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Abstract

Introduction: The aim of this study is to report our clinical experience in the manage-
ment of pregnant women infected with severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) during the first 30 days of the coronavirus disease (COVID-19)
pandemic.

Material and methods: We reviewed clinical data from the first 60 pregnant women
with COVID-19 whose care was managed at Puerta de Hierro University Hospital,
Madrid, Spain from 14 March to 14 April 2020. Demographic data, clinical findings,
laboratory test results, imaging findings, treatment received, and outcomes were col-
lected. An analysis of variance (Kruskal-Wallis test) was performed to compare the
medians of laboratory parameters. Fisher's exact test was used to evaluate categori-
cal variables. A correspondence analysis was used to explore associations between
variables.

Results: A total of 60 pregnant women were diagnosed with COVID-19. The most
common symptoms were fever and cough (75.5% each) followed by dyspnea (37.8%).
Forty-one women (68.6%) required hospital admission (18 because of disease wors-
ening and 23 for delivery) of whom 21 women (35%) underwent pharmacological
treatment, including hydroxychloroquine, antivirals, antibiotics, and tocilizumab.
No renal or cardiac failures or maternal deaths were reported. Lymphopenia (50%),
thrombocytopenia (25%), and elevated C-reactive protein (CRP) (59%) were observed
in the early stages of the disease. Median CRP, D-dimer, and the neutrophil/lympho-
cyte ratio were elevated. High CRP and D-dimer levels were the parameters most
frequently associated with severe pneumonia. The neutrophil/lymphocyte ratio was
found to be the most sensitive marker for disease improvement (relative risk 6.65;
95% Cl 4.1-5.9). During the study period, 18 of the women (78%) delivered vaginally.
All newborns tested negative for SARS-CoV-2 and none of them were infected during
breastfeeding. No SARS-CoV-2 was detected in placental tissue.

Conclusions: Most of the pregnant women with COVID-19 had a favorable clini-
cal course. However, one-third of them developed pneumonia, of whom 5% pre-
sented a critical clinical status. CRP and D-dimer levels positively correlated with

severe pneumonia and the neutrophil/lymphocyte ratio decreased as the patients

Abbreviations: COVID-19, coronavirus disease 2019; CRP, C-reactive protein; HELLP, hemolysis, elevated liver enzymes, low platelets; ICU, intensive care unit; LDH, lactate
dehydrogenase; NLR, neutrophils/lymphocytes ratio; RT-PCR, reverse transcription polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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1 | INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
isan RNA virus responsible for the 2019 coronavirus disease (COVID-
19).1 COVID-19 can present with common cold-like symptoms to a
more severe disease, such as pneumonia and severe acute respira-
tory syndrome, and may cause multiple organ failure and death.

In the 3 months since the World Health Organization's world-
wide Public Health emergency declaration (first COVID-19 case was
reported on 31 December 2019),%2 more than 3 207 543 confirmed
cases and 227 379 deaths were reported globally, including 212 917
cases and 24 275 deaths in Spain (as of 30 April 2020).% Progression
of COVID-19 has been exponential; the first Spanish case was con-
firmed on 1 February 2020 (Canary Islands), followed by a second
case 10 days later (on the peninsula). Since then, an exponential
growth of cases has continued.

The global management of more than 3 million COVID-19 pa-
tients within a relatively short period has provided important data
on epidemiological characteristics, viral transmission mechanisms,
clinical symptoms, and diagnosis as well as prevention and treatment
of the disease.’*! However, knowledge regarding clinical course and
management of pregnant women with COVID-19 is still limited. The
published literature to date indicates that pregnant women may be
more vulnerable to COVID-19. The disease may be associated with
an increased risk of premature rupture of membranes, preterm de-
livery, fetal tachycardia, and fetal distress. Lymphocytopenia and
elevated C-reactive protein (CRP) levels were observed in the ma-
jority of pregnant women with COVID-19.1213 A recently published
systematic review suggested that there is a higher risk of severe
maternal morbidity and perinatal death associated with COVID-19
infection, although maternal-fetal transmission was not detected.*

The aim of our study was to describe our experience in the clin-
ical management of 60 COVID-19-positive pregnant women who
were attended to in our hospital during the first month of the ep-

idemic in Spain.

