
Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalInformation?journalCode=ierb20

Expert Review of Obstetrics & Gynecology

ISSN: 1747-4108 (Print) 1747-4116 (Online) Journal homepage: informahealthcare.com/journals/ierb20

Combined oral contraceptive pill and venous
thromboembolism

Anne Szarewski

To cite this article: Anne Szarewski (2011) Combined oral contraceptive pill and venous
thromboembolism, Expert Review of Obstetrics & Gynecology, 6:5, 473-476, DOI: 10.1586/
eog.11.52

To link to this article:  https://doi.org/10.1586/eog.11.52

Published online: 10 Jan 2014.

Submit your article to this journal 

Article views: 378

View related articles 

https://informahealthcare.com/action/journalInformation?journalCode=ierb20
https://informahealthcare.com/journals/ierb20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.1586/eog.11.52
https://informahealthcare.com/action/showCitFormats?doi=10.1586/eog.11.52
https://doi.org/10.1586/eog.11.52
https://informahealthcare.com/action/authorSubmission?journalCode=ierb20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=ierb20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.1586/eog.11.52?src=pdf
https://informahealthcare.com/doi/mlt/10.1586/eog.11.52?src=pdf


473ISSN 1747-4108© 2011 Expert Reviews Ltdwww.expert-reviews.com

Editorial
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Combined oral contraceptive pill and 
venous thromboembolism

“…the prescribing of combined oral contraceptive pills to women with 
a body mass index >30 kg/m2, and particularly those with multiple risk 

factors for cardiovascular disease, is becoming difficult to justify.”

An increased risk of venous thromboem-
bolism (VTE) was the first serious side 
effect identified with the combined oral 
contraceptive pill (COC) in the 1960s. 
This was quickly realised to be due to 
the estrogen content of the COC and 
this has been the main driver behind 
reductions in estrogen dose seen in the 
last 50 years [1]. However, in 1995, sev-
eral studies were published that suggested 
that COCs containing the progestogens 
desogestrel and gestodene (‘third-gener-
ation’ COCs) increased the risk of VTE 
more than ‘second-generation’ COCs 
(containing levon orgestrel). This created 
a widespread pill-scare, which has never 
fully been resolved, despite the incongru-
ity that progestogen-only contraceptives 
do not increase VTE risk and newer evi-
dence showing that prescriber bias and 
many confounding factors were not taken 
into account [2]. 

Since the publication of those stud-
ies, BMI of over 30 and smoking have 
emerged as significant risk factors for 
VTE in women on the COC [1]. The 
Multiple Environmental and Genetic 
Assessment (MEGA) study of risk fac-
tors for venous thrombosis found that 

women who used COCs and had a BMI 
≥30 kg/m2 were at a 24-fold greater risk 
of VTE compared with women who did 
not use oral contraceptives and had a nor-
mal BMI of <25 kg/m [3]. Another anal-
ysis from the MEGA study found that 
smokers who used COCs had a ninefold 
increase in VTE risk compared with non-
smokers who did not use COCs [4].Since 
the VTE risk is greatest in the first few 
months of use, and then falls, (Figure 1), 
when comparing VTE risks of different 
COCs, it is important to account for the 
recency of intitiation, and ensure that 
new users of one pill are being compared 
to new users of the other pill. Indeed, 
the VTE risk is transiently higher even 
in women who restart COC use after a 
break [5,6]. 

Following the publicity about VTE 
risk and the COC, the European regula-
tory authority (EMA) requested a large 
postmarketing surveillance study. This 
study, the European Active Surveillance 
study on Oral Contraceptives (EURAS), 
enrolled over 58,000 women, with results 
for 142, 475 woman-years, and suggests 
no difference in VTE rates between sec-
ond- and third-generation oral contra-
ceptive pills, or Yasmin® [7]. The scale of 
the study, amount of detailed prospective 
information collected about each woman 
(with regard to relevant cardiovascular 
risk factors), validation of all VTE diag-validation of all VTE diag-
noses by review of medical records and 
the fact that only 2.4% of women were 
lost to follow-up, make this an important 
investigation.
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“The European Active 
Surveillance Study on Oral 
Contraceptives … suggests 

all venous thromboembolism 
rates are higher than 
previously thought.”
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The EURAS study also suggests all VTE rates are higher than 
previously thought: approximately 90 per 100,000 woman-years 
for the COC, and on average 290 per 100,000 woman-years 
in pregnancy. For women with a BMI over 30 kg/m2, the risk 
was 230 per 100,000 woman-years. Increasing age was also a 
significant risk factor. As has been noted in previous studies of 
cardiovascular risks, women using the newest COC preparation 
(in this case Yasmin) were at higher risk at entry, presumably as a 
result of prescriber bias (in particular they were more likely to be 
obese (Figure 2)). Non-pregnant, nonusers in a comparable popula-
tion sample had a VTE risk of 44 per 100,000 woman-years [8]. 

Other well-controlled studies since 1995 
have come to similar conclusions with 
regard to VTE risk, both in the USA [9] 
and Germany [10].

