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The risk of recurrence after discontinuation of anticoagulation for a combined

Therefore, we conducted a systematic review and meta-analysis to estimate the in-

cidence of recurrent VITE among women with COC-associated VTE, unprovoked
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VTE and to compare the incidence of recurrent VTE between the two groups. The
Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic
Reviews, Embase Classic +Embase and Medline ALL to July 2020 and citations from
included studies were searched. Randomized controlled trials, prospective cohort
studies and meta-analyses of these study types were selected. The analysis was con-
ducted by random-effects model. Nineteen studies were identified including 1537
women [5828 person-years (PY)] with COC-associated VTE and 1974 women (7798
PY) with unprovoked VTE. Studies were at low risk of bias. The incidence rate of
VTE recurrence was 1.22/100 PY [95% confidence interval (CI) 0.92-1.62, I* = 6%)]
in women with COC-associated VTE, 3.89/100 PY (95% CI 2.93-5.17, I = 74%) in
women with unprovoked VTE and the unadjusted incidence rate ratio was 0.34 (95%
CI 0.26-0.46, I* = 3%). The recurrence risk in women after COC-associated VTE is
low and lower than after an unprovoked VTE.

KEYWORDS

thrombosis, women

INTRODUCTION

Combined oral contraceptive (COC) use is associated with
increased risk for venous thromboembolism (VTE), but the
absolute risk of VTE recurrence after discontinuing antico-
agulation for these events is unclear.! Estimating the long-
term risk of VTE recurrence is crucial when determining an
appropriate duration of anticoagulation. It is recommended
that those with a low risk of VTE recurrence (e.g. index VTE
provoked by a major surgery) should stop anticoagulation
after the initial three-month treatment period, whereas
those at high risk of recurrence (e.g. unprovoked index VTE),
should be considered for extended anticoagulation beyond
the initial treatment period as secondary prevention.”

Some studies have demonstrated a lower risk of VTE
recurrence after stopping anticoagulation in women with
COC-associated VTE compared to women with unprovoked
events, suggesting that women who were COC users prior
to VTE have a low recurrence risk.>”® Other studies have
observed a similar risk of VTE recurrence between these
groups, suggesting the observed low risk in COC users may
have been due to confounding factors as such patients tend
to be healthy young women.”® Taken together, these stud-
ies have been limited by one or more being of small sample
size, heterogeneity in patient characteristics, variability in
follow-up periods and reporting of results.’

Providing precise and reliable estimates of the incidence
of recurrence after a COC-associated VTE has importance
for clinical decisions relating to the duration of anticoagu-
lant therapy in such patients. Given this knowledge gap, we
conducted a systematic review and meta-analysis to estimate
the incidence of recurrent VTE after stopping anticoagu-
lation among women with COC-associated VTE, among
women with unprovoked VTE, and to compare the risk of
recurrence between these two groups.

contraceptive agents, oestrogens, oral contraceptive, recurrence, venous thromboembolism, venous

METHODS

The protocol for this systematic review was registered on
PROSPERO on 28 April 2020 (CRD42020150304). The systematic
review is reported in accordance with the MOOSE Guidelines."

Data sources and searches

A comprehensive search strategy was conducted by a re-
search librarian across the following databases: Cochrane
Central Register of Controlled Trials, Cochrane Database of
Systematic Reviews, Embase Classic +Embase and Medline
ALL (Medline and Epub Ahead of Print and In-Process, In-
Data-Review & Other Non-Indexed Citations), all from the
OvidSP platform, from the databases' inception to July 2020
(Supplementary Information). Each search strategy com-
prised a combination of controlled vocabulary terms and text
words, adapting the database-specific search syntax with no
language restrictions. We also identified additional studies by
screening references of all eligible studies. No searches were
conducted to locate grey literature or unpublished studies.
EndNote software was used to identify and remove duplicate
citations (Version 8.1, Clarivate, Philadelphia, PA, USA).

Eligibility criteria

We included prospective cohort studies, randomized con-
trolled trials and meta-analyses of these study types that as-
sessed adult women with: (1) objectively confirmed initial
COC-associated VTE; who (2) received a minimum of three
months of anticoagulation; (3) discontinued COC prior to or
at time of discontinuation of anticoagulation; (4) whose time
of follow-up began after anticoagulation was discontinued;
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and (5) where recurrent VTE data were available. Index VTE
types included pulmonary embolism (PE), deep-vein throm-
bosis (DVT), cerebral vein thrombosis (CVT) and splanchnic
vein thrombosis. Studies were excluded if the women were sys-
tematically treated with an alternative pharmacologic agent
intended to reduce the risk of recurrent VTE (e.g. aspirin) or if
the diagnosis of recurrent VTE was not confirmed by objective
testing. Studies only available as abstracts also were excluded.
If the data on a particular cohort were published in mul-
tiple articles, only the article with the most recent follow-up
was included. Authors of the identified papers were con-
tacted to resolve inquiries and to provide additional data on
variables not reported in the respective publications.

Study selection

Two reviewers (Jameel Abdulrehman and Carolyne Elbaz)
independently screened titles and abstracts of citations
identified in the search using the Rayyan online tool for
consideration of inclusion into the review."" The reviewers
independently performed full text reviews on all citations
considered eligible for inclusion. Any disagreements regard-
ing inclusion were resolved through discussion and a third
reviewer (Leslie Skeith) when needed.

Outcomes

The primary outcome was recurrent VTE in women objec-
tively confirmed on diagnostic imaging.

Data extraction

Two reviewers (Jameel Abdulrehman and David Aziz) in-
dependently extracted the following data from the included
studies: (1) study characteristics (author, publication year,
study design, number of women with COC-associated and
unprovoked VTE, definition of COC-associated and un-
provoked VTE groups, type of index and recurrent VTE,
and if clinical risk scores were involved in the decision for
anticoagulation discontinuation); (2) outcomes (number of
recurrent VTE and follow-up time for women with COC-
associated and unprovoked VTE, and age-adjusted com-
parisons for the risk of recurrent VTE between women with
COC-associated and unprovoked VTE if available). Any dis-
agreements regarding data extraction were resolved through
discussion and a third reviewer (Leslie Skeith) when needed.

