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Background: Symptoms associated with menstruation and endometriosis are common amongst women
of reproductive ages and the pathogenesis of these illnesses is postulated to be associated with aberra-
tions in endometrial regeneration, immune response and in endometrial stem cell function. Highly active
antiretroviral therapy (HAART) has been shown to enhance events seen in biological aging of tissues, with
HIV/AIDS patients enduring the premature appearance of illnesses associated with stem-cell aging.
Considering the intricate relationship between dysregulation of stem cell function, in both HAART ther-
apy and in menstrual disorders/endometriosis, we sought to examine the prevalence of menstrual related
symptoms (MRS) associated with endometriosis in women on HIV/AIDS therapy.
Methods: A menstrual related symptoms (MRS) questionnaire adapted from the British Society of
Gynaecological Endoscopists (BSGE) pelvic pain questionnaire, which has been used in both clinical
and research setting, was completed by 100 women living with HIV (WLWH) attending a specialist
HIV clinic and by 100 women without a diagnosis of HIV attending the Sexual Health clinic (WWH).
HIV related demographic details, including results from recent blood tests, were also recorded prospec-
tively from the WLWH.
Results: WLWH were slightly older (37.7 vs. 34.8 years, P = 0.01); with higher BMI (28.9 vs. 24.8,
P < 0.001); and were likely to be parous (85% vs. 54% P < 0.001) and non-Caucasian (79% vs 18%) com-
pared with WWH. Most women in both groups had regular periods (77.9% vs. 74.7%), and WLWH were
more likely to have a shorter duration of bleeding compared with WWH (81.4% vs 69.3% P = 0.05).
However, WLWH were more likely to suffer with pre-menstrual tension compared with WWH (60.8%
vs 50.6% P = 0.01).
Conclusion: Our data suggests that WLWH, despite being older and of higher BMI, have a shorter duration
of menstrual bleeding, and we hypothesise that this may possibly be due to the (beneficial) side effects of
some HAART components. Further research is needed to explore the effect of HAART onMRS to determine
if these therapies could be used in the future as a fertility retaining treatment for MRSs/endometriosis.

� 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Background

Menstruation related symptoms (MRS) including heavy men-
strual bleeding, dysmenorrhoea and premenstrual mood distur-
bances are common causes of absenteeism in young females [1],
linked to nearly nine days of lost productivity every year through
presenteeism [2–4]. For example, up to one in three pre-
menopausal women experience heavy menstrual bleeding [5].
Studies show that women with MRSs have lower scores on several
domains of quality of life such as general health and physical, men-
tal, social and occupational functioning during their periods
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[2,4,6,7]. With lost productivity, considerable financial burdens
could be placed on families as well as on society in general [2].
Unfortunately, many currently available gynaecological treatment
options (excluding analgesia) are based on agonists or antagonists
of steroid hormone receptors, thus are associated with hormonal
side effects, and are contraceptive. Their lack of efficacy leads to
frequent discontinuation and many women progress to resolute
in high risk surgical interventions [8].

Endometriosis is a common, chronic gynaecological condition
defined by the presence of extrauterine, yet oestrogen responsive
endometrial tissue [9]. At least 1 in 10 women of reproductive
age in the UK suffer from endometriosis, which is responsible for
significant morbidity and places a huge economic burden on the
women, health services and society [10]. Although the incidence
is similar to other chronic conditions such as asthma, the treat-
ment options for endometriosis associated symptoms such as
MRSs remain limited, with no effective, novel, non-hormonal treat-
ment options introduced to routine clinical practice for several
decades. This is of particular importance since routine hormonal
treatment or repeated surgery is not suitable for women who are
seeking conception, and thus at present, millions of young women
have to suffer MRSs, pre-conceptionally every year.

Highly active antiretroviral therapy (HAART) has been shown to
enhance events seen in biological aging of tissues, and illnesses
associated with stem-cell aging, appear prematurely in human
immunodeficiency virus (HIV)/acquired immune deficiency syn-
drome (AIDS) patients [11]. The specific component of HAART rel-
evant to features resembling ageing are thought to be nucleoside
reverse transcriptase inhibitors (NRTIs) due to their off-target
anti-telomerase activity [11,12]. The safety record of these treat-
ments are well-established and they are licenced to be used in
pregnancy and in healthy people as pre/post exposure prophylactic
therapy.

