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CHAPTER 9
Incidence and impact of 

anticoagulation-associated abnormal 
menstrual bleeding in women after 

venous thromboembolism
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Abstract
Preliminary data and clinical experience have suggested an increased risk of abnormal 

uterine bleeding (AUB) in women of reproductive age treated with anticoagulants, 

but solid data are lacking. The TEAM-VTE study was an international, multicentre, 

prospective cohort study in women aged 18 to 50 years diagnosed with acute venous 

thromboembolism (VTE). Menstrual blood loss was measured by Pictorial Blood Loss 

Assessment Charts (PBAC) at baseline for the last menstrual cycle before VTE diagnosis 

and prospectively for each cycle during 3 to 6 months of follow-up. AUB was defined as 

an increased PBAC score (>100 or >150) or self-reported AUB. AUB-related quality of life 

(QoL) was assessed at baseline and the end of follow-up using the Menstrual Bleeding 

Questionnaire (MBQ). The study was terminated early because of slow recruitment 

attributable to the COVID-19 pandemic. Of the 98 women, 65 (66%) met at least one of 

the 3 definitions of AUB during follow-up (95% confidence interval [CI] 57-75%). AUB 

occurred in 60% of women (36 of 60) without AUB before VTE diagnosis (new-onset 

AUB; 95% CI 47-71%). Overall, QoL decreased over time with a mean MBQ score increase 

of 5.1 points (95% CI 2.2-7.9), but this decrease in QoL was observed only among women 

with new-onset AUB. To conclude, 2 of every 3 women who start anticoagulation for 

acute VTE experience AUB, with a considerable negative impact on QoL. These findings 

should be a call to action to increase awareness and provide evidence-based strategies 

to prevent and treat AUB in this setting.

This was an academic study registered at www.clinicaltrials.gov as #NCT04748393; no 

funding was received.
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Introduction
Abnormal uterine bleeding (AUB) is a highly prevalent condition, affecting 10% to 

30% of women of reproductive age, based on objective measurement of menstrual 

blood loss and self-reported information. 1 In general, abnormal menstrual bleeding is 

associated with negative perceptions and limited social and professional activities as 

well as poorer quality of life (QoL) compared with patients without abnormal menstrual 

bleeding: health-related QoL scores in women with AUB have been shown to be below 

the 25th percentile of scores for the general female population of similar age. 1-3 In 

addition to the burden to the individual, the conservatively estimated annual direct and 

indirect economic costs of AUB are approximately $1 billion and $12 billion, respectively, 

underlining its relevance to society at large. 1

The prevalence of AUB in women treated with oral anticoagulants is considerably 

higher than in women who do not take such medications, although exact estimations 

of the incidence, prevalence, and impact of anticoagulation-induced AUB remain 

unavailable to date. 4 Data from registries and randomized trials have shown that the 

incidence of major uterine bleeding after initiation of anticoagulant treatment is low. 5-7 

However, standard major bleeding definitions are insufficient to capture AUB because 

they fail to account for its chronic and recurrent nature or its major psychological impact. 

Several studies have suggested that the incidence of AUB is higher in patients treated 

with oral Xa inhibitors than in patients treated with vitamin K antagonists (VKAs) or oral 

thrombin inhibitors. 8-18 However, randomized trials comparing oral anticoagulant agents 

are unavailable, and reliable data to guide management decisions in clinical practices 

are lacking.

To quantify the burden of AUB and identify unmet clinical needs in women given 

anticoagulant therapy, we set out to acquire high-quality prospective data on the 

incidence, prevalence and relevance of AUB in women starting anticoagulant therapy 

because of acute venous thromboembolism (VTE). More specifically, we aimed to 

evaluate the incidence of any AUB and new-onset AUB in these patients, consequent 

changes in health-related QoL, relevant determinants and predictors of AUB, and the 

effect of treatment interventions aimed to mitigate menstrual bleeding.

Methods
The TEAM-VTE study was an international, multicentre, observational prospective study 

conducted at 12 hospitals across 8 countries between August 2018 and September 2021. 

Its primary aim was to evaluate the incidence of AUB among women of reproductive age 

who were treated with oral anticoagulants for acute VTE.
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The study protocol was approved by the institutional review board of the Leiden 

University Medical Center (LUMC; for all participating hospitals in The Netherlands) and by 

all local institutional review boards of the participating hospitals in Austria, Belgium, France, 

Germany, Italy, Spain, and Switzerland. All patients provided written informed consent.