2 | MATERIAL AND METHODS

Data were collected from the first 60 pregnant women with COVID-
19 who were treated at Puerta de Hierro University Hospital Madrid,
Spain from 14 March to 14 April 2020.

improved clinically. Seventy-eight percent of the women had a vaginal delivery. No

vertical or horizontal transmissions were diagnosed in the neonates during labor or

breastfeeding, coronavirus 2, coronavirus disease-2019, labor, newborn, pregnancy, severe

acute respiratory syndrome , severe acute respiratory syndrome coronavirus 2, vertical

Key Message
Thirty percent of pregnant women with COVID-19 pre-

sented with pneumonia. Increased C-reactive protein and
D-dimer levels, increased neutrophil/lymphocyte ratios,
and lymphopenia were associated with worse outcomes.
Vaginal delivery appears to be safe as no neonates were
infected at birth.

Demographic variables collected were maternal age, type of ex-
posure, gestational age, parity, and information on the course of the
pregnancy. In addition, the following clinical data were extracted
from the medical records: symptoms, pneumonia diagnosis, CURB65
(Confusion, Urea, Respiratory rate, Blood pressure, age 265 years)
score for pneumonia severity (shown in Figure 1), hospital admission,
respiratory co-infections, type of delivery, and treatment.

All women were seen in the Obstetrics Emergency Room either
because they were showing clinical symptoms (eg, fever, cough, and
respiratory distress) or because they were in labor. COVID-19 diagno-
sis was confirmed by a quantitative reverse transcription polymerase
chain reaction (RT-PCR) test for SARS-CoV-2 on nasopharyngeal
swabs. All COVID-19 patients were classified as: (a) Stage |, or early
infection phase, if the patient was asymptomatic or if symptoms were
fever, cough, diarrhea, or headache. (b) Stage Il, or lung disease phase,
if patient presented dyspnea; (c) Stage lll, or hyperinflammatory phase,
if sepsis, shock, or cardiac failure was diagnosed.

Laboratory tests included a complete blood count, complete
coagulation, renal and liver function tests, D-dimer, CRP, lactate
dehydrogenase (LDH), creatine kinase, troponin I, ferritin, and inter-
leukin-6 levels. Moreover, women with symptoms underwent chest
radiography, obstetric ultrasound, and fetal heart rate monitoring (if
>23 weeks pregnant). For those prescribed hydroxychloroquine, an

electrocardiogram (normal QTc interval = 460) was also performed.

2.1 | Hospital admission

Pregnant women with COVID-19 were admitted to the hospital ei-

ther because they were in labor or because they presented symptoms
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FIGURE 1 Pneumonia risk score
CURB-65. BUN, blood urea nitrogen; ICU, Assign 0 or 1 point Score
intensive care unit
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U | 5uN>19 mgidl 1
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R | 30min 1
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65 yr | Age 265 years 1
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Score Group mortality g
0-1 1 1.5% Home
2 2 9.2% Likely to need admission
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i N =41 pneumonia N =5 | Severe J Metilpredisolone 1 mg/kg/day x 5
N=2 r days

FIGURE 2 Flowchart of pregnant women with COVID 19 [Colour figure can be viewed at wileyonlinelibrary.com]

or signs of disease complications (eg, persistent fever, dyspnea, ra-
diological diagnosis of pneumonia, or oxygen saturations <95%). The
severity of pneumonia was classified following a radiography-based
score in which each of the five lung lobes was assessed for degree of
involvement and classified as normal: 0%, mild pneumonia: 1%-25%,

moderate pneumonia: 26%-50%, or severe pneumonia: >50%.%°

2.2 | Treatment for pregnant women with
COVID-19

The protocols implemented at our hospital were as follows: (a) mainly
symptomatic treatment for asymptomatic patients: rest at home and

1 g of paracetamol every 8 hours, as needed, for fever or general
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discomfort; (b) Protocol 1 for pregnant women with comorbidities
and/or symptoms of upper respiratory tract infection; (c) Protocol
2 for women with mild pneumonia; (d) Protocol 3 for women with
severe pneumonia and acute respiratory distress syndrome or for
women with poor clinical progression. The description of protocols
1, 2, and 3 is given in Figure 2. Protocols 2 and 3 required hospital
admission and oxygen therapy.

