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Abstract

Objectives
The aim of our study is to present the impact on maternal and perinatal outcomes of the COVID
pandemic in our patients.

Methods
We retrospectively reviewed the medical records of all pregnant women from March to December 2020 in
Infanta Leonor Universitary Hospital, in Madrid. Infected women during the 3rd trimester of pregnancy or
at delivery time with SARS-CoV2 diagnosis composed infected group, and non-infected women with
SARS-CoV2 composed non-infected group. The infection status was determined via RT-PCR of
nasopharyngeal swab specimen.

Results
1262 non-infected pregnant women and 86 SARS-CoV2 positive pregnant women were admitted to our
clinic during the study period. Within the group of infected pregnant women, they were 49 cases (56.98%)
symptomatic and 37 cases (43.02%) asymptomatic. In the group of symptomatic infected women, the
majority were mild cases (80.23%). In the group of uninfected pregnant women, the main complication
was gestational diabetes 14 (1.09%) We did not �nd any complications during pregnancy in case group.
Cesarean section was performed in 16.67% of the infected pregnant women and in 21.71% of the control
group. Mean neonatal birth weight was 3.240 g in case group and 3.210 g in non-infected group.
Neonatal admission to NICU was 9.52% in cases while in the control group was 1.19%.

Conclusion
Infection does not worsen the prognosis of pregnancy in terms of low birth weight of the newborn, but is
associated with a greater increase in neonatal admission in NICU.

Introduction
Since the beginning of the worldwide outbreak on December 31, 2019, over 183 million cases have been
reported and mortality rate differs substantially among countries. Speci�cally, Spain has reported more
than 3.800.000 con�rmed cases and 80.000 deaths from the beginning of the pandemic till September,
2021.(1)

The physiological changes(2) that occur in pregnancy make pregnant women a high-risk group in the
COVID 19 pandemic(3). The evidence suggests that pregnancy does not increase susceptibility to Covid-
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19 and pregnancy but appears to worsen the clinical course of COVID-19 compared with non pregnant
females of the same age (4). Although more than 90% infected pregnant women recover without
hospitalization, rapid clinical deterioration can occur sometimes, and symptomatic pregnant patients
appear to be an increased risk of severe disease and death compared with symptomatic non pregnant
females of reproductive age (5) (6) (7). According to the currently available data, the risk factors for
severe disease and death in these patients include ≥35 years old, obesity, and preexisting medical
comorbidities like hypertension or diabetes(8) (9) (10).

We aim is to know better the relationship between maternal infection and maternal and perinatal
outcomes.

Material And Methods
This study is a retrospective cohort study of pregnant women registered in Infanta Leonor Universitary
Hospital (Madrid, Spain) from March 1 to December 31 2020, whose delivery occurs in our hospital. All
data was collected using the clinical notes in the general authorized hospital database. We recorded
pregnant patients with and without con�rmed COVID-19 diagnosis (which had a positive SARS-CoV-2 RT-
PCR of nasopharyngeal swabs)(11) following the recommendations from the Royal College of
Obstetricians and Gynecologists, which suggest making a universal screening of all women admitted to
maternity service. All the patients included in the study were controlled in our area and gave birth in our
hospital.

The inclusion criteria in infected group were women who had a SARS-CoV-2 infection during the 3rd
trimester of gestation or during their admission to delivery in the emergency department due to onset of
labor or premature rupture of membranes (infection con�rmed by means of SARS-CoV-2 positive RT-PCR
of nasopharyngeal swabs) and the inclusion criteria in non-infected group was de�ned as having a
negative RT-PCR at the 3rd trimester of pregnancy or at admission to delivery, and with no symptoms pre-
or postpartum. In both groups, exclusion criteria were multiple pregnancy and delivery outside our
Hospital.

Women information about demographic characteristics, comorbidities and obstetric history was
extracted from the Hospital database. Age and race categories were following the classi�cations used by
the CDC (Center for Disease Control and Prevention). Parity was de�ned using the records of previous
births and divided into two categories: primiparous and multiparous. Information about maternal
comorbidities like diabetes mellitus or hypertension was available in the diagnosis codes attached to the
birth episode in each medical history. Also, more data was recorded from maternal medical history like:
obstetric complications (preeclampsia, eclampsia), the need for prenatal steroid treatment for lung
maturation with betamethisone, the disease severity scale, medical maternal complications (pneumonia
or UCI admission), the inductions of labor, and the birth mode (unassisted vaginal delivery, instrumental
vaginal delivery and cesarean delivery). Furthermore, data related to the newborn such as gestational age
at the time of delivery, newborn weight, one minute and 5 minutes APGAR test, as well as neonatal
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resuscitation or admission to the ICU, were consulted in the newborn’s medical history. The de�nitions of
the different clinical and obstetric conditions were established by international criteria.

