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ABSTRACT

Objectives. To determine the association between symptoms of COVID-19 infection and adverse mater-
nal-perinatal outcomes in pregnant women from a referral hospital. Materials and methods. Analytical
cross-sectional study of women in the third trimester of pregnancy hospitalized due to COVID-19 in the
gynecology and obstetrics area of a general hospital in Lima during 2020. Clinical and obstetric variables were
collected. Fisher’s exact test and Chi-square test were used during the descriptive analysis. Poisson regression
was used to find the association between the variables of interest, with a 95% confidence interval (95%CI).
Results. A total of 272 pregnant women were included, 50.3% of whom had symptoms of infection. Of these,
35.7% of the pregnant women and 16.5% of the newborns had an adverse outcome. Having symptoms of CO-
VID-19 infection increased the risk of maternal complications as a whole (PR= 2.32 95%CI: 1.61-3.34), pre-
mature rupture of membranes (PR= 2.73 95%CI: 1.51-4.94) and preeclampsia (PR= 2.73 95%CI: 1.51-4.94).
Similarly, symptoms of COVID-19 infection increased the risk of perinatal complications as a whole (PR=
2.51 95%CI: 1.34-4.68) and acute fetal distress (PR= 2.99 95%CI: 1.07-8.38)]. Conclusions. The presence of
symptoms of COVID-19 infection increase the risk of adverse maternal-perinatal outcomes.

Keywords: COVID-19; SARS-CoV-2; Severity of Illness Index; Pregnancy; Newborn

INTRODUCTION

The COVID-19 pandemic has caused more than 615 million confirmed cases and more than
6.5 million deaths worldwide . In Peru, despite initial containment measures, there were
more than four million cases, with Metropolitan Lima, Arequipa and Piura being the depart-
ments with the most confirmed cases, and Lima, Piura and La Libertad having the highest
mortality rates @.

The clinical manifestations of patients infected with COVID-19 occur approximately 7 to
14 days after the infection . Flu-like symptoms are the most common ones and may progress
to severe illness with respiratory failure and the need for mechanical ventilation, admission to
the intensive care unit or death ©®. The Peruvian Ministry of Health (MINSA) classifies CO-
VID-19 infection by severity: asymptomatic, mild, moderate and severe “. This classification

can be applied to vulnerable patients, such as pregnant women.
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Due to metabolic and physiological changes, pregnant
women may present alterations in the immune system, ma-
king them more susceptible to COVID-19 ©. Immunologi-
cal adaptations have been described, such as a decrease in
the number of CD4+, CD8+ and natural killer lymphocytes,
which could be associated with a lower response to viral in-
fections such as SARS-CoV-2 ©. It has also been reported that
pregnant women with symptoms of COVID-19 infection are
more prone to maternal and perinatal complications .

Several systematic reviews have described that pregnant wo-
men with COVID-19 have higher maternal mortality rates ©,
greater maternal stress ®, ruptured ectopic pregnancies @, pos-
tpartum hemorrhage (9, cesarean deliveries *'*12, preterm de-
livery ®1°12 and premature rupture of membranes !?. Likewise,
abnormal APGAR scores ©, neonatal asphyxia ©), stillbirth ¢,
fetal death ® and low birth weight 4 were found in children born
to infected mothers. In Peru, several studies have shown similar
results *19), These findings raise the hypothesis that symptoms
in COVID-19-infected pregnant women may be associated with
adverse maternal and perinatal outcomes.

Although several studies have assessed the association
between severe symptoms of infection and adverse mater-
nal-perinatal outcomes %7, none have evaluated whether
differences exist depending on the presence or absence of in-
fection symptoms. Considering that most infected pregnant
women are asymptomatic (%, the results of a study that evalua-
tes this hypothesis could reinforce the evidence on the need to
prioritize the care of pregnant women in a health system with
structural problems, such as the Peruvian one ®. Therefore,
this study aimed to determine the association between symp-
toms of COVID-19 infection and adverse maternal-perinatal

outcomes in a referral hospital.

MATERIALS AND METHODS

Design and population
We carried out an observational, analytical and cross-sec-
tional study. The population consisted of pregnant women
diagnosed with COVID-19 who were admitted to the emer-
gency department of the Gynecology Unit of the Santa Rosa
Hospital from January 2020 to January 2021. The unit of
analysis was the medical records of the pregnant women and
their newborns. This is a highly complex hospital that provi-
des outpatient and specialized care 9.

All pregnant women in labor over 18 years of age diag-
nosed with SARS-CoV-2 infection by IgG/IgM serological
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KEY MESSAGES

Motivation for the study. It is necessary to explore the
complications of COVID-19-infected pregnant women and
their newborns, whose vulnerability as a risk group increased
during the SARS-CoV-2 pandemic.

