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Introduction: The optimalmanagement of oral contraception andmenstrual bleeding during treatment of venous
thromboembolism (VTE) is largely unknown. We aimed to elicit expert opinion and compare that to current
practice as assessed by a world-wide international web-based survey among physicians.
Methods: 10 international thrombosis experts and 10 abnormal uterine bleeding experts independently complet-
ed a questionnaire containing three hypothetical patient cases each with four different scenarios, and additional
queries covering different severities of VTE, patient circumstances, hormonal contraceptives and both thrombotic
and bleeding complications. The consensus percentage was set a priori at ≥70%. The same questionnaire with
randomized case scenarioswas presented to international physicians via newsletters of the ISTHand national sci-
entific communities. Differences between the expert groups and daily clinical care were assessed.
Results: Expert recommendations were divergent and differed in several important points from clinical practice.
In contrast to common practice in which contraceptives are discontinued at the moment of a VTE diagnosis, the
thrombosis experts agreed to continue oral contraception (OC) during the anticoagulation treatment period.
Also, experts reached consensus on treating patients with anticoagulation-associated abnormal uterine bleeding
with tranexamic acid, although this is not supported by strong evidence from the literature. No consensus was
reached on the optimal anticoagulant drug class.
Conclusions: International experts' opinions on handling of contraceptives and management of anticoagulant-
associated abnormal uterine bleeding in female VTE patients are divergent and management in clinical practice
is heterogeneous. There is a great need of further studies on these topics.

© 2017 Elsevier Ltd. All rights reserved.
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1. Introduction

The use of hormonal contraceptives is common among women of
childbearing age. The risk of venous thromboembolism (VTE) is three
to six-fold higher in users of oral contraceptives (OC) than in non-
users [1–4]. This excess risk is mainly determined by the estrogen
dose and progestin component [1–3,5,6]. Patients with hormone-
osis and Hemostasis, Leiden
, The Netherlands.
associated VTE receive anticoagulant treatment for at least three
months and are instructed to discontinue OC, as the risk of VTE recur-
rence is low after discontinuation of hormonal therapy [7–9]. The
optimal timing of OC withdrawal is however uncertain, although the
only study that evaluated this issue did not find an association between
active hormone therapy during treatment with anticoagulants with risk
of VTE recurrence [10].

Notably, adequate contraceptivemeasures are required inwomen of
childbearing age receiving oral anticoagulation for treatment of VTE,
because vitamin-K antagonists (VKAs) have the potential to cross the
placenta and have been associated with embryopathies and foetal
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haemorrhage [11]. High quality clinical data on reproductive toxicity of
the direct oral anticoagulants (DOACs) is still lacking [12]. According to
preclinical studies this remains a major concern [13,14]. In addition, the
risk of abnormal uterine bleeding in women of childbearing age treated
with anticoagulant drugs is increased, and hormonal treatmentwith OC
is often required to reduce the severity of bleeding [15].

As no clear evidence-based guidance exists for how tomanage OC at
the moment of a thrombotic event, i.e. when to discontinue OC and
which contraceptive strategy to choose during oral anticoagulant treat-
ment, physicians are left with a management dilemma. The World
Health Organization (WHO) suggests discontinuation of all estrogen-
containing OC at the moment of VTE diagnosis, but in sharp contrast,
the Scientific and Standardization Committee (SSC) of the International
Society on Thrombosis and Haemostasis (ISTH) recommends continua-
tion of OC for the duration of the anticoagulant therapy [16,17].

Given the absence of clinical trials assessing the optimal manage-
ment of hormonal contraception at the time of a VTE diagnosis as well
as the paucity of prognostic studies addressing the outcomes associated
with continuing or discontinuing OCs, we aimed to elicit expert opinion
(experts included both thrombosis and abnormal uterine bleeding
experts) and compare that to current practice as assessed by a world-
wide international web-based survey among physicians. In addition,
we performed a systematic review of the literature.

