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Background. Clinical manifestation and neonatal outcomes of pregnant women with coronavirus disease 2019 (COVID-19) 
were unclear in Wuhan, China.

Methods. We retrospectively analyzed clinical characteristics of pregnant and nonpregnant women with COVID-19 aged from 
20 to 40, admitted between January 15 and March 15, 2020 at Union Hospital, Wuhan, and symptoms of pregnant women with 
COVID-19 and compared the clinical characteristics and symptoms to historic data previously reported for H1N1.

Results. Among 64 patients, 34 (53.13%) were pregnant, with higher proportion of exposure history (29.41% vs 6.67%) and 
more pulmonary infiltration on computed tomography test (50% vs 10%) compared to nonpregnant women. Of pregnant patients, 
27 (79.41%) completed pregnancy, 5 (14.71%) had natural delivery, 18 (52.94%) had cesarean section, and 4 (11.76%) had abortion; 
5 (14.71%) patients were asymptomatic. All 23 newborns had negative reverse-transcription polymerase chain results, and an av-
erage 1-minute Apgar score was 8–9 points. Pregnant and nonpregnant patients show differences in symptoms such as fever, expec-
toration, and fatigue and on laboratory tests such as neurophils, fibrinogen, D-dimer, and erythrocyte sedimentation rate. Pregnant 
patients with COVID-19 tend to have more milder symptoms than those with H1N1.

Conclusions. Clinical characteristics of pregnant patients with COVID-19 are less serious than nonpregnant. No evidence indi-
cated that pregnant women may have fetal infection through vertical transmission of COVID-19. Pregnant patients with H1N1 had 
more serious condition than those with COVID-19.

Keywords.  COVID-19; H1N1; neonatal; pregnancy; vertical transmission.

Coronavirus disease 2019 (COVID-19), caused by infection 
of the novel coronavirus severe acute respiratory syndrome 
(SARS-CoV-2), is a new type of respiratory disease that may 
lead to multiple organ failure and death [1]. Similar to other 
coronavirus-associated diseases such as SARS and Middle East 
respiratory syndrome (MERS), COVID-19 is highly infectious 
and spreads rapidly across the world, posing a severe threaten 
to global public health [2]. As of June 9, 2020, a total of 7.03 

million cases of COVID-19 pneumonia have been diagnosed 
with over 404 396 deaths worldwide [3].

Results from several influenza studies have shown that the 
risk of maternal morbidity is significantly increased com-
pared with nonpregnant women [4, 5]. Although COVID-19-
associated SAR-CoV-2 could infect pregnant women [6], it has 
not been found to spread vertically and perinatal transmission 
is suspected instead. To our knowledge, limited studies have 
been done on the epidemiology and clinical characteristics of 
pregnant women with COVID-19 pneumonia, and the trans-
mission route from pregnant women with COVID-19 pneu-
monia to fetuses remained largely unknown [7–10].

METHODS

Study Design

This was a single-centered, retrospective, and observational 
study in women with COVID-19 pneumonia aged 20~40 years 
in the west campus of Union Hospital in Wuhan between 
January 15 and March 15, 2020. All patients were tested for 
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SARS-CoV-2 nucleic acid and confirmed with COVID-19 
pneumonia and discharged based on the “New Coronavirus 
Pneumonia Prevention and Control Plan” (7th edition) issued 
by the National Health Commission of China [11]. The dis-
charge criteria are as follows: (1) body temperature returned 
to normal for more than 3  days; (2) respiratory symptoms 
were clearly improved; (3) lung images showed a significant 
improvement in acute exudative lesions; (4) positive nucleic 
acid tests of respiratory specimens, such as sputum and naso-
pharyngeal swab test results, in 2 consecutive negative results 
(sampling interval ≥24 hours) [11]. We compared the symp-
toms of the pregnant patients with COVID-19 pneumonia 
with those of pregnant patients with H1N1 in previous reports. 
The study was approved by the Ethics Committee Boards of 
Union Hospital, Tongji Medical College, Huazhong University 
of Science and Technology and Beijing Chaoyang Hospital, 
Capital Medical University, and the requirement for informed 
consent was waived.