Risk of bias assessment

Two reviewers (Jameel Abdulrehman and Carolyne Elbaz)
independently conducted risk-of-bias assessments in the in-
cluded studies using the Newcastle-Ottawa Scale (NOS).12
The NOS is designed to assess the quality of non-randomized
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studies in a meta-analysis and evaluates the risk of bias across
the domains of selection of the study groups, comparability
of the study groups and outcome ascertainment using a star
system. A study with zero stars is considered at the highest
risk, whereas a study with nine stars is considered at the low-
est risk. The risk of bias was judged solely on the published
text and not based on author clarifications. Any disagree-
ments regarding risk of bias were resolved through discus-
sion and a third reviewer (Leslie Skeith) when needed.

Data synthesis and analysis

The incidence rate of VTE recurrence in each study was esti-
mated using the number of recurrent VTE events and the total
follow-up time in person-years. To estimate the 95% confidence
interval (CI) for studies that had zero events, a continuity correc-
tion of 0.5 was added to the number of events. Random-effects
Poisson regression models with Hartung and Knapp adjustment
was used to pool the incidence rates of VTE recurrence across
the studies. No continuity correction was used for studies with
zero events for the pooling of incidence rates. A similar approach
was used to pool incidence rate ratios comparing women with
COC-associated and unprovoked VTE and is presented as an
incidence rate ratio. We also aimed to pool age-adjusted com-
parison between women with COC-associated and unprovoked
VTE. The percentage of heterogeneity due to between-study het-
erogeneity was assessed using the I” measure. All analyses were
performed in R 4.03 (www.r-project.org) using the meta package.

Subgroup analysis

To assess the sources of heterogeneity among the studies,
subgroup analyses were performed for all outcomes pending
data availability from the respective cohorts: (1) oestrogen-
containing contraceptives only, i.e. no progesterone-only
contraceptive, or hormone-replacement therapy (HRT); (2)
cohorts deemed to be at lower risk for recurrence based on the
individual study-specific criteria that predefined a low-risk
subgroup based on a clinical prediction score and/or D-dimer
values; and (3) cohorts that did not include distal DVT as a re-
current VTE. As most studies included in the review did not
conduct an age-adjusted relative recurrence rate comparison
between women with COC-associated and unprovoked VTE,
an additional post-hoc subgroup analysis was conducted that
included only women under 50 years of age at time of study en-
rolment in an attempt to assess the effect of age as a confounder.

RESULTS
Search for included studies
A total of 15997 records were identified through the data-

base search with an additional four records through other
screening references by hand of eligible studies, of which
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147 were selected for full-text screening and 19 were in-
cluded in this review (Figure 1). The third reviewer was
not needed to resolve any disagreements regarding study
selection, data extraction, or risk of bias assessment. The
study by Tait et al. was only available as an abstract, but
was included in this review as it was described in detail in
several full-text articles."> Authors of the respective stud-
ies contributed additional unpublished data in 16 of the 19
studies.

Characteristics of included studies

The 19 studies included a total of 1537 women (5828
person-years of follow-up) with an index COC-associated
VTE and 1974 women (7798 person-years of follow-up)
with an index unprovoked VTE. The total length of fol-
low-up in the individual studies in the COC-associated
and unprovoked VTE groups ranged from 31 to 1739
and 24 to 1532 person-years, respectively. Sixteen of the
studies were prospective cohorts, two were extended
follow-ups after randomized controlled trials and one
was a secondary analysis of a randomized controlled
trial (Table 1). Within the COC-associated VTE groups,
seven studies grouped contraceptive and HRT-associated
VTE together,”®® and one study grouped outcomes
for COC-associated VTE and VTE that occurred while

on progesterone-only contraceptive together.19 A very
conservative estimate would be approximately 10% of
the patients in the COC arm were HRT-associated VTE.
Three cohorts selectively discontinued anticoagulation
after index VTE in individuals deemed to be at low risk
for recurrence based on clinical decision rules and/or D-
dimer status.*'®' An additional six studies had patient
data available for those with negative for D-dimers, but in
these studies D-dimer did not play a role in the decision
to discontinue anticoagulation.'>'*20%*

Overall, studies were at low risk of bias with a mean of 6.6
stars (Table 2). A risk of bias assessment was not performed
on Tait 2007 as it was only available in abstract form."”
Studies generally lost points for lack of description of ascer-
tainment of COC exposure and for lack of adjusted compar-
ison between women with COC-associated VTE and women
with unprovoked VTE.

Incidence rate of VTE recurrence in women with
COC-associated VTE

The pooled incidence rate of VTE recurrence in women
with COC-associated VTE from 19 studies was 1.22 per
100 person-years (95% CI 0.92-1.62, I’ = 6%) (Figure 2).
The risk of recurrence was similar in the subgroup analyses
(Supplementary Appendix).

c
.g Records identified through Additional records identified
i database searching through other sources
=§ (n =15997) (n=4)
)
=
_J v v
Records after duplicates removed
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)
Full-text articles excluded,
Full-text articles assessed with reasons
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i (n=147) (n =19) Abstract or
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w
(n = 62) Incorrect patient
) Studies included in population
qualitative synthesis
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FIGURE 1 Study identification and selection flow diagram
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TABLE 2 Risk of bias assessments
Study number Source Selection (/4)
1 Palareti 2002 * %k
2 Schulman 2006 * %k
3 Shrivastava 2006 * %k
4 Tait 2007 N/A
5 Baglin 2008 * %k %
6 Poli 2008 * %k *
7 Christiansen 2005 %k F ok
8 Cosmi 2010 * %k
9 Miranda 2010 K%k k
10 Olié 2012 2.2.2.0.
11 Le Moigne 2013 % % %k ok
12 Eischer 2014 % %k kX
13 Palareti 2014 * %k
14 Rodger 2016 K%k %k ok
15 Nagler 2018 %k %k
16 Rodger 2017 * %k ok
17 Zabczyk 2017 * ok k
18 Kearon 2019 *k
19 Pires 2019 % % %k Kk