2. Materials and methods

2.1. Data sources and selection of articles for the systematic review:

A literature searchwas performed to identify all published studies on
(1) the risks of thrombotic complications after continuing, discontinua-
tion or initiating hormonal contraceptives at the start of anticoagulation
treatment and (2) the risks of and treatment options for anticoagulant-
associated abnormal uterine bleeding. Medline and EMBASE were
searched using predefined search terms between January 1980 and
August 2015. Search criteria included “venous thromboembolism” or
“deep vein thrombosis” or “pulmonary embolism”, “contraceptive
agents”, “anticoagulation treatment” and “menstrual bleeding”. The
complete search string is available in Appendix B. Search results from
the different databases were combined and duplicates were removed.
Further, we searched the reference lists of the selected studies for
additional relevant articles. Articles were limited to the English, French,
German or Dutch language.

Studies were screened for relevance by six of the authors on the
basis of title and abstract. Full-text articles identified by each of the six
authors as potentially relevant were retrieved for further evaluation.
Final decision on inclusion was based on consensus. Inclusion criteria
for eligible studies were randomized controlled trials, cohort studies
or case series of at least 10 patients, concerning female patients with
hormonal contraceptive-associated VTE addressing the management
of the contraceptive method at moment of VTE diagnosis as well as ei-
ther recurrent VTE or abnormal uterine bleeding during anticoagulant
treatment. In addition, randomized controlled trials, cohort studies or
case series of at least 10 patients describing the management of
anticoagulant-associated abnormal uterine bleeding in patients with
established VTE were included as well.

2.2. Expert panel opinion

We acquired the clinical judgment of two panels of key opinion
leaders by selecting and questioning 10 international clinical thrombo-
sis experts as well as 10 international abnormal uterine bleeding ex-
perts, the latter who are all gynaecologists (names are detailed in the
acknowledgement section). A questionnaire consisting of three hypo-
thetical patient cases each with four different scenarios, and additional
queries for a total of 44 questions was designed by the investigators
(Appendix A). The clinical case scenario's covered different severities
of VTE, different patient comorbidities/circumstances and different hor-
monal contraceptives, with questions regarding themanagement of OC
and its timing. The remainingmultiple-choice questions focused on the
management and severity of menstrual bleeding under anticoagulation
treatment and best practices with regard to choice of anticoagulant
class, contraceptivemethod and timing of OCmodification. Selected ex-
perts were contacted by email and asked to complete the survey. They
were unaware of each other's answers.

2.3. International survey

To compare expert opinion to current practice patterns, we also per-
formed an international web-based survey which was identical to the
expert opinion analysis. In the survey, we randomized the four possible
scenarios in each of the three hypothetical clinical cases by blocks of
four. By doing so, all respondents were presented with only one of the
4 possible scenarios per clinical case (Appendix A) and this allowed us
to estimate the influence of the randomized factors on physicians' man-
agement of OC. Further, this shortened the surveywhichmight lead to a
higher response rate and less potential for participation bias. The ran-
domized factors were (1) the type of VTE (PE vs. DVT, unprovoked vs.
provoked), (2) the type of contraception at the time of VTE (combined
estrogen-progestin pill vs. progestin-only pill), (3) the duration of use
of contraception prior to the VTE (2 months vs. 12 years) and (4) the
presence of thrombophilia (factor V Leiden heterozygote and homozy-
gote, antiphospholipid antibodies). The questionnaire was published
online using surveymonkey (www.surveymonkey.com) and presented
to predefined groups of physicians practicing in various relevant disci-
plines across all ISTH members in addition to local scientific communi-
ties in the countries of the authors via newsletters. The survey was
mentioned in 3 consecutive ISTH newsletters, which are distributed
among ~20.000 members.

2.4. Statistical methods

With regard to the systematic review, we planned a narrative de-
scription of the results of our two primary endpoints in the identified
relevant articles. We aimed to study at least 300 competed surveys in
the international part of the study. Data of surveys were analysed
using descriptive statistics and presented in tables and boxplots. To
correct for incomplete responses, proportions were calculated based on
the number of respondents per question. The consensus percentage for
the expert opinion analyses was set a priori at 70% or more. Subanalysis
of the international survey by specialty (internist/haematologist/
angiologist, pulmonary physician, cardiologist, emergency physician,
gynaecologist) and for different grades of experience were performed.
We used a Chi2 test to estimate the influence of randomized factors on
the management of OC by the international survey respondents, with
an alpha threshold of 0.05. SPSS version 22.0 (SPSS Inc., Chicago, IL)
and Stata 11 (StataCorp LP, College Station, Texas) were used to perform
all analysis.