Setting

The west campus of Union hospital, which is a teaching tertiary 
hospital in Wuhan, was one of the designated hospitals for se-
vere COVID-19 pneumonia. Since January 2020, a total of 800 
beds have been converted into isolation wards and opened to 
severe patients with COVID-19 pneumonia for treatment. All 
pregnant women are treated in obstetrics and gynecology after 
admission, the treatments included antibiotic therapy, antiviral 
therapy, corticosteroids, Chinese medicine treatment, and ox-
ygen support.

Data Collection

We collected the demographic and clinical characteristics, lab-
oratory tests, chest computed tomography (CT) results, treat-
ment pregnancy outcome, and neonatal outcomes of these 
patients with COVID-19 pneumonia from an electronic med-
ical record. Routine blood examinations comprised complete 
blood count, coagulation profile, and serum biochemical tests 
(including renal and liver function, creatine kinase, and lactate 
dehydrogenase). Data from H1N1 patients are from a previous 
study [12].

Statistical Methods

Continuous variables are expressed by mean ± standard devi-
ation or median interquartile range, and categorical variables 
are expressed by the number and percentage of patients in each 
category. We stratified patients according to whether they are 
pregnant. Nonparametric tests are used for continuous vari-
ables, and χ 2 tests are used for categorical variables. P < .05 
was considered statistically significant. The odds ratio and 95% 
confidence interval were accordingly calculated. All analyses 
were conducted using Python, version 3.6 (Python Software 
Foundation).

RESULTS

Demographic of Pregnant Patients With Coronavirus Disease 2019 
Pneumonia

Data were collected from 64 patients, including 34 (53.13%) 
pregnant women and 30 (46.88%) nonpregnant women of 
childbearing age. None of the patients had history of exposure 
to the South China Seafood Wholesale Market or were medical 
staff. The 34 pregnant patients were mostly aged 30–34 years 
(47.06%), with 2.29 ± 1.56 mean gestation times and 0.43 ± 0.50 
mean parity times. Ten (29.4%) of these patients had a history 
of contact with family members diagnosed with COVID-19 
pneumonia and 5 (14.71%) had asymptomatic infections. Other 
complications of the pregnant patients include scarred uterus 
(n = 9, 26.47%), gestational diabetes (n = 2, 5.88%), hypothy-
roidism during pregnancy (n = 1, 2.94%), and severe pree-
clampsia (n = 1, 2.94%).

Eight patients (23.53%) were in the first and second tri-
mesters, and 26 patients (76.47%) were in the third trimester. 
Among them, 5 patients (14.71%) had normal delivery, 18 pa-
tients (52.94%) had cesarean section, and 4 patients (11.76%) 
chose abortion to terminate pregnancy. The mean amount of 
bleeding during delivery was approximately 326.47 ± 50.37mL, 
and the mean amount of amniotic fluid was approximately 
200 ± 270  mL. Seven (20.59%) pregnant women chose to use 
oxytocin, and 3 (8.82%) developed postpartum fever. (Table 1)

Neonatal Outcomes and Vertical Transmission Potential

All of the 23 newborns of the participants were live births, and 
no stillbirths, neonatal deaths, nor neonatal asphyxia were ob-
served. All 23 newborns were tested with neonatal pharyngeal 
swabs and all were negative for COVID-19. Five (21.74%) neo-
nates had premature delivery, 4 (17.39%) had premature rup-
ture of membranes, 1 (4.35%) had fetal distress, and 3 (13.04%) 
had meconium-stained amniotic fluid. All newborns had an 
Apgar score of 8–9 in 1 minute (Table 1).

