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Abstract
This position paper summarises the current knowledge on the
epidemiology, diagnosis and management of women of childbearing age with rheumatic heart disease (RHD) in Africa, as
well as the available data on their use of reproductive health
services. The aim is to provide guidance to health professionals on aspects of sexual and reproductive health in women
with RHD. It reviews the diagnosis, management and counselling of women with RHD throughout their reproductive
life. Additionally, this publication discusses potential ways
of integrating obstetric and cardiovascular care at peripheral
levels of the health systems, as a way of improving outcomes
and reducing maternal mortality rates related to cardiovascular disease in Africa. Finally, the article proposes responses to
fulfill the actual needs for better reproductive health services
and improvement in care for women with RHD.
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The social cluster of the African Union Commission hosted
a consultation with rheumatic heart disease (RHD) experts,
convened by the Pan-African Society of Cardiology (PASCAR)
in Addis Ababa, Ethiopia from 21 to 22 February 2015.1 The
objective of this meeting was to develop a ‘roadmap’ of key
actions that need to be taken by governments to eliminate
acute rheumatic fever (ARF) and eradicate RHD in Africa,
following a call for action the previous year.2 Seven priority
areas for intervention were adopted: (1) create prospective
disease registers at sentinel sites in affected countries to measure
disease burden and track progress towards a reduction in
mortality rate by 25% by the year 2025; (2) ensure an adequate
supply of high-quality benzathine penicillin for the primary
and secondary prevention of ARF/RHD; (3) improve access to
reproductive health services for women with RHD and other
non-communicable diseases (NCD); (4) decentralise technical
expertise and technology for diagnosing and managing ARF and
RHD (including cardiac ultrasound); (5) establish national and
regional centres of excellence for essential cardiac surgery for
the treatment of affected patients and training of cardiovascular
practitioners of the future; (6) initiate national multi-sectoral
RHD programmes within NCD control programmes of affected
countries; and (7) foster international partnerships with multinational organisations for resource mobilisation, monitoring and
evaluation of the programme to end RHD in Africa. Since then,
African Union heads of state have endorsed this Addis Ababa
communiqué.
Following the Mosi-o-Tunya Declaration in 2014.2 PASCAR
created seven taskforces as part of the plan to implement a
roadmap to end ARF and RHD in Africa. These PASCAR
technical groups aim to move forward each of these key areas
of intervention. We present the work of the taskforce on ‘Access
to reproductive health services for women with RHD and other
non-communicable diseases in Africa’ here, which emanated out
of face-to-face and virtual meetings.
This position paper reviews the current knowledge on
reproductive care for women with RHD, particularly during
their reproductive years. Its objective is to provide guidelines
for (1) the use of contraceptive methods by girls and women
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of reproductive age with RHD; (2) antenatal care and
counselling; (3) diagnosis and management of pregnant
women with RHD; (4) post-delivery counselling and follow
up for women with RHD. Acknowledging that sexual and
reproductive health services do not function in isolation,
but instead are nested within the broader health system,
consideration is given to health system factors, by reflecting
on what needs to be in place to adequately provide equitable
care to women with RHD.

Rationale
The Millennium Development Goal 5 of achieving a 75%
reduction in maternal mortality rate between 2000 and 2015 has
failed. During these years, the global maternal mortality rate was
reduced by only 45%.3 Around 80% of all maternal deaths occur
in areas of high birthrate and low healthcare access and there is
an alarming geographical disparity. Women from sub-Saharan
Africa (SSA) have a 100-fold greater risk of having a pregnancyrelated death than those living in North America.4
Indirect maternal mortality is responsible for one-quarter of
the total maternal mortality rate.5 Pre-existing cardiovascular
disease, pregnancy-related cardiomyopathy and aggravated
hypertension are among the conditions that contribute
significantly to high indirect maternal mortality in low- and
middle-income countries (LMIC). RHD, a disease linked to
poverty, which has almost disappeared in developed countries,
remains an important determinant of morbidity and mortality
in LMIC, particularly in SSA where a high prevalence of RHD
coincides with high maternal mortality rates. RHD contributes
to almost 30% of the cardiovascular disease seen in pregnancy,6
is associated with a maternal mortality rate of 34% and is
responsible for substantial foetal loss.7
The Global Rheumatic Heart Disease Registry (the REMEDY
study)8 has shown a prevalence ratio of women to men of 2:1.
This multi-national, hospital-based prospective registry enrolled
3 343 patients presenting at 25 hospitals, mostly from 12 African
countries. Young females were in the majority (median age 28
years, females 66.2%) and had a higher prevalence of major
cardiovascular complications. There was sub-optimal use of
contraception, even in high-risk women. Only 5% of women
with prosthetic heart valves and 2% of those with severe mitral
stenosis were on contraception.
When the participating countries in REMEDY were grouped
into the income categories of low-income (LIC), low- and
middle-income (LMIC), and upper-middle-income (UMIC)
countries, according to 2011 World Bank definitions, there
was no difference in the predominance of females with regard
to males in the three groups: 728/1 110 (65.8%), 867/1 370
(63%) and 616/863 (71.3%). However, a statistically significant
difference was found in the proportion of women in their
childbearing years between the three groups of countries, with a
higher number in low- and low-middle-income countries: 86.5%
in LIC, 90.3% in LMIC and 66.9% in UMIC (p < 0.01).
Among the 1 825 women of childbearing age (12–51 years)
recruited into REMEDY, only 65 (3.6%) were on contraception.8
This poor provision of family planning for women with heart
disease occurs in many regions of the world.9,10 Among the
most important reasons for this are difficult access to health
facilities and/or providers with capacity to ensure comprehensive
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family planning in several parts of the continent, as well as low
education levels and awareness of health personnel, inadequate
cardiovascular diagnosis, inadequate referral pattern and poor
overall management. Long distances to health facilities and lack
of funding to cover the travel fare are also important aspects of
late presentation to healthcare. Lack of women empowerment,
social pressure on women to conceive, and cultural aspects
related to use of contraception also play a role in determining
high parity.11 Health concerns related to contraception and
opposition to family planning are equally leading reasons
hampering women from using modern contraception.
The low usage of contraception contributes to high fertility
rates in Africa and explains why pregnancy in the context of
RHD is very frequent in this region. In the REMEDY study,
72 women (3.7%) were pregnant at the time of enrolment, the
youngest being 14 years and the oldest 51 years.8 The low use of
contraceptive methods by young women and the predominance
of high-risk women in the most under-resourced countries
highlight the urgent need to address the reproductive health
requirements of women with RHD in SSA. Fig. 1 shows the
prevalence of RHD, contraceptive usage, and fertility and
maternal mortality rates in the different regions of the African
continent.12-23
Determinants of the low usage of reproductive health services
by women with RHD in Africa are probably related to factors on
the side of both the providers and the users. On the providers’
side, training of health professionals to better diagnose and
manage women with RHD throughout their reproductive life is
an important aspect to address. This position paper is expected
to provide guidance and promote structural changes in the
health services to accommodate the particular needs of women
with RHD.

