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Abstract

Heavy menstrual bleeding affects up to two thirds of women on oral anticoagulation. The rates
of heavy menstrual bleeding, its impact on quality of life and associated risk factors in women
attending anticoagulation clinics in South Africa are largely unknown. A prospective cohort
study was performed over an eight-month period in 30 women on Warfarin and 27 on
Rivaroxaban for a median [interquartile range] duration of 15.5 [78.0] months attending the
Anticoagulation Clinic at Charlotte Maxeke Johannesburg Academic Hospital, Johannesburg,
South Africa. Heavy menstrual bleeding was assessed over one menstrual cycle using the
validated pictorial blood loss assessment charts (PBAC) and the menstrual bleeding
questionnaire (MBQ).

In this population of predominantly African ethnicity, with a median [interquartile range] age
of 39 [8] years, 39 (68.4%) women experienced heavy menstrual bleeding, defined as a PBAC
score of >100. Median cycle length on anticoagulation and MBQ scores were significantly
higher among women with a PBAC score of >100 (p>0.05). Univariate analysis identified
Rivaroxaban as a risk factor for heavy menstrual bleeding (OR 5.03, 95% CI 1.40-18.12).
Heavy menstrual bleeding required treatment in 29 (74.4%) women which included
management of iron deficiency, anti-fibrinolytics, modification of anticoagulation and
hormonal contraception. Heavy menstrual bleeding was associated with a considerable
negative impact on quality of life. This was most significant for women on Rivaroxaban as
compared to Warfarin. It is essential to monitor and appropriately treat heavy menstrual

bleeding in at risk women on anticoagulant treatment.
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1. BACKGROUND

1.1  Definition of heavy menstrual bleeding.

Heavy menstrual bleeding is a common complaint, affecting approximately 15-30% of women
in the reproductive age group (1). Objectively, heavy menstrual bleeding is defined as the
quantitative measurement of more than 80ml of blood loss per cycle. The International
Federation of Gynaecology and Obstetrics (FIGO) defines heavy menstrual bleeding as an
increase in frequency, irregularity, duration and volume of menstrual blood loss as well as
intermenstrual bleeding (2). This is based on visualization of clots of more than one inch in
diameter, a low ferritin of <20 ng/mL and/or the need to change sanitary pads at least every
hour (3). In clinical practice, accurate quantification is difficult. More recently, a more practical
definition has been suggested as heavy menstrual bleeding that affects a patient’s physical,

emotional and social quality of life (4).

1.2 Heavy menstrual bleeding and anticoagulation.

Oral anticoagulant treatment for the management and prevention of venous and arterial
thrombo-embolism is associated with an increased risk of bleeding, including heavy menstrual
bleeding (5). In women receiving long-term anticoagulation, heavy menstrual bleeding can
have a considerable impact on quality of life (6). Heavy menstrual bleeding has been reported
to affect up to two thirds of women on anticoagulation (7). In a retrospective study conducted
in 104 women in Belgium, 70.2% of anticoagulated women reported heavy menstrual bleeding
(8). According to a recently conducted study in the United Kingdom, anticoagulated women
reported a significantly increased median duration of menstrual bleeding from five to six days
(p<0.05). This was associated with a negative impact on quality of life, including avoiding

social activities, bleeding that soaked outer clothing and unpredictable cycles, as compared to
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the control group of women (9). Local data, however, from women on anticoagulation is

limited (10).

Oral anticoagulants include vitamin K antagonists and more recently direct oral anticoagulants
(DOAC). Direct oral anticoagulants namely, factor Xa inhibitors apixaban, edoxaban, and
rivaroxaban, and the thrombin inhibitor dabigatran offer many advantages over vitamin K
antagonists (11). In addition to improved pharmacodynamic and pharmacokinetic properties,
the risk of intracranial bleeding is reduced, as compared to vitamin K antagonists (12).
Randomized controlled studies have shown an equivalent or reduced incidence of major
bleeding and clinically relevant non-major bleeding in DOAC treated patients as compared to
patients treated with vitamin K antagonists (13,14). To date, however, few studies have

assessed heavy menstrual bleeding specifically as an outcome of anticoagulant use.

Following the wide-spread use of the DOACS, case series and small cohort studies emerged
reporting increased rates of heavy menstrual bleeding compared with vitamin K antagonists
(8,9,11). In particular, an increased risk of heavy menstrual bleeding has been described in the
subgroup of women treated with factor Xa inhibitors as compared to women treated with
vitamin K antagonists (9,15). Subsequently, research has been performed to determine the risks
associated with different classes of factor Xa inhibitors. An increase in heavy menstrual
bleeding in women on rivaroxaban, as compared to warfarin has been described (16). This
finding was confirmed in post hoc analyses of the EINSTEIN trial which reported increased
rates of heavy menstrual bleeding for rivaroxaban (hazard ratio, 2.1; 95% confidence interval
[CI], 1.6-2.9) as compared to vitamin K antagonists (17). Edoxaban also demonstrated a higher

risk of heavy menstrual bleeding as compared to warfarin (hazard ratio, 1.9; 95% ClI, 1.1-2.5)



(18). In the AMPLIFY trial, the rate of heavy menstrual bleeding did not differ between
apixaban and vitamin K antagonists (5). Further it appears that dabigatran is associated with a
lower risk of heavy menstrual bleeding as compared to vitamin K antagonists (17). An
American study, RAMBLE (NCT02829957) is currently investigating the rates of heavy
menstrual bleeding between rivaroxaban and apixaban to determine whether there is indeed a

class effect.

1.3  Tools used to assess heavy menstrual bleeding.

A bleeding, menstrual, gynaecological and obstetric history is required prior to starting
anticoagulation as these factors may be independent risks for heavy menstrual bleeding (7).
Specifically, pathologies in the FIGO acronym PALM-COEIN (Polyp, Adenomyosis,
Leiomyoma, Malignancy, Coagulopathy, Ovulatory Disorders, Endometrial Disorders,
latrogenic Causes, and Not Classified) should be excluded(19). Prior to the introduction and
validation of menstrual bleeding assessment tools, the HAS- BLED score was used as a general
assessment of bleeding (20). Menstrual bleeding assessment tools of blood loss quantitation
and its effect on quality of life include the alkaline-haematin methods, pictorial blood loss
assessment charts (PBAC) and the menstrual bleeding questionnaire (MBQ) (21). The gold
standard, alkaline-haematin method which involves the extraction of haemoglobin from used
sanitary products for the quantitative assessment of menstrual bleeding, is an impractical and
expensive method. The PBAC is an alternative semi-quantitative method which is widely used
in clinical studies. It is a simple visual score which measures the degree of blood loss from
multiple types of sanitary products (22). The PBAC has been associated with a sensitivity of
58-99% and a specificity 75-89% for scores above 100 for heavy menstrual bleeding (21).

According to this visual score, a PBAC score of 100 equates to 80ml of menstrual blood loss.



Since its introduction in 1990 by Higham et al. the PBAC has been validated with newer
sanitary products (22 and 23). Lastly, the MBQ was developed and validated for measuring
quality of life in women of reproductive age in different ethnic groups (24). The MBQ consists
of 20 questions related to menstrual bleeding quantity, regularity and associated pain, as well
as the impact of symptoms on mental health, specifically social embarrassment (24). The MBQ
is more specific to the effects on quality of life caused by heavy menstrual bleeding as
compared to the SF-36, which is a general patient-reported survey of physical and mental health

functioning (24).

1.4 Management of heavy menstrual bleeding and iron-deficiency

Heavy menstrual bleeding is under reported by women attending anticoagulation clinics (12).
Women are often unaware of the extent of menstrual blood loss and often seek medical care
only when their quality of life is affected or as a result of iron deficiency anaemia (7).
According to a Spanish study, patients’ primary concerns were the effects on functional,
professional, social and family responsibilities (25). Iron deficiency anaemia is an important
complication of heavy menstrual bleeding which can lead to reduced cognitive ability, physical
strength and immunity (15). In particular, iron deficiency anaemia impairs attention, memory,
and learning. The treatment of iron deficiency anaemia includes oral and intravenous forms
with emergency cases requiring transfusions (25). Treatment of heavy menstrual bleeding
results in an improvement of symptoms. Women who present with anticoagulant associated
heavy menstrual bleeding require an individualised management approach in consultation with
gynaecology. Treatment options include prescribing hormone contraception, antifibrinolytic

agents, haematinics or uterine surgical interventions (26).



The most commonly used intervention is progesterone-based contraceptives which include oral
and patch forms or levonorgestrel intrauterine systems (3). Levonorgestrel intrauterine systems
are safe and effective and have been associated with blood loss reduction by 80%, improved
compliance and low side effect profiles and as such are the preferred modality (27). They result
in amenorrhea in 50% of women. The etonogestrel subdermal implant results in amenorrhea in
approximately 20% of women and depot-medroxyprogesterone acetate results in amenorrhea
in greater than 50% of women. Furthermore, the combined oral contraceptive is an alternative
which has not been associated with a significantly increased risk of recurrent thrombosis in
women on anticoagulation therapy. The EINSTEIN trials demonstrated no increased risk of
VTE on hormonal therapy (adjusted hazards ratio, 0.56; 95% confidence interval [CI], 0.23-
1.39). Moreover, the risk of venous thrombo-embolism (VTE) with oestrogen-containing and
progestin-only therapies were similiar (17). In contrast, reducing the duration of
anticoagulation or omitting doses has been associated with five-fold increased risk of recurrent
thrombosis (28). Recent evidence, however, supports a dose reduction for rivaroxaban and
apixaban. The results of the EINSTEIN-CHOICE sub-study, suggest that in women with heavy
menstrual bleeding, the dose of rivaroxaban can be safely reduced to 10 mg daily after six
completed months of treatment (29). With the availability of several anticoagulant agents,
switching agents is another reliable option (7). The MEDEA trial is a Dutch multicentre,
randomized trial in women with heavy menstrual bleeding on factor Xa inhibitor treatment.
The study is currently randomising women to either switch to dabigatran, continue on the factor
Xa inhibitor with the addition of an antifibrinolytic agent or to continue on the factor Xa
inhibitor with no intervention (30). In particular, the anti-fibrinolytic agent tranexamic acid

has been associated with a decrease in heavy menstrual bleeding by 26 to 54% (24).



2. STUDY AIM AND OBJECTIVES

Rationale

Bleeding is a common complication of oral anticoagulant therapy, however rates of heavy

menstrual bleeding in users of the oral anticoagulant are largely unknown in South Africa.

Aim

The aim of this prospective cohort study is to determine the incidence rate of heavy menstrual
bleeding, and its impact on quality of life in women prescribed oral anticoagulation (Warfarin

and Rivaroxaban) at a single academic centre.

Objectives

1. To assess the incidence rate and symptoms of heavy menstrual bleeding in women of child

bearing age prescribed oral anticoagulation using the validated PBAC and MBQ.

2. To identify risk factors for heavy menstrual bleeding in women on oral anticoagulation

3. To assess the impact of heavy menstrual bleeding on quality of life in women prescribed

oral anticoagulation using the MBQ.

4. To identify iron deficiency anaemia as a complication of heavy menstrual bleeding in women

prescribed oral anticoagulation.