The pathophysiology of MRSs and endometriosis is hypothe-
sised to be due to abnormalities in endometrial regeneration,
immune response, telomerase and in endometrial stem cell func-
tion. High telomerase activity is a feature of endometrial epithelial
progenitor cells [13] and in the endometrium of patients with
endometriosis [14]. Progesterone is a common treatment for both
MRSs and endometriosis, and it decreases endometrial telomerase
activity in vivo and in vitro [15]. The incidence of MRSs in women
on NRTIs is not well established, with reported studies confounded
by HIV/AIDs associated clinical features in participants that may
also affect MRSs. In developed countries, including the UK, HIV
positive women have their viral load kept to a minimum with
HAART, this commonly includes NRTIs, thus their survival and life
expectancy is comparable to that of their counterparts, without a
diagnosis of HIV [16,17]. Very little is known of the prevalence of
MRS in WLWH, with no published data on the frequency of diagno-
sis or of the symptoms associated with endometriosis in this pop-
ulation in the literature. Our objective therefore was to fill this gap
in current literature and assess the prevalence of MRSs and symp-
toms associated with endometriosis in WLWH and in a population
of women without a diagnosis of HIV (WWH), attending an NHS
sexual health clinic in England.
Materials and methods

This questionnaire study was approved by North West - Liver-
pool Central Research Ethics Committee (14/NW/1289).

Axess Sexual Health is the largest provider of HIV care in Che-
shire and Merseyside, with a specialist tertiary level HIV clinic,
which sees approximately 1300 patients a year. A total of 100
WLWH accepted the verbal invitation, conferred informed consent
and completed the questionnaire during their routine clinic atten-
138
dance. A further group of 100 women, without a diagnosis of HIV
(WWH) attending the Axess Sexual Health clinic were also
recruited to complete the questionnaire. The WLWH were given
information regarding the study on arrival at their routine clinical
appointment, if they were happy to participate, they signed a writ-
ten informed consent form, completed a questionnaire (Supple-
mentary figure I) and the attending doctor recorded the patient’s
HIV related history including results of their recent blood tests
confirming the disease status. The WWH also received information
with an accompanying questionnaire on their arrival to clinic and if
they chose to take part, they voluntarily completed the question-
naire, which was returned to the box provided. No personal iden-
tifiers were collected from the WWH and the patient information
sheet clearly described that consent was assumed if they voluntar-
ily returned the questionnaire. The questionnaire included themes
of basic non-person identifying demographic information; such as
age, height, weight and parity and multiple choice-questions about
menstruation length, regularity and various types of associated
pain from the British Society of Gynaecological endoscopy (BSGE)
pelvic pain questionnaire[18]. This questionnaire had been used
routinely in clinical practice in the UK, in all BSGE accredited
endometriosis clinics and also had been used in research settings
[18].

The responses to these questionnaires were uploaded on to an
excel spreadsheet before being migrated into SPSS 21.0 for Win-
dows (SPSS Inc., Chicago, IL, USA) and analysed using independent
sample t-test, Mann-Whitney U test and Chi-squared tests as
appropriate.
Results

Demographic information of the study population

The two groups of women differed in the following demo-
graphic features; WLWH were slightly older (37.7 vs 34.8 years,
P = 0.01), they had a higher BMI (28.9 vs 24.8, P < 0.001); they were
more likely to be of non-Caucasian ethnicity (79% vs 18%) and most
women in this group were parous (85% vs 54% P < 0.001) (Table 1).
Subgroup analysis demonstrated demographic differences
between the groups (Tables 2 and 3) to continue, excluding age,
in the women not on hormonal contraceptive treatment (Table 2).

A similar proportion of women in both groups did not use con-
traceptives (30% vs 29%) and as expected, more WLWH used con-
doms (41% vs 22%) as their contraceptive method (Table 1). This
higher use of condoms persisted even within the subgroup analy-
sis, when the use or non-use of hormonal contraceptives were con-
sidered (Table 2 and 3). The Mirena Intra Uterine System was the
second most popular method of contraception (11% vs 16%)
(Table 1). When the subgroup of women who were taking hor-
monal medications were considered, the types of hormonal contra-
ception utilised in the two groups were very different (Table 3).
The WLWH mainly used progesterone containing contraception
(95%) but conversely, the WWH included a large number of women
on the combined oral contraceptive pill (COCP) (oestrogen and pro-
gesterone) (34.1%) (Table 3).

