties, and
approximately, three-quarters are concentrated in three specialty bra-
nches, namely, ophthalmology, physical medicine and rehabilitation,
and dermatology. It is noteworthy that the need for OLDU by PoPs is
more marked for “6- to 11-year-old” age group.

REFERENCE(S)

1. World Health Organization. Promoting Safety of Medicines for Chil-
dren, 2007. ISBN: 9789241563437.

2. European Medicines Agency. Reflection Paper: formulations of choice
for the paediatric population. Emea/Chmp/Peg/194810/2005. 2006.

| TP53 Genetic polymorphisms and
susceptibility to cervical cancer in
Bangladeshi women: A case-control study

Mohd Nazmul Hasan Apu®; Md Shaki Mostaid?
LUniversity of Dhaka; 2BRAC University

Introduction/Background & Aims: TP53 is a well-known tumor sus-
ceptibility gene that plays a great role in modulating cell growth, main-
tenance, apoptosis, and DNA repair progression'. Two most common
mutations of TP53 that occur at exon 4 are Arg72Pro (G — C) and
Pro47Ser (C — T), which are heavily linked to different types of
carcinoma?®. But extensive pharmacogenetic study of these two poly-
morphisms has not been conducted in cervical cancer. Therefore, the
aim of this study was to assess the TP53 codon 72 and codon 47 poly-
morphisms and their relation to cervical cancer risk in Bangladeshi
women.

Method/Summary of work: 100 cervical cancer patients and 98 age-
sex matched healthy controls were included from two institutions in

Bangladesh. Polymerase chain reaction-restriction fragment length

polymorphism (PCR-RFLP) method was used for genotyping two
TP53 single nucleotide polymorphisms (codon 72 and codon 47) in
patients and controls.

Results/Discussion: The results indicate that the TP53 Arg/Pro het-
erozygosity (adjusted OR = 2.25, 95% Cl| = 1.14-4.43, p = 0.019),
homozygosity (adjusted OR = 3.08, 95%
Cl = 1.22-7.77, p = 0.017), along with the combined genotype
(Arg/Pro+Pro/Pro) (adjusted OR = 248, 95% Cl = 1.36-4.53,

p = 0.003) significantly increases the risk of cervical cancer. Moreover,

Pro/Pro mutant

the cervical cancer patients with a first-degree relative cancer patient
possesses 4.54 folds more risk (p = 0.027) of carrying a proline allele
in codon 72 of the TP53 gene compared to those patients who does
not have such relative. Finally, mutation in the codon 47 of the TP53
gene did not significantly increase the risk of cervical cancer in
Bangladeshi women.

Conclusion(s): To conclude, this is the first study to identify that muta-
tion in the TP53 codon 72 significantly increases the risk of cervical
cancer in a female population in Bangladesh.
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| Assessment of the effect of VKORC1
and CYP2C9 polymorphisms on warfarin dose
requirements in Saudi patients: Interim
results of a large cross-sectional study
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Introduction: Warfarin is commonly used for the treatment and pre-
vention of thromboembolic events. Genetics are reported to have an
important effect on the inter-individual variability in warfarin dose
requirement in various populations worldwide.> 2 However, the effect
of genetic polymorphisms on warfarin dose requirement in Saudi pop-
ulation has not been fully investigated. Here, we present the results
of an interim analysis of an ongoing large study investigating the prev-

alence of common polymorphisms in the genes that affect warfarin
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TABLE 1 Frequencies of VKORC1 -1639G > A and CYP2C9*2
and *3 alleles polymorphisms

Mean (SD) [range] P
Genotype N (%) weekly doses value
VKORC1 -1639G > A
GG 20(32.3) 48.2(21.3)[23.5-119] 0.024
GA 24 (38.7) 44.8 (22.9) [12-98]
AA 18(29.0) 30.5(9.2) [21-49]
CYP2C9
*1*1 18 (29) 48.5(25.2) [21-119] 0.36
*1*2,*1*3 31(50) 40.2 (19.8) [21-98]

*2*2,*3*3,*2*3 13 (21) 35.9 (11.7) [12-49]

pharmacology and metabolism and their impact on warfarin dose
requirement in Saudi patients.

Aims: To reveal the distribution frequencies of allelic variants in
VKORC1 and CYP2C9 genes in Saudi patients and the extent to which
polymorphism in these genes affect warfarin dose requirements.
Methods: Patients aged 18 years or older stabilized on warfarin ther-
apy were included. Real-time PCR were performed to investigate the
frequency of the VKORC1 -1639G > A, CYP2C9+*2 and *3 alleles
polymorphism.

Results: Table shows the frequencies of VKORC1 -1639G > A,
CYP2C9%2 and *3 allelic variants in 62 Saudi patients and their effect
on warfarin dose. Carriers of VKORC1 variant alleles require signifi-
cantly lower warfarin doses than wild-type patients. Both homozy-
gous and heterozygous CYP2C9 *2 or *3 carries require lower doses
of warfarin than wild-type patients, but this did not reach statistical

significance likely due to the interim small sample size.

Conclusion: The interim analysis results show that VKORC1 polymor-
phisms significantly affect warfarin dose requirements in Saudi
patients. Polymorphisms in CYP2C9 gene are expected to have a sig-
nificant effect on warfarin dose requirement, and it is anticipated that

this can be demonstrated by data from a larger sample of patients.
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gabapentinoid and anti-diabetic drug
prescribing trends in Ireland over a 10-year
period
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Introduction/Background & Aims: Gabapentinoids are licensed in Ire-
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land for the treatment of neuropathic pain(1). It has been reported
internationally that the use and misuse of gabapentinoids is increasing
(2). Gabapentinoids are recommended in the initial treatment of neu-
ropathic pain associated with Type 2 diabetes mellitus (DM). The prev-
alence of Type 2 DM is increasing globally(3). The Health Service
Executive (HSE) funds the supply of gabapentinoids through Primary
Care Reimbursement Service (PCRS) schemes. The purpose of this
study was to identify gabapentinoid and anti-diabetes medication pre-
scribing trends in Ireland over a 10-year period.

Method/Summary of work:

e Prescribing frequency data were collected from PCRS Annual
Reports.

e Data were gathered for “pregabalin,” “gabapentin,” and “Anatomi-

cal Therapeutic Chemical (ATC) Class A10: Drugs Used to Treat

Diabetes.”

o Results were analysed and presented using Microsoft Excel.

Results/Discussion: The total pregabalin prescribing frequency
increased by 250% from 2008 to 2017. The greatest relative increase
was evident in the General Medical Services (GMS) scheme where
pregabalin prescribing frequency increased by 360% from 2008 to
2017. There was a 338% increase in Long Term lliness (LTI) scheme
pregabalin prescriptions. The total gabapentin prescribing frequency
increased by 36% from 2008 to 2017. The greatest relative increase
was observed in the LTI scheme where the frequency of gabapentin
prescriptions increased by 102% from 2008 to 2017. The total pre-
scribing frequency of medications categorised as drugs used in diabe-
tes increased by 66% from 2008 to 2017.

Conclusion(s): The increased use and circulation of gabapentinoids
raise safety concerns regarding both their adverse effect profiles and
abuse potential in vulnerable patients. Older patients are more sus-
ceptible to adverse effects of gabapentinoids which affect the ner-
vous system, e.g., dizziness which increases the risk of falls(1). Given
their abuse potential, gabapentinoids should be prescribed with cau-
tion in patients with a history substance abuse(1). This research quan-
tifies the increased prescribing frequencies of pregabalin, gabapentin,
and anti-diabetes medications in Ireland over 10 vyears. Further
research is required to establish whether there is a relationship
between the increased requirement for DM medications and the

increased frequency of gabapentinoid prescribing in Ireland.
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| Psychotropic medication prescribing
for neuropsychiatric comorbidities in
individuals diagnosed with autism spectrum
disorder (ASD) in the UK

Basmah Alfageh'; Kenneth Man?; Frank Besag?; Tariq Alhawassi?;
lan Wong?; Ruth Brauer!

1UCL; 2King Saud University

Introduction/Background & Aims: Autism spectrum disorder (ASD) is
a lifelong disorder. It impairs the quality of life of both the patients
and their families. In the UK, risperidone is the only psychotropic med-
ication approved for the management of the behavioural symptoms
that may accompany autism disorder [1]. The aim of this study is to
provide an evaluation of the changing trend in the incidence and prev-
alence of ASD in all age groups and to analyse the changing pattern of
psychotropic medication prescribing in the UK.

Method/Summary of work: This is a population-based study of the
annual incidence, prevalence, and psychotropic medication prescribing
in patients with autism from 2009 to 2016. Neuropsychiatric condi-
tions that are typically present in people with ASD include attention
deficit hyperactivity disorder (ADHD), anxiety, behavioural/conduct
disorders, intellectual disability, sleep disorders, depression, epilepsy,
psychosis, and tic disorders. These conditions were identified in this
cohort using data from The Health Improvement Network (THIN)
which is an anonymised electronic health record of primary care in the
UK.

Results/Discussion: 20,194 patients with an ASD diagnosis were
identified over the study period. The prevalence of ASD increased
3.3-fold from 0.109 per 100 persons in 2009 to 0.355 per 100 persons
in 2016. Approximately one-third of the identified cohort was pre-
scribed at least one psychotropic medication. The most commonly
prescribed psychotropic medications were hypnotics, antidepressants,
antipsychotics, and stimulants. 32.1% of patients prescribed antipsy-
chotic medication were on continuous therapy for more than one
year. More than half of the total ASD cohort had at least one neuro-
psychiatric diagnosis in addition to autism. Behavioural/conduct disor-
ders were diagnosed in 30.7% of the cohort.

Conclusion(s): The prevalence of ASD has been increasing over the
past 20 years. Although the medications approved to manage the
symptoms of ASD are limited, the prescribing of such medications is
increasing. The long-term safety of these medications in people with
ASD remains uncertain. Future studies on the impact of psychotropic

medication use in patients with autism are needed.
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| The prevalence and incidence of
dementia in people with diabetes
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Introduction/Background & Aims: Few studies have shown an
increased risk of dementia is associated with diabetes mellitus (1). The
aim of this study is to estimate the prevalence and incidence of
dementia in people with diabetes within primary care in the UK.
Method/Summary of work: Data from The Health Improvement
Network (THIN) database in the UK were used for this descriptive
study. Prevalent cases of dementia were individuals diagnosed with
dementia and diabetes from 2000 to 2016. Incident cases were indi-
viduals who had not had a dementia diagnosis prior to the diagnosis
of diabetes mellitus (DM). There were 19,052 prevalent cases. Rates
were calculated annually, stratified by age and sex.
Results/Discussion: A total of 559,767 individuals had a diabetes
diagnosis between 2000 and 2016, from these, 19,052 individuals
were identified as having a dementia. The prevalence of dementia
was 0.40% [95% Cl (0.40%-0.41%)] in 2000 and 2.4% [95% ClI
(2.32% to 2.34%)] in 2016. The highest prevalence was in those
aged 85+ [from 2.9% in 2000 to 11% in 2016, 95% Cl (2.89%-
2.97%) and (11%-11.12%)]. 269 and 1422 individuals developed
dementia in 2000 and 2016, giving an incidence of 173 cases,
646 cases per 100,000 persons [95% Cl (172-173) and (646-647)
per 100,000 persons], respectively. Women had a higher preva-
lence and incidence of dementia than men (3% vs 1.9%, [95% CI
(2.88%-3%) and (1.8%-2%)] and 778 vs 545 cases per 100,000 per-
sons in 2016, [95% Cl (778-779) and (544-546) per 100,000 per-
sons], respectively).

Conclusion(s): There was a trend of increasing prevalence and inci-
dence of dementia in people with diabetes over the period of 2000 to
2016. This most likely reflects increasing recognition and diagnosis of
dementia within the general population. This study adds to the evi-
dence on dementia prevalence and incidence, particularly in the dia-
betic population.
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| Efficacy of a 12 h intravenous
acetylcysteine (SNAP) regimen following
single acute paracetamol overdose stratified
by risk of paracetamol-induced
hepatotoxicity
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Simon H.L. Thomas'; Ruben Thanacoody1
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Introduction/Background & Aims: A 2-bag 12 h acetylcysteine (NAC)
regimen (“SNAP”) causes fewer adverse reactions and appears to be
similarly effective compared to the current 3-bag 21 h NAC regimen
used for paracetamol poisoning(1). This research aimed to compare
the efficacy of the SNAP regimen with the current regimen stratified
by risk.

Method/Summary of work: The modified 12 h “SNAP” regimen (intra-
venous NAC 100 mg/kg over 2 h then 200 mg/kg over 10 h) was
introduced in 2016 in two UK hospitals for treatment of patients
requiring NAC for paracetamol overdose. Data on efficacy outcomes
(peak ALT and peak INR) were collected prospectively until 31st
August 2019 and compared to data from audits of patients treated
with the conventional 21 h regimen prior to October 2016. Patients
with acute single paracetamol overdoses were categorised into
4 groups using 2 established risk factors for developing hepatotoxic-
ity: admission paracetamol concentration above or below the 150-line
on the paracetamol nomogram; time to acetylcysteine treatment <12
or >12 h from paracetamol ingestion. We determined the proportion
of patients who developed a peak ALT>1000 or INR > 2 in each risk
category.

Results/Discussion: Patients treated <12 h post-ingestion and below
the 150-line did not develop peak ALT>1000 with either NAC regi-
men. 2/372 (0.5%) and 0/107 developed peak INR > 2 with the SNAP
and conventional regimen respectively. In patients with paracetamol
concentrations above the 150-line, peak ALT > 1000 occurred in
8/307(2.6%) and 5/115(4.3%) with the SNAP and conventional regi-
men (absolute difference —1.7%; 95% Cl —1.7 to 7.3). Incidence of
peak INR > 2 was 2.6% in both SNAP (8/307) and conventional
(3/115) treatment groups (absolute difference 0; 95% Cl —2.9 to 4.9).
In patients treated >12 h post-ingestion with the SNAP and conven-
tional regimens respectively, peak ALT>1000 occurred in 2/72 (2.7%)
and 1/29 (3.4%) (absolute difference —0.7%;95% Cl —6.6- to 14.5)
when paracetamol concentrations were below the 150-line and
occurred in 11/87 (12.6%) and 5/31 (16.2%) of patients when para-
cetamol concentrations were above the 150-line (absolute difference
-3.6%; 95% Cl —8.9 to 20.9). In patients below the 150-line, peak
INR > 2 occurred in 0/72 and 1/29 (3.4%) treated >12 h post-
ingestion with the SNAP and conventional regimen; for those above
the 150-line, the incidence of peak INR was 9/87 (10.3%) and 2/31
(6.5%) respectively (absolute difference 3.8%, 95% Cl —11 to 13.2).