Methods
We performed a non-systematic literature review of published
studies on RHD worldwide. Briefly, we searched PubMed for
studies that had been published in the period 2000 to June
2017. Our strategy included search terms corresponding to
RHD diagnosis, management or prevention, combined with
the words ‘contraception’, ‘maternal mortality’, ‘pregnancy’
and ‘post-partum’. Additional searches were done in Google
Scholar for categories that yielded very few results in PubMed.
Studies were selected as relevant if they met any of the following
criteria: contained data on RHD in women, and pregnancyrelated maternal and foetal outcomes. Preference was given to
articles reporting data from LMIC worldwide, and from Africa
in particular. Sentinel articles outside the time period were
included.
In this position paper we especially aimed at reviewing
scientific evidence available to explore and answer the following
questions:
• What specific issues need to be addressed in managing women
with RHD in Africa?
• Does any contraceptive method work better or increase the
risk of complications?
• Does pregnancy affect RHD? Does RHD worsen pregnancy
outcomes?
• Are there specific interventions that should be considered for
pregnant women?
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37 TANZANIA
Estimated RHD prevalence: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 45
Maternal Mortality: 398
Contraceptive prevalence < 60%
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38 ANGOLA
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 32
Maternal Mortality: 477
Contraceptive prevalence: < 20%
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1 WESTERN SAHARA
Prevalence of RHD: 1.8
Prevalence by Echo Screening: –
Fertility Rate: < 4.0
Maternal Death risk: N/Av
Maternal Mortality: N/Av
Contraceptive prevalence: N/Av
2 MORROCO
Prevalence of RHD: 1.8
Fertility Rate: < 4.0
Maternal Death risk: 1 in 320
Maternal Mortality: 121
Contraceptive prevalence: ≥ 60%
3 ALGERIA
Prevalence of RHD: 1.8
Prevalence by Echo Screening: –
Fertility Rate: < 4.0
Maternal Death risk: 1 in 240
Maternal Mortality: 140
Contraceptive prevalence: ≥ 60%
4 TUNISIA
Prevalence of RHD: 1.8
Fertility Rate: < 4.0
Maternal Death risk: 1 in 710
Maternal Mortality: 62
Contraceptive prevalence: ≥ 60%
5 LIBYA
Prevalence of RHD: 1.8
Fertility Rate: < 4.0
Maternal Death risk: 1 in 4,200
Maternal Mortality: 9
Contraceptive prevalence: < 60%
6 EGYPT
Prevalence of RHD: 1.8
Prevalence by Echo Screening: 0.07
Fertility Rate: < 4.0
Maternal Death risk: 1 in 810
Maternal Mortality: 33
Contraceptive prevalence: ≥ 60%
7 SUDAN
Prevalence of RHD: 1.8
Prevalence by Echo Screening: 0.06
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 72
Maternal Mortality: 311
Contraceptive prevalence: < 20%
8 SOUTH SUDAN
Prevalence of RHD: 1.8
Fertility Rate: –
Maternal Death risk: 1 in 26
Maternal Mortality: 789
Contraceptive prevalence: < 20%
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22 CHAD
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 18
Maternal Mortality: 856
Contraceptive prevalence: < 20%
23 CAMEROON
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 5.8
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 35
Maternal Mortality: 596
Contraceptive prevalence: < 40%
24 C.A.R
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 27
Maternal Mortality: 882
Contraceptive prevalence: < 40%
25 EQUATORIAL GUINEA
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 61
Maternal Mortality: 342
Contraceptive prevalence: < 20%
26 GABON
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 85
Maternal Mortality: 291
Contraceptive prevalence: < 40%
27 CONGO BRAZZAVILLE
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 45
Maternal Mortality: 442
Contraceptive prevalence: ≤ 60%
28 D.R.C
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 24
Maternal Mortality per: 693
Contraceptive prevalence: < 40%
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39 ZAMBIA
Estimated RHD prevalence: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 79
Maternal Mortality: 224
Contraceptive prevalence: < 60%
40 MALAWI
Estimated RHD prevalence: 5.7
Prevalence by Echo Screening: 3.4
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 29
Maternal Mortality: 634
Contraceptive prevalence: < 60%
41 NAMIBIA
Prevalence of RHD: 5.7
Fertility Rate: < 4.0
Maternal Death: 1 in 100
Maternal Mortality: 265
Contraceptive prevalence: < 40%
42 BOTSWANA
Prevalence of RHD: 5.7
Fertility Rate: < 4.0
Maternal Death risk: 1 in 270
Maternal Mortality: 129
Contraceptive prevalence: < 60%
43 ZIMBABWE
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 52
Maternal Mortality: 443
Contraceptive prevalence: ≤ 60%

