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ABSTRACT
Introduction: It is known that pregnant women are more susceptible to respiratory 
infections, but the behavior of the SARS-CoV-2 infection is yet to be known. Objective: 
To describe the epidemiological characteristics of pregnant and puerperal women 
infected with SARS-CoV-2 at Hospital Nacional Daniel Alcides Carrión, Callao, Peru. 
Methods: Descriptive cross-sectional study. All pregnant women hospitalized 
between May 1 and July 31, 2020 with diagnosis of SARS-CoV-2 infection by either 
the rapid serological test or the RT-PCR test were selected. Results: During the 
study period, 671 patients were screened; 308 pregnant women and 9 puerperal 
women were diagnosed with SARS-CoV-2 infection. The most common symptoms 
were cough (57%) and dyspnea (35%). 95% were asymptomatic, 2% presented mild 
disease, 1% moderate, and less than 1% severe disease. Only one maternal death 
was registered. 69% of deliveries were vaginal and 31% were delivered by cesarean 
section. Conclusions: The behavior of SARS-CoV-2 infection in the pregnant women 
studied did not differ from that found in the general population of the same age.
Key words: Coronavirus infections, COVID-19, SARS-CoV-2, Pregnancy, Pregnancy 
complications, infectious, Pregnancy outcome, Callao, Peru.

RESUMEN
Introducción. Se conoce que las gestantes son más susceptibles a infecciones 
respiratorias, pero el comportamiento en la infección por SARS-CoV-2 recién se está 
conociendo. Objetivo. Describir las características epidemiológicas de las gestantes 
y puérperas infectadas con SARS-CoV-2 en el Hospital Nacional Daniel Alcides 
Carrión, Callao, Perú. Métodos. Estudio descriptivo transversal. Se seleccionó todas 
las gestantes hospitalizadas entre el 1 de mayo y el 31 de julio del año 2020 con 
diagnóstico de infección por SARS-CoV-2, mediante la prueba rápida serológica 
o la prueba RT-PCR. Resultados. Durante el periodo de estudio se tamizó a 671 
pacientes; 308 gestantes y 9 puérperas fueron diagnosticadas de infección por 
SARS-CoV-2. Los síntomas más comunes fueron tos (57%) y disnea (35%). El 95% 
fue asintomática, 2% tuvo enfermedad leve, 1% moderada y menos del 1% severa. 
Solo se registró una muerte materna. 69% de los partos fue por vía vaginal y 31% vía 
cesárea. Conclusiones. En nuestro hospital, el comportamiento de la infección por 
SARS-CoV-2 en la gestante no difirió mayormente de lo encontrado para la población 
general de la misma edad. 
Palabras clave. Infecciones por coronavirus, COVID-19, SARS-CoV-2, Embarazo, 
Complicaciones infecciosas del embarazo, Resultado del embarazo, Callao, Perú.

ORIGINAL PAPER

Introduction

In the presence of cases of pneumonia of undetermined cause at the 
end of 2019 in Wuhan, a Chinese province of Hubei, the causal agent 
was identified as SARS-CoV-2, a new virus belonging to the Coronaviri-
dae family. This disease was named Coronavirus Disease 2019 or CO-
VID-19. The infection spread worldwide, being considered a pandemic, 
with a number of cases that increases to date(1,2).

On August 13, 2020, as announced by the Pan American Health Organi-
zation (PAHO), there are 10 950 220 cases of infection and 39 229 deaths 
in the American continent. Peru has an accumulated number of 498 555 
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infected cases and 21 713 deaths. Callao has 
documented a total of 1 114 deaths, occupying 
the second place in deaths in Peru(3).  

It is known that pregnant women are more sus-
ceptible to coronavirus infections as it happened 
with infections by SARS-CoV-1 (severe acute re-
spiratory syndrome) and MERS-CoV (Middle East 
respiratory syndrome). Therefore, pregnant 
women are considered vulnerable population(4).

The infection by SARS-CoV-2 is generally trans-
mitted by respiratory droplets (larger than 5 μm) 
and by direct contact with mucosa, secretions or 
contaminated material. According to Li(5), the pe-
riod of incubation is 5 to 14 days approximately. 
The pathophysiology shows a severe and un-
specific inflammatory response which produces 
general symptoms and even alveolar collapse(6).  

Stumpfe(1) observed that most pregnant women 
are asymptomatic, and the most frequent symp-
toms, if manifested, are fever, cough, fatigue, 
dyspnea, sore throat, headache, myalgia and 
diarrhea.

The main objective of the present study was to 
describe the epidemiological characteristics in 
pregnant and puerperal women infected with 
SARS-CoV-2 at Daniel Alcides Carrion National 
Hospital, Callao, Peru. 