3. Results

3.1. Results of the systematic review

A total of 240 studies were identified by the literature search.
Based on title and abstract, 12 papers were selected for full review
(Appendix C). Of these, seven were excluded: three concerned the
first timespan after anticoagulation cessation [18–20] and four included
patients with an indication to anticoagulation treatment different from
VTE [21–24]. Six additional relevant studies published after the comple-
tion of the literature search were additionally included, for a total of 11
relevant articles [10;25–34]. The study characteristics and results are
summarized in Appendix D. Nine of eleven studies were of low quality
due to an observational design and low sample size. They indicated

http://www.surveymonkey.com


Fig. 1. Response to the question “What type of birth control would you consider prescribing to patientswith VTEwhile receiving treatment-dosed anticoagulants” for the expert opinion of
the thrombosis experts (1st bars in blue),menstrual bleedingexperts (2nd bars in yellow) and the international survey (3rd bars in green).Multiple answerswere possible for each expert/
respondent. Numbers in bars represent percentages. The consensus percentage for the expert opinion analysis was set at 70% or more. (For interpretation of the references to color in this
figure legend, the reader is referred to the web version of this article.)
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the following: firstly, that initiation of therapeutic doses of anticoagu-
lants increase the length and severity of menstrual bleeding, and
anticoagulation is associated with abnormal menstrual bleeding in
20–70% of patients. Secondly, that insertion of a progestin-releasing in-
trauterine device (IUD) seems to decrease the length and severity of
menstrual bleeding in most women on anticoagulation treatment and
thirdly, that (oral) hormonal therapy is not associatedwith an increased
risk of recurrent VTE while patients are being treated with therapeutic
anticoagulation. Importantly, anticoagulant dose reduction or tempo-
rally cessation was associated with higher risk of recurrent VTE in one
study. Of note, according to the International Federation of Gynecology
and Obstetrics, the definition of ‘abnormal uterine bleeding’ is any de-
parture from normal menstruation or from a normal menstrual cycle
pattern, considering key characteristics as regularity, frequency, heavi-
ness of flow, and uration of flow. The definitions used in the identified
studies were different from each other and the one of the International
Federation of Gynecology and Obstetrics.

3.2. Results of the clinical thrombosis expert panel opinion assessment

All ten experts completed the questionnaire, withoutmissing values.
All had N15years of experience and20% treated N15patients relevant to
Fig. 2. Response to the question “Which of the following would you consider menorrhagia?” fo
(2nd bars in yellow) and the international survey (3rd bars in green). Numbers in bars represen
more. (For interpretation of the references to color in this figure legend, the reader is referred
this study each month. The majority of experts (70%) recommended
discontinuation of OC at the moment of planned anticoagulation
discontinuation; two recommended discontinuing at the moment of
the VTE diagnosis and one after the anticoagulant therapy had been
discontinued.

Seven (70%) of the experts did not consider any form of hormonal
contraception to be a risk factor for recurrent VTE during ongoing anti-
coagulant treatment. The other three experts considered all estrogen-
containing forms of contraception to be associated with a higher risk
of recurrent VTE while on anticoagulant treatment. This was reflected
by ≥70% of the experts allowing for the use of the oral estrogen-
progestin pill with a 2nd-generation progestin, the progestin-only pill
and a progestin-releasing IUD during ongoing anticoagulant treatment
(Fig. 1). The proposed management was not different between PE and
DVT or between unprovoked and secondary VTE in 90% of experts.