2.3 | Childbirth

Vaginal delivery or cesarean section was indicated according to the pro-
tocols of the Spanish Society of Gynecology and Obstetrics. Additionally,
cesarean sections were indicated for maternal benefit if a severe health
disorder, such as SARS, appeared. Delivery care was performed by ob-
stetricians and all delivery staff followed the precautions and recom-
mendations on infection prevention and control. All newborns were
tested for SARS-CoV-2 in the first 2 hours after delivery by quantitative
RT-PCR on samples from the respiratory tract (nasopharyngeal swab).
In cases where the newborns had respiratory distress syndrome, the
SARS-CoV-2 test was repeated 24 hours later. Samples of six placentas
were also tested for SARS-CoV-2 by quantitative RT-PCR.

2.4 | Statistical analyses

Medians and ranges of all the variables were calculated and an analy-
sis of variance (Kruskal-Wallis test) was performed to compare the
medians of the laboratory parameters obtained on the first and last
days of assessment. The Fisher's exact test and the relative risk were
used to evaluate associations between variables and the health sta-
tus of pregnant women with COVID-19; P-values <.05 were consid-
ered significant.

A correspondence analysis was used to explore associations be-
tween CRP, D-Dimer, and LDH levels, and lymphopenia and the pro-
gression of the disease in women with mild, moderate, and severe
pneumonia. This analysis was also used to establish the value of the
goodness-of-fit statistics and assign order to unordered variables.
The statistical analysis was performed using R version 3.6.3 soft-
ware (R Core Team, 2020).

2.5 | Ethical approval

Approval was given by the hospital's Research Ethics Committee
(reference number: P 78/20; date of approval: 14 April 2020) and an
Informed Consent was signed by all patients.

3 | RESULTS

A total of 60 pregnant women were confirmed to have COVID-19
by an RT-PCR test (cobas® SARS-CoV-2 by Roche Diagnostics) for

TABLE 1 Demographic characteristics of COVID 19 in pregnant
women

Overall N (%)

Maternal age 60
<30y 11 (18.3%)
30-34y 24 (40.0%)
35-40y 22 (36.7%)
>40y 3(5.0%)
Exposure type 60
Infected at household or by relatives 21 (35.0%)
Infected at workplace 6 (10.0%)
Healthcare professionals 4
Other professions 2
Mixed: family/workplace 1(1.7%)

Unknown 32 (53.3%)
Gestational age 60

1st trimester (1-12 weeks) 10 (16.7%)

2nd trimester (13-26 weeks) 16 (26.7%)

3rd trimester (27-41 weeks) 34 (56.6%)

Parity 60
Primiparous 27 (45.0%)
Multiparous 33 (55.0%)
Plurality 60
Singleton 60 (100%)
Multiple 0 (0%)
Pregnancy follow up 60
Normal 49 (81.7%)
Abnormal 11 (18.3%)
FGR/FSGA 9
RPB 3
Preeclampsia 3
DVT 2

Abbreviations: DVT, deep venous thrombosis; FGR, fetal growth
restriction (fetal weight <3rd centile for gestational age); FSGA, fetus
small-for-gestational-age (fetal weight <10th centile for gestational age);
N, number; RPB, risk of preterm birth, y, year.

SARS-CoV-2 on nasopharyngeal swabs. The demographic charac-
teristics of the study population are shown in Table 1. More than
one third of the women were infected at home or by relatives. The
median maternal age was 34 years (range 22-43 years). The median
gestational age was 32 weeks (range 5-41 weeks).

