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Abstract

Background This study was undertaken to evaluate the clinical characteristics and perinatal outcomes of pregnant women with

COVID-19 in different trimesters and to determine the possibility of vertical transmission of the disease. Methods Medical

records of 25 consecutive pregnant women with laboratory-confirmed COVID-19 who were admitted to Renmin Hospital of

Wuhan University, Wuhan, China, from Feb 1 to Mar 20, 2020 were reviewed. Results Eleven cases were in early and middle

pregnancy, and 14 cases were in late pregnancy. Seven of 25 women (28.0%) had mild disease, 15 (60.0%) had moderate disease,

and 3 (12.0%) had severe disease. The most common symptoms of patients were fever (48.0%) and cough (48.0%), though

7 (28.0%) of them were asymptomatic at admission. Fever was more prevalent in early and middle pregnancy than in late

pregnancy (72.7% vs. 28.6%, P=0.028). Among patients in early and middle pregnancy, there were 1 spontaneous abortion and

3 induced abortions, but no intrauterine growth restriction was observed among ongoing pregnancies. All 14 patients in late

pregnancy underwent a cesarean section, with 4 premature deliveries (28.6%). No neonatal asphyxia or death was recorded.

Nasopharyngeal swab samples from 6 neonates were tested for SARZ-CoV-2, and all were negative. In one neonate, the anal

swab was positive for SARS-CoV-2, and IgG and IgM were increased. Conclusions The clinical characteristics of COVID-19 in

early and middle pregnant women were similar to those in late pregnancy. There is a potential risk of vertical transmission in

SARS-CoV-2.
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ABSTRACT

Background

This study was undertaken to evaluate the clinical characteristics and perinatal outcomes of pregnant women
with COVID-19 in different trimesters and to determine the possibility of vertical transmission of the disease.

Methods

Medical records of 25 consecutive pregnant women with laboratory-confirmed COVID-19 who were admitted
to Renmin Hospital of Wuhan University, Wuhan, China, from Feb 1 to Mar 20, 2020 were reviewed.

Results

Eleven cases were in early and middle pregnancy, and 14 cases were in late pregnancy. Seven of 25 women
(28.0%) had mild disease, 15 (60.0%) had moderate disease, and 3 (12.0%) had severe disease. The most
common symptoms of patients were fever (48.0%) and cough (48.0%), though 7 (28.0%) of them were asymp-
tomatic at admission. Fever was more prevalent in early and middle pregnancy than in late pregnancy (72.7%
vs. 28.6%, P=0.028). Among patients in early and middle pregnancy, there were 1 spontaneous abortion
and 3 induced abortions, but no intrauterine growth restriction was observed among ongoing pregnancies.
All 14 patients in late pregnancy underwent a cesarean section, with 4 premature deliveries (28.6%). No
neonatal asphyxia or death was recorded. Nasopharyngeal swab samples from 6 neonates were tested for
SARZ-CoV-2, and all were negative. In one neonate, the anal swab was positive for SARS-CoV-2, and IgG
and IgM were increased.

Conclusions

The clinical characteristics of COVID-19 in early and middle pregnant women were similar to those in late
pregnancy. There is a potential risk of vertical transmission in SARS-CoV-2.

Keywords

Coronavirus disease 2019 (COVID-19); Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2);
pregnant; characteristics

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), first reported in Wuhan, Hubei province,
China at the end of 2019, spread rapidly throughout China in a few weeks and has become a global health
problem1, 2. The World Health Organization (WHO) proclaimed the outbreak a Public Health Emergency
of International Concern (PHEIC) on January 30, 2020 and named the disease as the Coronavirus Disease
2019 (COVID-19) on February 12, 20201, 3. Knowledge of the epidemiological characteristics, pathogenesis,
symptoms, diagnosis, prevention and treatment of this emerging agent have increased rapidly4-9.