There was considerable agreement in the definition of abnormal
uterine bleeding between the experts (Fig. 2) andmost (60%) estimated
a 10–30% abnormal uterine bleeding incidence during 1 year of antico-
agulant treatment.We foundheterogeneitywith regard to the preferred
anticoagulant drug class in female VTE patients suffering from abnormal
uterine bleeding, with 3 suggesting the use of LMWH or VKA, 1 indicat-
ing to have no preference and 6 suggesting a specific or any DOAC.
r the expert opinion in thrombosis experts (1st bars in blue), menstrual bleeding experts
t percentages. The consensus percentage for the expert opinion analysis was set at 70% or
to the web version of this article.)
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The clinical thrombosis experts choose to treat abnormal uterine
bleeding with tranexamic acid on days of heavy menstrual bleeding
(70% majority) and opposed anticoagulation dose reduction or tempo-
rarily discontinuation of the anticoagulants (Fig. 3).

3.3. Results of abnormal uterine bleeding experts panel opinion assessment

All ten experts completed the questionnaire, withoutmissing values.
All had N15 years of experience but none treated N15 patients relevant
to this study each month. Half of them suggested discontinuation of OC
at the moment of VTE diagnosis, while two advised OC discontinuation
during anticoagulant treatment and three at the end of the course of
anticoagulation treatment.

Six (60%) of the experts did not consider any form of hormonal con-
traception to be a risk factor for recurrent VTE during ongoing anticoag-
ulant treatment. The other four experts considered all estrogen-
containing forms of contraception to be associated with a higher risk
of recurrent VTE while on anticoagulant treatment, two considered
progestin-only injections or implants a risk factor, and one the
progestin-only pill. A majority of ≥70% allowed the use of a progestin-
only pill, (progestin-releasing) IUD or barrier methods during ongoing
anticoagulant treatment (Fig. 1). Their advice with regard to preferred
Fig. 3. A: Response to the question “How would you manage anticoagulation-associated m
anticoagulant levels and without gynaecological abnormalities?” within the first month aft
bleeding experts (2nd bars in yellow) and the international survey (3rd bars in green). Nu
analysis was set at 70% or more. B: Response to the question “How would you manage antico
supra-therapeutic anticoagulant levels and without gynaecological abnormalities?” after the
menstrual bleeding experts (2nd bars in yellow) and the international survey (3rd bars in g
opinion analysis was set at 70% or more. (For interpretation of the references to color in this fi
contraceptive methods was identical for all case scenarios in five ex-
perts. Four indicated not to discontinue or replace a progestin-only pill
at any point during follow-up, three indicated not to allow any type of
hormonal contraception in case of unprovoked VTE and/or the presence
of a strong thrombophilia factor and one expert indicated not to discon-
tinue the oral estrogen-progestin pill at all if the patient was taking this
contraception for a very long time.

The experts mostly agreed on the definition of abnormal uterine
bleeding (Fig. 2). One of them estimated that approximately 0–10% of
women would suffer from abnormal uterine bleeding, six estimated
this to occur in 10–30% of women and three suggested that this would
be the case for 30–50% of women. The experts had a heterogeneous
view to the questionwhich anticoagulant drug classwould be preferred
for female VTE patients suffering from abnormal uterine bleeding, with
five indicating to have no preference, three suggesting the use of LMWH
with or without VKA, and two the use of a DOAC.

Seven of ten experts recommended the use of tranexamic acid on
days of heavy menstrual bleeding in the first month after VTE diagnosis
and eight of ten after the first months. A majority of N70% did recom-
mended against anticoagulant dose reduction to sub-therapeutic levels
or temporarily cessation nor inferior vena cava placement for both time
periods (Fig. 3).
enorrhagia following a proximal DVT or non-massive PE, without supra-therapeutic
er diagnosis for the expert opinion in thrombosis experts (1st bars in blue), menstrual
mbers in bars represent percentages. The consensus percentage for the expert opinion
agulation-associated menorrhagia following a proximal DVT or non-massive PE, without
first month of diagnosis for the expert opinion in thrombosis experts (1st bars in blue),
reen). Numbers in bars represent percentages. The consensus percentage for the expert
gure legend, the reader is referred to the web version of this article.)



Table 1
Characteristics of respondents of the international survey.