In 2009, two studies were published, 
again suggesting that risks of VTE were 
increased with newer pills, However, they 
failed to take confounding factors such as 
obesity, family history, duration of use and 
preferential prescribing (of newer pills to 
higher-risk women) into account [2,6]. In its 
assessment of both studies, the US FDA con-
cluded that, because of the  methodological 
flaws, their results were unreliable [6].

In April 2011, the Boston Collaborative 
Drug Surveillance Program group pub- pub-
lished two case–control database studies, 
one from the USA and one from the UK 
[5]. These purported to show an increased 
risk of VTE in users of drospirenone 
(DRSP)-containing COCs compared with 

levonorgestrel-containing COCs. Yet again, there was lack of 
validation of VTE cases and lack of information on, or control 
of, important potential confounders such as full allowance for 
duration of use (especially short-duration use), family history, 
BMI; and smoking. Most cases of VTE are associated with few 
symptoms, and a swollen leg may turn out not to be a deep vein 
thrombosis (DVT) on further investigation. However, because 
of the known association between use of COCs and VTE, and 
in particular as a result of all the publicity surrounding the newer 
COCs and VTE risk, women using such pills are more likely to 
be sent for investigation than those who do not. If the diagnosis 

is not then validated (i.e., confirmed), but 
simply based on the presumed diagnosis on 
admission, diagnostic bias results [5].

These studies, as have database studies 
before them, under-ascertained the inci-
dence of VTE, which increases the like-
lihood of diagnostic and treatment bias 
among DRSP users. It is likely that this 
is due, in part, to their decision to only 
include what they considered to be ‘idio-
pathic’ cases (i.e., where there appeared to 
be no known risk factors). However, VTE 
is a multicausal condition and many of 
the risk factors are common in the general 
population: genetic factors such as Factor 
V Leiden and other clotting disorders com-
bine over a period of time with acquired 
risk factors, such as pregnancy, puerperium, 
use of COCs, increasing age, obesity and 
immobilization. Thus, a combination of 
risk factors in one person is common and 
risk factors may not always be obvious (e.g., 
‘new’ clotting disorders are regularly being 
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Figure 1. Risk of venous thromboembolism by body mass index.
VTE: Venous thromboembolism; WY: Woman-years. 
Reproduced with permission from [5].
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Figure 2. Venous thromboembolism risk over time following start of combined 
oral contraceptive use.
VTE: Venous thromboembolism; WY: Woman-years. 
Reproduced with permission from [5].
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diagnosed; we should not forget that Factor V Leiden was only rec-
ognised in 1994) [11,12]. Such restriction therefore fails to account 
for unmeasured confounders and biases and leads to analyses that 
are not representative of the population risk of VTE [5,13]. 

In the UK GP Research Database study there were very few 
cases and controls in the DRSP group [14]; in many areas of 
the UK there are prescribing restrictions on the use of DRSP 
COCs, because of their higher price; this must result in a selec-
tive tendency for women at high risk of VTE to use these pills 
[13]. The authors asserted that there is no clear evidence for any 
noncontraceptive benefits of DRSP-containing COCs; however, 
such pills have been granted a licence in the USA for both treat-
ment of acne and severe premenstrual syndrome, on the basis of 
their efficacy [15].

A reanalysis of the Danish Cohort Study originally published 
in 2009 [16] has been requested by the Medicines Evaluation 
Board on behalf of the Pharmacovigilance Working Party of the 
EMA. The reanalysis requested is to focus on the time period 
between 2001 and 2005, reflecting the initial introduction of 
DRSP COCs in the Danish market, in an effort to avoid the 
effect of ‘left truncation’ by comparing similar durations of cur-
rent COC use (one of the major problems with this study was 
that many levonorgestrel-containing COC users were classified 
as short-term, instead of long-term users, since the study began 
in 1995, while DRSP-containing COCs did not appear on the 
market until 2001). However, that analysis still cannot adjust 
for the confounders of BMI, family history and smoking, since 

this information is not collected by the registry. In addition, a 
recent publication from Denmark suggests that the incidence 
of VTE could not reliably be assessed in the Danish registry 
[17]. Thus, it is difficult to see how much useful information the 
reanalysis will actually provide.

What lessons have we learned since 1995? Many epidemiolo-
gists appear to have learned very little, but clinicians need to weigh 
up risks and benefits for individual patients. The UK Committee 
on Safety of Medicines has twice issued statements suggesting that 
COCs (regardless of type) should be prescribed with caution to 
women whose BMI is over 30, first in 2004 and most recently in 
May 2011 following publication of the BMJ papers [101]. 15 years 
ago, there were relatively few alternatives to the combined pill. 
However, as highly effective progestogen-only contraceptives, 
which do not increase VTE, are now available, the prescribing of 
COCs to women with a BMI >30 kg/m2, and particularly those 
with multiple risk factors for cardiovascular disease, is becoming 
difficult to justify [1].
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