During the first 5 days of illness, women were asymptomatic but
already contagious. Subsequently, 25% remained asymptomatic, 70%
developed mild or moderate symptoms, and 5% developed severe to
critical symptoms. The most common symptoms among our patients
were fever and cough. Dyspnea was present in 17 of them (37.8%).
Hospital admissions were necessary in 41 patients (68.3%): 18 as the
result of COVID-19 complications and 23 for deliveries. A total of

10 women needed oxygen support (10%), via nasal prongs for eight
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TABLE 2 Descriptive analyses of

clinical findings Overall
Symptoms 60 N (%)
Asymptomatic COVID-19 15 (25.0%)
Symptomatic COVID-19 45 (75.0%)
Fever 34 (75.5%)
Cough 34 (75.5%)
Dyspnea 17 (37.8%)
COVID-19 stages 60 N (%)
Stage | or early infection phase 42 (70.0%)
Stage Il or lung disease phase 15 (25.0%)
Stage Il or hyperinflammatory phase 3 (5.0%)
CURB65 scale
0 57 (95.0%)
1 3(5.0%)
22 0(0%)
Pregnant women with COVID-19 60 N (%)
Without pneumonia 42 (70.0%)
With pneumonia 18 (30.0%)
Mild 9 (50.0%)
Moderate 7 (38.9%)
Severe 2(11.1%)
Respiratory co-infection 5(27.8%)
Hospital admissions 41 Median
(range)
COVID-19 length of stay (days). N = 18 3(1-13)
Delivery length of stay (days). N = 23 3(1-9)
Delivery 60 N (%)
Overall 23 (38.3%)
Spontaneous vaginal delivery 14 (60.9%)
Instrumental delivery 4 (17.4%)
Cesarean section 5(21.7%)
Premature delivery 2 (8.7%)
Vertical transmission to newborn 0 (0%)
Treatment 60 N (%)
Symptomatic 39 (65.0%)
Hydroxychloroquine 10 (16.7%)
Hydroxychloroquine + lopinavir + ritonavir 3(5.0%)
Hydroxychloroquine + darunavir + ritonavir 3(5.0%)
Hydroxychloroquine + darunavir + ritonavir + tocilizumab 2(3.3%)
Hydroxychloroquine + darunavir + cobicistat 3(5.0%)

women and high-flow oxygen mask with reservoir bag for two women.
Eighteen women (30%) were diagnosed with pneumonia based on a
chest radiograph. Three women were evaluated by the intensive care
unit (ICU), and one of them required ICU admission. During this period,
there were no maternal deaths. Clinical findings are shown in Table 2.

The most common laboratory findings in pregnant women with
COVID-19 are summarized in Tables 3 and 4. In the study, the me-
dian of CRP and D-dimer levels, and the neutrophil/lymphocyte ratio

(NLR) were elevated. The cut-off value for each variable in severe
pneumonia was as follows: CRP >60 mg/L, D-dimer >1.9 pg/mL, and
lymphocytes <0.9 x 10E3/uL. Of all the women with persisting and
severe symptoms, three (5%) had high ferritin and interleukin-6 levels.
None of the individuals were diagnosed with renal or cardiac failure.

Oxygen saturation, liver function, CRP and LDH levels, lympho-
penia, NLR, dimer-D levels, and thrombocytopenia were correlated
with the worsening of COVID-19 (Tables 3 and 4).
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Symptomatic treatment was required for 39 women (65%), and
experimental treatment was administered in 21 women (35%); pro-
tocols and distributions of treatments are summarized in Figure 2
and Table 2. In addition, five women required antibiotics for respi-
ratory co-infections (Pneumococcus, Haemophilus influenzae, meth-
icillin-resistant Staphylococcus aureus, Mycoplasma pneumoniae),
and 25 women were treated with low-molecular-weight heparin for
thromboprophylaxis.