Methods

The present descriptive cross-sectional study 
reviews the experience in managing pregnant 
women infected with SARS-CoV-2 at the Gyne-
cology and Obstetrics department of Daniel 
Alcides Carrion National Hospital, Callao, Peru, 
between May 1 and July 31 of this year. The data 
are part of a broader study. All pregnant and pu-
erperal women diagnosed with SARS-CoV-2 dur-
ing the period reviewed were included. The di-
agnostic was made using the methodology and 
criteria approved by the Peruvian Health Minis-
try (MINSA): rapid serology test or the COVID-19 
RT-PCR test. 

Universal screening was conducted on all pa-
tients hospitalized in our facility. The classifica-
tion and severity criteria that were taken into 
account were those proposed by the Peruvian 
Health Ministry for the SARS-CoV-2 infection(7).

Results

671 patients were admitted during the studied 
period. 317 of them were infected with SARS-
CoV-2: 97% (308) were pregnant and 2.8%(9) post-
partum, with a prevalence of 47%. A sustained 
growth in the number of weekly cases was evi-
denced (Figure 1) since the first case diagnosed 
on May 6, reaching its peak on the seventh week 

4 4 13 21 25 31 40 34 31 30 38
28

18

4 8
21

42

67

98

138

172

203

233

271

299
317

0

50

100

150

200

250

300

350

Week 1 Week 2 Week 3 Week 4 Week 5 Week Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 Week 13

Cases per week Accumulated cases

Figure 1. Weekly and cumulative frequency of obstetric cases diagnosed with SARS-CoV-2 infection at Daniel A. Carrión National 
Hospital, Callao, Peru.
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( June). The clinical characteristics of the preg-
nant women are shown in Table 1. Most preg-
nant women were asymptomatic (95%), and only 
one case of severe disease was observed (Figure 
2). The main symptoms reported were cough 
(57%) and dyspnea (35%). The diagnosis for 
SARS-CoV-2 infection was made almost entirely 
by rapid serology test (99.4%): 63.8% were pos-
itive for IgM + IgG (Table 2). Lymphopenia was 
found in 7.7% and elevated C-reactive protein in 
only 5.3% of the studied population. 

During the study, 592 deliveries were attended, 
including vaginal deliveries and cesarean sec-
tions. Out of the 294 births in patients with 
SARS-CoV-2, 69% (203) were by vaginal delivery. 
All the 91 (31%) cesarean sections performed 
had obstetric indication. There was only one 
maternal death by SARS-CoV-2 infection, which 

was a term pregnant woman who underwent a 
cesarean section for severe preeclampsia and 
HELLP syndrome. She was admitted to the ICU 
postoperatively and progressed torpidly man-
ner, dying 4 days later.  

There were four fetal deaths, only one case was 
in-hospital in a term pregnancy and was attrib-
uted to premature placental abruption associ-
ated to mild preeclampsia.

The obstetric complications in mild cases were 
preeclampsia in 28.6%, prematurity in 28.6%, and 
intrauterine growth restriction (IUGR) in 14.3%. 
In moderate cases, prematurity was found in 
33.3% of cases, preeclampsia in 16.7% and IUGR 

Asymptomatic
95.6%

Mild
2.2%

Moderate
1.9% Severe

0.3%

Figure 2. Distribution of the frequency of the symptoms of 
obstetric patients diagnosed with SARS-CoV-2 infection at 
Daniel A. Carrión National Hospital.

Table 1. General characteristics of obstetric cases diagnosed 
with SARS-CoV-2 infection. 

Maternal age in years  
Average 27.2 years

Range 14 to 45 years

Maternal status on admission  
Pregnant women 308/317 (97.2%)

Pospartim women 9/317 (2.8%)

Getational age on admission  
Average 38.1 weeks

Range 9 to 42.1 weeks

<37 weeks 59/308 (19.2%)

>=37 weeks 249/308 (80.8%)

Parity  
Nullipara 110/317 (34.7%)

Multipara 207/317 (65.3%)

Delivery route  
Vaginal 203/294 (69%)

Cesarean section 91/294 (31%)

Reason for cesarean section  
COVID-19 pneumonia 0/91 (0%)

Obstetrical 91/91 (100%)

Symptomatology  
Asymptomatic 303/317 (93.8%)

Cough 11/14 (57.1%)

Dyspnea 7/14 (35.7%)

Fever 3/14 (14.3%)

Sore throat 1/14 (7.1%)

General discomfort 2/14 (14.3%)

Morbidity and mortality  
ICU admissions 1/317 (0.3%)

Maternal deaths 1/317 (0.3%)

Fetal deaths 4/317 (1.2%)

Table 2. Results of the laboratory tests in obstetric cases 
diagnosed with SARS-CoV-2 infection.