Clinical Characteristics of Pregnant Women With Coronavirus Disease 
2019 (COVID-19) Pneumonia and Nonpregnant Women With COVID-19 
Pneumonia

At admission, most patients presented with fever (75.00%) or 
cough (70.31%). Other symptoms included fatigue (34.38%, 
n = 22), sputum (28.13%, n = 18), dyspnea (25.56%, n = 17), 
chest tightness (14.06%, n = 9), muscle soreness (10.94%, n = 7), 
nausea or vomiting (10.94%, n = 7), abdominal pain (7.81%, 
n = 5), diarrhea (7.81%, n = 5), and rash (4.08%, n = 2). Fever 
(P = .043), sputum (P = .011), and fatigue (P = .003) are signif-
icantly less common in pregnant patients (64.71%, 64.71%, and 
17.65%, respectively) than in nonpregnant patients (86.67%, 
76.67%, and 53.33%, respectively).

Regarding the general characteristics, the average age of women 
is significantly different (P < .001) between the pregnant women 
(30 ± 4.26 years) and nonpregnant women (34.77 ± 3.71 years). 

D
ow

nloaded from
 https://academ

ic.oup.com
/ofid/article/7/7/ofaa283/5867519 by guest on 10 April 2024



Analysis on Pregnant Patients With COVID-19 • ofid • 3

The time from illness onset to hospital admission of pregnant 
women (9.38 ± 11.36  days) was significantly shorter (P = .008) 
than that of nonpregnant patients (12.17 ± 7.35  days). The 
number of pregnant women (29.41%) who were infected due to 
contact with a confirmed family member is significantly higher 
(P = .020) than that of nonpregnant women (6.67%). Of the 64 
patients, 4 (12.9%) had influenza B virus, 5 (16.13%) had para-
influenza virus infection, 5 (16.13%) had mycoplasma infection, 
and 5 (16.13%) had chlamydia infection. All of these were not sig-
nificantly different between pregnant women and nonpregnant 
women (P > .05) (Table 2).

Laboratory Examination

Laboratory test results showed that the mean neutrophil count 
of pregnant women (7.74 ± 10.79 g/L) was significantly higher 

(P = .006) than that of nonpregnant women (3.85 ± 3.41 g/L). 
In the coagulation system, the mean fibrinogen of pregnant 
women (4.41 ± 0.67 g/L) and D-dimer (1.37 ± 1.11 µg/mL) were 
also higher (P = .001 and P = .003) than that of nonpregnant 
women (3.46 ± 0.73 g/L and 1.79 ± 2.91 µg/mL, respectively). 
Additional laboratory test results with statistically significant 
difference between pregnant and nonpregnant women include 
mean erythrocyte sedimentation rate (61.41 ± 18.35mm/hour 
vs 52.11 ± 36.08  mm/hour, P = .022), blood urea nitrogen 
(3.27 ± 1.83  mmol/L vs 6.44 ± 10.99  mmol/L, P = .002), and 
creatinine (47.01 ± 7.26  µmol/L vs 106.15 ± 204.02  µmol/L, 
P = .001). (Table 2)

Chest Computerized Tomography Image

Based on chest x-ray and CT examinations, the most common 
imaging feature among all patients is ground-glass shadow. 
A  total of 42 (65.63%) patients developed ground-glass 
shadow in the lungs. Although there was no significant dif-
ference between pregnant and nonpregnant women (55.88% 
vs 76.67%, P = .081), pulmonary infiltration in pregnant 
women (50%) was significantly more common (P = .001) 
than in nonpregnant women (10%). A  total of 15 (23.44%) 
cases had lung consolidation, with no significant difference 
(P = .079) between pregnant (14.71%) and nonpregnant 
women (33.33%) (Table 2).

Treatment

All patients were treated in quarantine. Thirty (88.24%) preg-
nant women were treated with antibiotics, similar to the 
nonpregnant women (80%) (P = .365). Nineteen (55.88%) preg-
nant women were treated with corticosteroids, whereas only 9 
(30%) nonpregnant women (P = .037) were treated with cor-
ticosteroids. A similar percentage of pregnant (44.12%, n = 15) 
and nonpregnant women (50.00%, n = 15) had treatment with 
traditional Chinese medicine (P = .638). The ratio of patients 
who received antiviral therapy was not different between the 2 
patient populations (P = .104) (Table 2).

