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ABSTRACT
Background: Literature on the antenatal and perinatal management and outcomes of COVID-19 infection in
pregnancy in Nigeria and sub-Saharan Africa is gradually emerging but sparse. There is an urgent need to build up the
knowledge base of COVID-19 infection in Nigerian pregnant women. The objective of the current study was to
determine the clinical characteristics and management outcomes of COVID-19 infection in pregnancy at the Obafemi
Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Nigeria.
Methods: A one-year retrospective review of all cases of COVID-19 infection in pregnancy managed at the
OAUTHC. Relevant data were extracted from the case records of all cases managed using a purpose-designed
proforma. Data collected was analysed using IBM-SPSS, version 24. Associations between categorical variables were
assessed using chi square, with level of significance set at <0.05.
Results: A total of 22 cases were managed. Majority (15, 68.2%) of the women were either asymptomatic or had mild
symptoms. The commonest symptom was cough (8, 36.4%). The mean duration of admission was 6.6±4.2 days. The
most common maternal and perinatal complication was preterm delivery/birth (3, 13.6%). There was no maternal
mortality. The mean birth weight of the babies was 3226g±597g, with mean 1- and 5- minutes Apgar scores of
8.0±1.3 and 9.5±0.6 respectively.
Conclusions: Although COVID-19 infection in pregnancy is an asymptomatic or mild infection in the majority of
cases in Ile-Ife, Nigeria, it is associated with adverse maternal and perinatal outcomes. Further studies are
recommended to determine transplacental transmission of COVID-19 infection and antibodies.
Keywords: COVID-19, SARS-CoV-2, Pregnancy, Maternal and perinatal outcomes, Nigeria

INTRODUCTION
In late December 2019, the novel Coronavirus Disease
2019 (COVID-19), caused by SARS-CoV-2, emerged in
Wuhan, Hubei province, China.1 By 30 January 2020,
when the World Health Organisation (WHO) declared
COVID-19 as the Sixth Public Health Emergency of
International Concern, the disease had spread beyond
China, to over 20 countries of the world.1 It was

subsequently declared a pandemic by the WHO on 11
March 2020, having fulfilled the epidemiological criteria
of more than 100,000 infections in at least 100 countries.2
To date, a total of over 178 million COVID-19 cases and
more than 3.8 million related deaths (case fatality rate
(CFR): 2.2%) have been recorded globally.3 In Nigeria,
over 167,000 cases and more than 2,000 related deaths
have been recorded since the first case was reported in
the country on 27 February 2020.4
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Available data on COVID-19 infection in pregnancy do
not show an increased risk of infection in pregnancy, or
substantial risk to newborns.5-7 However, although
pregnant women are not necessarily more susceptible to
infection by the virus, changes to their immune system in
pregnancy may be associated with more severe
symptoms.8 Adverse maternal and perinatal outcomes
have been reported among pregnant women with
COVID-19infection, including maternal pneumonia and
maternal death, intrauterine fetal death/stillbirth, preterm
birth,
neonatal
pneumonia/sepsis,
disseminated
intravascular coagulopathy and neonatal death.9-11
Though congenital infection with COVID-19 infection
has not been documented, and the virus has not been
detected in expelled products of conception, the
possibility of vertical transmission exists.6,9,10
Literature on the antenatal and perinatal management and
outcomes of COVID-19infection in pregnancy in Nigeria
and sub-Saharan Africa is gradually emerging, but
sparse.8 Clinical characterisation of COVID-19 infection
in pregnancy is important for prognostication, health care
guidelines and policy formulation. The few studies done
in Nigeria, though did not document significant
association between COVID-19 infection in pregnancy
and adverse maternal and perinatal outcomes, did not
compare these outcomes with that of the general pregnant
population.8,12 Treatment modalities were also not
elaborated in these studies. There is therefore an urgent
need to evaluate the clinical characteristics, and compare
maternal and perinatal outcomes of COVID-19 infection
in pregnancy with that of the general population of
pregnant women in Nigeria, with a view to contributing
to the available body of knowledge/evidence in this
subject area. This study therefore evaluated the clinical
characteristics and management of COVID-19 positive
pregnant women at the Obafemi Awolowo University
Teaching Hospitals Complex (OAUTHC), Ile-Ife,
Nigeria, and compared their perinatal and maternal
outcomes with that of COVID-19 negative women in the
institution. Recommendations that may improve the care
and outcomes of pregnant women with COVID-19
infection were also made. It is expected that findings
from this study could inform guidelines that would
improve the management and outcomes of pregnant
women with COVID-19 infection in the institution, and
by extension, Nigeria, and sub-Saharan Africa, thereby
reducing maternal and perinatal morbidity and mortality
associated with COVID-19 infection in pregnancy.
According to the WHO, “all pregnant women have the
right to a positive childbirth experience whether or not
they have a confirmed COVID-19 infection”.13