Diagnostic tests for SARS-CoV-2    
Rapid test + 315 315/317 (99.4%)

IgM + and IgG + 201 201/315 (63.8%)

IgG + 111 111/315 (35.2%)

IgM + 3 3/315 (1.5%)

RT-PCR + 2 2/317 (0.6%)

Laboratory tests    
Lymphocytes (<800) 24 24/312 (7.7%)

PCR (>10) 13 13/246 (5.3%)

DHL (>245) 135 135/274 (49.3%)

D-dimer (> 1 000 ng/mL) 0 0/118 (0%)
RT-PCR=real time polimerase chain reaction; PCR=C-reactive protein; DHL=lactic 
dehydrogenase.
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in 16.7%. Only one case of severe disease was 
reported associated to preeclampsia and HELLP 
syndrome. No cases of gestational diabetes or 
fetal distress were reported in symptomatic pa-
tients infected with SARS-CoV-2 (Table 3).

Discussion 

The evolution of the pandemic in our hospital is 
correlated with the increase in cases at the na-
tional and local level, reaching a maximum in 
the month of June (weeks 6 to 9), followed by a 
new rise caused by the relaxation of the restric-
tive measures in July (week 11), which is also re-
flected in national statistics. On August 13, 2020, 
there were 23 576 confirmed COVID-19 cases in 
the Callao province, and 230 619 in the metro-
politan region of Lima(2).

Most of the pregnant women treated for a 
SARS-CoV-2 infection were asymptomatic, con-
sistent with the publications so far(1). This may 
be explained by adaptative phenomena of 
pregnancies and the low average age of preg-
nant women (27 years). In Stumpfe’s(1) study, 
the mean age of symptom onset in the general 
population was 47 years, and pregnant women 
are considered part of the asymptomatic popu-
lation or with mild disease. Only 5% of our ex-
pecting mothers was symptomatic and the clin-
ical picture was similar to that found in general 
series of the pandemic for the population in 
that age range(1,8). Zhang(9) enlists fever, cough, 
dyspnea, myalgia and fatigue as the most fre-
quent symptoms in the general population, 
which coincides with our findings(10). Since ours 
is a reference hospital, these results cannot be 
extrapolated to other realities, given that we 
concentrate pregnant women with complex ob-
stetric pathologies and, as a result of the pan-
demic, referrals only for the diagnosis of SARS-
CoV-2 from less complex centers.

The absence of cesarean procedures indicated 
for SARS-CoV-2 infection coincides with the low 
percentage of symptomatic cases, as reported by 
Huerta(8) in a smaller number of cases in a hos-
pital in Lima. However, the present study cannot 
establish if a SARS-CoV-2 infection can intensify 
other pathologies in pregnant women, such as 
preeclampsia, growth restriction, chronic hyper-
tension or diabetes(11). Elisheva(12) maintains that 
a SARS-CoV-2 infection causes poor vascular per-
fusion characterized by abnormal placental ves-
sels and intervillous thrombi, that would produce 
alterations in the oxygenation of the perivillous 
space; this could be aggravated if a gestational 
hypertensive disorder is associated.

The present report does not include neonatal 
data, but no cases of congenital infection related 
to SARS-CoV-2 were found. This is supported by 
other international publications. 

Given this knowledge, vaginal delivery seems 
to be a safe to end pregnancy in presence of a 
SARS-CoV-2 infection(10).

The sensibility and specificity rates imparted 
by the National Health Institute regarding the 
rapid tests used by the MINSA during this pan-
demic are 91.8% and 96.4%, respectively(7). The 
laboratory alterations in our cases were similar 
to those described in the general population; 
lymphopenia and elevation of C reactive protein 
were our most frequent findings(1,8). Lactate de-
hydrogenase and d-dimer values should be as-
sessed in the context of normal values for preg-
nant women, which have not been established. 
Thus, we used values for the general population 
as a reference(7,9).

This communication provides the preliminary 
results of the SARS-CoV-2 pandemic at Daniel Al-
cides Carrión National Hospital in Callao, Peru. 
Therefore, its conclusions cannot be final. 

We can conclude from our results that the be-
havior of the SARS-CoV-2 infection in pregnant 
women did not differ from what was found for 
the general population of the same age. Vaginal 
delivery appears to be a safe route to give birth 
in presence of SARS-CoV-2 infection. The analy-
sis of a larger population is necessary to be able 
to demonstrate the possible influence of SARS-
CoV-2 on placental pathology.

Table 3. Obstetric complications in pregnant women with 
SARS-CoV-2 infection.

Obstetric complication
Severity of SARS-CoV-2 

infection
Mild Moderate Severe

Severe preeclampsia 2/7 (28.6%) 1/6 (16.7%) 1/1 (100%)

Prematurity (less than 37 weeks) 2/7 (28.6%) 2/6 (33.3%) -

Intrauterine growth restriction 1/7 (14.3%) 1/6 (16.7%) -

Fetal death - 1/6 (16.7%) -
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