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Abstract 

Dr Soetomo Hospital Surabaya is a COVID-19 referral hospital in Eastern Indonesia. During 

2020, they treated 102 pregnant women with confirmed COVID-19 who were referred from 

various regions. Pregnant women are more susceptible to COVID-19 infection, this can cause 

childbirth complications that cause an emergency during childbirth. Research on pregnant 

women with COVID-19 in Indonesia is still very limited. This study aims to provide an overview 

of the characteristics of the delivery of pregnant women with the confirmation of Covid 19 at 

RSUD Dr.Soetomo Surabaya. Retrospective descriptive study with data taken from the medic a 

records of RSUD Dr.Soetomo based on the characteristics Of pregnant women presented in the 

form of distribution. 76.5% pregnant women were in the age range of 20 to 35 years, 2.9 

immatur, 35.3% premature, 52% aterm, 9.8% postmature, 65.7% multipara with 59.7% history 

of vaginal delivery and 40.3 history of cesarean delivery, more than half 59.8% of mothers with 

caesarean section, 26.5% overweight, 54.9% obesity, 77.5% without clinical symptoms. The 

referrals came from the districts of Gresik, Mojokerto, Madura, Madiun, Kediri, Pasuruan, 

Bangka an, Tulungagung, Malang, and Banyuwangi. 94.1% of patients performed photos of 

thorax with the results of 65.6% normal, 29.2% bilateral pneumonia. Indications for 59.8% 

cesarean delivery were 36.1% Covid-19, 19.7% preeclampsia, 14.8% latitude or sun sang 

location, 9.8% history of cesarean section, 4.9% postdate pregnancy and suspected placenta 

accreta,3.4% myomauterine,1.6% premature rupture of membranes, IUFD and CPD.98% of the 

babies were born live, the APGAR score of 68.6% was normal, 71.6% had a birth weight of 

2500 to 4000 grams, 92.2% of the babies had a negative COVID-19 PCR test result. Further, 

research is needed to understand the mode of transmission, symptoms and clinical outcomes in 

pregnant women and neonates to reduce the number of COVID-19 infections in the future. 
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Introduction 

In December 2019, there were findings of pneumonia cases in the city of Wuhan, the capital of 

Hubei Province, China. The disease is known to be caused by a new type of beta coronavirus, 

named SARS-CoV-2duetoitsgenetic similarity to the SARS-CoV virus that causes Severe Acute 

Respiratory Syndrome (SARS).  

The disease it causes is called Coronavirus Disease 2019 (COVID-19) (Jin et al., 2020). SARS-

CoV-2, like other coronaviruses, is a single-stranded, spherical, or oblong RNA positive RNA 

virus with a size of 80-160 nm and enveloped in a lipidbilayer (Docea et al., 2020; Petrosillo et 

al., 2020). Coronavirus is a zoonotic pathogen discovered in the 1960s only to cause the common 

cold. In the last 20 years, two pathogenic types of coronaviruses have been reported, namely 

SARS in 2003 and the Middle East Respiratory Syndrome Coronavirus (MERS-CoV) in 2012 

(Sahin, 2020). The mortality rate for SARS and MERS was much higher than for COVID-19, at 

10% for SARS and 37% for MERS. However, the transmission of COVID-19 is wider than the 

two diseases (Petrosilloetal,2020). COVID-19 has spread very quickly and has become a 

pandemic throughout the world, including Indonesia. Pregnant women are also susceptible to 

infection with Severe Acute Respiratory Syndrome Coronavirus 2(SARSCoV2), which can 

increase the risk of harm to pregnant women (Qiao,2020). The spread of COVID-19 concerns  

Intrauterine transmission from mother to fetus in pregnant women (Liuetal.,2020; 

Wangetal.,2020) The COVID-19 disease in pregnant women is important to note because 

pregnant women are more susceptible to viral in fections and severe pneumonia due to 

physiological changes in the immune and cardiopulmonary systems during pregnancy, 

manifestations vary from asymptomatic to very severe (Zaigham&Andersson,2020). Viral 

pneumonia is one of the leading causes of death in pregnant women worldwide ( Liu et al., 

2020). The things that are most often questioned about the spread of COVID-19 in pregnant 

women are pneumonia symptoms that are felt in pregnant women differently from women who 

are not pregnant, the possibility of maternal and newborn death, complications of pregnancy or 

premature birth, and many cases of COVID-19 which are transmitted to the infant 

(Liuetal.,2020). The development of COVID-19 cases until December 2021 in Indonesia reached 

4,261,412 confirmed cases with 3.4% of cases dying and 96.5% of cases recovered 

(KementrianKesehatanRI,2021). The addition of daily cases of 255 people ranks 15 in Asia 

while in Southeast Asia, Indonesia is in 4th place under Vietnam, Thailand, and the Philippines 

(mutia,2021). The Indonesian Obstetrics and Gynecology Association (POGI) in CNN(2021) 

noted that 20% of maternal deaths were due to mothers infected with COVID-19 and 13.7% of 

pregnant women were more easily infected with Covid-19 than those who were not pregnant. 