DISCUSSION

Many emerging viral infections often lead to adverse ob-
stetric outcomes, including maternal morbidity and mortality, 
mother-to-child transmission of the virus, and perinatal infec-
tion and death [2, 13]. In previous studies, researchers showed 
that coronaviruses associated with SARS and MERS can cause 
severe adverse pregnancy outcomes, such as miscarriage, pre-
mature delivery, intrauterine growth restriction, and maternal 
death [14]. However, SARS-CoV was not detected in all infants. 
The clinical outcome of pregnant women with SARS is worse 
than that of infected women who are not pregnant [7, 14, 15]. 
In addition, viral infections can lead to premature pregnancy 
and preterm birth infections with other superimposed micro-
organisms [16].

Table 1. Basic Information and Clinical Characteristics of Pregnant 
Womena

Characteristics Pregnant Women (n = 34) N (%)

Age (Years)  

 <25 3 (8.82)

 25–29 11 (3.24)

 30–34 16 (47.06)

 35–39 3 (8.82)

 ≥40 1 (2.94)

Gestational weeks of Infection  
(Weeks)

 

 >28 weeks 26 (76.47)

 ≤28 weeks 8 (23.53)

Exposure history 10 (29.40)

Pregnancy Outcome  

 Natural delivery 5 (14.71)

 Cesarean section 18 (52.94)

 Abortionb 4 (11.76)

Use of oxytocin 7 (20.59)

Postpartum fever 3 (8.82)

Pregnancy Complications  

 Gestational diabetes 2 (5.88)

 Pregnancy induced hypertension or 
pre-eclampsia

1 (2.94)

 Hypothyroidism 1 (2.94)

 Uterine scarring 9 (26.47)

 Preterm birth 5 (14.71)

Premature rupture of membranes 4 (11.76)

Fetal distress 1 (2.94)

Meconium-stained amniotic fluid 3 (8.82)

Neonatal death 0 (0.00)

Severe neonatal asphyxia 0 (0.00)

Newborn COVID-19 nucleic acid test positive 0 (0.00)

Apgar score (1 minutes) 8–9

Pregnancy times 2.29 ± 1.56

Parity times 0.43 ± 0.50

Intraoperative blood loss (mL) 326.47 ± 50.37

Amniotic fluid volume at delivery (mL) 200 ± 270

Abbreviations: COVID-19, coronavirus disease 2019. 
aData are mean ± standard, n (%).
bThese abortions were induced because of the patient’s concern about COVID-19.
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Table 2. Comparison of General Information Between Pregnant Women and NonPregnant Women

Variables Total (n = 64)
Pregnant 

Women (n = 34)
Nonpregnant Women of 

Reproductive Age (n = 30) P Value OR (95% CI)a

Demographics and Clinical Characteristics

Age, years 32.23 ± 4.65 30 ± 4.26 34.77 ± 3.71 <.001  

Length of hospitalization, days 12.80 ± 8.36 10.62 ± 4.77 15.27 ± 10.68 .025  

Time from illness onset to hos-
pital admission, days

10.69 ± 9.72 9.38 ± 11.36 12.17 ± 7.35 .256  

ICU (%) 1 (1.56) 1 (2.94) 0 (0.00) .344 Inf (Nah, inf)

Asymptomatic number (%) 5 (7.81) 5 (14.71) 0 (0.00) .085 Inf (Nah, inf)

Exposure history 12 (18.75) 10 (29.41) 2 (6.67) .020 5.83 (1.16–29.27)

Comorbidities      

Hypertension 0 (0.00) 0 (0.00) 0 (0.00)  Inf (Nah, inf)

Diabetes 2 (3.13) 2 (5.88) 0 (0.00) .177 Inf (Nah, inf)