Conclusion(s): A simpler 12 h acetylcysteine regimen appears to be
comparable in efficacy to the conventional regimen in all 4 risk groups
but requires confirmation in larger cohorts of patients before imple-

mentation into clinical practice.
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Introduction/Background & Aims: Though mostly associated with
hospital setting, drug-related adverse events (AEs) are also important
in primary care, leading to worsening of symptoms and unplanned
hospitalization in up to one-third of cases [1]. Several demographic
characteristics are known to have an impact on the incidence of AEs
in primary care practice [2]. We aimed to describe individual and clini-
cal characteristics of the AEs in primary care setting.
Method/Summary of work: We reviewed a total of 2,947,112
encounters with single diagnosis in primary care centers of Istanbul
province in 2016. The centers were selected by systematic sampling
and prescriptions with diagnosis including “drugs, medicaments, and
biological substances causing adverse effects in therapeutic use (ICD
Code: Y40 to Y59)" were examined with respect to its details on sex,
age group (children: <18-year-old, adults: 218-year-old), and drug uti-
lization parameters.

Results/Discussion: We identified 972 AEs among all prescriptions
with single diagnosis (33.0 per 100,000 encounters). Most of these
AEs (60.7%) were detected in females and near half in children
(49.5%). The number of AEs was 54.5 and 23.8 (per 100,000 encoun-
ters) in children and adults. Per 100,000 encounters, while the number
of AEs was higher in boys (58.8) than that in girls (49.7) in children, it
was 30.3 and 13.8 in female and male adults, respectively. In total
population, we detected these AEs to be most commonly related with
“anti-megaloblastic-anemia preparations” (41.0%) and “vaccine and
other biological substances” (38.0%). While 97.8% of the latter were
observed in children, AEs related with “agents primarily affecting
blood constituents” were mostly (95.5%) found in adults. Primary care
approach to manage these AEs showed that the number of drugs per
encounter was lower in children (1.16 * 0.39) than that in adults
(1.32 £ 0.57) (p = 0.02). In this primary care management, around half
of the prescriptions (50.2%) contained vitamins and 44.7% had at least

an analgesic preparation. Vitamin-containing encounters were found
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to be mostly prescribed for adults (76.2%) whereas analgesic-
containing encounters were predominantly prescribed for children
(95.4%).

Conclusion(s): Our study regarding AEs in primary care practice shows
higher incidence in children mostly due to “vaccine and biological
products” and managed with analgesics. AEs experienced by adults
appear to mainly affect female patients. Available findings reflect dif-
ferential patterns of AEs between children and adults in primary care

setting.
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| Prevalence of potential drug-drug
interactions during hospital discharge in a
tertiary care center in Nepal
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Institute of Medicine, Tribhuvan University

Introduction/Background & Aims: In our setup, potential drug-drug
interactions are overlooked in routine clinical practice. In general,
most of the discharge are handwritten in the developing world, and
the discharge prescriptions are not checked with the database for
potential drug-drug interactions checker.

Patients are not under the direct supervision of healthcare pro-

fessionals after the discharge in Nepal. Treatment inefficacy or sub-
optimal treatment and adverse drug reaction due to drug-drug
interactions can increase the duration of treatment ultimately leading
to increase healthcare cost [1]. Therefore, this study aims to find out
the prevalence and anticipate potential drug-drug interaction in the
prescribed drugs in clinical practice.
Method/Summary of work: A cross-sectional study was conducted in
the Department of Internal Medicine, in a University Teaching hospi-
tal in Kathmandu, Nepal from Oct 2018 to Dec 2018. Ethical approval
was taken from IRB-Institute of Medicine, Kathmandu, Nepal.

Through simple random sampling, the data about drug prescrip-

tion was collected from the patient discharged record, from different

Units of the Department of Internal Medicine. The sample size was
calculated using 50% prevalence at a 95% confidence interval with a
5% margin of error and 10% nonresponse rate.

A data abstraction form was developed and used to collect the
data and was transferred to electronic format after verifying. The
handwritten prescription, where spellings were illegible, was clarified
from the prescribers of the concerned unit. Information on discharge
prescriptions was retrieved from the hospital discharge letter. Demo-
graphic information such as age, sex, main diagnoses (according to
ICD-10 classification), and drugs were classified according to the ana-
tomical therapeutic chemical (ATC) classification. Potential drug-drug
interactions (pDDIs) were checked by using Lexicomp® drug interac-
tions. The severity of pDDIs was classified as Major, Moderate, and
Minor according to per Lexicomp®. The data were analyzed using Sta-
tistical Package for Social Science (SPSS) version 22 for windows for
descriptive statistics.

Results/Discussion: We collected 401 discharge prescriptions, out of
which 19 were invalidated due to exclusion criteria. We analyzed
382 discharge prescriptions, out of which the total prevalence of
potential drug-drug interactions was 78.27% (74.23-82.30) with 95%
Cl. The Mean age of the population was 53.8 + 20 years and the
Mean number of medications was 6.3 and the Mean duration of hos-
pital stay was 7.9 + 5.7 days and the average number of interactions
equal to 3.9. Severity rating as major, moderate, and minor pDDlIs was
found to be 10.7%, 76.5%, 11.7% respectively. Among different units
of Internal Medicine, patients discharged from Cardiology ward were
in the top with 36.7% while it was around half of this (19.1%) in
Pulmonology discharged prescriptions with Gastroenterology unit
(7%) being least in the row. In patients with 5 drugs, pDDIs were
6.91% while with 7 drugs pDDIs were found to be more than double
(14.41%).

Conclusion(s): There is a high prevalence of pDDIs in the Internal
Medicine wards in a tertiary care center in Nepal. Use of drug-drug
interactions checker database before discharge with computer-based
discharge prescriptions are recommended. The findings from this
study will help in increasing awareness of pDDls. This baseline study
can lead to further prospective studies to observe clinically evident

drug-drug interactions outcome.

REFERENCE(S)

1. Shetty V, Chowta M N, Chowta N K, Shenoy A, Kamath A, Kamath P.
Evaluation of potential drug-drug interactions with medications pre-
scribed to geriatric patients in a tertiary care hospital. Journal of Aging

TABLE 1
Severity of interactions Cardiology Nephrology
Major 52 (3.4%) 20 (1.3%)
Minor 54 (3.6%) 56 (3.7%)
Moderate 449 (29.6%) 264 (17.4%)
No interactions identified 2 (0.1%) 4 (0.3%)
Total interactions 557 (36.7%) 344 (22.6%)

Research. 2018 Oct 09;2018:1-6. https://doi.org/10.
1155/2018/5728957
Pulmonology Neurology Gastroenterology Total (%)
36 (2.4%) 39 (2.6%) 16 (1.1%) 163 (10.7)
31 (2.0%) 26 (1.7%) 11 (0.7%) 178 (11.7)
217 (14.3%) 152 (10%) 80 (5.3%) 1162 (76.5)
6 (0.4%) 4 (0.3%) 0 (0%) 16 (1.1)
290 (19.1%) 221 (14.5%) 107 (7%) 1519 (100)
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| An open-label, randomized, single-
dose, comparative pharmacokinetics study of
YLB113 and the etanercept reference
product in healthy adult male subjects

Ahmad Al-Ghazawi; Santhosh Khirasagar?; Ravi Sekhar Kasibhatta?;
Neelima Godse?; Ahmad Al-Ghazawi'; Dhananjay Bakhle?

Triumpharma; 2Lupin Limited

Introduction/Background & Aims: YLB113 is being developed as a
biosimilar of the anti-tumor necrosis factor etanercept reference
product (RP), Enbrel®, which is approved for the treatment of
moderate-to-severe rheumatoid arthritis and other chronic, immune-
mediated, inflammatory diseases. An open-label, balanced,
2-sequence, 2-treatment, crossover, pharmacokinetic (PK) study was
conducted to compare the relative bioavailability, safety, and tolerabil-
ity of YLB113 and the RP in healthy male volunteers.

Method/Summary of work: Healthy, adult male subjects aged 18 to
50 years were randomized to receive a single subcutaneous dose of

YLB113 (test product) in Period 1 and the RP in the Period 2. A

Test (A)
YLB113 (Etanercept)
50 mg Solution for
Injection in pre-filled
syringes for
subcutaneous use

washout period of 28 days separated the 2 doses (Figure 1). Blood
samples were collected predose and until 480 hours postdose in a
staggered manner for PK analysis in both periods.

Results/Discussion: A total of 52 subjects were enrolled; 51 subjects
were dosed during Period 1 and completed the period, whereas 43 sub-
jects were dosed during Period 2 and completed the study. The 90%
confidence intervals for the ratios of test and RP averages (least
squares mean) derived from the analysis of log-transformed PK param-
eters, Crax, AUC(o.y, and AUCq.. for etanercept were between the
limits of 80.00% and 125.00% (Table). Thus, the test product YLB113
met the bioequivalence criteria. A total of 24 subjects reported
53 adverse events, including 42 mild and 11 moderate events.
Treatment-emergent adverse events were reported by 14 and 16 sub-
jects following administration of YLB113 and the RP, respectively.
Based on the safety profile, YLB113 and the RP were well tolerated.
AUC,_., indicates area under the plasma concentration time curve
from O to infinity; AUCq., area under the plasma concentration time
curve from O to the last detectable value; Cl, confidence interval;
Cmax Maximum concentration; CV, coefficient of variation; PK,
pharmacokinetic.

Conclusion(s): These results indicate that a single dose of YLB113
exhibits PK and safety profiles comparable with the RP in healthy
adult male subjects, and the risk-benefit profile of etanercept was
equivalent to the favorable risk-benefit profile of the innovator
product.

Test (A)
YLB113 (Etanercept)

50 mg Solution for Injection
in pre-filled syringes for
subcutaneous use
(AY Pharmaceuticals Co.

(AY Pharmaceuticals Co. Japan)
Japan)
Sequence 1 \ / Sequence 2
Randomlzatlon\ Washout period Final Exammano&
- -28 days -
Sequence 2 / \ Sequence 1

Reference (B)
Enbrel® (Etanercept)
50 mg solution for
injection in pre-filled
syringes for
subcutaneous use
(Pfizer Limited, UK)

FIGURE 1. Crossover design

Reference (B)
Enbrel® (Etanercept)

50 mg solution for injection
in pre-filled syringes for
subcutaneous use
(Pfizer Limited, UK)
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TABLE 1  Statistical comparisons of etanercept pharmacokinetic parameters

Primary PK parameter Intra-subject variability CV Geometric means Ratio (%) 90% Cls of the ratio Power
Test A (N = 43) Reference B (N = 43) Lower Upper

Cnax (ng/ml) 24.38 2873.88 2884.39 99.64 91.31 108.72 99.02
AUCq_; (ng*hr/ml) 20.46 463,705.43 487,979.40 95.03 88.29 102.27 98.72
AUCo. o, (ng*hr/ml) 19.99 485,443.45 512,892.18 94.65 88.08 101.70 98.70

| Vortioxetine as adjunctive therapy
to risperidone for treatment of patients with
chronic schizophrenia: A randomized, double-
blind, placebo-controlled trial

Shahin Akhondzadeh; Samaneh Bayanati; Ehsan Mozen-Zadeh

Tehran University of Medical Sciences

Introduction/Background & Aims: Schizophrenia is a chronic
psychiatric disorder accompanied by high rates of morbidity, and
mortality and high burden of disease. In order to increase response to
antipsychotic treatments and improve negative symptoms in patients
with schizophrenia, several different strategies have been studied,
among which, add-on antidepressant therapy is both an active line of
research and a common practice worldwide (1). Vortioxetine is a novel
antidepressant which appears to be an interesting candidate for
adjunctive therapy in schizophrenia. We aimed to assess the efficacy
and adverse events of vortioxetine, as an adjunctive therapy to
antipsychotics, in treatment of patients with stable schizophrenia,
using a randomized clinical trial design. Our primary interest was the
effect of vortioxetine on negative symptoms, with the assessment of
positive, general psychopathology, and total symptoms as our
secondary goal.

Method/Summary of work: This was an 8-week, randomized, double-
blind, placebo-controlled, parallel-group clinical trial of vortioxetine in
patients with schizophrenia, who were referred to a large-scale aca-
demic psychiatry hospital (Roozbeh Hospital, Tehran University of
Medical Sciences, Tehran, Iran) from November 2017 to April 2019.
The study was registered at the Iranian Registry of Clinical Trials after
approval by the Institutional Review Board of TUMS in accordance
with the World Medical Association code of ethics (IRTUMS.VCR.
REC.1396.3556). The patients were assessed using the positive and
negative syndrome scale (PANSS), extrapyramidal symptom rating
scale, and Hamilton depression rating scale during the study course.
All participants had PANSS negative symptoms subscale score of
217 at baseline. To be eligible, treatment with a stable dose of risperi-
done for a minimum of eight weeks was required prior to entry.
Patients were also required to be clinically stable for a minimum of
four weeks prior to the study. Patients were assigned to risperidone
up to 6 mg/day during the course of the trial. Vortioxetine 10 mg

twice daily or placebo were started after patients received risperidone

for 8 weeks and stabilized. Two-way repeated measure analysis of
variance (ANOVA) was used for assessment of time x treatment inter-
action effects with the measurement time-points and the treatment
groups as the between-subject and within-subject factors,
respectively.