During the study period, 23 women with COVID-19 delivered
in our hospital; five of them had cesarean section (one for maternal
respiratory failure at 34*2 weeks of gestation with uterine activity
and breech presentation, two for non-progression of labor, one for
induction failure, and one because of hemolysis, elevated liver en-
zymes, low platelets [HELLP] syndrome) and 18 had vaginal deliveries.

Placental tissue from six women was sent to the Microbiology Unit;

SARS-CoV-2 was not identified in any of the placental samples. Two of
the 23 deliveries were preterm. The clinical course in the puerperium
was uncomplicated for 22 women; only one woman (with HELLP syn-
drome) required ICU admission. The twenty-three newborns tested
negative for SARS-CoV-2 by RT-PCR nasopharyngeal swabs. Twenty-
one of the 23 neonates were breastfed and two of them needed
admission to the Neonatal Intensive Care Unit: one because of a re-
spiratory distress syndrome and the other for hemolytic anemia.

The statistical analysis demonstrated that continuous decreases
of NLR were shown to be the most sensitive marker for disease
improvement (relative risk 6.65; 95% Cl| 4.1-5.9). Furthermore, a
multivariate analysis with a correspondence analysis revealed an
association between CRP and D-dimer levels with severe pneumo-
nia (P < .000). Likewise, elevated neutrophil counts were associated

with severe pneumonia (P = .024).

TABLE 3 Changesinlaboratory test variables in pregnant women with COVID-19 during the course of disease

Total First day at hospital Last day at hospital

Laboratory variables

(measure, normal range) Median Range Median Range Median Range p

Sato, (<95%) 96 87-99 97 93-99 95 91-100 .325

AST (U/L, 6-40) 27 14-86 25 13-58 25 14-54 .876

ALT (U/L, 6-40) 15.8 8-108 16 8-37 17 7-124 .305

CRP (mg/L, 0.1-10) 17.8 0.9-147.4 15.9 0.9-118.7 17 1.8-147.4 .873

LDH (U/L, 120-246) 188.5 134-437 178.5 134-345 189 120-352 .708

Lymphocytes (x10E3/pL, 1.3 0.4-2.5 1.2 0.6-2.4 1.5 0.9-2.4 .118
1.2-4)

Neutrophils (x10E3/uL, 5.6 1.2-10.3 5.4 2.5-8.2 4.2 1.2-59 .205
1.5-7.5)

N/L ratio (<3) 4.6 1.3-144 4.5 2.4-10.2 2.6 1.3-5.7 .009

D-dimer (ug/mL, 0.1-0.5) 1.0 0.2-7.8 1.0 0.2-1.9 1.3 0.3-2.3 .834

Platelets (x10E3/pL, 218 100-466 193.5 109-320 206 147-382 .217
150-400)

Laboratory variables Mild pneumonia Moderate pneumonia Severe pneumonia P
(measure, normal range) Median Range Median Range Median Range

Sato, (<95%) 97 91-100 96 85-99 95 87-99 .63

AST (U/L, 6-40) 36.5 25-62 34.3 14-83 41 20-86 972

ALT (U/L, 6-40) 29.5 15-49 26 8-108 24 13-75 747

CRP (mg/L, 0.1-10) 23.0 4.5-44.6 23.7 3.6-118.7 60 1.8-147.4 435

LDH (U/L, 120-246) 180 154-437 210.3 154-379 225.5 161-297 .256

Lymphocytes (x10E3/pL, 1.2 0.6-2 1.4 0.4-1.8 0.9 0.5-2.4 434
1.2-4)

Neutrophils (x10E3/uL, 3.9 2.4-6.9 5.6 1.4-10.1 6.2 2.4-10.3 .024
1.5-7.5)

N/L ratio (<3) 3.7 1.3-10.2 5.2 1.7-14.4 6.8 2.5-13.9 .056

D-dimer (ug/mL, 0.1-0.5) 0.9 0.5-2.2 0.9 0.4-1.8 1.9 0.4-7.8 .841

Platelets (x10E3/uL, 196 164-288 233 100-466 240 132-321 .507
150-400)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; LDH, lactate dehydrogenase; N/L,

neutrophil to lymphocyte ratio; Sato,, oxygen saturation.
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TABLE 4 Distribution of laboratory test variables in pregnant women with COVID-19