Pregnant women with COVID-19 have a higher risk of serious illness, morbidity, and mortality 

compared to the general population (Favre et al., 2020). Case reports of new borns 

(withinthefirst12hours) with Covid-19 infection prove the possibility of vertical mother-in fant 

transmission that is intrauterine (transplacental) or extrauterine (transvaginal, transabdominal or 

through breast milk). This is supported by studies that prove the presence of the SARS-CoV-2 

virus in the placenta, amniotic fluid, umbilical cord blood, and breast milk, along with maternal 

viremia (Dong et al., 2020; Lamouroux et al., 2020; Vivanti et al.,2020). 
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Currently, there are still a few studies examining the characteristics of COVID-19 in pregnant 

women and neonates. Several studies have conducted previous research and concluded that the 

characteristics of COVID-19 in pregnant women have similar characteristics to non-pregnant 

women in COVID-19 infection (Chenetal.,2020; Guanetal.,2020; Liuetal.,2020). So that this 

study aims to determine the characteristics of pregnant women and neonates in RSUD Dr. 

Soetomo, Indonesia. 

Method 

This study used a descriptive observational design to describe the condition of pregnant women 

who were referred and gave birth at Dr. Soetomo Surabaya Hospital during the pandemic. Data 

collection from the medical record started from March 2020 to August 2021 at the SMF 

Obstetrics and Gynecology inpatient installation. During the pandemic, all pregnant women 

who were treated at the Dr. Soetomo underwent a COVID-19 screening by the provisions of the 

Ministry of Health of the Republic of Indonesia. Neonates born from mother with confirm of 

COVID-19 will undergo RTPCR swab at least once in the first 24 hours. 

The diagnosis of mothers and neonates infected with COVID-19 was obtained from the results 

of the RT-PCR examination of the nasopharyngeal swab carried out at the Microbiology 

Laboratory of Dr. Soetomo Surabaya. The sampling technique used was total sampling. 

Inclusion criteria were pregnant women at SMF obstetrics and gynecology inpatient 

installations with positive COVID-19 polymerase chain reactions (PCR) swab test results. The 

data presented is in the form of distribution based on maternal age, gestational age, parity, past 

delivery history, type of delivery, maternal nutritional status, symptoms of covid, mother' 

sdomicile, photo of thorax results, section, and the characteristics of the baby being born. 

The age of the mother in question is the age of the mother at delivery, the gestational age in 

question is the gestational age when the patient is confirmed positive for COVID-19 based on 

the results of the PCR swab test. Parity data is divided into 2 categories; primigravida and 

multigravida. The delivery history in question is the history of previous deliveries carried out by 

mothers with multigravida. The type of delivery describes the delivery carried out by the patient 

when confirmed COVID-19. Maternal nutritional status data is divided into; normal, 

overweight, and obese. Clinical symptoms of COVID-19 describe clinical symptoms that occur 

to mothers when they come to the hospital. The domicile or place of residence of the patient to 

find out which pregnant women who are confirmed positive for COVID-19 are from. The data 

from photo of thorax is divided into 3 categories; cor and Pulmo were normal, bilateral 

pneumonia, pulmonary edema, and cardiomegaly. The indication for a section is the condition 

of the patient who needs to give birth by cesarean section. The characteristics of neonates born 

include: baby's condition at birth, gender, APGAR score, baby’s weight, and COVID-19 status. 

This research was approved by the research ethics committee of RSUD Dr. Soetomo 

(0531/LOE/301.4.2/VII/2021). 
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Results and discussion 

Hospital Dr. Soetomois the Teaching Hospital of the Faculty of Medicine, Universitas Airlangga, 

and is one of the largest hospitals in Eastern Indonesia. Hospital Dr. Soetomo is a class A 

hospital. Dr. Hospital. Soetomo not only serves treatment but also serves as a teaching hospital, 

research center, and the highest referral center for Eastern Indonesia (Top Referal) so that many 

people put their trust in the hospital in terms of health matters. During the Covid-19 pandemic 

that hit Indonesia, Dr.Soetomo General Hospital Surabaya was one of the COVID-19 Teaching 

Hospitals and Referral Centers in East Java until the time this research was written. Dr. Hospital 

Soetomo gave birth to 102 pregnant women with confirmed COVID-19 from March 2020 to 

August 2021. The distribution of cases can be seen in Table1. 