3. METHODS

Research Design

A prospective cohort study.

Study Site

Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) and National Health
Laboratory Service, Anticoagulation Clinic Johannesburg, South Africa. The anticoagulation

clinic currently has approximately 400 patients.

Study Population

This study included consecutive women, aged 18-45 years old, who were prescribed one of the
following oral anticoagulants: Rivaroxaban 20 mg, Rivaroxaban 10 mg, Warfarin (international
normalized ratio, INR 2-3) or Warfarin (INR 2.5-3.5). The following participants were
excluded: pregnant women, postmenopausal women with premature ovarian failure, women
with bleeding disorders, women with cervical or uterine preneoplastic lesions or active

malignancy and women with creatinine clearance of <30 mL/min or liver disease.

Study period

The study was conducted over an 8-month period from 1 November 2023 to 30 June 2024.

Data collection

At enrolment, participants received a participant information sheet and the study was explained
to them in their language of preference, with an interpreter (Appendix A). Written informed

consent was obtained from all study participants, and the study protocol was approved by the



Institutional Review Board (M-230809). (Appendix B and F). A face-to-face interview was
conducted and the following data was collected: demographic characteristics, indications for
anticoagulation, current anticoagulant therapy, dose and duration, and concomitant medications
(Appendix C). A history which included a gynaecological history to exclude women with
features indicative of cervical preneoplastic lesions or active malignancy symptoms and signs
of premature ovarian failure as well as a medical history to assess other major and minor events.
Subsequently information around menstrual bleeding was collected, namely the type of
sanitary products, the average length of the menstrual cycle prior to commencing
anticoagulation and management of heavy menstrual bleeding, if present. The most recent
supporting laboratory investigations for iron deficiency anaemia (full blood count and iron
studies) performed as part of routine patient care and human immunodeficiency virus (HIV)

was documented from record review.

Participants were asked to complete a MBQ using the MBQ tool developed and validated by
Matteson for three consecutive menstrual cycles (Appendix D) (24). The MBQ consists of 20
questions regarding bleeding symptoms, menstrual pain, and quality of life. The responses were
added to obtain a minimum score of 0 and a maximum score of 75. Participants were asked to
self-complete a PBAC daily for one menstrual cycle during the study using the PBAC tool
developed by Higham et al. and subsequently modified by Spence et al. (Appendix E) (23).
Participants were required to record the number of sanitary products used daily and the degree
to which these are soaked on a PBAC, which provides a visual reference. This was returned
electronically or in person after one month. The total menstrual blood loss in ml will be
estimated by dividing the total PBAC score by 1.25. The PBAC provides an objective
assessment of menstrual blood loss, with a PBAC score >100 indicating heavy menstrual
bleeding (Appendix E). Management of heavy menstrual bleeding diagnosed during the study

was at the discretion of the treating health care provider and not part of study procedures. This



included treatment of the iron deficiency, relevant referral to a gynaecologist and necessary
investigations as subsequent management of the bleeding which included oral or intrauterine
devices, antifibrinolytics or surgical intervention to reduce the bleeding or further interventions

at the discretion of the treating multidisciplinary-team.

4. DATA ANALYSIS

Sample size

Considering an estimated incidence of heavy menstrual bleeding of 65% in women on
anticoagulation, a sample size 60 was calculated at a CI of 90% using Stata software (Texas,
USA) (1 and 7). In order to identify significant predictors of heavy menstrual bleeding using
multiple linear regression analysis, at least 15 per group were estimated per independent
variable. A sample size was not calculated for subgroup analysis of Rivaroxaban versus

Warfarin as the difference in heavy menstrual bleeding was too small (9).



Statistical methods

Data was analyzed using Statistica 13.2 software (California, USA). The incidence of heavy
menstrual bleeding defined as a PBAC >80ml, was calculated with corresponding 95% CI.
Normally distributed, continuous data is presented as mean + SD and variables with non-
Gaussian distribution as median [interquartile range (IQR)]. Comparisons for numerical
measurements between women with and without heavy menstrual bleeding was performed
using a parametric unpaired t-test or non-parametric Mann-Whitney test. Comparisons for
categorical measurements was performed using chi-square test or Fisher’s exact test when
necessary. Univariate logistic regression analysis was conducted to identify risk factors for
heavy menstrual bleeding with the correspondent unadjusted odds ratios (OR) and 95%

CI. Significance level is set at <0.05.
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5. RESULTS

5.1 Clinical and laboratory characteristics

During the study 65 women on anticoagulation were interviewed of whom 57 were eligible for
inclusion (Fig 2.). The baseline demographics and clinical characteristics of the study
participants are described in Table 1. The majority of the women (median [IQR] age of 39 [8]
years) were of African ethnicity (n=52, 91.2%) in keeping with the demographics of the
population served by CMJAH. Venous thromboembolism (n=31, 54.4%) was the most
common indication for anticoagulation, followed by valvular heart disease (n=24, 42.1%). At
enrolment, the median duration of anticoagulation was 15.5 [78.0] months. Fifteen (26.3%)
women were living with HIV, consistent with the national rates of infection. No participants
were receiving concomitant antiplatelet therapy. The mean = SD haemoglobin was 11.1 £ 2.2

g/dL, which was below the normal reference range (Table 2).
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Study population

Amenorrea n=1
No return n=1

Exclusions (n=8)

Previous hysterectomy n=5
Premature ovarian failure n=1

[
PBAC score > 100
(n=39)

I
l |

|
PBAC score <100
(n=18)

I
l |

Warfarin Rivoroxaban
n=16 n=23

Warfarin Rivoroxaban
n=14 n=4

Figure 1. Flow diagram of study population
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Table 1 Baseline characteristics of study population

Demographics

n=57

Age at study entry (years), median [IQR]

39.00 [8.00]

Ethnicity
Black African (n,%)

52 (91.22%)

Non- African (n,%) 5 (8.77%)
Characteristics

Anticoagulant

Warfarin (n,%) 30 (52.63)
Rivaroxaban (n,%) 27 (47.37)

Indication for anticoagulation

Venous thrombo-embolic disease (n,%)
Valvular heart disease (n,%)

Non- valvular heart disease (n,%)

31 (54.39%)
24 (42.10%)
2 (3.51%)

Duration of anticoagulation (months), median [IQR]

15.50 [78.00]

Co-morbidities

Cardiac conditions (n,%)
Autoimmune conditions (n,%)
Neurological conditions (n,%)
HIV infected (n,%)

6 (10.5%)
4 (7.02%)
2 (3.50%)
15 (26.32%)

Concomitant medications (n,%)

35 (61.40%)

Key: IQR, Inter- quartile range, HIV, Human Immunodeficiency virus

Of the participants on warfarin, no participants were receiving CYP2C9 inhibitors. Of the participants on

rivaroxaban, no participants were receiving CYP3A4 inducers.
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Table 2 Laboratory characteristics on anticoagulation

Laboratory characteristics n=57
Haemoglobin (g/dL), mean = SD 11.12+2.16
(ref: 11.6-16.4)

Mean cell volume (fL), mean £ SD 85.91 + 8.66
(ref: 78.9 - 98.5)

Mean corpuscular haemoglobin concentration (g/dL), median [IQR] 31.60 [2.50]
(ref: 32.7 - 34.9)

Serum iron (umol/L), mean = SD 8.67 £ 5.46
(ref: 9-30.4)

Transferrin (g/L), median [IQR] 3.80[8.10]
(ref: 2.5-3.8)

Transferrin % saturation, median [IQR] 3.75[9.10]
(ref: 15-50)

Ferritin (ug/l), median [IQR]
(ref: 15-150)

34.50 [28.00]

Estimated glomerular filtration rate (mL/min), mean £ SD 59.88 £ 0.71
(ref: 71-121)

International normalised ratio on warfarin, mean + SD

Range 2.0-3.0 2.51+0.83
Range 2.5-3.5 243+0.78

Key: IQR, Inter- quartile range, SD, standard deviation
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5.2 Menstrual cycle characteristics and impact on quality of life

The median cycle length was 6 [4] days on anticoagulation as compared to 5 [2] days prior to
commencing anticoagulation (p<0.001) (Fig 2.). The median cycle length was 5 [1] days on

warfarin as compared to 9 [6] days on rivaroxaban (p<0.001) (Fig 4.)

Cycle Length Cycle Length on Anticoagulation

Cycle Length (days)
Cycle length (days)

4 P=<0.001
P<0.001

Before Anticoagulation
Anticoagulation Anticoagulant
1=warfarin 2=rivaroxaban

Figure 2. Box and whisker plot of median menstrual cycle length | Figure 3. Box and whisker plot of median menstrual cycle length on
reported before anticoagulation and on anticoagulation Warfarin compared to Rivaroxaban
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The median total estimated menstrual blood loss was 120.0 [160.0] ml and the median PBAC
score was 155.0 [200.0] in the study population. Thirty-nine (68.4%, 95% CI 0.55-0.79)
women experienced heavy menstrual bleeding, defined as a PBAC score of >100. Median
cycle length on anticoagulation and the MBQ score were significantly higher among women
with a PBAC score of >100 (Table 3.). The PBAC score correlated positively with the MBQ
score (r=0.547, p<0.001). A non-significant decline in mean PBAC scores was observed with

anticoagulation categorised according to duration (p=0.514) (Fig 5.)
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Table 2 Characteristics of participants with PBAC scores > 100 and PBAC < 100

Variable PBAC > 100 PBAC <100 p value
n=39 n=18

Age (years), median [IQR] 39.00 [7.00] 40.50 [10.00] 0.916
Menstrual cycle length before anticoagulation (days), 5.00 [3.00] 4.00 [1.00] 0.153
median [IQR]

Menstrual cycle length on anticoagulation (days), 7.00 [5.00] 5.00[2.00] 0.002
median [IQR]

Duration on anticoagulation (months), median [IQR] 15.00 [70.00] 60.00 [126.00] 0.196
MBQ Score, median [IQR] 26.00 [22.00] 9.50 [13.00] <0.001
Haemoglobin (g/dL), mean + SD 11.12+2.32 11.02 £1.82 0.874
% saturation, median [IQR] 3.75[16.40] 3.72 [3.10] 0.895
Ferritin (ug/l), median [IQR] 34.00 [29.00] 40.00 [35.00] 0.333

Key: IQR, Inter- quartile range, SD, standard deviation, MBQ, menstrual bleeding questionnaire,

PBAC, pictorial blood loss assessment chart.
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Figure 4. Box and whisker plot of median PBAC scores according to
duration of anticoagulation.
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Median total estimated menstrual blood loss, PBAC scores and MBQ scores were higher
among participants on Rivaroxaban as compared to Warfarin (p<0.001) (Table 4, Fig 6-7).
Median cycle length on Rivaroxaban was 9.00 [6.00] as compared to Warfarin 5.00 [1.00]
(p<0.001). Twenty-three (85.2%) of the participants on Rivaroxaban and 16 (53.3%) of the
participants on Warfarin had PBAC scores of >100 (p<0.010). There was no difference in

haemoglobin levels and iron studies according to anticoagulant groups.