The WLWH were more likely to take other medications, exclud-
ing HAART (41% vs 23.2% P = 0.008) and regardless of being on hor-
monal contraceptives or not (Tables 1, 2 and 3).
HIV status of WLWH;

The mean duration since HIV diagnosis in our study cohort was
8.41 years and only 4 patients had been diagnosed with AIDs. Most
had a CD4 count of > 400 (82%), a low viral load of < 50 (93%) and a
median duration of HAART of 6 years (Supplementary table 1). The



Table 1
Demographics of all women in the study.

Variable WLWH
(n = 100)

WWH
(n = 100)

Significance

Age 37.7 (7.82) 34.8 (8.23) P = 0.011

mean (st. dev.)
BMI 28.9 (7.87) 24.8 (5.41) P < 0.0011

mean (st. dev)
Nulliparity 15 (15) 46 (46) P < 0.0012

n (%)
Ethicity White 21 (21) 82 (82) NA
n (%) Black African 68 (68) 2 (2)
Black Caribbean 2 (2) 1 (1)
Asian 2 (2) 8 (8)
Other 7 (7) 7 (7)
Contraception Condoms 41 (41) 22 (22) NA
n (%) POP 1 (1) 4 (4)
COCP 1 (1) 14 (14)
Mirena 11 (11) 16 (16)
CuCoil 3 (3) 3 (3)
Depo 5 (5)
Sterilised 6 (6) 3 (3)
Progesterone implant 2 (2) 7 (7)
Other

30(30)
2 (2)29
(29)No contraception

Past medical history other
than HIV

n (%) Yes 46 (46.0)54
(54.0)

35 (35.8)61
(64.2)

P = 0.153

No
Medication other than HAART
n (%) Yes 41 (41.0)59

(59.0)
22 (23.2)73
(76.8)

P = 0.0083

No

WLWH (women living with HIV), WWH (women without HIV), POP (progesterone
only pill), COCP (combined oral contraceptive pill), CuCoil (copper coil), Depo
(Depo-provera), HAART (highly active anti-retroviral treatment).

1 Independent sample t-test 2 Chi-squared test 3 Mann-Whitney U test.

Table 2
Demographics of the women not on hormonal contraceptive treatment.

Variable WLWH
(n = 80)

WWH
(n = 59)

Significance

Age 37.5 (7.96) 36.1 (8.39) P = 0.291

mean (st. dev.)
BMI 28.6 (6.86) 24.6 (5.11) P < 0.0011

mean (st. dev)
Nulliparity 14 (17.5) 22 (37.3) P = 0.0082

n (%)
Ethicity White 18 (22.5)53

(66.2)2
(2.5)2
(2.5)5
(6.3)

45 (76.3)
1
(1.7)7
(11.9)6
(10.1)

NA
n (%) Black African
Black Caribbean
Asian
Other
Contraception Condoms 41 (51.2)3

(3.8)6
(7.5)
30
(37.5)

22 (37.3)3
(5.1)3
(5.1)2
(3.4)29
(49.1)

NA
n (%) CuCoil
Sterilised
Other
No contraception
Past medical history other

than HIV
36
(45.0)44
(55.0)

20
(36.4)35
(63.3)

P = 0.323

n (%) Yes
No
Medication other than HAART 33

(41.3)47
(58.8)

12
(21.8)43
(78.2)

P = 0.023n (%) Yes
No

WLWH (women living with HIV), WWH (women without HIV), POP (progesterone
only pill), COCP (combined oral contraceptive pill), CuCoil (copper coil), Depo
(Depo-provera), HAART (highly active anti-retroviral treatment).

1 Independent sample t-test 2 Chi-squared test 3 Mann-Whitney U test.

Table 3
Demographics of the women on hormonal contraceptive treatment.