This study aims to describe the characteristics of pregnant women infected with COVID-19, 

including; maternal age, gestational age, parity, history of previous delivery, type of delivery, 

nutritional status, symptoms of COVID-19, domicile or place of residence of pregnant women 

confirmed positive for COVID-19, results of photo thorax, indications for cesarean delivery, and 

neonatal outcomes born alive from mothers infected with COVID-19 either spontaneously 

vaginally or by cesarean section. 

Clinical diagnosis of pregnant women with COVID-19 is carried out through history taking, 

physical examination, and supporting examinations. Careful history taking is carried out to 

determine the main complaints of pregnant women and assist health workers in determining the 

clinical degree of pregnant women. Generally, the complaints of pregnant women are the same 

as those of patients who are not pregnant. However, it should be noted that symptoms of fever, 

dyspnea, gastrointestinal symptoms, and fatigue may overlap with changes in physiological 

adaptation during pregnancy. Physical examination includes the general condition of vital signs, 

heart-lung examination, and other appropriate indications. Further, investigations such as routine 

blood, lung imaging, and real-time reverse-transcription polymerase chain reaction (RT-PCR) for 

SARS-CoV-2 with samples taken via throat swabs. Supportive examination in the form of 

serology is not recommended by WHO except for research purposes (MacKenzie&Smith, 2020).  
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Table1. Characteristics of pregnant women confirmed positive for COVID-19. 

 

Variable N % 

Mother’s age(years)   

<20 2 1,9 

20 –35 78 76,5 

>35 22 21,6 

Gestasionalage   

Immatur22-28weeks 3 2,9 

Premature28-27weeks 36 35,3 

Aterm37 –42weeks 53 52 

Posmatur>42weeks 10 9,8 

Parity   

Primipara 35 34,3 

Multipara 67 65,7 

Past birth history   

Pervaginam 40 59,7 

Secsio 27 40,3 

Type of delivery   

Pervaginam 41 40,2 

Secsio 61 59,8 

IMT(IndeksMassaTubuh)   

Normal 19 18,6 

Overweight 27 26,5 

Obesity 56 54,9 

Symptoms of Covid   

Asymptomatic 79 77,5 

Fever 10 9,8 

Shortness of breath 9 8,8 

Cough 4 3,9 

The average age of third-trimester pregnant women who were confirmed positive for COVID-

19 who gave birth at Dr.Soetomo's Hospital is 29.87 (±6.5) years old with the youngest being 

17 years old and the oldest being 49 years old. Aged between 20-35 years, meaning that most 

pregnant women who are confirmed positive for COVID-19 have a relatively low risk of 

childbirth complications and are included in the reproductive age when only seen from the age 

variable. A good productive age for healthy reproduction is at the age of 20 to 35 years 

(Crawford & Steiner, 2015). 
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Age is one of the benchmarks for a mother's readiness to give birth, where the ideal age is 20-35 

years old (Crawford & Steiner, 2015). Maternal age also determines maternal health and is 

closely related to the conditions of pregnancy, childbirth, and the postpartum period as well as 

the baby. The age of pregnant women who are too young or too old (≤ 20 years and 35 years) is 

a complicating factor for pregnancy. Women aged less than 20 years usually have immature 

psychic conditions and financial capabilities that are less supportive, while women over 35 

years old will face risks such as congenital abnormalities or complications at the time of 

delivery due to uterine muscle tissue that is not good enough to accepta pregnancy 

(Prawiroharjoetal., 2016). 

Elderly pregnant women (>35 years) without COVID-19 will be at higher risk of experiencing 

obstetric complications asaresul to fan increase in heal the problems such as diabetes, 

hypertension, premature delivery, 

placental abruption, placenta previa, and stillbirth which can increase morbidity and mortality 

rates during pregnancy. Perinata (Watson, 2018). This is by a study conducted by Gram Ika et 

al., (2017) non-COVID-19 pregnant women who gave birth at the age of over 35 years. The 

study stated that it was easy for the mother to get sick, and the organs of the womb were aging, 

and the birth canal was also stiffer, there was a higher chance of getting sick. Most pregnant 

women have children with disabilities, obstructed labor, and bleeding occurs. 

Half of the gestational ages when patients were diagnosed with COVID-19 were term 

pregnancies, namelyat 37 to 42 weeks of gestation with an average gestational age of 38.2 

weeks. These results are in accordance with astudy conducted by Zhu et al, Parag Goyal, Chow 

et al., (2020) in the United States, China, and Europe in 2020 that the majority of mothers with 

COVID-19 will give birth at term and the highest cause of termination of pregnancy. 