Results/Discussion: Sixty-eight patients completed the trial. There
was a significantly more negative symptoms score reduction from
baseline to endpoint in the vortioxetine arm accompanied by a large
effect size (Mean difference (CI95%) = -1.82 (-2.73 to —0.92);
Cohen's d (CI95%) = 0.97 (0.47 to 1.48)). Also, a significant
time x treatment interaction effect was observed between the two
treatment arms [two-way ANOVA with Greenhouse-Geisser correc-
tion: F (df, mean square) = 10.45 (1.97, 18.39), p = —0.000]. In addition
to, There was a significant difference in total score reduction from
baseline to endpoint, favoring the vortioxetine arm accompanied by a
large effect size (Mean difference (CI95%) = —2.09 (-3.16 to —1.01);
Cohen's d (CI95%) = 0.95 (0.45 to 1.45)). Moreover, a significant
time x treatment interaction effect was observed between the two
treatment arms [two-way ANOVA with Greenhouse-Geisser correc-
tion: F (df, mean square) = 11.72 (1.91, 27.37), p = 0.000]. No signifi-
cant difference was detected for changes in positive symptoms score
or PANSS general psychopathology score as the other secondary out-
comes from baseline to endpoint between the two treatment arms.
Incidence of adverse events was comparable between groups. To the
best of our knowledge, this is the first report of treatment with
vortioxetine in patients with schizophrenia. Considering that
vortioxetine is classified as an atypical antidepressant with a unique
and complex mechanism of action but relatively similar clinical effects
as other antidepressants, our findings are better compared with the
bulk of evidence on efficacy of antidepressants in treatment of
patients with schizophrenia, rather than being compared to any spe-
cific medication or single clinical trial.

Conclusion(s): This study provided the first evidence on potential
therapeutic effects of vortioxetine, as an adjunctive antidepressant to
antipsychotics, in treatment of patients with schizophrenia. Future

comprehensive studies are warranted to confirm our findings.
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| The topical anti-microbial peptide
omiganan recovers dysbiosis but does not
improve clinical symptoms in patients with
mild to moderate atopic dermatitis

Salma Assil'; Tessa Niemeyer-Van der Kolk'; Thomas Buters?;
Martijn Van Doorn?; Jacobus Burggraaf®; Robert Rissmann?

1Centre for Human Drug Research; 2Erasmus Medical Centre

Background: in a previous phase Il trial in 36 patients with mild to
moderate AD, omiganan an indolicidin analogue with antimicrobial
and immunomodulatory properties significantly reduced target lesion
0oSCORAD and morning itch and improved target lesion dysbiosis by
reducing Staphylococcus and increasing diversity.

Objective: to explore clinical efficacy and pharmacodynamics of
omiganan with an optimized dose regimen in a larger patient
population.

Methods: in total 80 patients with mild to moderate AD were
enrolled in this single-center, phase Il randomized, double-blind,
placebo-controlled trial. Patients were randomized 1:1:1:1 to
omiganan 1%, omiganan 1.75%, omiganan 2.5%, or vehicle gel. The
study drug was applied to all AD lesions once daily for 28 consecutive
days. Efficacy was evaluated by EASI, oSCORAD, and IGA. One AD
lesion was assigned as “target lesion” for various pharmacodynamic
assessments.

Results: A reduction of target lesions S. aureus was observed in all
active treatment groups in the culture, while an increase was apparent
in the vehicle group. This reduction was statistically significant for
omiganan 2.5% treatment compared to vehicle (p = 0.0249). All active
treatments normalized the microbiome by reducing Staphylococcus
genus and increased diversity index. No substantial improvement of
AD was observed compared to vehicle.

Conclusions: Recovery of the target lesion dysbiosis by a reduction of
S. aureus in culture and Staphylococcus genus in the microbiome was
observed in all active treatment groups, while this did not lead to clini-
cal improvement of the lesions. This finding weakens the suggested

major role of the microbiome in the pathogenesis of AD.
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| Serotonin syndrome induced by
drug-drug interactions including tramadol: A
systematic review
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Introduction/Background & Aims: Serotonin syndrome (SS) is a
potential life threatening adverse drug reaction (ADR) due to an
excessive serotoninergic transmission characterized by neuromuscular
excitation, dysautonomia and mental status changes. SS occurs fol-
lowing the administration of serotoninergic drugs alone or following
pharmacodynamics or pharmacokinetic drug-drugs interactions (DDI).
Tramadol is a weak opioid analgesic drug with serotoninergic proper-
ties widely used in acute or chronic pain by people of any age. The
description of DDI with tramadol and clinical context leading to SS is
crucial to identify patients but also circumstances more at risk and to
promote proper use of this drug. Prevalence data are also lacking. The
aims of study were to identify drug interactions with tramadol induc-
ing SS and to describe prevalence, type and context of interactions
(acute or chronic exposure, profile of patients at risk ...).
Method/Summary of work: A systematic review was conducted in
accordance with Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines and was registered in PROS-
PERO (CRD42018105581). The search strategies in MEDLINE and
WEB OF SCIENCE included terms relating to “tramadol,” “serotonin
syndrome,” and “serotonin agent” until 20/06/2018.
Results/Discussion: The literature search identified 543 articles. After
selection process, 48 published articles were included: 29 case rep-
orts/case series, 16 narrative or systematic reviews and 5 observa-
tional studies. Drugs mainly involved in drug interactions with
tramadol leading to SS were antidepressants (n = 26). The addition of
another opioid drug to tramadol was also described in 5 cases. Interac-
tions with tramadol occurred with another serotoninergic drug (n = 16
cases), two serotonergic drugs (n = 11 cases) or even three drugs
(n = 2 cases). Patients included in case reports were mostly women
(n = 17) with a mean age of 60.2 (+/— 14.8) years. Most patients were
comorbid. Tramadol was prescribed in a context of acute pain (n = 13
cases) or chronic pain (n = 9 cases). SS onset time was rapid
(<1 month). This ADR was serious with hospitalization or life-
threatening conditions. Observational studies depicted a prevalence
of drug interactions that could lead to SS between 2% and 8%
according to data sources.

Conclusion(s): Our review established a list of drugs interaction with
tramadol leading to SS with a better understanding of SS context in

routine practice. Some publications show high prevalence of
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concomitant use of serotoninergic drugs in health databases with no

data on the prevalence of SS after these co-prescriptions.
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| Patterns of strong opioid use and
potential inappropriate use in cancer patients
during the last year of life In France
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Introduction/Background & Aims: A better knowledge of opioid pre-
scribing patterns and whether prescriptions are in concordance with
the current recommendations can help identify areas of potential
improvement in cancer pain management. Studies investigating pat-
terns of strong opioid prescribing and potentially inappropriate use
(PIV) in cancer outpatients remain scarce (1, 2). This study aimed to
identify and quantify the strong opioid patterns of use and potential
inappropriate use (PIU) in cancer patients in their last year of life.
Method/Summary of work: A cohort of adult cancer patients died
between 2011 and 2014 and exposed to strong opioid analgesics dur-
ing the 12 months before death were identified in the “Echantillon
Généraliste de Bénéficiaires” (EGB, a 1/97th random sample of the
French general population) was identified (3). Potentially inappropriate
prescription was defined by (a) overlapping prescriptions; (b) con-
traindicated prescriptions; (c) lack of laxatives with chronic treatments;
(d) potential drug interactions; (e) prescription in patients hospitalized
for opioid-related disorders within the period. Factors associated with
this PIU were investigated through logistic regression models.
Results/Discussion: The cohort consisted of 2,236 patients (median
age 72 years (IQR: 61-82), 44.1% of women). PIU (mainly represented
by the lack of laxative co-prescription, lacking/insufficient morphine
background treatment for transmucosal fentanyl, and overlapping pre-
scriptions) significantly decreased from 37.6% (2011) to 29.8% (2014,
p = 0.006). PIU was associated with younger age (adjusted Odds Ratio
[aOR] = 0.99; 95% Cl: 0.98-0.99); social deprivation (aOR = 1.77; 95%
Cl: 1.01-3.10), cancer of the upper aerodigestive tract (aOR = 1.93;
95% Cl: 1.14-3.28) and digestive organs (aOR = 1.78; 95% Cl:
1.37-2.78), fentanyl prescription (aOR = 2.36; 95% Cl: 1.86-3.00) or in

combination with morphine (aOR = 1.68; 95% Cl: 1.17-2.39), other
strong opioids (buprenorphine, hydromorphone) (aOR = 2.04; 95% Cl:
1.29-3.23) and prior strong opioid prescription (aOR = 1.88; 95% Cl:
1.50-2.36).

Conclusion(s): In France, one of three cancer patients exposed to
strong opioids experienced PIU and this proportion tended to
decrease over time, whereas PIU of transmucosal fentanyl remained
stable. There is still room for progress in cancer pain management at
the end of life.
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New Zealand: Medical versus non-medical
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Introduction/Background & Aims: New Zealand's (NZ) level of anti-
microbial resistance is low compared to other countries; however,
the use of antibiotics in community-based patients has increased.
The impact of resistance to antibiotics may be reduced by improv-
ing awareness and understanding of appropriate prescribing and for
this it is important to understand the antimicrobial prescribing
practices in different health professional prescribing groups. This
study aims to describe antibiotic agents dispensed in community
settings in NZ and compare this amongst different prescriber
groups.

Method/Summary of work: A retrospective cohort study of routinely
collected data of community dispensed medicines for 2018 from a
search of the NZ Ministry of Health Pharmaceuticals Collection claims
database. Data included dispensed medicines, patient demographics
and deprivation index, and prescribers' professional group. The pre-
scriber groups included 1000 randomly selected dentists, 1000 medi-
cal doctors, all nurse prescribers (nurse practitioner [NP], registered
nurse [RN] prescriber and community nurse prescriber) and all phar-
macist prescribers.

Results/Discussion: There were 2,028,571 unique patient-medication
combinations; with 328,284 (16.1%) patient-antibacterial agent
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combinations. In all, 362,447/622,224 (58.3%) patients received an
antibiotic prescription. Dentists prescribed the highest proportion of
antibiotic agents to total medicines (60.8 %); followed by community
nurse prescribers (24.9%), NPs (14.0%), medical doctors (13.2%), RN
prescribers (12.1%), and pharmacists (1.1%). The most commonly dis-
pensed antibiotic agents were amoxicillin (100,363, 30.6%),
amoxicillin with clavulanic acid (46,122, 14.1%), flucloxacillin (27,785,
8.5%), metronidazole (15,247, 4.6%), doxycycyline (14,494, 4.4%),
cefalexin (12,750, 3.9%) and trimethoprim (10,833, 3.3%). Nurses
were less likely to prescribe amoxicillin with clavulanic acid as a
proportion of total medications; RR 0.083 and 0.63, compared to
dentists and doctors, P < 0.001. Patients who were dispensed antibi-
otics were more likely to be Maori or Pasifika 47.2% and 47.5%
compared to European ethnicity 40.1%. Nurses prescribed to the
more non-European populations Maori or Pasifika (30.6%) compared
to dentists (16.9%) or medical doctors (22.6%) and to those who
lived more deprived areas, mean (SD) NZ Deprivation index 6.56
(2.76) compared to dentists, 5.48 (2.87) and medical doctors, 5.83
(2.89).

Conclusion(s): Greater than one third of patients are dispensed
antibacterial agents. There are some differences in prescribing pat-
terns between prescriber groups. Medical doctors and dentists were
more likely to prescribe the more broad-spectrum antibacterial agents
than nurse prescribers. Some differences in what is prescribed and to
whom can be explained by the nature of the prescriber's scope of
practice and regulatory restrictions on medicines for specific prescrib-

ing groups.

| Multisource comprehensive review
on whether ibuprofen exacerbates bacterial
infections
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Introduction/Background & Aims: All adverse effects registered by

the network of French Pharmacovigilance Centers (FPC) are medically
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mativeness. As France is one of the top three contributors of VigiBase
[1], French cases are a first-class source for generating and confirming
signals of pharmacovigilance. Prompted by noteworthy new cases,
this multisource comprehensive review assessed whether oral ibupro-
fen treatment for fever or pain contributes to exacerbate skin and soft
tissue, or pleuropulmonary infections in immunocompetent adults and
children.

Method/Summary of work: Four complementary data sources were
analyzed up to 2018 for skin and soft tissue, or pleuropulmonary
infections under ibuprofen: (i) Serious cases registered by the FPC;
(i) Automated signal detection from the database of FPC,
EudraVigilance, and VigiBase; (iii) Pharmacoepidemiological studies
reporting a measure of association; (iv) In vitro and in vivo experimen-
tal studies.

Results/Discussion: This multisource comprehensive review identified
242 serious cases registered by the FPC, among which infections
often occurred in children during short ibuprofen treatment including
when antibiotherapy is associated (Table 1). Automated signal detec-
tion was positive for most infections studied in the database of FPC,
EudraVigilance, and VigiBase. Most pharmacoepidemiological studies,
whatever the method and the country, suggested that exposure to
NSAID was associated to increased risk of serious skin and soft tissue,
or pleuropulmonary complications (Table 2). In vivo and in vitro experi-
mental studies suggested that NSAIDs disrupt resolution of inflamma-
tory process, facilitate bacterial proliferation by increasing expression
of vimentin, a protein to which Streptococcus adhere [2], and decrease
the effectiveness of associated antibiotherapy.

Conclusion(s): Serious cases registered by the FPC, automated signal
detection, and pharmacoepidemiological studies suggest that oral ibu-
profen treatment for fever or pain during early stages of bacterial skin
and soft tissue, or pleuropulmonary infections increases the risk of
serious bacterial complications, when Streptococcus pyogenes or Strep-
tococcus pneumonia are responsible. Experimental data refute the
hypothesis that protopathic bias would be the only cause, and suggest
implication of biological mechanisms, which has been sufficiently
demonstrated to take measures of risk minimization.