Cardiovascular disease 1 (1.56) 1 (2.94) 0 (0.00) .344 Inf (Nah, inf)

Signs and Symptoms

Fever (temperature ≥37.3°C) 48 (75.00) 22 (64.71) 26 (86.67) .043 0.28 (0.08–1.00)

Cough 45 (70.31) 22 (64.71) 23 (76.67) .296 0.56 (0.19–1.68)

Fatigue 22 (34.38) 6 (17.65) 16 (53.33) .003 0.19 (0.06–0.58)

Sputum 18 (28.13) 5 (14.71) 13 (43.33) .011 0.23 (0.07–0.74)

Dyspnoea 17 (25.56) 7 (20.59) 10 (33.33) .249 0.52 (0.17–1.60)

Chest tightness 9 (14.06) 3 (8.82) 6 (20.00) .199 0.39 (0.09–1.71)

Headache 12 (18.75) 5 (14.71) 7 (23.33) .378 0.57 (0.16–2.02)

Myalgia 7 (10.94) 3 (8.82) 4 (13.33) .564 0.63(0.13–3.07)

Nausea or vomiting 7 (10.94) 2 (5.88) 5 (16.67) .168 0.31 (0.06–1.75)

Abdominal pain 5 (7.81) 3 (8.82) 2 (6.67) .748 1.35 (0.21–8.71)

Diarrhoea 5 (7.81) 2 (5.88) 3 (10.00) .540 0.56 (0.09–3.62)

Rash 2 (4.08) 2 (5.88) 0 (0.00) .177 Inf (Nah, inf)

Laboratory Findings

Platelet (g/L) 209.27 ± 65.48 199.05 ± 55.87 222.69 ± 76.09 .283  

 <100 0 (0.00) 0 (0.00) 0 (0.00)  Inf (Nah, inf)

Monocyte count (g/L) 0.39 ± 0.19 0.40 ± 0.21 0.38 ± 0.21 .987  

Lymphocyte count (g/L) 1.25 ± 0.55 1.24 ± 0.63 1.27 ± 0.47 .604  

 <0.8 10 (27.03) 6 (30.00) 4 (23.53) .659 1.39 (0.35–5.50)

Neutrophil count (g/L) 5.95 ± 8.39 7.74 ± 10.79 3.85 ± 3.41 .006  

White blood cell count (g/L) 6.45 ± 3.42 7.17 ± 3.15 5.57 ± 3.62 .965  

 <4 10 (26.32) 2 (9.52) 8 (47.06)  1.00

 4–10 22 (57.89) 14 (66.67) 8 (47.06) .022 0.14 (0.02–0.84)

 >10 6 (15.79) 5 (23.81) 1 (5.88)  0.35 (0.03–3.55)

CRP (mg/L) 26.77 ± 32.58 25.07 ± 30.67 28.47 ± 35.09 .871  

FIB (g/L) 4.04 ± 0.83 4.41 ± 0.67 3.46 ± 0.73 .001  

D-dimer (µg/mL) 1.54 ± 2.02 1.37 ± 1.11 1.79 ± 2.91 .033  

 ≤0.5 10 (29.41) 1 (5.00) 9 (64.29)  1.00

 >0.5 to ≤ 1 10 (29.41) 9 (45.00) 1 (7.14) <.001 0.01 (0.00–0.23)

 >1 14 (41.18) 10 (50.00) 4 (28.57)  3.60 (0.34–38.48)

ESR (mm/h) 58.71 ± 24.52 61.41 ± 18.35 52.11 ± 36.08 .022  

ALT (U/L) 27.43 ± 23.32 23.67 ± 16.81 31.58 ± 28.80 .155  

 >40 7 (17.50) 3 (14.29) 4 (21.05) .574 0.63 (0.13–3.07)