Main findings. Mothers with COVID-19 symptoms and their
newborns had more adverse outcomes.

Implications. Our findings are useful to consider improvements
in clinical care and timely referral of infected pregnant women.

tests and their newborns were included. We used these tests
because they were the standard of medical care in that hos-
pital during the study period. The medical records of preg-
nant women with incomplete or illegible information were

excluded.

Sample

We included all pregnant women (n=272) diagnosed with
symptoms of COVID-19 infection and all 272 neonates born
of these pregnancies during the study period. In order to
calculate the statistical power, the prevalence of prematurity
(10%) in the general population reported in the 2019 Peru-
vian epidemiological bulletin was used as a proxy for neonatal
complications, as well as an approximation of pregnant wo-
men with non-severe symptoms of COVID-19 infection ©°.
Likewise, we established a severity probability of 255 for
pregnant women with symptoms of COVID-19 infection,
so that the sample size ratio between the symptomatic and
asymptomatic groups was three. We included 272 pregnant
women in the study. The statistical power was calculated
with these parameters and a confidence level of 95% in the
EPIDAT version 4.2 statistical software. As a result, we ob-
tained a statistical power of 99.5% to report prevalence ratios

of 3.3 or more.

Variables

The exposure variable was the presence of “symptoms of
COVID-19 infection” and was dichotomized into asympto-
matic and symptomatic. This variable, like all the others, was
not assessed primarily based on symptoms, but was obtained
from the medical records. The attending physician registered

the data in the medical records.
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Two unweighted indices were included as dichotomized
categorical outcome variables on an exploratory basis: ad-
verse maternal outcomes that included at least one adver-
se maternal outcome and adverse perinatal outcomes that
included at least one adverse perinatal outcome. Maternal
adverse outcomes included premature rupture of membra-
ne, postpartum hemorrhage, and preeclampsia, as found in
the medical records. Perinatal adverse outcomes included
preterm delivery, low birth weight (less than 2500g), acute
fetal distress, perinatal death (if death occurred between 22
weeks of gestation and 28 days after birth) and Apgar score
<7 at one minute and five minutes ©.

Demographic variables were included, such as maternal
age in ranges and gestational age, measured in weeks and
grouped according to the prematurity classification with a
cut-off point of 37 weeks of gestation. We also included cli-
nical variables such as the number of pregnancies (first and
multiple), and complete prenatal controls (greater than or
equal to six prenatal controls). All variables were measured
by the attending physician (specialist in gynecology and obs-

tetrics) and were registered in the medical records.

Procedure

After obtaining ethical approval, we visited the Santa Rosa
Hospital between 12/06/2021 and 12/13/2021. We were
granted physical access to the medical records of patients
who were admitted to hospital to give birth in the obstetrics
unit during 2020. The information was collected on a sheet
of paper which was then used to complete our database. The
exposure variable was obtained from the COVID-19 scree-
ning test on the date of admission to the obstetrics emergen-
cy department. Maternal clinical and laboratory variables
were measured at admission to the emergency department
and during the postnatal period. Newborn clinical and labo-

ratory variables were measured in the neonatology service.

Statistical analysis

Statistical analysis was carried out in the STATA/SE v16 ° sof-
tware (Texas, USA). Absolute and relative frequencies were
used for descriptive analysis because all variables were cate-
gorical. Bivariate analysis was carried out with Fisher’s exact
test and Chi-square test, depending on the assumptions. For
the multivariate analysis, we used the Poisson family genera-
lized linear model with log link function and robust variance
to calculate crude and adjusted prevalence ratios (PR) with
95% confidence intervals (95%CI). In the adjusted model we
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included variables that had a value of p<0.05 in the crude
model. The epidemiological model included theoretical con-
founding variables such as maternal age ?*?", gestations *?,
prenatal controls @ and gestational age ¥, as described in

the reviewed literature.

Ethical Aspects

The research protocol was approved by the Ethics and Re-
search Subcommittee of the Faculty of Health Sciences of the
Peruvian University of Applied Sciences (UPC) by resolu-
tion FCS-SCE/1335-12-21 and was exempted from ethical
review because it used information from medical records.
It was also approved by the Methodological Committee of
the Santa Rosa Hospital by resolution N° 138-2020-DG-
HSR-MINSA. It was also registered in the Health Research
Projects Platform (PRISA) of the Instituto Nacional de Salud
(INS) under code EI00002571.

RESULTS

During 2020, 272 pregnant women in labor were admitted
to Santa Rosa Hospital and diagnosed with COVID-19, of
whom 50.3% had symptoms of infection. Of all the preg-
nant women, 89.3% did not have complete prenatal con-
trols, 35.7% had an adverse maternal outcome and the most
frequent maternal complication was premature rupture of
membranes. Of the 272 newborns born to infected pregnant
women, 16.5% had adverse outcomes, the most frequent be-
ing acute fetal distress (7%). Other general characteristics
are shown in Table 1.