However, data on pregnant women with COVID-19 were limited and myalgia, and no severe case of COVID-
19 or SARS-CoV-2 associated death was reported, especially in early and middle pregnancy. A retrospective
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review conducted by Chen10 et al showed that the most common symptoms of COVID-19 in pregnant
women were fever, cough and myalgia and no severe COVID-19 or died development. But all the pregnant
women in the research were in their third trimester of pregnancy. The maternal immune system is extremely
sensitive and easily challenged by external stimulation in early pregnancy, with effects on fetal growth and
development11, 12. Greater emphasis must be placed on the description of pregnant women infected with
SARS-CoV-2 in early and middle pregnancy.

The body of literature on clinical characteristics and perinatal outcomes of women with COVID-19 during
the first or second trimesters is limited. In addition, whether SARS-CoV-2 can be transmitted vertically in
utero is controversial. We retrospectively analyzed the medical records of 25 consecutive pregnant women
in different stages, and investigated the clinical characteristics, fetal status and pregnancy outcome.

Methods

Patients

This retrospective study included pregnant women from East District of People’s Hospital of Wuhan Univer-
sity (Wuhan, China). All pregnant women who were diagnosed with COVID-19 according to WHO interim
guidance between Feb 1, 2020 and Mar 20, 2020 were screened in our study. We classified the women into
two groups, namely early and middle pregnancy (1-27 weeks of gestation) and late pregnancy ([?]28 weeks of
gestation). Ethics approval was granted by the ethics board of the Institute of People’s Hospital of Wuhan
University (WDRY2020-K068). Informed consent was waived in view of the retrospective nature of the
study.

Procedures

Perinatal data including clinical symptoms (collected at admission), laboratory findings (blood specimens
were collected at admission), chest CT images (with good protection of lead clothing), treatment (including
drugs, intensive care and mechanical ventilation), maternal complications and pregnancy outcomes were
collected from electronic medical records. The neonates’ information including gestational age, birth weight,
Apgar score, laboratory findings and adverse events were analyzed. Data were independently checked for
accuracy by two investigators (P. Tian and Z. Huang). Clearance of viral RNA was defined as two consecutive
negative nucleic acid tests on respiratory tract specimens, taken at least 24 hours apart. Classification for
mild, moderate, severe and critical COVID-19 was based on the Chinese guideline for COVID-19 management
(version 5.0)13.

Qualitative RT-PCR and SARS-CoV-2 antibody testing

All maternal cases had SARS-CoV-2 infection confirmed by real-time reverse transcriptase polymerase chain
reaction (RT-PCR) using the Chinese Center for Disease Control and Prevention (CDC) recommended
assay (BioGerm, Shanghai, China) as described previously.10 Conditions for amplification included reverse
transcription at 50°C for 15 min, pre-denaturation at 95°C for 15 min, and 45 cycles of 94°C for 15 seconds
and 60°C for 30 seconds. A cycle threshold value (Ct-value) less than 40 was defined as positive. Neonatal
nasopharyngeal and anal swab samples were collected in a subset of neonates at birth, and sent to the
laboratory of the Wuhan Center for Disease Control and Prevention for detection of SARS-CoV-2 RNA by
RT-PCR, as described above. IgG and IgM were analysed in blood specimens, using a novel chemiluminescent
immunoassay (CLIA assays Kit, YHLO) based strictly on the manufacturer’s instructions. Cut-off thresholds
for SARS-CoV-2 IgM and IgG were both 10.0 AU/mL. Sample collection, processing, and laboratory testing
were based on WHO guidance14.

Statistical analysis

Demographic and clinical characteristics of patients with COVID-19 were analyzed using descriptive stati-
stics. The Mann-Whitney U test and Student t-test were used to determine significant differences between
continuous variables, as appropriate. The adjusted Chi-square test was used to determine significant dif-
ferences between categorical variables. Statistical significance was set at two-sided P-values [?] 0.05. All
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analyses were performed with Statistical Product and Service Solutions (SPSS) version 21 (IBM Corp, Ar-
monk, NY).