PBAC Score according to Anticoagulant Therapy MBQ Score according to Anticoagulant Therapy
340 40
320 1T
300 35 _
280
260 0 ]
240 ——
o 220 25
£ 200 g
5] = -
© 20
g 180 2
o 160 =
15
140
120 -
100
80 G
60
0 P<0.001 . P<0.001
0 1 2 3 0 1 2 3
Anticoagulant Anticoagulant
1=warfarin 2=rivaroxaban 1=warfarin 2=rivaroxaban
Figure 5. Box and whisker plot of median PBAC score on Warfarin Figure 6. Box and whisker plot of median MBQ score on Warfarin
compared to Rivaroxaban compared to Rivaroxaban
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Table 4 Characteristics of participants on Warfarin and Rivaroxaban

Variable Warfarin Rivaroxaban p value
n=30 n=27

Age (years), median [IQR] 38.50 [10.00] 39.00 [7.00] 0.471

Menstrual cycle length before anticoagulation (days),

median [IQR] 5.00 [1.00] 5.00 [2.50] 0.418

Menstrual cycle length on anticoagulation (days),

median [IQR] 5.00 [1.00] 9.00 [6.00] <0.001

Duration on anticoagulation (months), median [IQR] 80.00 [114.00] 8.00 [10.50] <0.001

Haemoglobin (g/dL), mean + SD 10.82 + 1.86 11.40 £ 2.41 0.323

Serum iron (umol/L), mean + SD 8.77+5.71 8.57+541 0.922

0, i 0, i

% saturation (%), median [1QR] 4.00 [9.00] 3.43[13.50] 0.868

Ferritin (g/l), median [1QR] 30.00 [37.00] 39.00 [30.00] 0.934

Blood loss (ml), median [IQR] 83.20 [68.80] 193.60 [157.60] <0.001

PBAC Score, median [IQR] 104.00 [86.00] 242.00 [197.00] <0.001

MBQ score, median [IQR] 10.00 [13.00] 29.50 [13.50] <0.001

Key: IQR, Inter- quartile range, SD, standard deviation, MBQ, menstrual bleeding questionnaire, PBAC,

pictorial blood loss assessment chart
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Fig. 7 describes the PBAC and MBQ scores according to Warfarin INR range of 2-3 and 2.5-
3.5 on and Rivaroxaban dose of 10mg and 20mg. Median cycle length on Warfarin INR 2-3
and 2.5-3.5 was 6.00 [3.00] and 5.00 [2.00] days respectively. Median cycle length on

Rivaroxaban 10mg and 20mg was 9.00 [4.00] and 10.00 [10.00] days respectively.
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Figure 7. Median PBAC and MBQ scores according to anticoagulant range/dose

Median MBQ scores of impact on quality of life were significantly higher among participants
on Rivaroxaban as compared to Warfarin for all 20 questions except question 19 on
predictability of menstrual period start date (Supplementary Table 1). The key factors
impacting on quality of life are described in Table 5. 44.0% (12) of women on Rivaroxaban
were employed, women on Rivaroxaban were more likely to miss days of work because of
menstrual bleeding as compared to Warfarin (0, 0.0%) (p<0.001). There were 2 (7.4%) women

on Rivaroxaban who reported missing >13 days of work.
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Table 5 MBQ factors impacting on women’s quality of life, according to Warfarin and Rivaroxaban

Factor Total Warfarin | Rivaroxaban p
n=57 n=30 n=27 value

Changing sanitary products at night, during sleep 23 7 16 0.006

(MBQ QS5 score >1) (n, %) (40.35%) | (23.33%) (59.26%)

Passing of blood clots staining clothing (MBQ Q7 37 13 24 <0.001

score >1) (n, %) (64.91%) | (43.33%) (88.89%)

Pain related to menstrual period (MBQ Q8 score >1) 27 8 19 0.001

(n, %) (47.37%) | (26.67%) (70.37%)

Difficulty with work because of menstrual bleeding 21 5 16 0.002

(MBQ Q10 score >1) (n, %) (36.84%) | (16.67%) (59.26%)

No. of days avoiding family activities (MBQ Q12 22 5 17 0.003

score >1) (n, %) (38.60%) | (16.67%) (62.96%)

No. of days avoiding social activities (MBQ Q14 score 16 5 11 0.141

>1) (n, %) (28.07%) | (16.67%) (40.74%)

Extreme concern about blood staining clothes (MBQ 2.00[6.80] 2.00 7.00 [7.00] <0.001

Q18, scale 0-10), median [IQR] [2.00]

Not being able to predict at all when period will end 21 5 16 0.001

(MBQ Q20 score >1) (36.84%) | (16.67%) (59.26%)

Key: IQR, Inter- quartile range, MBQ, menstrual bleeding questionnaire
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Table 6 Characteristics of participants with and without iron deficiency

Variable Participants with Participants without iron

iron deficiency deficiency

n=27 n=3

Duration on anticoagulation (months), median [IQR] 36.00 [9.00] 15.00 [96.00]
Menstrual cycle length on anticoagulation (days), 6.00[5.00] 9.00 [9.00]
median [IQR]
PBAC Score, median [IQR] 171.00[221.00] 531.00 [471.00]
MBQ Score, median [IQR] 23.00 [20.00] 30.00 [9.00]
Haemoglobin (g/dL), mean + SD 11.00 + 2.69 12.27 +1.27
MCV, mean = SD 83.83+9.44 81.07 £ 9.06

Key: IQR, Inter- quartile range, SD, standard deviation, MBQ, menstrual bleeding questionnaire,
PBAC, pictorial blood loss assessment chart , MCV, mean cell volume
Diagnostic criteria for iron deficiency: ferritin of <30 pg/L or ferritin of 30-100 pg/L and transferrin saturation

of <20%

Iron studies were available in 30 participants of which 27 (90.0%) were classified as iron

deficiency (Table 6.). Of the participants with iron deficiency, 12 (40.0%) were on Rivaroxaban

and 15 (50.0%) on Warfarin.

23




Table 7 Univariate logistic regression analysis of heavy menstrual bleeding

Variable OR 95% CI p value
Duration on anticoagulation 0.73 0.20 -2.70 0.634
Previous history of bleeding 2.80 0.69-11.37 0.150
Contraception use 1.00 0.30-3.32 1.000
Co-morbidities 1.04 0.34-3.19 0.060
Rivaroxaban anticoagulation 5.03 1.40-18.12 0.014
Warfarin range (2.5-3.5) 0.33 0.03-3.37 0.368
Rivaroxaban dose (20mg) 0.15 0.01-1.66 0.121

Key: Cl, confidence interval, OR, odds ratio

On univariate analysis, the odds of heavy menstrual bleeding increased approximately 5-fold

(OR 5.03, 95% CI 1.40-18.12, p<0.014) with Rivaroxaban (Table 7.).
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5.2 Management

m Barrier methods

m Intra-uterine device

m Sub-dermal implant

m Injectable

m Combined oral contraceptive

= Not on contraception

Figure 8. The use of contraception at baseline

On record review, contraception included barrier methods (n=26, 45.6%), intra-uterine
contraceptives, (n=5, 8.8%), subdermal implants (n=5, 8.8%), contraceptive injection, (n=5,

8.8%), and combined oral contraceptive (n=5, 8.8%). (Fig 9.)
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Twenty-nine (74.4%) participants on long term anticoagulation received management for
heavy menstrual bleeding including its complication of iron deficiency (Table 8). The majority
of participants with heavy menstrual bleeding were managed as out-patients and 3 (10.3%)
required hospitalisation for red cell transfusions and/or tranexamic acid. In 8 (27.6%) women
the anticoagulant was changed from Rivaroxaban to Warfarin (n=5) or Apixaban (n=3);
following which 6 (75.0%) reported an improvement of symptoms. In a further 4 (13.8%) the
dose of Rivaroxaban was reduced and anti-Xa levels monitored. This resulted in an
improvement of symptoms in half. In 4 (13.8%) women referred to gynaecology for the
management of heavy menstrual bleeding, symptoms were controlled with hormonal

contraception alone.

Table 8 Management of heavy menstrual bleeding of study population

Treatment of HMB Number (n=29)
Oral iron supplements (n, %) 23 (79.31%)
Intravenous iron infusion (n, %) 3 (10.34%)

Red cell transfusion (n, %) 3 (10.34%)
Tranexamic acid (n,%) 2 (6.90%)

Change of anticoagulant (n, %) 8 (27.58%)

Dose reduction of anticoagulation (n, %) 4 (13.79%)
Referral to gynaecology (n, %) 4 (13.79%)
Hospital admission (n, %) 3 (10.34%)

Key: HMB, heavy menstrual bleeding
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6. DISCUSSION

6.1 Incidence Rate of Heavy Menstrual Bleeding

This study, in a predominantly African ethnic population, found an incidence of heavy
menstrual bleeding in women of child bearing age of 68.4% (95% CI 0.55-0.79). This finding
IS consistent with the incidence rates of 66-70% reported in European study populations (7, 8,
9). Cycle length increased significantly in participants after commencing anticoagulation, 6 [4]
days as compared to 5 [2] days which is compatible with findings in the period study (9).
Similar findings were noted in a study in 2015 which revealed an increase in menstruation from
6 (4.1-8.9) days vs. 5 (3.5-6.0) days previously, median (range), p < 0.001) as well as a study
done in 2007 in where the mean duration of menstruation increased from 5.6 to 6.1 days (p <

0.01) (8,31).

In the current study, the median PBAC score was 155.0 [200.0] in women on anticoagulation
for a median duration of 15.5 [78.0] months. This finding is comparable with an earlier study
of women on long-term warfarin which reported a median PBAC score of 210 (range 14-1010)
(26). In contrast, the more recent, TEAM-VTE study reported a lower median PBAC score
following initiation of anticoagulation of 95.0 [221.0] for the first cycle (15). Moreover, the
authors observed a non-significant decline in the rates of heavy menstrual bleeding over the
follow-up six-month period. Future studies are indicated over consecutive menstrual cycles to
assess the impact of anticoagulation beyond six-months on heavy menstrual bleeding and its

impact on quality of life.

Due to the lower risk profile and ease of use associated with DOACS, their use has become
more common in our setting, especially for patients with VTE disease. A greater incidence of

heavy menstrual bleeding was noted in the participants on Rivaroxaban (85.19%) compared to
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those on Warfarin (53.33%) (p<0.010). The median menstrual cycle length on anticoagulation
was significantly longer in the Rivaroxaban group (9 days) compared to the Warfarin group (5
days). Blood loss was significantly greater in participants on Rivaroxaban, 193.60 [157.60] ml
compared to those on Warfarin 83.20 [68.80] ml. These findings are in keeping with those
described in the EINSTEIN trial as well as smaller cohort studies (8, 9, 11, 17). A significant
difference in the duration of treatment of participants on Warfarin 80.00 [114.00] compared to
those on rivaroxaban 8.00 [10.50] was observed. This can be attributed to the recent
introduction of DOACs in our clinical setting and as well as a large group of women with
valvular heart disease who require lifelong treatment with Warfarin. The increasing use of
DOAC:S in our setting requires careful consideration in women in the reproductive age group.
Moreover, owing to the reduced monitoring requirements of Rivaroxaban, symptoms and

complications of heavy menstrual bleeding may be identified later as compared to Warfarin.