Description of the quantitative values was made through the descriptive statistics of the mean, the
standard deviation, and the con�dence interval for the mean. Since the data distributions may not follow
a Gaussian distribution, other robust statistics such as the median and the interquartile range are also
indicated, as well as the maximum and minimum values. Distributions of categorical variables have been
described by means of absolute and percentage frequencies of the distribution. To detect statistically
signi�cant relationships between the categorical ones, Fisher's exact test will be used. To test statistically
signi�cant differences in continuous variables of scale, ratio or interval, the Student's t test will be
applied, using the Kruskall-Wallis test in the case of not ful�lling the assumptions for its application. Data
were collected and managed using REDCap (Research Electronic Data Capture) tools, hosted at Ideas for
Health Association, a secure web-based software platform designed to support data Capture for research
studies (12).

The study was carried out following The Ethics Code of the World Medical Association (declaration of
Helsinki) (13). The Institutional Investigation and Ethic Review Board of Infanta Leonor University
Hospital (CEI-HUIL) approved the study (Code ILUH R 000-21). Given the characteristics of the study,
informed consent of pregnant patients is not required.

Results
During the study period, from March 1 to December 31, 2020; a total of 1.348 patients were recorded: 86
pregnant women infected by COVID 19 and 1.262 non-infected.

Demographic features and clinical characteristics of all patients are shown in Table 1.

The mean maternal age in non-infected group was 31.5 years (26-36) and in infected group was 30 years
(28.3-31.2). Secondly, regarding ethnicity, among infected women group, 29 patients were from Spain 29
(34.5 %) while 55 (65.5 %) were from outside of our country.    In the third place, about parity in the
infected group there was 48.3 % nulliparous and 51.7 % of multiparous and in the non-infected group,
there was 44.4 % of nulliparous and 55.6 % multiparous.

In infected group there was 4.64 % (4 cases) thyroid disfunction, 1.16  % (1 case) pulmonary
comorbidities, 2.32 % (2 cases) hematologic comorbidities, 10.47  % (9 cases) obesity, 4.65 % (4 cases)
 hypertension disease and 5.81 % (5 cases) pregestacional diabetes; and in non-infected group there was
0.95 % (12) tyroid disfunction, 0.39 % (5 cases) pulmonary comorbidites, 0.85 % (13 cases) hematologic
comorbidites, 6.34 % (80 cases) obesity, 1.58 % (22 cases) hypertension disease and 1.58 % (20 cases)
pregestacional diabetes.

Of the 86 positive pregnant women during the 3rd trimester of pregnancy or at delivery, 57 % (49) were
symptomatic while 43 % (37) were asymptomatic.
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Symptomatic pregnant women were classi�ed into three groups: mild 80.2% (69), moderate 11.6% (10)
and severe 8.1% (7) being this last group of those pregnant women complicated with pneumonia.

Clinical manifestations in infected women occurred in 56.9 % being ageusia the most frequent symptom
present in 100 % of cases, followed in second place by fever with 36 %. Less frequent was headache
(16.3%) and myalgias (11.6%). Mean gestational age at diagnosis was 38 weeks (36.1-37.8) and the
mean duration of COVID 19 infection was 15 days (15.6-17.7). These characteristics of infected pregnant
women are shown in Table 2.

Pregnancy outcomes

Obstetric and neonatal outcomes in SARS-COV-2 infected pregnant women are shown in Table 3.

Regarding comorbidities 9.29% (8) in infected group were obese while only 5.9% (73 patients) in non-
infected group; 4.6% (4) of infected women had chronic hypertension versus 1% (13) of non-infected
group; and 4.65% (4) had pregestational diabetes among infected women versus 0.9% (11) in non-
infected group.

We did not observe any complications such as preeclampsia, gestational diabetes or fetal growth
restriction in infected group. Nevertheless, in non-infected group, we found gestational diabetes in 1.1%
(14) and fetal growth restriction in 1.01% (13).

About the way of labor in infected group, 83.3% of the deliveries were vaginal deliveries (59 unassisted
delivery, 11 instrumental delivery) and 16.7 % were by cesarean section (14).  On the other hand, in non-
infected group, we found 77.9% of vaginal deliveries (863 unassisted delivery, 120 instrumental delivery)
and 21.8% of cesarean section (274). 

