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Understanding and Management of Venous Thromboembolism (VTE) – Section 17

Update On Oral Contraception And Venous Thromboembolism

Marc Blondon

Division of Angiology and Hemostasis, Geneva University Hospitals and Faculty of Medicine, Geneva, Switzerland

Take-home messages:

� Combined oral contraceptive (COC) is one of the causes of about 50% of VTE among women of reproductive age.
� The risk of COC-related VTE is determined by characteristics of the pill (dose of estrogen, type of progestin) and of the user (both
acquired and genetic risk factors).

� COC-related VTE prediction models would be clinically useful, with ongoing research.
� Women should be advised not to stop the COC right at the time of VTE, but seek prompt contraceptive advice during the period of
anticoagulant treatment.

Introduction

Deep vein thrombosis and pulmonary embolism, together
known as venous thromboembolism (VTE), occur at an annual
incidence of 5/10,000women of reproductive age,1 corresponding
to ∼67,000 VTE annual cases at the scale of the European Union
(134 million women between 15 and 54 years). Hormonal
contraceptives, and in particular combined oral contraceptives
(COC), found in 30% to 70% of such VTE,

∗2 represent a major
cause of such VTE. This short update will review the determinants
of COC-associated VTE risk and the management of contracep-
tion in case of VTE.

COC determinants of VTE risk

The type of progestin and the dose of estrogen influence the risk
of VTE.
Multiple systematic reviews and meta-analyses have demon-

strated that, compared with a 2nd generation progestin
(levonorgestrel), more modern progestin is associated with greater
risks of VTE. In the most recent review,3 compared with
levonorgestrel, the relative risk (RR) of incident VTE for a 3rd
generation progestin (desogestrel, gestoden) was ∼1.5 to 1.8 and
that of cyproterone and drospirenone was 1.6 to 2.0. This
incremental risk of drospirenone has been challenged by the
EURAS and LASS pharmaceutical-funded prospective studies,
showing similar risks as levonorgestrel.4 Such discrepant findings

have been debated in the literature, with a highlighted lack of
detailed methodology and a potential for non-differential measure-
ment error.Biologically, switchersofCOCfroma2ndgeneration to
drospirenone increase their resistance to activated protein C, a
recognized biomarker of COC-related VTE.5 Therefore, given the
current epidemiological and biological evidence, levonorgestrel
should be viewed as the safest choice of COC for VTE risk and
drospirenone as a more prothrombotic COC.
The first contraceptive pills in the 1960s had high-dose potent

synthetic estrogens. Ethinylestradiol (EE) now represents the most
common estrogen of COC, impacts the hepatic synthesis of
hemostatic proteins in both oral and non-oral forms, and should
be prescribed at the lowest dose tolerated by the user. Indeed, in a
recent large French retrospective cohort, the risk of pulmonary
embolism was lower in users of EE 20 mcg than EE 30 to 40 mcg,
independently of the progestin type (HR 0.75, 95%CI 0.67–
0.85).

∗6 Whether the type of estrogen influences cardiovascular
events is unknown, but some COC now integrate a natural
estrogen (estradiol) instead of EE. The limited biological and
epidemiological comparative evidence suggests that estradiol/
dienogest (a new progestin) carries a similar VTE risk as EE/
LNG.7,8

User determinants of VTE risk

Older women, obese women (RR=3),9 and active smokers (RR=
2)10 are at greater risks of COC-related VTE (Table 1). Recently, an
association between polycystic ovary syndrome (PCOS, RR=1.7)
andVTEwas found in ameta-analysis, which appeared independent
of hormonal treatment andobesity,11 and this adds complexity to the
management of PCOS. Surgeries, hospitalizations, and limb
immobilizations are transient high-risk periods.
Genetics are responsible for 35% to 60% of VTE,12 of which

little is characterized. There are >20 single nucleotide polymor-
phisms (SNP) known to cause VTE, but these explain only 10% of
the genetic variance. The most potent are Factor V Leiden (FVL,
rs4025), the G20210A prothrombin mutation (PTG20210A,
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rs1799963) and a non-O blood group, and the other SNP have
weak associations with VTE.
In COC users, some of these factors are specifically important.

Not only does FVL or PTG20210A increase the risk of VTE 6-
times among COC users (OR 5.9, 95%CI 4.2–8.2),

∗13 but a
synergism between these SNP and COC was suggested already 25
years ago, meaning that the relative risk associated with FVL and
with COC do not simply add but at least multiply. For example, in
a recent Swedish case-control study, the use of COC was
associated with a 3.4-fold increased risk, that of FVL with a 2.6-
fold increased risk and the combination with a 20.6-fold increased
risk of VTE.14