29 ERITREA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 2.3
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 43
Maternal Mortality: 501
Contraceptive prevalence: < 40%

33 UGANDA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 4.9
Fertility Rate: > 6.1
Maternal Death risk: 1 in 47
Maternal Mortality: 343
Contraceptive prevalence: < 40%

30 ETHIOPIA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 2.9
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 64
Maternal Mortality: 353
Contraceptive: < 40%

34 KENYA
Prevalence of RHD: 5-7
Prevalence by Echo Screening: –
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 42
Maternal Mortality: 510
Contraceptive prevalence: < 60%

31 DJIBOUTI
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 140
Maternal Mortality: 229
Contraceptive prevalence: < 40%

35 RWANDA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 6.8
Fertility: 4.1–5.0
Maternal Death risk: 1 in 85
Maternal Mortality: 290
Contraceptive prevalence: < 60%

46 SOUTH AFRICA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 1.2
Fertility Rate: < 4.0
Maternal Death: 1 in 300
Maternal Mortality: 138
Contraceptive prevalence: ≤ 60%

36 BURUNDI
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 23
Maternal Mortality: 712
Contraceptive prevalence: < 40%

47 LESOTHO
Prevalence of RHD: 5.7
Fertility Rate: < 4.0
Maternal Death risk: 1 in 61
Maternal Mortality: 487
Contraceptive prevalence: ≤ 60%

32 SOMALIA
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 22
Maternal Mortality: 732
Contraceptive prevalence: < 40%

44 MOZAMBIQUE
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 2.3
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 40
Maternal Mortality: 489
Contraceptive prevalence: < 20%
45 SWAZILAND
Prevalence of RHD: 5.7
Fertility Rate: < 4.0
Maternal Death risk: 1 in 76
Maternal Mortality: 389
Contraceptive prevalence: < 60%

12 NIGER
Prevalence of RHD: 5-7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 23
Maternal Mortality: 553
Contraceptive prevalence: < 20%

15 TOGO
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1–58
Maternal Mortality: 368
Contraceptive prevalence: < 40%

18 LIBERIA
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 28
Maternal Mortality: 725
Contraceptive prevalence: < 20%

20 GUINEA
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 29
Maternal Mortality: 679
Contraceptive prevalence: < 20%

10 MAURITANIA
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 36
Maternal Mortality: 602
Contraceptive prevalence: < 20%

13 NIGERIA
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 0.57
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 22
Maternal Mortality: 814
Contraceptive prevalence: < 20%

16 GHANA
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 74
Maternal Mortality: 319
Contraceptive prevalence: < 40%

19 SIERRA LEONE
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 17
Maternal Mortality: 1,360
Contraceptive prevalence: < 20%

21 BURKINA FASO
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 48
Maternal Mortality: 371
Contraceptive prevalence: < 40%

11 MALI
Prevalence of RHD: 5.7
Fertility Rate: > 6.1
Maternal Death risk: 1 in 27
Maternal Mortality: 587
Contraceptive prevalence: < 20%

14 BENIN
Prevalence of RHD: 5.7
Fertility Rate: 4.1–5.0
Maternal Death risk: 1 in 51
Maternal Mortality: 405
Contraceptive prevalence: < 20%

9 SENEGAL
Prevalence of RHD: 5.7
Prevalence by Echo Screening: 4.96
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 61
Maternal Mortality: 315
Contraceptive prevalence: < 20%

17 IVORY COAST
Prevalence of RHD: 5.7
Fertility Rate: 5.1–6.0
Maternal Death risk: 1 in 32
Maternal Mortality: 645
Contraceptive prevalence: < 40%

Fig. 1. P
 revalence of rheumatic heart disease (where available from community-based studies), fertility rate, maternal mortality rate
and contraceptive prevalence in African countries, grouped by region (southern, northern, central, western and eastern).
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• What service-provision models can be used to manage women
with RHD?
• What are the health system considerations for developing and
supporting those services?