Prematurely comes from indications of the fetus and the mother. Pregnant women with SARS 

or MERS are also at higher risk of miscarriage or giving birth prematurely. This incident can 

also occur in pregnant women with Covid-19, but there are still very few reports of the incident 

(Berghella & Hughes, 2021) 

Parity shows the number of children ever born. Parity is an important factor that supports the 

success of pregnancy and childbirth. Based on data obtained from102 pregnant women with 

positive RT-PCR results for Covid-19, it was found that the majority of pregnant women had 

experienced childbirth, both birth, and death, namely 67 pregnant women (65.7%), and there 

maining35 pregnant women (34,3%) were first pregnancies or were primiparous. The first birth 

usually has a high relative risk for the mother and child, then this risk decreases in the second 

and third parity, and will increase again in the fourth parity, and so on. Mothers who give birth 

frequently have a risk of childbirth complications in subsequent pregnancies if they do not pay 

attention to nutritional needs. At parity of more than four, the uterus is usually weak, which can 

cause prolonged labor and bleeding during pregnancy (Oxorn&Forte, 2010) 

In this study, data were obtained from 67 multiparous pregnant women who were confirmed 

positive for COVID-19. As many as 40 pregnant women (59.7%) had history of vaginal 

delivery, and the remaining 27 pregnant women (40.3%) had history of cesarean delivery. 
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A cesarean section delivery with a vertical incision of the abdomen and uterus make pregnant 

women vulnerable to tearing in the uterus when the mother pushes duringa normal delivery 

process, which can potentially lead to bleeding. Therefore, to avoid morbidity and mortality in 

mothers with history of cesarean section with a vertical incision, cesarean delivery is an option. 

(Keagetal., 2018) 

The method of delivery does not affect the transmission of COVID-19 in neonates (American 

Academy of Pediatrics., 2020). Research conducted by Kalamdani et al., (2020) reported that 

more deliveries were made by cesarean section compared to normal deliveries (83.3%). In this 

study, 59.8% of infants were born by cesarean section, and 40.2% were born vaginally. The 

cesarean section rate is much lower when compared to that reported by(Kalamdanietal.,2020). At 

the beginning of the COVID-19 pandemic, there was minimal information regarding the 

potential for vertical transmission of SARS-CoV-2, resulting in anxiety for pregnant women or 

obstetricians. In this study, the most common method of delivery was a cesarean section, 

although no data were showing that cesarean delivery was better than vaginal delivery. 

Pregnant women experience physiological and mechanical changes during pregnancy, this can 

increase the vulnerability of pregnant women to infection. There are changes in the 

cardiorespiratory system such as an increase in the diaphragm so that the total lung capacity is 

also reduced. This can encourage respiratory failure in pregnant women. So that the method of 

giving birth to pregnant women who are confirmed positive for COVID-19 needs to be 

considered whether it takes place vaginally or by cesarean section. 

Pregnant women with a body mass index (BMI) of obesity are associated with pregnancy 

outcomes such as preeclampsia/eclampsia, induced labor, having a baby with macrosomia, 

having a cesarean section, and postpartum hemorrhage (Weku et al., 2016). In this study, 56 

pregnant women (54.9%) had an obese body mass index (BMI). The study (Marchi et al., 2015) 

reported several risks for mothers with obesity, namely the risk of developing gestational 

diabetes, hypertension, cesarean section, having a baby with preterm birth, death, and 

malformations. Likewise, mothers with underweight BMI are associated with adverse 

pregnancy outcomes. Research conducted by (Marchietal.,2015) found that the group of 

underweight mothers often experienced anemia, gave birth prematurely, and had babies with 

low birth weight. Obesity is one of the co morbidities in pregnant women with COVID-19 

which can cause worsening of health for the mother because it has the potential to cause a 

pulmonary embolism. Com or bid or co morbid diseases can worsen the mother's condition such 

as obesity, hypertension, asthma, and diabetes mellitus (Turan et al., 2020) 

Upon admission to the hospital, a complete assessment of pregnant women with COVID-19 

must be carried out including the severity of Covid-19 symptoms and the mother's vital signs 

(checking temperature, respiration, and oxygen saturation, if available). Based on the clinical 

picture is divided into three classifications. The classification is based on the severity of 

infection in the respiratory tract and is divided into mild, moderate, and severe clinical.  
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This classification helps medical personnel plan action and treatment quickly and appropriately 

by looking at the severity of COVID-19 in pregnant women through its clinical picture. 