Total First day at hospital Last day at hospital
Laboratory variables (measure, normal
range) N % N % N % P
Sato, (<95%) 5/19 26 1/15 7 3/14 21 .336
TAST (U/L, 6-40) 4/20 20 1/17 6 3/15 20 445
TALT (U/L, 6-40) 1/20 5 0/17 0 2/15 13 371
TCRP (mg/L, 0.1-10) 15/20 75 10/17 59 10/13 77 .575
TLDH (U/L, 120-246) 4/20 20 2/14 14 3/14 21 1
JLymphocytes (x10E3/microL, 1.2-4) 8/20 40 10/20 50 4/14 29 .535
TNeutrophils (x10E3/pL, 1.5-7.5) 2/20 10 3/20 15 0/14 0 420
TN/L ratio (<3) 17/20 85 19/20 95 4/14 29 2.69e-05
1'D-dimer (pg/mL, 0.1-0.5) 18/19 95 15/16 96 9/12 75 .281
JPlatelets (x10E3/uL, 150-400) 3/20 15 5/20 25 0/14 0 .239
Laboratory variables (measure, normal range)  Mild pneumonia Moderate pneumonia Severe pneumonia P

N % N % N %
Sato, (<95%) 0/4 0 1/6 17 1/2 50 409
TAST (U/L, 6-40) 1/4 25 2/6 33 1/2 50 1
TALT (U/L, 6-40) 0/4 0 1/6 17 0/2 0 1
TCRP (mg/L, 0.1-10) 3/4 75 5/6 83 2/2 100 1
TLDH (U/L, 120-246) 0/4 0 2/6 88 1/2 50 0.346
JLymphocytes (x10E3/microlL, 1.2-4) 2/4 50 2/6 33 2/2 100 0.481
TNeutrophils (x10E3/microL, 1.5 -7.5) 0/4 0 2/6 33 0/2 0 0.636
TN/L ratio (<3) 2/4 50 6/6 100 2/2 100 0.106
TD-dimer (pg/mL, 0.1-0.5) 4/4 100 6/6 100 2/2 100 1
JPlatelets (x10E3/microL, 150-400) 0/4 0 1/6 17 0/2 0 1

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein; LDH, lactate dehydrogenase; N/L,

neutrophil to lymphocyte ratio; Sato,, oxygen saturation.

4 | DISCUSSION

According to the evolution of our patients, we describe COVID-19 as
a three-phase disease.

The early infection phase is a viral response phase, where the
most common symptoms are fever, cough, diarrhea, or headache.
Seventy percent of our patients were asymptomatic or had mild
symptoms at the time of diagnosis; they only received symptomatic
treatment and the disease did not progress further in any of these
cases. Lymphopenia (50%) and thrombocytopenia (25%) were ob-
served in the early stages of disease, and close to 60% of patients had
increased CRP (Table 4).

Inthe lung disease phase, SARS-CoV-2 can cause massive dam-
age to the liver and renal tissues which results from an excessive
release of cytokines that, in turn, induces a severe pro-inflam-
matory response in the lungs, which frequently causes dyspnea
and hypoxemia. In our study, 38% of our patients showed dys-
pnea and 40% of symptomatic patients presented with pneumo-
nia. Moderate or severe pro-inflammatory response in the lung
accounts for 15% of them (Table 2). Transitory hepatic disorder

was present in 25%-50% of pregnant women with pneumonia

(Table 3). During the observation period, lymphopenia (40%),
and increased NLR (85%), CRP (75%), and D-dimer (95%) levels
were present in pregnant women with COVID-19, which is con-
sistent with the published medical data.*?>* Moreover, our study
demonstrated NLR decrease as a potential marker of patient
improvement.