Respondents in the survey (n = 304)

Female sex (%) 188 (62)
Clinical specialty

Haematology (%) 113 (37)
Internal medicine (%) 64 (21)
Vascular medicine/angiology (%) 40 (13)
Cardiologist (%) 3 (0.99)
Pulmonary physician (%) 3 (0.99)
Gynaecologist (%) 49 (16)
Other – clinical (%) 18 (5.8)
Other – non-clinical (%) 14 (4.6)

Working area
Academic hospital (%) 170 (56)
Non-academic hospital (%) 79 (26)
Both (%) 15 (5.0)
Other (%) 40 (13)

Years of clinical experience
0–5 (%) 64 (21)
5–10 (%) 67 (22)
10–15 (%) 40 (13)
N15 (%) 133 (44)

Number of relevant patients/month
0–5 (%) 186 (61)
5–10 (%) 49 (16)
10–15 (%) 23 (7.5)
N15 (%) 46 (15)

105F.A. Klok et al. / Thrombosis Research 153 (2017) 101–107
3.4. Results of the international survey

Table 1 shows the characteristics of respondents of the international
survey. Most respondents were hematologists (37%) or internist (21%),
56%worked in an academic hospital, 44% had at least 15 years of clinical
experience and 61% dealt 0–5 times per months with the specific pa-
tient population under study. Due to the design of the assay, no answers
of the individual questions were missing.

Across the case scenarios, 84% of respondents would discontinue
oral contraception during or at the end of the course of anticoagulation
treatment. The preferred timings of the OC withdrawal was at the time
of VTE diagnosis (51%), at the end of the first pill cycle (16%) and at the
time of the planned anticoagulation discontinuation (17%).

Ninety-five percent of respondents specified that they considered
some form of hormonal contraception to be a risk factor for recurrent
VTE during active anticoagulant treatment, with 20% doing so even for
copper IUD and progestin-releasing IUD (Fig. 1).

We found that some of the randomized factors influenced the will-
ingness to modify OC after a VTE. In particular, less clinicians were
prone to modifying OC after provoked DVT (72%) than unprovoked
DVT (90%), provoked PE (90%) or unprovoked PE (96%) (p b 0.001).
Also, less clinicians indicated that they would modify a progestin-only
pill (61%) as opposed to an estrogen containing OC (95%) (p b 0.001).
The duration of OC use, the presence or absence of thrombophilia
(including APS) and level of expertise did not influence management
decisions (p N 0.05).

In line with the experts, the respondents generally agreed on the
definition of abnormal uterine bleeding (Fig. 1). The percentage of
women suffering from abnormal uterine bleeding during 1-year
treatment with anticoagulation was estimated to be 0–10% by 25% of
the respondents, 10–30% by 48%, 30–50% by 23% and N50% of cases by
5.1%. Responses to the question of preferred anticoagulant drug classes
for female VTE patients experiencing abnormal uterine bleeding were
heterogeneous, with 30% suggesting conventional therapy with VKA,
7.1% LMWHmonotherapy, 33% a DOAC and 32% did not have a specific
preference (Fig. 2).

For the management of abnormal uterine bleedingwhile using anti-
coagulant therapy, 24% of respondents would not consider temporary
dose reduction or cessation of anticoagulation, although the number
of respondents that would consider this option doubled after the first
month after VTE diagnosis (Fig. 3). Half of the respondents indicated
to prescribe tranexamic acid on days of heavy menstrual bleeding.

4. Discussion

We compared current expert opinion on the management approach
to hormonal contraception at the time of a VTE diagnosis in women of
childbearing age to current practice patterns. Ourmain findings indicate
that experts provide divergent recommendations, and that themanage-
ment approach in clinical practice is heterogeneous. It must be noted
that our focus was not on management decisions regarding use of
hormonal contraception after the anticoagulant therapy has been
discontinued, because these have recently been extensively reviewed
[6].

