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Objective To compare the rate of arterial thromboembolism
(ATE) of drospirenone-containing COCs to that of levonorgestrel-
containing COCs.

Design Population-based cohort study.

Setting United Kingdom’s Clinical Practice Research Datalink
(CPRD), which contains clinical records for >11 million patients.

Population Women aged 16—45 years prescribed a drospirenone- or
levonorgestrel-containing COC between May 2002 and June 2012.

Methods We conducted nested case-control analyses using risk set
sampling to randomly select up to 10 controls for each ATE case,
matched on age, cohort entry year, CPRD registration year, COC
user type (first-time ever, new, switcher, or prevalent users),
duration of COC use, duration of progestin-only or implantable
contraceptive use, pre-cohort entry duration of drospirenone and
levonorgestrel use, and duration of follow up.

Main outcome measures We used conditional logistic regression
to estimate hazard ratios and 95% confidence intervals (Cls),
adjusted for high-dimensional propensity scores.

Results Our cohort included 339 743 women followed over a
mean 4.4 years, during which 228 ATE cases occurred: 37
myocardial infarctions, 170 strokes, and 21 other ATEs; overall
rate: 1.5 events per 10 000 person-years (PYs). After adjusting
for potential confounders, the hazard ratio for ATE with
current use of drospirenone-containing COCs versus current use
of levonorgestrel-containing COCs was 0.89 (95% CI 0.35,
2.28), corresponding to a rate difference of —0.16 events per

10 000 PYs.

Conclusions The overall rate of ATE in this population is low
regardless of which COC was taken. We found little evidence of a
difference in the rate of ATE with drospirenone- versus
levonorgestrel-containing COCs.

Keywords Arterial thromboembolism, drospirenone, drug safety,
oral contraceptives.

Tweetable Abstract Little evidence was found of a greater
incidence of arterial thrombosis with drospirenone versus
levonorgestrel contraceptives.
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Introduction

Combined oral contraceptives (COCs) that contain the
progestin drospirenone entered the market in 2000. As with
other COCs, the use of these fourth generation COCs is
associated with haemostatic changes' and thus may be

associated with an increased risk of thrombosis. The U.S.
Food and Drug Administration (FDA) conducted a 2012
safety review of drospirenone-containing COCs and con-
cluded that drospirenone-containing COCs were associated
with a relative risk of venous thromboembolism (VTE),
including deep vein thrombosis and pulmonary embolism,
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of between 1.3 and 3.0 relative to other COCs.” Similar
conclusions were reached in a European Medicines Agency
(EMA) review.

Although much attention has focused on the risk of VTE
with drospirenone-containing COCs, their effects on the
risk of arterial thromboembolism (ATE) remain understud-
ied. The use of COCs increases pro-coagulant factors,
decreases anti-coagulant proteins, and increases fibrinolytic
factors, all risk factors for both VTE and ATE,' although
the exact mechanism for COC-associated ATE is still a
matter of debate.* These haemostatic changes can result in
hypercoagulability, an important determinant of atheroscle-
rosis and subsequent myocardial infarction (MI) and
ischaemic stroke.” COC use is also associated with other
risk factors of ATE, including increased triglyceride and
low density lipoprotein cholesterol levels.”® The review
conducted by the FDA suggested that drospirenone-con-
taining COCs may increase the risk of ATE compared with
second generation COCs containing the progestin levonor-
gestrel [hazards ratio (HR) 1.64, 95% confidence interval
(CI) 0.79, 3.40 among new users], but this analysis was
inconclusive due to wide 95% CIs.? In contrast, the Long-
term Active Surveillance Study for Oral Contraceptives
(LASS)” found a strong protective effect (HR 0.4, 95% CI
0.2, 0.9). Given the conflicting nature of these results and
the large number of women using drospirenone-containing
COCs, there remains a need for additional studies to
obtain a complete understanding of the safety profile of
these COCs. We therefore conducted a nested case-control
analysis of a retrospective cohort study to compare the rate
of ATE of drospirenone-containing COCs with that of
levonorgestrel-containing COCs.