2021. All cases included in the study were confirmed
COVID-19 positive using COVID-19 antibody or/and
reverse transcriptase polymerase chain reaction (RTPCR) tests. These women were tested either routinely
prior to admission for other obstetric indications, based
on our hospital/departmental protocol, or/and on clinical
suspicion of COVID-19 infection, based on the presence
of one or more of the following: a history of self-reported
feverishness, cough, loss of sense of smell or/and taste,
measured temperature of ≥38°C, dyspnoea, or
tachypnoea. Patients were classified into five illness
categories based on severity of symptoms viz:
asymptomatic, mild, moderate, severe, and critical
illness. Patients were said to be asymptomatic if they
tested positive for COVID-19, but had no symptoms
consistent with COVID-19. Mild illness was
characterised by any of the various signs and symptoms
of COVID-19 (e.g., fever, cough, sore throat, malaise,
headache, muscle pain, nausea, vomiting, diarrhoea, loss
of taste and smell), without shortness of breath,
dyspnoea, or abnormal chest imaging. Moderate illness
was defined as evidence of lower respiratory disease on
clinical assessment or imaging, with SpO2 ≥94% on
room air. Features of severe disease included SpO2 <94%
on room air, tachypnoea with respiratory rate >30
breaths/min, or >50% lung involvement on imaging.
Critical symptoms included respiratory failure, septic
shock, or/and multiple organ dysfunction.14
Relevant data were extracted from the case records of all
the patients diagnosed with COVID-19 in pregnancy,
using a purpose-designed proforma. The proforma
recorded information on the socio-demographic
characteristics, clinical characteristics, management,
maternal and perinatal outcomes of the cases managed.
The extracted data was analysed using the Statistical
Package for Social Sciences (IBM-SPSS), version 24.
Independent variables included age, marital status, level
of education, socioeconomic status, and parity.
Dependent or outcome variables were clinical
presentation/symptomatology, treatment administered,
maternal and neonatal outcomes. The associations
between categorical independent and outcome variables
were assessed using chi-square, with level of significance
set at <0.05. The maternal and perinatal outcomes of the
COVID-19 positive women were compared with those of
COVID-19 negative women delivered in our hospital
within the study period.
RESULTS
Sociodemographic characteristics of pregnant women
with COVID-19 infection at the OAUTHC

METHODS
This was a one-year retrospective review of all cases of
laboratory-confirmed COVID-19 infection in pregnancy,
managed at the OAUTHC, Ile-Ife, Nigeria, between 29
June 2020, when the first case of COVID-19 in
pregnancy was confirmed in our hospital, and 29 June

Within the study period, a total of 1,074 women were
delivered in our facility, of which 22 were COVID-19
positive, giving a prevalence of 2.0% for COVID-19
infection in pregnancy. The mean age of the women was
30.2±5.4 years (range: 23-41 years). Most of the women
had at least secondary education (17, 77.3%), and
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belonged to the high/middle socioeconomic class (20,
90.9%). Their parity ranged between 0-4, with majority
of them being multiparous (10, 45.5%). These
sociodemographic characteristics are shown in (Table 1).
Table 1: Sociodemographic characteristics of
pregnant women with COVID-19 infection at the
OAUTHC, Ile-Ife, Nigeria.
Characteristics
Frequency, n=22
Age (years)
20-29
12
30-39
9
≥ 40
1
Marital status
Married
22
Level of education
Primary
0
Secondary
8
Tertiary
9
Unspecified
5
Socioeconomic status
High
10
Middle
10
Low
2
Parity
0
7
1
5
2
7
3
2
4
1
Total
22