According to the National Institutes of Health, the clinical symptoms of COVID-19 are divided 

into asymptomatic, mild, moderate, severe, and critical conditions. Asymptomatic indicates 

patients who do not show clinical symptoms but from the results of the examination, it is 

proven that they are infected with the SARS-CoV-2 virus. Mild clinical signs include fever, 

sore throat, cough, malaise, headache, and muscle aches, without dyspnea, shortness of breath, 

and abnormal imaging findings. Moderate clinical symptoms in the form of clinical symptoms 

of lower respiration with clinical examination or imaging and SpO2>90% at room temperature. 

Severe clinical symptoms include a respiratory rate >30x/min, an SpO2 93% at room 

temperature, or the ratio of partial pressure of arterial oxygen PaO2 to the fraction of inspired 

oxygen (FiO2)(PaO2/FiO2 50%(MacKenzie &Smith, 2020). 

All pregnant women who are referred for delivery at Dr. Hospital. Soetomo, Surabaya is only 

based on the results of the real-time polymerase chain reaction (RT-PCR) test positive for 

COVID-19, which is as many as 77.5% do not complain of any symptoms (asymptomatic). The 

remaining 23% complained of mild symptoms of COVID-19in the form of 3.9% cough, 9.8% 

fever, 8.8% complained of moderate complaints in the form of shortness of breath. There were 

no severe or critical cases and no deaths were found in pregnant women with COVID-19 in this 

study. This is in line with the research conducted by Wong et al, which compared the case 

fatality rate between COVID-19, SARS and MERS which were 0%, 18%, and 25% 

respectively. In SARS and MERS, progressive respiratory failure and severe sepsis are common 

in pregnant women (Hui & Chan, 2010). ( Liu et al., 2020; Chen et al., 2020) their study also 

stated that no pregnant patients with COVID-19 infection died. MacKenzie&Smith stated that 

the clinical symptoms experienced by pregnant women and those who were not pregnant were 

the same. Wu et al., dan Arentzet al., (2020) proved that pregnant women with asymptomatic 

COVID-19 generally had a shorter hospital stay when compared to symptomatic pregnant 

women. 
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Table2. Distribution of domicile of pregnant women 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hospital Dr. Soetomo is one of the Covid-19 referral hospitals in East Java. 65.7% of 

pregnant women with positive Covid-19 RT-PCR results are native to Surabaya, 31.4%are from 

Gresik, 14.3% of pregnant women are from Mojokerto,8.6% are from Madura and Malang and 

Bangka an, mothers pregnant women came from Kediri, Pasuruan, and Central Java Provinces 

by 5.7%. And 2.9% came from Madiun, Tulungagung, Bojonegoro, and Banyuwangi. There 

was a sense of concern experienced by mothers and birth attendants, so that at the beginning of 

the pandemic patients who were confirmed positive for COVID-19 were immediately referred 

to secondary health facilities that can perform elective CS procedures in negative pressure 

operating rooms to reduce exposure to health workers who assist in childbirth.  

Table3. Distribution of chest radiographs 

Variable N % 

Photo of thorax 96 94,1 

No thorax photos 6 5,9 

Table4. Result of thorax photos 

Variable N % 

Corandpulmo with in normal limits 63 65,6 

Bilateral pneumonia 28 29,2 

Pulmonary edema and 
cardiomegaly  

5 5,2 

Variable N % 

Surabaya 67 65,7 

Gresik 11 31,4 

Mojokerto 5 14,3 

Madura 3 8,6 

Malang 3 8,6 

Bangkalan 3 8,6 

Kediri 2 5,7 

Pasuruan 2 5,7 

Jawatengah 2 5,7 

Madiun 1 2,9 

Tulungagung 1 2,9 

Bojonegoro 1 2,9 

Banyuwangi 1 2,9 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 10 

 

A chest CT scan is carried out to detect Covid-19 infection early for mothers who are about to 

give birth. If there is no thoracic CT scan facility, this method can be replaced with a chest x-

ray examination. Currently, CT scan-based artificial intelligence is being developed to improve 

the accuracy of the Covid-19 diagnosis using chest X-rays.  The use of low-dose CT scans and 

chest X-rays in one examination has a fairly low radiation exposure and is safe for pregnant 

women (POGI, 2020). Chest radiographs may reveal features such as ground-glass 

opacification, infiltrates, peribronchial thickening, focal consolidation, pleural effusion, and 

atelectasis. Chest X-ray is less sensitive than CT scan because about 40% of cases do not find 

abnormalities on chest X-ray (Arentz et al., 2020; Guan et al., 2020). Berkowitz K. stated that 

viral pneumonia is one of the main causes of morbidity and mortality in pregnant women who 

are confirmed positive for Covid-19. In this study, 29.2% of pregnant women were found with 

bilateral chest radiographs of pneumonia. Pneumonia in pregnant women can cause various 

clinical outcomes of childbirth, such as premature labor, premature rupture of membranes, low 

birth weight (LBW) birth, fetal death in the womb (IUFD), and neonatal death (Nurdianto & 

Suryokusumo, 2020). Turan et al., (2020) reported the number of pregnant women with 

confirmed COVID-19 was1.6% maternal mortality, 1.4% stillbirth, 1.0% neonatal death, 

and33.7% prematurity. 