Both expert groups agreed with regard to the choice of OC during
anticoagulant treatment and for the management of anticoagulation-
associated abnormal uterine bleeding. There were also two notable
differences. Firstly, the abnormal uterine bleeding experts more often
advised to discontinue OC at the time of VTE diagnosis instead of at
the moment of planned anticoagulation discontinuation than the clini-
cal thrombosis experts. Secondly, most abnormal uterine bleeding ex-
perts did not have a preference for type of anticoagulant treatment in
patients with abnormal uterine bleeding, while 60% of the thrombosis
experts recommended use of a DOAC. Additional minor inconsistencies
between the two expert panels were that gynaecologists did not allow
for an oral estrogen-progestin pill during anticoagulant treatment in
contrast to the thrombosis experts. Gynaecologists alsomore often pre-
ferred a copper IUD during ongoing anticoagulant treatment, even
though this may be associated with increased menstrual blood loss.
Also, the passing of blood clotswas a definite criterion of abnormal uter-
ine bleeding for the gynaecologists and not for the thrombosis experts,
while it was the other way around for the need for sanitary protection
change during night-time hours.

Considering the above, only a few aspects of the combined expert
opinion analyses met the predefined threshold of ≥70% agreement:
1) hormonal contraception was not judged to be a risk factor for recur-
rent VTE during active/ongoing anti-coagulant treatment indicating
that oral anticonception can be continued for the duration of treatment,
independent on the extend, location and cause of the VTE; 2) for pa-
tients whowish to initiate any form of contraception during anticoagu-
lant therapy, the progestin-only pill and a (progestin-releasing) IUD
were suggested to be the best options; 3) tranexamic acid was sug-
gested to be used for treatment of anticoagulation-associated abnormal
uterine bleeding; and 4) anticoagulant dose reduction or temporary
cessation and inferior vena cava filter placementwere not recommend-
ed management options of abnormal uterine bleeding, especially not in
the first month following a VTE. These four consensus statements are
largely supported by the limited available evidence and are in line
with the ISTH guidance document, with one exception that tranexamic
acid was not specified for treatment of abnormal uterine bleeding. Al-
though specific and high-quality studies in women on anticoagulation
are not available, tranexamic acid indeed might have a use in the man-
agement of abnormal uterine bleeding during anticoagulant treatment,
as it has been shown to be an effective and well-tolerated intervention
in women with abnormal uterine bleeding in general [35,36].

There was no agreement among the two groups of experts on the
first choice for anticoagulant drug class for treatment of patients suffer-
ing from abnormal uterine bleeding. Interestingly, bleeding patterns be-
tween anticoagulants seem to be diverse. While on one hand DOACs
have been associated with a lower overall bleeding risk - in particular
significantly lower fatal and intracranial bleeding - compared to VKA
[37], the risk of abnormal uterine bleeding in women treated with
rivaroxaban in the EINSTEIN trials was higher inwomen on rivaroxaban
compared to women treated with VKAs. This appears to be supported
by a few observational studies and may relate to a class effect of
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DOACs or specific characteristics of the individual DOACs, although a
post-hoc analysis of the AMPLIFY study did not indicate a difference be-
tween apixaban and warfarin [30–34,38–40]. The underlying mecha-
nism for the difference in these bleeding patterns is yet unknown.
There is currently no sound scientific evidence for providing recom-
mendations with regard to the optimal anticoagulant regimen in VTE
patients of childbearing agewho suffer from abnormal uterine bleeding.
Therefore, further studies to evaluate the available anticoagulant thera-
pies in this specific clinical scenario are needed and this issue should be
discussed with the patient to allow for a patient-specific well-informed
decision-making.

The international survey indicated that practice patternswith regard
to management of contraception at themoment of a VTE diagnoses and
handling of anticoagulation-associated abnormal uterine bleeding
shows a large variation and is inconsistent with expert opinion on sev-
eral points. Mainly, themajority of the respondentswould advise to dis-
continue hormonal contraception at the timeof VTE diagnosis or shortly
thereafter, a minority of respondents shared the experts' preference for
DOACs and tranexamic acid is hardly used to treat abnormal uterine
bleeding. As anticipated, we found that physicians would be less
prone to change a progestin-only pill than an estrogen-containing pill.
Interestingly, respondentswere also less likely to change the contracep-
tion regimen in case of a secondary VTE event than an unprovoked
event, but the duration of contraceptive use and the presence of
thrombophilia did not modify the management of OC.