Patients

We included consecutive women aged at least 18 years and no older than 50 years 

of childbearing potential with objectively confirmed symptomatic first or recurrent 

VTE who fulfilled all of the inclusion criteria and none of the exclusion criteria 

presenting to one of the participating sites: patients with an active menstrual cycle 

with or without hormonal regulation of any kind (initiated for either contraception or 

for treatment of abnormal menstrual bleeding) were eligible. Exclusion criteria were 

premature menopause established before study inclusion, history of hysterectomy or 

chemically-induced menopause, pregnancy or post-partum (first 3 months), active in 

vitro fertilization or planned in vitro fertilization treatment during the study period, 

planned treatment with parenteral anticoagulation without a plan to switch to oral 

drugs, and inability to comply with study follow-up.

Study procedures

Study enrolment occurred shortly after VTE diagnosis (before the first day of the 

next menstrual cycle after VTE diagnosis or within 1 month after the VTE diagnosis, 

whichever came first). At baseline, we collected data on demographic characteristics, 

VTE, comorbidities, and bleeding history. Participants completed the International 

Society on Thrombosis and Haemostasis (ISTH) bleeding assessment tool (BAT; cut-

off for abnormal bleeding score in women is ≥6 points) 19, 20, the Menstrual Bleeding 

Questionnaire (MBQ) to assess menstrual bleeding-specific QoL21, and the Pictorial Blood 

Loss Assessment Chart (PBAC) 22, a validated self-reporting tool for assessing menstrual 

blood loss based on their experience before VTE. Specifically, the PBAC related to the 

last menstrual period in retrospect provided an estimation of the amount of blood loss 

during the last menstrual cycle before VTE diagnosis. In addition, laboratory test results 

assessed during routine clinical care were collected.

We prospectively followed participants until discontinuation of the anticoagulant 

treatment or 6 months, whichever occurred first. A PBAC was self-completed prospectively 

for each menstrual cycle that occurred. Women were contacted every 2 months to 

evaluate the presence of self-reported AUB and to evaluate the completed PBACs. At the 

time of anticoagulant cessation or at the end of 6-month follow-up, whichever came first, 
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menstrual bleeding-related QoL assessment and laboratory tests were repeated. In case of 

AUB, a diagnostic work-up was suggested to the investigators, consisting of an evaluation 

of the presence of von Willebrand disease and referral to a gynaecologist to rule out 

coexisting comorbidities. However, this was not dictated by the study protocol. Patients 

were followed for recurrence of symptomatic VTE, any bleeding event other than AUB, 

and all-cause mortality, and were managed according to international guidelines, local 

preference, and standard of care at the participating centres with respect to treatment of 

VTE as well as management of (abnormal menstrual) bleeding or recurrent VTE. Results of 

diagnostic work-up and details of treatments related to AUB were collected.

A patient panel was involved in the design of the study. They provided advice on 

the optimal study outcomes and agreed that the burden of the study procedures was 

acceptable.

Outcomes

The primary outcome was the overall incidence of AUB during the follow-up period and 

the incidence of new-onset abnormal menstrual bleeding. Because different definitions 

of AUB are used in the literature, abnormal menstrual bleeding was defined according 

to 3 definitions in the current study: 1) PBAC score >100 during one menstrual period, 2) 

PBAC score >150 during one menstrual period, or 3) self-reported increased menstrual 

volume, regardless of regularity, frequency, or duration according to the International 

Federation of Gynaecology and Obstetrics (FIGO) classification of AUB. 22-30 A PBAC score 

of 100 is indicative of 80 mL of blood loss. 22, 26 The definitions of PBAC score >100 points 

and >150 points partly overlap; all women with a PBAC score >150 automatically met 

the definition of a PBAC score >100. New-onset AUB was defined as AUB (according 

to any of the 3 definitions) in women with a retrospective PBAC score ≤100 or ≤150, 

respectively. Details on the assessment of uterine bleeding by the PBAC are provided in 

supplemental Appendix 1, available on the Blood website.

Main secondary outcomes were the change in QoL, the results of routine diagnostic 

work-up, and treatment in patients with abnormal menstrual bleeding. We assessed QoL 

specific to the menstrual cycle with the MBQ as detailed in online Appendix 1. 21, 31 

Higher MBQ scores indicate worse outcome.