Variable WLWH
(n = 20)

WWH
(n = 41)

Significance

Age 38.3 (7.44) 33.1 (7.77) P = 0.021

Mean (st. dev.)
BMI 30.3 (10.88) 25.1 (5.57) P = 0.021

Mean (st. dev)
Nulliparity 1 (5.0) 24 (58.5) P < 0.0012

n (%)
Ethicity White 3 (15.0)15

(75.0)

2
(10.0)

37 (90.3)2
(4.9)
1
(2.4)1
(2.4)

NA
n (%) Black African
Black Caribbean
Asian
Other
Contraception POP 1 (5.0)1

(5.0)11
(55.0)5
(25.0)2
(10.0)

4 (9.8)14
(34.1)16
(39.0)
7
(17.1)

NA
n (%) COCP
Mirena
Depo
Progesterone implant
Past medical history other

than HIV
10
(50.0)10
(50.0)

14
(35.0)26
(65.0)

P = 0.263

n (%) Yes
No
Medication other than HAART 8

(40.0)12
(60.0)

10
(25.0)30
(75.0)

P = 0.233n (%) Yes
No

WLWH (women living with HIV), WWH (women without HIV), POP (progesterone
only pill), COCP (combined oral contraceptive pill), CuCoil (copper coil), Depo
(Depo-provera), HAART (highly active anti-retroviral treatment).

1 Independent sample t-test 2 Chi-squared test 3 Mann-Whitney U test.
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most common anti-retroviral therapy used was a combination of
Truvada (NRTI), Darunavir (protease inhibitor) and Ritonavir (used
as a booster for Darunavir).
139
Incidence of MRSs

Regularity of menstrual bleeding;
The majority of women in both groups reported regular men-

strual bleeding (77.9% vs 74.7%) (Table 4). The duration of men-
strual bleeding � 6 days was lower in the WLWH (18.6% vs
30.7% P = 0.05). This observation remained to be constant even
when the subgroup of women not on hormonal preparations were
considered P = 0.03 (Table 5), but excluding the subgroup of
women on hormonal preparations (P = 0.48) (Table 6).

Heavy menstrual bleeding
No significant differences were noted with heavy menstrual

bleeding across all groups and subgroups of women

Premenstrual tension
Pre-menstrual tension was a more frequent complaint in the

WLWH (60.8% vs 50.6% P = 0.01) (Table 4) when all women were
analysed together, this difference was also apparent in the sub-
group of women on hormones (P = 0.05) (Table 6), but not when
the women were not on hormones (Table 5).

Dysmenorrhoea and non-cyclical pelvic pain
No statistically significant rates of dysmenorrhoea were noted

between both groups of women (Table 4) and between the sub-
group of women who were not on hormones (Table 5). However,
when those on hormonal preparations were considered separately,
WLWH had a significantly higher incidence of dysmenorrhoea than
those WWH (62% vs 19% P = 0.01) (Table 6), perhaps due to the dif-
fering hormonal preparations used. Symptoms of non-cyclical pel-
vic pain and dyspareunia did not show any significant differences
between the two groups.

Access to gynaecology consultation
In general, the majority of women in both groups had never

seen a doctor about their MRSs (63.9% study group vs 65.3% control
group), with less WLWH reported to have consulted a gynaecolo-



Table 4
Questionnaire results of all women in the study.

Variable WLWH
(n = 100)

WWH
(n = 100)

Significance

Regular periods 74 (77.9) 68 (74.7) P = 0.612

n (%)
Length of periods No period 5 (5.5)28

(30.8)39
(42.8)19
(20.9)

12 (12.9)24
(25.8)
27
(29)30
(32.3)

NA
n (%) < 28 days
28 Days
>28 days

Duration of bleeding 1–2 days 1 (1.1)53
(55.8)32
(33.7)7
(7.4)2
(2.1)

4 (4.7)27
(31.45)38
(44.2)13
(15.1)4
(4.7)

NA
n (%) 3–4 days
5–6 days
7–8 days
9 + days
Duration of bleeding � 5 days 78 (82.1)17

(17.9)
60 (69.8)26
(30.2)

P = 0.052

n (%) � 6 days

HMB Yes 41 (44.1)52
(55.9)

38 (42.2)52
(57.8)