Table5. Indications for caesarean delivery 

Variable N % 

COVID-19 22 36,1 

Preeklampsia 12 19,7 

Latitude or sunsang location 9 14,8 

Previous section history 6 9,8 

Postdate pregnancy>42weeks 3 4,9 

Suspect placenta accrete 3 4,9 

Myoma uterine 2 3,4 

KPP> 12hours 1 1,6 

Intrauterine fetal death(IUFD) 1 1,6 

Cephalopelvic disproportion(CPD) 1 1,6 

 

The choice of delivery method for pregnant women who are confirmed positive for COVID-19 

considers the condition of the mother and baby. Prevention of transmission from mother to fetus, 

and assistant officers during the delivery process must also be considered. In this study, 59.8% of 

pregnant women underwent cesarean delivery and the rest underwent vaginal delivery. Delivery 

by caesarean section was performed with the following indications, 19.7% due to preeclampsia, 

14.8% due to transverse or breech position, 9.8% due to a history of cesarean delivery, 4.9% due 

to overdue pregnancy (>42 weeks) , 4.9% due to suspected placenta accreta, 3.4% because the 

mother suffered from uterine myoma, 1.6% due to premature rupture of membranes (PROM) 

more than 12 hours, fetal death in the womb (IUFD) and cephalopelvic disproportion (CPD). 
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36.1% due to indications of COVID-19 itself. The decision to give birth by caesarean section 

was made because the mother had Covid-19 and had other pregnancy complications. A study by 

Polónia-Valente et al., (2020) reported that there is no risk of vertical transmission if the baby is 

born vaginally, so vaginal delivery is not a contraindication. Several other researchers stated that 

surgical procedures were most often performed to treat cases of COVID-19, taking into account 

the condition of the mother, the difficulty of mechanical ventilation of the gravid uterus and fetal 

compromise (Dashraath et al., 2020). 

Currently, Indonesia has not found strong clinical evidence regarding recommendations for safe 

delivery methods for mothers giving birth with Covid 19 (Dashraath et al., 2020). Referral types 

are determined individually (case by case) (POGI, 2020). Family counseling is needed by 

considering obstetric indications and the wishes of the family, except for pregnant women with 

respiratory symptoms who require immediate delivery (Sectio Caesarea). Indications for 

induction of labor and cesarean section are performed if there are medical or obstetric indications 

according to the condition of the mother and fetusTable6. Distribution of characteristics of 

newborns from pregnant women with positive RT-PCR results for COVID-19 

 

 

 

 

 

 
Gender   

Woman 47 46,1 

Men 55 53,9 

APGAR score   

Normal(score7-10) 70 68,6 

Low(score4-6) 32 31,4 

Newborn’s weight   

<2500grams 26 25,5 

2500-4000grams 73 71,6 

>4000grams 3 2,9 

 

De Bernardo et al., (2020) stated that the manifestation of clinical symptoms and signs of 

COVID-19 infection in neonates was lighter than in adult patients. The main symptoms that 

often appear are fever, vomiting, cough, shortness of breath, and no neonates have died from 

COVID-19. All babies born to mothers who were confirmed positive for COVID-19 were 

monitored for symptoms and the condition of the babies when they were discharged. During 

monitoring, there were no special symptoms in infants related to COVID-19, although there 

Variable N % 

The state of the baby   

Born alive 100 98 

Stillborn 2 2 
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were babies born prematurely and all babies born to mothers who were confirmed positive for 

COVID-19 could be sent home with the mother or her family. 

In this study 98% of infants were born alive, only 2% died due to respiratory failure. These data 

are consistent with the research of Turan et al., (2020) and De Bernardo et al., (2020) which did 

not find any deaths of neonates infected with COVID-19. The clinical manifestations of 

COVID-19 infection in neonates are not well known. In this study, 53.9% of babies were born 

to mothers with positive RT-PC R results for Covid-19, 46.1% of babies were female. 70% of 

babies were born with normal APGAR scores and 31.4% low APGAR scores.53.1% of infants 

had moderate asphyxia and 46.9% moderate to severe asphyxia. The APGAR score was used to 

assess the clinical status of the newborn at 1 minute of age and to assess the need for immediate 

intervention to stimulate breathing. The APGAR score measures the number of clinical signs of 

neonatal depression such as cyanosis or facial pallor, bradycardia, depressed reflexes to tactile 

stimuli, hypotonia, and apnea or respiratory distress (Weineretal., 2016). 