6.2 Risk Factors for heavy menstrual bleeding

The study identified Rivaroxaban anticoagulation as a significant risk factor for heavy
menstrual bleeding (OR 5.03, 95% CI 1.40-18.12, p=0.014). Duration on anticoagulation was
not a significant predictor for heavy menstrual bleeding. However, a non-significant decrease
in heavy menstrual bleeding was noted with a treatment of >6 months, similar to the TEAM-
VTE study which observed a non-significant decline in the rates of heavy menstrual bleeding
over the follow-up six-month period (15). Previous bleeding history (and co-morbidities,
including HIV were not associated with a significant risk for heavy menstrual bleeding on

anticoagulation.

6.3 Impact of heavy menstrual bleeding on Quality of Life
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Importantly, heavy menstrual bleeding was associated with a considerable negative impact on
quality of life. The impact on a woman’s quality of life is greatly under-estimated, even by the
woman herself. In a setting where women headed house-holds or single income house-holds
are common, the physical, social and psychological demands are notably increased. Mental
health-care, energy levels and sense of well-being were often not viewed by the women as part
of total health care. This study found that heavy menstrual bleeding had a significant impact
on activities of daily living with participants experiencing difficulty with work, social
activities, and family activities due to menstrual bleeding. These findings are consistent with
those reported in the period study and TEAM VTE study (9). The MBQ score was significantly
higher in the Rivaroxaban group (29.50) compared to the Warfarin group (10.00). Participants
on Rivaroxaban were more likely to miss work as a result of heavy menstrual bleeding with
reports of up to 13 days of work being missed. In a resource strained economy, this adds

financial stresses which compounds the negative effect on quality of life.

Under -reporting of heavy menstrual bleeding is an important consideration. On participant
interview, it was noted that women are not forthcoming about their symptoms, as it is assumed
‘normal’ unless specifically asked, especially regarding the passing of blood clots and many
aspects of quality of life. Social stigma also discourages woman from discussing their bleeding
tendencies. The most commonly reported symptoms of heavy menstrual bleeding, using the
PBAC and MBQ were passing of blood clots (64.9%), pain related to menstrual period
(47.4%), and difficulty with work due to menstrual bleeding (36.8%). The PBAC and MBQ
represent useful tools for daily practice. These tools were easy to explain (with the use of
translators where required) and had a high completion rate, however, the difficulty of

administration without a translator or in a rural clinical setting must be considered.

The presentation of participants was extremely variable, ranging from asymptomatic to unable
to fulfil activities of daily living with ease and severe iron deficiency anaemia requiring
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hospitalisation. An important consideration is adherence to anticoagulation considering the
negative impact of heavy menstrual bleeding on quality of life. 35% of women were receiving
hormonal contraception prior to the study. As such the reported rates of heavy menstrual

bleeding in this population may be higher.

6.4 Management of heavy menstrual bleeding and iron deficiency

Iron deficiency was an important complication of anticoagulant treatment. We however, did
not observe a significant difference in rates of iron deficiency between women with and without
heavy menstrual bleeding and Rivaroxaban and Warfarin. As woman on Rivaroxaban in this
study were on anticoagulation for a significantly shorter duration as compared to Warfarin,
laboratory parameters may under estimate the clinical presentation and experience of the

woman with heavy menstrual bleeding.

In the study population iron deficiency was managed with oral iron supplements in the
majority. Intravenous iron infusion and red cell transfusions were received in a small
proportion of participants. In approximately a third of the participants, modifications in the
anticoagulant were required in by switching to Warfarin or Apixaban, and/or by reducing the
dose. The EINSTEIN-CHOICE study confirmed that reducing the dosage of anti-coagulation
resulted in decreased heavy menstrual bleeding for extended treatment of VTE after completion
of 6 to 12 months of anticoagulation (29). In the current study, anti Xa levels were monitored
to confirm therapeutic treatment in woman who had a dose reduction from 20mg of
Rivaroxaban to 10mg of Rivaroxaban. Additionally, the ongoing MEDEA trial is investigating
switching to an alternative agent such as Dabigatran and Tranexamic acid in patients with
significant heavy menstrual bleeding (30). 13.8% were referred to gynaecology for hormonal

contraception. Contraception included combined oral contraception, injectable hormonal
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contraception as well as hormonal intra-uterine devices. Treatment options are often at the
discretion of the treating clinician, owing to the lack of data comparing treatment options, to

guide management decisions in clinical practice.

6.5 Strengths and weaknesses

The main strength of this study is its prospective study design with a PBAC and MBQ survey
completion rate of 98.3%. Moreover, this study was performed in a well-defined geographic
population of predominantly African ethnicity. Women with bleeding disorders, or
gynaecological lesions were excluded from the study. This study evaluated women on
anticoagulation for a median of 15.5 [78.0] months and thus could assess for complications of
heavy menstrual bleeding including iron deficiency and/or anaemia. Furthermore, this study
consisted of a large subgroup of women on Warfarin (52.6%) in contrast to studies from high
income countries where DOACSs are the predominant anticoagulant. This study describes the
heavy menstrual bleeding characteristics of 24 (42.1%) women with valvular heart disease who
required an INR of 2.5-3.5. Previous studies have evaluated predominantly VTE, requiring an

INR of 2.0-3.0 (8,26).

Our results must however be interpreted in light of certain limitations. First, the PBAC and
MBQ were assessed over one menstrual cycle. Nonetheless, the PERIOD study which assessed
PBAC and MBQ scores over two cycles did not show a significant difference between cycles
one and two (9). Second, subgroup analysis according to the range of INR and dose of
Rivaroxaban could not be assessed owing to the small number of participants in particular with

an INR range of 2.0-3.0. Third, iron studies were not available at baseline. Moreover, iron
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studies on anticoagulation were available in only half of the study participants which can be
attributed to the underreporting of symptoms of heavy menstrual bleeding. Fourth, cycle length
prior to starting anticoagulation was determined retrospectively. Recall bias, in particular for
patients on treatment >6 months (n=42, 73.7%), could have resulted in an inaccurate
assessment of prior cycle length. Nonetheless previous studies performed at initiation of
anticoagulation, showed similar median cycle lengths (8,9,31). Finally, the study employed the
semi-quantitative PBAC assessment to quantify menstrual blood loss. The PBAC, however, is
widely used in clinical studies and has been associated with a sensitivity of 58-99% and a
specificity 75-89% for scores above 100 for heavy menstrual bleeding (21). Lastly, the PBAC
has been validated in several populations, including Hong Kong, United Kingdom, the United
States, and Australia, with generally consistent results. However, further validation in African

populations is still needed to confirm its applicability.

7. CONCLUSION

In conclusion, this study adds to the evidence that heavy menstrual bleeding is a frequent
complication during anticoagulation therapy, which was associated with a considerable
negative impact on quality of life. This was most significant for women on Rivaroxaban as
compared to Warfarin. It is thus important for anticoagulation clinics to incorporate into daily
practice counselling about the possible changes in the menstrual cycle length and bleeding,
monitoring and appropriate treatment for heavy menstrual bleeding and its associated
complications such as iron deficiency. Owing to the observational study design and small
number of participants on subgroup analysis according to anticoagulant ranges/doses, the
results of ongoing randomized trials are awaited to assessing the optimal interventions for

heavy menstrual bleeding in this group of patients.
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Appendix A: Participant information sheet

s &
UNIVERSITY V

INFORMATION DOCUMENT

Title of Study: Incidence and impact on quality of life of heavy menstrual bleeding in women
on oral anticoagulant therapy at an academic hospital in Johannesburg, South Africa - A
prospective cohort study

Good day.

My name is Naseerah Hassan and you are invited to take part in a research study. Before you decide
it is important for you to understand why the research is being done and what it will involve. Please
take time to read the following information carefully and discuss it with others if you wish. Ask us if
there is anything that is not clear or if you would like more information. Take time to decide whether
or not you wish to take part.

What is the purpose of the study?

We have approached you because you are taking anticoagulation as part of your management. We
would like to compare the heavy menstrual bleeding, and its impact on quality of life in women in
women taking Rivaroxaban and Warfarin.

What will happen to me if | take part in this study and what do | have to do?

You will sit with the primary investigator and she will ask you a series of questions regarding your
diagnosis, treatment, and assist you to fill in a bleeding assessment form and a questionnaire on how
your menstrual bleeding affects your quality of life. It will take ~1 hour and will be done on the day you
visit the clinic for your follow up appointment.

What are the side effects or risks of taking part?
There are no risks when participating in this study.

What are the Benefits for participating in the study?

This information will help us to know if women bleed more on certain types of anticoagulation and if it
affects their quality of life. We can subsequently treat this and attempt to improve their quality of life
and symptoms due to bleeding. There will be no direct benefits to the participants.

Is there reimbursement for study participation?
There will be no reimbursements and there will be no costs to you for any of the tests in the study.

Do | have to take part?

Your participation in this study is entirely voluntary. It is up to you to decide whether or not to take
part. If you do decide to take part you will be given this Information Sheet to keep and will be asked
to sign an informed consent form. Should you wish to discontinue participation, you may do so freely
at any time and without giving a reason. If you choose not to participate or to withdraw from the study
this will not affect the care and treatment that you receive from the anticoagulation clinic in any way.

Will my taking part in this study be kept confidential?

All information obtained during this study will be kept confidential. All your medical information will
remain filed at the clinic and only authorized study investigators will have access to this information.
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Data may be reported in scientific journals and will not include any information that identifies you as a
participant in this study.

Who is organizing and funding the research?
This study is being conducted by the University of Witwatersrand, Department of Haematology.

Whom do | call if | have questions or problems?
Principal Investigator:

Dr Naseerah Hassan

Telephone no. 011 489 8568

e-mail drnsrhassan@gmail.com

Supervisor:

Prof Elise Schapkaitz

Telephone no. 011 489 8568
e-mail elise.schapkaitz@nhls.ac.za
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Appendix B: Consent form

e &
UNIVERSITY \/

PARTICIPANT CONSENT SHEET

Project Title : Incidence and impact on quality of life of heavy menstrual bleeding in women on
oral anticoagulant therapy at an academic hospital in Johannesburg, South Africa - A
prospective cohort study

1. | have been given a Participant Information Sheet which explains the nature and processes

involved in this study, which is attached hereto;

| was given time to read it, or had it read to me, in the language | best understand,;

| was given time to ask any questions | wanted to and found any answers given to me to be

reasonable and satisfactory;

4. | believe | fully understand why the study is being conducted and what the intended outcomes
will be;

5. lunderstand that there will be no immediate benefit to me, should | agree to participate, nor will
| receive any payment; conversely, participation will not cost me anything but my time;

6. lunderstand that, even if | initially consent to take part in the study, | may subsequently withdraw
at any time and would not be required to give any reasons; if that happened, any data collected
about me for the purposes of the study would immediately be destroyed, unless | give consent
for it to be retained

7. 1 have been given a range of contact details, listed below. If | require further information or
become concerned about any aspect of this study | am free to speak to any of these contacts.

wn

Contact details:

Principal Investigator:

Dr Naseerah Hassan
Telephone no. 011 489 8568
e-mail drnsrhassan@gmail.com

Supervisor:

Prof Elise Schapkaitz

Telephone no. 011 489 8568
e-mail elise.schapkaitz@nhls.ac.za

Ethics chairperson: Professor Paul Ruff

Ethics secretary:

Mapula Ramaila

011 717 2656/2700/1234 or by

email Mapula.Ramaila@wits.ac.za or HREC-Medical.ResearchOffice@wits.ac.za

Name of Participant:
Date:

Place:

Signature or mark

Witnessed by:

39



Name of Witness:
Signature:
Date:
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Appendix C: Data collection sheet

Data Collection Sheet

Time interval:
Study number:
Characteristics:
Age (years):
Exclsuion criteria:”

o Pregnancy o Premature ovarian failure o cervical/uterine pathology opre-neoplastic lesions or
active malignancy ocreatinine clearance <30ml/min

Ethnicity : (self report) : o Black o Coloured o Indian o White

Indications for Anticoagulation:

o non-valvular o valvular heart disease oVTE DArterial disease

Current anticoagulation :

o Warfarin (INR 2-3) o Warfarin (INR 2.5-3.5)  oRivaroxaban 10mg o Rivaroxaban 20mg
Duration of anticoagulation (months):

Other medication :

o Anti-platelet agents oNon-steroidal anti-inflammatories  oAnti-metabolites  oOther

Menstrual history:

Type of sanitary wear :

Sanitary pads Tampons

Duration of menstruation prior to anticoagulation (days):

Current duration of menstruation(days):
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Contraception use: o Yes o No
o intrauterine device-IUS o Subdermal implant o Progestin-only pill
o Combined oral contraceptive o contraceptive injection DMPA/Noristerat

o Tranaxemic acid o Surgery

Management of HMB on anticoagulation: Any changes noted in menstruation after starting
anticoagulation:

o Levonorgestrel intrauterine device o Subdermal implant o DMPA o Progestin-only pill

o Combined oral contraceptive o Tranexamic acid/antifibrinolytics o Surgery

Lab investigations :

Laboratory No Date FBC Iron Studies HIV
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Appendix D: Menstrual Bleeding Questionnaire (MBQ) (6)

Appendix 51: The Mensirual Bleeding Questionnaire
These questions ask for details about your perod. Pericds can be different from month to month. Please make
sure you read all of the oplions. For this questionnaire, period refers to any bleeding that you have from your
vaginia, even if it is irmegular.
Some of the guestions may sound similar. Just read through each question carefully and give your best answer.

You may have other medical problems that could affect your answers. Please try to focus on questions and
answers ONLY as they relate to your period.

Dwring the past month, did you have ANY bleeding?

If you answered “YES" continue to question 1.
I you answered “MO" skip to guestion 10.

1. During the past month, how would you describe your periods?

L= | PP [ 10
L 3 O [ 11
L LT L= = OO [ 12
L T L [ 13
B = L O [ 14
1. During the past month, how would you describe your periods?
R T 4 S S [ 10
L e e e e e e e e bt e e e e [ I
8T L= 1= PO P TP [ 12
L [ L P [ 13
=l =T OO [ 14
Instructions for guestions 2. 3. and 4
“High absorbency™ sanitary productes means any type of tampon or pad that is NOT a thin
pantiliner.
“Soaked” means completely or almost completely stained and filled with blood.
2. 0n your heaviest day of bleeding during the past month, how many high absorbency
sanitary products did you soak (either completely or almost completely)?
0o e e e e e e e [ 10
L [ I
- U [ 12
2 [ 13
L - R [ 14
BIOrE A TG, et e e e [ 15

3. During the past month, how often did you need to wear either an incontinence brief or more
than one high absorbency sanitary product (either more than one pad, a pad and a tampon,
more than one tampon) at a time to contain your bleeding?

L Lt [ JO
B 3 = [ 11
B T = OSSO [ 12
i L = [ 13
Ly b= o o = = [ 14
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4. During the past month, how many times have you had an episode of bleeding that soaked
through your “outer” clothes (pants, skirt, dress)?

I N B e e m et e m e m e m et m ot e it e m e [ 10
B ] = [ I
B (= [ 12
L = =T gt T = PR [ 13

5. During the past month, how many times did you need to get out of bed in the middle of night
(or during =sleep hours) to change your sanitary products?

L= T [ JO
B T (= [ 1
B =T 1= USSP P PP [ 12
B L T U [ 13
B === o = 1 O P [ 14
6. During the past month, how many times did you pass blood clots (clumps of blood)?
I N BT e em et ama s m e mem s anm e e [ 10
B I = [ 11
B T {1 U [ 12
Greater than B BT e S . e e e e [ 13
7. During the past month, how often did passing blood clots (clumps of blood) stain your
clothing?
I N BT e e m e e m e n e m et m it e st e m e [ 10
B I = [ I
B (= [ 12
LT = =T gt T =S [ 13
8. Please fill in the following statement about pain related to your pericd. During the past
month, my period was associated with...
L = [ 10
b [T L1 T T o O [ I
L0, LT ] s = s o RO [ 12
T T T T P [ 13
9. During the past month, how many weeks did your periods last?
Tweekorless out of 4 wWeekS . e e e [ 1O
More than 1 week, less than 2 weeks outof dweeks. . .o [ 11
More than 2 weeks, lessthan 3weeks out of d weeks_ .. [ 12
Morethan 3weeks out of wWeeks [ 13

10. During the past month, on how many days do think your work at your job suffered because
you were bleeding?

| am currently not working outside of the home. ...t e e [ 1**
MNever, my bleeding does not affect my wWork. .., [ O
LB = PR [ 11
B = s = U [ 12
L P P [ 13
L o g ol L= O . [ 14



11. During the past month, on how many days did you miss work because you were bleeding ?

| am currently not working outside of the homie. . e [ 1
Mever, my bleeding does not affect my work schedule. ..o [ 10
L T =y [ 1
[ 12
[ 12
QG I o Lol gL [ 14
12. During the past month, on how many days did you avoid family activities (grocery
shopping, household chores) when you thought you would be bleeding?
[ 10
[ I
[ ]2
[ 13
I = L=l L= PP [ 14

13. During the past month, when would you carry sanitary products (pads, tampons) with you
(in your pocket, in your bag)?

Every day, in case | had any bleeding. ... [ 12
Cn the days when | had bleeding and on days when | guessed that | might have bleeding [ 1
Only on the days that | had bleeding. ... e [ 10

14. During the past month, on how many days did you avoid social activities (such as getting
together with friends, going shopping for fun, going sight-seeing) when you thought you
would be bleaeding?

L= PP [ 10
e T =y R [ 1
B = I == U OP U [ 12
L e LT O PO [ 13
QG I o Lol gL [ 14

15. During the past month, on how many days did you plan your activities (work, social, or
family) based on whether or not there was a bathroom nearby?

L =L = [ 10
0 T o R [ 1
T = I = = PO PSPPSR [ 12
I = S OO [ 15
I e o 3 T PP . [ 14

16. During the past month, on how many days did you bring extra clothes with you (to work,
out shopping) in case you had staining from your period?

L L= [ 10
L T =L PO [ It
B S . < ottt e et e e eeensba e st et n e e b n e m e [ 12
L = LT T = S [ 13
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17. During the past month, on how many days did you choose what to wear based on whether
or not you were bleeding?

[ 10
[ 1
[ ]2
[ 13
[ 14

18. On a scale of 0-10, with 0 being no concern at all and 10 being extremely concerned, please
rate your overall concern about bleeding staining your clothes.

19. During the past month, would you say that your period start date was...

Completely predictable. e iaaas [ 10

Somewhat predictable. . e [ 11

Mot at all predictable. ... e e e e [ 12
20, During the past month, would you say that your period end date was...

Completely predictable. . e aaas [ 10

Somewhat predictable. e n e ma e ienamaa e [ 11

Mot at all predictable. ... e e e [ 12

** for women who are not working outside of the home, impute the score given on guestion number 12

Total Menstrual Bleeding Questionnaire Score is obtained by summing the values obtained on
questions 1-20.
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Appendix E: Pictorial Blood Loss Assessment Chart (PBAC) (22 and 23)
Pictorial blood loss assessment chart (Pads)

Each row represents a day of the month

Count the number of sanitary pads you use each day (24 hour period) and indicate with a line.
Bleeding between periods - If you also experienced bleeding between periods that required
sanitary protection please record this on the relevant days.

Clots — if you pass clots, please indicate this on the relevant days and the approximate size.
Flooding — if you experience any episodes of ‘flooding’/overflowing/staining of
clothing/underwear please indicate the number of episodes on the relevant days.

Double protection — if you have used both a pad and tampon simultaneously and both sanitary
items were stained with blood don’t forget to include both sanitary items on the chart.

The score will be completed by the study investigator.

Light Medium Heavy

(=)

Day Regular pad Pad for heavy flow Overnight pad Clots Flooding | Score
Light | Med | Heavy | Light | Med | Heavy | Light | Med | Heavy | 21mm | 27mm
Flow | Flow | Flow Flow | Flow | Flow Flow | Flow | Flow
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TABLE 1 Validated pictorial blood loss assessment chart {(PBAC) pad scoring guide

Type

=
o

Might
Regular

Hearsy
Might
Regular

N
n

Hearsy
Might
Flooding Regular
Hearwy
Might

Miean blood abscrption {mi)

d.12mlL [+ 15350

A48 ml [+ 231509
A F73mL [ 4.57 500
1043 mL {x 258 50

12 ¥ 3 mbLix 263 50)
21.49mlL x &39 50)
1809 mLix 351 50

2399 mL e S8 50
38,08 mL e 550 50
2238 mL e 214 50)
31.89 mL fx 4. %4 50

AT00mL e 225 50

Mew FRAC score:

24
40
29
34
5%

Thez original scoring system froem Higham et al® was adjusted for use of the AlIMighter® Extra Heasy CleanWear® Ultra Thin Heawy Flow and CleanWean®
Uitra Thin Regular Flos (U by Kobeof; Kimberly-Clari; Mississauga Ontario) products. Mean blood absorption is the mean amount of bood (mil) reguined
o achd eve thee |ewed of saturaticn ndkcated by the corresponding pictograsm §+ standard deviakion, SO The e validaded PEAT Soores for exch pad weene
adjusted sothat 80 ml of blood loss corresponded with a PBAC score of 100,
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Pictorial blood loss assessment chart (Tampons)

Each row represents a day of the month

Count the number of tampons you use each day (24 hour period) and indicate with a line.
Bleeding between periods - If you also experienced bleeding between periods that required
sanitary protection please record this on the relevant days.

Clots — if you pass clots, please indicate this on the relevant days and the approximate size.
Flooding — if you experience any episodes of ‘flooding’/overflowing/staining of
clothing/underwear please indicate the number of episodes on the relevant days.

Double protection — if you have used both a pad and tampon simultaneously and both sanitary
items were stained with blood don’t forget to include both sanitary items on the chart.

The score will be completed by the study investigator.