Diagnosis and management of RHD
RHD commonly affects the mitral, aortic and tricuspid valves,
in isolation or in combination.24,25 It is one of the drivers of
maternal mortality beyond six weeks’ postpartum in SSA,
because high-risk women with RHD are often diagnosed during
pregnancy.
During pregnancy, assessment of the valves affected, the
severity of lesions and risk prediction are complex, requiring
considerable experience. Despite the scarce information
published on the subject, it is well known that valve dysfunction,
especially stenotic lesions, results in significant physiological
effects during pregnancy, increasing maternal mortality rate and
foetal loss.8 This is mainly due to the increase in cardiac output
associated with advance in gestational stage, which increases the
transvalvular gradient.25
In addition, the fall in peripheral vascular resistance will
provoke fluid retention and volume expansion, which may be
more marked in women with a stenotic lesion because they are
less able to increase cardiac output in response to pressure drop.26
Furthermore, the increased heart rate may be poorly tolerated,
as left ventricular filling depends on an adequate diastolic filling
time. Women may therefore complain of shortness of breath,
heart failure and arrhythmia. Left-sided regurgitant valve lesions
are better tolerated in pregnancy because of the reduction in
the regurgitant volume caused by a fall in systemic vascular
resistance, except if the regurgitation is acute and or occurs in
the context of poor ventricular function.

Imaging diagnosis
Cardiovascular imaging may be required in pregnant women with
known or suspected RHD. The diagnostic imaging modalities
that may be used in pregnancy include chest radiography,
fluoroscopy, echocardiography, invasive angiography,
cardiovascular computed tomography, computed tomographic
pulmonary angiography, cardiovascular magnetic resonance
(CMR) imaging and nuclear techniques. Echocardiography and
CMR appear to be safe in pregnancy and are not associated with
any adverse foetal effects. Despite concerns related to imaging
modalities that involve ionising radiation, namely teratogenesis,
mutagenesis and childhood malignancy, evidence shows that
no single imaging study approaches the cautionary dose of
5 rad (50 mSv or 50 mGy).27 Currently, it seems that a single
cardiovascular radiological study during pregnancy is safe and
should be undertaken when clinically justified.27
Echocardiography is mandatory for the diagnosis of rheumatic
heart valve disease, but in pregnancy transmitral and transaortic
gradients need to be evaluated with caution. They tend to be
over-estimated due to the physiologically increased heart rate,
but may be underestimated in the presence of impaired systolic
function.25,28 Furthermore, the increased heart rate per se affects
the peak and mean systolic gradients, as calculated from the
Bernoulli transformation; the calculation of the valve orifice
using the continuity equation should also be used.
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Management
Healthcare systems and the socio-economic conditions of most
families in Africa do not allow easy provision of the level of
care required by RHD patients to prevent complications, and
therefore many patients reach hospitals with established heart
failure, atrial fibrillation and pulmonary hypertension.8 When
managing women of childbearing age, key issues related to
medical and surgical management must be taken into account,
including the desire for a future pregnancy, the need for
intervention prior to pregnancy, and the type of valve surgery,
if this procedure is needed. Discussion on contraceptive options,
risks of pregnancy, as well as maternal and foetal risks related to
pregnancy and delivery, are also mandatory.

Medical therapy
Due to limited access to interventional cardiology and
cardiothoracic surgery in Africa,8 the majority of RHD patients
are managed medically. Medical therapy is indicated for all
symptomatic patients and is used as a bridge to surgery or
interventional catheterisation, as well as for those with contraindications to surgery.
Diuretics are used in most symptomatic patients to treat
congestive heart failure. Diuretics are usually combined with
ACE inhibitors where there is valve regurgitation and with betablockers in patients with mitral stenosis. Despite the indication
for using corticosteroids for the treatment of episodes of active
carditis, in some instances, aspirin at high doses is preferred
due to fear of reactivation of tuberculosis during pregnancy.29
Patients may need anticoagulants for the prevention of valve
thrombosis and/or thrombo-embolism in severe mitral stenosis
or atrial fibrillation. Finally, medicines may also be needed for
the prevention or treatment of infective endocarditis.
Drugs are an important component of a patient’s management
after surgery or balloon valvotomy. An important aspect of medical
management of RHD is secondary prophylaxis for the prevention
of new attacks of acute rheumatic fever and progression of valve
lesions. Benzathine penicillin G has been the gold standard for
secondary prophylaxis, including for pregnant women.29,30

Percutaneous mitral dilatation (PMD)
Since its introduction in the early 1980s, PMD has had a
significant impact on the treatment of mitral stenosis.31
Randomised trials have demonstrated successful results obtained
with this technique, and explain why it has largely replaced
surgical commissurotomy.32-34 PMD is particularly important
in the management of women with RHD in Africa, where
haemodynamically severe mitral stenosis presents earlier in life,
and young patients have thickened valve leaflets presenting with
or without concurrent regurgitation.35,36
When planning for PMD measurement for valve area,
this should be done using planimetry with two-dimensional
echocardiography. Only if planimetry is not feasible should the
Doppler pressure half-time method be used. Continuous-wave
Doppler must be used to assess the mean mitral gradient, and the
structural abnormalities should be described using the Wilkins
score.37 Presence (and quantification) of mitral and/or aortic
regurgitation should be assessed, and pulmonary artery pressure
measured in all cases.
Only experienced operators should perform PMD, using the
Inoue or a double-balloon technique. The procedure is stopped
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when there is complete opening of at least one commissure, with
a valve area ≥ 1.5 cm2 (≥ 1.0 cm2/m2 of BSA). The appearance
of regurgitation or its increase by more than one-quarter also
determines the end of the procedure.34
Marijon and colleagues have shown that despite candidates
for PMD from non-Western countries being younger, with
more severe valve stenosis and pulmonary hypertension, this
procedure was an effective treatment for mitral stenosis in
these populations.36 In this study of 350 patients (mean age: 41
years, 81% women) with mitral valve area of less than 1.5 cm2,
the results of PMD were similar in patients from non-Western
and Western countries; 6% of women submitted to PMD in
non-Western countries were pregnant, compared to only 2% in
developed countries.