P = 0.752

n (%) No
PMT Yes 45 (60.8)29

(39.2)
44 (50.6)33
(37.9)10
(11.5)

P = 0.012

n (%) No
NA
Dysmenorrhoea VAS 1 1 (2.2)0

(0)5
(10.9)5
(10.9)6
(13.0)8
(17.4)7
(15.2)4
(8.7)6
(13.8)4
(8.7)

2 (3.0)13
(19.4)10
(14.9)8
(11.9)2
(3.0)11
(16.4)9
(13.4)6
(9.0)4
(6.0)2
(3.0)

NA
n (%) 2
3
4
5
6
7
8
9
10
Dysmenorrhoea VAS � 7 21 (45.7) 21 (31.3) P = 0.992

n (%)
Non-cyclical pelvic pain

Yes n (%) No
22 (29.7)52
(70.3)

19 (22.6)63
(75.0)2
(2.4)

P = 0.272

NA
Dyspareunia Yes 14 (18.7)57

(76.0)4
(5.3)

13 (15.1)68
(79.1)5
(5.8)

P = 0.833

n (%) No
NA
Medical help regarding periods 62

(63.9)19
(19.6)16
(16.5)

62
(65.3)13
(13.7)20
(21)

NAn (%) No
Yes GP
Yes gynaecologist

WLWH (women living with HIV), WWH (women without HIV), HMB (heavy men-
strual bleeding), PMT (premenstrual tension).
1Independent sample t-test 2Chi-squared test 3Mann-Whitney U test.

Table 5
Questionnaire results of the women not on hormonal contraceptive treatment.

Variable WLWH
n = 80

WWH
n = 59

Significance

Regular periods 68 (86.1) 50 (84.7) P = 0.832

n (%)
Length of periods No period

n (%) < 28 days
1 (1.4)22
(29.7)37
(50.0)14
(18.9)

1 (1.8)19
(34.5)15
(27.3)20
(36.4)

NA

28 Days
>28 days
Duration of bleeding 1–2 days 1 (1.25)45

(56.25)27
(33.8)6
(7.5)1
(1.25)

3 (5.5)20
(36.4)22
(40.0)10
(18.2)0
(0)

NA
n (%) 3–4 days
5–6 days
7–8 days
9 + days
Duration of bleeding � 5 days

n (%) � 6 days
70 (87.5)
10 (12.5)

40 (72.7)
15 (27.3)

P = 0.032

HMB Yes 35 (45.5)
42
(54.5)

30 (50.8)29
(49.2)

P = 0.672

n (%) No

PMT Yes 34 (57.6)
25
(42.4)

29 (55.8)
23
(44.2)

P = 0.842

n (%) No

Dysmenorrhoea VAS 1 0 (0)0
(0)3
(9.1)5
(15.2)5
(15.2)7
(21.2)3
(9.1)2
(6.1)5
(15.2)3
(9.1)

2 (4.3)6
(13.0)7
(15.2)5
(10.9)1
(2.2)8
(17.4)7
(15.2)6
(13.0)2
(4.3)2
(4.3)

NA
n (%) 2
3
4
5
6
7
8
9
10
Dysmenorrhoea VAS � 7 13 (39.4) 17 (30.9) P = 0.682

n (%)
Non-cyclical pain Yes 19 (32.2)

40
(67.8)

12 (23.1)
40
(76.9)

P = 0.292

n (%) No

Dyspareunia Yes 12 (20.0)45
(75.0)3
(5.0)

5 (9.8)43
(84.3)3
(5.9)

P = 0.333

n (%) No
NA
Medical help regarding periods No 54 (70.1)

15
(19.5)8
(10.4)

40 (72.7)3
(5.5)12
(21.8)

NA
n (%) Yes GP
Yes gynaecologist

1 Independent sample t-test 2 Chi-squared test 3 Mann-Whitney U test.
WLWH (women living with HIV), WWH (women without HIV), HMB (heavy men-
strual bleeding), PMT (premenstrual tension).
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gist (16.5% vs 21%) (Table 4). This trend persisted when the sub-
group of women not on hormones were analysed, and less WLWH
consulted a gynaecologist (10.4 vs 21.8%) (Table 5) however, this
observation was reversed in the subgroup of women on hormones,
where 40% of those WLWH had consulted a gynaecologist and only
20% of WWH had done the same (Table 6). Only three women in
total documented that they had previously been diagnosed with
gynaecological conditions, all three had seen a gynaecologist and
were on hormonal treatments; one WLWH had fibroids, one
WWH had polycystic ovarian syndrome and a further WWH had
both polycystic ovarian syndrome and endometriosis.
Discussion