During the bivariate analysis between symptoms of
COVID-19 infection and adverse maternal outcomes, we
found significant differences between premature ruptu-
re of membranes (p<0.001) and postpartum hemorrhage
(p=0.010) (Table 1). Significant differences were found be-
tween adverse perinatal outcomes and having an Apgar <7
at 1 minute (p=0.040), low birth weight (p=0.010), prema-
turity (p=0.029) and acute fetal distress (p=0.030) (Table 1).
While individually, not all adverse outcomes were found to
be associated with symptoms of COVID-19 infection; when
grouped together, we found an association between being
symptomatic with adverse maternal (p<0.001) and adverse
perinatal outcomes (p<0.001) (Table 1).

The adjusted multivariate analysis showed that symp-
toms of COVID-19 infection increased the risk of maternal
complications as a whole (PR= 2.32 95%CI:1.61-3.34). The
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Table 1. Association between the presence of symptoms in COVID-19-infected pregnant women and their general characteristics.

Symptomatic Asymptomatic
Characteristics p-value
n % n % n %
Demographic variables
Mother’s age
18-25 107 39.3 48 35.6 59 43.1
26-35 117 43.0 60 44.4 57 41.6 0.380°
36-45 48 17.7 27 20.0 21 15.3
Gestational age
Preterm 11 4.0 9 6.7 2 1.5 0.030*
Full term 261 96.0 126 93.3 135 98.5
Clinical variables
Gestations
Multiple 171 62.9 85 63.0 86 62.8 0.970°
First 101 37.1 50 37.0 51 37.2
Prenatal controls
Incomplete 29 10.7 119 88.1 124 90.5 0.530°
Complete 243 89.3 16 11.9 13 9.5
Maternal complications
Yes 97 35.7 68 50.3 29 21.2 <0.001*
No 175 64.3 67 49.7 108 78.8
Premature rupture of membranes
Yes 48 17.7 35 259 13 9.5 <0.001*
No 224 82.3 100 74.1 124 90.5
Preeclampsia
Yes 42 15.4 29 21.5 13 9.5 0.006*
No 230 84.6 106 78.5 124 90.5
Postpartum hemorrhage
Yes 11 4.0 8 5.9 3 2.2 0.136°
No 261 96.0 127 94.1 134 97.8
Perinatal complications
Yes 45 16.5 34 25.2 11 8.0 <0.001*
No 227 83.5 101 74.8 126 92.0
Apgar < 7 at Min 1
Yes 13 4.8 10 7.4 3 2.2 0.050°
No 259 95.2 125 92.6 134 97.8
Apgar < 7 at Min 5
Yes 3 1.1 2 1.5 1 0.7 0.621°
No 269 98.9 133 98.5 136 99.3
Prematurity
Yes 11 4.0 9 6.7 2 1.5 0.034°
No 261 96.0 126 93.3 135 98.5
Low birth weight
Yes 13 4.8 11 8.1 2 1.5 0.011°
No 259 95.2 124 91.9 135 98.5
Acute fetal distress
Yes 19 7.0 14 10.4 5 3.7 0.034°
No 253 93.0 121 89.6 132 96.3
Perinatal death
Yes 2 0.7 2 1.5 0 0.0 0.245°
No 270 99.3 133 98.5 137 100.0

* Chi-square test, ® Fisher’s exact test.
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Table 2. Association between the presence of symptoms of COVID-19 infection in pregnant women and adverse maternal outcomes.

Maternal Prematur: 1 . Postpartum
COVID-19 complications p-value rupt;)l reo p-value Preeclampsia p-value hemorrhage p-value
infection mempbranes
PR (95%CI) PR (95%CI) PR (95%CI) PR (95%CI)
Crude model
Asymptomatic Reference Reference Reference Reference
Symptomatic 2.38 (1.65-3.42) <0.001 2.73 (1.51-4.94) 0.001 2.26 (1.23-4.16) 0.009  2.71(0.73-10.01) 0.136
Adjusted model *
Asymptomatic Reference Reference Reference Reference
Symptomatic 2.32 (1.61-3.34) <0.001  2.73(1.51-4.94) 0.001 2.73(1.51-4.94)  0.015 3.07 (0.86-11.07)  0.085

PR: prevalence ratio; 95%CI: 95% confidence interval.

* Model adjusted for maternal age, gestations, prenatal controls and gestational age.

disaggregated analysis showed that COVID-19 infection in-
creased the risk of premature rupture of membranes (PR=
2.73 95%CI:1.51-4.94), and preeclampsia (PR= 2.73 95%CI:
1.51-4.94) (Table 2). Similarly, symptoms of COVID-19 in-
fection were found to increase the risk of perinatal compli-
cations as a whole (PR= 2.51 95%CI: 1.34-4.68), and in the
disaggregated analysis, it increased the risk of acute fetal dis-
tress (PR=2.99 95%CI: 1.07-8.38) (Table 3).

