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Abstract
Background: The risk of recurrence after a venous thromboembolism (VTE) related to 
estrogen- containing contraceptives is a key driver to guide anticoagulant treatment 
decisions.
Objective: To estimate the incidence rate of recurrent VTE after discontinuation of 
anticoagulant treatment in women with a first episode of VTE related to estrogen- 
containing contraceptives.
Methods: Embase, MEDLINE, and the CENTRAL were searched from 1 January 2008 
to 27 May 2021 for prospective and retrospective studies reporting on recurrence 
after a first VTE related to estrogen- containing contraceptives. Risk of bias was as-
sessed using QUIPS tool. Recurrence rates per 100 patient- years were pooled using 
Knapp- Hartung random- effects meta- analysis. Incidence rates were reported sepa-
rately based on study follow- up duration (≤1 year, 1– 5 years, and >5 years) and for 
several subgroups.
Results: A total of 4,120 studies were identified, of which 14 were included. The 
pooled recurrence rate was 1.57 (95%- CI: 1.10– 2.23; I2 = 82%) per 100 patient- years. 
Recurrence rates per 100 patient- years were 2.73 (95%- CI: 0.00– 3643; I2 = 80%) for 
studies with ≤1 year follow- up, 1.35 (95%- CI: 0.68– 2.68; I2 = 44%) for studies with 
1– 5 years follow- up, and 1.42 (95%- CI: 0.84– 2.42; I2 = 78%) for studies with >5 years 
follow- up.
Conclusion: Among women with VTE associated with estrogen- containing contra-
ceptives, the risk of recurrence after stopping anticoagulation is low, which favors 
short- term anticoagulation. Large prospective studies on VTE recurrence rates and 
risk factors after stopping short- term anticoagulants are needed.
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1  |  INTRODUC TION

The use of estrogen- containing contraceptives is associated with a two-  
to six- fold increased risk of venous thromboembolism (VTE). However, 
whether an estrogen- containing contraceptive- related VTE can be clas-
sified as ‘unprovoked’ or ‘provoked’ remains controversial.1– 3 Although 
the American Society of Hematology guidelines define the use of 
estrogen- containing contraceptives as a minor transient risk factor, oth-
ers consider estrogen- containing contraceptive related VTE to be un-
provoked.2 This classification is clinically relevant as it has implications 
for duration of treatment. Patients with VTE provoked by a major tran-
sient risk factor, such as surgery with general anesthesia for >30 min, 
can be treated with short- term anticoagulant therapy for 3– 6 months 
as the estimated risk of recurrence is considered to be low. Indefinite 
treatment is suggested in those with an unprovoked VTE, i.e. without 
any risk factors, if the bleeding risk is low.4,5 The duration of treatment 
in patients with a minor transient risk factor is, however, debatable. 
Whereas the ASH guidelines suggest short- term treatment of VTE as-
sociated with a minor transient risk factor, such as estrogen- containing 
contraceptives, the European Society of Cardiology (ESC) guideline 
states that indefinite treatment should be considered in women with 
VTE related to estrogen therapy based on an estimated long- term risk 
of recurrence of 3– 8% per year.6 However, if a pulmonary embolism 
(PE) occurs in the first 3 months after initiation of estrogen- containing 
contraceptives, discontinuation of anticoagulation after 3 months could 
be considered if hormonal contraceptives are also discontinued.7,8

Several studies evaluated the risk of recurrence after a first VTE 
related to estrogen- containing contraceptives, but often had a small 
sample size, included heterogeneous groups of women, or reported 
conflicting results. These limitations add to the uncertainty about 
the risk of recurrence after VTE related to estrogen- containing con-
traceptives, and whether these women can safely stop anticoagu-
lant therapy after the initial treatment phase of 3 months. Summary 
data with precise estimates are needed to improve counselling and 
optimize treatment strategies. Therefore, the objective of this sys-
tematic review was to estimate the incidence rate of recurrent VTE 
after discontinuation of anticoagulant treatment in women with a 
first episode of VTE related to estrogen- containing contraceptives.