Results

Clinical characteristic and laboratory abnormalities

Twenty-five consecutive pregnant women with COVID-19 confirmed by RT-PCR for SARS-CoV-2 are in-
cluded in this analysis. Eleven cases (44.0%) were in the early and middle pregnancy group, and the
remainder were in the late pregnancy group (Table 1). Seven (28.0%) had mild disease, 15 (60.0%) had
moderate disease, and 3 (12.0%) had severe disease. The most common symptoms were fever (12/25, 48.0%)
and cough (12/25, 48.0%), followed by sputum production (16.0%), dyspnea (8.0%), fatigue (4.0%), anorexia
(4.0%), sore throat (4.0%), myalgia (4.0%) and diarrhea (4.0%). Seven (28.0%) were asymptomatic. Fever
was more prevalent in early and middle pregnancy than in late pregnancy (72.7% vs. 28.6%, p=0.028), but
not statistically in other symptoms of two groups (Table 1).

Data from laboratory tests showed that creatinine and D-Dimer was significantly lower in early and middle
pregnancy than that in late pregnancy (40.0 umol/L vs. 48.0 umol/L, P= 0.033; 0.8 mg/L vs. 1.7 mg/L,
P=0.038, respectively). Other laboratory findings, including leukocyte count, hemoglobin, albumin, globulin
and alanine transaminase were similar between the two groups (Table 2).

All of the patients had chest X-ray or CT scan imaging on admission, the majority (60.0%) had bilateral
abnormalities including ground-glass opacity or patchy shadowing, and the remainder had unilateral abnor-
malities. Radiographic presentations were similar in the early and middle pregnancy and late pregnancy
groups (Table 2).

RNA clearance time and length of stay in two groups

Mean viral clearance time was longer (29.0 days) in the early and middle pregnancy group compared to the
late pregnancy group (18.4 days); P=0.038. Because patients had to stay hospitalized until negative PCR.
So, length of hospital stay was greater in the early and middle pregnancy group (28.0 days) compared to the
late pregnancy group (11.5 days); P=0.037 (Table 1).

Treatment, Maternal outcomes and Effect on the fetus in early and middle pregnancy

In the 11 patients that were in early and middle pregnancy at COVID-19 diagnosis, gestational age ranged
from 4 weeks to 26 weeks. Two (18.2%) presented with severe disease, 6 (54.5%) had moderate disease,
and 3 (27.3%) were clinically mild. All 11 received antiviral treatment (Arbidol/Ribavirin/Lianhua Qing-
wen/Oseltamivir), 7 (63.6%) received antibiotic therapy, and 3 (27.3%) were treated with systemic gluco-
corticoids. None required mechanical ventilation, and all were cured.

One patient developed depression, and one (patient 11) experienced spontaneous abortion 16 days after she
was diagnosed with COVID 19. Notably, 3 patients (6, 7 and 10) requested termination of their pregnancies
owing to concerns about COVID-19, after they had recovered. Fetal growth was assessed by serial ultrasound
scans every 2 weeks among the 7 women with ongoing pregnancies. No intrauterine growth retardation
(IUGR) was observed during the study period (Table 3). Fetal surveillance with antenatal cardiotocography
and umbilical arterial Doppler velocimetry was satisfactory.

Treatment, Maternal complications and Pregnancy outcomes in late pregnancy

Among 14 patients in late pregnancy, gestational age at diagnosis ranged from 28 weeks to 39 weeks. Only
one (7.1%) developed severe disease and the others were moderate (57.1%) or mild type (35.7%). Hypothy-
roidism was observed in patient 1, gestational diabetes mellitus (GDM) was observed in patient 7 without
use of corticosteroid and pregnancy-induced hypertension (PIH) was showed in patient 14. All patients
received oxygen inhalation and antiviral treatment(Arbidol/Ribavirin/Lianhua Qingwen/Oseltamivir). Sys-
temic glucocorticoids were used in 72.7% of patients and antibiotics were used in 57.1% of patients. All
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had been discharged for recovered from the disease as of April 10. No patients developed critical disease,
requiring mechanical ventilation, or died of COVID-19.

All patients had a caesarean section in their third trimester. Four of them had preterm labor between 33
weeks and 37 weeks. Three neonates (21.4%) had a low birthweight (<2500 g). All the fourteen neonates
had a 1-min Apgar score of 9 and a 5-min Apgar score of 10 except one. Neonate 12 had a 1-min and 5-min
Apgar score of 7 and 9, respectively.