The hyperinflammatory phase occurs when an excessive
immune and inflammatory response arises. As we previously
stated above, critical status in pregnant women with COVID-19
accounts for 5%.'* Interleukin-6 and ferritin levels were signifi-
cantly elevated during the critical infection phase. However, no
patients developed hepatic, renal, or cardiac failure in our cohort.
In general terms, respiratory viral infections increase the risk of
bacterial infections leading to a more severe respiratory disease.
In our cohort, the most severe cases had neutrophilia and a con-
current bacterial sepsis (one with pneumococcus and one with
methicillin-resistant Staphylococcus aureus) or were associated
with HELLP syndrome. For this reason, we believe that pregnant
women with COVID-19 with pneumonia should be investigated
for the early diagnosis and treatment of possible bacterial respi-

ratory co-infections.
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Data from China suggest that the clinical course of SARS CoV-
2-infected pregnant women is similar to that of the general popu-
lation.*®"*® In our experience, the normal course of pregnancy was
altered in 18% of COVID-19-positive women. In our cohort, 5% had
preeclampsia, 5% fetal growth restriction, 5% preterm birth, and 3%
coagulopathy.

The incidence of preeclampsia in the non-COVID-19 pregnant
population is reported to be 3.4%-4.6%.172° One of our patients de-
veloped HELLP syndrome and two had preeclampsia. There could
be an association between COVID-19 and preeclampsia as it has
been described that SARS-CoV-2 uses the angiotensin-converting
enzyme 2 receptor for cell entry.21

Coronavirus infection is often complicated by coagulopathy,
which is associated with a high mortality rate. Additionally, high
D-dimer levels are a sign of coagulopathy and indicates poor
prognosis.zz'24 As in non-pregnant women, D-dimer may be in-
creased in pregnant and puerperal women with coronavirus in-
fection. In fact, our study showed that D-dimer increases in those
patients with severe clinical features. Given the increased throm-
boembolic risk during pregnancy and puerperium, consideration
should be given to prescribing thromboprophylaxis to these
patients. Based on our experience and several observations,?®
we have developed a protocol to initiate low-molecular-weight
heparin at prophylactic dose for at least 10 days after delivery.
We recommend increasing low-molecular-weight heparin to a
therapeutic dose for 6 weeks after delivery in those women with
higher thromboembolic risk.

Finally, the scarce evidence published until now suggests the
lack of vertical transmission, as SARS-CoV-2 was not detected in
the placenta, amniotic fluid or neonate samples immediately after
birth.162%27 However, cesarean sections were performed in almost
all previously published cases.** At our hospital, 18 of 23 COVID-
19-positive women had a vaginal delivery and the delivery care fol-
lowed the World Health Organization recommendations. In all of our
cases, neonates tested negative, irrespective of the mode of deliv-
ery. Therefore, we hypothesize that there is no vertical transmission
through the birth canal.

The Breastfeeding Committee at Puerta de Hierro University
Hospital approved breastfeeding of newborns by mothers
with COVID-19, provided that adequate protection measures
were taken and World Health Organization and United Nations
International Children's Emergency Fund recommendations were
followed.?®2? We did not diagnose COVID-19 in any of the breast-
fed infants.

The present study has several limitations resulting from its ret-
rospective design and small sample size. This study was carried out
in the first 4 weeks of an epidemic that has caused devastating con-
sequences in our country. The scarcity of diagnostic tests, limited
knowledge about the disease, the limited access to antiretroviral
drugs, and restricted hospital capacity for admission and intensive
care could have affected the clinical outcomes. Therefore, our re-
sults should be interpreted with caution and their generalizability

may be limited.

5 | CONCLUSION

In 70% of our cases, the clinical course of COVID-19 in the pregnant
women was mild. Only 30% of the women had pneumonia, 5% of
whom developed a critical condition. High CRP and D-dimer levels
correlated with severe pneumonia, whereas an NLR decrease sug-
gested a favorable outcome for pregnant women. Vaginal delivery
appears to be safe, as 78% of our patients had vaginal delivery and
none of the newborns were infected.
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