Surgery
There is a growing array of repair procedures aimed at preserving
the patient’s own heart valves.25,38,39 They can be used during
pregnancy and as an emergency intervention.25,40-44 The different
risk and benefit profiles of bioprostheses and mechanical valves
with regard to valve haemodynamics, durability, incidence of
thrombotic events, need for anticoagulation, and impact on
foetal outcome must be considered in women of childbearing
age.45-47
The type of operation for the treatment of mitral valve
disease and the decision to preserve the native valve have been
determined mainly by the surgeon’s skill to perform mitral repair
or commissurotomy, which are the interventions of choice in
young women. PMD and repair need pliable valves that are
not heavily calcified. Limited data are available on pregnancy
outcomes in women with aortic homographs and aortic valve
repair (David’s operation), as well on those who have had the
Ross procedure.
The Ross procedure is a complex operation that involves
removal of the patient’s own pulmonary valve and pulmonary
artery, which is then used to replace the diseased aortic valve, with
re-implantation of the coronary arteries into the graft, as well as
the insertion of a human homograft into the pulmonary artery.
This procedure can provide an excellent haemodynamic result,
with the added benefit that the valves are not thrombogenic.
However, the procedure is difficult and seldom performed. The
reported pregnancies had an overall good maternal and foetal
outcome.48,49
In general, there is very limited access for young females in
LMICs to procedures such as mitral and aortic valve repair,
aortic homograft insertion and the Ross procedure. This is due to
the complexity of the surgery, limited resources and considerably
fewer surgeons available in most endemic areas.

Contraception
Health professionals in Africa should adopt a pro-active attitude
to holistically address the reproductive and cardiovascular
health needs of women with RHD. Owing to the high risk
associated with pregnancy, these women should be prioritised
for appropriate contraceptive advice.39,50 Patients with moderate
mitral stenosis and a dilated left atrium have an increased risk
of stroke during pregnancy, and this should be openly discussed
with them prior to conception.50 Women of childbearing age with
severe mitral stenosis should be prioritised for family planning
advice, since they have an extremely high risk of morbidity and
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Contraception (Female)
Oral contraceptive (combined or progestin only pills)
DMPA injections
Tubal ligation
Diaphragm
Contraceptive implants*
Contraceptive patch
Hysteroscopic tubal occlusion (HTO)
Intrauterine contraceptive device
(e.g. Mirena or copper IUCDs)*
• Vaginal ring
• Safe period
•
•
•
•
•
•
•
•

Contraception (Male)
• Condom
• Vasectomy
DMPA: Depomedroxyprogesterone acetate.

Fig. 2. Type of contraceptives that can be used by females
and males, indicating the most recommended.

mortality. When pregnancy is strongly desired, PMD and/or
surgery should be considered.51
Contraceptive counselling should consider factors such as
the known risk of pregnancy for the women, the risks of a
given contraceptive method (failure rates and availability),
the individual’s preferences, protection against infections, and
costs. Since there are no studies performed in women with
RHD to investigate the relative risks and benefits of different
contraceptive methods,25,52 and no studies on contraceptive
devices have been performed in these women, the relative risks
and benefits of different contraceptive methods are based on
consensus only. Input may be necessary from all specialists
involved in care to select the best method.
Fig. 2 summarises the most commonly recommended
contraceptives. As women with mitral stenosis, mechanical valve
prostheses and/or left ventricular dysfunction are at a substantial
risk of thrombo-embolic events, hormonal contraceptives with
a pro-thrombotic effect should be avoided. The risk of venous
thrombosis is significantly increased (up to seven-fold) by
the oestrogen component in oral contraceptives, irrespective
of the type of progestin used.53 Oestrogen-containing oral
contraceptives also increase the risk of arterial thrombosis
and hypertension.54 The most effective types of contraceptives
are the long-acting reversible forms, including intra-uterine
contraceptive devices or progesterone cutaneous implants. The
progestogen (etonogestrel) implant has no cardiac effects, is
effective and has fewer side effects compared to other implants.25
The new progesterone-releasing intra-uterine systems for longacting contraception are now preferred to the older copper
intra-uterine device.55

Pre-conception evaluation
Ideally, pre-conception evaluation and advice on risk prediction
should be given to all women with RHD when pregnancy is
planned.52 Pre-conception evaluation usually includes a careful
history, detailed physical examination, electrocardiogram and
cardiac ultrasound,50 but an exercise test may be considered for
objective assessment of functional classification (Table 1). The
type of lesion, presence of impaired left ventricular function,

6

AFRICA

CARDIOVASCULAR JOURNAL OF AFRICA • Advance Online Publication, August 2018

Table 1. Pre-conception evaluation in women with rheumatic heart
valve disease planning a pregnancy or assessment in early pregnancy
• Careful history, family history, and physical examination (if feasible, include
screening for connective tissue disorders)
• 12-lead electrocardiogram

risk assessment, from those in heart failure needing immediate
ambulance transfer to a tertiary centre.25 More importantly,
the algorithms must identify women at high risk who may need
careful monitoring beyond the usual peripartum period.