REFERENCE(S)

1. Uppsala report 70. July 2015. https://www.who-umc.org/media/
164373/ur70_web.pdf.

2. Bryant AE, Bayer CR, Aldape MJ, Stevens DL. The roles of injury and
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comes of severe group A streptococcal soft tissue infections: Current
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TABLE 1  Description of the 242 serious cases of infection under ibuprofen registered by the FPC
Total Children Duration of ibuprofen treatment Antibiotherapy Deaths Sequelae
n n (%) median [min-max] in days n (%) n (%) n (%)
Acute community-acquired pneumonia 113 49 (44) 4[1-14] 39 (35) 4 (5) 4 (4)
Cellulitis 106 63 (60) 3[1-21] 17 (16) 3(3) 7(7)
Necrotising fasciitis 23 13 (57) 3[2-8] 0(0) 4(18) 9 (41)
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Description of the 13 pharmacoepidemiological studies reporting a measure of association between ibuprofen treatment and skin

and soft tissue, or pleuropulmonary complications. OR: odds ratio; Cl: confidence interval; * NSAID including ibuprofen

Reference

Studies on skin and soft tissue complication

Choo and al. 1997
Zerr and al. 1999
Lesko and al. 2001

Dubos and al. 2008

Mikaeloff and al. 2008

Country

United States
United States
United States

France

United Kingdom

Studies on pleuropulmonary complication

Byington and al. 2002
Francois and al. 2010
Voiriot and al. 2011

Messika and al. 2014
Elemraid and al. 2015

Le Bourgeois
and al. 2016

Basille and al. 2017
Krenke and al. 2018

United States
France

France

France

United Kingdom

France

France

Poland

Study design

Nested case-control on database
Monocentric case-control on database

Multicentric case-control in pediatrics
departments and outpatient

Nested case-control in pediatrics
department

Nested case-control on database

Monocentric case-control on database
Multicentric case-control on database

Monocentric cohort in intensive
care unit

Monocentric cohort on database

Nested case-control in pediatrics
department

Multicentric case-control in pediatrics
departments and outpatient

Nested case-control in hospital

Nested case-control pediatrics

Age of subjects  Measure of association
Children OR =3.1;95% Cl = 0.1-19.7
Children OR =10.2;95% Cl = 1.3-79.5
Children OR =3.9; 95% Cl = 1.3-12.0
Children OR =4.8;95% Cl = 1.6-14.4*
Children Rate ratio = 4.9; 95% Cl = 2.1-11.4
Adults Rate ratio = 1.6; 95% Cl = 1.1-2.4*
Children OR =4.0; 95% Cl = 2.5-6.5
Children OR=26;95%Cl=1.5-4.4
Adults OR=8.1;95% Cl = 2.3-28.0 *
Adults OR=4.0;95%Cl=1.1-154"*
Children OR =1.9; 97.5% credible

interval = 0.8-3.2
Children OR=28;95%Cl=1.4-5.6
Adults OR = 2.6; 95% Cl = 1.0-6.6
Children OR=51;95%Cl=1.5-174

department

| An adverse event risk prediction
model using a weighted polypharmacy count
in rheumatoid arthritis

Miriam Dixon-Zegeye®; Katie Bechman?; Andrew Cope?;
James Galloway?

University College London; ?King's College London

Introduction/Background & Aims: Multi-morbidity is highly prevalent
in contemporary rheumatoid arthritis populations. The ability to accu-
rately risk stratify patients would be advantageous when making
treatment decisions, particularly the prescription of immunomodula-
tory drugs which are known to increase the risk of adverse events.
Medication counts are routinely collected in electronic health records.
We have previously shown that medication count predicts adverse
events and may provide more information than established co-
morbidity indices, e.g., Rheumatic Disease Comorbidity Index (RDCI).
This study set out to evaluate the potential of a weighted medication
count for predicting serious adverse events.

Method/Summary of work: We analysed data from the British Soci-
ety for Rheumatology Biologics Register (BSRBR-RA), a prospective
observational cohort study. The population included adult patients
with an established diagnosis of rheumatoid arthritis (RA). Patients
were selected for study involvement because they were commencing

either a new conventional or biologic disease-modifying antirheumatic

drug (DMARDs). Medication count, excluding DMARDs, was recorded
at baseline, and medications were categorised into classes according
to indication and mode of action. The primary outcome was serious
adverse event by individual class. This was estimated using a single
failure Cox proportional hazards model. Hazard rates were used to
compute weighted medication counts. The weighted and unweighted
medication count models were evaluated by comparing Akaike Infor-
mation Criterion (AIC), Bayesian Information Criterion (BIC) and
Harrel's C coefficients.

Results/Discussion: The analysis included 17,826 patients. The demo-
graphics of the cohort represented a typical RA population (76%
female, mean age 57 (SD 12)). 12,547 patients experienced at least
one adverse event during follow up for 3 years, with an event rate
23.7 per 100 years (95% Cl 23.2-24.1). In the unweighted medication
count model, the hazard ratio for serious adverse event was 1.10
(95% CI 1.09-11). For anticoagulation, the unadjusted hazard ratio for
serious adverse event was 1.97 (95% Cl11.87-2.07). For musculoskele-
tal medications, the unadjusted hazard ratio was 0.81 (95% ClI
0.78-0.85). The weighted model included two points for anti-
coagulation and one point per medication class with the exception of
musculoskeletal medications which scored zero. The weighted model
performed better at predicting serious adverse events when com-
pared to unweighted medication counts; AIC = 186990 vs 231421,
BIC = 187000 vs 231431, and Harrell's C 0.59 (95% Cl 0.58-0.59) vs
0.58 (0.58-0.59) (Table 1).
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Weighted polypharmacy model
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Evaluation of weighted and unweighted medication count models using AIC, BIC and Harrell's C

Medication count

HR (95% ClI) AIC BIC Harrell's C(95% Cl)  HR (95% ClI) AIC BIC Harrell's C (95% Cl)
Unadjusted 1.26(1.25-1.28)  186990°  187000°  0.59 (0.58-0.59) 1.13(1.12-1.13) 231421 231431° 0.58(0.58-0.59)
Adjusted: age  1.19(1.18-1.21) 186990  187000°  0.62 (0.61-0.62) 1.10(1.09-1.11) 231421 231431° 0.62(0.61-0.62)

and sex

Abbreviations: AIC, Akaike's information criterion; BIC, Bayesian information criterion (BIC).
2Best fit, lower Akaike's information criterion (AIC) value demonstrates better model fit.
bBest fit, lower Bayesian information criterion (BIC) value demonstrates better model fit.

Conclusion(s): The weighted medication count provides an improved
model for predicting serious adverse events compared to a raw medi-
cation count. This work builds on a previous study by Bechman et al
(1) demonstrating that medication count predicts adverse events. This
weighted medication count could be used to help clinicians risk strat-

ify patients when making treatment decisions.
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Mixed Oral Communications 1

| MicroRNA-126 is a marker of
vascular dysfunction in chronic kidney
disease

Kathleen Scullion; Bastiaan Vliegenthart; Tariq Farrah;

Neeraj (Bean) Dhaun; James Dear

The University of Edinburgh

Introduction/Background & Aims: Chronic kidney disease (CKD)
affects millions of people worldwide and the incidence is growing
exponentially with the disease now being responsible for over
25 million deaths per year. There is a strong correlation between
people suffering from CKD and the development of cardiovascular
disease (CVD). CKD patients with stage 5 of the condition are five
times more likely to develop CVD than the general population.
There is an unmet clinical need for biomarkers that specifically
report vascular health in CKD. microRNAs (miRs) are a class of
RNA molecules that are 20 to 25 nucleotide long noncoding

strands, involved in translational repression and cleavage. They can

exhibit organ specificity, making them a significant emerging class
of biomarker for many diseases and can be used in a pre-clinical
setting and translated for use in patients. MiR-126 is endothelial
cell-enriched and present throughout the vasculature. We examined
the relationship between miR-126 and chronic vascular dysfunction
in patients with CKD and maintenance haemodialysis dependent
end-stage renal disease (ESRD).

Method/Summary of work: Blood samples were collected from
60 healthy subjects, 30 patients with CKD and 15 patients with
ESRD on haemodialysis. Samples from ESRD patients were
collected immediately pre- and post-haemodialysis. The concentra-
tion of a panel of circulating microRNAs were measured by gRT-
PCR and absolute quantification was performed using a standard
curve. Results were correlated with clinical parameters currently
used to assess vascular function. Statistical significance was deter-
mined by Mann-Whitney U test or Wilcoxon matched-pairs signed-
rank test. The study was approved by the local research ethics
committee and performed in accordance with the Declaration of
Helsinki.

Results/Discussion: Circulating miR-126 was substantially reduced in
ESRD patients pre-haemodialysis compared with healthy volunteers
(Figure 1); pre-haemodialysis median 0.20fM (IQR 0.02-1.35fM),
healthy 70.41fM (IQR 17.21-770.00fM),
P < 0.0001. In patients with CKD, the concentration of miR-126 was
significantly higher than pre-dialysis, 71.75f(M  (IQR
30.39-162.4fM), P < 0.0001. Haemodialysis increased miR-126 to a
median value of 0.93fM (IQR 0.31-4.68), P = 0.0002. After
haemodialysis, patients still had a lower concentration of circulating
miR-126 than in health and CKD (P < 0.0001). miR-126 also

correlated with current gold standard measurements for vascular

volunteer median

median

function, including pulse wave velocity.

Conclusion(s): miR-126 is substantially lower in ESRD compared to
healthy volunteers and patients with CKD. Circulating miR-126
increases with haemodialysis. These data suggest that miR-126 has a
potential role as a biomarker of vascular health and could track the
progression from CKD to ESRD once a defined range for miR-126 has
been further established.
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| Effects of a PAM antibody to the
insulin receptor on metabolic homeostasis
are dependent on insulin sensitivity

Barbara Musial; Asha Seth; Alessandra Rossi; James Dodgson;

Anna Sigurdardottir; Bojana Popovic

AstraZeneca

Introduction/Background & Aims: Chronic hyperinsulinaemia is a key
contributing driver in the initiation of type 2 diabetes (T2D). Therapies

TABLE 1

Type of assay Method Readout

Cells were exposed to labelled
human 10nM insulin in the
presence of 50nM
IRM0010/1gG

Receptor binding
Ligand Tracer

Insulin retention Cells incubated in presence of
titrated IRM0010/1gG and
250nM insulin-AF488 for

30 min.

Cells incubated in presence of
1uM IRM0010/1gG and
100nM insulin for 30 min

Cellular signalling
Ser473 Akt

Cells incubated with 141nM
insulin for 20 h prior to
incubation in presence of
1pM IRM0010/1gG and
100nM insulin for 30 min

Real-time affinity using

Insulin-AF488 intensity
within total cell

Phosphorylation of

designed to enhance insulin signalling may therefore represent effec-
tive T2D treatments. Here, we use positive allosteric modulation
(PAM) of the insulin receptor (InsR) to increase the drive through InsR
and assess how enhancement of insulin signalling impacts on disease
progression in murine models of diabetes.

Method/Summary of work: Several in vitro assays were used to verify
mechanism of action of IRM0010 comparing with the isotype control
(IgG), (Table 1). The effect of IRM0010 was also tested in
streptozotocin (STZ)/high-fat diet (HFD) and insulin resistant/obese
db/db models, using IP administration. For the STZ/HFD model,

4-week treatment, mice were randomly allocated for: non-STZ-1gG,

In vitro experiments demonstrating PAM activity of monoclonal antibody IRM0010.

Cell type Results

U20S hIRb cells (n = 3) IRM0010 increased insulin binding
affinity (Kp) by 5-fold, Kp = 5.1
+/— 1.7 versus Kp = 1.1 +/- 1.1

+/-0.2

Insulin-AF488 retained after 1 hour
only in presence of IRM0010
(EC50 = 7.2 +/— 3.0nM), but not
in presence of 1gG
(EC50 > 400nM)

Activation of Akt increased by 25%
(p < 0.0001)

U20S hIRb cells (n = 3)

Human insulin sensitive
hepatocytes (n = 3)

Mouse insulin sensitive Activation of Akt increased by 34%

hepatocytes (n = 3) (p < 0.0001)
Mouse insulin resistant Activation of Akt increased by 24%
hepatocytes (n = 3) (p < 0.0001)
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STZ-1gG and STZ-IRM0010, n = 12, each group. All mice were then
treated twice weekly by 10 mg/kg/day of IRM0010/1gG. A GTT at
1 g/kg and ITT at 0.75 1U/kg were performed at 3rd and 4th week,
respectively. For the db/db model, 5-week treatment was completed
in: db/+-1gG, db/db-1gG and db/db-IRM0010, n = 12, each group. Mice
were treated twice weekly of IRM0010/1gG (dose from 10 mg/kg/day
to 200 mg/kg/day). An ITT, 3 IU/kg was performed in the 5th week of
treatment. At final day, mice were sub-allocated for an insulin/PBS
stimulation 5 IU/kg (n = 5/n = 3) to measure activation of Akt in
selected tissues and plasma HbA1c levels (n = 2-4). Fed and fasted glu-
cose, fasted insulin, and biometry were evaluated weekly in both
models.

Results/Discussion: The IRM0010 monoclonal antibody demon-
strated PAM activity in binding, imaging, and cellular signalling assays
(Table 1). IRM0010 treatment in the STZ/HFD model lowered fasting
blood glucose (p < 0001), lowered fasting plasma insulin (p < 0.001),
normalised the response to a glucose challenge and improved insulin
sensitivity (p < 0.0001). There was a modest effect of IRM0010 on
fed glucose levels which was significant at 2 (p < 0.01) and 4 weeks
(p < 0.05). No effect of IRM0010 was observed on body weight. In
contrast, in the db/db model, fed glucose levels (p < 0.01) and terminal
HbA1c (p < 0.05) were significantly elevated. Weight gain was dra-
matically reduced (p < 0.0001) but worsened insulin sensitivity
(p < 0.01) by IRM0010 treatment. In addition, fasted insulin levels
were increased (p < 0.01) and insulin stimulation showed a reduced
level of pAkt in muscle (p = 0.004), adipose (p < 0.03), and liver
(p < 0.04).

Conclusion(s): IRM0010 is an effective positive modulator of InsR
in vitro and improved glycaemic control in STZ/HFD model. However,
in the obese db/db model, insulin sensitivity was worsened. These
studies suggest that IRM approaches may better serve patients with
inT1D or in insulinopaenic states, where enhanced InsR function may
improve a low insulin signalling drive. This intervention in hyper-
insulinaemic states could exacerbate the disease likely though further

insulin induced insulin resistance.

| Dynamic chemical labelling
accurately quantifies microRNA-122 and
reveals the presence of isomiRs that
compromise PCR analysis in drug-induced
liver injury

James Dear; Barbara Lépez-Longarela®; Emma Morrison®;

John Tranter®; David Duffy4; Juan Diaz-Mochén?