Outcome

Comparability (/2) (/3) Total
0 K %ok 6
0 * %k 6
0 **k 5
N/A N/A N/A
0 K %k ok 6
0 * %k 6
0 K %k 7
0 K %k 6
0 ok k 6
0 K %k 7
*k * %k 9
*k K %k 9
0 * %k 6
*x K %k 9
0 K %ok 7
0 *k 6
0 K %k 6
0 * %k 5
0 * %ok 7

Incidence rate of VTE recurrence in women with
unprovoked VTE

In women with unprovoked VTE, the pooled incidence
rate from 19 studies was 3.89 per 100 person-years (95%
CI 2.93-5.17, I* = 74%) (Figure 3). The incidence rate was
similar in the subgroup that excluded distal DVT (3.7 per
100 person-years, 95% CI 2.54-5.41), but was lower in the
low-risk subgroup (2.79 per 100 person-years, 95% CI 1.61-
4.83) and the subgroup aged younger than 50 years old (2.87
per 100 person-years, 95% CI 1.90-4.35) (Supplementary
Appendix).

Unadjusted incidence rate ratio of VTE
recurrence comparing women with COC-
associated VTE to women with unprovoked VTE

Comparing women with COC-associated VTE to women
with unprovoked VTE, the unadjusted incidence rate
ratio was 0.34 (95% CI 0.26-0.46, I* = 3%) (Figure 4). The
results were similar across the oestrogen-containing-
contraceptives-only subgroup (0.37, 95% CI 0.26-0.54), the
low-risk subgroup (0.33, 95% CI 0.15-0.70) and the subgroup
that excluded distal DVT (0.34,95% CI 0.22-0.53), but the
age under 50years subgroup had a higher unadjusted inci-
dence rate ratio of 0.51 (95% CI 0.24-1.06) (Supplementary
Appendix).

Age-adjusted incidence rate ratio of recurrent
VTE comparing women with COC-associated
VTE to women with unprovoked VTE

Meta-analysis of the age-adjusted incidence ratio of recurrent
VTE could not be conducted as only three studies presented
age-adjusted analyses, each with a different effect measure.
The Eischer 2014 cohort adjusting for age, site of VTE and
congenital thrombophilia and the relative risk ratio was 0.4
(95% CI 0.2-0.8).” The Kearon 2019 cohort adjusting for age
alone calculated a hazard ratio of 0.11 (95% CI 0.01-0.85).*
Lastly, the Le Moigne 2013 cohort adjusting for age alone re-
ported an incidence rate ratio of 1 (95% CI 0.3-3.2).”

DISCUSSION

This systematic review, including 19 studies with a total of
1537 women with COC-associated VTE (5828 person-years
of follow-up) and 1974 women with unprovoked VTE (7798
person-years of follow-up) found a low risk of recurrence
after a COC-associated VTE at 1.22 per 100 person-years,
which was lower than in women with unprovoked VTE at
3.89 per 100 person-years. The pooled unadjusted incidence
rate ratio was 0.34, but we were unable to calculate a pooled
comparison adjusted for age.

The finding of a low risk of recurrence after a COC-
associated VTE is clinically relevant. The decision to
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Study Events  Time Incidence 959 C|
Rate
Palareti 2002 0 31-00 - 1-61 [0-10; 25-79]
Schulman 2006 2 110-00 = 1-82  [0-45; 7-27]
Shrivastava 2006 2 36-20 L 5-52  [1-38;22-09]
Tait 2007 2 57-50 ; L 3:48 [0-87; 13-91]
Baglin 2008 0 77-20 —+ 065 [0-04; 10-35]
Poli 2008 3 87-30 : 3:44 [1-11;10-65]
Christiansen 2005 6 621-:00 T 0-97 [0.43; 2-15]
Cosmi 2010 1 165-00 =i 0-61 [0-09; 4 30]
Miranda 2010 2 79-00 — 2-:53 [0-63;10-12]
Olié 2012 7 341-30 i 2:05 [0-98; 4-30]
Le Moigne 2013 12 726-00 e 1-65  [0-94; 2-91]
Eischer 2014 14 173900 == 0-81 [0-48; 1-36]
Palareti 2014 2 173-00 — 116 [0-29; 4-62]
Rodger 2016 4 352:35 T 1-14 [0-43; 3-02]
Nagler 2018 1 22109 0-45 [0-06; 3-21]
Rodger 2017 4 277-55 T 1-44 [0-54; 3-84]
Zabczyk 2017 1 37-70 T 2:65 [0-37;18-83]
Kearon 2019 1 235:00 ™ 0-43 [0-06; 3-02]
Pires 2019 6 460-28 T 1-30 [0-59; 2-90]
Random-effects model 70  5827-47 <& 122 [0-92; 1-62]
Prediction interval — [0-81; 1-85]
Heterogeneity: 1= 6% ! ! ! ' ! ! !
0O 2 4 6 8 10 12

Incidence Rate Per 100 Person Years

FIGURE 2

continue anticoagulation after the initial three-month treat-
ment period with the associated risk of major bleeding must
be weighed against the risk of recurrent VTE off anticoag-
ulation. The estimated incidence of major bleeding on ex-
tended anticoagulation on vitamin K antagonists and direct
oral anticoagulants is 1.74 and 1.12 events per 100 person-
years, respectively.”* The risk of major bleeding is lower in
young people, with a risk approximately 1/3 of those older
than 65years of age.”* While the case fatality rate of major
bleeding is estimated at 10 per 100, this is likely lower in
young women.** One must also consider complications of
heavy menstrual bleeding on anticoagulation in the demo-
graphic of young women. In our analysis, the estimated risk
of recurrence after a COC-associated VTE was low at 1.22
per 100 person-years; likely low enough to warrant antico-
agulation discontinuation after the initial treatment period.