Statistical analysis

Continuous variables are expressed as means with standard deviation (SD) or medians 

with interquartile range (IQR), according to their distribution; categorical variables are 

reported as frequencies with percentages.
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The primary outcome was calculated with corresponding 95% confidence interval 
(CI), according to the 3 different definitions of AUB. To assess the incidence of new-onset 
AUB, women without AUB before VTE diagnosis (based on the PBAC completed at baseline 
for the last menstrual cycle in retrospect) were taken into account. In the primary analysis, 
we estimated the risk of AUB at any time during the follow-up period with the use of 
descriptive statistics: median PBAC scores for each menstrual cycle, absolute numbers of 
women with AUB and proportion of women with AUB according to the different definitions 
of AUB. Because menstrual cycles occur irregularly and not all women experienced a cycle 
every month during the follow-up period, analyses were performed per menstrual cycle.

In the secondary analyses, we evaluated associations of previous AUB based on the 
retrospective baseline PBAC or previous abnormal bleeding based on the baseline ISTH BAT 
score with AUB during anticoagulant treatment using crude odds ratios (ORs). We explored 
median PBAC scores over time and the proportion of women with AUB in 2 subgroup analyses 
(women with AUB who received treatment versus women who did not receive treatment 
related to AUB; anticoagulant drug class according to the anticoagulant treatment initiated 
at VTE diagnosis). To study the impact of (new-onset) AUB on QoL, mean differences in MBQ 
score between baseline and end of follow-up were calculated with 95% CIs obtained from 
paired T-tests, and mean differences in MBQ score between subgroups were calculated with 
95% CIs, provided that the differences were normally distributed. Finally, we described the 
results of routine diagnostic work-up and the proportion of women receiving treatments 
related to AUB, along with specification of treatment.

An originally considered sample size of 210 was calculated to estimate the 
primary endpoint with a 95% CI of a maximum of 6 percentage points above or below 
the point estimate. As a result of slow recruitment in the COVID-19 pandemic and lack 
of resources to complete the original study, which was planned to end in August 2022, 
the study was terminated early. Study enrolment was discontinued after March 2021, 
followed by completion of the follow-up period on 30 September 2021.

Missing data were not imputed. Analyses were performed in SPSS version 25.0.

Results
From August 2018 to March 2021, 98 women with confirmed symptomatic first or recurrent 
VTE and active menstrual cycle were included, with a mean age of 34 years (SD 9.4). The 
baseline characteristics of the study patients are summarized in Table 1. Pulmonary embolism 
(PE) was diagnosed in 46% of women, deep vein thrombosis (DVT) in 34%, and both DVT and 
PE in 20%. Nearly two thirds of women had provoked VTE, with oral contraceptive use or 
hormone treatment as the most common contributing factor (62%; 40 of 65). The 2-month 
follow-up visits were completed for all women, including the PBAC scores. One woman 
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did not complete PBAC scores after the 2-month follow-up visit, resulting in 4 missing 
measurements. The ISTH BAT was completed in 97 of 98 women, and measurements of the 
MBQ at baseline and the end of follow-up were available in 74 of 98 women.

Table 1: Baseline characteristics of 98 female VTE patients of reproductive age.

Patient characteristics (n=98)
Age - years (mean, SD) 34 (9.4)
BMI - kg/m2 (mean, SD) (categories as n, %), data available in n=95
 Obese (BMI ≥30)

27 (6.8)
25 (26%)

Index VTE diagnosis - n (%)
DVT 33 (34%)
PE 45 (46%)
Both DVT and PE 20 (20%)
Unprovoked 33 (34%)
Provoked*

 Surgery
 Immobilization, including hospitalization
 Trauma
 Travel (≥6h), flight
 Oral contraceptive use or hormone treatment
 Known genetic thrombophilia
 Hypercoagulability duo to other cause (COVID-19, CMV infection, nephrotic syndrome)

65 (66%)
9
10
4
6
40
2
3

Treatment initiated at time of VTE diagnosis - n (%)
Reperfusion therapy 2 (2.0%)
Anticoagulant therapy 98 (100%)
DOAC

 Apixaban
 Rivaroxaban
 Edoxaban
 Dabigatran

85 (87%)
26 (27%)
42 (43%)
10 (10%) 
7 (7.1%)

Vitamin K antagonist (LMWH lead-in) 12 (12%)
LMWH 1 (1.0%)
Anticoagulant therapy at 2-month follow-up - n (%)
DOAC

 Apixaban
 Rivaroxaban
 Edoxaban
 Dabigatran

85 (87%)
24 (25%)
41 (42%)
13 (13%)
7 (7.1%)

Vitamin K antagonist 11 (11%)
LMWH 1 (1.0%)
Fondaparinux 1 (1.0%)
Anticoagulant therapy at end of follow-up - n (%)
DOAC