2  |  METHODS

The study protocol was developed using guidance from the pre-
ferred reporting items for systematic review and meta- analysis pro-
tocols (PRISMA- P) statement9 and was registered in PROSPERO (ID: 
CRD42021243871). This report adheres to the PRISMA guidelines10 
(Table S1).

2.1  |  Search strategy

Citations from three systematic reviews that also evaluated the re-
currence risk after a first VTE were collected, as these systematic 

reviews used similar in-  and exclusion criteria.11– 13 Thereafter, 
Embase, MEDLINE, and the Cochrane Central Register of 
Controlled Trials were searched from 1 January 2008 (date of 
the most recent previous systematic review) to 27 May 2021. 
The search included terms related to ‘venous thromboembolism’, 
‘recurrent’, ‘anticoagulant treatment’ (see Table S2 for complete 
search string). The search was restricted to studies on adult hu-
mans. Reference lists of included articles were hand- searched for 
additional studies.

2.2  |  Study selection

Two authors (JK, HW) independently screened titles, abstracts, and 
full text. Discrepancies were resolved with help of a third author 
(NvE). Randomized controlled trials, retrospective cohort studies, 
or prospective cohort studies were included if (1) studies enrolled 
patients with a mean age below 50 years with a first episode of 
objectively confirmed, symptomatic VTE (deep vein thrombosis or 
pulmonary embolism) related to estrogen use; (2) patients had com-
pleted at least 3 months of anticoagulant treatment; (3) patients 
were followed after discontinuation of anticoagulant treatment; (4) 
recurrent VTE events were reported during follow- up; (5) the rate 
of the recurrence was reported and (6) the article was written in 
English, Dutch, French, German or Spanish. If multiple studies re-
ported on the same cohort, the most appropriate one for our study 
question was included. Studies were excluded if the study popula-
tion was restricted to cancer.

2.3  |  Data extraction

Two authors independently (JK, HW) extracted data from eligible 
studies using a standardized form. Data were extracted on study 
design, study population, age, follow- up period, site of index VTE, 
anticoagulant treatment, definition used for contraceptive- related 
index VTE, number of patients with contraceptive- related index 
VTE, number of patients with thrombophilia or other provoking fac-
tors during index VTE, number and/or rate of recurrent VTE and the 
number of patient- years of follow- up for our group of interest i.e. 
young women using estrogen- containing contraceptives.

Essentials

• Data on recurrence risk after a venous thromboembo-
lism related to estrogen use are conflicting

• Summary data with precise estimates are needed to 
guide anticoagulant treatment decisions

• The rate of recurrence after stopping anticoagulation is 
low (1.57 per 100 patient- years)

• These results support short- term anticoagulation
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2.4  |  Assessment of risk of bias

Risk of bias was assessed for each selected study using the Quality In 
Prognosis Studies (QUIPS) tool using pre- specified criteria (Table S3). 
The domain ‘confounding’ was excluded from the assessment since 
we did not compare two groups in the main outcome, but rather an 
absolute rate rather, which is not subject to confounding. However, 
we did evaluate risk factors that could possibly affect this rate in 
several subgroup analyses. Risk of bias was judged as ‘low’, ‘unclear/
moderate’, or ‘high’. A sensitivity analysis was performed restricted 
to studies not judged to be at high risk of bias in any of the domains.

2.5  |  Study population analysis

The primary analysis was restricted to our group of interest, i.e. young 
women using estrogen- containing contraceptives, which included 
combined oral estrogen- containing contraceptives and estrogen- 
containing vaginal patches or rings. This analysis comprised studies 
that either exclusively included women with a mean age of less than 
50 years using estrogen- containing contraceptives or that provided 
outcomes for this specific subgroup in the manuscript. If the type of 
oral contraceptives was not specified in the study, we assumed that 
estrogens were included, as combined oral contraceptives are the 
most commonly used agents. When data were provided for various 
age subgroups, data from patients <50 years of age were used, since 
contraceptive users are usually younger. Studies reporting on com-
bined groups including both HRT and OC were included only when 
the mean age was below 50 years. Studies reporting on combined 
groups including pregnant or postpartum patients were excluded 
since recurrence risk estimates may be different.