The University of Edinburgh; 2Destina Genomics; 3'University of

Edinburgh; *Quanterix Corporation

Introduction/Background & Aims: MicroRNAs (miRs) are promising
biomarkers reported to be stable in blood. miR-122 is an hepato-
cyte specific miR that is a biomarker for drug-induced liver injury

(DILI). For adoption of miR-122 into clinical practice there are

fundamental analytical challenges to overcome. These include
preventing sample degradation, and the development of assays
suitable for clinical use. Our objective was to develop an
extraction- and amplification-free detection platform for miR-122
that addresses these challenges and has translational utility in con-
text of DILI.

Method/Summary of work: We have developed a PCR-free, sensitive
and specific assay for measuring miR-122. This dynamic chemical
labelling (DCL) assay is based on miR-122 hybridization to an abasic
peptide nucleic acid probe attached to superparamagnetic beads,
followed by the specific incorporation of a labelled nucleobase. Labels
are detected using single molecule arrays. Analytical performance was
quantified using synthetic miR-122, human samples from patients
with paracetamol overdose (N = 192), a pre-clinical rat model (N = 12)
and dogs with biopsy-proven liver disease (N = 12). DCL assay, PCR
and small RNA sequencing were used to investigate serum miR-122
degradation.

Results/Discussion: The single molecule DCL assay specifically mea-
sured miR-122 directly from 10 pL of serum without any extraction
steps, with a fit-for-purpose limit of detection of 1.32 pM. In
192 human serum samples, DCL accurately identified patients at risk
of DILI (area under ROC curve 0.98 (95%Cl 0.96-1), P < 0.0001). The
miR-122 assay also quantified liver injury in rats and dogs. When DCL
beads were added to serum, the miR-122 signal was stabilised (no loss
of signal after 14 days at room temperature). By contrast, there was
substantial degradation of miR-122 in the absence of beads (~60%
lost in 1 day). RNA sequencing demonstrated the presence of multiple
miR-122 isomiRs with DILI that were at low concentration or not pre-
sent in healthy patient serum. Sample degradation over time produced
more isomiRs, particularly rapidly with DILI. PCR was inaccurate when
analysing miR-122 isomiRs, whereas the DCL assay demonstrated
accurate quantification.

Conclusion(s): The DCL assay can accurately measure miR-122
directly from serum and plasma to diagnose liver injury in humans and
other species, and can overcome important microRNA biomarker ana-

lytical and biological challenges.

Posters, Tuesday 17th December, 13:15

Poster Session: Education and Skills

| Is low concentration of tranexamic
acid related to intraoperative blood loss in
scoliosis surgery?

Paula Alexandra Sa®; Maria Conceicao Manso?; Luisa Barreiros®;
Marcela A. Segundo?; Sibylle Kietaibl*

LCHUP; ?Faculty of Health Sciences, University Fernando Pessoa; *LAQV,
REQUIMTE, Department of Chemical Sciences, Faculty of Pharmacy,

University of Porto; 4Department of Anaesthesia and Intensive Care,
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Introduction/Background & Aims: Tranexamic acid (TXA) is rec-
ommended in major orthopedic surgery as an antifibrinolytic drug to
prevent and to treat hyperfibrinolysis (1). However, dosing regimen
vary widely and the optimal dose has not yet been established. Also
the relationship between the dose and plasma concentration is
unclear. We aimed to measure plasma levels of TXA in patients receiv-
ing TXA during scoliosis surgery and their clinical response.
Method/Summary of work: This study was performed as a prospec-
tive observational study after Ethics Committee Approval and
informed consent. Forty-two patients undergoing scoliosis surgery
received TXA loading dose of 10 mg/kg over 15 minutes, followed by
continuous intravenous infusion at 1 mg/kg/h from the beginning of
the surgery until skin closure. Blood samples were drawn 30 minutes
after the bolus, before transfusion of red blood cells, at the end of sur-
gery. We measured plasma concentrations of TXA using liquid chro-
matography coupled to triple quadruple-tandem mass spectrometry
(2). We assessed the in vitro-threshold needed for inhibiting standard-
ized fibrinolysis at 10-15 pg/ml TXA (3). Intraoperative estimated
blood loss (IOEBL) was determined by measuring the suction drainage
minus any irrigation fluid and weighing the sponges. IOEBL was
reported per estimated blood volume. Quantitative variables were
described using the median values and corresponding 25th and 75th
percentiles and the range. Correlation between TXA plasma levels and
IOEBL were calculated using Spearman coefficient correlation with
IBM® SPSS® Statistics vs.25 (a = 0.05).

Results/Discussion: TXA plasma concentrations were above 10 pg/ml
in 35 patients and below in 7 patients at the end of surgery. Median
(IQR;[range])  plasma (10.5-14.5;
[5.7-19.1]) pg/ml. IOEBL was 44.7 (40.3-67.5; [21.2-73.99]) % at the
end of surgery. There was a significant moderate inverse correlation
between IOEBL and TXA plasma concentration (r = -0.554;
P < 0.001).

Conclusion(s): This study is the first to report TXA plasma levels in

concentration was 127

scoliosis surgery. Despite a standardized infusion protocol TXA
plasma concentrations above 10 pg/ml were observed in only 83% of

patients. Low concentrations were associated with increased IOEBL.
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| Does obligatory clinical trial
registration impact quality of trial protocols?
A comparison of global and local regulatory
trials

Ashish Kakkar'; Biswa Mohan Padhy?; Sudhir Chandra Sarangi?;
Yogendra Kumar Gupta?

1postgraduate Institute of Medical Education and Research; ?All India
Institute of Medical Sciences Bhubaneswar

Introduction/Background & Aims: Drug research and development is
becoming increasingly complex, risky, lengthy and expensive proposi-
tion. This has led to globalization of clinical trials to meet the two
objectives of saving costs and time. Several studies in the past have
found significant positive impact of clinical trial registration on the
reporting quality of randomized trials. However, the impact of trial
registration on the quality of clinical trial protocols remains unknown.
Therefore, the present study was planned to assess the influence of
obligatory trial registration introduced in India on the methodological
quality of regulatory protocols and to compare the impact between
global and local clinical studies.

Method/Summary of work: We conducted a retrospective cohort
study of trial applications submitted to the drug regulator authority
for initial review in the periods immediately preceding and
succeeding the introduction of obligatory trial registration in the
country, i.e., 15th June 2009 (1). The two time periods chosen were
from January 2007 to May 2009 (P1) and from July 2009 to
December 2011(P2). A total of 150 trial protocols - seventy-five
from each time period were randomly selected and subject to analy-
sis. A set of twelve key methodological quality characteristics were
chosen to evaluate the selected study protocols. These were drawn
from validated and widely accepted tools, checklists, and guidelines
and included clearly defined eligibility criteria and study outcomes,
randomization, blinding, allocation concealment, presence of control
group, description of statistical analysis plan, sample size calculations,
assessment of compliance, and handling of withdrawals among others
(2-4).

Results/Discussion: Majority of the submitted protocols were for the
development of new chemical entities (81.3% in P1 vs 74.7 in P2).
Nearly 59% of the study protocols in P1 were for global clinical trials
as compared to 67% in P2. There were no significant differences in
the baseline characteristics of trial applications in the two study
periods except for the phases of clinical trials. Comparing the two
study periods, proportion of blinded studies increased from 44% to
61% (p = 0.03), description of allocation concealment more than dou-
bled in P2 vs. P1 (p = 0.001), description of clearly defined study out-
comes improved from 41% to 80% (p < 0.001), and justification of
sample size increased from 38% to nearly 70% (p < 0.001). Significant
improvements were also recorded for handling of subject withdrawals
and description of statistical analysis plans. While the mean cumula-

tive scores for the global clinical trials improved significantly from
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7.5+ 0.37 in P1 to 10.2 + 0.28 (p < 0.0001), no significant improve-
ments were noted for local clinical trials.

Conclusion(s): We found significant improvements in the methodolog-
ical quality of trial protocols especially for features related to minimi-
zation of bias and statistical procedures, which could be attributed to
obligatory trial registration. Overall, the noted improvements were
limited to global clinical trials with further room for improvement in

other remaining key quality characteristics.
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| Inherited Blindness Summer School,
University College Dublin 2019

Ailis Moran; Rebecca Ward; Breandan Kennedy

University College Dublin

Introduction/Background & Aims: The goals of the Summer School
were to promote Pharmacology, raise awareness of inherited vision
loss and endorsing scientific careers for second level students. The
course provided a platform for students to engage with University life.
Students were exposed to hands-on laboratory experience which
effectively introduced scientific enquiry and critical thinking. A
practical-based method of teaching science subjects was a unique
experience, one not readily available at second level in Ireland [1].
Method/Summary of work: The event took place over four days
with involvement from clinicians, researchers, patients and
supporting charities. Secondary schools throughout Ireland were
contacted via email, inviting senior cycle students to register. A
total of 22 students from 5 different counties across Ireland com-
pleted the course. There was gender balance with 40.9% males
and 59.1% females.

The course introduced students to Pharmacological research in a
University setting. Students engaged in afternoon laboratory sessions
conducting experiments based on topics discussed in the morning lec-
tures. A logical workflow was integrated into each of the laboratory
sessions and stimulated students to apply their knowledge in a practi-
cal situation. Practicals involved identifying visually impaired zebrafish
using visual behavioural assays and PCR genotyping. Drug action was
also undertaken using a drug to restore vision in the blind zebrafish

model.
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The summer school involved a group media project, requiring stu-
dents to effectively communicate scientific knowledge learned
throughout the week to a lay audience, highlighting the importance of
scientific dissemination. Presentations included theatrical perfor-
mances, interactive quizzes and rap medleys.

The impact of the summer school was measured through an
anonymous questionnaire given to the students which gathered infor-
mation on their experience. The results highlighted the popularity of
the practical sessions. To conduct this survey and disseminate results,
approval was granted from the Human Research Ethics Committee
in UCD.

Results/Discussion: The feedback was highly positive. In particular,
the laboratory sessions were thoroughly successful, emphasising
the need for a combination of practical and theory-based learning.
The blend of teaching methods in a problem-based learning
approach, instilled critical thinking and team work amongst the stu-
dents [2].

Conclusion(s): The course allowed students to experience research
first hand in an academic setting. The feedback indicates the work-
shop is an excellent educational tool for introducing pharmacology

and disease.
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| Innovations in attracting ages 9-18 to
careers like pharmacology

Yewande Okunoren-Oyekenu

California Intercontinental University

Introduction/Background & Aims: Problems exist with choosing
careers like pharmacology due to lack of information on career
choices. Majority of students think that science disciplines are quite
difficult or have no idea what to study [1]. This project is aimed at
improving students' interest in science subjects, especially
pharmacology.

Method/Summary of work: Six scientists took part in a competition
called; I'm a scientist get me out of here, that mimics reality TV shows
like “I am a celebrity get me out of here.” It was organized for school
students to ask real-life scientists questions as well as have the oppor-
tunity to chat online with them in the presence of their teachers or
parents depending on if they were at school or home respectively.
They were then asked to vote for their favorite scientist based on per-
formance in answering questions and their interest in the scientist's
discipline. 461 students from 10 schools in the UK with age group
9-18 took part in the 2-week program. Scientist 1 happened to be a
pharmacologist with specialization in neuroscience. Scientist 1 came

second based on the students' votes and interest in the field while


http://ctri.nic.in/Clinicaltrials/login.php
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FIGURE 1. Words that came up during the career talk. Size of the word shows its popularity

p265 | Characteristics of biomedical student
researchers and factors influencing their
research output

scientist 6 came first and won the prize of £500. Scientists also voted

for their best students for them to have a chance at the prize of £250.

1. Researching the use of nitric oxide as an anaesthetic and the effect

the gas has on brain cells Igor Radanovic®; Kristian Dominik Rudez?; Deni Rkman?;

2. Studying earthquakes and how they behave, the dangers they pose Robert Likic3; Jeroen van Smeden’

and the opportunities offered

pportunities o 1Centre for Human Drug Research, Leiden; 2School of Medicine,

3. Technician in the Biomedical Science department at the University
of Sheffield

4. PhD student using mathematics to model Wi-Fi signals

University of Zagreb; *University Hospital Centre Zagreb, Department of
Internal Medicine, Division of Clinical Pharmacology and Therapeutics;

. . . School of Medicine, University of Zagreb
5. Manager at a chemical plant responsible for the quality and pro-

ductivity the plant delivers
6. Studying the impact of non-native plants on small rivers and Introduction/Background & Aims: Scientific publications and research
streams are the cornerstone of today's evidence-based medicine, so it is
important for biomedical students to get sufficient experience at an
Results/Discussion: As seen in Figure 1, the students were more early stage during their studies. Although there is a continuing effort
interested in questions relating to brain, earthquake, fish, research, to introduce students to research opportunities, generally a minority
etc. It is possible that they had no idea about neuropharmacology and of them still manage to publish successfully. To better understand this
neonatal study before the competition hence the reason they asked issue, both positive and negative influencing factors should be identi-

various questions in these areas. This was the same for earthquake fied. The aim of this study was to assess the characteristics of stu-

and aquatic study.

Conclusion(s): The competition had a great impact on students'
knowledge about pharmacology and the project will continue to seek
the help of pharmacologist, psychologist, and other scientists in rare

disciplines.
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dents who participate in research activities and to determine possible
influencing factors for research output.

Method/Summary of work: A survey was conducted using an online-
based questionnaire from April to June 2019 among different groups
of students of the biomedical field. The questionnaire consisted of
multiple-choice, open-choice and Likert score questions and tested
several different categories, such as basic demographic information,
quantity and quality of publications, research motivation, extracurricu-
lar activities and future plans.

Results/Discussion: The total number of responses was 230 (response
rate of 74%). Almost two thirds of the participants (64%) were female
and 35% were male. Out of all students, 106 (46%) indicated they
were involved in research in some way (either participating in projects,
conferences or publications). Only 27 (12%) students reported to have
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a journal publication while providing actual journal details. Addition-
ally, 78% of students had never presented and 74% did never publish
an abstract at a conference. The average grade for all passed courses
of all surveyed students was 4.21 (out of a possible 5.00) and there
was no statistically significant difference between those who have
published a journal article and those who have not (p > 0.5, Student t-
test). Poor guidance was identified as the greatest hurdle students
faced in trying to conduct research (39%), followed by time con-
straints (26%) and lacking teacher support (13%). Most responders
found better employment options and staying updated on develop-
ments in their field of interest as most important motives for doing
research.