Methods

Data source

This study was conducted using data extracted from the
Clinical Practice Research Datalink (CPRD).® The CPRD is
a population-based clinical database that contains detailed
clinical records for more than 11 million patients seen at
674 general practitioner practices in the UK.” The CPRD
contains detailed information regarding demographic char-
acteristics and clinical diagnoses (using the Read coding
system). The CPRD automatically records all prescriptions
issued by the general practitioner, with prescriptions classi-
fied according to the British National Formulary. In the
UK, the general practitioner is the gatekeeper to the health-
care system.” Consequently, specialists and other health
care providers that are consulted are required to report
back to the general practitioner.® In addition, the CPRD
contains clinical information not found in many adminis-
trative databases, such as lifestyle variables [e.g. smoking,
body mass index (BMI)], clinical measures (e.g. blood

pressure), and laboratory test results. The validity of CPRD
data has been studied extensively®'® and several quality
assurance measures have been implemented to ensure that
these data are of high quality.’

Study population

We identified all women aged 16-45 years who received a
prescription for a drospirenone- or levonorgestrel-contain-
ing COC between May 2002 (drospirenone-containing
COCs entered the UK market in April 2002'") and June
2012. The date of this prescription defined the date of
cohort entry. Women with less than 3 years of recorded
CPRD medical history at cohort entry, those with a
recorded history of ATE prior to cohort entry, and those
who received prescriptions for more than one COC on the
day of cohort entry were excluded. Women were followed
until a diagnosis of ATE (defined below) or censoring due
to death, departure from the CPRD practice, the last date
of data collection for the general practitioner practice, or
the end of the study period (30 June 2012), whichever
occurred first. Women with a follow-up duration of zero
days were excluded.

Case-control selection

Cases were defined by a recorded diagnosis of ATE (based
on Read codes and including stroke and other cerebrovas-
cular events, MI, and other ATEs of unspecified location).
The date of ATE diagnosis defined the index date. For each
case, up to 10 controls were randomly selected using risk
set sampling. Although it would have been ideal to restrict
inclusion to first-time users of COCs, this was not feasible
due to the low incidence of ATE in this population. Conse-
quently, we developed a matching algorithm to account for
pre-cohort entry history of COC use. This matching
scheme, which is conceptually similar to one used previ-
ously,'” was designed to ensure that cases and controls dif-
fered only by exposure to COCs prescribed during follow
up. Using all available prescription data between 1988 and
cohort entry, we defined history of COC use in terms of
user type and duration of use. All women were classified as
one of the following four mutually exclusive user types: (i)
first-time ever user (no previous use of COCs); (ii) new
user (unexposed to any COC in the 6 months prior to
cohort entry); (iii) switcher (exposed to another COC in
the 6 months prior to cohort entry); and (iv) prevalent
user (exposed only to the cohort entry defining COC in
the 6 months prior to cohort entry). Cases and controls
were then matched on age (caliper: £ 1 year), year of
cohort entry, year of CPRD registration, COC user type
(first-time ever, new, switcher, or prevalent users), total
duration of COC use at cohort entry (% 1 year), total
duration of non-COC use at cohort entry [including pro-
gestin-only contraceptives and intrauterine devices (IUDs)]
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(£1 year), duration of previous drospirenone- and levo-
norgestrel-containing COC use at cohort entry
(£ 90 days), and duration of follow up. With this match-
ing scheme, no suitable controls were identified for 50
cases. For those cases, the calipers for age (maximum cali-
per: & 4 years), total duration of COC use (maximum cali-
per: &£ 2.5 years), total duration of non-COC use
(maximum caliper: & 2.5 years), and duration of previous
drospirenone- and levonorgestrel-containing COC use at
cohort entry (maximum caliper: £ 180 days) were increas-
ingly relaxed until all cases had at least one control. Con-
trols were assigned the index date of their matched case.