DISCUSSION

Our results show that 3 out of 10 pregnant women with
symptoms of COVID-19 infection had adverse maternal
outcomes and 2 out of 10 newborns of infected mothers
had adverse perinatal outcomes. Having symptoms of CO-
VID-19 infection nearly tripled the risk of preterm rupture
of membranes and preeclampsia. Likewise, it tripled the risk

of acute fetal distress.

We found a lower proportion of adverse maternal-peri-
natal outcomes compared to a Peruvian study that reported
48.8% of obstetric complications ¥ and a study in Kuwait
that reported that 26.6% of pregnant women had preterm
delivery ). In contrast, our results are similar to those of a
systematic review that reported that, among pregnant wo-
men with symptoms of COVID-19 infection, 18% had pre-
term delivery, 19% had low birth weight and 14% had fetal
distress ©?. The differences may be associated with the way
in which the variables were defined and the way in which the
study samples were selected, resulting in varying prevalence.
For example, the Peruvian study ©® classified the Apgar va-
riable according to different scores to determine depression
in the newborn (<5 points), whereas we used scores <7 as a
cut-off point. It is important to point out that, at the begin-
ning of the pandemic, Peru had a collapsed health system,
where structural deficiencies did not improve significantly

during the pandemic “9; this, together with mobility restric-

Table 3. Association between the presence of symptoms of COVID-19 infection in pregnant women and adverse perinatal outcomes.

Peri'n at'fll Prematurity Low weight Aa.lte fetal
COVID-19 infection ~ complications 1, yaje p-value p-value distress p-value
PR (95%CI) PR (95%CI) PR (95%CI) PR (95%CI)
Crude model
Asymptomatic Reference Reference Reference Reference
Symptomatic 3.14 (1.66-5.94)  <0.001  4.57 (1.01-20.81) 0.050 5.58 (1.26-24.78) 0.024  2.84(1.05-7.68) 0.040
Adjusted model *
Asymptomatic Reference Reference Reference Reference
Symptomatic 2.51 (1.34-4.68) 0.004 1.00 (0.99-1.00) 1.000 3.54 (0.77-16.25) 0.104  2.99 (1.07-8.38) 0.036

PR: prevalence ratio; 95%CI: 95% confidence interval.
*Model adjusted for maternal age, gestations, prenatal controls and gestational age.
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tions, probably caused poor prenatal control and, therefore,
increased the risk of maternal-perinatal complications. Ne-
vertheless, it is possible that following national recommen-
dations on the management of pregnant women during the
pandemic could have had a positive effect .

The association between symptoms of COVID-19 infec-
tion and maternal-perinatal complications was significant.
These results are similar to a systematic review of 42 studies
that found that symptomatic pregnant women had an increa-
sed risk of preterm delivery when compared to asymptomatic
pregnant woman . Likewise, a multinational cohort study
conducted in 18 countries found that gestational age at deli-
very was 0.8 weeks lower in symptomatic than in asymptoma-
tic pregnant women @. Overall, the presence of any symptom
increased the association with adverse outcomes.

Although asymptomatic women diagnosed with CO-
VID-19 infection were at limited risk for most outcomes,
there was still an association with preeclampsia 7. The pre-
sence of fever and shortness of breath, alone or in combi-
nation with any group of symptoms, was strongly associa-
ted with the risk of preterm delivery ®”. Another study in
the United States found that, compared with asymptomatic
patients, adverse perinatal outcomes were more frequent
among pregnant women with severe disease, including
hypertensive disorders of pregnancy and preterm delivery
@9 In contrast, mild to moderate infection was not associa-
ted with adverse perinatal outcomes compared with asymp-
tomatic patients %,

Although the reasons for the association between symp-
toms of COVID-19 infection and adverse maternal-peri-
natal outcomes are unclear, it may be related to the role of
immune cell imbalance in symptomatic cases, particularly in
severe cases ®. During normal pregnancy, the ratio of regu-
latory T lymphocytes (Treg) to T-helper 17 (Th17) lympho-
cytes shifts towards Treg cells, which proliferate systematica-
lly. Several studies mention that the decrease in the number
of Treg cells as well as the increase in Th17 cells are associa-
ted with pregnancy complications such as miscarriage, pree-
clampsia and preterm labor ©?. Dysregulation of these two
cells towards an increase in Th17 cells has been described
in patients with symptoms of COVID-19 infection, resulting
in uncontrolled systemic inflammation, which worsens with
the severity of the infection ®. SARS-CoV-2 infection may
cause a systemic inflammatory response associated with the
pathogenesis of preterm delivery or a suboptimal environ-