The main reason of the inconsistent expert opinion and varying
practice patterns is the scarce available evidence on this subject. In a
systemic literature search (conducted by the Authors in August 2015;
Appendices B, C andD),we found few small cohort studies on the aggra-
vating effect of anticoagulant treatment on menstrual bleeding pattern
and the potential protective effect of a progestin-releasing IUD, and
one high quality, relevant study that was directly relevant to our re-
search question [10,25–29]. The latter was a post-hoc analysis of the
EINSTEINDVT and PE studies comparing rivaroxaban vs. standard treat-
ment for VTEwith LMWH/VKA,whichdescribed the associations of hor-
mone therapy with risk of VTE recurrence and of abnormal vaginal/
uterine bleeding during anticoagulant treatment in women below the
age of 60 years. While no such associations were observed with any of
the different forms of hormonal therapy, the absence of standardized
definition of vaginal/uterine bleeding and of menopausal status and
the requirement of adequate contraception during the trial limit both
the internal and external validity of this study. Moreover, it is possible
that the absence of increased risk of recurrent VTE could be dependent
on high-quality anticoagulation, as is the case in participants of a RCT
but not necessarily in real-world patients. We could also postulate
that the history of and patterns of menstrual bleeding in women of re-
productive age enrolled in the study may have triggered the choice of
optimal contraceptivemethods. Therefore, we believe that confirmation
of the findings from the EINSTEIN studies would be valuable and
necessary before definite conclusions could be drawn for changes in
thrombotic risk and menstrual bleeding patterns with changes in con-
traceptive methods after a VTE diagnosis in general.

Based on our study, we propose priorities for future studies that in
our opinion require fast attention to provide sufficient ground for
evidence-based management of oral contraception and menstrual
bleeding in female VTE patients: 1) prospective evaluation of the safety
and efficacy of continuing or initiating hormonal contraception therapy
at the moment of a VTE diagnosis in fertile female patients; 2) net clin-
ical benefit of NOACs versus VKA for the treatment of VTE in fertile fe-
male patients, including standardized assessment of menstrual
bleeding; and 3) Safety and efficacy of tranexamic acid for treatment
of anticoagulation-associated menstrual bleeding.

The main strengths of our study are its design comparing experts'
management with reported current practice patterns and the random-
ized design of our international survey. However, our findings have to
be interpreted in view of their limitations. First, we cannot estimate
the participation rate to our survey. Since it was circulated among
ISTH members and relevant national societies in newsletters and not
as a personal invitation, the number of colleagues who received and
read the invitation is unknown. The potential for selection bias cannot
be assessed, but the number of respondents and their heterogeneity
with regard to their clinical field, experience and country suggests a
valid generalizability of the findings. Notably, although the survey was
distributed across all continents in the ISTH newsletter, we are not
able to specify the precise distribution of respondents by country.
Also, the obstetric fraction of the respondents was under-represented,
as were cardiologists, pulmonary physicians and general practitioners.
Second, we invited 20 well-experienced key-opinion leaders as experts
in thrombosis and in abnormal uterine bleeding based on our interna-
tional networkwith an excellent participation rate, butmay have not in-
cluded other experts who may have answered differently. Further, it
cannot be ruled out that physicians with very little experience in
treating the specific patients under study, i.e. 0 patients each month
and b5 years of experience, have actually completed the survey. The
number of experts selected for the studywas relatively small as well. Fi-
nally, due to our effort to restrict the number of survey questions, some
other important aspects ofmanagement of oral contraception andmen-
strual bleeding during treatment of VTE could not be studied, such as
the effect of contraceptive options on excess bleeding.

In conclusion, adequate contraception is an important feature of op-
timal anticoagulant treatment in female VTE patients of reproductive
age to prevent pregnancies and abnormal uterine bleeding. The paucity
of solid evidence on this subject results in inconsistent expert opinion
and divers practice patterns. Experts did reache consensus on continu-
ing hormonal contraceptive treatment for the duration of the anticoag-
ulant therapy for VTE and on considering to treat patients with
anticoagulation-associated abnormal uterine bleeding with tranexamic
acid, although these recommendations are not supported by strong ev-
idence. More studies on this subject are desperately needed to guide
clinical practice.
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