AST(U/L) 31.03 ± 20.35 28.76 ± 12.84 33.53 ± 26.48 .787  

TB (µmol/L) 10.23 ± 3.18 11.14 ± 2.91 9.22 ± 3.22 .560  

BUN (mmol/L) 4.81 ± 7.85 3.27 ± 1.83 6.44 ± 10.99 .002  

Cr (µmol/L) 75.86 ± 143.85 47.01 ± 7.26 106.15 ± 204.02 .001  

 >133 1 (2.44) 0 (0.00) 1 (5.00) .819 0.00 (0.00–NaN)

CK (U/L) 105.19 ± 72.94 94 ± 62.82 118.25 ± 84.17 .382  

 >185 4 (15.38) 3 (21.43) 1 (8.33) .356 2.81 (0.28–28.53)

CK-MB (U/L) 14.5 ± 9.81 12.29 ± 4.81 17.08 ± 13.33 .411  

LDH (U/L) 225.68 ± 111.77 196.76 ± 52.55 257.63 ± 148.14 .194  

 >245 10 (25.00) 4 (19.05) 6 (31.58) .361 0.53 (0.13–2.11)

BNP (pg/mL) 97.21 ± 105.16 119.56 ± 98.91 83.24 ± 113.09 .057  
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This study summarized the relevant data of 64 women of 
childbearing age with laboratory-confirmed COVID-19 pneu-
monia. The clinical manifestations of the pregnant women are 
similar to the nonpregnant adult patients [17]. Moreover, the 
clinical characteristics of pregnant women with COVID-19 
pneumonia are also similar to nonpregnant women. In our 
study, none of the 34 pregnant women progressed to severe 
pneumonia or death, indicating that COVID-19 did not cause 
a significant threat to the mother’s life, despite comorbidities 
observed in some women, some of which were obstetrical in 
etiology. Note that these comorbidities, including preeclampsia, 
pregnancy with hypothyroidism, gestational diabetes, and 
scarred uterus, did not appear to be a risk factor for COVID-19 
intrauterine transmission to the fetus [18].

A couple of discrepancies in clinical characteristics were 
observed between the pregnant and nonpregnant women in 
our study. On average, pregnant patients were younger than 
nonpregnant patients. Our data show that the mean age of preg-
nant versus nonpregnant was 30 versus 35  years old. Because 
most of the pregnant women had contact with a diagnosed 
family member, clinicians may be more inclined to test pregnant 
women. As a result, pregnant women may be more likely to be 
hospitalized or coexist with mild disease. The length of hospi-
talization was significantly shorter for the pregnant women. 
Potential explanations may be as follows: (1) there are preg-
nant women with asymptomatic infections in the data; (2) the 
conditions of pregnant women were lighter; and (3) pregnant 
women recovered faster. The pulmonary infiltration of preg-
nant women was significantly higher than those of nonpregnant 
women, probably because of the anatomical and physiological 

changes during pregnancy that reduce the body’s ability to 
clear respiratory secretions [18]. The neutrophils of pregnant 
women were significantly higher than those of nonpregnant 
women. To avoid the rejection of the fetus, the mother is in a 
state of immune nonresponse and immune tolerance and is 
therefore more susceptible to infection by other pathogens [17]. 
The increase of D-dimer is more common in pregnant women. 
During pregnancy, the body’s fibrinolytic system often changes 
and is in a physiological hypercoagulable state, but excessive 
hypercoagulability is prone to thrombosis [19]. Studies have 
shown that after the development of acute respiratory distress 
syndrome in patients with COVID-19 pneumonia, the D-dimer 
of dead patients is significantly higher than that of survivors [20].

We found that patients with COVID-19 pneumonia in the 
third trimester had negative nucleic acid tests for neonates after 
natural delivery and cesarean section. Judging from the current 
domestic and international reports, no cases of vertical trans-
mission from mother to child have been found [9, 21]. A small 
number of sample reports indicate that newborns may obtain 
immunoglobulin G antibodies through the placenta and have 
immunity as soon as they are born [22]. Studies have shown 
that although the placenta can be infected by viruses, it has a 
unique ability to prevent the spread of the virus to the fetus 
[23–25]. An interesting finding is that in those cases in which 
the placenta was detected as COVID-19, the result was nega-
tive [9]. This lack of COVID-19 mother-to-child transmission is 
consistent with other coronavirus infections (SARS and MERS) 
that have occurred in pregnant women in the past.