Exposure assessment

For cases and controls, exposure was assessed in a time-
dependent manner; it was defined using the COC pre-
scribed preceding the index date and categorised by both
the timing and type of contraceptive prescribed. Prescrip-
tion duration was defined using the duration and/or
quantity prescribed, except for IUDs and progestogen-only
implants, where durations were assumed to be 5 years
and 3 years, respectively (except in the presence of a code
indicating its removal). Current users were defined as
women with a prescription for which the duration of the
prescription included the index date. Recent users were
defined as women whose prescription ended 1-90 days
prior to the index date. Past users were defined as women
whose prescription ended 91-365 days prior to the index
date. In the case of overlapping prescriptions, the end of
the earlier prescription was defined as the date of the new
prescription. Users were then classified using the following
five mutually exclusive exposure categories: (i) drospire-
none-containing COCs (the primary exposure of interest);
(ii) levonorgestrel-containing COCs (the reference cate-
gory); (iii) other COCs (Ist, 2nd, 3rd, 4th generation
COCs that were not levonorgestrel- or drospirenone-con-
taining COCs, the vaginal ring, or patch); (iv) non-CC
(progestin-only oral contraceptives or IUD); and (v) no
exposure to contraceptives in the previous year. We
selected levonorgestrel-containing COCs as our compara-
tor as it is the most frequently prescribed COC in the
UK."® Furthermore, the use of an active comparator, as
opposed to a non-use or an unexposed reference group,
is essential, as it is well established that all COCs result in
haemostatic changes that increase the risk of thrombo-
sis."'* In addition, a comparison of drospirenone-contain-
ing COCs with another COC prescribed for similar
indications represents the most clinically relevant compari-
son. Data for patients in exposure categories other than
current exposure to drospirenone- or levonorgestrel-con-
taining COCs are not presented but were considered in
the regression models (described below) for proper esti-
mation of treatment effects.

Drospirenone and arterial thrombosis

Potential confounders

The present study is observational in nature and thus may
be affected by confounding by indication and by other
characteristics. Consequently, in addition to the patient
characteristics considered as part of our matching algo-
rithm, we considered several potential confounders. These
confounders were lifestyle variables (e.g. smoking, BMI),
comorbidities (e.g. chronic obstructive pulmonary disease,
coronary artery disease, diabetes mellitus, dyslipidaemia,
heart failure, hypertension, peripheral vascular disease, pre-
vious coronary revascularisation, alcohol-related disorders),
and previous prescribed medications (e.g. aspirin, angioten-
sin-converting enzyme inhibitors, angiotensin receptor
blockers, beta-blockers, calcium-channel blockers, diuretics,
fibrates, non-steroidal anti-inflammatory drugs, statins). In
addition, we adjusted for family history of thrombosis as
well as parity and pregnancy complications (e.g. gestational
diabetes, gestational hypertension, pre-eclampsia), as these
are cardiovascular stressors.'>'” All potential confounders
were measured at cohort entry, using assessment windows
of 3 years for diagnoses and 1 year for medications. The
values for BMI and smoking were defined using an assess-
ment window of 5 years; in our primary analysis, patients
with missing data for these variables were included through
the use of an indicator variable.

Statistical analysis

Descriptive statistics were used to describe the baseline
and clinical characteristics of our cases and matched con-
trols. Categorical variables are presented as counts with
corresponding proportions. Continuous variables are pre-
sented as means with standard deviations and, in the
case of skewed distributions, medians with interquartile
ranges. In addition, the overall rate of ATE and corre-
sponding 95% CI was calculated based on the Poisson
distribution.

In our primary analyses, we used conditional logistic
regression to estimate the odds ratio for incident ATE with
current use of drospirenone-containing COCs relative to
current use of levonorgestrel-containing COCs. With our
use of risk set sampling, these odds ratios are unbiased esti-
mators of the HR.'® In addition to our matching variables
on which our models were conditioned, we adjusted for
smoking, history of VTE, and high-dimensional propensity
score (HDPS) deciles.'® Our HDPS model, which modelled
the probability of entering the cohort on drospirenone-
containing COCs rather than levonorgestrel-containing
COCGs, included the prespecified covariates described above
(other than smoking and VTE, which were included in our
outcome model) as well as 500 covariates empirically iden-
tified by the HDPS algorithm. In addition, to help contex-
tualise the results of our primary analysis, we used the
adjusted HR and 95% CI obtained from our conditional