ment for fetal growth and development @9, Similarly, hyper-
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coagulability is associated with the occurrence of preeclamp-
sia ®%. Additionally, poor placental vascular perfusion has
also been reported by placental histopathological studies in
patients with symptoms of COVID-19 infection at the time
of delivery, which may contribute to poor growth, fetal dea-
th or premature delivery or hypertensive disorders 3. In
that regard, a quasi-experimental study in the Netherlands
found that symptom mitigation measures for COVID-19 in-
fection were associated with a decrease in the incidence of
preterm delivery ©%. However, by mechanisms not entirely
understood, symptoms are not associated with all compli-
cations; thus, a systematic review did not find symptoms of
COVID-19 infection associated with gestational diabetes ¢

Although cases and mortality due to COVID-19 have
decreased, this infection will persist in the community. In
this sense, our results could influence medical care and re-
ferral strategies in the case of infected pregnant women.

This research has some limitations. First, the cross-sec-
tional study was developed in 2020 during the first wave of
the pandemic; therefore, the effect that new variants may
have on the presence of symptoms in infected pregnant
women was not considered. On the other hand, the lack of
control of socioeconomic variables could affect some mater-
nal outcomes such as postpartum hemorrhage, prematuri-
ty or low birth weight. Besides, the diagnosis of most pa-
tients was made with IgG/IgM immunological tests which,
although not the current standard, was recommended by
MINSA during 2020, which may alter the prevalence of in-
fected pregnant women and the frequency of their compli-
cations. The data were obtained from medical records filled
out by hand by the attending physician, so there may be
omissions at the discretion of the evaluator. Finally, the study
was carried out in a MINSA hospital, so its results cannot
be generalized to other institutions in the country. However,
one of the strengths of this study is that it was carried out in
a category III national referral hospital with comprehensive
obstetric care.

In conclusion, symptoms of COVID-19 infection in in-
fected pregnant women and their newborns were associated
with a higher probability of developing adverse outcomes in
a referral hospital in Peru. Strategies regarding prevention
and timely detection of COVID-19 symptoms in pregnant
women should be improved. In addition, it is necessary for
health personnel to continue monitoring the newborns of
infected pregnant women before, during and after delivery,

due to the high risk of complications.



REV PERU MED EXP SALUD PUBLICA. 2023;40(1):34-41.

COVID-19 symptoms and maternal-perinatal outcomes.

Author contributions. KAE, AOR, and PHA designed the article.
KAF and AOR collected and analyzed the data. KAF, AOR, BM, and
PHA drafted the manuscript and approved its final version.

REFERENCES

1. Johns Hopkins University. COVID-19 Dashboard by the Center for
Systems Science and Engineering (CSSE) at Johns Hopkins University
(JHU) [Internet]. 2020 [cited 2022 May 3]. Available from: https://
coronavirus.jhu.edu/map.html.

2. MINSA. Salasituacional COVID-19 Per [Internet]. 2022 [cited 2022 May
3]. Available from: https://covid19.minsa.gob.pe/sala_situacional.asp.

3. EsSalud. Recomendaciones de manejo clinico para los casos de covid-19
[Internet]. Lima: IETSI, EsSalud; 2020. [cited 2022 May 3]. Available
from: http://www.essalud.gob.pe/ietsi/pdfs/guias/ RECOMEND_MANE-
JO_CLINICO_PARA_LOS_CASOS_DE_COVID_19.pdf.

4. MINSA. Norma técnica de salud para la adecuacion de la organizacién
de los servicios de salud con énfasis en el primer nivel de atencién de
salud frente a la pandemia por covid-19 en el Pert, 2020 [Internet].
Lima: NTS N° 160-MINSA/2020; 2020 Available from: https://cdn.
www.gob.pe/uploads/document/file/733623/NTS_160-2020-MIN-
SA_Adecuacion_SS_PNAS.pdf.

5. ChenM, Zeng]J, Liu X, Sun G, Gao Y, Liao ], et al. Changes in physio-
logy and immune system during pregnancy and coronavirus infection:
A review. Eur ] Obstet Gynecol Reprod Biol. 2020;255:124-8. doi:
10.1016/j.€jogrb.2020.10.035.

6. Kourtis AP, Read JS, Jamieson DJ. Pregnancy and infection. N Engl J
Med. 2014;370(23):2211-8. doi: 10.1056/NEJMral213566.

7. Zaigham M, Andersson O. Maternal and perinatal outcomes with
COVID-19: A systematic review of 108 pregnancies. Acta Obstet
Gynecol Scand. 2020;99(7):823-9. doi: 10.1111/a0gs.13867.