Nasopharyngeal swab specimens were collected successfully in 6 cases at birth (neonate 1, 3, 4, 7, 11 and
12) for SARS-CoV-2 test by RT-PCR, and all the results were negative. Additional SARS-CoV-2 test was
performed on cord blood of neonate 7 and the result was negative. However, the anal swab which performed
just after delivery from neonate 11 was positive for SARS-CoV-2. Additionally, IgG and IgM antibody
against SARS-CoV-2 were analyzed from the peripheral blood of neonate 11. Both were increased with the
IgG titer of 140.32 (reference, 0-10 AU/ml) and IgM titer of 45.83 (reference, 0-10 AU/ml), respectively
(Table 4).

Discussion

We reported clinical features and perinatal outcomes from 25 pregnant women with COVID-19 including
11 in the first and second trimester and 14 in the third trimester. The common clinical characteristics were
similar between the two groups. None of the patients developed critical ill pneumonia, requiring mechanical
ventilation, or died of COVID-19. Notably, based on our findings, there may be a potential risk of vertical
transmission in SARS-CoV-2.

According to our study, the most common onset clinical manifestations of COVID-19 in the first and second
trimester group showed the typical symptoms, such as fever and cough, similar to those in the late stage
of pregnancy group and reported by Liu and colleagues15, while were different from those with SARS who
mainly showed fever, myalgia, chills and rigors et al11. But notably, a considerable proportion of patients
are asymptomatic in both groups, similar to those of 28% (10/36) in children with COVID-19, which called
“covert transmitter” and may propagate the virus transmit silently and make it more difficult to control
infection16, 17. Similarly, Meng and colleagues showed abnormal CT images and clinical course of asymp-
tomatic cases with COVID-19 at admission and highlight the vital role of CT for early detection of the
highly suspicious, asymptomatic cases18. Although laboratory tests indicated that creatinine and D-Dimer
were significantly higher in the third trimester group compared with the first and second trimester group,
none of the patients developed critical disease or died of COVID-19. This can be well understood by com-
plex physiological changes during pregnancy, for example, D-dimers can be increased to 50% above baseline
during the third trimester19. The predominant pattern of abnormal chest CT findings observed was bilateral
in both groups, which was similar to those observed in the non-pregnant patients20.

There is a theoretical risk of worse perinatal outcomes for infected pregnant women because of the unstable
immune system and physiological adaptive changes, especially in the early stage of pregnancy. As showed
in our study, the RNA clearance time of patients in the first and second trimester group was significantly
longer than that in late pregnancy group. Additionally, take severe acute respiratory syndrome (SARS) as an
example, fatality rate of 25%, Intensive Care Unit (ICU) admissions (50%) and mechanical ventilation (33%)
were reported by Wong and colleagues in pregnant women compared with nonpregnant adult population11.
Higher maternal mortality rate of 50% were reported during the epidemic Asian flu of 195721. However,
our study reveals a case fatality rate of 0% in pregnant women with COVID-19 which is in line with those
reported by Chen and colleagues10. Additionally, severe maternal complications were not observed in all
women by our study. Our data do not show an increased risk of severe disease among pregnant women. The
perinatal outcomes of pregnant women are more promising compared with SARS. Activation of different T-
helper (Th) lymphocytes result in the different disease severity. Patients with SARS activated Th1 immunity
preferentially which is proinflammatory chiefly, leading to elevation of proinflammatory cytokines, such as
IL-6, a risk factor of mortality in COVID-19 patients. However, patients with COVID-19 showed activation
Th2 immunity at the same time, promoting the expression of anti-inflammatory cytokines such as IL-4 and
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IL-102, 22, 23. The Th1-Th2 shift may contribute the lesser severity of perinatal outcomes of patients with
COVID-19 compared to those with SARS.

In our study, no IUGR was observed and fetal surveillance was satisfactory during the study period. Wong
and colleagues reported the spontaneous miscarriage of 57% (4/7) in pregnant women with SARS11. The
higher rate of spontaneous miscarriage during the 1st trimester was probably attribute to hypoxia or maternal
respiratory failure caused by SARS-related acute respiratory distress. Additionally, impact of severe maternal
debilitating illness, such as renal failure, disseminated intravascular coagulopathy and cardiovascular collapse,
maybe was another one reason11, 24.