This manuscript describes the MRS in a well-defined group of
WLWH and WWH in a high-income setting (UK). We have identi-
fied that our entire cohort of WLWH and the subgroup of WLWH
who are not on hormonal medications, have a shorter duration of
menstrual bleeding compared to their counterparts without a diag-
nosis of HIV. They however complained of premenstrual tension
more frequently than the WWH.
140
NRTIs have an off-target anti-telomerase effect and high telom-
erase is associated with endometrial proliferative disorders
[15,19]. We therefore hypothesise the beneficial effect on the
length of bleeding we identify may be secondary to this anti-
telomerase activity. NRTIs have the unique advantage over existing
treatments in allowing patients to retain their fertility, thus, this
potential (beneficial) side effect of NRTIs may warrant further
examination, as a non-hormonal treatment for prolonged men-
strual bleeding.

According to previous publications, the reported prevalence of
MRSs inWLWH have a wide variation. For example, in a large Nige-
rian cohort (n = 2549), MRSs were significantly more common in
WLWH/AIDS compared with the HIV-negative women (29.1% vs
18.9% P < 0.001) [20]. However, that cohort differs quite signifi-
cantly from our cohort of women in the UK. Several confounders
were identified in the Nigerian cohort, and CD4 < 200 (odds ratio
[OR], 3.65; 95% confidence interval [CI], 1.2–9.7), BMI < 20 (OR,
2.4; 95%CI, 1.3–3.5) and not taking antiretroviral drugs (OR, 2.05;
CI, 1.7–6.5) were associated with amenorrhoea, oligomenorrhoea,
irregular periods and secondary dysmenorrhoea [20]. A systematic
review including 6570 WLWH, had concluded that WLWH have
significantly high rates of amenorrhoea, but in the majority of
the included studies, amenorrhea in the setting of low BMI was



Table 6
Questionnaire results of the women on hormonal contraceptive treatment.

Variable WLWH
(n = 20)

WWH
(n = 41)

Significance

Regular periods 6 (30) 18 (43.9) 0.232

n (%)
Length of periods No period 4 (23.5)6

(35.3)2
(11.8)5
(29.4)

11 (28.9)5
(13.2)12
(31.6)10
(26.3)

NA
n (%) < 28 days
28 days
>28 days
Duration of bleeding 1–2 days 0 (0)5

(33.3)8
(53.3)1
(6.7)1
(6.7)

1 (3.2)11
(35.5)14
(45.2)4
(12.9)1
(3.2)

NA
n (%) 3–4 days
5–6 days
7–8 days
9 + days
Duration of bleeding � 5 days

n (%) � 6 days
8 (53.3)
7 (46.7)

20 (63.6)
11 (36.4)

0.482

HMB Yes 6 (37.5)10
(62.5)

8 (25.8)23
(74.2)

0.422

n (%) No
PMT Yes 11 (73.3)4

(26.7)
15 (42.9)10
(28.6)10
(28.6)

P = 0.052

n (%) No
NA
Dysmenorrhoea VAS 1 1 (7.7)0

(0)2
(15.4)0
(0)1
(7.7)1
(7.7)4
(30.8)2
(15.4)1
(7.7)1
(7.7)

0 (0)7
(33.3)3
(14.3)3
(14.3)1
(4.8)3
(14.3)2
(9.5)0
(0)2
(9.5)0
(0)

NA
n (%) 2
3
4
5
6
7
8
9
10
Dysmenorrhoea VAS � 7 8 (61.5) 4 (19.0) P = 0.012

n (%)
Non-cyclical pelvic pain Yes 3 (20.0)12

(80.0)
7 (21.9)23
(71.9)2
(6.2)

P = 0.592

n (%) No
NA
Dyspareunia Yes 2 (13.3)12

(80.0)1
(6.7)