 Apixaban
 Rivaroxaban
 Edoxaban
 Dabigatran

83 (85%)
21 (21%)
42 (43%)
13 (13%)
7 (7.1%)

Vitamin K antagonist 11 (11%)
LMWH 3 (3.1%)
Fondaparinux 1 (1.0%)
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Patient characteristics (n=98)
Medical history - n (%)
Previous VTE 15 (15%)
Active malignancy 0
Smoking 24 (25%)
Previous gynaecological findings**

 Abnormal cervical cytology or histology
 Endometriosis
 Ovarian cyst
 Polycystic ovary syndrome
 Uterine fibroid(s)/myoma(s), or polyp(s)

22 (22%)
2
4
3
7
7

Medication use at the moment of VTE diagnosis - n (%)
Anticoagulation or antiplatelet therapy 0
Oral contraceptives (estrogenic) 32 (33%)
Other hormonal contraceptives

 NuvaRing
 Implanon
 Evra patch

9 (9.2%)
6
1
2

Intrauterine device
 Hormone-containing
 Copper

6 (6.1%)
5
1

*Provocative factors were not mutually exclusive. 15/98 women had more than one provocative factor: 13 
women with two provocative factors, two women with three provocative factors. In 12 women, VTE was 
provoked by the combination of oral contraceptive use/hormone treatment and another provocative factor.
**Previous gynaecological findings were not mutually exclusive. One woman had two gynaecological 
findings (endometriosis and ovarian cyst).
Abbreviations VTE: venous thromboembolism, n: number, SD: standard deviation, BMI: body mass 
index, DVT: deep vein thrombosis, PE: pulmonary embolism, COVID-19: coronavirus disease 2019, 
CMV: cytomegalovirus, DOAC: direct oral anticoagulant, LMWH: low molecular weight heparin.

In 57 of 98 women, anticoagulant treatment was continued during the full 

6-month follow-up. Two women underwent anticoagulation dose reduction by the 

treating physician during the follow-up as a result of AUB temporarily or after the first 

3 months of treatment. Three women experienced symptomatic recurrent VTE during 

the follow-up period: 2 were receiving therapeutic anticoagulant therapy at the time 

of the recurrence; the third woman did not receive anticoagulant therapy at the time 

of recurrence because the 3-month treatment for her provoked DVT had already been 

completed. No major non-menstrual bleeding events occurred, and no women died.

Incidence of AUB

Overall, at least one of the 3 definitions of AUB was met in 66% of the women (65 of 

98) at any time during the follow-up period (95% CI 57-75%); for the majority of women 

(90%), this was in the first 2 months following the VTE diagnosis. The incidences of AUB 

were 57% (56 of 98), 45% (44 of 98), and 48% (47 of 98) according to PBAC score >100, 

Table 1: Continued
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>150, and the self-reported definition, respectively. Of the 65 women with AUB during 

follow-up, 58% (38 of 65) had an increased PBAC score >100 and self-reported AUB, 

14% (9 of 65) met only the self-reported definition of AUB, and 28% (18 of 65) met only 

the PBAC score >100 definition of AUB. Among women without AUB before VTE based 

on retrospective PBAC ≤100 and ≤150 thresholds, new-onset AUB according to any of 

the 3 definitions occurred in 60% (36 of 60; 95% CI 47-71%; 37% [36 of 98] of the 

overall population) and 63% (42 of 67; 95% CI 51-73%; 43% [42 of 98] of the overall 

population), respectively.

Risk according to time, previous bleeding, and treatment type

Median PBAC score increased during the first menstrual cycle compared with the 
retrospective PBAC assessing blood loss during the last menstrual cycle before VTE 
diagnosis (median PBAC scores of 35 [IQR 8-114] for the retrospective cycle and 95 [27-
248] for the first cycle; median difference 49, 95% CI 18-85). After the first menstrual 
cycle, a gradual decrease in the amount of blood loss was observed, followed by steady 
median PBAC scores for the second to the sixth menstrual cycle that were still doubled 
compared to the retrospective PBAC score (Figure 1). A decrease in prevalence of AUB 
was observed during the follow-up period (Figure 2).

Figure 1: Median PBAC score per menstrual cycle.