Infant birth weight was found to be 2.9% weighing more than 4000 grams, 25.5% babies 

weighing less than 2500 grams, there maining 71.6% with normal weight between 2500 to 4000 

grams. Epidemiological studies in Turkey and China in 2020 also reported the same thing that 

the majority of mothers who were confirmed with COVID-19 gave birth to babies with normal 

birth weight because there was no evidence tha COVID-19 infection would interfere with fetal 

growth, unless there were other complications such as mothers with diabetes mellitus, 

preeclampsia, and other intrauterine infections such as HIV-positive mothers (Marim et al., 

2020; Chen et al., 2020). The highest cause of early termination of pregnancy comes from fetal 

and maternal indications (Zhuetal., 2020; ParagGoyal.,2020; Chowetal., 2020) 

In this study, 7.8% of newborns with a positive RT-PCR test result for COVID-19. The 

possibility of COVID-19 infection through vertical transmission is still possible (Dashraath et 

al., 2020). Sheth, Shah and Bhandari, (2020) reported that of 326 pregnant women who were 

confirmed positive for COVID 19, 23 newborns (7.05%) we reconfirmed positive and it is 

estimated that 3% of infections were acquired through vertical transmission.  

Maternal immunity can cross the blood-placental barrier which can lead to the formation of 

passive immunity in the fetus. In the case reported by Dong et al., (2020) there were positive 

IgM and IgG SARS CoV-2 results in newborns, but the results of the PCR Swab test were 

negative. Another study conducted by Hosier et al., (2020) found a small number of ACE-2 

receptors in the placenta allowing vertical infection through the placenta.  

When SARS-CoV-2 binds to theACE-2 receptor, the transmembrane enzyme serine protease 2 

(TMPRSS2) is activated, allowing the virus to pass through cells (Deniz & Tezer, 2020). This 

allows the discovery of the SARS CoV-2 RNA virus in the placenta or amniotic membranes 

(Penfield et al., 2020). A larger study reported that of 666 newborns to SARS-CoV-2 positive 

women, 4% of infants were infected with SARS-CoV-2 after birth (Walker et al., 2020). 

Research to prove vertical or horizontal transmission is still very much needed. 
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Several studies have shown a suspicion of vertical transmission in neonates with confirmed 

COVID-19whounderwent RT-PCR swab examination at 48 hours of postpartum care with 

delivery according to the COVID-19prevention protocol (Sheth et al., 2020).). The American 

Academic of Pediatrics (AAP) recommends screening neonates born to mothers with confirmed 

COVID-19 at 24 and 48 hours after birth. Recent data suggest that angiotensin-2 receptor levels 

are so low in the placenta that vertical transmission is unlikely. Chen et al., (2020) reported that 

there was no change in the morphological characteristics of the placenta from COVID-19 

infected mothers, and no nucleic acid was found. Virological examinations of umbilical cord 

blood, amniotic fluid, and breast milk in mothers who were positive for COVID-19 were found 

to be negative (Chen et al., 2020). Nasopharyngeal swab examination of neonates at 24 and 48 

hours after birth has become a routine protocol at RSUD Dr. Soetomo, Surabaya 

Several scientific publications have recommended strict precautions to avoid horizontal 

transmission during neonatal resuscitation with mothers with confirmed COVID-19 in the 

delivery room. The American Academic of Pediatrics (AAP) recommendation for medical 

personnel to use personal protective equipment during neonatal resuscitation such as gloves, 

gown, N95 respiratory mask, and eye protection goggles or air filter breathing apparatus 

(Shethetal., 2020). Tools such as stethoscope sand sphygmomanometers,  

The thermometer should be provided specifically for one patient. If it is used for other patients, 

clean and disinfect with 70% alcohol (world health organizing, 2020). 

Implementation of strict infection prevention protocols during the perinatal period can 

significantly reduce the incidence of horizontal transmission of the COVID-19 virus (Karimi-

Zarchi et al., 2020). Transmission by skin-to-skin contact is controversial, so skin-to-skin 

contact may be permitted if the mother wears a mask and washes her hands. 

This research serves as a basis to support further research on this topic, and further research is 

needed on the effect of COVID-19 on maternal and neonatal outcomes broadly. And further 

research is needed on knowledge and attitudes regarding the COVID-19 pandemic in pregnant 

women to reduce the number of COVID-19 infections in the future. 