• Echocardiogram including assessment of left- and right-ventricular and valve
function

Labour and postpartum care

• Laboratory assessment for risk factors: antistreptolysin O, erythosedimentation rate, haemoglobin, human immunodeficinecy virus test

Induction, management of labour, delivery and postpartum
care require specific expertise and joint management by the
obstetrician, cardiologist and anesthaesiologist, preferably in
an experienced tertiary care centre. This is true for women with

• Exercise test to be considered for objective assessment of functional classification
• Careful counselling: maternal risks for complications and mortality, risk
of miscarriage, early delivery and small-for-gestational-age information on
choices of therapy (heparin vs vitamin K), when applicable, risk of foetal
congenital defect – inheritance risk

and need for anticoagulation are among the issues that need to
be addressed when anticipating pregnancy.56
Particular attention must be given to a woman with
prosthetic heart valves wanting to fall pregnant. The choices of
anticoagulation therapy (e.g. heparin, warfarin or enoxaparin)
during pregnancy must be discussed, with a clear plan to prevent
complications and mortality. Severe symptomatic valve disease
should be corrected prior to pregnancy, because cardiac surgery
during pregnancy carries high risks for the foetus.52

Primary and secondary care maternal facility

•

•

Pre-natal care
For optimal cardiac and obstetric care, high-risk pregnant
patients with RHD should preferably be cared for in centres
with expertise and availability of diagnostic and therapeutic
options.25 Pregnant women with known or suspected RHD often
require laboratory evaluation and use of cardiovascular imaging
modalities that involve ionising radiation, which has been related
to teratogenesis, mutagenesis and childhood malignancy.57 As
stated before, concerns related to safety of imaging tests must
always be balanced against the importance of accurate diagnosis
and thorough assessment of the pathological condition.27
The indications for and limitations of the different diagnostic
procedures must be discussed, as well as their potentially harmful
effects during pregnancy, but if needed, chest radiography,
fluoroscopy, echocardiography and invasive angiography may
all be used. Echocardiography appears to be completely safe for
both the mother and foetus.58
Counselling for pregnant women should be given according
to the CARPREG (CARdiac disease in PREGnancy) risk
score47 or the modified World Health Organisation (WHO)
classification.59 The fact that most women present to antenatal
clinics after 20 weeks of gestation has implications for their
functional assessment, and limits the option for termination
of pregnancy. In any case, care should be given to discussing
maternal and offspring risks, namely choices of anticoagulant
therapy, as well as risks of miscarriage, early delivery and smallfor-gestational-age babies. Complications such as heart failure
and valve thrombosis must also be discussed as they may occur
beyond the immediate delivery period. Finally, side effects of
common drugs need to be openly discussed.
Algorithms for the identification and management of
pregnant patients with cardiovascular disease can help by
improving care, guiding screening of heart disease in all pregnant
women, and detecting those with RHD (Fig. 3). They should
distinguish between women with known or recently detected
cardiovascular disease who are controlled and should undergo

•

•

Modified WHO
classification I
Previously diagnosed hypertension, diabetes,
morbid obesity
(BMI > 35 kg/m2)
Successfully
repaired simple
lesions
Uncomplicated,
small or mild mitral
valve prolapse,
pulmonary stenosis
Palpitations – no
dizziness

Tertiary care
maternal facility
Tests: BP, ECG,
echocardiogram and
assess for murmurs
Normal
Follow up with
maternity service

•
•
•
•

•

Modified WHO
classification II
Unoperated ASD
and VSD
Repaired tetralogy
of Fallot and coarctation
Arrythmias and
dizziness
Mild left ventricular
impairment (EF >
45%, NYHA FC II)
due to newly diagnosed PPCM or HT
heart failure
Previously diagnosed RHD with
murmurs and/or
recently assessed
asymptomatic
mechanical valve

Abnormal

Non-urgent
referral

•
•
•
•
•
•
•

Modified WHO
classification
III–IV
Mechanical valve
and symptoms
Complex congenital
or cyanotic heart
disease
Pulmonary hypertension any cause
Previously diagnosed peripartum
cardiomyopathy
Severe ventricular
impairment (EF <
45%, NYHA FC > II)
Severe mitral
stenosis and aortic
stenosis
Aortic dilataion
> 45 mm (bicuspid
AV, Marfan)

Urgent
referral

Joint cardiac–obstetric–
anaesthetic CDM team
Consulting with paediatric cardiologist,
endocrinologist, radiologist, HIV
specialist and others

Postpartum referral to main cardiac
clinic, if indicated, for management
and possible cardiothoracic surgery
BMI: body mass index; ECG: electrocardiogram; ASD: atrial septal defect;
VSD: ventricular septal defect; EF: ejection fraction; NYHA FC: New York
Heart Association functional class; PPCM: peripartum cardiomyopathy;
HT: hypertension; AV: aortic valve