Light Medium

Day Regular tampons Super/super plus tampons Clots Flooding Score
Light Med Heavy Light Med Heavy 21mm 27mm
flow flow flow flow flow flow

OO |INONHARIWIN|F-

[EEN
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[ERY
w
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[uny
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[uny
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25

26

27

28

29

30

31

TABLE 2 “alidated pictorial blood loss chart {PBAC] tampon scoring guide

Tampon Type Mean blood abscrption {mL) Mew PRAC score:
Regular TTmil [= 47 50 i
Super B mil [= 40 50] 1
Regular .17 mil [+ 48 S0 .
Super 113l [+ 148 SDI 3

r " Regular A0 mL (= 43 50

Sunpesr A1 mlL [+ 176500 4
Flooding Regular 354 mL (= 44 50 4
Susper Aaml [+ 1.50500 T

The ariginad scoring systesn froen Hilgham et al? wes adjusted for use of the Click® Tampons Regular and Super Comgpact (U by Kotew; Bimberky-Clark:
Mississaga; Ointarial. The plciograms abose donot look like tampons s the same pciograms were wsed for pads and tampons when parbicipants scored.
Miean biood absorption is the mean amount of blood (ml) requeined to achieve the leved of sateration indicated by the corresponding pichogram (+ standard
deviation, S0). The new walldated PBAC Scores for each tampon were adjusted so that 80 mil of blood loss corresponded with a PRAC score of 108
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Professor Paul R
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Appendix G: Median MBQ scores according to Warfarin and Rivaroxaban

Table 1S Median MBQ scores according to Warfarin and Rivaroxaban

Factor Total | Warfarin | Rivaroxaban p
n=57 n=30 n=27 value

Description of menstruation (light to heavy) (MBQ Q1, 3.00 2.00 3.00[1.50] 0.008

scores 0-4) median [IQR] [2.00] [2.00]

No. of sanitary products soaked (MBQ Q2, scores 0-5) 2.00 1.00 2.00[1.00] | <0.001

median [IQR] [1.00] [2.00]

Wearing an incontinence brief or more than one sanitary 1.00 0.00 1.00 [2.00] 0.008

product at a time (MBQ Q3, scores 0-5) median [IQR] [1.00] [1.00]

Soaking through outer clothes (MBQ Q4, scores 0-3) 0.00 0.00 1.00[1.00] | <0.001

median [IQR] [1.00] [0.00]

Changing sanitary products at night, during sleep (MBQ 0.00 0.00 1.00 [1.00] 0.006

Q5, scores 0-3) median [IQR] [1.00] [0.00]

Passing of blood clots (MBQ Q6, scores 0-3) median [IQR] 1.00 0.00 2.00[1.00] | <0.001
[2.00] [1.00]

Passing of blood clots staining clothing (MBQ Q7, scores 1.00 0.00 1.00 [1.00] <0.001

0-3) median [IQR] [1.00] [1.00]

Pain related to menstrual period (MBQ Q8, scores 0-3) 0.00 0.00 1.00 [2.00] 0.006

median [IQR] [2.00] [1.00]

Duration of period in weeks over last month (MBQ Q9, 1.00 0.00 1.00 [1.50] 0.035

scores 0-3) median [IQR] [1.00] [1.00]

Difficulty with work because of bleeding (MBQ Q10, 0.00 0.00 1.00 [2.00] 0.001

scores 0-4) median [IQR] [1.00] [0.00]

No. of work days missed due to bleeding (MBQ Q11, 0.00 0.00 0.50 [1.00] <0.001

scores 0-4) median [IQR] [0.00] [0.00]

No. of days avoiding family activities (MBQ Q12, scores 0- 0.00 0.00 1.00 [0.00] 0.001

4) median [IQR] [1.00] [0.00]

Carrying extra sanitary products (MBQ Q13, scores 0-2) 0.00 0.00 2.00[1.00] | <0.001

median [IQR] [1.00] [0.00]

No. of days avoiding social activities (MBQ Q14, scores 0- 0.00 0.00 0.00[1.00] 0.042

4) median [IQR] [1.00] [0.00]

Planning activities around availability of a bathroom (MBQ 0.00 0.00 1.00 [0.00] 0.001

Q15, scores 0-4) median [IQR] [1.00] [0.00]

Carrying extra clothes in case of staining (MBQ Q16, 0.00 0.00 1.00 [2.00] | <0.001

scores 0-3) median [IQR] [1.00] [0.00]

Choice of clothing depending on bleeding (MBQ Q17, 1.00 0.00 1.00 [2.00] 0.013

scores 0-4) median [IQR] [1.00] [1.00]

Extreme concern about blood staining clothes (MBQ Q18, 2.00 2.00 7.00 [7.00] <0.001

scale 0-10), median [IQR] [7.00] [2.00]

Not being able to predict when period will start (MBQ Q19, 1.00 1.00 1.00 [1.00] 0.072

scores 0-2) median [IQR] [1.00] [0.00]

Not being able to predict at all when period will end (MBQ 1.00 1.00 2.00[1.00] | <0.001

Q20, scores 0-2) median [IQR] [1.00] [0.00]

Key: IQR, Inter- quartile range, MBQ, menstrual bleeding questionnaire
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Abstract

Introduction: Heavy menstrual bleeding affects up to two thirds of women on oral anticoagulation. The rates of heavy men-
strual bleeding, its impact on quality of life and associated risk factors in women attending anticoagulation clinics in South Africa
are largely unknown.

Materials and Methods: A prospective cohort study was performed over an eight-month period in women on Warfarin
(n=30) and Rivaroxaban (n =27) for a median [interquartile range] duration of 15.5 [78.0] months attending an anticoagulation
clinic in Johannesburg, South Africa. Heavy menstrual bleeding was assessed over one menstrual cycle using the validated pictorial
blood loss assessment charts (PBAC) and the menstrual bleeding questionnaire (MBQ).

Results: In this population of predominantly African ethnicity, with a median age of 39 [8] years, 39 (68.4%) women experienced
heavy menstrual bleeding, defined as a PBAC score of >100. Median cycle length on anticoagulation and MBQ scores were sig-
nificantly higher among women with a PBAC score of >100 (p > 0.05). Univariate analysis identified Rivaroxaban as a risk factor
for heavy menstrual bleeding (OR 5.03, 95% CIl 1.40—18.12). Heavy menstrual bleeding required treatment in 29 (74.4%) women
which included management of iron deficiency, anti-fibrinolytics, modification of anticoagulation and hormonal contraception.
Conclusion: Heavy menstrual bleeding was associated with a considerable negative impact on quality of life. This was most
significant for women on Rivaroxaban as compared to Warfarin. It is essential to monitor and appropriately treat heavy men-
strual bleeding in at risk women on anticoagulant treatment.

Keywords
heavy menstrual bleeding, warfarin, rivaroxaban, iron deficiency, pictorial blood loss assessment chart, menstrual bleeding
questionnaire
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Clinical and Applied Thrombosis/Hemostasis

practical definition which has been suggested is heavy menstrual
bleeding that affects a woman’s physical, emotional and social
quality of life.*

Oral anticoagulant treatment for the management and pre-
vention venous thrombo-embolism (VTE) is associated with
an increased risk of bleeding, including heavy menstrual bleed-
ing.> While, heavy menstrual bleeding has been reported to
affect up to two thirds of women on anticoagulation, few
studies, however, have assessed heavy menstrual bleeding spe-
cifically as an outcome of anticoagulant use.® A retrospective
study conducted in 104 women in Belgium, reported heavy
menstrual bleeding in 70.2% of anticoagulated women.” A
recently conducted case-control study in the United Kingdom
reported a significantly increased median duration of menstrual
bleeding from five to six days in anticoagulated women (p <
0.05). This was associated with a negative impact on quality
of life, including avoiding social activities, bleeding that
soaked outer clothing and unpredictable cycles, as compared
to the control group of women.®

Oral anticoagulants include vitamin K antagonists and direct
oral anticoagulants (DOAC). DOAC have a lower risk of major
bleeding, in particular intracranial haemorrhage, as compared to
vitamin K antagonists. According to pooled safety data from
phase 3 randomized trials in patients with VTE, DOAC were
associated with a lower risk of major bleeding (odds ratio
[OR] 0.6, 95% confidence interval [CI] 0.5-0.9), and a similar
risk of gastrointestinal bleeding (OR 1.1, 95% CI 0.6-2.0) as
compared to vitamin K antagonists. In patients with non-
valvular atrial fibrillation the risk for gastrointestinal bleeding,
however, was higher with DOAC.? Following the wide-spread
use of the DOAC:s, case series and small cohort studies emerged
also reporting increased rates of heavy menstrual bleeding com-
pared with vitamin K antagonists.”®' In particular, an
increased risk of heavy menstrual bleeding was described in
the subgroup of women treated with factor Xa inhibitors as
compared to women treated with vitamin K antagonists.®!"
Subsequently, research has been performed to determine the
risks associated with different classes of factor Xa inhibitors.
An increase in heavy menstrual bleeding in women on
Rivaroxaban, as compared to Warfarin has been described.'?
This finding was confirmed in post hoc analyses of the
EINSTEIN trial which reported increased rates of heavy men-
strual bleeding for Rivaroxaban (hazard ratio, 2.1; 95% CI,
1.6-2.9) as compared to vitamin K antagonists.'> An
American study, RAMBLE (NCT02829957) is currently inves-
tigating the rates of heavy menstrual bleeding between
Rivaroxaban and Apixaban to determine whether there is
indeed a class effect.

Heavy menstrual bleeding is underreported by women attend-
ing anticoagulation clinics.'* Women are often unaware of the
extent of menstrual blood loss and often seek medical care
only when their quality of life is affected or as a result of iron
deficiency anaemia.'” According to a Spanish study, patients’
primary concerns were the effects on functional, professional,
social and family responsibilities.'® Iron deficiency anaemia is
an important complication of heavy menstrual bleeding which

can lead to reduced cognitive ability, physical strength and
immunity. In particular, iron deficiency anaemia impairs atten-
tion, memory, and learning. Treatment options including
hormone contraception, anti-fibrinolytic agents, haematinics or
uterine surgical interventions which can result in an improvement
of symptoms.'” However, data comparing treatment options, to
guide management decisions in clinical practice, are lacking.

The rates of heavy menstrual bleeding, its impact on quality of
life and associated risk factors in women attending anticoagula-
tion clinics in South Africa are largely unknown.'® A prospective
cohort study was performed to assess the incidence and symp-
toms of heavy menstrual bleeding using the validated pictorial
blood loss assessment charts (PBAC) and the menstrual bleeding
questionnaire (MBQ). Moreover, this study aimed to identify risk
factors for heavy menstrual bleeding on oral anticoagulation in
order to improve the management of this subgroup.

Methods
Study Design and Population

A prospective study was performed over an eight-month period
from 1 November 2023 to 30 June 2024 at the Anticoagulation
Clinic at the Charlotte Maxeke Johannesburg Academic
Hospital (CMJAH) and National Health Laboratory Service in
Johannesburg, South Africa. Written informed consent was
obtained from all study participants, and the study protocol
was approved by the Institutional Review Board (M-230809).

The study included consecutive women, aged 18—45 years
old, who were prescribed one of the following oral anticoagu-
lants: Rivaroxaban 20 mg, Rivaroxaban 10 mg, Warfarin (inter-
national normalised ratio, INR 2-3) or Warfarin (INR 2.5-3.5).
A bleeding, menstrual, gynaecological and obstetric history was
obtained and the following were excluded: pregnant women,
postmenopausal women with premature ovarian failure, women
with laboratory confirmed bleeding disorders, women with cervi-
cal or uterine preneoplastic lesions or active malignancy and
women with creatinine clearance of <30 mL/min or liver disease.