%
54.5
40.9
4.5
100
0
36.4
40.9
22.7
45.5
45.5
9.1
31.8
22.7
31.8
9.1
4.5
100

Clinical characteristics of COVID-19 infection in
pregnancy at the OAUTHC
Table 2 shows that majority (15, 68.2%) of the women
were either asymptomatic or had only mild symptoms.
Though not statistically significant, women aged 30 years
and above were more likely than those less than 30 years
to have severe symptoms (40% vs. 25%; p=0.520).
Severe disease was also more prevalent amongst women
with comorbidities compared with those without
comorbidities (50% vs. 25%; p=0.272). The most
common comorbidity was hypertensive disorders of
pregnancy (4, 18.2%). All cases of severe disease
diagnosed in women with comorbidities were seen in
those with hypertensive disorders of pregnancy.
Cough (8, 36.4%) was the most common symptom,
followed by fever, headache, nausea/vomiting, and
fatigue (6, 27.3% each). The least common symptoms
were anosmia and sore throat (1, 4.5% each). Only one
patient had an oxygen saturation of <94% and required
supplemental oxygen. The most common treatment
included analgesics and antibiotics (20, 90.9% each).
Other treatment measures are shown in Table 2.

Table 2: Clinical characteristics of COVID-19
infection in pregnancy at the OAUTHC, Ile-Ife,
Nigeria.
Characteristics
Presenting symptoms
Asymptomatic
Cough
Fever
Headache
Nausea/vomiting
Fatigue
Shortness of breath
Joint/body pains
Urinary symptoms
Chest pain
Abdominal pain
Diarrhoea
Bleeding per vaginam
Rhinorrhoea
Anosmia
Sore throat
Class of symptoms
Asymptomatic
Mild
Severe
Sp02 at admission (%)
≥94
<94
Not done
Comorbidities
Nil
Hypertensive disorders
of pregnancy
Gestational diabetes
mellitus
Sickle cell anaemia
Treatment
Analgesics
Antibiotics
Cephalosporins
Metronidazole
Azithromycin
Ciprofloxacin
Augmentin
Intravenous fluids
Antimalarials
Chloroquine
Other antimalarials
Dexamethasone
Antiemetic
Anticoagulant
Supplemental oxygen
Others
Zinc
Ivermectin

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Frequency, n=22

%

10
8
6
6
6
6
5
4
3
3
3
2
2
2
1
1

45.5
36.4
27.3
27.3
27.3
27.3
22.7
18.2
13.6
13.6
13.6
9.1
9.1
9.1
4.5
4.5

10
5
7

45.5
22.7
31.8

8
1
13

36.4
4.5
59.1

16

72.7

4

18.2

1

4.5

1

4.5

20

90.9

15
12
3
2
2
19

68.2
54.5
13.6
9.1
9.1
86.4

2
9
5
2
1
1

9.1
40.9
22.7
9.1
4.5
4.5

3
1

13.6
4.5
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Maternal characteristics/outcomes of
infection in pregnancy at the OAUTHC

COVID-19

Most (63.6%) of the women were diagnosed in the third
trimester of pregnancy, with mean duration of admission
of 6.6±4.2 days as shown in Table 3. Though not
statistically significant, women who had severe disease
were more likely than those with asymptomatic/mild
disease to spend more days (>10 days) in the hospital
(14.3% vs. 6.7%; p=0.422). So also, women with
comorbidities compared with those without comorbidities
(16.7% vs. 6.3%; p=0.188). More than one-half (13,
59.1%) of the women had caesarean delivery. All the
caesareans were for obstetric indications. The majority of
the women (17, 77.3%) had no complication. There were
however three preterm deliveries, and two spontaneous
miscarriages. Women with comorbidities were
significantly more likely than those without comorbidities
to suffer maternal complications of COVID-19 infection
in pregnancy (50% vs. 12.5%; p=0.044). Though not
significantly, women with severe disease were also more
likely than those with asymptomatic/mild disease to
suffer complications (28.6% vs. 20%; p=0.057). There
was no maternal mortality, and none of the patients
required admission into the intensive care unit (ICU).
Table 3: Maternal characteristics and outcomes of
COVID-19 in pregnancy at the OAUTHC, Ile-Ife,
Nigeria.
Characteristics
Frequency, n=22
Trimester at diagnosis
First
4
Second
3
Third
14
Puerperium
1
Duration of admission (days)
<10
20
>10
2
Gestational age at delivery
Preterm
3
Term
17
Mode of delivery
Caesarean section
13
Spontaneous vaginal
7
delivery
Complications
Preterm delivery
3
Spontaneous miscarriage
2
Nil
17
Outcome
Alive
22
Total
22
Perinatal outcomes of COVID-19
pregnancy at the OAUTHC