Conclusion(s): In general, there are still barriers that need to be over-
come for students to engage more in research opportunities. In order
to increase the number of students who publish, it is necessary to pro-
mote student abstract submission and scientific conference atten-
dance. Specifically, more support from the administration and more
guidance by mentors should be present in order to boost student
research interest as well as output.

| Bug Off Pain©: An educational virtual
reality game in spider venoms and chronic
pain for public engagement

Lucka Bibic?; Justinas Druskis?; Sam Walpole!; Jesus Angulo;

Leanne Stokes!

University of East Anglia; 2AKKA

Introduction/Background & Aims: Although the virtual reality
(VR) games have been capturing the public imagination for
decades, harnessing this technology to benefit education and
engagement in pharmacologically-relevant subjects, hasn't been
extensively pursued. Here, we report a development and
implementation of a multiplatform, immersive, engaging and
educational VR game called Bug Off Pain that may assist general
public and high school students in their understanding of the
biochemistry and pharmacology behind the venoms in relation to
chronic pain [1].

Method/Summary of work: The evaluation of general public opinions
was performed through 14 statements with responses based on a
10-point Likert-type scale. The evaluation of VR-based learning was
conducted by a cohort of 44 high school students (ages 17-18). By
using pre- and post-tests, together with the multiple comparison test
(ANOVA, Wilcoxon test) between the relative differences of the aver-
age number of correct answers (ANCA), the comparison between the
ANCA in the experimental and control group of students was
carried out.

Results/Discussion: We show that the game is fun, dynamic, easy to
play, has an attractive design, easy to understand interface, relevant
content, and that extending Bug Off Pain to other science-relevant sub-

jects might be educationally beneficial as well. Our data also
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demonstrate the effectiveness of the instructional role of the game in
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promoting learning about chronic pain and the biochemistry of
venom via a VR medium. Possible reasons for its valuable educational
benefits include not only correctly using critical thinking skills and
problem-solving abilities, but also framing individual creativity and self-
direction—all of which stand out as the less-tangible, non-academic
benefits.

Conclusion(s): Together, our findings suggest that VR games, such as
Bug Off Pain, allow the traditional public engagement process to
become more appealing and educationally effective to the general
public and students when permeated with virtual reality tools. More-
over, our results have a clear implication on how to design and imple-
ment virtual reality games in science education and offer insights into

the implications for the broader teaching practice.
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| Evaluation of the academic tutoring
system for MPharm with Foundation
students: What can we change to provide
effective academic support?

Silvia Amadesi

School of Pharmacy, Pharmacology Division, University of Reading

Introduction/Background & Aims: Most UK universities operate a
personal/academic tutoring system (ATS) (1) aimed to provide stu-
dents with holistic guidance on an academic and personal level. An
ATS is critical for student engagement particularly during the first year
at university (2). It also promotes connection (3) and a sense of
belonging to the academic community (4) and increases retention (2).
Our student records indicated that only a third of our Yearl MPharm
with Foundation programme (Y1MPharmW/Foundation) students
attended their first autumn term meeting.

This study evaluated students' perceptions of the support
offered, with the aim to understand how to make the ATS more
engaging. The ultimate aim is to ensure effective support during tran-
sition to university, promote students' commitment with their study,
improve academic attainment and retention.

Method/Summary of work: A meeting with YAMPharmW/Foundation
was organised where students were initially reminded of the ATS's
principle including students' and staffs' expectations and responsibili-
ties. An interactive presentation and a real-time voting questionnaire
(mentimeter.com software) was used to (1) understand the reasons
for the poor attendance; (2) gather feedback on the current practice;
and (3) obtain suggestions on possible interventions that would pro-
mote students' participation. Answers to questions were quantified
and expressed as % of the total responses or analysed using thematic

analysis.
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Of the students that completed the survey, 53% (30/57) attended
the meeting and 57% found it useful. A total of 42% students claimed
that did not attend the tutor meeting as they did not perceive it as
valuable or had no matters to discuss; of these, 83% claimed they
would contact their tutor if necessary. 44% of the students confirmed
that they would attend the meeting if scheduled within their T&L
activities, but 30% of students would consider attending only if there
were not clashes with personal commitments. Comments highlighted
the need for setting topic-specific conversations and activities, and
even prizes for attendance.
Students
suggested that students failed to recognise the value of the ATS. The

Results/Discussion: comments and proposed ideas,

academic tutor meeting is often perceived as a resort to turn to only if
concerns raise. Having centrally timetabled and more structured
meetings may promote engagement with the system.

Conclusion(s): A clearer explanation of the ATS's purposes, the official
arrangements of meetings, a defined agenda, specific points for dis-

cussion and activities, will help students to fully appreciate and bene-
fit from the support offered by the ATS.
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| PharmacoloGenius: Development of a
mobile application to engage in
pharmacology

Claudia Pisanu®; Gianpaolo Zammarchi?

lDepartment of Biomedical Sciences, University of Cagliari; 2Department

of Economics and Business Science, University of Cagliari

Introduction/Background & Aims: Mobile applications represent
novel instruments to spread education and to communicate. One of the
most appreciated features of these applications is that they only
require a few minutes per day, as they are able to engage the user in the
long-term. Some of these applications implement games, which often
represent a smart solution to increase the motivation of the users and
let them actively learn and practice. Although mobile games are increas-
ingly being used as learning tools, this approach has not been applied to
engage in pharmacology yet. This project, supported by a grant from
the British Pharmacological Society (BPS), aims to develop

PharmacoloGenius, a mobile application implementing different games
to let students increase their knowledge about pharmacology.
Method/Summary of work: The application will be developed in the
Java language, using the multi-language and multi-platform Android
Studio integrated development environment (IDE). To ensure the
highest compatibility with different Android devices, testing and
debugging will be conducted using both real Android smartphones
and tablets, as well as different emulated Android Virtual Devices.
Further testing will be conducted after publication of the application
on Google Play Store and collection of users' suggestions. Contents
(e.g., questions and explanations) will be developed in accordance
with the BPS core curriculum, using the following sources as refer-
ences: The Concise Guide to Pharmacology 2017/2018, the
IUPHAR/BPS Guide to Pharmacology database, and the Goodman
and Gilman's The Pharmacological Basis of Therapeutics 13th
textbook.

Results/Discussion: Different games are currently being developed,
e.g., quiz based on the topics of the BPS Undergraduate core
knowledge curriculum (in case the user answers in a wrong way,
the right answer and a short explanation will be provided) or mem-
ory games (consisting in combining two images showing related
items, such as the name of a drug and its class). The games will
test knowledge and understanding of theoretical principles of drug
action, methodological principles, drug discovery & development,
the impact of pharmacology on society as well as related disci-
plines. The user will have the chance to gain points for each cor-
rect answer that will be provided.

Conclusion(s): PharmacoloGenius aims to be a useful instrument for
undergraduate as well as graduate students that want to increase

their knowledge in pharmacology in a fun and engaging way.

| The British Pharmacological Society
undergraduate curriculum in a New Zealand
setting

Rachel Cameron; Malcolm Tingle

The University of Auckland

Introduction/Background & Aims: The University of Auckland in
New Zealand has restructured the Bachelor of Science degree to
introduce (from 2021) a requirement for all students to complete a
capstone course in their chosen major. A capstone is a student-led
culminating course, which demonstrates achievement of major-
specific knowledge, skills, and attitudes, and helps students integrate
concepts across the curriculum into a suite of skills and knowledge
they can articulate to an employer and use to solve real world prob-
lems. To ensure a student-led experience, capstone courses are not
permitted to include new disciplinary knowledge or didactic teaching
methods.

This project aims to demonstrate the use of the British Pharmaco-

logical Society's undergraduate curriculum to inform the design of
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learning outcomes, learning activities and assessments, appropriate
for teaching concepts and theories in pharmacology in the context of
New Zealand populations.

Method/Summary of work: Since successful completion of a capstone
requires students to integrate and apply previously learned knowledge
and skills, using Brunner's spiral curriculum as a framework, we have
chosen to redesign the entire suite of undergraduate prerequisite
pharmacology courses to ensure adequate preparation. Three new
courses are planned focused on: (1) molecular pharmacology, (2) phar-
macokinetics and drug safety, and (3) preclinical and clinical trial evi-
dence to support drug discovery and development. Key disciplinary
knowledge, attitudes and skills expected from pharmacology gradu-
ates, were identified using the British Pharmacological Society under-
graduate curriculum and used to guide the course design process.
Results/Discussion: This is a long-term project with step-wise imple-
mentation over three years. As a first step, a pilot pharmacology cap-
stone course has been created for delivery in 2020 to a small number
of students.

Conclusion(s): This project provides an opportunity to enhance inter-
national teaching of pharmacology principles through adaptation of a
British curriculum to the unique social context of New Zealand, with

Treaty of Waitangi responsibilities to Maori as tanagata whenua.
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| Evaluating assessment strategies in
Pharmacology teaching

Derek Costello; Carmel Hensey

University College Dublin

Introduction/Background & Aims: The current study was undertaken
in response to concerns of overassessment within undergraduate
teaching in Pharmacology. We sought to investigate the extent of
assessment carried out during year 3 of study, and to acquire an over-
view of the assessment portfolio employed within the core compo-
nents of the Pharmacology curriculum. Moreover, we endeavoured to
interrogate the effectiveness of extensively-used assessments, with
regard to overall student learning and alignment with the programme
outcomes.

Method/Summary of work: We undertook an analysis of both the
number and type of assessments completed by students in Stage 3 of
our Pharmacology programme. Analysis was restricted to 7 taught
modules with core Pharmacology-based content, which must be com-
pleted to comply with the requirements of the programme. Informa-
tion was requested from individual module co-ordinators through
population of a spreadsheet table. In the initial instance, general infor-
mation relating to module assessment was obtained, including num-

bers and methods of assessment, and respective grade weighting
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request was issued to acquire information relating to overall module
grades and average grades for individual assessment components. To
determine alignment of assessment strategies to programme out-
comes, the “UCD Pharmacology Programme Outcomes” were evalu-
ated against the skills measured via both practical reports and
project-based tasks. Three academic contributors to the Stage 3 Phar-
macology curriculum considered the skills addressed by each assess-
ment strategy, and to what extent these address each programme
outcome.

Results/Discussion: Our analysis identified a varied and comprehen-
sive assessment strategy within core Pharmacology teaching; con-
sisting of practical reports, laboratory tests, multiple choice questions,
essay-style exams and project-based tasks. However, we further rev-
ealed a substantial assessment burden imposed upon students, which
is largely based on the completion of written practical reports.
Although the skills evaluated by these tasks address many of the
Pharmacology programme outcomes, no apparent benefit is obtained
from either their quantity or repetition. Moreover, practical reports
compare equivalently to lesser-used, active-learning methodologies
for addressing programme learning goals.

Conclusion(s): We propose that a revised assessment strategy which
reduces the number of practical reports in favour of formative compo-
nents, and one which encourages student engagement with feedback,
will likely support quality of learning and student satisfaction. We are
currently investigating the introduction of novel strategies to assess
practical work in the context of project-based learning; suitable for

large-scale teaching.

| Pupil-led biomedical lessons for
primary school children—A pilot study

Fiona Murray?; Claire Aitken?; Derek Scott!

LUniversity of Aberdeen; 2Broomhill Primary School, Aberdeen

Introduction/Background & Aims: In 2017, the Scottish Government
published a strategy that recommended increasing science education
at primary school level (1. Our institution had previously developed a
large range of activities to help older pupils learn about pharmacology
and physiology, but we had little experience with younger students.
This pilot study aimed to develop a series of activities for primary
school pupils and teachers, with children encouraged to take the lead
in presenting what they had learned.

Method/Summary of work: Primary 2 children (n = 25) were given
the opportunity to trade in classroom points for a lesson on a variety
of biomedical topics. Pupils could choose to present a topic as a 2-3
slide PowerPoint presentation/poster and help organize 1-2 activities
for the class. Resources and possible activities were provided by the
University of Aberdeen but pupils had to design the activity them-
selves. Topics included the brain and heart. For the brain, pupils pres-

ented posters, made neurons from pipe cleaners, built brain hats



CONFERENCE ABSTRACTS

BRITISH
1220 PHARMACOLOGICAL
+ SOCIETY
>3]

(shows different regions of the brain and associated functions) and
discussed what maintains brain health. For the heart, pupils described
heart functions, used red and blue wool to show the network of arter-
ies and veins in the body, found their pulse, and discussed cardiovas-
cular health and medicines.

Results/Discussion: The success of the first event led to more being
requested by the school. Quotes from teachers included “all of room
9 were very, very engaged during the pupil led lesson about the
brain,” “the student told the class about the brain and organised chil-

n o«

dren into groups to complete activities,” “very successful lesson,”

“another fantastic pupil-led lesson about the heart, enjoyed by the

n o«

whole class,” “after one student led the lesson others wanted to do
similar activities.” Due to the success of this event, we plan to offer
such classes to other primary schools and are putting together science
activity packs that we can send to schools across the north of Scot-
land. These would include instructional videos to help primary
teachers in remote and rural areas undertake such biomedical activi-
ties even when university staff cannot take part.

Conclusion(s): This pilot study demonstrated that involving primary
school students in biomedical learning activities can foster leadership,
improve presentation skills, encourage pupil-led research, and stimu-

late interest in pharmacology and physiology at a very young age.

REFERENCE(S)
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| Development of a public engagement
activity to raise awareness of pharmacology—
A partnership with a botanic garden

Derek Scott; Rebecca Breen

University of Aberdeen

Introduction/Background & Aims: There is increasing demand for
universities to undertake public engagement work so that the popula-
tion learns more about research. One of the problems our pharmacol-
ogists face is that much of their research takes place in secure
buildings and it can be difficult to hold events that are accessible to
large groups/families. The University of Aberdeen Botanic Gardens
were keen to raise their local profile and have the ultimate ambition
of creating a physic garden to educate the public about the medicinal
properties of plants. This project aimed to develop a public engage-
ment activity within the botanic gardens that would attract visitors
and educate them about the pharmacological properties of plants.