Despite methodological differences, findings in this
study were in keeping with meta-analysed data assessing
the risk of recurrent VTE in women after COC-associated
VTE.? In that study, Wiegers et al. estimated the pooled re-
currence rate in women with COC-associated VTE as 1.57
(95% CI 1.10-2.23, I* =80%) per 100 person-years compared
to 1.22 (95% CI 0.92-1.62, I* = 6%) per 100 person-years
in this analysis. Wiegers et al. included 14 studies of both

Incidence rate of VTE recurrence in women with COC-associated VTE

retrospective and prospective designs, whereas this study
included 19 studies of only prospective designs. Compared
to prospective cohorts, retrospective cohort studies are at
higher risk of bias due to missing or poor-quality data per-
taining to exposure or outcomes. The larger number of stud-
ies with prospective data in this analysis is a testament to
the extensive contributions by study authors that provided
additional unpublished data. In addition, Wiegers et al. fo-
cused solely on the risk of recurrence in women after COC-
associated VTE, whereas this study also calculated the risk
of recurrence in women after unprovoked VTE and a risk
comparison between women with COC-associated VTE and
unprovoked VTE.

The finding of a decreased risk of recurrent VTE in
women after COC-associated VTE compared to unprovoked
VTE, is in keeping with the findings of the DASH study,
which used meta-analysed data from several prospective co-
horts.”® In addition to abnormal D-dimer after anticoagula-
tion discontinuation, age less than 50 years old and male sex,
VTE not associated with hormonal (COC or HRT) therapy
was found to be a major predictor for increased recurrence
risk in the DASH predictive model.**’ Similar to the pooled
unadjusted incidence rate ratio of 0.34 in this study, the
DASH study estimated an optimism-corrected hazard ratio
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Incidence

Study Events Time 95% CI
Rate

Palareti 2002 7 120-00 —— 5-83 [2:78; 12-24]
Schulman 2006 24 1017-50 - 2:36  [1-58; 3-52]
Shrivastava 2006 2 50-50 X 3-96 [0-99; 15-84]
Tait 2007 8 66:10 : 12:10 [6-05; 24-20]
Baglin 2008 7 211-50 — 3:31  [1-58; 6-94]
Poli 2008 5 126-50 3-:95 [1-65; 9-50]
Christiansen 2005 12 706-00 — 1-70  [0-97; 2:99]
Cosmi 2010 26 461-00 L B 564 [3-84; 8-28]
Miranda 2010 1 24-30 [ 4-12 [0-58; 29-21]
Olié 2012 27 431-70 P— 6-:25 [4-29; 9-12]
Le Moigne 2013 4 279-:00 1-43  [0-54; 3-82]
Eischer 2014 49  1532-00 = 3:20 [2-42; 4-23]
Palareti 2014 17 233-00 7-30 [4-54;11-74]
Rodger 2016 48  1485-02 I 3:23  [2-44; 4-29]
Nagler 2018 14 324-50 — 4-31 [2:56; 7-28]
Rodger 2017 4 129-80 s 3-:08 [1-16; 8-21]
Zabczyk 2017 17 156-20 f —"> 10-88 [6:77;17-51]
Kearon 2019 12 316:00 — . 3:80 [2:16; 6-69]
Pires 2019 1 12741 —+————F—— 0-78 [0-11; 5-57]
Random-effects model 285 7798-03 - 3-89 [2-93; 5-17]

Prediction interval

[1-37; 11-03]

Heterogeneity: 12 =74% 0

| | | | |
4 6 8 10 12

Incidence Rate Per 100 Person Years

FIGURE 3

recurrence of 0.35 in women with hormonal -associated
VTE compared to women not taking hormonal therapy.*®

It remains unclear if the difference in recurrence risk
between women with COC-associated VTE and women
with unprovoked VTE can be attributed to the confounder
of COC users being generally healthy young women. The
use of COC is predominantly in younger women and de-
creases with age, while the risk of recurrent VTE increases
with age, with a hazard ratio for recurrence in women of
1.3 (95% CI 1.1-1.5) for every 10-year increase in age.***’
In our review, both age-adjusted analysis from Eischer
et al. and Kearon et al. cohorts demonstrated a lower risk
of recurrence after COC-associated VTE, but the age-
adjusted analysis in the cohort by Le Moigne et al. was in-
conclusive given the wide confidence intervals.>*’ It must
be noted that in the Kearon 2019 cohort, anticoagulation
was selectively discontinued in those deemed at low risk
for recurrent VTE based on D-dimer being negative on
anticoagulation and after one month off anticoagulation.”
In the unadjusted analyses, seven of the 19 studies, includ-
ing the Eischer 2014 and Kearon 2019 cohorts, had a lower
risk of recurrence after COC-associated VTE,>*!>16:21,28.30
However, the subgroup analysis for those under 50years

Incidence rate of VTE recurrence in women with unprovoked VTE

failed to find a difference in recurrence risk. Although the
relative risk remains unclear, the low absolute risk of re-
currence after a COC-associated VTE is reassuring and is
more clinically relevant when counselling these patients
regarding discontinuation of anticoagulation.