%
18.2
13.6
63.6
4.5
90.9
9.1
13.6
77.3
59.1
31.8
13.6
9.1
77.3
100
100

infection

in

Out of the 20 delivered mothers, there were 18 singletons
and two twin deliveries, giving a total of 22 delivered
babies (Table 4). The mean birth weight of the babies
was 3226g±597g, with mean 1- and 5- minutes Apgar
scores of 8.0±1.3 and 9.5±0.6 respectively. Almost threefourth (16, 72.7%) of the delivered babies had no
complication. The most common perinatal complication
was preterm birth (3, 13.6%). Other perinatal
complications included birth asphyxia, low birth weight,
and stillbirths (2, 9.1% each). One stillbirth occurred in
an unbooked asymptomatic patient with gestational
hypertension, who had emergency caesarean delivery at
38 weeks’ gestational age, on account of obstructed
labour. The baby weighed 4200g at birth. The second still
birth was seen in a patient with severe COVID-19
symptoms and severe preeclampsia, who had preterm
spontaneous vaginal delivery of a macerated female
stillbirth, with a birth weight of 2700g, at 34 weeks’
gestation. Severe disease was significantly more
associated with adverse perinatal outcomes compared
with asymptomatic/mild disease (42.9% vs. 20%, p=
0.023).
Table 4: Perinatal outcomes of COVID-19 infection in
pregnancy at the OAUTHC, Ile-Ife, Nigeria.
Characteristics
Sex
Male
Female
Birth weight (g)
< 2500
2500-4000
>4000
Apgar score at 1 minute
<7
≥7
Apgar score at 5 minutes
<7
≥7
Complicationsa
Nil
Preterm birth
Birth asphyxia
Low birth weight
Stillbirth
Outcome
Alive
Stillbirth
Total

Frequency, n=22

%

9
13

40.9
59.1

2
18
2

9.1
81.8
9.1

2
20

9.1
90.9

0
22

0
100

16
3
2
2
2

72.7
13.6
9.1
9.1
9.1

20
2
20

90.9
9.1
100

aMultiple

complications in two infants, hence the total
complications reported >22

Perinatal complications were also seen more significantly
in women with comorbidities compared with those
without comorbidities (50% vs. 18.8%; p=0.005).
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Comparison of maternal and perinatal outcomes
between COVID-19 Positive and COVID-19 Negative
pregnant women at the OAUTHC
There were significantly more spontaneous miscarriages
amongst COVID-19 positive women compared to
COVID-19 negative women (2, 9.1% vs. 17, 1.6%;
p=0.008). Also, though not significantly, there were more
stillbirths amongst COVID-19 positive pregnant women
compared to negative women (2, 9.1% vs. 54, 4.92%,
p=0.375).
Table 5: Maternal and perinatal outcomes in COVID19 Positive and COVID-19 Negative women at the
OAUTHC, Ile-Ife, Nigeria.

Complication

Spontaneous
miscarriage
Stillbirth
Birth
asphyxia
Low birth
weight
Preterm
birth
Maternal
mortality
No perinatal
complication
No maternal
complication

COVID-19
positive
women
(N=22)
Frequency
(%)

COVID-19
negative
women
(N=1,052)
Frequency
(%)

P
value

2 (9.1)

17 (1.6)

0.008

2 (9.1)

54b (4.92)

0.375

2 (9.1)

143b (13.0)

0.584

2 (9.1)

232b (21.2)

0.168

3 (13.6)

165b (15.1)

0.854

0

3 (0.3)

0.802

16 (72.7)

502b (45.8)

0.012

17 (77.3)

867b (82.4)

0.532

bn=1,096.

Of the total of 1,074 deliveries within the study
period, there were 1,033 singletons, 38 twins, and three triplets,
giving a total of 1,118 delivered babies, out of which 22 were
delivered of COVID-19 positive mothers, and 1,096, delivered
of COVID-19 negative mothers.