© 2016 Royal College of Obstetricians and Gynaecologists



Larivée et al.

logistic model to estimate the adjusted rate difference (RD)
using the approach described by Suissa.*

Sensitivity analyses

We conducted five sensitivity analyses to assess the
robustness of our results. First, we stratified our analyses
by COC user type. Secondly, we examined the impact of
matching on history of COC use by repeating our pri-
mary analysis with matching on age, year of cohort entry,
year of CPRD registration, and duration of follow up
only. Thirdly, to examine the effect of our use of an indi-
cator variable for missing data for smoking and BMI, we
repeated our primary analysis using multiple imputation
to address missing data. Fourthly, to examine the impact
of residual confounding caused by relaxing our matching
criteria for cases for whom no suitable controls were
identified, we repeated our analyses excluding these cases
and their corresponding controls. Finally, to examine
potential effect modification by HDPS, we included an
interaction term between exposure and HDPS in its con-
tinuous form.

Results

Study population

A total of 1 601 978 women had a recorded prescription
for a drospirenone- or levonorgestrel containing COC in
the CPRD database (Figure 1). Of these, 907 171 women
were aged 16-45 years with at least 3 years of recorded
medical history in the CPRD and 340 871 received a pre-
scription for either a drospirenone- or levonorgestrel-con-
taining COC between 1 May 2002 and 30 June 2012. The
final cohort comprised 339 743 women (38 696 drospire-
none users and 301 047 levonorgestrel users at cohort
entry).

Our cohort was followed over a mean 4.4 years. During
this follow up, a total of 228 ATE cases occurred (37 Mls,
170 strokes, and 21 other ATEs), resulting in an overall
event rate of 1.5 ATEs per 10 000 person-years (PYs).

Demographic and clinical characteristics
Although both cases and their matched controls were rela-
tively healthy, there were several differences in demographic
and clinical characteristics between the two (Tables 1 and
S1). Compared with controls, cases had higher BMI, a
higher percentage of ever smoking, and were more likely to
have been hospitalised in the year before cohort entry. In
addition, cases had a higher prevalence of comorbidities
(including diabetes, dyslipidaemia, and hypertension) and
greater use of medications in the year before cohort entry
(including beta-blockers, diuretics, and statins).

There were also some differences between baseline char-
acteristics of women currently exposed to drospirenone-

Women with a recorded prescription
for a drospirenone- or levonorgestrel
containing COC in the CPRD
(n=1601978)

e Users under 16 or over 45
years of age during the study
period (n =161 293)

e Less than 3 years of medical
history (n =533 514)

Eligible individuals
(n=907171)

Users of drospirenone/levonorgestrel in
the study period (n =340 871)

Exclusions:

e History of arterial
thromboembolism (n = 133)

e Another COC prescribed
on the day of cohort entry
(n=957)

e No follow-up (n =38)

Selected Cohort”

(n =339 743)
Drospirenone: n = 38 696

Levonorgestrel: n =301 047

Figure 1. Flow diagram describing cohort construction. *A total of six
drospirenone-containing COC and 22 levonorgestrel-containing COC
users were subsequently trimmed by the high-dimensional propensity
score (HDPS) algorithm due to non-overlap of the HDPS distribution.

containing COCs and those currently exposed to levonor-
gestrel-containing COCs (Tables 2 and S2). Compared
with controls currently exposed to levonorgestrel-contain-
ing COCs (n = 366), those currently exposed to drospire-
none-containing COCs (n = 51) had lower BMIs and a
greater prevalence of ever smoking. They were also less
likely to have been hospitalised in the year before cohort
entry, had a higher number of pregnancies before cohort
entry, and used a greater number of distinct drug classes
in the year before cohort entry. Despite these differences,
there was good overlap in HDPS distributions between
those prescribed drospirenone- and levonorgestrel-contain-
ing COCs (Figure S1).