Fig. 3. Referral algorithm recommended for screening and
management of women with suspected or known
cardiovascular disease at primary and secondary
level of care.
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native valve pathology but is more important in those with
prosthetic valves.
The treating specialist should prepare a detailed management
plan, considering access to care outside of normal working
hours. Management needs to be individualised due to the
complexity of cases but also due to lack of prospective data.25
Based on consensus, the preferred mode of delivery is vaginal.
A delivery plan should be prepared until week 34, including
information on the timing of delivery (spontaneous/induced),
method of induction, use of general or regional anaesthesia, level
of monitoring, needs and details for post-partum monitoring,
and sub-acute bacterial endocarditis prophylaxis. In addition,
specific instructions for anticoagulation should be documented.
As recently summarised by Sliwa et al.,25 delivery in
anticoagulated women with prosthetic valves needs to follow
a certain algorithm of care. At 36 weeks, most patients are
converted to either low-molecular-weight heparin (LMWH) or
unfractionated heparin (UFH). Delivery is usually planned to
allow a UFH infusion to be started 36 hours prior to induction/
Caesarean section, and to be discontinued six hours before
planned delivery. If there are no bleeding complications during
the delivery, then, according to common practice, the UFH
infusion is usually restarted four to six hours after delivery.
However, this is not evidence-based practice and needs more
research. In the case of significant vaginal tears, haematoma or
postpartum haemorrhage (PPH), a later start of heparin could
be considered, depending on the clinical situation and the risk of
valve thrombosis (higher risk for mitral position).
Caesarean delivery could be considered in a number of
case scenarios, for example for patients with valvular lesions
presenting in pre-term labour on oral anticoagulants, in patients
with symptomatic severe stenotic lesions (aortic or mitral
stenosis), or in the presence of an ascending aorta > 45 mm,
severe pulmonary hypertension or acute heart failure.25 If an
emergency delivery must be carried out while the patient is
taking warfarin, then a Caesarean section should be performed
under general anaesthetic, with fresh frozen plasma cover and
prothrombin complex concentrate added if necessary, to reverse
anticoagulation.
Peripartum and postpartum obstetric complications are
more common in patients with valvular heart disease and can
include PPH, defined as blood loss > 500 ml (vaginal delivery) or
> 1 000 ml (Caesarian section), which require transfusion or are
accompanied by a drop in haemoglobin > 2.0 g/l. Ergometrine
is relatively contra-indicated due to its effects on blood pressure
and the potential to cause coronary artery spasm. Oxytocin
can also have adverse effects, inducing vasodilatation in the
subcutaneous vessels, and vasoconstriction in the splanchnic
bed and coronary arteries. The direct effect on cardiac receptors
increases heart rate, with the overall effect of hypotension,
tachycardia and myocardial ischaemia.60,61 If a PPH does occur,
oxytocin should be given and prostaglandins are generally well
tolerated, but early intervention is key to keeping control of the
situation. One should use mechanical approaches, including an
intra-uterine balloon and uterine compression sutures.
Infective endocarditis is rare in pregnancy in patients with
valvular lesions, and has been reported with an incidence of
0.5%.47 Endocarditis prophylaxis is recommended for highrisk patients (prosthetic valve) with high-risk procedures,
such as dental procedures. During delivery, the indication
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is controversial and at present antibiotic prophylaxis is not
routinely recommended for vaginal or Caesarian delivery.62
However, in our practice, we use prophylaxis with any mode of
delivery other than an uncomplicated vaginal delivery, especially
in patients with a mechanical valve.

The need for integrated and responsive health
systems
Understanding the clinical interventions and requirements is
crucial, but due consideration must be given as to how these
interventions can and should be supported in health system
contexts of resource-poor settings, as is the case in many of the
LMICs. A very important consideration is how cardiovascular
requirements for women with RHD are integrated with sexual
and reproductive health (SRH) and general cardiovascular and
other relevant services.
In general, the current high adolescent fertility rates mean
that almost one-fifth of women in Africa have an unmet need
for family planning.63 This points to a general challenge with
access to SRH services, including young women at risk of or with
established RHD. In a recent study in school-going children in
South Africa and Ethiopia, the odds of having asymptomatic
RHD increased with worsening socio-economic circumstances
and the condition affected predominantly girls. Therefore
young women, particularly those living in poverty, may present
with undetected disease to reproductive health services for
contraception and obstetric care.64 This confirms the need for
an integrated and responsive health system, so as to enable the
identification, treatment and follow-up support of women with
RHD, in particular young women of reproductive age.
Global efforts to develop health systems that are resilient,
responsive and able to meet the multiple needs of health
service users include the development of sound maternal
and reproductive health services, particularly considering the
unfinished millennium development goals agenda, which strongly
emphasised maternal health and the reduction of maternal
mortality rates. This unfinished agenda is now incorporated into
the sustainable development goals, in particular goals 3, 4 and 5,
which speak to equitable development to promote healthy lives
for women and girls.28
Women with RHD require a continuum of care, from
prevention of the disease, which involves addressing the social
determinants of health; to interventions at primary care level
following a Streptococcus group A sore throat, including the
necessary long-term follow up; through to first diagnosis of
rheumatic fever in childhood and subsequent follow up and
support in their schooling, adolescence and young adulthood;
through their reproductive years and into later adulthood.
In their reproductive years, the school setting and primary
level health facilities (with reproductive and obstetric health
services) become crucial sites for care and support. Therefore
SRH services must be equipped to diagnose women who have
undetected RHD, provide secondary prophylaxis after rheumatic
fever, treat symptomatic RHD, and provide sexual healthcare,
contraceptive care, and antenatal, obstetric and postnatal care.
Since health systems across Africa are subject to significant
stressors, the development of a pro-active service response to this
demand poses an ongoing challenge. However, with appropriate
protocols and interventions to enable good antenatal, obstetric
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and postnatal care, some settings have reduced bad outcomes
to a minimum.65 The major gaps in access to SRH described for
women in SSA apply to those with RHD and call for innovative
approaches to improve the current situation in this high-risk
group of people.