8. Vergara-Merino L, Meza N, Couve-Pérez C, Carrasco C, Ortiz-Mu-
foz L, Madrid E, et al. Maternal and perinatal outcomes related to
COVID-19 and pregnancy: An overview of systematic reviews. Acta
Obstet Gynecol Scand. 2021;100(7):1200-18. doi: 10.1111/aogs.14118.

9. Chmielewska B, Barratt I, Townsend R, Kalafat E, van der Meulen J,
Gurol-Urganci I, et al. Effects of the COVID-19 pandemic on mater-
nal and perinatal outcomes: a systematic review and meta-analysis.
2021;9(6):€759-72. doi: 10.1016/52214-109X(21)00079-6.

10. Jafari M, Pormohammad A, Sheikh Neshin SA, Ghorbani S, Bose D,
Alimohammadi S, et al. Clinical characteristics and outcomes of preg-
nant women with COVID-19 and comparison with control patients: A
systematic review and meta-analysis. Rev Med Virol. 2021;31(5):e2208.
doi: 10.1002/rmv.2208.

11. Novoa RH, Quintana W, Llancari P, Urbina-Quispe K, Guevara-Rios
E, Ventura W. Maternal clinical characteristics and perinatal outcomes
among pregnant women with coronavirus disease 2019. A systema-
tic review. Travel Med Infect Dis. 2021;39:101919. doi: 10.1016/j.
tmaid.2020.101919.

12. Papapanou M, Papaioannou M, Petta A, Routsi E, Farmaki M, Vlahos
N, et al. Maternal and Neonatal Characteristics and Outcomes of
COVID-19 in Pregnancy: An Overview of Systematic Reviews. In-
ternational Journal of Environmental Research and Public Health .
2021;12;18(2):596. doi: 10.3390/ijerph18020596.

13. Dévila-Aliaga C, Hinojosa-Pérez R, Espinola-Sanchez M, To-
rres-Marcos E, Guevara-Rios E, Espinoza-Vivas Y, et al. Resultados
materno-perinatales en gestantes con COVID-19 en un hospital nivel
III del Pert. Rev Peru Med Exp Salud Publica. 2021;38(1):58-63. doi:
10.17843/rpmesp.2021.381.6358.

14. Huatuco-Hernéndez JA, Paredes-Villanueva FJ, Quispe-Cuestas MI,
Fiestas-Pfliicker GA, Nuiiez-Rodas M, Salazar-Cuba X, et al. Ca-
racteristicas maternas y resultados perinatales en mujeres peruanas
infectadas con COVID-19: Un estudio observacional y transversal.
Rev del Cuerpo Médico Hosp Nac Almanzor Aguinaga Asenjo.
2021;14:344-51. doi: 10.35434/rcmhnaaa.2021.143.1276.

40 |

Funding. The study was self-funded.

Conlflicts of interest. The authors declare no conflicts of interest.

15. Zumalave Grados I, Lacunza Paredes R, Benavides Zavala G, Aliaga
Yauri M, Paredes Loli, Luis SE et al. Caracteristicas de la infeccion en
gestantes y puérperas por SARS-CoV-2, en el hospital nacional del
Callao, Pert.. Rev peru ginecol Obs. 2020. doi: 10.31403/rpgo.v66i2271.

16. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger N. The impact of
COVID-19 on pregnancy outcomes: a systematic review and me-
ta-analysis. Can Med Assoc J. 2021;193(16):E540-E548. doi: 10.1503/
€maj.202604.

17. Cardona-Pérez JA, Villegas-Mota I, Helguera-Repetto AC, Aceve-
do-Gallegos S, Rodriguez-Bosch M, Aguinaga-Rios M, et al. Pre-
valence, clinical features, and outcomes of SARS-CoV-2 infection
in pregnant women with or without mild/moderate symptoms:
Results from universal screening in a tertiary care center in Mexico
City, Mexico. PLoS One. 2021;16(4):e0249584. doi: 10.1371/journal.
pone.0249584

18. Herrera-Anazco P, Uyen-Cateriano A, Mezones-Holguin E, Tay-
pe-Rondan A, Mayta-Tristan P, Malaga G, et al. Some lessons that
Peru did not learn before the second wave of COVID-19. Int ] Health
Plann Manage. 2021;36(3):995-998. doi: 10.1002/hpm.3135.

19. MINSA. Norma Técnica Categorfas de Establecimientos del Sector
Salud (NTS N° 021-MINSA/DGSP V.01). [Internet]. Pert, 2005
[cited 2022 May 3]. Available from: http://bvs.minsa.gob.pe/local/
dgsp/103_N.T.021Categoria.pdf.