Drospirenone-containing COCs and the rate of
ATE

After adjusting for potential confounders, the HR for ATE
with current use of drospirenone-containing COCs versus
current use of levonorgestrel-containing COCs was 0.89
(95% CI 0.35, 2.28) (Table 3). An HR of 0.89 corresponds
to an adjusted rate difference of —0.16 ATEs per 10 000
PYs.
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Table 1. Baseline demographic and clinical characteristics of cases
of arterial thromboembolism and corresponding matched controls

Characteristic* Cases Controls
(n=228) (n = 1385)

Age (years), mean (SD)** 30.6 (7.8) 30.4 (7.8)
Duration of follow up, mean (SD)** 3.8(2.6) 3.8 (2.4)
Hospitalisation in the year before 21(9.2) 71 (5.8)

cohort entry, n (%)
Smoking status, n (%)

Never 68 (29.8) 654 (46.7)
Ever 104 (45.6) 448 (34.7)
Unknown 56 (24.6) 283 (21.2)
Body mass index, n (%)
<30 kg/m? 128 (56.1) 760 (55.3)
>30 kg/mZ 29 (12.7) 137 (10.0)
Unknown 71(31.1) 488 (34.7)
Comorbidities n (%)
Alcohol-related disorders, n (%) 7 (3.1) 16 (1.3)
COPD S 7 (0.7)
Coronary artery disease S 0 (0.0)
Diabetes 6 (2.6) 15 (1.1)
Dyslipidaemia S S
Heart failure 0 (0.0) 0 (0.0)
Hypertension S S
Peripheral vascular disease S S
Previous coronary revascularisation S 0 (0.0)
Pregnancy history***, n (%)
Number of pregnancies, median (IQR) 2(1,2) 2(1,2)
No pregnancy before cohort entry 145 (63.6) 874 (63.1)
History of gestational diabetes 0 (0.0) 0 (0.0)
History of hypertensive disorders during S S
pregnancy
Prothrombotic disorders, n (%)
History of VTE S 7 (0.5)
Family history of VTE 0 (0.0) S
Anti-phospholipid Syndrome 0 (0.0) 0 (0.0)

COPD, chronic obstructive pulmonary disease; S, data suppressed to
comply with CPRD privacy restrictions; SD, standard deviation; VTE,
venous thromboembolism.

*Final results are weighted by the number of controls per case.
**\/ariable on which cases and controls were matched.

***For pregnancy counts the median (IQR) are derived using data
from those patients who had at least one pregnancy; patients with
no previous pregnancies were thus excluded.

Sensitivity analyses

Sensitivity analyses that examined the association between
drospirenone-containing COCs and the rate of ATE by user
type were inconclusive due to the small number of exposed
events in each strata (first-time ever users: HR 0.64, 95%
CI 0.06, 6.80; new users: HR 0.62, 95% CI 0.07, 5.69;
switchers: HR 1.24, 95% CI 0.19, 8.20; prevalent users: HR
1.04, 95% CI 0.12, 8.92) (Table S3). Our sensitivity analysis
comparing our results with or without matching on

Drospirenone and arterial thrombosis

Table 2. Baseline characteristics of current users of drospirenone-
containing COCs and current users of levonorgestrel-containing
COCs among controls

Characteristic Drospirenone Levonorgestrel
users (n =51) users (n = 366)

Age (years), mean (SD) 27.0(7.8) 28.3 (8.0)
Duration of follow up, 2.5(2.1) 2.7 (2.3)
mean (SD)

Hospitalisation in the year S 18 (4.9)

before cohort entry, n (%)
Smoking status, n (%)

Never 23 (45.1) 199 (54.4)
Ever 19 (37.2) 101 (27.6)
Unknown 9(17.7) 66 (18.0)
Body mass index, n (%)

<30 kg/m? 38 (74.5) 222 (60.7)
>30 kg/m? S 33 (9.0)
Unknown S 111 (30.3)
Comorbidities, n (%)

Alcohol-related disorders, n S S

(%)

