Impact of 2018 EU risk minimisation measures and revised pregnancy
prevention programme on utilisation and prescribing trends of medicinal
products containing valproate: an interrupted time series study

Submitted to Drug Safety

AUTHORS:

Shahab Abtahi!, Romin Pajouheshnia', Carlos E. Durn?, Judit Riera-Arnau>*, Magdalena Gamba', Ema
Alsina?, Vjola Hoxhaj?, Morten Andersen*, Claudia Bartolini®, Sarah Brogger Kristiansen®*, Jeremy
Brown®, Christine Erikstrup Hallgreen’, Patricia Garcia-Poza®, Helga Gardarsdottir'’, Rosa Gini®, Anna
Girardi®, Emily Holthuis!®, Consuelo Huerta'!, Luisa Ibinez’, Giorgio Limoncella®, Mar Martin-Pérez®,
Olga Paoletti’, Giuseppe Roberto®, Patrick Souverein!, Karin M.A. Swart!?, Kevin Wing®, Miriam
Sturkenboom?, Olaf Klungel'".

AFFILIATIONS:

1 Division of Pharmacoepidemiology and Clinical Pharmacology, Utrecht Institute for Pharmaceutical Sciences,
Utrecht University (UU), Utrecht, the Netherlands.

2 Julius Global Health, University Medical Center Utrecht (UMCU), Utrecht, the Netherlands.

3 Clinical Pharmacology department, Hospital Universitari de la Vall d’Hebron, Universitat Autonoma de
Barcelona (UAB), Barcelona, Spain.

4 Pharmacovigilance Research Center, Department of Drug Design and Pharmacology, Faculty of Health and
Medical Sciences University of Copenhagen, Denmark.

5 Agenzia Regionale di Sanita della Toscana (ARS), Italy.
6 London School of Hygiene & Tropical Medicine (LSHTM), UK.

7 Copenhagen Centre for Regulatory Science, Department of Pharmacy, Faculty of Health and Medical
Sciences, University of Copenhagen, Denmark

8 Agencia Espanola de Medicamentos y Productos Sanitarios (AEMPS), Madrid, Spain.
9 Department of Clinical Pharmacy, UMCU, Utrecht, the Netherlands.
10 PHARMO Institute for Drug Outcomes Research, Utrecht, the Netherlands.

11 Department of Public Health, Maternal and Child Health, Faculty of Medicine, Universidad Complutense de
Madrid, Madrid, Spain.

T Universiteit Utrecht, David de Wiedgebouw, Universiteitsweg 99, 3584 CG Utrecht, the Netherlands, email:
o.h.klungel@uu.nl




Supplementary information S.3.

a) Stratified analyses of prevalent use of valproates and contraceptive
coverage during valproate use across databases

b) ITS analysis plots of incident use of valproate across databases

c) ITS analysis plots of valproate discontinuation across databases

d) ITS analysis plots of contraceptive coverage during valproate use across
databases

e) Trends in alternative medication use per indication across databases

f) ITS analysis plots of switching from valproate to alternative medications
across databases
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a) Stratified analyses of prevalent use of valproates and contraceptive
coverage during valproate use across databases

Figure S.3.a-1 Trend in prevalent (current) use of valproates across the included databases during
the study period, stratified by age group.
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d. BIFAP, ES
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Figure S.3.a-2 Trend in prevalent (current) use of valproates across the included databases during
the study period, stratified by treatment duration.
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Figure S.3.a-3 Trend in contraceptive coverage during valproate use across the included databases

during the study period, stratified by contraceptive type.
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d. BIFAP, ES
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b) ITS analysis plots of incident use of valproate across databases

Figure S.3.b-1 Change in level and trend in incident use of valproates in five participating centres
over the study period, modelled by interrupted time series (ITS) analysis. The time of
implementation of the 2018 risk minimisation measures for valproates is shown with a light grey bar
(starts with a dashed black line), and the counterfactual trend (had the intervention not occurred)
is shown with the dashed red line thereafter. Note that the end of study period differs per data
source. In case of DNR, the trend in incident use over time has been shown without any ITS
modelling, as this was not possible due to limited time points after the 2018 intervention.
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b. ARS Tuscany, IT
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c. PHARMO, NL
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d. BIFAP, ES
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e. CPRD, UK
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Figure S.3.b-2 Forest plots showing the level and trend beta coefficients of the interrupted time
series analyses of incident use of valproate after the implementation of the 2018 risk minimisation
measures across centres, in the: a) main, and b) sensitivity analysis.
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b) Sensitivity analysis (01.2015-02.2020)"
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c) ITS analysis plots of valproate discontinuation across databases