It has been reported that the newborn was diagnosed with 
COVID-19 pneumonia 30 hours after delivery, indicating that 

Variables Total (n = 64)
Pregnant 

Women (n = 34)
Nonpregnant Women of 

Reproductive Age (n = 30) P Value OR (95% CI)a

Influenza B 4 (12.90) 2 (13.33) 2 (12.50) .945 0.88 (0.12–6.63)

Parainfluenza virus 5 (16.13) 1 (6.67) 4 (25.00) .166 0.20 (0.02–1.87)

Mycoplasma 5 (16.13) 2 (14.29) 3 (33.33) .280 0.56 (0.09–3.62)

Chlamydia 5 (16.13) 3 (21.43) 2 (50.00) .261 1.35 (0.21–8.71)

Imaging Features

Pulmonary infiltration 20 (31.25) 17 (50.00) 3 (10.00) .001 9.00 (2.29–35.39)

Ground glass shadow 42 (65.63) 19 (55.88) 23 (76.67) .081 0.39 (0.13–1.14)

Consolidation 15 (23.44) 5 (14.71) 10 (33.33) .079 0.34 (0.1–1.16)

Treatments

Antibiotic therapyb 54 (84.38) 30 (88.24) 24 (80.00) .365 1.88 (0.47–7.41)

Antiviral therapy 38 (59.38) 17 (50.00) 21 (70.00) .104 0.43 (0.15–1.2)

Corticosteroids 28 (43.75) 19 (55.88) 9 (30.00) .037 2.96 (1.05–8.31)

Chinese medicine treatment 30 (46.88) 15 (44.12) 15 (50.00) .638 0.79 (0.29–2.11)

Oxygen support 27 (42.19) 15 (44.12) 12 (40.00) .739 1.18 (0.44–3.21)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; BNP, brain natriuretic peptide; CI, confidence interval; CK, creatine kinase; Cr, 
creatinine; CRP, C-reactive protein concentration; ESR, erythrocyte sedimentation rate; FIB, fibrinogen; ICU, Intensive Care Unit; LDH, lactate dehydrogenase; MB, myocardial band; OR, 
odds ratio; TB, total bilirubin. 
aPregnant women compared to nonpregnant women of reproductive age, and data were adjusted for multiple comparisons.
bThe antiviral therapies included ribavirin, abidor, oseltamivir. Data are mean ± standard, n (%). P values were calculated by Mann-Whitney U test, or χ 2 test, as appropriate. 

NOTE: The signs and symptoms listed include those reported to occur before admission and during hospitalization. Data were extracted from the medical record and may not reflect com-
plete accounting of symptoms.

Table 2. Continued
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the virus may be transmitted vertically through intrauterine 
contact with maternal secretions [26]. There are some reports 
of neonatal infections because the family members or adults 
caring for the newborns are infected and have close contact 
with the newborns. However, there is insufficient evidence to 
support the presence of COVID-19 in breast milk, but based on 
SARS experience, breastfeeding is not recommended.

Five early pregnant women in our study chose abortion to 
terminate pregnancy. Although no infection has been reported 
in infants born to women with COVID-19 pneumonia, these 
infants may have a subtle effect due to the presence of COVID-
19 pneumonia in their mothers. It is unclear how COVID-19 
pneumonia affects the fetus. For example, COVID-19 pneu-
monia is often associated with fever, which leads to an increased 
risk of neural tube defects in the first 3 months of pregnancy, 
and with other adverse neonatal or developmental outcomes in 
late pregnancy [27, 28]. All patients undergoing cesarean sec-
tion were suitable for indications of cesarean section [29].