COPD 0 (0.0) 0 (0.0)
Coronary artery disease 0 (0.0) 0(0.0)
Diabetes 0 (0.0) S
Dyslipidaemia 0 (0.0) S

Heart failure 0 (0.0) 0 (0.0)
Hypertension 0 (0.0) S
Peripheral vascular disease S S
Previous coronary 0 (0.0) 0 (0.0)

revascularisation
Pregnancy history*, n (%)

Number of pregnancies, 1(0,2) 0(,1)
median (IQR)

No pregnancy before cohort 31 (60.8) 242 (66.1)
entry

History of gestational diabetes 0 (0.0) 0 (0.0)

History of hypertensive 0 (0.0) 0 (0.0)

disorders during pregnancy
Prothrombotic disorders, n (%)

History of VTE 0 (0.0) S
Family history of VTE 0 (0.0) 0 (0.0)
Anti-phospholipid Syndrome 0 (0.0) 0 (0.0)

COPD, chronic obstructive pulmonary disease; S, data suppressed to
comply with CPRD privacy restrictions; SD, standard deviation; VTE,
venous thromboembolism.

*For pregnancy counts, the median (IQR) are derived using data
from those patients who had at least one pregnancy; patients with
no previous pregnancies were thus excluded.

previous contraceptive use suggests that the use of this
matching approach removed some confounding (with
matching: HR 0.89, 95% CI 0.35, 2.28, without matching:
HR 1.02, 95% CI 0.41, 2.54), although both estimates are
accompanied by wide 95% Cls (Table S4). The use of mul-
tiple imputation produced results that were similar to those
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Table 3. Drospirenone-containing combined oral contraceptives and the rate of arterial thrombosis

Exposure category* Cases (n = 228)

Controls (n = 1385)

Crude HR (95% Cl)** Adjusted

n (%) n (%) HR (95% Cl)**-*%*
Current Levonorgestrel COC 56 (24.6) 366 (26.4) 1.00 (Reference) 1.00 (Reference)
Current Drospirenone COC 6 (2.6) 51 (3.7) 0.92 (0.36, 2.35) 0.89 (0.35, 2.28)

Cl, confidence interval; HR, hazard ratio.

*Current users of other COCs (including current users of 1st, 2nd, 3rd, 4th generation of COC, Nuvaring, and combined-contraceptive patch),
current users of other non-COCs (including current users of non-combined oral contraceptives as well as IUD, progestin-only implant and
progestin-only injection), recent users, past users, and non-users (representing 166 cases and 968 controls) were considered in the regression
model for proper estimation of treatment effects but are not presented in the table above.

**Cases and controls were matched on age, year of cohort entry, year of first registration in CPRD, user type, total duration of COC use, total

duration of non-COC use, duration of exposure use.

***Adjusted for smoking, history of venous thromboembolism (VTE), and high-dimensional propensity score deciles.

of our primary analysis (HR 0.88, 95% CI 0.34, 2.26;
Table S5). Similarly, the exclusion of the 50 cases for which
we could not find suitable controls using our primary
matching algorithm produced results that were consistent
with those of our primary analysis (HR 1.01, 95% CI 0.39,
2.62) (Table S6). Finally, we found no evidence of interac-
tion between exposure and HDPS in its continuous form
(B 0.05, 95% CI —0.31, 0.42).

Discussion

Main findings
The overall rate of ATE in this population is low regardless
of which COC was taken. We found little evidence of a dif-
ference in the rate of ATE with drospirenone-containing
COCs relative to levonorgestrel-containing COCs, although
results were inconclusive owing to wide 95% Cls (HR 0.89,
95% CI 0.35, 2.28). These estimates correspond to a rate
difference of —0.16 ATEs per 10 000 PYs. Any increased
risk is small and unlikely to be of clinical importance.
Although COCs are typically prescribed to prevent
unwanted pregnancies, they have several other approved
indications, including for acne treatment, relief of symp-
toms associated with premenstrual dysphoric disorder,
treatment of heavy or irregular menstruation, and lower
risks of ovarian and endometrial cancer, cyst formation,
and endometriosis.”’ However, drospirenone-containing
COCs offer some advantages relative to previous genera-
tions. This is largely because each successive generation of
COC aims to mimic endogenous steroids in a way that
maximises uptake and tolerability while lowering harmful
side-effects; drospirenone-containing COCs exhibit strong
anti-mineralocorticoid activity and anti-androgenic activ-
ity.”> Moreover, drospirenone is the preferred treatment for
polycystic ovary syndrome (PCOS).”*> Given these benefits
and our findings, the evidence supports the FDA and EMA
decisions that the benefits of drospirenone-containing