Retrospective menstrual cycle: PBAC for the last menstrual cycle before VTE diagnosis was available 
in 83 of 98 women.
Abbreviations PBAC: pictorial blood loss assessment chart, VTE: venous thromboembolism.
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Generally, women with self-reported AUB had higher median PBAC scores for 

all menstrual cycles than women without self-reported AUB, corresponding to more 

menstrual blood loss (supplementary Table S1). A retrospective PBAC score >100 or 

>150 (before anticoagulation) was associated with AUB during the follow-up period (OR 

7.0, 95% CI 1.5-33 and OR 8.9, 95% CI 1.1-72, respectively), in contrast to the baseline 

ISTH BAT, which was not (OR 0.98, 95% CI 0.17-5.7).

Figure 2: Prevalence of abnormal uterine bleeding (AUB) expressed in absolute number of women 
meeting the definition of AUB, based on each of the three definitions.

Retrospective menstrual cycle: PBAC for the last menstrual cycle before VTE diagnosis was available 
in 83 of 98 women.
Abbreviations AUB: abnormal uterine bleeding, PBAC: pictorial blood loss assessment chart, VTE: 
venous thromboembolism.
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Table 2: Frequencies of women who received treatment related to abnormal menstrual bleeding 
within routine clinical care.

Parameters Women with AUB* (n=65), (n, %)
Treatment related to AUB 21 (32%)
Details about treatment**
Medical treatment
Red blood cell transfusion 2
Intravenous iron infusion 4
Oral iron supplements 7
Reduced dose of anticoagulant 2
Temporary stop of anticoagulant 1
Tranexamic acid 1
Oral contraceptives started or intensified 8
IUD insertion*** 5
Implanon insertion 1
Surgical treatment
Hysterectomy 1
Polypectomy**** 1

*According to at least one of the three definitions for AUB, at least at one moment during follow-up.
**Not mutually exclusive.
***Hormone (progesterone) containing IUD in 3 women; copper IUD in 2 women.
****Planned treatment.
Abbreviations AUB: abnormal uterine bleeding, IUD: intrauterine device, n: number.

In contrast to patients treated with oral Xa inhibitors (n=78) or VKA/low molecular 

weight heparin (n=13), the 7 participants treated with dabigatran did not experience an 

increase in menstrual blood loss during the first menstrual cycle compared with the last 

menstrual cycle before VTE diagnosis (supplementary Figure S1). Notably, these women 

had a considerably higher median PBAC score for the last menstrual cycle before VTE 

diagnosis than those treated with other anticoagulant agents. Comparing the oral Xa 

inhibitors, the differences in median PBAC score between the first menstrual cycle 

after VTE diagnosis and the last menstrual cycle before VTE diagnosis were +54 for 

the apixaban subgroup, +90 for the rivaroxaban subgroup, and +39 for the edoxaban 

subgroup.

Estrogen-containing contraceptives (oral contraceptives, vaginal ring, contraceptive 

patch) were discontinued at the time of VTE diagnosis in 15 of 40 women who used 

estrogenic contraceptives at baseline. The retrospective PBAC score was >100 in 3 of 

the 15 women and >150 in 2 of them. In a logistic regression analysis, the use and 

continuation of estrogenic contraceptives at baseline and discontinuation of estrogenic 

contraceptives at the time of VTE diagnosis or within the first week after VTE diagnosis 

were not significantly associated with the occurrence of AUB according to any of the 3 
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definitions at any time during the follow-up period, with an OR of 2.82 (95% CI 0.72-

11.1) for women using estrogenic contraceptives at baseline who stopped at the time 

of VTE diagnosis or within the first week afterward versus women who did not use 

estrogenic contraceptives at baseline, and an OR of 2.24 (95% CI 0.78-6.4) for women 

who continued estrogenic contraceptives versus women who did not use estrogenic 

contraceptives at baseline.

Diagnostic work-up and management of AUB

Diagnostic work-up with transvaginal ultrasound was performed in 51% of the women 

with AUB and 44% of the women with new-onset AUB, revealing abnormalities in 

30% and 25% of the women who underwent transvaginal ultrasound, respectively 

(supplementary Table S2). None of the women had thrombocytopenia or was diagnosed 

with von Willebrand disease.

Of the 65 women with AUB according to at least one definition, treatment 

related to abnormal menstrual bleeding was initiated in 32% (21 of 65). Details about 

AUB-related treatment are displayed in Table 2. The proportion of women receiving 

treatments related to AUB was comparable in subgroup analyses for the 3 different 

definitions separately. Among the women with AUB who had received any treatment 

related to AUB, a decrease in the PBAC score as well as the prevalence of AUB was 

observed after the first cycle; this decrease was more pronounced than in women with 

AUB who did not receive dedicated treatment related to AUB (supplementary Figure S1).