A first-degree family history is readily-obtained and doubles the
risk of VTE, even among carriers of FVL.15 It triples and even
quadruples in case of a VTE event in a first-degree relative <50
years and of multiple relatives with VTE. Whether the relative
with VTE is male or female appears unimportant, unless the
relative was a woman who had suffered a hormone-related VTE,
which further potentiates the risk associated with the family
history.16 Importantly, a positive family history is poorly
correlated with thrombophilia testing. In the MEGA study, at
least 1 genetic risk factor (FVL, PTG20210A, low AT/PC/PS
levels) was found in 29.7%of VTE cases with a positive 1st-degree
family history and 22.1%of VTE cases without a family history.15

Blood group is easily measured, often known by patients, and a
clear genetic predisposition to VTE: a non-O blood group doubles
the risk of incident VTE in the general population and among
COC users.17

Predicting the risk of COC-related VTE

High-risk women should not be prescribed a COC, especially
given the available alternative effective contraceptives without
thrombotic risk. Avoiding COC in women with a combination of
risk factors (described above) or with known thrombophilia
factors, as guided by the WHO,18 is a rough approach, and
developing a genetic and acquired risk score for COC-related VTE
would be an invaluable effort of personalized medicine. At this
time, recommendations advise not to undergo broad thrombo-
philia testing prior to the prescription of COC, because of a
negative cost-effectiveness balance.
Beyond FVL, PTG20210A and blood group, among women,

individual SNP (F11 rs2289252, PROC rs1799810, KNG1
rs710446, and FGG rs2066865) may be independently associated
with risk of VTE, albeit with weak relative risks.19 Yet, we lack
data specific for COC-related VTEwith good generalizability. The
French PILLGRIM study suffers from selection bias in controls,17

which impacts its genetic associations. However, Its data have
been used to develop a clinical and genetic prediction model (Pill
Protect®),20 which is available in Switzerland. At this time, the
high potential for bias and the lack of external validation of this
tool indicate that it is not ready to be used in clinical practice,21

and more research is needed in this field.

Management of COC in case of VTE

At the time of COC-related VTE, the goals are to prescribe an
effective treatment against VTE while minimizing the risk of

bleeding and protecting women from unwanted pregnancies.
Guidelines advise against the use of COC after the diagnosis of
VTE, including during the period of therapeutic anticoagula-
tion.18

According to an international web-based survey of the
management of COC with VTE, about 50% of physicians advise
to stop it at the time of VTE diagnosis, and 50% either during or at
the end of anticoagulation.

∗22 In routine practice, we also observe
that women and a proportion of physicians tend to stop the COC
at the time of diagnosis, in fear of a higher recurrent VTE risk. This
may increase the likelihood of abnormal uterine bleeding,
especially during the first 1 to 3 weeks of more intense
anticoagulation with direct oral anticoagulants,

∗23 and of
unwanted pregnancies that cause problems after VTE, with
potentially teratogenic anticoagulants.
In the rivaroxaban in VTE phase III EINSTEIN trials, the

continuous use of hormonal treatments during therapeutic
anticoagulation was not associated with a greater risk of VTE
(HR 0.56, 95%CI 0.23–1.39),

∗23 suggesting that the very potent
protection of high-quality therapeutic anticoagulation against
recurrent VTE (90%–95% relative risk reduction) outweighs the
hypercoagulability induced by estrogens. In contrast to the
guidelines, but in accordance with the majority of thrombosis
experts,

∗22 it appears therefore safe to continue with estrogenic
contraceptives during the period of anticoagulation, unless a low
compliance with anticoagulants is anticipated. Women should be
advised to seek their gynecologist promptly to discuss non-
prothrombotic contraceptive alternatives, such as intra-uterine
devices (hormonal or not), progestin-only pills or implants.
Although the duration of persistant prothrombotic influence of
COC after their withdrawal is largely unknown, we suggest
stopping COC at least 4 to 6 weeks prior to the cessation of
anticoagulation. Clearly, once the anticoagulant treatment is
stopped, it is contra-indicated to restart any contraceptives
containing estrogens.

References
1. Lidegaard Ø, Løkkegaard E, Svendsen AL, et al. Hormonal

contraception and risk of venous thromboembolism: national
follow-up study. BMJ. 2009;339:b2890.

∗2. Vinogradova Y, Coupland C, Hippisley-Cox J. Use of combined oral
contraceptives and risk of venous thromboembolism: nested case-
control studies using the QResearch and CPRD databases. BMJ.
2015;350:h2135.

Large UK observational study on the association of different types of COC
with VTE.

3. DragomanMV,TepperNK, FuR, et al. A systematic reviewandmeta-
analysis of venous thrombosis risk among users of combined oral
contraception. Int J Gynaecol Obstet. 2018;141:287–294.

4. Dinger J, Möhner S, Heinemann K. Cardiovascular risks associated
with the use of drospirenone-containing combined oral contra-
ceptives. Contraception. 2016;93:378–385.

5. Tchaikovski SN, van Vliet HA, Thomassen MC, et al. Effect of oral
contraceptives on thrombin generation measured via calibrated
automated thrombography. Thromb Haemost. 2007;98:1350–
1356.

