
NSAIDs, hormonal contraception, and venous thromboembolism
A harmful drug interaction that deserves more attention
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Venous thromboembolism is amultifactorial disease,
involving interactions between inherited and
acquired risk factors such as immobilisation, active
cancer, trauma or fracture, recent surgery, and—in
young women—pregnancy and hormonal
contraception.1 The magnitude of the risk from
combined hormonal contraception depends on the
dose of oestrogen and type of progestin.2 Although
oestrogen causes hypercoagulability by promoting
gene transcription of multiple coagulation factors,
the role of progestin is less clear.3

In a linked paper, Meaidi and colleagues
(doi:10.1136/bmj-2022-074450) studied whether use
of non-steroidal anti-inflammatory drugs (NSAIDs)
such as ibuprofen, diclofenac, and naproxen
influences the risk of venous thromboembolism in
otherwise healthy women using hormonal
contraception.4NSAIDusehaspreviouslybeen linked
to venous thromboembolism,5 although causality is
debated. As most evidence comes from
non-randomised studies,6 unmeasured confounding,
particularly confoundingby indication, is a concern.
Another concern is the potential use of NSAIDs for
prodromal symptoms from incipient deep vein
thrombosis, but this cannot explain the increased
risk in long term users of NSAIDs.5 The proposed
mechanisms linkingNSAIDuse to venous thrombosis
include inhibition of cyclo-oxygenase-2 (COX-2)
derived prostaglandins, which activate the
coagulation systembypromotingplatelet aggregation
and suppressing the expressionof thrombomodulin.7

Meaidi andcolleagues conductedanationwidecohort
study of women of reproductive age (15-49 years) in
Denmark during 1996-2017.4 Within a tax supported
universal healthcare system,8 they linkednationwide
registries with patient, population, prescription,
cause of death, and medical birth data.9 The study
includedmore than twomillionwomen, ofwhom529
704 used NSAIDs while using hormonal
contraception.4 The study had long term follow-up
for venous thromboembolic events (n=8710),10 with
accurate censoring at emigration and death.9 The
authors found that a short course of NSAIDs was
associated with a higher risk of venous
thromboembolism. The risk depended on whether
the women were using hormonal contraception and
was highest in those receiving high risk hormonal
contraception, defined as combined oestrogen and
progestinpatches, vaginal rings, or tablets containing
either 50 μg ethinyl oestradiol, specific progestins
(desogestrel, gestodene, or drospirenone), or the
anti-androgen cyproterone.4

The reported relative risks for NSAID associated
venous thromboembolismwere higher than reported
in a meta-analysis of previous studies (pooled risk

ratio 1.80).6 In Meaidi and colleagues’ study, NSAID
use in young women not using hormonal
contraception was associated with a sevenfold
increased event rate. Relative risks are, however,
often influenced (confounded) by the baseline risk.11
Healthy young women have a low baseline risk,
which likely contributed to the observed higher
relative risk.4

In absolute terms, NSAID use was associated with
four extra events per week per 100 000 women not
using hormonal contraception, and 23 extra events
in women using high risk hormonal contraception.4
The study examined statistical interaction (by
interaction coefficients) but not biological interaction
or synergism.12 Synergism can be assessed by
estimating the difference in rate differences, known
as the interaction contrast, comparing event rates
among women using high risk or low risk hormonal
contraception with or without NSAID use.13 On this
basis, NSAIDs appeared to interact with high risk
hormonal contraception to increase the rate of venous
thromboembolism substantially beyond that
explained by their additive effects.

Among individual NSAIDs, the association was
strongest for the older COX-2 inhibitor diclofenac
(12-fold increased risk in women not using hormonal
contraception).14 These data add to existing
evidence11 15 and concerns16 about the cardiovascular
safety of diclofenac. Meaidi and colleagues did not
explore the effect of dose,4 but other data suggest
that cardiovascular risks in users of high dose and
lowdosediclofenacare comparable.17 Owing to safety
concerns,11 diclofenac has been withdrawn as an
over-the-counter drug in several Nordic countries.18
Nonetheless, it is among the most commonly used
NSAIDs worldwide and remains available
over-the-counter in most countries.19

In summary, the study by Meaidi and colleagues4

provides good evidence that NSAIDs are associated
with an increased risk of venous thromboembolism
in women of reproductive age. A key finding was the
interaction between NSAIDs and high risk hormonal
contraception that showed an increased risk of
venous thromboembolism in a synergistic manner.
Although the absolute risk of venous
thromboembolism within the first week after NSAID
initiation remained low, even in women using high
risk hormonal contraception, the association is of
public health importance considering the high
prevalenceofNSAIDuseandhormonal contraception
in young women.

These data raise important concerns about using
NSAIDs, particularly diclofenac, and high risk
hormonal contraception concomitantly. Healthcare
authorities and regulators should include these
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findings in their safety assessment of available over-the-counter
diclofenac, and women using hormonal contraception and their
clinicians should consider alternatives to NSAIDs for analgesia.16
If treatment with NSAIDs is needed, agents other than diclofenac
seem preferable, along with lower risk hormonal contraceptives
such as progestin only tablets, implants, or intrauterine devices.
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