There is an extremely possibility risk of vertical transmission based on our findings. Previously, no intrauter-
ine fetal infections were reported by Chen et al10 in all nine pregnant women with COVID-19 who underwent
a caesarean section during the late pregnancy, the results was similar to those showed by Zhang et al25 in a
retrospective study which including 10 infants who were conceived by patients with COVID-19, all infants
were negative using RT-PCR analysis of throat swabs. Little existing evidences for vertical transmission
were based on positive results of IgM antibody in neonatal serum26, 27. So, more definitive evidence is
needed to ascertain the possibility of intrauterine vertical transmission during pregnancy28. Cases in which
both antibody and nucleic acid tests are positive have not been reported. According to our study, although
the result of nasopharyngeal swab was negative, vertical transmission of SARS-CoV-2 from mother to her
neonate was confirmed by the coincident positive results of anal swab and serum sample for IgG and IgM
antibody against SARS-CoV-2 at one neonate. A possible reason for why nasopharyngeal swab was negative
is that SARS-CoV-2 transmitted through oral–fecal route29. Because the days from onset to delivery were
as long as 31days in our case, the infection had possibly shifted from oral to anal. As those reported by
Zhang and colleague, the positive rate of anal swab was higher than that of oral swab in the later stage of
infection30. So, the neonate may has already infected in the early stage, however, cord blood, amniotic fluid
or breast milk test is needed to ascertain this deduction in the future.

There are a few limitations in our study. First, recall bias and selection bias are inevitable because of our
retrospective method. Second, relatively small sample size of pregnant women with COVID-19 remind us
interpret the findings cautiously. However, we believe our conclusions are valid because more results are in
line with existing studies about pregnant women with COVID-19.

In conclusion, the clinical characteristics of women with COVID-19 in early and middle pregnant women were
similar to those in late pregnancy, although RNA clearance time and length of stay were significantly different
between the two groups. In addition, our results showed the important role of anal swab for SARS-CoV-2 in
neonates for diagnosis of fecal-oral infection and the potential risk of vertical transmission in SARS-CoV-2.
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Table 1. Characteristics of 25 pregnant women with COVID-19

Total (n=25) the first and
second trimester
(n=11)

the third
trimester (n=14)

P-value

Age, mean±SD 30.1±4.0 30.3±4.7 30.0±3.5 0.869
Health care
worker, n (%)

6 (24%) 3 (27.3%) 3 (21.4%) 1.000

Signs and
symptoms, n
(%)
Fever 12 (48.0%) 8 (72.7%) 4 (28.6%) 0.028
Cough 12 (48.0%) 6 (54.5%) 6 (42.9%) 0.561
Expectoration 4 (16.0%) 2 (18.2%) 2 (14.3%) 1.000
Dyspnea 2 (8.0%) 0 (0) 2 (14.3%) 0.487
Fatigue 1 (4.0%) 1 (9.1%) 0 (0) 0.440
Poor appetite 1 (4.0%) 0 (0) 1 (7.1%) 1.000
Sore throat 1 (4.0%) 0 (0) 1 (7.1%) 1.000
Muscle ache 1 (4.0%) 1 (9.1%) 0 (0) 0.440
Diarrhea 1 (4.0%) 0 (0) 1 (7.1%) 1.000
Asymptomatic 7 (28.0%) 3 (27.3%) 4 (28.6%) 1.000
Onset of
symptom to
admission, d,
mean±SD

7.5±4.5 8.9±4.3 6.4±4.5 0.166

Antibiotic
therapy, n (%)

15 (60.0%) 7 (63.6%) 8 (57.1%) 1.000

8



P
os

te
d

on
A

u
th

or
ea

20
J
u
l

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

52
69

54
.4

09
04

88
0

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Use of
corticosteroid,
n (%)

