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Abstract

Rheumatic heart disease (RHD) is associated with an increased risk of adverse maternal, fetal, and neonatal
outcomes, particularly in developing countries. The current COVID-19 pandemic has also affected pregnant
women, probably increasing the adverse effects. It is speculated that COVID-19 infection in pregnant women
would further increase the risk of complications. However, factual data is still lacking, especially from
resource-constrained countries. We conducted a case series of 20 pregnant women with RHD and COVID-19
infection and compared their outcomes with 40 with RHD but without COVDI-19. We observed a high risk of
adverse cardiac and pregnancy effects across the whole cohort of 60 patients. However, the comparative study
between the two groups failed to show any incremental risk of complications due to COVID-19 infection.
Although the sample size was limited; the results are encouraging, particularly for developing countries.
Key words: cardiovascular disease, developing country, pregnancy outcomes, SARS-CoV-2 infection, valvu-
lar heart disease.

Introduction

Rheumatic heart disease (RHD) continues to be a signifi-
cant cause of maternal morbidity and mortality, especially
in the low- andmiddle-income countries (LMICs).1,2 Preg-
nant women with RHD have adverse fetal outcomes,
includingpretermbirth, lowbirthweight (LBW), intrauter-
ine growth retardation (IUGR), and perinatal death.3 The
poor outcomes may be particularly pronounced in the
LMICs due to inadequate healthcare facilities, delayed
access, poor education level, and suboptimal antenatal
visits, among other factors. However, large prospective
data on pregnancy outcomes in LMICs, including India,
are lacking.

The coronavirus disease 2019 (COVID-19) pandemic
presents a significant challenge for these patients, who
are likely to encounter interruptions in secondary

prophylaxis, access to care, and adequate antenatal
visits. Moreover, the ongoing COVID-19 pandemic itself
is believed to cause a higher risk of adverse pregnancy
outcomes.4,5 Unfortunately, most data on the impact of
COVID-19 infection on pregnancy is restricted to high-
income countries (HICs). This is concerning because
pregnant women from LMICs are supposed to be at
higher risk of maternal and neonatal complications from
COVID-19 infection.5–7

Consequently, pregnant women with RHD and
COVID-19 infection in LMICs may pose an aug-
mented risk of maternal and fetal adverse events. At
the onset of the pandemic, World Heart Federation
(WHF) recognized RHD as a risk factor for severe
COVID-19 disease in low-income countries.8 How-
ever, data to support this speculation is still entirely
lacking. Thus, the objective of this study was to
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delineate the impact of COVID-19 infection in preg-
nant women with RHD in a resource-poor setting.

Case Report

This case series was conducted at a COVID-19 referral
center in Northern India between May 2020 and July
2021. Twenty pregnant women admitted for delivery
with RHD and COVID-19 infection were included in
the study. Their pregnancy outcomes were compared
with 40 age-matched pregnant women with RHD and
without COVID-19 infection during the same period.
The study was approved by the Institutional Ethics
Committee (ECR/526/Inst/UP/2014/RR-20). Written
informed consent was obtained from all the partici-
pants. The diagnosis of RHD was confirmed in all
cases by 2D echocardiography and the COVID-19
infection by RT-PCR (reverse transcriptase-polymerase
chain reaction). Adverse cardiac events were defined
as cardiac complications, including cardiac death, heart
failure, cerebrovascular accident, infective endocarditis,
or new-onset atrial fibrillation. Fetal and neonatal
adverse events were defined as preterm delivery,

premature rupture of membranes, small for gestational
age, respiratory distress syndrome, stillbirth, or neona-
tal death. The independent means were compared by
unpaired Student t-test and proportions by the chi-
square test. All tests were two-sided, and a statistically
significant difference was considered at p-value <0.05.

The clinical characteristics of the participants are shown
in Table 1, and the outcomes of pregnancy are described in
Table 2. The mean gestational age of pregnant women
with RHD in the COVID-19 positive groupwas 36.3 � 2.1
and 34.8 � 3.7 weeks in the COVID-19 negative group
(p = 0.09). Both the groups were comparable in terms of
comorbidities, including hypertension, diabetes mellitus,
and hypothyroidism, except lower hemoglobin in the
COVID-19 negative group (9.4 � 2.7 vs. 10.9 � 1.3 g/dL,
p = 0.02). Mitral valve was most commonly affected, and
therewas no significant difference between the twogroups
in the pattern and severity of valvular involvement. The
obstetric outcomes were similar in the COVID-19 positive
andnegative groups includingpremature rupture ofmem-
brane (5% vs. 10%, p = 0.51), preterm birth (50% versus
67.5, p = 0.19), and stillbirth (10% vs. 15%, p = 0.59). The
mean birth weight in the COVID-19 positive group was
2357.8 � 449.9 g versus 2377.9 � 687.8 in the COVID-19

TABLE 1 Clinical characteristics of women with rheumatic heart disease at delivery admission