COCs likely outweigh any potential risk associated with
their use relative to other COCs.>?

Strengths and limitations

Our study has several strengths. First, several previous
studies®” **?° did not account for history of COC use,
which may introduce bias. To overcome this potential limi-
tation, we matched cases and controls on COC user type as
well as duration of previous contraceptive use. Secondly,
the CPRD contains population-based data that are repre-
sentative of the age and sex distribution of the UK and
thus highly generalisable.” Thirdly, previous studies suggest
that CPRD data are valid.>'* Finally, through the use of an
active comparator, our matching algorithm, and rigorous
adjustment, we minimised potential confounding.

Our study also has some potential limitations. First, this
study is observational in nature and some residual con-
founding is therefore possible. Secondly, ATE remains a
relatively rare event among women of reproductive age.
With few exposed events, our study produced estimates
that were accompanied by wide 95% Cls. However, this
study was sufficiently large to rule out HRs greater than
2.28. Thirdly, although many Read codes included in our
endpoint definition were very specific, some were more
general (e.g. ‘stroke’), and it is therefore possible that some
haemorrhagic strokes were included. However, with over
85% of all strokes having an ischaemic etiology, the
expected number of included haemorrhagic strokes is
expected to be minimal. Fourthly, although we adjusted for
‘family history of thrombosis’, the validity of this code in
the CPRD is unknown, especially under the age of 50. Fif-
thly, although we accounted for a history of COC use to
avoid bias, there were insufficient data to conclusively
examine effect modification by history of use. Finally, in
the UK, drospirenone-containing COCs are not the hor-
monal contraceptives of first choice and are only reim-
bursed under certain circumstances. Moreover, women are
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able to receive prescriptions for COCs from both family
planning clinics and general practitioners. However, the
misclassification of exposure due to prescriptions from
family planning clinics is likely to be small, as it is unlikely
that women would receive prescriptions from family plan-
ning clinics after first receiving them from their general
practitioner. Prescriptions from family planning clinics may
also have resulted in some residual confounding due to
misclassification of COC history. There is the possibility of
selection bias if the risk of ATE is differential between
women receiving prescriptions from family planning clinics
and those receiving them from general practitioners.

Interpretation (in light of other evidence)

The association between the use of drospirenone-contain-
ing COCs and ATE has been examined previously. Those
observational studies produced inconsistent results, with
some reporting an increased risk>***® and others finding a
null or protective association.”**** Several of those studies
had important methodological limitations, including inade-
quate control for previous COC use or COC user
type,z’z“’26 the use of an inactive comparator,26 and residual
confounding.>”?*2%?® The importance of considering user
type was well illustrated by the FDA analysis,® where the
hazard ratio for drospirenone- versus levonorgestrel-con-
taining COCs was 0.81 (95% CI 0.45,1.44) among all users,
but 1.64 (95% CI 0.79, 3.40) when restricted to new
users.”> With the use of an active comparator, matching on
previous contraceptive history, and rigorous statistical
adjustment, the present study has overcome many of the
limitations in the existing literature.

Conclusions

The overall rate of ATE in this population was low, regard-
less of which COC was taken. Therefore, although our com-
parative results between drugs was inconclusive due to wide
95% Cls, this potential adverse drug effect is unlikely to be
of clinical or population health importance. Further studies
are still needed to examine this potential adverse drug effect
due to the limited number of events in this population, but
the present study provides some reassurance regarding the
benefit-harm profile of drospirenone-containing COCs rela-
tive to levonorgestrel-containing COCs.
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