20. Mehari M, Maeruf H, Robles CC, Woldemariam S, Adhena T, Mulugeta
M, etal. Advanced maternal age pregnancy and its adverse obstetrical
and perinatal outcomes in Ayder comprehensive specialized hospital,
Northern Ethiopia, 2017: a comparative cross-sectional study. BMC
Pregnancy Childbirth. 2020;20(1):60. doi: 10.1186/512884-020-2740-6.

21. Allotey ], Stallings E, Bonet M, Yap M, Chatterjee S, Kew T, et al. Clini-
cal manifestations, risk factors, and maternal and perinatal outcomes
of coronavirus disease 2019 in pregnancy: living systematic review and
meta-analysis. BMJ. 2020;370:m3320. doi: 10.1136/bmj.m3320.

22. Muniro Z, Tarimo CS, Mahande M]J, Maro E, Mchome B. Grand
multiparity as a predictor of adverse pregnancy outcome among
women who delivered at a tertiary hospital in Northern Tanzania.
BMC Pregnancy Childbirth [Internet]. 2019;19(1):222. doi: 10.1186/
§12884-019-2377-5.

23. Vintzileos AM, Ananth C V, Smulian JC, Scorza WE, Knuppel RA.
The impact of prenatal care on neonatal deaths in the presence and
absence of antenatal high-risk conditions. Am ] Obstet Gynecol.
2002;186(5):1011-6. doi: 10.1067/mob.2002.122446.

24. Badr DA, Mattern J, Carlin A, Cordier A-G, Maillart E, El Hachem L,
et al. Are clinical outcomes worse for pregnant women at 220 weeks’
gestation infected with coronavirus disease 20192 A multicenter ca-
se-control study with propensity score matching. Am J Obstet Gynecol.
2020;223(5):764-8. doi: 10.1016/j.aj0g.2020.07.045.

25. Ayed A, Embaireeg A, Benawadh A, Al-Fouzan W, Hammoud M,
Al-Hathal M, et al. Maternal and perinatal characteristics and out-
comes of pregnancies complicated with COVID-19 in Kuwait. BMC
Pregnancy Childbirth [Internet]. 2020;20(1):754. doi: 10.1186/512884-
020-03461-2.

26. Davila-Aliaga Carmen, Hinojosa-Pérez Rosmary, Espinola-Sanchez
Marcos, Torres-Marcos Elsa, Guevara-Rios Enrique, E-V Y, et al. Ma-
ternal-perinatal outcomes in pregnant women with covid-19 in alevel
III hospital in Peru. Rev Peru Med Exp Salud Publica. 2021;38:58-63.
doi: 10.17843/rpmesp.2021.381.6358.

27. Villar J, Ariff S, Gunier RB, Thiruvengadam R, Rauch S, Kholin A, et
al. Maternal and Neonatal Morbidity and Mortality Among Pregnant
Women With and Without COVID-19 Infection: The INTERCOVID

https://doi.org/10.17843/rpmesp.2023.401.11205


https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://covid19.minsa.gob.pe/sala_situacional.asp
http://www.essalud.gob.pe/ietsi/pdfs/guias/RECOMEND_MANEJO_CLINICO_PARA_LOS_CASOS_DE_COVID_19.pdf
http://www.essalud.gob.pe/ietsi/pdfs/guias/RECOMEND_MANEJO_CLINICO_PARA_LOS_CASOS_DE_COVID_19.pdf
https://cdn.www.gob.pe/uploads/document/file/733623/NTS_160-2020-MINSA_Adecuacion_SS_PNAS.pdf
https://cdn.www.gob.pe/uploads/document/file/733623/NTS_160-2020-MINSA_Adecuacion_SS_PNAS.pdf
https://cdn.www.gob.pe/uploads/document/file/733623/NTS_160-2020-MINSA_Adecuacion_SS_PNAS.pdf
https://www.doi.org/10.1016/j.ejogrb.2020.10.035
https://www.doi.org/10.1111/aogs.13867
https://www.doi.org/10.1111/aogs.14118
https://www.doi.org/10.1016/S2214-109X(21)00079-6
https://www.doi.org/10.1002/rmv.2208
https://www.doi.org/10.1016/j.tmaid.2020.101919
https://www.doi.org/10.1016/j.tmaid.2020.101919
https://www.doi.org/10.3390/ijerph18020596
https://www.doi.org/10.17843/rpmesp.2021.381.6358
https://www.doi.org/10.35434/rcmhnaaa.2021.143.1276
https://www.doi.org/10.31403/rpgo.v66i2271
https://www.doi.org/10.1503/cmaj.202604
https://www.doi.org/10.1503/cmaj.202604
https://www.doi.org/10.1371/journal.pone.0249584
https://www.doi.org/10.1371/journal.pone.0249584
https://www.doi.org/10.1002/hpm.3135
http://bvs.minsa.gob.pe/local/dgsp/103_N.T.021Categoria.pdf
http://bvs.minsa.gob.pe/local/dgsp/103_N.T.021Categoria.pdf
https://www.doi.org/10.1186/s12884-020-2740-6
https://www.doi.org/10.1136/bmj.m3320
https://www.doi.org/10.1186/s12884-019-2377-5
https://www.doi.org/10.1186/s12884-019-2377-5
https://www.doi.org/10.1067/mob.2002.122446
https://www.doi.org/10.1016/j.ajog.2020.07.045
https://www.doi.org/10.1186/s12884-020-03461-2
https://www.doi.org/10.1186/s12884-020-03461-2

REV PERU MED EXP SALUD PUBLICA. 2023;40(1):34-41.