∗6. Weill A, Dalichampt M, Raguideau F, et al. Low dose oestrogen
combined oral contraception and risk of pulmonary embolism,
stroke, and myocardial infarction in five million French women:
cohort study. BMJ. 2016;353:i2002.

National cohort evaluating the VTE risk associated with different doses of
estrogens in COC.

7. Dinger J, Do Minh T, Heinemann K. Impact of estrogen type on
cardiovascular safety of combined oral contraceptives. Contracep-
tion. 2016;94:328–339.

8. RapsM, Rosendaal F, Ballieux B, et al. Resistance to APC and SHBG
levels during use of a four-phasic oral contraceptive containing
dienogest and estradiol valerate: a randomized controlled trial.
J Thromb Haemost. 2013;11:855–861.

Table 1

Non-transient VTE risk factors of COC users.

Acquired risk factor Genetic risk factor

Advanced age Factor V Leiden (rs4025)
Obesity G20210A prothrombin mutation (rs1799963)
Active smoking Non-O blood group
Polycystic ovary syndrome First-degree family history of VTE
Personal history of VTE

Blondon Update on Oral Contraception and VTE

| 2 | Educational Updates in Hematology Book | 2020; 4(S2)



HEMASPHERE-2020-0015; Total nos of Pages: 3;

HEMASPHERE-2020-0015

9. Pomp ER, Le Cessie S, Rosendaal FR, et al. Risk of venous
thrombosis: obesity and its joint effect with oral contraceptive
use and prothrombotic mutations. Br J Haematol. 2007;139:289–
296.

10. Pomp ER, Rosendaal FR, Doggen CJM. Smoking increases the risk
of venous thrombosis and acts synergistically with oral contraceptive
use. Am J Hematol. 2008;83:97–102.

11. Gariani K, Hugon-Rodin J, Philippe J, et al. Association between
polycystic ovary syndrome and venous thromboembolism: a systematic
review and meta-analysis. Thromb Res. 2019;185:102–108.

12. Heit JA, Phelps MA, Ward SA, et al. Familial segregation of venous
thromboembolism. J Thromb Haemost. 2004;2:731–736.

∗13. van Vlijmen EFW, Wiewel-Verschueren S, Monster TBM, et al.
Combined oral contraceptives, thrombophilia and the risk of venous
thromboembolism: a systematic review andmeta-analysis. J Thromb
Haemost. 2016;14:1393–1403.

Meta-analysis of the risks of VTE associated with COC and thrombo-
philia.
14. Bergendal A, Persson I, Odeberg J, et al. Association of venous

thromboembolism with hormonal contraception and thrombophilic
genotypes. Obstet Gynecol. 2014;124:600–609.

15. Bezemer ID, van der Meer FJ, Eikenboom JC, et al. The value of
family history as a risk indicator for venous thrombosis. Arch Intern
Med. 2009;169:610–615.

16. vanVlijmen EF, VeegerNJ,Middeldorp S, et al. The impact of amale
or female thrombotic family history on contraceptive counseling: a
cohort study. J Thromb Haemost. 2016;14:1741–1748.

17. Suchon P, Frouh Al F, Henneuse A, et al. Risk factors for venous
thromboembolism in women under combined oral contraceptive.
Thromb Haemost. 2016;115:135–142.

18. World Health Organization. Medical eligibility criteria for con-
traceptive use. Fifth Ed. 2015:1–276.

19. Bruzelius M, Bottai M, Sabater-Lleal M, et al. Predicting venous
thrombosis in women using a combination of genetic markers and
clinical risk factors. J Thromb Haemost. 2015;13:219–227.

20. McDaid A, Logette E, Buchillier V, et al. Risk prediction of
developing venous thrombosis in combined oral contraceptive users.
PLoS One. 2017;12:e0182041.

21. Fontana P, Blondon M, Boehlen F, et al. Genetic testing to identify
women at risk of venous thromboembolism with contraceptive
pills: evidence or hope-based tool? Swiss Med Wkly. 2016;21-22:
w14321.

∗22. Klok FA, Schreiber K, Stach K, et al. Oral contraception and
menstrual bleeding during treatment of venous thromboembolism:
Expert opinion versus current practice: Combined results of a
systematic review, expert panel opinion and an international survey.
Thromb Res. 2017;153:101–107.

Survey of current practice and expert opinion on the management of COC
with VTE.
∗23. Martinelli I, Lensing AWA, Middeldorp S, et al. Recurrent venous

thromboembolism and abnormal uterine bleeding with anticoagu-
lant and hormone therapy use. Blood. 2016;127:1417–1425.

Secondary analysis of the EINSTEIN trials exploring the risk of recurrent
VTE associated with COC use after incident VTE.

Blondon Update on Oral Contraception and VTE

Educational Updates in Hematology Book | 2020; 4(S2) | 3 |