Data Collection

At enrolment the following data was collected on predesigned
data collection sheets: demographic characteristics, indications
for anticoagulation, current anticoagulant therapy, dose and
duration, and concomitant medications. A medical history of
minor, clinically relevant non major and major bleeding while
on anticoagulation was collected. A menstrual history over one-
cycle was collected, namely the type of sanitary products and
the average length of the menstrual cycle prior to commencing
anticoagulation.

Participants completed a MBQ using the MBQ tool devel-
oped and validated by Matteson for one menstrual cycles.'’
The MBQ consists of 20 questions regarding bleeding symp-
toms, menstrual pain, and quality of life. The responses were
added to obtain a minimum score of 0 and a maximum score
of 75. Participants self-completed a PBAC daily over one
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menstrual cycle during the study using the PBAC tool devel-
oped by Higham et al and subsequently modified by Spence
et al’®?! Participants were required to record the number of san-
itary products used daily and the degree to which these were
soaked on a PBAC, which provided a visual reference. This
was returned at completion. The total menstrual blood loss in
millilitres was estimated by dividing the total PBAC score by
1.25. According to this visual score, a PBAC score of 100
equates to 80 ml of menstrual blood loss indicating heavy men-
strual bleeding. Management of heavy menstrual bleeding as
well as supporting laboratory investigations were documented
from record review. Iron deficiency was defined according to
diagnostic criteria: ferritin of <30 pg/L or transferrin saturation
of <20%, and ferritin of 30-100 pg/L.*

Data Analysis

Considering an estimated incidence of heavy menstrual bleed-
ing of 65% in women on anticoagulation, a sample size of 60
was calculated at a CI of 90% using Stata software (Texas,
USA)."® Data was analysed using Statistica 13.2 software
(California, USA). Normally distributed, continuous data was
presented as mean + SD and variables with non-Gaussian distri-
bution as median [interquartile range (IQR)]. Comparisons for
numerical measurements between subgroups were performed
using a parametric unpaired t-test or non-parametric
Mann-Whitney test. Comparisons for categorical measurements
were performed using chi-square test or Fisher’s exact test
when necessary. Univariate logistic regression analysis was con-
ducted to identify risk factors for heavy menstrual bleeding with

the correspondent unadjusted OR and 95% CI. Significance level
was set at <0.05.

Results

Clinical and Laboratory Characteristics

During the study 65 women on anticoagulation were inter-
viewed of whom 57 were eligible for inclusion (Figure 1).
The baseline demographics and clinical characteristics of the
study participants are described in Table 1. The majority of
the women (median [IQR] age of 39 [8] years) were of
African ethnicity (n=52, 91.2%) in keeping with the demo-
graphics of the population served by CMJAH. VTE (n=31,
54.4%) was the most common indication for anticoagulation,
followed by valvular heart disease (n=24, 42.1%). At enrol-
ment, the median duration of anticoagulation was 15.5 [78.0]
months. Fifteen (26.3%) women were living with HIV, consis-
tent with the national rates of infection. There were 35 (61.4%)
participants on concomitant medications. No participants were
receiving concomitant antiplatelet therapy. There were 27
(90.0%) participants diagnosed with iron deficiency on iron
studies, performed in 30 participants (Table 2).

Menstrual Cycle Characteristics and Impact on Quality
of Life

The median cycle length was 6 [4] days on anticoagulation as
compared to 5 [2] days prior to commencing anticoagulation
(p<0.001). The median total estimated menstrual blood loss
was 120.0 [160.0] ml and the median PBAC score was 155.0

Study population
(n=65)
Exclusions (n=38)
Previous hysterectomy n=5
Premature ovarian failure n=1 -
/Amenorrea n=1
No return n=1
[ |
PBAC score > 100 PBAC score <100
(n=39) (n=18)
[ [
I I I |
Warfarin Rivoroxaban Warfarin Rivoroxaban
n=16 n=23 n=14 n=4

Figure |. Flow diagram of study participants.
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Table |. Baseline Characteristics of Study Population.

Demographics n=>57

Age at study entry (years), median [IQR]
Ethnicity

African (n,%)

Non- African (n,%)

Characteristics

Anticoagulant

Warfarin (n,%)

Rivaroxaban (n,%)

Indication for anticoagulation

Venous thrombo-embolic disease (n,%)
Valvular heart disease (n,%)

39.00 [8.00]
52 (91.22%)
5 (8.77%)

30 (52.63%)
27 (47.37%)

31 (54.39%)
24 (42.10%)

Non- valvular heart disease (n,%) 2 (3.51%)
Duration of anticoagulation (months), median [IQR]  15.50 [78.00]
Co-morbidities

Cardiac conditions (n,%) 6 (10.5%)
Autoimmune conditions (n,%) 4 (7.02%)
Neurological conditions (n,%) 2 (3.50%)

HIV infected (n,%)
Concomitant medications (n,%)’

15 (26.32%)
35 (61.40%)

Key: IQR, Inter- quartile range, HIV, Human Immunodeficiency virus.

'Of the participants on warfarin, no participants were receiving CYP2C9
inhibitors.

Of the participants on Rivaroxaban, no participants were receiving CYP3A4
inducers.

Table 2. Laboratory Characteristics on Anticoagulation.

Laboratory Characteristics

Haemoglobin (g/L), mean +SD (ref: | 16—164) 111.18+21.57
Mean cell volume (fL), mean + SD (ref: 78.9-98.5) 85.91 +8.66
Mean corpuscular haemoglobin concentration (g/dL), 31.60 [2.50]
median [IQR] (ref: 32.7-34.9)
Serum iron' (umol/L), mean + SD (ref: 9-30.4) 8.67 +5.46
Transferrin' (g/L), median [IQR] (ref: 2.5-3.8) 3.80 [8.10]
% saturation', median [IQR] (ref: 15-50) 3.75[9.10]
Ferritin' (ug/l), median [IQR] (ref: 15-150) 34.50 [28.00]
Estimated glomerular filtration rate (mL/min), 59.88+0.71
mean +SD (ref: 71-121)
International normalised ratio on warfarin,
mean + SD
Range 2.0-3.0 2.51+0.83
Range 2.5-3.5 243+0.78

Key: IQR, Inter- quartile range, SD, standard deviation.
'in 30 participants.

[200.0] in the study population. In participants with iron defi-
ciency (n=27), the median PBAC score was 171.0 [221.0].
Thirty-nine (68.4%, 95% CI 0.55-0.79) women experienced
heavy menstrual bleeding, defined as a PBAC score of >100.
Median cycle length on anticoagulation and the MBQ score
were significantly higher among women with a PBAC score
of >100 (Table 3). The PBAC score correlated positively with
the MBQ score (r=0.547, p<0.001). No significant difference
in median PBAC scores was observed with anticoagulation

Table 3. Characteristics of Participants with Pictorial Blood Loss
Assessment Chart Scores > 100 and < 100.

PBAC>100 PBAC <100
Variable n=39 n=18 p value
Age (years), median [IQR]  39.00 [7.00] 40.50 [10.00] 0.916
Menstrual cycle length 5.00 [3.00] 4.00 [1.00] 0.153
before anticoagulation
(days), median [IQR]
Menstrual cycle length on  7.00 [5.00] 5.00 [2.00] 0.002
anticoagulation (days),
median [IQR]
Duration on anticoagulation 15.00 [70.00] 60.00 [126.00] 0.196
(months), median [IQR]
MBQ Score, median [IQR]
26.00 [22.00] 9.50 [13.00] <0.001
Haemoglobin (g/L), 111.23+2321 11023 +18.23 0.874
mean + SD
% saturation, median [IQR] 3.75[16.40] 3.72 [3.10] 0.895
Ferritin (ug/l), median [IQR] 34.00 [29.00] 40.00 [35.00] 0.333

Key: IQR, Inter- quartile range, SD, standard deviation, MBQ, menstrual
bleeding questionnaire, PBAC, pictorial blood loss assessment chart.

categorised according to duration of treatment of <6 months
and >6 months (p=0.198).

Median total estimated menstrual blood loss, PBAC scores
and MBQ scores were higher among participants on
Rivaroxaban as compared to Warfarin (p<0.001) (Table 4).
Median cycle length on Rivaroxaban was 9.00 [6.00] days as
compared to 5.00 [1.00] days on Warfarin (p<0.001).
Twenty-three (85.2%) of the participants on Rivaroxaban
and 16 (53.3%) of the participants on Warfarin had PBAC
scores of >100 (p <0.010). There was no difference in haemo-
globin levels and iron studies according to anticoagulant
groups. Iron deficiency was diagnosed in 12 (40.0%) partici-
pants on Rivaroxaban for a median of 8.5 [12.0] months and
15 (50.0%) participants on Warfarin for a median of 84.0
[86] months.

On univariate analysis, the odds of heavy menstrual bleeding
increased approximately 5-fold (OR 5.03, 95% CI 1.40-18.12,
p<0.014) with Rivaroxaban (Supplementary Table 1).

Figure 2 describes the PBAC and MBQ scores according to
Warfarin INR range of 2—-3 and 2.5-3.5 and Rivaroxaban dose
of 10 mg and 20 mg. Median cycle length on Warfarin INR 2-3
and 2.5-3.5 was 6.00 [3.00] and 5.00 [2.00] days respectively.
Median cycle length on Rivaroxaban 10 mg and 20 mg was
9.00 [4.00] and 10.00 [10.00] days respectively.