Demographic COVID positive (n = 20) COVID negative (n = 40) p-value

Age (years) 25.5 � 3.2 26.5 � 4.6 0.36
Parity 2.1 � 0.9 1.9 � 0.8 0.43
Primigravida 6 (30) 13 (32.5) 0.84
Gestational age (weeks) 36.3 � 2.1 34.8 � 3.7 0.09
Hemoglobin (gm/dL) 10.9 � 1.3 9.4 � 2.7 0.02
Hypertension 2 (10) 5 (12.5) 0.78
Diabetes mellitus 1 (5) 3 (7.5) 0.71
Hypothyroidism 3 (15) 4 (10) 0.57
NYHA functional class III/IV 4 (20) 11 (27.5) 0.53
Prosthetic heart valve 2 (10) 3 (7.5) 0.74
Mitral stenosis 16 (80) 27 (67.5) 0.31
Severea 10 (50) 19 (47.5) 0.86
Mitral regurgitation 17 (85) 31 (77.5) 0.49
Severea 9 (45) 12 (30) 0.25
Aortic stenosis 1 (5) 4 (10) 0.51
Severea 0 1 (2.5) 0.48
Aortic regurgitation 7 (35) 18 (45) 0.46
Severea 3 (15) 7 (17.5) 0.81
Tricuspid regurgitation 10 (50) 22 (55) 0.71
Severea 3 (15) 9 (22.5) 0.49
Pulmonary hypertension 5 (25) 9 (22.5) 0.83
Severea 1 (5) 6 (15) 0.26
Modified WHO risk score III/IV 10 (50) 23 (57.5) 0.58

Note: Data presented as numbers (percentages) or mean � SD unless otherwise specified.; Abbreviations: NYHA, New York Heart Associ-
ation; WHO, World Health Organization. and aThe severity of valvular lesions were defined according to the 2020 ACC/AHA Guideline
for the Management of Patients With Valvular Heart Disease: A Report of the American College of Cardiology/American Heart Associa-
tion Joint Committee on Clinical Practice Guidelines.
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negative group (p = 0.9). Moreover, both the groups had
statistically similar fetal and neonatal outcomes. The
adverse cardiac events were seen in 15% of the COVID-19
and 27% in the COVID-19 negative group (p = 0.28). The
adverse fetal and neonatal events occurred in 65% of the
COVID-19 positive and 82.5% of the COVID-19 negative
group (p= 0.13).

Discussion

To our knowledge, this is the largest case series on the
effect of COVID-19 infection in pregnant women with
RHD. Our study showed a high incidence of adverse
maternal and fetal outcomes in pregnant women with
RHD. The overall incidence of adverse cardiac events
among 60 patients in this study was 23.3%. This is com-
parable to an incidence of 15%–40% reported in earlier
studies from India.9,10 This is concerning because India
is among themost developing countrieswith RHDprev-
alence inwomen of childbearing age.1

The ongoing COVID-19 pandemic has hit maternal
and fetal health, particularly in resource-constrained
countries. Pregnant women are considered at risk
for COVID-19-related complications due to alterations
in cell-mediated immunity and cardiopulmonary

function.10 Accruing evidence also suggests an
increased risk of adverse maternal and fetal outcomes
due to SARS-CoV-2 infection.4,11 We thus hypothe-
sized that COVID-19 infection in pregnant women
with RHD would further increase the negative conse-
quences. However, our study did not find an incre-
mental risk of adverse pregnancy outcomes in women
with RHD. The maternal obstetric, fetal, and neonatal
outcomes and the adverse cardiac events were statisti-
cally similar between the groups with or without
COVID-19 infection. Unfortunately, clinical data
related to this issue is very limited/lacking. However,
in a small case series of three patients of RHD and
COVID-19, only one woman had preterm birth but
with a good neonatal outcome.12

Despite being limited by a small sample size, the
results of our study seem to be quite encouraging. How-
ever, following a COVID appropriate behavior is still
advisable. Furthermore, early detection, close antenatal
follow-up, and secondary prevention of RHD are highly
recommended in developing countries.

Disclosure

None declared.

TABLE 2 Outcomes of pregnant women with rheumatic heart disease

Outcomes COVID positive (n = 20) COVID negative (n = 40) p-value

Obstetric outcomes
Gestational diabetes mellitus 0 2 (5) 0.31
Preeclampsia/eclampsia 2 (10) 5 (12.5) 0.78
APH (antepartum hemorrhage) 1 (5) 0 0.15
PPH (postpartum hemorrhage) 2 (10) 3 (7.5) 0.74
HELLP 0 1 (2.5) 0.48
Oligohydramnios 2 (10) 3 (7.5) 0.74
Premature rupture of membrane 1 (5) 4 (10) 0.51
Caesarean delivery 13 (65) 19 (47.5) 0.20
Preterm birth 10 (50) 27 (67.5) 0.19
Stillbirth 2 (10) 6 (15) 0.59

Fetal and neonatal outcomes n = 18 n = 34
Birthweight (gm) 2357.8 � 449.9 2377.9 � 687.8 0.90
Low birth weight (<2.5 kg) 8 (44.4) 18 (52.9) 0.56
Very low birth weight (<1.5 kg) 2 (11.2) 5 (14.7) 0.72
Small for gestational age 6 (33.3) 10 (29.4) 0.77
Apgar score <7 at 5-min 2 (11.1) 4 (11.8) 0.94
Respiratory distress syndrome 2 (11.1) 3 (8.8) 0.79
ICU admission 4 (22.2) 7 (20.6) 0.89
Neonatal death 0 1 (2.9) 0.47
Adverse cardiac events 3 (15) 11 (27.5) 0.28
Fetal and neonatal adverse events 13 (65) 33 (82.5) 0.13

Note: Data presented as numbers (percentages) or mean � SD unless otherwise specified. and Abbreviations: HELLP, hemolysis, elevated
liver enzymes, low platelet count; ICU, intensive care unit.
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Data Availability Statement

The data that support the findings of this study are
available on request from the corresponding author.
The data are not publicly available due to privacy or
ethical restrictions.
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