Conversely, more babies delivered to COVID-19
negative mothers were low birth weight (232, 21.2% vs.
2, 9.1%) and suffered birth asphyxia (143, 13.0% vs. 2,
9.1%) compared to those delivered to COVID-19 positive
mothers. These were however not statistically significant
(p=0.168 and 0.584 respectively). Overall, though not
significantly, COVID-19 positive status was associated
with more maternal complications than COVID-19
negative status (5, 22.7% vs. 185, 17.6%; p=0.532), as
depicted on Table 5.
DISCUSSION
The young, educated, and multiparous demographics of
our study population is similarly the finding in other
studies.6,12

Nearly 50% of our patients were asymptomatic. This is
also the finding in Chinese and other populations.15,16
Asymptomatic presentations are common in pregnancy
and pose a very high risk of community spread of
COVID-19.15 Health care personnel providing care to
asymptomatic pregnant women are also at significant risk
of infection.15 The first Nigerian doctor to die of COVID19 was an obstetrician, who contracted the disease
following exposure to one of his patients with COVID19.17 Most of the patients in our study were diagnosed in
the third trimester. This was similarly the finding in
another local study.12 This finding may not be
unconnected with the fact that physiological changes in
pregnancy reduce tolerance to hypoxia, especially so in
the third trimester.18
The most frequent COVID-19 symptoms of cough, fever,
headache, nausea/vomiting, and fatigue, reported in our
study, have been corroborated by other authors.12,19From
our study, severe COVID-19 symptoms were seen more
in older women and those with comorbidities, especially
hypertensive disorders of pregnancy. COVID-19
infection in older patients and those with underlying
medical conditions has a more rapid and severe
progression, with worse prognosis, and high mortality
rates.20 Hypertension is the most common comorbidity
found in patients with COVID-19.21 The poorer clinical
outcomes of COVID-19 infection seen in association
with hypertensive disorders may be the direct result of
the hypertensive disorder itself, or a secondary effect of
coronavirus-induced cardiac dysfunction.20,22 Most of the
patients in our study were treated with analgesics and
antibiotics. The use of analgesics was not unconnected
with the fact that headaches, abdominal, joint and body
pains were common presentations. Antibiotics reduce
complications and mortality by preventing secondary
bacterial infections and strengthening immune support
treatment, hence their routine use in our patients.9 It is
recommended that empirical antibiotic regimens for
patients with COVID-19 infection should follow local
or/and national guidelines.23Antibiotics administered to
patients in our study included cephalosporins,
metronidazole,
azithromycin,
augmentin,
and
ciprofloxacin (used in the women who had miscarriages).
This was in line with our local protocol/antimicrobial
sensitivity pattern.
Our study corroborated previous studies that found no
increased risk of COVID-19 infection in pregnant
women.5-7 However, from our study findings, COVID-19
infection in pregnancy was associated with adverse
perinatal and maternal outcomes. Preterm delivery/birth,
the most common maternal/perinatal complication of
COVID-19 infection in pregnancy reported in our study,
may be a secondary complication of respiratory disease
or directly induced by the viral infection.15 COVID-19
can cause prelabour rupture of foetal membranes in the
third trimester, leading to preterm labour/delivery.18 Zhu
et al also postulated that maternal hypoxia caused by
COVID-19 can precipitate premature labour.24
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Even though most of the patients in our study had
Caesarean delivery, all the Caesareans were for obstetric
indications and not due to COVID-19 infection itself.
Vaginal delivery in pregnant women with COVID-19 is
safe, and has not been found to increase rates of neonatal
COVID-19 infection, neonatal or maternal deaths.25
Choice of route of delivery should be individualized, and
based on obstetric indications vis-à-vis the woman’s
preference.18,25

4.

CONCLUSION

7.

In conclusion, though pregnant women have not been
found to be more susceptible to COVID-19 infection than
the general population, and have no significant risk of
maternal or/and neonatal complications, from the
findings of our study, COVID-19 infection in pregnancy
may be associated with adverse maternal and perinatal
outcomes including spontaneous miscarriages, preterm
birth, birth asphyxia, low birth weight and stillbirths.
Older women and those with comorbidities are at higher
risk of these adverse maternal and perinatal outcomes, as
well as of severe disease. These categories of women
should therefore take extra precautions to prevent
COVID-19 infection. All pregnant women with COVID19 should be cared for in a tertiary health facility, with
close maternal and foetal monitoring, as well as
multidisciplinary care. Further studies are recommended
to determine transplacental transmission of COVID-19
infection and antibodies.

5.
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