2.6  |  Statistical analysis

For each included study, the rate of recurrence (with its 95% CI), 
expressed as the number of VTE events per 100 patient- years, was 
calculated from the number of recurrent VTE events and the num-
ber of patient- years of follow- up. If these data were not reported 
directly they were estimated from the provided data as follows: 
Patient- years could be calculated from the mean or median duration 
of follow- up and the number of patients. For example, if mean or 
median follow- up was 4 years and the number of patients was 100, 
we estimated the total number of patient- years to be 400 (n = 7). 
The rate of recurrence could be estimated by annualizing the cumu-
lative incidence reported by Kaplan– Meier estimates. For example, 
if the cumulative incidence at 5 years was 15%, we estimated the 
annualized rate of recurrence to be 3.0 per 100 patient- years (n = 1).

Results were pooled using a random- effects model with in-
verse variance weighting and a logit transformation with 0.5 used 
as continuity correction. The Knapp Hartung method was applied 
and the Sidik- Jonkman estimator was used to estimate the between- 
study variance (τ2). The degree of statistical heterogeneity between 

studies was assessed using the I2 statistic (>75% considered sub-
stantial). Potential publication bias was explored by a funnel plot.

2.7  |  Subgroup analyses

Subgroup analyses were performed for; (1) studies including pa-
tients with high- risk types of thrombophilia (defined as protein S or 
C deficiency, antithrombin deficiency, antiphospholipid syndrome, 
homozygous factor V Leiden or prothrombin gene mutation, het-
erozygosity for both factor V Leiden and the prothrombin gene 
mutation); (2) studies in which other provoking factors, as defined 
according to the ISTH,3 were present at the time of the estrogen- 
containing contraceptive- related VTE; (3) studies including patients 
who used extended anticoagulation or started follow- up before dis-
continuation of treatment; (4) studies in which all patients definitely 
stopped hormonal use after the first VTE or were strongly discour-
aged to continue. In addition, studies were grouped according to 
their median or mean duration of follow- up: ≤1 year, 1– 5 years, and 
>5 years.

Analyses were performed with R computing software, version 
4.0.3 (R Foundation for Statistical Computing, Vienna, Austria; 
www.r- proje ct.org), in particular using the meta package version 
4.18– 1.

3  |  RESULTS

3.1  |  Study selection

A total of 4120 records were identified by the database search 
and 41 citations were collected from previous systematic reviews. 
The flowchart is shown in Figure 1. 3777 records remained after 
removal of duplicates of which 3163 were excluded after screen-
ing of titles and abstracts. A further 600 articles were excluded 
after full text screening, mainly because no results were reported 
on our group of interest (n = 427), the study population was not 
applicable to the primary analysis (n = 12), the design was inappro-
priate (n = 105), only data for recurrent VTE were reported during 
the initial treatment period (n = 27), studies reported on the same 
cohort (n = 13), or absolute numbers of events or rates were not 
reported (n = 5).

3.2  |  Characteristics of included studies

Characteristics of the remaining 14 studies, that investigated women 
with estrogen- containing contraceptives (n = 3112) are shown in 
Table 1. Sample sizes ranged from 9 to 654 women. Eleven stud-
ies were prospective cohort studies and three were retrospective 
cohort studies. Mean/median follow- up durations ranged from 0.7 
to 9.5 years. Two studies had a follow- up duration ≤1 years,14,15 six 
studies 1– 5 years,16- 21 and six studies >5 years.22- 27

http://www.r-project.org
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3.3  |  Risk of bias

Using the pre- specified QUIPS criteria, one out of 14 studies was 
judged to be at high risk of bias for one bias domain because of no clear 
description of recurrent event or follow- up period, Table S3 shows 
criteria used for risk of bias assessment and Table S4 summarizes the 
risk of bias assessment for all studies. Visual inspection of the funnel 
plot did not indicate selective reporting (Figure S1).