The potential limitations of this review must also be con-
sidered. First, there was substantial clinical heterogeneity in
the study populations, including differing age groups and
VTE types. Several of the included studies did not differen-
tiate between women who had VTE while on COC, HRT, or
progestin-only preparations, which is a limitation to com-
bining studies in our meta-analysis. Compared to non-users,
COC use increases the risk of VTE two- to fourfold and HRT
use by 1.5- to twofold, whereas progestin-only pills, proges-
terone intrauterine devices and transdermal oestrogen-only
HRT preparations do not seem to increase the risk of VTE.?
Separating these groups may also be important as the VTE
risk of a specific preparation is correlated with its ‘total es-
trogenicity’, increasing with higher oestrogen doses, but
decreasing based on the anti-oestrogenic activity of specific
progestins.® > Accurately describing the type of hormonal
risk factor for VTE has prognostic importance, as the risk of
recurrence is inversely correlated with the thrombogenicity
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Oestrogen Unprovoked Incidence Rate
Study Events Time Events Time Ratio IRR 95% CI
Palareti 2002 0 31a00 7 120-00 ] I 0-26 [0-01; 4-52]
Schulman 2006 2 110-00 24 1017-50 T 0-77 [0-18; 3-26]
Shrivastava 2006 2 36-20 2 50-50 B S [ — 1-40 [0-20; 9-90]
Tait 2007 2 57-50 8 66-10 - T 0-29 [0-06; 1-35]
Baglin 2008 0 77-20 7 211-50 i 0-18 [0-01; 3-20]
Poli 2008 3 87-30 5 126-50 _i—"— 0-87 [0-21; 3-64]
Christiansen 2005 6 621-00 12 706-00 T 0-57 [0-21; 1-51]
Cosmi 2010 1 165-00 26 46100 ——F 0-11 [0-01; 0-79]
Miranda 2010 2 79:00 1 24-30 : 0-62 [0-06; 6-78]
Olié 2012 7 341-30 27 431-70 e 0-33 [0-14; 0-75]
Le Moigne 2013 12 726-00 4 279-00 L 1-15 [0-37; 3-57]
Eischer 2014 14 1739:00 49  1532:00 ' 0-25 [0-14; 0-46]
Palareti 2014 2 173-00 17 233-00 — 0-16 [0-04; 0-69]
Rodger 2016 4 352-35 48  1485-02 | 0-35 [0-13; 0-97]
Nagler 2018 1 221-09 14 32450 — = 0-10 [0-01; 0-80]
Rodger 2017 4 277-55 4 129-80 0-47 [0-12; 1-87]
Zabczyk 2017 1 37-70 17 156-20 0-24 [0-03; 1-83]
Kearon 2019 1 235-00 12 316:00 @ —— 1 — 0-11 [0-01; 0-86]
Pires 2019 6 460-28 1 127-41 _i_—'— 1-66 [0-20; 13-80]
I
|
Fixed-effect model < 0-34 [0-26; 0-45]
Random-effects model < 0-34 [0-26; 0-46]
Prediction interval — [0-26; 0-46]
T T T 1

Heterogeneity: 12 =3%

FIGURE 4
VTE

of the risk factor." We conducted subgroup analyses to at-
tempt to account for variations in study populations.
Second, we were unable to estimate a pooled age-adjusted
comparison of the risk of recurrence between women with
COC-associated VTE and women with unprovoked VTE.
Therefore, it is not possible to rule out that the lower risk
of recurrence observed after a COC-associated VTE is con-
founded by the younger age of COC users, compared to
women with unprovoked events. Third, the risk of COC-
associated VTE may vary, as the clinical phenotype may be
closer to provoked VTE if the event occurs soon after COC
initiation (i.e., within one year) or with a higher oestrogen
dose of COC and closer to unprovoked VTE if the event oc-
curs several years after COC initiation or with lower-dose
oestrogen of COC.*

A potential bias in the calculation of the recurrence
risk must also be examined. We calculated the risk of re-
currence in the individual studies based on the number
of recurrent events divided by the total follow-up time
in person-years. As the risk of recurrent VTE decreases
with time after anticoagulation discontinuation, studies
that had longer follow-up may artificially have a mean
lower risk of recurrence per year compared to studies
with shorter follow-up.”® As almost all included studies
had greater than one year follow-up, our calculated re-
currence risk after a COC-associated VTE of 1.22 per 100

01 0512 10

Unadjusted incidence rate ratio of VTE recurrence comparing women with COC-associated VTE to women with unprovoked

person-years may underestimate the recurrence risk at
one year. Nonetheless, it is unlikely that the risk would be
greater than the 5% recurrence risk at one year threshold
deemed to be appropriate for continuing anticoagulation
as secondary prevention.

To conclude, the estimated risk of recurrence is low
in women with COC-associated VTE and is lower than
in women with unprovoked VTE; however, age differ-
ences between these groups may be a major confounder.
These findings may help clinicians and patient shared
decision-making regarding the risk of recurrent VTE
after anticoagulation discontinuation. The low num-
ber of women with COC-associated VTE included in
this study highlights the need for more research in this
demographic.

AUTHOR CONTRIBUTIONS

Gregoire Le Gal, Clive Kearon and Leslie Skeith con-
ceived the study. Jameel Abdulrehman, Carolyne Elbaz,
Sameer Parpia, Gregoire Le Gal, Clive Kearon and Leslie
Skeith designed the study. Rouhi Fazelzad designed the
search strategy. Jameel Abdulrehman and Carolyne Elbaz
conducted the primary and secondary screens and risk of
bias assessments. Sameer Parpia, Lisbeth Eischer, Marc A.
Rodger, Suzanne C. Cannegieter, Arina ten Cate-Hoek,
Michael Nagler, Sam Schulman, Suely M. Rezende, Valérie



12

RECURRENT VENOUS THROMBOEMBOLISM AFTER COMBINED ORAL CONTRACEPTIVE

BRITISH JOURNAL OF HAEMATOLOGY

Olié, Gualtiero Palareti, Maura Marcucci, James Douketis,
Daniela Poli, Michal Zabczyk, Diana Aguiar de Sousa,
Bruno Miranda, Mary Cushman and Alberto Tosetto con-
tributed unpublished data. Jameel Abdulrehman and David
Aziz extracted data from the included studies. Sameer
Parpia conducted the meta-analysis. Jameel Abdulrehman,
Sameer Parpia, Gregoire Le Gal and Leslie Skeith drafted
the manuscript. All authors critically revised and approved
the manuscript.