Method/Summary of work: Twelve infographic boards were designed
to provide information about specific plants within the gardens that
either had proven clinical/experimental benefits, or disputed efficacy.
These were designed to be understood by visitors with no science
education and included QR code weblinks to research articles if

guests wished to learn more. The infographic boards were designed

so their content could be easily changed and moved around the gar-
dens to take advantage of whatever was in bloom during different
times of year. Maps of the “Pharmacology Trail” with activities and
questions were produced so that visitors and school parties could test
their knowledge of pharmacology. The standard botanic garden visitor
feedback questionnaires were adapted for this activity, and visitors
anonymously deposited their responses in a locked box within the
gardens. The responses were then analysed.

Results/Discussion: During the first two weeks of the Pharmacology
Trail, 68 feedback forms were received. 40% indicated they had come
just to see the trail. Twenty-five of the forms provided suggestions of
plants that could be featured in future trails, with 43 different medici-
nal plants mentioned. 42 responses made comments that indicated
they had not realized that plants could be a source of “proper medi-
cines.” 85% of responses said the trail had increased their knowledge
of pharmacology and 100% wanted more of these trails around the
gardens. Garden staff have reported an increase in the number of
overall visitors, many asking specifically for the trail, and an increase
in social media traffic.

Conclusion(s): This project has shown that pharmacologists can work
in partnership with botanic gardens to enhance public understanding
of pharmacology. It has also enhanced the diversity of the local popu-
lation we can engage with and provided pilot data we can use to
design future pharmacology educational events.

| Student-led gamification of
pharmacology revision is perceived positively
by peers

Derek Scott; Cameron Malcolm; Jack Kirkman; Fiona Murray;
James Hislop

University of Aberdeen

Introduction/Background & Aims: Gamification is a teaching meth-
odology where learners may be motivated to engage more effec-
tively by applying gaming mechanics to traditional educational
activities. As well as helping students learn more effectively, we
hoped such a gamification approach would improve student inter-
actions as some of our classes have highly diverse student groups.
We had identified that some students had issues with some ele-
ments of remembering drug names, mechanisms of action and
uses, particularly if there had been an extended period between
their last lectures on such topics. Upon exploring some of the easi-
est options available to introduce gamification, we decided to use
the Quizlet application, given that it incurred no major financial
outlay, and seemed to be relatively easy to use by staff and stu-
dents alike.

This pilot study aimed to investigate whether use of Quizlet could
improve student engagement with and perception of the Drug Mech-
anisms element of the Pharmacology Objective Structured Practical

Examination (OSPE) in our Honours class.
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Method/Summary of work: Summer research students used the
Quizlet app to develop a large question bank to help their peers
revise. Content was checked by academic staff. Use of Quizlet was
piloted with a small class (n = 22, 20 participated). Student perfor-
mance could be private or they could compete on a leaderboard with
classmates if they wished. Student perceptions were gathered after
the assessment's grades and feedback had been reported to them.
Anonymised data were analysed from Likert scores and free text
comments.

Results/Discussion: 50% of the group reported using the app as much
as they could, with only 1 participant saying they had not used it at
all. 90% felt that gamification apps were useful revision aids and 85%
reported that they felt staff should offer similar revision activities in
other classes. All students chose to compete publicly on a leader-
board. Free text comments indicated that users seemed to appreciate
the fact that they could keep preparing for the assessment in their
own time, regardless of location, particularly if they had employment
or caring commitments. The variety of different testing/gaming activi-
ties seemed to appeal to different users, who each had their own pref-
erences regarding which game within Quizlet was most useful for
their own learning methodology.

Conclusion(s): This pilot study has encouraged us to increase use of
gamification applications such as Quizlet and explore further ways in
which gamification could be introduced into our teaching and learning
activities in partnership with students.

| Formative assessment as a tool to
enhance PGT students' engagement with
pharmacokinetics

Louise Miller

University of Glasgow

Introduction/Background & Aims: Developing knowledge and under-
standing of the pharmacokinetic principles (absorption, distribution,
metabolism, and excretion) underlying drug-dose calculations is often
perceived as a challenging and complicated topic.!” For students
enrolling onto postgraduate taught (PGT) programmes, engagement
with new academic content and associated assessment may also pre-
sent as a key transitional barrier; particularly in subjects that do not
directly align with previous qualifications.

Pedagogical practices designed to develop student assessment lit-
eracy have shown to enhance student learning outcomes and are con-
sidered best practice.[z‘sl Despite this, assessment and feedback is
regularly the lowest scoring core area of Postgraduate Teaching Expe-
rience Survey (PTES).[67!

MED5129 Drug Disposition is a semester a one course delivered
to PGT pharmacology students. Course content includes pharmacoki-
netic principles underlying Clinical Pharmacology and Therapeutic
Drug Monitoring dose calculation. In 2018-2019, a series of formative

pharmacokinetic assessment and coursework submissions were

BRITISH
PHARMACOLOGICAL 1221
] SOCIETY
oA

introduced to support student learning. This project aimed to investi-
gate PGT student's perceptions of formative assessment and subse-
quent feedback received as a tool for enhancing preparation for
summative assessment.

Method/Summary of work: Following delivery of MED5129 course
content, all students (58) were invited to participate in an anonymous
online questionnaire containing both 5-point Likert scale and open-
answer questions. Nine participants provided consent and submitted
guestionnaire responses. Qualitative data was analysed thematically.
Ethical approval for the project was granted by the University of Glas-
gow College of Medical, Veterinary and Life Sciences Ethics
Committee.

Project findings indicate that course formative assessment was
perceived as a positive tool for enhancing student transition to PGT
study. Furthermore, formative assessment opportunities enhanced
students' understanding of pharmacokinetic principles and calcula-
tions; 88.9% of responses strongly agreed/agreed that Pharmacoki-
netic formative assessment aided their understanding of the
associated topic: “I gained deep understanding as well as confidence.”

In addition, 67.7% respondents were initially unfamiliar with
University/Programme-level assessment criteria and this was
improved following engagement with formative feedback. However,
there was no clear indication of preference for PK feedback delivery,
with all provided perceived as beneficial.

Results/Discussion: Project outcomes influenced the re-design of
course delivery. For 2019-2020, additional learning activities are
planned to enhance PGT students' engagement with pharmacokinetic
content and TDM calculations as well as formative feedback provided.
This project provides preliminary data for further pedagogical investi-
gation for enhancing PGT pharmacology students' academic engage-
ment and assessment literacy.

Conclusion(s): Project outcomes contribute to both the scholarship of
teaching and learning and to enhancement of pharmacology educa-
tion. Whilst findings presented are transferable to a range of learning
contexts, they are particularly relevant for delivery of Postgraduate
Taught courses as transition into PGT study is enhanced by delivery
of formative assessment feedback to develop students' assessment

literacy and self-efficacy.
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| Spoilt for/by (multiple) choice?
Multiple answer: An alternative format for
multiple choice questions

Richard Prince

University of Manchester

Introduction/Background & Aims: BIOL10822 Drugs: Molecules to
Man is a level one pharmacology unit (enrolment > 500 Biological Sci-
ences students). It has traditionally been assessed using a multiple
choice question (MCQ) exam, with questions requiring students to
select either the one correct or one incorrect option from four
choices. To avoid students benefiting by simply guessing, we adjust
marks using negative marking: for each incorrect response 1/(n — 1)
marks is deducted (where n is the number of options).

Negative marking is poorly received by students who see it as

“stealing marks.” It also forces students to guess in order to take
advantage of partial knowledge, e.g., a student able to eliminate one
option from four as a possible answer must guess between the
remaining options and will, on average, score 11%. However, many
students (females in particular [1]) are reluctant to use this strategy
and instead omit the question.
Method/Summary of work: | converted 11 one incorrect option (OlO)
questions from the 2015 paper to a new format, termed the “Multiple
Answer Question” (MAQ). In MAQs, students have four options, three
of which are correct. For each correct option they select, they gain 1/3
of a mark. If they select the one incorrect response, 1 mark is deducted.
| deployed these questions in the 2019 unit examination alongside
20 standard “one correct” questions from 2015. Question formats
were compared by score and % students omitting question (Table).

NSD: no significant difference 2019 vs 2015 standard MCQ, Stu-
dent's paired t test. TP = 0.001 multiple answer vs one incorrect, Stu-
dent's paired t test; P = 0.036 2019 vs 2015 standard MCQ,
Wilcoxon matched pairs signed rank test, P = 0.001 multiple answer

vs one incorrect, Wilcoxon matched pairs signed rank test.

TABLE 1

2019 Examination

Results/Discussion: The MAQ format yields a higher average mark
with fewer students omitting the question, compared to OlO ques-
tions. These differences may be due to the MAQ format rewarding
partial knowledge more, without forcing students to guess. A student
who can identify one correct option gains 33% of the marks in a MAQ
(without guessing), compared to 11% (with guessing) for a question in
the one incorrect format.

The MAQ approach is conceptually similar to “Elimination Testing”
(ET). However, ET questions are less intuitive to answer because stu-
dents gain marks by eliminating incorrect options. Similar to my
results, ET questions result in higher scores and fewer question omis-
sions [2].

Conclusion(s): The MAQ format offers an alternative to traditional
MCQs that has the potential to improve students' marks by rewarding

partial knowledge and removing the need to guess.
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| The importance of therapeutic
compliance: An innovative teaching proposal

Tatiana Ignatova?; Marta Elias?; Pau Sol3?; Irene Forment?;

Maria Angeles Garcia?; Laura Cuffi?

University of Barcelona CIF Q0818001J; 2University of Barcelona

Introduction/Background & Aims: We present a novel educational
proposal, carried out at the University of Barcelona, based on a
service-learning perspective in medical education (Stewart &
Woubbena, 2014). Service-learning integrates the study of academic
contents with university service to society; learning improves service
to the community and the service gives meaning to learning. This
Service-learning project aims to disseminate the importance of a
responsible use of drugs; best medications do not ensure the
expected result if there is a lack of therapeutic compliance. The Pro-
ject considers the Sustainable Development Goals defined by
UNESCO.

Method/Summary of work: First, Health Sciences students investi-
gate the degree of therapeutic compliance in their social environment,
identify a real need to act upon and devise an action plan with the
available resources. Then, a collaborative work begins with Media

students to elaborate an audio-visual product which includes the

2015 Examination

Standard one correct

McQ
Mean % score per question (+SEM) 77 £ 2 NSD
Median % students omitting question (inter-quartile range) 32(24-7.2)

One incorrect
question

536
12.9 (7.6-20.9)

Multiple answer Standard one correct
question MCQ

635t 73+3
47(2.9-11.4)" 3.9 (2.4-13.6)
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therapeutic objectives and will be distributed in hospital waiting
rooms. Three audio-visual pieces related to antibiotic consumption
and neuropathic ulcers and dermatomycosis drug treatments have
been developed since the academic year 2016-2017. Generic skills
about how to communicate scientific concepts in a language style
appropriate to the subject and audience and to network with experts
from another field of knowledge are achieved. Pharmacological
acquired skills are to detect the factors causing a lack of adherence to
treatment by the patient and to select and rank the most important
information about the targeted pharmacological group (indications,
therapeutic use and circumstances that prevent poor therapeutic
compliance).

Results/Discussion: The educational and social success of this project
encourages it to continue. However, working with students and
teachers from two different faculties is not easy. The university sys-
tem does not contemplate either the evaluation of these integrated
interdisciplinary projects in the academic curriculum. A lot of time is
required, and greater economic resources would be needed.
Conclusion(s): Teaching of pharmacology is enriched by the
contextualization of health problems from a community perspective,
strategies to promote responsible use of drugs, the ability to formu-
late, design and manage projects and to communicate pharmacological
contents, autonomous learning and insight of health information sys-
tems. Service-learning involves an educational tool enabling an inter-
disciplinary project, which involves a joint work between teachers and
students of different areas of knowledge, with a social impact.

REFERENCE(S)
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| Using principles of Universal Design
for Learning (UDL) to improve student
engagement in a veterinary clinical
pharmacology module

Deirdre Campion

University College Dublin

Introduction/Background & Aims: For the past two decades, research
into educational inclusion has looked beyond students with disabilities

and has sought to create an educational environment where all

TABLE 1
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learners are provided with an equal opportunity to learn. Universal
Design, a concept which originated in architecture, challenges the
educator to consider that the “one size fits all” curriculum itself is “dis-
abled.” The principles of Universal Design for Learning (UDL) are
grounded in scientific understanding of brain development, of learn-
ing, and of the different media forms now available to the educator
[1]. The goal of this study was to use UDL to improve student engage-
ment with a veterinary clinical pharmacology module.
Method/Summary of work: The module of concern occurs mid-way
through the veterinary medicine degree and is normally attended by
110-130 students. The student cohort includes a mix of Irish and EU-
entry students who are mid-way through their first university degree,
alongside EU and international students who had graduated with a
scientific degree before entering the veterinary course. As a result,
there is a diversity of experience, gender and culture in the classroom.
Commonly, 10% of the cohort are registered to receive extra aca-
demic accommodations.

Using the principles of UDL, a number of interventions to
improve engagement were instigated for the academic year
2018-2019: (i) 25% reduction in lecture content with increased
assessment of independent directed learning; (ii) improved opportuni-
ties for self-assessment using clinically relevant MCQs (iii) clinically-
orientated assignments of staggered complexity, with the second and
third assignments exploiting skills that had been developed in the pre-
vious assignments; (iv) development of an “aide-memoire” for use in
class and in the final examination to eliminate the need for
memorisation of drug names and groups.

Student satisfaction with the module was evaluated using an
institutional anonymous, standardised electronic survey based on a
5-point Likert scale where 1 = strongly disagree, and 5 = strongly
agree.

Results/Discussion: Following these interventions, student satisfac-
tion with the module was greatly increased. In addition, individualised
feedback led to a stepwise improvement of student grades with each
assignment.

