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Background 

Venous thromboembolism refers to the formation of a blood clot in a deep vein and is a 
potentially preventable cause of morbidity and mortality in women of reproductive age. 
Multiple studies have showed that oral combined hormonal contraception is associated 
with an increased risk of venous thromboembolism (VTE), especially for high dose 
combined oral contraception. [1]   

The use of non-steroidal anti-inflammatory drugs (NSAIDs) has also been linked to 
increased venous thromboembolism risk. NSAID use has been associated with a 1.5- to 
2-fold increased risk of venous thromboembolism compared to non-users, with some 
studies indicating higher risks for specific agents such as diclofenac.[2] 

Recently, a nationwide study from Denmark reported that NSAIDs use was associated 
with increased VTE risk in women 15-49 years old, especially among those with 
concomitant use of high/medium risk hormonal contraception. [3]  More data on the 
association of venous thromboembolism with NSAIDs in women of reproductive age 
has been requested by medicines regulators to see if such associations are seen in 
other databases. The current study was commissioned via the Data Analysis and Real 
World Interrogation Network (DARWIN EU®)[4]. We therefore aimed to estimate the 
association between oral NSAID use and the incidence of venous thromboembolism 
among women aged 15-49 years on hormonal contraceptives. 

 

Methods 

We conducted a multinational self-controlled case-series study using routinely 
collected data from four European countries: the UK (Clinical Practice Research 
Datalink, CPRD GOLD)[5], Denmark (Danish Data Health Registries, DK-DHR)[6], Spain 
(the Information System for the Development of Research in Primary Care, SIDIAP)[7], 
and Norway (Norwegian Linked Health Registry data, NLHR)[8], all mapped to OMOP 
CDM. Women aged 15–49 years using HCs during 2014-2024 were included. The study 
population included women aged 15-49 years, using hormonal contraceptives at any 
point in the study period, with no history of venous or arterial thromboembolism, cancer 
(except non-melanoma skin cancer), thrombophilia, hysterectomy, bilateral 
oophorectomy, sterilisation, or infertility treatment before using hormonal 
contraceptives. The exposure of interest was concurrent use of oral NSAIDs during HCs. 
Use of paracetamol served as a negative control exposure.  

We categorised person-time exposed to hormonal contraceptives into six intervals 
based on concomitant NSAID exposure: baseline (only exposed to hormonal 
contraceptives); pre-exposure to NSAIDs (2 weeks before starting NSAIDs, during 
exposure to hormonal contraceptives); NSAID initiation (first day of concomitant 



hormonal contraceptive and NSAID use); main risk period (the first 7 days of 
concomitant hormonal contraceptive and NSAID use, extended risk period (day 8 to end 
of concomitant hormonal contraceptives and NSAIDs); and post-exposure to NSAIDs 
(30 days after stopping NSAIDs while still using hormonal contraceptives)[9]. Incidence 
rate ratios (IRRs) and 95% confidence intervals (CIs) for deep vein thrombosis, 
pulmonary embolism, and composite VTE before, during, and after NSAIDs use, 
compared with HC use alone.  

 

Results 

Over 3 million women using hormonal contraceptives were included. Across all 
databases, IRRs increased before NSAID exposure, peaked on the day of initiation, 
remained elevated during use, and declined after exposure. 

In Denmark, among women using high VTE risk HCs, IRRs were 3.70 (95% CI 1.93–7.12) 
before exposure, 14.47 (4.50–46.57) on the day of initiation, 12.29 (7.02–21.51) in the 
first week, 6.02 (3.50–10.37) during subsequent use, and 3.70 (2.17–6.30) after 
exposure. Similar patterns were observed in Norway (5.12 [3.16–8.28], 20.24 [8.82–
46.48], 12.29 [7.82–19.32], 4.60 [3.03–7.00], and 3.35 [2.19–5.13], respectively), Spain 
(5.77 [1.62–20.50], 30.30 [3.99–230.28], 14.96 [4.23–52.87], 22.58 [6.42–79.48], and 
3.83 [0.97–15.10]), and the UK (2.29 [0.61–8.58], 15.10 [5.77–39.48], 3.46 [1.00–12.04], 
and 1.48 [0.40–5.46]).] Similar findings were observed across NSAID types (ibuprofen, 
diclofenac, naproxen), HC subgroups, and sensitivity analyses. 

Notably, paracetamol (negative control) showed similar risk patterns, magnitudes, and 
statistical significance across all time windows and databases. (Figure 1)  

 

Conclusion 

The elevated risk observed before and on the day of NSAID initiation, mirrored by the 
negative control paracetamol, suggests that the association is likely driven by NSAID 
indication rather than a causal medication. Although a small causal effect cannot be 
excluded, these findings suggest that concurrent use of NSAIDs and HCs does not 
substantially increase VTE risk beyond the underlying clinical factors. 

 



 

Figure 1. Adjusted incidence rate ratios (IRRs) of venous thromboembolism (VTE) 
during each pre-defined period of any NSAID (top panel) or paracetamol (bottom 
panel) use: pre-exposure, day of exposure, main risk period, extended risk period, 
and post-exposure period, for women using low-risk (left), medium-risk (middle), 
and high-risk (right) hormonal contraceptives (HC). 
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