ACKNOWLEDGEMENTS

Jameel Abdulrehman, Sameer Parpia, Marc Rodger, Sam
Schulman, James Douketis, Gregoire Le Gal and Leslie
Skeith are investigators of the CanVECTOR Network;
the Network receives grant funding from the Canadian
Institutes of Health Research (Funding Reference:
CDT-142654).

CONFLICTS OF INTEREST

Sam Schulman has received research funding from
Octapharma and Boehringer-Ingleheim and honoraria
from Boehringer-Ingelheim, Alnylam, Bayer, Bristol-Myers
Squibb, Daiichi-Sankyo and Sanofi. Leslie Skeith has re-
ceived research funding from CSL Behring and honoraria
from Leo Pharma and Sanofi.

DATA AVAILABILITY STATEMENT
Research data are not shared.

ORCID

Jameel Abdulrehman  https://orcid.
org/0000-0002-3648-2406

Carolyne Elbaz  https://orcid.org/0000-0003-1572-3984
Sameer Parpia (2 https://orcid.org/0000-0002-9407-5622
Rouhi Fazelzad © https://orcid.org/0000-0002-8316-7759
Lisbeth Eischer (© https://orcid.org/0000-0001-5047-8502
Marc A. Rodger © https://orcid.org/0000-0001-8166-3487
Suzanne C. Cannegieter © https://orcid.
org/0000-0003-4707-2303

Arina ten Cate-Hoek © https://orcid.
org/0000-0002-9900-6212

Michael Nagler ( https://orcid.org/0000-0003-4319-2367
Sam Schulman  https://orcid.org/0000-0002-8512-9043
Suely M. Rezende © https://orcid.org/0000-0002-3083-7093
Valérie Olié (2 https://orcid.org/0000-0002-4837-1930
Gualtiero Palareti ® https://orcid.org/0000-0002-4327-9561
Maura Marcucci 2 https://orcid.org/0000-0002-8468-7991
James Douketis © https://orcid.org/0000-0001-5288-0394
Daniela Poli (2 https://orcid.org/0000-0002-5166-6596
Michal Zabczyk © https://orcid.org/0000-0003-1762-308X
Diana Aguiar de Sousa © https://orcid.
org/0000-0002-6702-7924

Bruno Miranda ‘© https://orcid.org/0000-0003-4660-6051

Mary Cushman © https://orcid.org/0000-0002-7871-6143
Alberto Tosetto © https://orcid.org/0000-0002-0119-5204
Gregoire Le Gal ‘© https://orcid.org/0000-0002-9253-248X

Leslie Skeith © https://orcid.org/0000-0002-5587-398X

REFERENCES

1. Kearon C, Ageno W, Cannegieter SC, Cosmi B, Geersing GJ, Kyrle
PA, et al. Categorization of patients as having provoked or unpro-
voked venous thromboembolism: guidance from the SSC of ISTH. |
Thromb Haemost. 2016;14(7):1480-3.

2. Stevens SM, Woller SC, Kreuziger LB, Bounameaux H, Doerschug K,
Geersing GJ, et al. Antithrombotic therapy for VTE disease: second
update of the CHEST guideline and expert panel report - executive
summary. Chest. 2021;160:e545-608.

3. Eischer L, Eichinger S, Kyrle PA. The risk of recurrence in women
with venous thromboembolism while using estrogens: a prospective
cohort study. ] Thromb Haemost. 2014;12(5):635-40.

4. Kearon C, Parpia S, Spencer FA, Schulman S, Stevens SM, Shah V,
etal. Long-term risk of recurrence in patients with a first unprovoked
venous thromboembolism managed according to D-dimer results; a
cohort study. ] Thromb Haemost. 2019;17:1144-52.

5. Douketis J, Tosetto A, Marcucci M, Baglin T, Cosmi B, Cushman M,
et al. Risk of recurrence after venous thromboembolism in men and
women: patient level meta-analysis. BMJ. 2011;342:d813.

6. Aziz D, Skeith L, Rodger MA, Sabri E, Righini M, Kovacs MJ, et al.
Long-term risk of recurrent venous thromboembolism after a first
contraceptive-related event: data from REVERSE cohort study. ]
Thromb Haemost. 2021;19:1526-32.

7. Le Moigne E, Delluc A, Tromeur C, Nowak E, Mottier D, Lacut K,
et al. Risk of recurrent venous thromboembolism among young
women after a first event while exposed to combined oral con-
traception versus not exposed to: a cohort study. Thromb Res.
2013;132(1):51-5.

8. Cushman M, Glynn RJ, Goldhaber SZ, Moll S, Bauer KA, Deitcher
S, et al. Hormonal factors and risk of recurrent venous thrombosis:
the prevention of recurrent venous thromboembolism trial. ] Thromb
Haemost. 2006;4(10):2199-203.

9. Skeith L, Le Gal G, Rodger MA. Oral contraceptives and hormone
replacement therapy: how strong a risk factor for venous thromboem-
bolism? Thromb Res. 2021;202:134-8.

10. Brooke BS, Schwartz TA, Pawlik TM. MOOSE reporting guide-
lines for meta-analyses of observational studies. JAMA Surg.
2021;156(8):787-8.