Gestational age (GA) at delivery ranged from 38.8 to 39.6 weeks with a mean GA 40 weeks in infected
pregnant women while GA at delivery in the non-infected group ranged from 39 to 41 with a mean GA 40
weeks. (p 0.0837).

There was 1 case of antepartum fetal death at term of pregnancy in the group of uninfected women and
none in the group of infected women.

Neonatal outcomes

As for the neonates ,86 neonates from infected pregnant women were delivered during the study period.
In infected group birth weight ranged from 3152 to 3349 g with a mean weight of 3210 g. while in non-
infected group mean weight was 3240 g (2970-3540) (p=0.8597). Apgar score in infected group at the 5th
minute was 9.64 and in control group was 9.71 (p=0.275). 8 neonates (9.5 %) were admitted to the
Neonatal Intensive Care Unit (NICU) in infected group and 15 (1.2 %) neonates were admitted to the NICU
in non-infected group. Regarding the result of the umbilical artery pH mean, in infected group was 7.30
(7.27-7.30) and in non-innfected group was 7.29 (7.20-7.30) (p= 0.7451).
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Discussion
There is evidence that SARS-CoV-2 can infect syncytiotrophoblast and activate in�ammatory responses
in placentas of infected women (7) (14).

A recent meta-analysis assessed the impact of COVID 19 pandemic on maternal and perinatal outcomes
by comparing the rates of adverse outcomes during the pandemic to those before. This study reported a
signi�cant increase in maternal mortality, stillbirth and maternal stress during the pandemic (15)

Hospitalized pregnant women on the day of admission have been adopted universal testing for despite
SARS-COV-2 as a standard protocol. High risk pregnant women whose RT-PCR COVID-19 test result was
pending were kept in isolation. Breastfeeding was encouraged in all cases, while positive mothers were
instructed regarding proper hygiene with their babies.

In our study, we present the results obtained from the total pregnant patients (SARS-COV-2 infected
pregnant women and non-infected) that we attended in the period between March 1, 2020, and December
31, 2020; allowing us to identify speci�c risk factors associated with adverse maternal and neonatal
outcomes.

Regarding sociodemographic factors, no signi�cant differences were found in terms of the mother's age
or parity, however, infection by SARS-COV-2 was more frequently observed in not-Hispanic pregnant
women, perhaps associated with a lower socioeconomic level that would lead to worse hygienic
conditions and overcrowding.

Pre-existing comorbidities such as chronic hypertension, pre-existing diabetes, high maternal age, and
high body mass index are risk factors for severe covid-19 in pregnancy (16) (17). In this study we have
found a higher incidence of comorbidity in the group of infected pregnant women such as a higher rate of
high body mass index, hypertension and pre-gestational diabetes than in the control group, but only
diabetes with statistically signi�cant difference (p=0.0181).

On the other hand, our study has demonstrated, in the same way as the studies published so far, that
infection by SARS-COV-2 during pregnancy in most cases has a mild clinical course (80.23%) (18) (19).
(asymptomatic 36/86). Furthermore, the rate of severe disease with 7 cases of severe pneumonia (8.1%)
observed in our study is similar to what has been previously reported in other large cohorts and
summarized in a recent meta-analysis, in which the risk of severe disease among pregnant women with
SARS-COV-2 was estimated to be 13% (95%CI 6–21%). Although some studies show there is a higher
incidence of pregnancy complications in COVID 19 patients, such as fetal growth restriction, gestational
diabetes or hypertensive disorders like preeclampsia (20) (21), we did not �nd them in our study.
Moreover, no differences were found in gestational age at delivery, either in the rate of vaginal delivery or
cesarean section.

In addition, we did not �nd any differences in newborn weight, arterial umbilical cord pH or neonatal
resuscitation (22) (23). Nevertheless, newborns from infected pregnant women were more likely to be
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admitted to the NICU (9.5% vs 1.2%) than newborns of uninfected mothers. Finally, we did not observe
any case of neonatal death.