Conclusion(s): Student satisfaction with this veterinary clinical phar-
macology module was improved following the adoption of UDL princi-
ples. Also, by rewarding student effort through feedback, student
outcomes were improved. UDL principles are applicable across all dis-
ciplines but are especially relevant to content-heavy courses such as

clinical pharmacology.
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| Attitudes of medical students towards
pharmaceutical industry

Kristian Dominik Rudez!; Igor Radanovic!; Deni Rkman?;
Jeroen van Smeden?; Robert Likic®

1School of Medicine, University of Zagreb; 2Centre for Human Drug
Research, Leiden; 2University Hospital Centre Zagreb, Department of
Internal Medicine, Division of Clinical Pharmacology and Therapeutics;

School of Medicine, University of Zagreb

Introduction/Background & Aims: Interaction between physicians
and the pharmaceutical industry has been present for decades and
can lead to biased prescribing habits and lowered patient trust. It has
also been shown that the first interactions with industry representa-
tives start at medical school, with considerable inter institutional vari-
ation in the amount of education on this topic. The aim of this study
was to explore the final year medical students' knowledge and atti-
tudes towards interactions with the pharmaceutical industry, before
they start working independently.

Method/Summary of work: An online-based survey was conducted in
June 2019 among all final year medical students at the University of
Zagreb School of Medicine. The survey consisted of Likert scale-based
questions aimed at assessing attitudes and motivations of students
towards the pharmaceutical industry.

Results/Discussion: The overall response rate was 73.1% (226 out of
309 final year medical students). More than a third of the students
(37.2%) talked to a pharmaceutical representative in the past
6 months, while 53.1% observed an attending physician or resident
interacting with a pharmaceutical representative. Also, 39.4% of the
students confirmed they had received a pharmaceutical industry
related gifts. While 35.4% of students believed that their colleagues
who received food/gifts from pharmaceutical representatives had an
increased chance of eventually prescribing in favor of the company's
product, significantly fewer (19.5%) thought the same about them-
selves. About half of the surveyed students (56.2%) considered drug
company materials as a useful way to learn about new drugs, although
the majority (58.8%) believed that drug company-sponsored meetings
were often biased in favor of the company's product. Most of the stu-
dents (78.2%) are not aware of their medical school having a policy
regulating trainee-industry interactions. Only 10.2% stated they were
educated about professional relationships with the industry. Opinions
are divided on whether medical schools should permit pharmaceutical
industry access to their students: 48.7 % of the students think they
should have access, while the rest of the students oppose this idea.
Conclusion(s): The questionnaire indicated large differences in atti-
tudes among medical students. They have not been systematically
educated about interactions with the industry, despite the fact that
the pharmaceutical industry may soon be involved in their careers
and influence their daily prescribing. To be fully prepared for their
starting career, education on proper communication with pharma-
ceutical representatives should be introduced in all medical schools'

curricula.

Poster Session: Toxicology

| Population pharmacokinetics of
gentamicin in puppies diagnosed with
parvovirus enteritis

Fidelis Gberindyer'; Matthew Abatan?; Felix Shima®; Paolo Denti*

LFederal Uinversity of Agriculture; 2University of Ibadan; *Gan-Rovet

Animal Hospital, Warri; *University of Cape Town

Introduction/Background & Aims: Gentamicin is a concentration-
dependent antibiotic indicated with other drugs in managing canine
parvovirus enteritis (CPE) [1, 2]. This study evaluated effect of co-
medications and some covariates of puppies with CPE on pharmacoki-
netics of gentamicin.

Method/Summary of work: Fifty puppies of different breeds with
CPE were administered a single intramuscular dose of gentamicin at
6.0 mg/kg. Sparse blood samples were obtained over 24 hours and
gentamicin concentrations quantified using ELISA. Population
pharmacokinetics was evaluated employing non-linear mixed-effect
modeling in MONOLIX® 4.3.3 to elucidate significant effect (objection
function value > 3.84) of covariates on pharmacokinetics of
gentamicin. Simulation of serum concentration-time profiles was per-
formed with MLXPlore 1.1.1 using the developed model.
Results/Discussion: A two-compartment model with first-order
absorption and elimination described pharmacokinetics of gentamicin
(Figure 1). Age, clinical serum biochemistry, and co-medications
covariates had no significant impact on the pharmacokinetics of gen-
tamicin. However, allometric scaling with BWT and estimated expo-
nents accounted well for effect of body size on clearance and volume
of distribution (V). Also, large between-subject variability of 86% was
observed in V. Simulations with dose levels 4-10 mg/kg showed
0.46-1.47 pg/ml  with
corresponding steady state concentrations of 5.26-13.17 pg/ml at

trough serum concentrations within
2.6 hours post second dose.

Conclusion(s): Body weight was the only covariate affecting phar-
macokinetics of gentamicin in our cohort of puppies. Our model
indicates safe and effective serum concentrations at dose levels

6-9 mg/kg.
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| Enhancement of the teaching of
undergraduate pharmacology courses via
development of computer based simulation
programs

Abdalla Wedn; Sahar EI-Gowilly
Faculty of pharmacy, Alexandria University, Egypt

Background and Aims: Existing pharmacology simulation programs
can be purchased and used for educational purposes. However, e-
learning software can be used by institutions to design programs tai-
lored to educational needs of their students. In this study, we
designed simulation programs to address specific students' misunder-
standings identified during practical pharmacology sessions of previ-
ous years. We examined the impact of developing these programs on
pharmacology knowledge of pharmacy students.

Summary of work and outcomes: Computer programs were devel-
oped and introduced for the cohort of undergraduate pharmacy stu-
dents (approximately 900 students during academic year 2018/2019).
Articulate Storyline 3 and iSpring Suite 8.7 were used to design practi-
cal experiments in the form of computerized simulation programs.

These programs were supplemented with pre-made videos showing
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FIGURE 1. Student satisfaction with computer based learning activities

BRITISH
PHARMACOLOGICAL 1225
SOCIETY

steps of in vivo or in vitro experiments. Additionally, Microsoft Excel
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2R

sheets were utilized to construct dose response curves where applica-
ble. The students' satisfaction with various simulation activities was
assessed by means of anonymous surveys and their knowledge was
evaluated by electronic quizzes. Students' results were compared with
those of previous cohort (academic year 2017/2018) in which tradi-
tional methods were employed in practical sessions.

The majority of students were satisfied with transformation of
wet lab sessions into computer based activities (89, 83, and 70%
for virtual experiments, Excel sheets and videos, respectively). The
percentage of students expressing their dissatisfaction ranged from
10% to 30% with the lack of familiarity with these new programs
being the most reported reason. The students' performance and
results in two main subtopics (GIT and vascular pharmacology)
were significantly higher when compared with results from previ-
ous year.

Discussion: Implementation of simulation programs (i) enhanced stu-
dents' understanding of basic pharmacology concepts as evidenced by
elevation of students' grades and satisfaction and (ii) resulted in a sig-
nificant cost saving for the department (>100 LE per student) as a
consequence of reduced wet lab burden. To optimize students' com-
prehension and experience, a combination of wet lab demonstrations
and simulation activities will be used in the upcoming years in our
department.

Conclusion: We recommend exploitation of simple electronic soft-
ware to design comprehensive pharmacology-related simulation pro-
grams. These programs help to save time and cost associated with
practical experiments as well as to enhance students' performance

and understanding of the subject.
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FIGURE 2. Comparison of student grades between two classes: 2017/2018 (in which traditional teaching methods were employed) and
2018/2019 (in which simulation activities were implemented). Values are means + SEM of 907 student grades, *mp < 0.0001 vs. class of
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| Revolutionising what pharmacology
graduates need to know: Core concepts in
pharmacology education

Paul White®; Thomas Angeloz; Jacqueline McLaughIinz;
Michael Munday?®

IMonash University; 2University of North Carolina; 3University College

London

Introduction/Background & Aims: Over the past decade, the Faculty
of Pharmacy and Pharmaceutical Sciences at Monash University,
Australia, has transformed the education of pharmacists and pharma-
ceutical scientists by implementing program-wide, flipped classroom
active learning [1], using concept mapping and scenario-based learn-
ing to develop critical thinking and communication skills in pharmacol-
ogy [2], and validating or modifying these approaches. One significant
gap remains: an evidence-based approach to deciding what knowl-
edge we teach and assess. The development of concept inventories
and threshold concepts in other disciplines [3] provides a clue to clos-
ing this gap.

Method/Summary of work: A staged approach has been designed at
Monash, University College London, and the University of North Caro-
lina to develop core and threshold concepts in pharmacology and
related disciplines. First, experts have begun to identify a “draft set” of
core pharmacology concepts (CPCs). So far, key exemplar concepts
(identified by 15 experts at a conference in Italy) include drug-receptor
interactions, antimicrobial resistance, and drug absorption. Going for-
ward, we will “unpack” the CPCs to determine which underlying core
science concepts (CSCs) from biochemistry, organic chemistry, physiol-

ogy, etc. are prerequisite and necessary to CPC mastery. Third, we will

develop valid and reliable concept inventories (MCQ tests) for assess-
ment of learners' understanding of CSCs and CPCs.
Results/Discussion: The core concepts and MCQ banks will for the
first time allow educators across the globe to develop new curricula
using an evidence-based knowledge framework that provides clear
direction for learning outcomes, teaching activities and high-quality
assessments, and to test attainment using a bank of validated test
items that permits apples-apples comparisons of teaching innovations.
Conclusion(s): This project will offer pharmacology education a new
evidence-based, concept-focused paradigm as an alternative to the
traditional fact-focused approach.
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| The benefits of testing for enhancing
student learning

N. Freestone; Ribin Kohnahpoushi

Kingston University
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Introduction/Background & Aims: It has been reported that using
tests for student assessment not only evaluates students' current
state of knowledge but also actively improves learning (Pyc and
Rawson, 2010). Mangen et al (2013) have additionally suggested that
student learning from any media source is dependent on the nature of
the physical interaction between student and media source. We have
previously reported a study that looked at higher education
(HE) students at levels 4 and 6 (Years 1 and 3) to determine if there
were differences manifested in their ability to accurately recall infor-
mation from paper and digitally presented content as they progressed
through their degree programmes. In this study, first year students
performed better using paper-based sources of information, whilst for
third year students, there were no differences manifested. The effect
of media sources on longer-term student learning has not been evalu-
ated however.

Method/Summary of work: Students undertook a comprehension
test immediately after studying a text either using a mobile phone,
iPad (or similar), or a laptop. This was followed at a later time point by
(a) a test on thematically related material and (b) a test on thematically
unrelated material.

Results/Discussion: Screen size was found to be an important factor
for student learning, with mobile phones being the least beneficial
(21.1%; n = 47 versus 33.3%; n = 23; p = 0.027 for mobile phones and
laptops, respectively). This relationship also held true for a later test
involving thematically related material. However, in this situation,
those students who did not undertake the first test performed on
average significantly less well than their pre-tested peers (91.6%;
n = 33 versus 70.5 %; n = 25; p = 0.038 for tested versus non-tested
students respectively). Even more noteworthy was the fact that marks
on a test on thematically unrelated material yielded the same relation-
ship although this did not reach statistical significance (65%; n = 33
versus 54.3%, n = 25 for tested versus non-tested students respec-
tively). This data extends previous research, for example, McDaniel
et al (2012) showed that exam marks were higher for psychology stu-
dents exposed to practice questions compared to unpracticed ques-
tions for both repeated and non-related questions.

Conclusion(s): The results presented here, in a pharmacological con-
text, indicate a robust way of improving educational outcomes more
widely. Dunlosky et al (2013) evaluated different learning techniques
in a variety of different learning contexts and found methods similar
to that outlined above to be among the most effective in improving

student learning.
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| Final year undergraduate research
project or a “Capstone Experience”? Time for
a re-think?

Dave Lewis

University of Leeds

Introduction/Background & Aims: The QAA Biosciences Sciences
Benchmark statements require the students to “have personal experi-
ence of hypothesis driven research such as a project/research based
assignment” [1]. Typically, across the Sector, these have been labora-
tory or fieldwork projects or (critical) reviews of the literature. How-
ever, only a third of Bioscience graduates go onto careers in scientific
or medical research and therefore there is a need for educators to
rethink their expectations for “research projects,” to provide alterna-
tive, enquiry-based learning opportunities for students that enable
them to develop, utilise, and showcase the key employability skills
required for careers outside of research. The aim of this work create
and implement a suite of alternatives to traditional research projects
into Biomedical Science degree programmes at the University of
Leeds and evaluate the outcomes.

Method/Summary of work: Informed by our previous surveys of stu-
dent and staff expectations for final-year research projects [2], a suite
of nine non-traditional enquiry-based capstone experiences were
introduced into undergraduate pharmacology, physiology, medical sci-
ences and neuroscience degree programmes as additional alternatives
to the existing five formats of traditional research projects. Feedback
was sought from both students and graduates, and academic out-
comes also determined.

Results/Discussion: Capstone alternatives to traditional research pro-
jects are extremely popular with students, with demand far exceeding
supply (18 vs 8%). There was no difference in student attainment; the
mean module mark for both groups was 70%. Reflecting on their pro-
ject experiences and opportunities 1 year post graduation, three times
as many graduates wished they had undertaken a non-traditional cap-
stone experience that were able to (31% vs 10%).

Capstone experiences enabled students to develop, apply and,
most importantly, showcase the majority of employability skills
required by graduate employers. There is a need to embed more
opportunities to develop teamwork, leadership and commercial/entre-
preneurial skills.

By providing students with the opportunity to undertake alterna-
tives to traditional research projects, it enables them to decide what
they want to achieve, personally and professionally, through their
research project or capstone experience, and choose accordingly.
Conclusion(s): This study demonstrates the need for Bioscience edu-

cators to broaden their thinking and expectations for final-year
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undergraduate research projects; to embrace the concept of enquiry- REFERENCE(S)
based capstone experiences rather than the narrower “research 1. Quality Assurance Agency gaa.ac.uk/en/Publications/Documents/-
project,” in line with the upcoming revised Royal Society of Biology SBS-Biosciences-15.pdf

2. Lewis DI et al. (2017). Proc Brit Phamacol Soc, Pharmacology P17

accreditation criteria. In doing so, capstone experiences have the A
meeting 135P

potential to be both transformational and translational.
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