11. Rayyan QCRI. August 8, 2019; Available from: https://rayyan.qcri.
org/welcome.

12. GA Wells, B Shea, D O'Connell, J Peterson, V. Welch, M Losos, P
Tugwell. The Newcastle-Ottawa scale (NOS) for assessing the qual-
ity of nonrandomized studies in meta-analyses. 2011; Available from:
www.ohri.ca/programs/clinical_epidemiology/oxford.htm.

13. Tait R, GDO L, MD MC, AD MM, Robertson L, King L. Predicting
risk of recurrent venous thrombosis using a 5-point scoring sys-
tem including fibrin D-dimer. ] Thromb Haemost. 2007;5(suppl
2):0-M-060S.

14. Baglin T, Palmer CR, Luddington R, Baglin C. Unprovoked recurrent
venous thrombosis: prediction by D-dimer and clinical risk factors. ]
Thromb Haemost. 2008;6(4):577-82.

15. Cosmi B, Legnani C, Tosetto A, Pengo V, Ghirarduzzi A, Testa S, et al.
Sex, age and normal post-anticoagulation D-dimer as risk factors for
recurrence after idiopathic venous thromboembolism in the Prolong
study extension. ] Thromb Haemost. 2010;8(9):1933-42.

16. Palareti G, Cosmi B, Legnani C, Antonucci E, de Micheli V,
Ghirarduzzi A, et al. D-dimer to guide the duration of anticoagula-
tion in patients with venous thromboembolism: a management study.
Blood. 2014;124(2):196-203.

17. Rodger MA, le Gal G, Anderson DR, Schmidt J, Pernod G, Kahn SR,
et al. Validating the HERDOO?2 rule to guide treatment duration for
women with unprovoked venous thrombosis: multinational prospec-
tive cohort management study. BMJ. 2017;356:j1065.

18. Schulman S, Lindmarker P, Holmstrom M, Lirfars G, Carlsson
A, Nicol P, et al. Post-thrombotic syndrome, recurrence, and
death 10years after the first episode of venous thromboembolism
treated with warfarin for 6 weeks or 6 months. ] Thromb Haemost.
2006;4(4):734-42.


https://orcid.org/0000-0002-3648-2406
https://orcid.org/0000-0002-3648-2406
https://orcid.org/0000-0002-3648-2406
https://orcid.org/0000-0003-1572-3984
https://orcid.org/0000-0003-1572-3984
https://orcid.org/0000-0002-9407-5622
https://orcid.org/0000-0002-9407-5622
https://orcid.org/0000-0002-8316-7759
https://orcid.org/0000-0002-8316-7759
https://orcid.org/0000-0001-5047-8502
https://orcid.org/0000-0001-5047-8502
https://orcid.org/0000-0001-8166-3487
https://orcid.org/0000-0001-8166-3487
https://orcid.org/0000-0003-4707-2303
https://orcid.org/0000-0003-4707-2303
https://orcid.org/0000-0003-4707-2303
https://orcid.org/0000-0002-9900-6212
https://orcid.org/0000-0002-9900-6212
https://orcid.org/0000-0002-9900-6212
https://orcid.org/0000-0003-4319-2367
https://orcid.org/0000-0003-4319-2367
https://orcid.org/0000-0002-8512-9043
https://orcid.org/0000-0002-8512-9043
https://orcid.org/0000-0002-3083-7093
https://orcid.org/0000-0002-3083-7093
https://orcid.org/0000-0002-4837-1930
https://orcid.org/0000-0002-4837-1930
https://orcid.org/0000-0002-4327-9561
https://orcid.org/0000-0002-4327-9561
https://orcid.org/0000-0002-8468-7991
https://orcid.org/0000-0002-8468-7991
https://orcid.org/0000-0001-5288-0394
https://orcid.org/0000-0001-5288-0394
https://orcid.org/0000-0002-5166-6596
https://orcid.org/0000-0002-5166-6596
https://orcid.org/0000-0003-1762-308X
https://orcid.org/0000-0003-1762-308X
https://orcid.org/0000-0002-6702-7924
https://orcid.org/0000-0002-6702-7924
https://orcid.org/0000-0002-6702-7924
https://orcid.org/0000-0003-4660-6051
https://orcid.org/0000-0003-4660-6051
https://orcid.org/0000-0002-7871-6143
https://orcid.org/0000-0002-7871-6143
https://orcid.org/0000-0002-0119-5204
https://orcid.org/0000-0002-0119-5204
https://orcid.org/0000-0002-9253-248X
https://orcid.org/0000-0002-9253-248X
https://orcid.org/0000-0002-5587-398X
https://orcid.org/0000-0002-5587-398X
https://rayyan.qcri.org/welcome
https://rayyan.qcri.org/welcome
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm

ABDULREHMAN ET AL.

D 13

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Christiansen SC, Cannegieter SC, Koster T, Vandenbroucke JP,
Rosendaal FR. Thrombophilia, clinical factors, and recurrent venous
thrombotic events. JAMA. 2005;293(19):2352-61.

Poli D, Antonucci E, Ciuti G, Abbate R, Prisco D. Combination of
D-dimer, F1+2 and residual vein obstruction as predictors of VTE re-
currence in patients with first VTE episode after OAT withdrawal. J
Thromb Haemost. 2008;6(4):708-10.

Rodger MA, Scarvelis D, Kahn SR, Wells PS, Anderson DA, Chagnon I, et al.
Long-term risk of venous thrombosis after stopping anticoagulants for a first
unprovoked event: a multi-national cohort. Thromb Res. 2016;143:152-8.
Palareti G, Legnani C, Cosmi B, Guazzaloca G, Pancani C, Coccheri
S. Risk of venous thromboembolism recurrence: high negative pre-
dictive value of D-dimer performed after oral anticoagulation is
stopped. Thromb Haemost. 2002;87(1):7-12.

Shrivastava S, Ridker PM, Glynn RJ, Goldhaber SZ, Moll §,
Bounameaux H, et al. D-dimer, factor VIII coagulant activity, low-
intensity warfarin and the risk of recurrent venous thromboembo-
lism. ] Thromb Haemost. 2006;4(6):1208-14.