Median MBQ scores of impact on quality of life were signif-
icantly higher among participants on Rivaroxaban as compared
to Warfarin for all 20 questions except question 19 on predict-
ability of menstrual period start date (Supplementary Table 2).
The key factors impacting on quality of life are described in
Table 5. Employed women on Rivaroxaban (12, 50.0%) were
more likely to miss days of work because of menstrual bleeding
as compared to Warfarin (0, 0.0%) (p<0.001). There were
2 (8.33%) women on Rivaroxaban who reported missing
>13 days of work.
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Table 4. Characteristics of Participants on Warfarin and Rivaroxaban.
Variable Warfarin n=30 Rivaroxaban n =27 p value
Age (years), median [IQR] 38.50 [10.00] 39.00 [7.00] 0.471
Menstrual cycle length before anticoagulation (days), median [IQR] 5.00 [1.00] 5.00 [2.50] 0418
Menstrual cycle length on anticoagulation (days), median [IQR] 5.00 [1.00] 9.00 [6.00] <0.001
Duration on anticoagulation (months), median [IQR] 80.00 [114.00] 8.00 [10.50] <0.001
Haemoglobin (g/L), mean +SD 108.22 + 18.60 114.02 +24.08 0.323
Serum iron (umol/L), mean + SD 8.77+5.71 8.57+5.41 0.922
% saturation (%), median [IQR] 4.00 [9.00] 3.43 [13.50] 0.868
Ferritin (ug/l), median [IQR] 30.00 [37.00] 39.00 [30.00] 0.934
Blood loss (ml), median [IQR] 83.20 [68.80] 193.60 [157.60] <0.001
PBAC Score, median [IQR] 104.00 [86.00] 242.00 [197.00] <0.001
MBQ score, median [IQR] 10.00 [13.00] 29.50 [13.50] <0.001
Key: IQR, Inter- quartile range, SD, standard deviation, MBQ, menstrual bleeding questionnaire, PBAC, pictorial blood loss assessment chart.
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Anticoagulation range/dose
PBAC median ® MBQ median
Figure 2. Median PBAC and menstrual bleeding questionnaire scores according to anticoagulant range/dose.
Table 5. Menstrual Bleeding Questionnaire Factors Impacting on Women’s Quality of Life, According to Warfarin and Rivaroxaban.
Rivaroxaban
Factor Total n=57 Warfarinn=30 n=27 p value
Changing sanitary products at night, during sleep (MBQ QS5 score >1) (n, %) 23 (40.35%) 7 (23.33%) 16 (59.26%)  0.006
Passing of blood clots staining clothing (MBQ Q7 score >1) (n, %) 37 (64.91%) 13 (43.33%) 24 (88.89%) <0.001
Pain related to menstrual period (MBQ Q8 score >1) (n, %) 27 (47.37%) 8 (26.67%) 19 (70.37%)  0.001
Difficulty with work because of menstrual bleeding (MBQ Q10 score >1) (n, %) 21 (36.84%) 5 (16.67%) 16 (59.26%)  0.002
No. of days avoiding family activities (MBQ Q12 score >1) (n, %) 22 (38.60%) 5 (16.67%) 17 (62.96%)  0.003
No. of days avoiding social activities (MBQ Q14 score >1) (n, %) 16 (28.07%) 5 (16.67%) I'1(40.74%)  0.141
Extreme concern about blood staining clothes (MBQ Q18, scale 0—10), median [IQR]  2.00 [6.80] 2.00 [2.00] 7.00 [7.00] <0.00I
Not being able to predict at all when period will end (MBQ Q20 score >1) 21 (36.84%) 5 (16.67%) 16 (59.26%)  0.001

Key: IQR, Inter- quartile range, MBQ, menstrual bleeding questionnaire.

Management

subdermal implants (n=5, 8.8%), contraceptive injection,

(n=35, 8.8%), and combined oral contraceptive (n=35, 8.8%).

On record review, contraception included barrier methods
(n=26, 45.6%), intra-uterine contraceptives, (n=35, 8.8%),

Twenty-nine (74.4%)
received management for heavy menstrual bleeding including

participants

on anticoagulation
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Table 6. Management of Heavy Menstrual Bleeding.

Treatment of HMB Number n=29

Oral iron supplements (n, %) 23 (79.31%)

Intravenous iron infusion (n, %) 3 (10.34%)
Red cell transfusion (n, %) 3 (10.34%)
Tranexamic acid (n,%) 2 (6.90%)

Change of anticoagulant (n, %) 8 (27.58%)
Dose reduction of anticoagulation (n, %) 4 (13.79%)
Referral to gynaecology (n, %) 4 (13.79%)
Hospital admission (n, %) 3 (10.34%)

Key: HMB, heavy menstrual bleeding.

its complication of iron deficiency (Table 6). The majority of
participants with heavy menstrual bleeding were managed as
out-patients and 3 (10.3%) required hospitalisation for red
cell transfusions and/or tranexamic acid. In 8 (27.6%) women
the anticoagulant was changed from Rivaroxaban to Warfarin
(n=5) or Apixaban (n=3); following which 6 (75.0%)
reported an improvement of symptoms. In a further 4 (13.8%)
the dose of Rivaroxaban was reduced and anti-Xa levels mon-
itored. This resulted in an improvement of symptoms in half. In
4 (13.8%) women referred to gynaecology for the management
of heavy menstrual bleeding, symptoms were controlled with
hormonal contraception alone.

Discussion

This single-centre study provides important insights into the
impact of heavy menstrual bleeding on quality of life, as deter-
mined by validated PBAC and MBQ tools. The findings of this
study confirm that in South African women in the reproductive
age group on anticoagulant therapy, heavy menstrual bleeding
is an important side effect. Approximately two-thirds of
women who received anticoagulant treatment for a range of con-
ditions including VTE, valvular and non-valvular heart disease
experienced heavy menstrual bleeding. These rates are consistent
with earlier studies in different ethnic groups. In the international
TEAM-VTE study performed across eight countries in Europe,
rates of heavy menstrual bleeding of 66.0%, 95% CI 0.6-0.8
were reported among 98 anticoagulated women. "'

In the current study the median PBAC score was 155.0
[200.0] in women on anticoagulation for a median duration of
15.5 [78.0] months. This finding is comparable with an earlier
study of women on long-term warfarin which reported a
median PBAC score of 210.0 (range 14.0-1010.0)."” In con-
trast, the more recent, TEAM-VTE study reported a lower
median PBAC score following initiation of anticoagulation of
95.0 [221.0] for the first cycle.!' Moreover, the authors
observed a non-significant decline in the rates of heavy men-
strual bleeding over the follow-up six-month period. Future
studies are indicated over consecutive menstrual cycles to
assess the impact of anticoagulation beyond six-months on
heavy menstrual bleeding and its impact on quality of life.

Importantly, heavy menstrual bleeding was associated with a
considerable negative impact on quality of life including changing

sanitary products at night, passing of blood clots staining clothing,
pain, difficulty with work, avoiding family and social activities,
extreme concern about blood staining clothes and not being
able to predict when the menstrual cycle will end. Mental and
social well-being are important aspects of total health care. It is
thus essential for clinicians to take a menstrual history and
provide adequate counselling when prescribing and monitoring
anticoagulant therapy. The high PBAC and MBQ completion
rates in this study suggest that these are useful validated tools
which take into consideration cultural differences.

Consistent with earlier observations, the rates of heavy men-
strual bleeding and its negative impact on quality of life were
most pronounced among women receiving Rivaroxaban.®!!
While the mechanism has not been described, it is possible
that factor Xa inhibitors induce bleeding by compromising
uterine mucosal integrity similar to the effect on the gastrointes-
tinal mucosa. Rivaroxaban was associated with a 5-fold
increased risk of heavy menstrual bleeding, with prolongation
of the menstrual cycle and an increased need for modification
of anticoagulant treatment as compared to Warfarin. This
study consisted of a large subgroup of women on Warfarin
(52.6%) in contrast to studies from high income countries.
This study describes the heavy menstrual bleeding characteris-
tics of 24 (42.1%) women with valvular heart disease who
required an INR of 2.5-3.5, which were similar to earlier
studies on Warfarin.'*!” The increasing use of DOACs in our
setting, owing to the lower risk profile and ease of use, requires
careful consideration in women in the reproductive age group.
Moreover, owing to the reduced monitoring requirements of
Rivaroxaban, symptoms and complications of heavy menstrual
bleeding may be identified later as compared to Warfarin. In 12
(30.8%) women with heavy menstrual bleeding Rivaroxaban
treatment was modified by reducing the dose or switching to
Warfarin or Apixaban. The results of the EINSTEIN-CHOICE
sub-study, suggest that in women with heavy menstrual bleeding,
the dose of Rivaroxaban can be safely reduced to 10 mg daily for
extended treatment of VTE after completion of 6 to 12 months of
anticoagulation.”® Rivaroxaban 10 mg was associated with a
decrease in cycle length and heavy menstrual bleeding duration
as compared to 20 mg. With the availability of several anticoag-
ulant agents, switching agents is another reliable option.® The
ongoing heavy MEnstrual bleeding in premenopausal women
treated with DirEct oral Anticoagulants (MEDEA) trial is a
Dutch multicentre, randomized trial in women with heavy men-
strual bleeding on factor Xa inhibitor treatment. The study is cur-
rently randomising women to either switch to dabigatran, continue
on the factor Xa inhibitor with the addition of an antifibrinolytic
agent or to continue on the factor Xa inhibitor with no interven-
tion.** In particular, the anti-fibrinolytic agent tranexamic acid
has not been shown to increase the risk of thrombosis and has
been associated with a decrease in heavy menstrual bleeding.®’
Recent phase 2 trials of Factor X1 inhibitors have reported a reduc-
tion in major or clinically relevant non-major bleeding compared
to prophylactic LMWH in orthopaedic patients and DOAC in non-
valvular atrial fibrillation. These promising early results have led to
the initiation of phase 3 trials with safety results awaited.?**’
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Women who present with anticoagulant associated heavy
menstrual bleeding require an individualised management
approach in consultation with gynaecology. Treatment
options in pre-menopausal women also include prescribing
hormone contraception and uterine surgical interventions.'®®
Medical management for heavy menstrual bleeding was initi-
ated in 74.4% (n=29) of which 13.8% (n=4) were referred
to gynaecology for hormonal contraception. Levonorgestrel
intrauterine systems are safe and effective and have been asso-
ciated with blood loss reduction by 80%, improved compli-
ance and low side effect profiles and as such are the
preferred modality.® They result in amenorrhea in 50% of
women. The etonogestrel subdermal implant results in amen-
orthea in approximately 20% of women and depot-
medroxyprogesterone acetate results in amenorrhea in
greater than 50% of women. Furthermore, the combined oral
contraceptive is an alternative which has not been associated
with a significantly increased risk of recurrent thrombosis in
women on anticoagulation therapy.'?

Our results must however be interpreted in light of certain
limitations. First, the PBAC and MBQ were assessed over
one menstrual cycle. Nonetheless, the PERIOD study which
assessed PBAC and MBQ scores over two cycles did not
show a significant difference between cycles one and two.®
Second, subgroup analysis according to the range of INR and
dose of Rivaroxaban could not be assessed owing to the
small number of participants in particular with an INR range
of 2.0-3.0. Third, iron studies were available in only half of
the study participants which can be attributed to the underre-
porting of symptoms of heavy menstrual bleeding. Also, labo-
ratory parameters before the start of anticoagulant therapy were
not collected. Fourth, cycle length prior to starting anticoagula-
tion was determined retrospectively. Recall bias, in particular
for patients on treatment for > 6 months (n=42, 73.7%),
could have resulted in an inaccurate assessment of prior cycle
length. Nonetheless previous studies performed at initiation of
anticoagulation, showed similar median cycle lengths.”®
Finally, the study employed the semi-quantitative (PBAC)
assessment to quantify menstrual blood loss. The PBAC,
however, is widely used in clinical studies and has been associ-
ated with a sensitivity of 58—-99% and a specificity 75-89% for
scores above 100 for heavy menstrual bleeding.*°

Conclusion

In conclusion, this study adds to the evidence that heavy men-
strual bleeding is a frequent complication during anticoagula-
tion therapy, which was associated with a considerable
negative impact on quality of life. This was most significant
for women on Rivaroxaban as compared to Warfarin. The major-
ity of participants with heavy menstrual bleeding were managed
medically as out-patients. It is thus important for anticoagulation
clinics to incorporate into daily practice counselling the possible
changes in the menstrual cycle length and bleeding, monitoring
and appropriate treatment for heavy menstrual bleeding and
iron deficiency. Owing to the observational study design and

small number of participants on subgroup analysis according to
anticoagulant ranges/doses, the results of ongoing randomized
trials are awaited to assess the optimal interventions for heavy
menstrual bleeding in this group of patients.
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