Impact of AUB

Overall, QoL decreased significantly over time with a mean increase in MBQ score of 5.1 

points (95% CI 2.2-7.9; Figure 3) between baseline and cessation of anticoagulation or 

the 6-month follow-up visit. When stratifying by the presence of AUB and new-onset 

AUB, this decrease in QoL was observed only among women who had new-onset AUB, 

with a mean difference in MBQ score of +9.2 points for women with new-onset AUB 

versus women without AUB (95% CI 3.4-15.0). Moreover, when comparing women with 

new-onset AUB to women with pre-existing AUB, a decrease in QoL was observed as 

well (mean difference in MBQ score of +9.3 points, 95% CI 0.9-17.7).
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Figure 3: Change in Menstrual Bleeding Questionnaire (MBQ) score between measurement at the 
end of follow-up and at baseline. 

Higher scores indicate worse quality of life.
Mean difference with corresponding 95% CI:
I AUB (n=50) versus no AUB (n=24): 5.9 (-0.1 – 11.8).
II New-onset AUB (n=30) versus no AUB (n=24): 9.2 (3.4-15.0).
III New-onset AUB (n=30) versus AUB with PBAC>100 at baseline (n=16): 9.3 (0.9 – 17.7).
Abbreviations AUB: abnormal uterine bleeding, PBAC: pictorial blood loss assessment chart, CI: 
confidence interval.

Discussion
In this dedicated prospective multicentre cohort, two thirds of women of reproductive 

age who received anticoagulant treatment for acute VTE experienced AUB. Importantly, 

AUB was associated with a considerable negative impact on QoL, which was most 

pronounced in women with new-onset AUB. Currently, qualifying or quantifying 

menstrual blood loss in patients with VTE is not part of routine patient care, nor is it 

recommended by any of the major guidelines. Our findings highlight the critical need 

to incorporate assessment of AUB in daily practice, because of its impact and easily 

available treatment options.
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Our study showed remarkably high rates of AUB compared with rates as high as 

30% described in the general population of women of reproductive age, 1, 2 although it 

could be expected that the incidence of AUB in women who receive oral anticoagulants 

is higher than in the general population. Some previous studies estimated the risk of 

AUB in women receiving oral anticoagulation – however, not all with the use of PBACs –  

and found rates comparable with our findings. 15, 32, 33 In an observational study, 70% of 

women reported a change in the bleeding pattern of their menstrual cycle after initiation 

of VKA therapy, with a mean increase in duration from 5.4 to 6.6 days (p=0.0008). 32 One 

study assessed the effect of initiation of VKA on menstrual bleeding in 90 women and 

found an increase in self-reported menorrhagia from 44% to 71%.33 In a case series of 

178 women treated with oral Xa inhibitors, 57 women (32%) had self-reported vaginal 

bleeding events. 10 In these women, 72 events of vaginal bleeding occurred, including 

59 reports of heavy menstrual bleeding defined as self-reported unusually intense or 

prolonged bleeding related to the menstrual cycle; these were not measured objectively. 

Of note, in subanalyses of the large phase 3 direct oral anticoagulant (DOAC) trials, the 

incidence of AUB was estimated to be much lower (0-8%), but with a likely low sensitivity 

to detect AUB given the lack of structural assessment of menstrual blood loss. 34 Our 

study supports the proposed association of incident AUB with anticoagulation. In the 

general population, half of women with AUB have related conditions such as myoma or 

polyps, whereas this was only 25-30% in our cohort. 2, 35 Moreover, none of the women 

with AUB in our cohort was diagnosed with von Willebrand disease, whereas the overall 

prevalence is 13% in the general population of women with AUB. 36 The particularly 

high prevalence of AUB during the first menstrual cycle after the VTE diagnosis in our 

study could be related to the higher initial dose of anticoagulant agents, in particular 

rivaroxaban (3 weeks, 15 mg twice daily) and apixaban (1 week, 10 mg twice daily).

The frequent need for medical treatment related to AUB further confirms 

the relevance of these bleeding events that usually do not meet the ISTH criteria 

for major bleeding. In the present study, we observed that 32% of women with AUB 

received dedicated treatment, including invasive procedures such as hysterectomy and 

polypectomy. Previous studies reported even higher rates of necessary medical treatment 

or required hospital admission in women with AUB, with one study reporting 43% of 

women needing medical treatment and another reporting surgical treatment of 14% of 

women with heavy menstrual bleeding events while receiving oral Xa inhibitors. 10, 11, 17, 18  

Our study provides important insights into the corresponding impact of AUB on QoL, 

measured by a validated patient-reported questionnaire developed for women with AUB. 