8 (22.9)25
(71.4)2
(5.7)

P = 0.743

n (%) No
NA
Medical help regarding periods No 8 (40)4

(20)8
(40)

22 (55)10
(25)8
(20)

NA
n (%) Yes GP

Yes gynaecologist

WLWH (women living with HIV), WWH (women without HIV), HMB (heavy men-
strual bleeding), PMT (premenstrual tension).
1 Independent sample t-test 2 Chi-squared test 3 Mann-Whitney U test.
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significantly more frequent in WLWH than controls [21]. In con-
trast to those studies, the WLWH in our cohort were nearly all
on HAART, had a CD4 count of > 400 and had higher BMIs than
theWWH, thus we believe the reported MRSs in the Nigerian study
to be related to these AIDs-associated clinical features.

Agreeing with our findings, a multicentre prospective cohort
study examining the natural history of HIV in America, reported
that both the use of HAART and resulting higher CD4 counts were
linked to a lower incidence of MRSs in WLWH [22]. However, only
16% of the American cohort commenced HAART [22] therefore the
populations are not comparable. A further American cross-
sectional survey reported a 32% incidence of MRS in 107 Caucasian
WLWH, but these symptoms were significantly more frequent in
those with a detectable viral load, and the menstrual disorders
were associated with poor adherence to HAART [23].

A large Canadian cross-sectional questionnaire study reported
over half of the WLWH (not taking any hormonal contraceptives)
to have abnormal menstruation [24]. The authors defined the pres-
ence or absence of abnormal menstruation, based on the responses
to five questions about menstrual regularity, frequency, volume,
duration, and intermenstrual bleeding. Further interrogation of
their findings, demonstrates prolonged menstrual bleeding, which
they defined as bleeding >7 days affected only 3.9% of women [24].
Although that particular manuscript concluded that the use of
141
HAART correlated with MRSs and that hormonal contraceptive
treatment should be preferentially offered to WLWH, their conclu-
sions need to be re-considered for the following reasons. They did
not assess the incidence of abnormal menstruation inWWH, there-
fore, the assumption that these symptoms are more frequent in
WLWH is not justified; furthermore, our data suggested that
WLWH who were on hormonal treatments to be suffering with
more MRSs symptoms than both the WWH on hormones as well
as WLWH who were not on hormones. Our data thus encourage
future studies to examine if there are particular hormonal prepara-
tions that are associated with altering the menstrual bleeding pat-
tern in WLWH.

Due to potential interactions with some HAART medications,
combined oral contraceptive pills are not commonly used in
WLWH, and irregular bleeding pattern is more common with
progestogen only contraceptives in comparison with combined
oral contraceptive pills, this may explain some of our observed
results.

Information on MRSs (apart from that related to HIV status; e.g.
diagnosis and blood parameters) collected in this anonymous, vol-
untary self-completed questionnaire study was not confirmed
directly using medical records. However, our questionnaire, in-
volving WLWH in a UK setting with free access to HAART and a
high level of medical care including a comparable group of
WWH, allowed us to assess the possible alterations in clinically
relevant gynecological symptoms. In this context, with universal
access to free medical care, many women, both WLWH and
WWH despite suffering with MRS, still had not consulted a gynae-
cologist. WLWH were even less likely to have consulted a gynae-
cologist, compared with WWH despite being older with a higher
BMI than the WWH and of non-Caucasian ethnicity [25–27].
Future studies are needed to assess the reasons for this suggested
obstacle to gynaecology services and to explore if there are any
specific benefits of HAART or interactions between HAART and
the common contraceptive methods used in the UK.
Conclusion

Our data suggests that WLWH in the UK have decreased dura-
tion of menstrual bleeding, and we hypothesise that this may pos-
sibly be due to the (beneficial) side effects of some HAART
components (e.g. NRTIs on endometrial telomerase activity).
WLWH are living longer and healthier lives with improved treat-
ment HAART regimen, and further research is needed to explore
the effect of HAART on MRSs in these women to further improve
their quality of life. The potential beneficial side effects of NRTIs
on MRSs needs to be explored in order to determine if they could
be utilised to treat MRSs/endometriosis whilst allowing women
to retain fertility.
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