Figure S.3.c-1. Change in level and trend in proportion of valproate discontinuers in five
participating centres over the study period. The time of implementation of the 2018 risk minimisation
measures for valproates is shown with a light grey bar (starts with a dashed black line), and the
counterfactual trend (had the intervention not occurred) is shown with the dashed red line thereafter.
Note that the end of study period differs per data source. In case of DNR, the trend in incident use
over time has been shown without any ITS modelling, as this was not possible due to limited time
points after the 2018 intervention.
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b. ARS Tuscany, IT
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c. PHARMO, NL
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d. BIFAP, ES
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e. CPRD, UK
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Figure S.3.c-2. Forest plots showing the level and trend beta coefficients of the interrupted time
series analyses of discontinuation rates of valproate after the implementation of the 2018 risk
minimisation measures across centres, in the: a) main, and b) sensitivity analysis.
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b) Sensitivity analysis (01.2015-02.2020)"
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d) ITS analysis plots of contraceptive coverage during valproate use
across databases

Figure S.3.d-1. Change in trend in proportion of compliant valproate prescriptions/dispensings with
a contraceptive coverage in participating centres over the study period, modelled by interrupted
time series (ITS) analysis. The time of implementation of the 2018 risk minimisation measures for
valproates is shown with a light grey bar (starts with a dashed black line), and the counterfactual
trend (had the intervention not occurred) is shown with the dashed red line thereafter. Note that
the end of study period differs per data source. There is no output produced for ARS Tuscany, as
there was limited information on contraceptive use from this database. For DNR, the trend over time
has been shown instead, as an ITS modelling was not possible due to limited time points after the
2018 intervention.
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b. PHARMO, NL
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c. BIFAP, ES
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d. CPRD, UK
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Figure S.3.d-2. Forest plots showing the level and trend beta coefficients of the interrupted time
series analyses of contraceptive coverage during valproate use after the implementation of the 2018

risk minimisation measures across centres, in the: a) main, and b) sensitivity analysis.
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Abbreviations, DAP: Data Access Partner, ITS: interrupted time series.

* The end of study period was 09.2019 for PHARMO and 10.2020 for CPRD.
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b) Sensitivity analysis (01.2015-02.2020)"
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e) Trends in alternative medication use per indication across databases

Figure S.3.d-1 Monthly rates of prescribing/dispensing of alternative medications to valproates in
the overall study population per indication across databases. The time of implementation of the 2018
risk minimisation measures for valproates is shown with a black dashed line. Note that the end of
study period differs per data source.

a. DNR, DK
(2]
c
o
@

Epilepsy | &
o
S ¥ |
— I
g 8 !
8 me
Qo |
S o _| |
L - !
(0] |
n o - |
S T T O T IO T O T O T OO T IO T T T T OO IO T O T OO T T T O T T T T T IO
é 2010-01 2011-04 2012-07 2013-10 2015-01 2016-04 2017-07 2018-10
i. Date

Bipolar

dis.

15 20

5
l

Alt. med. use (BD) per 1000 persons
10
l

0

L AR LRNnnannannannnrannnnnmaanInnnnRRRRA
2010-01 2011-04 2012-07 2013-10 2015-01 2016-04 2017-07 2018-10

Date

29



Migraine

Alt. med. use (migraine) per 1000 persons

50

30

10

MMNMW»M

2010-01 2011-04 2012-07 2013-10 2015-01 2016-04 2017-07 2018-10

Date

30




b. ARS Tuscany, IT
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e. CPRD, UK
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f) ITS analysis plots of switching from valproate to alternative
medications across databases

Figure S.3.d-1 Change in trend in rate of switchers from valproates to alternative medications from
the participating centres over the study period, modelled by interrupted time series (ITS) analysis.
The time of implementation of the 2018 risk minimisation measures for valproates is shown with a
light grey bar (starts with a dashed black line), and the counterfactual trend (had the intervention
not occurred) is shown with the dashed red line thereafter. Note that the end of study period differs
per data source. ITS analysis was not possible in PHARMO and CPRD because the counts of switchers
after 2018 were too small (often <5) to fit a stable model. For DNR, there were too few data points
after the 2018 RMMs to conduct an ITS analysis. For these data sources, the trend over time has
been shown instead.
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b. ARS Tuscany, IT
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Level change: -0.623 switchers to alternative medications/100 valproate users, p=0.002*