Five of 34 pregnant women (14.71%) had asymptomatic in-
fections in our dataset. In a recent study, a COVID-19 pneu-
monia census study of pregnant women in 2 hospitals in New 
York City found that 15.4% of pregnant women were positive for 
COVID-19. Among them, asymptomatic infections were 7.25 
times more than that of patients with COVID-19 pneumonia 
[22]. Special pathological or physiological changes during the 
perinatal period and the impact of specialty conditions, espe-
cially in the third trimester of pregnancy, often have different 
degrees of dyspnea. More people are attributed to physiological 
changes during pregnancy, so pneumonia is easily overlooked, 
which increases the difficulty of diagnosing COVID-19 pneu-
monia in pregnancy. This may also be the reason for the higher 
incidence of asymptomatic infections among pregnant women. 
At the same time, changes in blood stasis and water and sodium 
retention in body organs may partially limit the spread of infec-
tion, resulting in atypical symptoms after infection, resulting in 
a continuous latent state of infection and hidden infection [30]. 
Therefore, during a pandemic, we need to focus on the risk of 
COVID-19 pneumonia in asymptomatic pregnant women.

In this study, we also compared the clinical characteristics be-
tween pregnant women with COVID-19 pneumonia and H1N1. 
Acute respiratory infection is always the first manifestation of 
these 2 respiratory infections [31]. Among the large number of 
pregnant women and postpartum patients who were hospital-
ized or died due to H1N1 flu in 2009, almost one fifth required 
intensive care [32], and the flu has postpartum symptom onset, 
including serious complications and death. This fact highlights 
the continued high risk after pregnancy [33]. Because of the 
different therapies, prognoses, and protective measures, it is 
necessary to distinguish these 2 diseases through early clinical 
manifestations. Our research shows that fever, fatigue, and dry 
cough are the most common symptoms of pregnant women 
with COVID-19 pneumonia. However, in addition to fever and 

cough, H1N1 patients also often have runny noses (Supplement 
1). Therefore, we speculate that the condition of pregnant 
women with H1N1 infection seems to be more severe than that 
of pregnant women with COVID-19 pneumonia.

However, there is currently no clear treatment for COVID-
19 infection during pregnancy [34]. Our data show that only 
50% of patients used antiviral therapy during hospitalization, 
including ribavirin, abidor, oseltamivir, etc. In some cases, preg-
nant women may ask to avoid antiviral therapy during preg-
nancy [35], and thus the initiation of antiviral therapy seems to 
be delayed. As with most medicines, there is little information 
on the safety and effectiveness of these antiviral drugs during 
pregnancy [36–39]. Communication information for pregnant 
women and their healthcare providers should include informa-
tion about the benefits and risks of flu medicines as well as in-
formation about the increased risk of influenza complications 
among pregnant women.

Therefore, it is important to construct a management plan 
for pregnancy combined with COVID-19 pneumonia to ensure 
the health and safety of pregnant women. In addition, it must 
be remembered that as the development of the COVID-19 vac-
cine progresses, consideration should be given to the inclusion 
of pregnant women in clinical trials, as well as the eventual vac-
cine distribution, unless the risks outweigh the potential bene-
fits [40].

This study had some limitations. First, patient number is rel-
atively small, which limits the possible conclusions. Second, 
the incidence, infection rate, and virulence of COVID-19 may 
be different at different locations and stages of the pandemic. 
Third, this is a single-center study and the results may not be 
applicable to other settings and healthcare systems.

CONCLUSIONS

The clinical characteristics of pregnant women with COVID-19 
pneumonia are less serious than those of nonpregnant women 
with COVID-19 pneumonia. According to our research, there 
is no evidence to indicate that pregnant women can cause fetal 
infection through vertical transmission, currently. The condi-
tion of pregnant women infected with H1N1 seems to be more 
serious than that of pregnant women infected with COVID-19 
pneumonia.
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Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility 
of the authors, so questions or comments should be addressed to the 
corresponding author.
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