Angulo-Fernandez et al.

28.

29.

30.

3L

32.

Multinational Cohort Study. JAMA Pediatr. 2021;175(8):817-26. doi:
10.1001/jamapediatrics.2021.1050.

Metz TD, Clifton RG, Hughes BL, Sandoval G, Saade GR, Grobman
WA, et al. Disease Severity and Perinatal Outcomes of Pregnant Pa-
tients With Coronavirus Disease 2019 (COVID-19). Obstet Gynecol.
2021;137(4). doi: 10.1097/A0G.0000000000004339.
Figueiredo AS, Schumacher A. The T helper type 17/regulatory T
cell paradigm in pregnancy. Immunology. 2016;148(1):13-21. doi:
10.1111/imm.12595.

Sasaki Y, Darmochwal-Kolarz D, Suzuki D, Sakai M, Ito M, Shima T,
et al. Proportion of peripheral blood and decidual CD4(+) CD25(-
bright) regulatory T cells in pre-eclampsia. Clin Exp Immunol.
2007;149(1):139-45. doi: 10.1111/j.1365-2249.2007.03397.x.

Smithgall MC, Liu-Jarin X, Hamele-Bena D, Cimic A, Mourad M, De-
belenko L, et al. Third-trimester placentas of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)-positive women: histomor-
phology, including viral immunohistochemistry and in-situ hybridi-
zation. Histopathology. 2020;77(6):994-9. doi: 10.1111/his.14215.
Karagam Z, Kizilca-Cakaloz D, Giines-Oztiirk G, Coban A. Maternal

https://doi.org/10.17843/rpmesp.2023.401.11205

33.

34.

35.

36.

and perinatal outcomes of pregnancy associated with COVID-19:
Systematic review and meta-analysis. Eur ] Midwifery. 2022;6:42. doi:
10.18332/ejm/149485.

ESSALUD. Recomendaciones clinicas para la prevencion, diagndstico
y manejo de gestantes en pandemia por COVID-19 [Internet]. 2022
[cited 2022 Oct 25] Available from: http://www.essalud.gob.pe/ietsi/
pdfs/guias/Gestantes_en_pandemia_por_COVID.pdf.

Narang K, Enninga EAL, Gunaratne MDSK, Ibirogba ER, Trad ATA,
Elrefaei A, et al. SARS-CoV-2 Infection and COVID-19 During Preg-
nancy: A Multidisciplinary Review. Mayo Clin Proc. 2020;95(8):1750-
1765. doi: 10.1016/j.mayocp.2020.05.011.

Been JV, Burgos Ochoa L, Bertens LCM, Schoenmakers S, Steegers
EAP, Reiss IKM. Impact of COVID-19 mitigation measures on the
incidence of preterm birth: a national quasi-experimental study.
Lancet Public Health. 2020;5(11):e604-e611. doi: 10.1016/S2468-
2667(20)30223-1.

MINSA. Boletin epidemioldgico del Peru. [Internet]. Pert, 2019 [cited
2022 Oct 25]. Available from: https://www.dge.gob.pe/portal/docs/
vigilancia/boletines/2019/46.pdf .


https://www.doi.org/10.1001/jamapediatrics.2021.1050
https://www.doi.org/10.1097/AOG.0000000000004339
https://www.doi.org/10.1111/imm.12595
https://www.doi.org/10.1111/j.1365-2249.2007.03397.x
https://www.doi.org/10.18332/ejm/149485
http://www.essalud.gob.pe/ietsi/pdfs/guias/Gestantes_en_pandemia_por_COVID.pdf.
http://www.essalud.gob.pe/ietsi/pdfs/guias/Gestantes_en_pandemia_por_COVID.pdf.
https://www.doi.org/10.1016/j.mayocp.2020.05.011
https://www.doi.org/10.1016/S2468-2667(20)30223-1
https://www.doi.org/10.1016/S2468-2667(20)30223-1
https://www.dge.gob.pe/portal/docs/vigilancia/boletines/2019/46.pdf .
https://www.dge.gob.pe/portal/docs/vigilancia/boletines/2019/46.pdf .