Khan E Tritschler T, Kimpton M, Wells PS, Kearon C, Weitz ]I, et al.
Long-term risk for major bleeding during extended Oral anticoagulant
therapy for first unprovoked venous thromboembolism : a systematic
review and meta-analysis. Ann Intern Med. 2021;174(10):1420-9.
HMG W, Knijp J, van Es N, Coppens M, Moll S, Klok FA, et al. Risk
of recurrence in women with venous thromboembolism related to
oestrogen-containing contraceptives: systematic review and meta-
analysis. ] Thromb Haemost. 2022;20:1158-65.

Tosetto A, Torio A, Marcucci M, Baglin T, Cushman M, Eichinger
S, et al. Predicting disease recurrence in patients with previous un-
provoked venous thromboembolism: a proposed prediction score
(DASH). ] Thromb Haemost. 2012;10(6):1019-25.

Tosetto A, Testa S, Martinelli I, Poli D, Cosmi B, Lodigiani C, et al.
External validation of the DASH prediction rule: a retrospective co-
hort study. ] Thromb Haemost. 2017;15(10):1963-70.

Olie V, Zhu T, Martinez I, Scarabin PY, Emmerich J. Sex-specific
risk factors for recurrent venous thromboembolism. Thromb Res.
2012;130(1):16-20.

Jones J, Mosher W, Daniels K. Current contraceptive use in the United
States, 2006-2010, and changes in patterns of use since 1995. National
health statistics reports; no 60. Hyattsville, MD: National Center for
Health Statistics; 2012.

Nagler M, ten Cate H, Prins MH, ten Cate-Hoek AJ. Risk factors for
recurrence in deep vein thrombosis patients following a tailored an-
ticoagulant treatment incorporating residual vein obstruction. Res
Pract Thromb Haemost. 2018;2(2):299-309.

Tchaikovski SN, Rosing J. Mechanisms of estrogen-induced venous
thromboembolism. Thromb Res. 2010;126(1):5-11.

Lidegaard O, Lokkegaard E, Svendsen AL, Agger C. Hormonal con-
traception and risk of venous thromboembolism: national follow-up
study. BMJ. 2009;339:b2890.

33.

34.

35.

36.

37.

38.

39.

40.

BJHaem

de Bastos M, Stegeman BH, Rosendaal FR, van Hylckama Vlieg
A, Helmerhorst FM, Stijnen T, et al. Combined oral contra-
ceptives: venous thrombosis. Cochrane Database Syst Rev.
2014;3:CD010813.

van Hylckama Vlieg A, Helmerhorst FM, Vandenbroucke JP, Doggen
CJM, Rosendaal FR. The venous thrombotic risk of oral contracep-
tives, effects of oestrogen dose and progestogen type: results of the
MEGA case-control study. BMJ. 2009;339:b2921.

Gialeraki A, Valsami S, Pittaras T, Panayiotakopoulos G, Politou M.
Oral contraceptives and HRT risk of thrombosis. Clin Appl Thromb
Hemost. 2018;24(2):217-25.

Heit JA, Mohr DN, Silverstein MD, Petterson TM, O'Fallon WM,
Melton LJ. Predictors of recurrence after deep vein thrombosis and
pulmonary embolism: a population-based cohort study. Arch Intern
Med. 2000;160(6):761-8.

Kearon C, Iorio A, Palareti G, Subcommittee on Control of
Anticoagulation of the SSC of the ISTH. Risk of recurrent venous
thromboembolism after stopping treatment in cohort studies: recom-
mendation for acceptable rates and standardized reporting. ] Thromb
Haemost. 2010;8(10):2313-5.

Miranda B, Ferro J'M, Canhiao P’, Stam J, Bousser MG,
Barinagarrementeria F, et al. Venous thromboembolic events after
cerebral vein thrombosis. Stroke. 2010;41(9):1901-6.

Zabczyk M, Plens K, Wojtowicz W, Undas A. Prothrombotic fibrin
clot phenotype is associated with recurrent pulmonary embolism
after discontinuation of anticoagulant therapy. Arterioscler Thromb
Vasc Biol. 2017;37(2):365-73.

Pires GS, Ribeiro DD, Oliveira JAQ, Freitas LC, Vaez R, Annichino-
Bizzacchi JM, et al. Risk factors associated with recurrent venous
thromboembolism after a first cerebral venous thrombosis event: a
cohort study. Thromb Res. 2019;178:85-90.

SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.

How to cite this article: Abdulrehman J, Elbaz C,
Aziz D, Parpia S, Fazelzad R, Eischer L, et al.
Recurrence after stopping anticoagulants in women
with combined oral contraceptive-associated venous
thromboembolism: A systematic review and meta-
analysis. Br ] Haematol. 2022;00:1-13. https://doi.
org/10.1111/bjh.18331



https://doi.org/10.1111/bjh.18331
https://doi.org/10.1111/bjh.18331

	Recurrence after stopping anticoagulants in women with combined oral contraceptive-­associated venous thromboembolism: A systematic review and meta-­analysis
	Summary
	INTRODUCTION
	METHODS
	Data sources and searches
	Eligibility criteria
	Study selection
	Outcomes
	Data extraction
	Risk of bias assessment
	Data synthesis and analysis
	Subgroup analysis

	RESULTS
	Search for included studies
	Characteristics of included studies
	Incidence rate of VTE recurrence in women with COC-­associated VTE
	Incidence rate of VTE recurrence in women with unprovoked VTE
	Unadjusted incidence rate ratio of VTE recurrence comparing women with COC-­associated VTE to women with unprovoked VTE
	Age-­adjusted incidence rate ratio of recurrent VTE comparing women with COC-­associated VTE to women with unprovoked VTE

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICTS OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