11 (44.0%) 3 (27.3%) 8 (72.7%) 0.277

RNA clearance
time, d,
mean±SD

23.7±11.7 29.0±11.5 18.4±9.7 0.038

Length of Stay,
d, median (Q1,
Q3)

13.0 (9.0,28.0) 28.0 (13.0,35.0) 11.5 (8.8,21.0) 0.037

Abbreviations: SD, standard deviation

Table 2. Laboratory and CT findings of 25 pregnant women with COVID-19

Total (n=25) the first and
second trimester
(n=11)

the third
trimester (n=14)

P-value

Laboratory
characteristics
White blood
cell count
(×109/L),
median (Q1,
Q3)

6.9 (5.4, 8.7) 5.6 (4.6, 8.9) 7.5 (6.1, 9.1) 0.171

Neutrophil
count
(×109/L),
median (Q1,
Q3)

5.1 (3.6, 7.5) 4.1 (3.1, 7.5) 5.5 (4.3, 7.7) 0.139

Lymphocyte
count
(×109/L),
mean±SD

1.3 ±0.4 1.4 ±0.4 1.3 ±0.4 0.488

Platelet count,
(×109/L)
mean±SD

212.3±59.6 221.9±59.8 204.7±60.5 0.486

Hemoglobin,
(g/L) median
(Q1, Q3)

115.0 (109.0,
124.5)

115.0 (112.0,
124.0)

115.5(105.0,
126.3)

0.767

CD3 (/uL),
median (Q1,
Q3)

895.0 (728.0,
1161.0)

1095.0
(905.0,1360.0)

767.0 (718.5,
965.5)

0.157

CD4 (/uL),
mean±SD

502.5±210.9 612.3±194.0 429.2 ±198.0 0.100

CD8 (/uL),
median (Q1,
Q3)

424.0 (342.0,
487.0)

426.5 (325.8,
548.0)

424.0 (279.0,
452.5)

0.556

Albumin (g/L),
median (Q1,
Q3)

37.2 (33.1, 41.8) 38.3 (35.4, 43.5) 36.8 (32.7, 38.6) 0.347
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Globulin (g/L),
median (Q1,
Q3)

23.0 (21.0, 25.2) 23.1 (22.2, 25.2) 22.1 (20.4, 27.8) 0.525

ALT (U/L),
median (Q1,
Q3)

18.0 (12.0, 31.0) 29.0 (11.0, 32.0) 16.0 (13.3, 20.3) 0.651

AST (U/L),
median (Q1,
Q3)

24.0 (18.0, 26.0) 24.0 (15.0, 24.0) 24.0 (19.5, 28.3) 0.608

BUN
(mmol/L),
median (Q1,
Q3)

3.1 (2.5, 3.4) 3.0 (2.4, 3.4) 3.1 (2.5, 3.4) 0.608

Creatinine
(umol/L),
median (Q1,
Q3)

43.0 (37.0, 50.0) 40.0 (35.0, 42.0) 48.0 (43.0, 51.0) 0.033

LDH (U/L),
median (Q1,
Q3)

202.0 (171.0,
256.0)

200.0 (146.0,
231.0)

212.0 (191.5,
259.5)

0.307

CK-MB (U/L),
median (Q1,
Q3)

0.4 (0.3, 0.8) 0.4 (0.3, 0.7) 0.6 (0.4, 0.8) 0.126

Myoglobin
(g/L), median
(Q1, Q3)

15.7 (10.6, 24.7) 14.1 (10.3, 16.8) 19.6 (11.2, 32.4) 0.186

BNP (pg/mL),
median (Q1,
Q3)

37.8 (16.4, 81.7) 37.8 (13.9, 61.3) 37.8 (14.9, 97.2) 0.704

D-Dimer
(mg/L),
median (Q1,
Q3)