3.4  |  Rate of recurrence

The pooled recurrence rate in women was 1.57 per 100 patient- 
years overall (95% CI: 1.10 −2.23; I2 = 82%) (Figure 2). The pooled 
recurrence rate per 100 patient- years was 2.73 (95%- CI: 0.00– 3643; 
I2 = 80%) in studies with ≤1 year follow- up, 1.35 (95%- CI: 0.68– 2.68 
I2 = 44%) for studies with 1– 5 years follow- up, and 1.42(95%- CI: 
0.84– 2.42; I2 = 78%) for studies with >5 years follow- up (Table 2). 
Results were consistent in the sensitivity analysis in which one 
study, judged to be at high risk of bias in one bias domain, was ex-
cluded (pooled rate 1.41; 95% CI: 1.04– 1.92; I2 = 63%; Figure S2).

3.5  |  Subgroup analyses

The pooled rate of recurrence among studies including patients with 
high- risk thrombophilia (n = 4) was 1.95 per 100 patient- years (95% 
CI: 0.83– 4.59; I2 = 67%) compared to 1.40 per 100 patient- years 
(95% CI: 0.88– 2.23; I2 = 85%) among studies that had excluded 
women with high- risk thrombophilia (Figure S3). The pooled rate 
of recurrence among studies including women with other provok-
ing factors (n = 5) was 1.56 per 100 patient- years (95% CI: 0.64– 
3.82; I2 = 67%), compared to 1.55 per 100 patient- years (95% CI: 
0.98– 2.46; I2 = 86%) among studies including women without other 
provoking factors (Figure S4). The pooled rate of recurrence among 
studies with anticoagulant treatment during follow- up (n = 1) was 
0.97 per 100 patient- years (95% CI: 0.43– 2.15; I2 = not applica-
ble) compared to 1.62 per 100 patient- years (95% CI: 1.11– 2.35; 
I2 = 82%) among studies without anticoagulant treatment during 
follow- up (Figure S5). The pooled rate of recurrence among stud-
ies in which all patients definitely stopped hormonal use after the 
first VTE or were strongly discouraged to continue (n = 8) was 1.31 
per 100 patient- years (95% CI: 0.71– 2.4; I2 = 87%) compared to 1.87 
per 100 patient- years (95% CI: 1.18– 2.96; I2 = 68%) among studies 

F I G U R E  1  PRISMA Flowchart
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including patients who did not stop during follow- up or was not re-
ported. (Figure S6).

4  |  DISCUSSION

In this systematic review, the rate of recurrence after stopping an-
ticoagulant treatment for a VTE in younger women using estrogen- 
containing contraceptives was low, with a pooled rate of 1.57 per 
100 patient- years. These findings suggest that only short- term an-
ticoagulation for 3– 6 months after an estrogen- containing related 
VTE could be appropriate.

Our systematic review indicates that the risk of recurrent VTE 
among women with a VTE related to estrogen- containing contra-
ceptives is equivocal, likely due to differences in study design, fol-
low- up durations, and studied populations. This is reflected by the 
wide confidence intervals and substantial heterogeneity (I2 = 82%) 
across studies in the meta- analysis.

Currently, it is still debated whether anticoagulation can safely 
be stopped in women after an estrogen- containing contraceptive 
related VTE. Three prospective studies concluded that the risk after 
recurrence was similar for women with hormone related versus 
unprovoked VTE.2,15,23 Yet, the point estimate of the hazard ratio 
indicated a 40%– 50% lower incidence although not statistically 
significant. However, in the counselling for long- term secondary 

prevention, this is less relevant than the absolute recurrence rate in 
women with a hormone related VTE.