Our results show that women with (new-onset) AUB experienced a remarkable decrease 
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in QoL, which is a relevant finding with clinical implications, although a minimal 

clinically important difference for the MBQ is not available to date. AUB-associated 

loss of quality-adjusted life years could be one of the explanations for the consistently 

reported decreased QoL in female versus male PE survivors, another indication that AUB 

should be taken very seriously and prompts counselling by an expert gynaecologist. 34, 37

In a subgroup analysis, we observed that the few women treated with dabigatran 

did not experience an increase in menstrual blood loss during the first menstrual cycle 

after VTE diagnosis, in contrast to women receiving oral Xa inhibitors and VKAs. However, 

the median retrospective PBAC score was higher in women treated with dabigatran, 

indicating pre-existing AUB in these women. Treatment with dabigatran was found to 

be associated with a lower incidence of AUB compared with warfarin in a previous 

study as well, and Xa inhibitors have indeed been suggested to increase the risk of AUB 

compared with VKA. 8-13, 15-18 However, the observational design of our study and the low 

number of patients exposed to the different drug classes prevent us from drawing any 

conclusions on differences between DOACs. Ongoing randomized trials are expected to 

shed more light on this important issue. 38, 39

What are the implications of our study? Despite the early study termination and 

the resulting lower-than-intended sample size, we provide the most accurate and valid 

assessment of the risk and impact of AUB in women with VTE to date. Our findings should 

be a call to action to increase awareness of AUB in patients undergoing anticoagulant 

therapy. A careful history should be obtained, with special attention to AUB, and VTE 

caretakers should be trained in the relevant counselling of patients. 40 Assessment of the 

severity of the last menstrual cycle before VTE diagnosis by completing a PBAC at the 

time of VTE diagnosis predicted the occurrence of AUB after the start of anticoagulant 

treatment, but not new-onset AUB. The ISTH BAT that assesses the pretest probability 

of an underlying bleeding disorder, of which none were found in our population, did not 

prove relevant either. Women diagnosed with AUB should be referred to a gynaecologist 

to rule out alternative causes. 41 Treatment options to mitigate the blood loss include 

tranexamic acid during the menstrual period, use of a (progestogen-containing) 

intrauterine device, progestin-only therapy, or combined hormonal contraceptives. 41  

Continuation of hormonal contraceptives is suggested to be safe considering 

the suppression of the prothrombotic effect of hormonal therapy by therapeutic 

anticoagulation. 40, 42 However, combined oral contraceptives should be discontinued 

some time before anticoagulant cessation. 34, 40-42 Modifications in anticoagulant 

treatment including reduced dosing of DOACs or switching of anticoagulant agents 

could be considered in women with AUB. 41, 43 A decrease in duration and intensity of 
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menstrual bleeding was found with rivaroxaban 10 mg once daily compared with 20 

mg once daily for extended treatment of VTE after completion of 6 to 12 months of 

anticoagulation. 44 The ongoing heavy MEnstrual bleeding in premenopausal women 

treated with DirEct oral Anticoagulants (MEDEA) randomized clinical trial is currently 

evaluating management strategies, including switching to dabigatran, in women of 

reproductive age with AUB while receiving factor Xa inhibitors. 39

Strengths of this study include the prospective multicentre observational design 

and a follow-up period of 6 months (or for the duration of anticoagulant therapy) in 

which each menstrual cycle that occurred was assessed. The use of PBACs allowed for 

quantification of the amount of blood loss and comparison of menstrual blood loss 

before and during anticoagulation. By also using a self-reported definition of AUB, we 

captured the patients’ perspective in the definition of abnormal menstrual blood loss and 

were able to show the overlap and discrepancies between prevalence of AUB based on 

the different definitions. The discrepancy between self-reported and criteria-diagnosed 

AUB is relevant, as it shows that women may have more than average menstrual blood 

loss without knowing.

The study has some limitations. First, the originally considered sample size of 

210 patients was not reached as a result of slow recruitment in the pandemic and a 

lack of resources. Consequently, the primary endpoint contains a wider 95% CI than 

prespecified in the study protocol. Second, because subgroups were small, no valid 

comparisons other than descriptive analyses could be performed. Third, the existence 

of AUB before VTE was determined based on a single retrospective PBAC assessment. 

However, assessment of multiple PBACs at baseline for several menstrual cycles in 

retrospect seems infeasible and would increase the risk of recall bias. The clear impact 

on QoL of new-onset AUB (as defined in our study) shows the relevance of our approach. 