1.4 (0.7, 2.7) 0.8 (0.4, 2.0) 1.7 (1.2, 3.7) 0.038

Chest CT
findings
Ground-glass
opacity on the
left lung

4 (16.0%) 2 (18.2%) 2 (14.3%) 1.000

Ground-glass
opacity on the
right lung

6 (24.0%) 2 (18.2%) 4 (28.6%) 0.895

Bilateral
ground-glass
opacity

5 (20.0%) 3 (27.3%) 2 (14.3%) 0.763

Bilateral
patchy
shadowing

10 (40.0%) 4 (36.4%) 6 (42.9%) 1.000

Abbreviations: SD, standard deviation; ALT, Alanine transaminase; AST, Aspartate amino-
transferase; BUN, Urea nitrogen; LDH, Lactate dehydrogenase; CK-MB, Creatine kinase
isoenzyme-MB; BNP, B-type natriuretic peptid
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Table 3. Maternal characteristics and pregnancy outcomes in the first and second trimester

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 n (%)
Healthcare staff No Yes Yes No No No No No Yes No No 3 (27.3%)
Gestastional age at diagnosis (wks) 5wk6d 26wk3d 20wk3d 16wk3d 4wk4d 25wk3d 11wk2d 16wk2d 15wk3d 6wk5d 4wk ..
Grading of disease moderate mild moderate mild mild severe moderate moderate severe moderate moderate ..
Pregnancy complications None None None None None Depression None None None None None ..
Mechanical ventilation No No No No No No No No No No No 0
ICU admission No No No No No No No No No No No 0
Death No No No No No No No No No No No 0
Termination of pregnancy and method No No No No No Induction of labor Induction of labor No No Induction of labor Spontaneous abortion 4 (36.4%)
Time to terminate pregnancy No No No No No 26wk5d 17wk2d No No 17wk2d 6wk2d ..
GP G1P0 G3P1 G2P0 G2P1 G2P1 G1P1 G1P0 G1P0 G2P1 G4P3 G2P1
Intrauterine growth restriction No No No No No .. .. No No .. .. 0

Abbreviations: GP, gestation parturition

Table 4. Maternal characteristics and pregnancy outcomes in the third trimester

P 1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 n
(%)

Healthcare
staff

No Yes No No No No No Yes No No No No No Yes 3
(21.4%)

Gestastional
age
at
di-
ag-
no-
sis

33wk 36wk1d 39wk6d 38wk5d 32wk4d 39wk3d 37wk5d 36wk6d 34wk3d 35wk4d 34wk1d 38wk4d 35wk4d 28wk6d

Grading
of
dis-
ease

moderatemild moderatemild mild moderatemoderatemild severe moderatemoderatemild moderatemoderate..

Pregnancy
com-
pli-
ca-
tions

HypothyroidismNone None None None None GDM None None None None None None PIH ..

DeliveryCesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

Cesarean
section

..

Gestational
age
at
de-
liv-
ery

33wk6d 37wk1d 40wk5d 39wk2d 39wk3d 39wk5d 39wk3d 37wk6d 36wk1d 35wk5d 37wk5d 38wk5d 37wk 37wk5d ..

Birthweight
(g)

2086 2890 3360 3450 2850 2650 3000 3400 2830 2300 3120 2650 2170 3600 ..
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Low
birth-
weight
(<2500
g)

Yes No No No No No No No No Yes No No Yes No 3
(21.4%)

Premature
de-
liv-
ery

Yes No No No No No No No Yes Yes No No Yes No 4
(28.6%)

GP G1P0 G1P0 G1P0 G1P0 G1P0 G1P0 G4P1 G2P0 G2P0 G1P0 G1P0 G2P1 G1P1 G2P0
Apgar
score
(1
min,
5
min)

9,10 9,10 9,10 9,10 9,10 9,10 9,10 9,10 9,10 9,10 9,10 7,9 9,10 9,10 ..

Neonatal
RT-
PCR
for
SARS-
CoV-
2

Naso
(-)

Naso
(-)

Naso
(-)

Naso
(-)
Blood
(-)

Naso
(-),
Anal
(+)

Naso
(-)

..

Neonatal
IgG
for
SARS-
CoV-
2

140.32
AU/ml

..

Neonatal
IgM
for
SARS-
CoV-
2

45.83
AU/ml

..

Abbreviations: GDM, gestational diabetes mellitus; PIH, pregnancy-induced hypertension;
Naso, Nasopharyngeal swab; GP, gestation parturition; Anal, Anal swab
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