Consistent guidance on decisions regarding treatment duration 
for a VTE related to estrogen- containing contraceptives is lacking. 
The 2020 American Society of Hematology (ASH) guideline recom-
mends short- term treatment of 3– 6 months for patients with VTE 
provoked by a transient risk factor, which includes estrogen use.4 
In contrast, the 2019 ESC guideline categorizes estrogen use within 
the group of ‘intermediate’ recurrence risk (3%– 8% per year), which 
includes both unprovoked VTE and VTE provoked by minor tran-
sient risk factor, suggesting extended (also termed long- term, or in-
definite) oral anticoagulation.6 Only in women with a diagnosis of PE 
within 3 months after the initial start of estrogen- containing contra-
ceptives, discontinuation of anticoagulation could be considered.7,8

The overall pooled recurrence rate of 1.57% per year in this sys-
tematic review is well below the ESC threshold to classify patients 
as ‘intermediate’ recurrence risk. Even in the analysis restricted to 
studies with a follow- up duration of ≤1 year and, in various high- risk 
subgroup analysis, the risk point estimate of the did not exceed this 
threshold of 3% per year, which has been considered by some as the 
threshold above which the benefit of long- term anticoagulation in 
preventing recurrent VTE outweighs the major bleeding risk.

The present study has limitations. First, we found evidence of 
substantial heterogeneity in most of the meta- analyses. The most 
likely explanation for this heterogeneity is a difference in study 
populations between studies, as differences were observed in age, 
types of hormones and additional risk factors. We performed sev-
eral pre- specified subgroup analyses, which could not fully explain 
the heterogeneity. This issue could potentially be explored better in 
future studies using a meta- analysis of individual patient data or in 
large prospective natural history studies of VTE recurrence rate and 
risk factors for recurrence in patients who stop anticoagulation after 
3– 6 months. Second, although the vast majority of women used 
estrogen contraceptive pills, some patients used different types of 
estrogen- containing hormones (i.e. patches or rings) which may be 
associated with different recurrence rates. In addition, different for-
mulations of estrogen contraceptive pills were used, which may also 

F I G U R E  2  Pooled rate of recurrent VTE in women with estrogen- containing contraceptives

TA B L E  2  Pooled rates of recurrent venous thromboembolism 
classified by duration of follow- up in women with estrogen- 
containing contraceptives

Duration of follow- up Studies, n
Pooled rate per 100 
patient- years (95% CI)

≤1 year 2 2.73 (0.00– 3643.43; 
I2 = 80%)

1– 5 years 6 1.35 (0.68– 2.68; I2 = 44%)

>5 years 6 1.42 (0.84– 2.42; I2 = 78%)
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be associated with varying recurrence rates. Insufficient data were 
available in the original studies to perform subgroup analyses on 
type of estrogen- containing contraceptives. Besides limited data on 
this specific patient population, knowledge on what risk factors for 
recurrence are contributing -  such as age, BMI, length of estrogen- 
contraceptive use prior to VTE, post thrombotic syndrome, D- dimer 
results, were also lacking. Third, the duration of anticoagulation 
prior to discontinuation differed across studies. However, many 
studies have shown that the duration of the initial anticoagulation 
period is unlikely to significantly impact the recurrence rate, as long 
as at least 3 months of anticoagulation have been given.12 Fourth, in 
this systematic review we did not estimate incidence rates for stan-
dardized time intervals. We restricted our systematic review to data 
provided by studies instead of individual patient data and studies did 
not provide VTE events per time interval. Lastly, we did not assess 
long- term sequelae of recurrent VTE, such as impact on quality of 
life or post- thrombotic syndrome, that should also be taken into ac-
count in guidance of optimal anticoagulant treatment.

The risk of VTE recurrence in women with estrogen- containing 
contraceptives appears to be low, which supports short- term antico-
agulation for 3– 6 months after VTE related to estrogen- containing 
contraceptives. However, data and contributing risk factors for this 
specific patient population are limited and strong recommendations 
about duration of anticoagulants cannot be made. Large prospective 
studies on VTE recurrence rates and risk factors for recurrence are 
needed in patients with VTE associated with estrogen- containing 
contraceptives who stop anticoagulation after 3– 6 months.
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