School-based reproductive health services
The school setting is the place where children and adolescents
can be: alerted to the importance of seeking care for a strep
sore throat; sensitised to the symptoms and signs of rheumatic
heart disease; exposed to counselling and support if they are
on penicillin prophylaxis; and targeted for appropriate sexual
health education and contraceptive provisioning. School health
services must be linked to the appropriate primary level services,
including SRH services, to provide a comprehensive continuum
of care.
However, in the majority of African countries, school health
services either do not exist or function sub-optimally. Where they
do function, the main focus is on screening and prevention in
younger children.22,66 This represents a huge missed opportunity
to support and educate young women as they enter their sexually
active and reproductive health period. Where school health
services exist, these should extend their activities to include
health promotion and SRH to support young women in general,
incorporating modules for endemic cardiovascular diseases,
such as RHD, peripartum cardiomyopathy and hypertension
in pregnancy. Where these do not exit, other mechanisms via
existing primary healthcare services should be initiated to
accommodate the SRH support to young women with RHD.

Maternal health services
A recent systematic review, conducted on the state of maternal
health services for women with disabilities in SSA,67 found that
current maternal health services for women who live and are
dependent on public sector service provision in SSA are wholly
inadequate. This state of affairs extends to all women and not
just those with disabilities, and would include women with RHD.
A key factor is the significant lack of human resources, both
in numbers and technical skills, across all countries, including
obstetricians and gynecologists, midwives, and support staff
such as laboratory technicians. This needs to be considered when
planning for screening, diagnosis, management and follow up of
women with RHD in these services.
Linked to the availability of human resources are issues
such as financial resources to support diagnostics, drug supply
chain, and support schemes for women who fall pregnant and
face the possibility of cardiac complications. Finally, we must
take into consideration that the selective development of any
service response, as demonstrated by several vertical diseaselinked programmes, poses many drawbacks to the current global
efforts to support strengthening of the overall health system, and
therefore the recommendation of this review for an integrated
service response to RHD.
The service response to address the needs of women with
RHD will therefore have to be considered in the context of
strengthening reproductive and maternal health services in
general. Within such a system, we must ensure that health
workers are sufficiently aware of the importance of RHD and
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that the system requirements are in place to identify, diagnose
and treat women with this condition.
The Lancet series on sexual and reproductive health
services68 emphasises the importance of matching sexual and
reproductive health rights with accessible and good-quality
services. Recognising the rights of more vulnerable groups,
such as women with RHD who generally live in conditions of
poverty, challenges the current status quo where SRH services
are generally designed to address the needs of women without
additional medical complications.
Fathalla et al.68,69 call for action to prioritise SRH services for
all, and they strongly question the decision of leaving out SRH
as an explicit and stand-alone sustainable development goal
as they posit that this has the potential to influence progress
in access to SRH services in SSA. For instance, a significant
number of countries in Africa have no or restricted termination
of pregnancy services, and in at least nine countries, the unmet
needs for family planning services are more than 30% for
married women. The extent of the unmet needs is unknown for
unmarried women, many of whom would be in their adolescence
and most likely to present with RHD in pregnancy.

Research needs and the way forward
Based on this review, the PASCAR taskforce identified several
areas that need research. These include increase in awareness
about RHD and its complications, improvement in management,
and adequate counselling for women of reproductive age. The
use of protocols that incorporate equipment such as hand-held
echocardiography and point-of-care laboratory testing (for early
detection of rheumatic fever and follow up of anticoagulation)
should be explored. Access to reproductive health services,
availability and affordability of efficient contraceptive methods,
and acceptability of pregnancy termination options are among
the issues that need to be understood in the different African
contexts.
Shortage of human resources with adequate technical abilities
and supplies to appropriately diagnose, treat and follow up
women with RHD requires careful consideration. Education
of health professionals and testing of models for integration
of services may avoid loss of opportunities for the diagnosis
of RHD and promote adequate management when patients
make contact with the health system. Innovative financing
and logistical mechanisms are required to support diagnosis,
ensure consistent drug supply, and increase availability of
interventions, allowing a continuum of care. Community-based
financing mechanisms that ensure community engagement and
sustainability must also be explored.
Health promotion and educational campaigns directed at
young people, in particular girls, should be prioritised. The
vehicles to deliver information need to be adapted to the
young population in both rural and urban communities. The
education and research areas identified stress and the need for
a comprehensive approach to prevention and control of this
condition of poverty, involving sectors such as health, education,
social services, communications and finance.
We acknowledge the work of Janette Lombard in scheduling and organising
the working meetings. We also express our appreciation to Sylvia Dennis for
her help in editing and formatting the manuscript for submission.
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