Trend change: 0.038 switchers to alternative medications/100 valproate users, p<0.001*

“Sensitivity analysis for the period 01.01.2015 until 29.02.2020"
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Level change: -0.267 switchers to alternative medications/100 valproate users, p=0.295

Trend change: 0.018 switchers to alternative medications/100 valproate users, p=0.355
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c. PHARMO, NL
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Level change: 0.018 switchers to alternative medications/100 valproate users, p=0.957

Trend change: -0.021 switchers to alternative medications/100 valproate users, p=0.227
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“Sensitivity analysis for the period 01.01.2015 until 29.02.2020"
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g) Other studied exposure or outcome measures: indications of valproate
use, reasons for discontinuation, pregnancy testing and contraceptive
coverage in 90-days before

Some more exposure and outcome measures were originally intended to be included in this study,
in order to evaluate the implementation of the 2018 RMMs for valproate from various perspectives.
However, it was found out later that these extra measures cannot be ascertained fully from our data
sources, yielding to incomplete or unreliable results in these areas. Therefore, we only briefly
mention them here, as the following:

Indications of valproate use (i.e., epilepsy, bipolar disorder or migraine prophylaxis) were
documented from ICD/Read/ICPC/SNOMED-coded diagnosis (3-months between diagnosis
date and valproate treatment date) in the databases. In the absence of an indication in the
3-month prior window, earlier records were examined to identify the likely indication. If the
likely indication could not be determined, the indication was labelled as ‘unknown’. Subjects
with more than one of the indications of interest were reported separately. We found that
‘unknown’ constituted the majority of indications for prevalent users in ARS Tuscany
(monthly range of 70-94%), BIFAP (67-94%) and PHARMO (81-97%), while in CPRD
epilepsy was the leading indication since 06.2011 onwards (monthly range of 25-56%).

Reasons for discontinuation were categorised as pregnancy wish, pregnancy, adverse
drug reaction (ADR), multiple or unknown during the 3 months preceding discontinuation.
Pregnancy wish was coded if a female was prescribed folic acid during a treatment episode,
which ends with discontinuation, or 90 days after. Pregnancy was assumed as the reason
for discontinuation if a pregnancy start was observed during a treatment episode which ends
with discontinuation. Nausea and tremor were considered as very common ADRs (>1/10)
based on the SmPC for valproate, if there was a recorded event during an exposure period
which ends with discontinuation. All discontinuations not meeting criteria specified above
were classified as ‘unknown’. The numbers of discontinuers of valproates were stratified by
reasons for discontinuation. We found that ‘unknown’ was the leading reason for
discontinuation across databases. We think, misclassification of some outcomes such as
ADRs might have happened, as mild cases of nausea and tremor might not be recorded.
Lack of free-text information available from the different sources was another pitfall, leaving
us reliant on records of products and diagnoses. This has mainly limited our ability to
determine the reasons for valproate discontinuation.

Pregnancy testing was defined as any record of a pregnancy test, prescribed or witnessed.
Pregnancy testing was defined as prior to initiation of treatment if a code for testing was
recorded up to 90 days prior to a valproate record. Testing during valproate use was defined
as a test code recorded within 90 days following a valproate record. The information on
pregnancy testing was not available from most of our included databases (with some limited
information available only in BIFAP). Only very few valproate prescriptions/dispensings were
accompanied by a record of a pregnancy test in the 90 days before or 90 days after, with
monthly counts always <5. Due to this limitation, modelling of any trend change in
proportion of valproate prescriptions/dispensings with an adherent pregnancy test was not
possible. Lack of data on over-the-counter pregnancy testing, which are not captured in any
of the databases, might have resulted in an underestimation of the proportion of compliant
valproate use with a pregnancy testing.

Contraceptive coverage in 90-days before a valproate treatment episode was studied
as another measure of compliance of prescribers with 2018 RMMs for valproates. This was
analysed with the monthly proportion of valproate use with an episode of contraception in
90-days before, per each DAP. There was a monthly range of 11-17% (DNR), 8-22%
(PHARMO), 0.2-6.0% (BIFAP), and 11-23% (CPRD) of valproate prescriptions/dispensings
with a contraceptive prescription in the 90-days prior. We could retrieve limited information
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on contraceptive use during (parts of) the study period from ARS Tuscany. Also as mentioned
before, lack of data on over-the-counter contraceptives, not captured in any of the
databases, might have resulted in an underestimation of the proportion of compliant
valproate use with a contraceptive coverage in 90-days before.

40