Fourth, because not all women had a menstrual cycle every month during the follow-up 

period because of the irregular nature of menstrual cycles, and because the duration 

of anticoagulant therapy in the study population varied, we could not provide absolute 

risks per month and realize that the results are therefore less easy to interpret. As a 

solution for this, we performed analyses per menstrual cycle and calculated the overall 

prevalence of AUB at any time during the follow-up period. We do consider this to be an 

adequate approach to analyse the data, reflecting the natural occurrence of menstrual 

cycles.
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In conclusion, this study provides important data on the risk and impact of AUB in 

women of reproductive age treated with anticoagulants for VTE, showing that AUB is 

highly incident in this setting and negatively impacts QoL. VTE caretakers should be 

aware of this, take appropriate action to assess menstrual blood loss in all women 

with a new VTE diagnosis routinely, and adequately treat incident AUB. Furthermore, our 

findings underline the need for future studies assessing the optimal strategies for the 

prevention and management of AUB in this group of patients.
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Supplementary material

Table S1: Median PBAC score per menstrual cycle in women with AUB according to the self-reported 
definition and women without self-reported AUB during the follow-up period.

Women with AUB according to the self-reported definition (n=47)

PBAC 
retro-spective

PBAC 
month 1

PBAC 
month 2

PBAC 
month 3

PBAC 
month 4

PBAC 
month 5

PBAC 
month 6

median (IQR) 84 
(10-191)

203 
(82-488)

154 
(45-314)

110 
(21-246)

114 
(34-247)

146 
(19-246)

129 
(22-256)

cycles*, n 43 44 42 35 33 27 27

Women without self-reported AUB during the follow-up period (n=51)

PBAC 
retro-spective

PBAC 
month 1

PBAC 
month 2

PBAC 
month 3

PBAC 
month 4

PBAC 
month 5

PBAC 
month 6

median (IQR) 21 
(5-50)

45 
(1-118)

36 
(1-102)

27 
(0-66)

23 
(0-95)

33 
(3-86)

40 
(5-104)

cycles*, n 40 45 44 35 29 29 28

*Number of menstrual cycles evaluated. Note: not all women had a menstrual cycle every month 
during the follow-up period.
Abbreviations PBAC: pictorial blood loss assessment chart, AUB: abnormal uterine bleeding, n: 
number, IQR: interquartile range.

Table S2: Results of routine diagnostic work-up of anticoagulated female VTE patients with abnormal 
menstrual bleeding and new-onset abnormal menstrual bleeding.

Parameters Women with AUB*  
(n=65) (n, %)

Women with new-onset 
AUB** (n=36) (n, %)

Pregnancy test performed
Positive result

17 (26%)
 0

13 (36%)
 0

Referral to gynaecologist
Transvaginal ultrasound performed

Abnormal findings
Endometrial hypertrophia
Hydrosalpinx
Uterine fibroid(s)/myoma(s), or polyp(s)

Endometrial biopsy performed
Abnormal findings

33 (51%)
 10
 2
 1
 7
1 (1.5%)
 0

16 (44%)
 4
 1
 1
 2 
0

Laboratory results
Thrombocytopenia
Von Willebrand disease

0 (available in 30/65)
0 (available in 18/65)

0 (available in 16/36)
0 (available in 10/36)

*According to at least one of the three definitions of AUB.
**Of the women with PBAC ≤100 before VTE diagnosis (n=60), 36 women had new-onset AUB 
according to at least one of the three definitions of AUB.
Abbreviations VTE: venous thromboembolism, AUB: abnormal uterine bleeding, n: number, PBAC: 
pictorial blood loss assessment chart.
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Figure S1: Median PBAC score per menstrual cycle, and proportion of women with AUB according to 
PBAC score >100 or PBAC score >150, shown for the different anticoagulant drug classes and shown 
for women who received AUB-related treatment versus women with AUB who did not receive AUB-
related treatment.

Different anticoagulant drug classes
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Women who received treatment for AUB (n=20)

Median PBAC score per menstrual cycle

Proportion of women with AUB according to PBAC score >100 or PBAC score >150
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Women with AUB who did not receive treatment for AUB (n=45)

Median PBAC score per menstrual cycle

Proportion of women with AUB according to PBAC score >100 or PBAC score >150

 

Abbreviations PBAC: pictorial blood loss assessment chart, AUB: abnormal uterine bleeding,  
VKA: vitamin K antagonist, LMWH: low molecular weight heparin, n: number.
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