Conclusions
Our �ndings suggest that obstetric patients infected with COVID-19 in our hospital during the �rst two
waves of the pandemic showed a high percentage of asymptomatic patients or with mild symptoms. A
higher incidence of maternal comorbidity such as diabetes, obesity and hypertension was observed in the
infected group, but without impact on the evolution of the pregnancy, without differences in the
gestational age at delivery or the rate of cesarean sections. Only an unexplained increase in neonatal
admission to the ICU of neonates of infected mothers was observed.
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Table 1
Demographic features and clinical characteristics of for SARS-CoV-2 positive cases (n=86) and SARS-

CoV.2 negative controls (n=1282).
Variables Infected group

(n=86)
Non-infected group
(n=1262)

p-
Value

Maternal Characteristics      

Maternal age, years (mean, 95%
CI)

30 (28.36-31,20) 31,50 (26-36) 0,048

Parity, (n, %)      

Nulliparous (n, %) 41 (48,24%) 548 (43.44%) 0.121

Multiparous (n, %) 45 (51.77%) 714 (55,58%) 0,112

Ethnicity      

Hispanic (n, %) 29 (34.52%) 605 (51.9%)  

Other countries (n, %) 55 (64,48%) 654 (48,05%) 0,002

No comorbidities (n, %) 123 (27.58%) 59 (68.60%) 0,002

Maternal comorbidities      

Thyroid disfunction (n, %) 4 (4.64%) 12 (0.95%) 0.004

Pulmonary comorbidities (n, %) 1 (1.16%) 5 (0.39%) 0.061

Hematologic comorbidities (n, %) 2 (2.32%) 13 (0.85%) 0.082

Obesiity (IBM ≥30) (n, %) 9 (10.47%) 80 (6.34%) 0.172

Hypertension disease (n, %) 4 (4.65%) 22 (1.58%) 0.079

Pregestational diabetes (n, %) 5 (5.81%) 20 (1.58%) 0.018

IRQ, interquatilic range ; BMI, body mass index.
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Table 2
Clinical characteristics of SARS-CoV-2 positive cases.

Variables Infected group n=86

Gestational age at diagnosis, weeks (mean, 95% CI) 38 (36.05-37.77)

Clinical manifestation  

Asymptomatic 37 (43.02%)

Symptomatic (n, %) 49 (56.98%)

Mild (n, %) 69 (80.23%)

Moderate (n, %) 10 (11.63%)

Severe (n, %) 7 (8.14%)

Pneumonia (n, %) 7 (8.14%)

Fever (n, %) 31 (36.05%)

Ageusia (n, %) 100 (100%)

Myalgia (n, %) 10 (11.63%)

Headache (n, %) 14 (16.28%)

Sore throat (n, %) 1 (1.16%)

Dyspnea (n, %) 18 (20.93%)

Covid infection duration (days, median IRC 95%) (n, %) 15 (15.58-17.74)

Pulomary maduration needed (betamethisone) 14 (16.67%)

Maternal ICU admision (n, %) 1 (1.18%)

ICU, intensive care unit.
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Table 3
Obstetric and neonatal outcomes of SARS-COV-2 positive cases (n=86) and SARS-CoV-2 negative

controls (n=1282).
Variables Infected group

(n=86)
Non-infected group
(n=1262)

p-
Value

Pregnancy complications      

FGR (n, %) 0 13 (1.01%) 0.000

GDM (n, %) 0 14 (1.09%) 0.000

Pre-eclampsia (n, %) 0 3 (0.23%) 0.253

Placenta accreta/previa (n, %) 0 2 0.245

Pulmonary maduration nedeed with
betamethisone (n, %)

14 (16.67%) 14 (1.11%) 0.000

Vaginal delivery (n, %) 70 (83,34%) 983 /77,89%) 0.366

Cesarean section (n, %) 14 (16,67%) 274 (21,71%) 0.362

Gestational age at delivery, weeks (median,
ICR 95%) (n, %)

40 (38,84-39,56) 40 (39-41) 0.084

Maternal admission to ICU (n, %) 1 (1.18%) 5 (0.40%) 0.325

Fetal distress (n, %) 13 (15.12%) 130 (10.34%) 0.203

Delivery complications (n, %) 10 (11.90%) 205 (16.28%) 0.357

Birth weight, g. (median, ICR 95%) (n, %) 3210 (3152-
3349)

3240 (2970-3540) 0.859

Apgar score 1st min ≥8 (n, %) 79 (91%)

Median 9 (9-9)

Mean 8.59

1148 (92.4%)

Median 9 (8-9

Mean 8.57

0.301

Apgar score 5th min ≥8 (n, %) 85 (98,84%)

Median 10 (10-
10)

1233 Median 10 (10-
10)

0.275

Stillbirth (n, %) 0 1 (1,16%) 0.356

Umbilical artery pH (n, %) 7,30 (7,27-7,30) 7,29 (7,20-7,30) 0.745

Neonatal admission to NICU 8 (9,52%) 15 (1.19%) 0.000

FGR, fetal growth restriction; GDM, gestational diabetes mellitus; NICU, NICU: neonatal intensive care
unit.