Conclusion 

Characteristics Pregnant women whoa recon firmed positive for COVID-19 who are referred to 

Dr.Soetomo Hospital are in the age range of 20-35 years, gestational age at term, multiparous 

with a history of cesarean delivery, obesity, without clinical symptoms, with mostly normal 

chest X-ray results. The COVID-19 pandemic is still a global health problem. Pregnant women 

and neonates are a group that is very vulnerable to COVID-19 transmission. Further research is 

needed to determine the growth and development conditions of neonates born to mothers with 

confirmed COVID-19 during pregnancy 

 

Acknowledgement 

This research can be carried out properly thanks to the assistance of various parties. For that the 

researcher would like to thank the supervisors who have guided me in this research and the 

RSUD Dr. Soetomo who has given permission to conduct research. 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 14 

 

References 

American Academy of Pediatrics. (2020). FAQs: Management of Infants Born to Mothers with 

Suspected or Confirmed COVID-19. https://www.aap.org/en/pages/2019-novel-

coronavirus-covid-19-infections/clinical- guidance/faqs-management-of-infants-born-to-

covid-19-mothers/ 

Arentz, M., Yim, E., Klaff, L., Lokhandwala, S., Riedo, F. X., Chong, M., & Lee, M. (2020). 

Characteristics and Outcomes of 21 Critically Ill Patients with COVID-19 in 

Washington State. JAMA - Journal of the American Medical Association, 323(16), 

1612–1614. https://doi.org/10.1001/jama.2020.4326 

Berghella, V., & Hughes, B. (2021). Coronavirus disease 2019 (COVID-19): Pregnancy issues 

and antenatal care. UpToDate, 2020, 1–26. 

https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-pregnancy- 

issues-and-antenatal-

care#H1012270637%0Ahttps://www.uptodate.com/contents/coronavirus-disease-2019- 

covid-19-pregnancy-issues/print?search=coronavirus&source=search_result&select 

Berkowitz K, L. A. (n.d.). Risk factors associated with the increasing prevalence of pneumonia 

during pregnancy. American Journal of Obstetrics and Gynecology, 163(3), 981–985. 

https://doi.org/10.1016/0002- 9378(90)91109-P 

Chen, H., Guo, J., Wang, C., Luo, F., Yu, X., Zhang, W., Li, J., Zhao, D., Xu, D., Gong, Q., 

Liao, J., Yang, H., Hou, W., & Zhang, Y. (2020). Clinical characteristics and 

intrauterine vertical transmission potential of COVID-19 infection in nine pregnant 

women: a retrospective review of medical records. The Lancet, 395(10226), 809–815. 

https://doi.org/10.1016/S0140-6736(20)30360-3 

Chow, N., Fleming-Dutra, K., Gierke, R., Hall, A., Hughes, M., Pilishvili, T., Ritchey, M., 

Roguski, K., Skoff, T., & Ussery, E. (2020). Preliminary Estimates of the Prevalence of 

Selected Underlying Health Conditions Among Patients with COVID-19 - US, February 

12-March 28, 2020. MMWR Morbidity and Mortality Weekly Report, 69(13), 382–386. 

http://www.ncbi.nlm.nih.gov/pubmed/32240123 

CNN,  I. (2021). POGI: 20 Persen Kematian Ibu Hamil Akibat

 Positif Covid-19. https://www.cnnindonesia.com/nasional/20210819110357-20-

682327/pogi-20-persen-kematian-ibu-hamil- akibat-positif-covid-19 

Crawford, N. M., & Steiner, A. Z. (2015). Age-related infertility. Obstetrics and Gynecology 

Clinics of North America, 42(1), 15–25. https://doi.org/10.1016/j.ogc.2014.09.005 

Dashraath, P., Wong, J. L. J., Lim, M. X. K., Lim, L. M., Li, S., Biswas, A., Choolani, M., 

Mattar, C., & Su, L. L. (2020). Coronavirus disease 2019 (COVID-19) pandemic and 

pregnancy. American Journal of Obstetrics and Gynecology, 222(6), 521–531. 

https://doi.org/10.1016/j.ajog.2020.03.021 

De Bernardo, G., Giordano, M., Zollo, G., Chiatto, F., Sordino, D., De Santis, R., & Perrone, S. 

(2020). The clinical course of SARS-CoV-2 positive neonates. Journal of Perinatology, 

40(10), 1462–1469. https://doi.org/10.1038/s41372-020-0715-0 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 15 

 

Deniz, M., & Tezer, H. (2020). Vertical transmission of SARS CoV-2: a systematic review. 

Journal of Maternal- Fetal and Neonatal Medicine, 0(0), 1–8. 

https://doi.org/10.1080/14767058.2020.1793322 

Docea, A. O., Tsatsakis, A., Albulescu, D., Cristea, O., Zlatian, O., Vinceti, M., Moschos, S. 

A., Tsoukalas, D., Goumenou, M., Drakoulis, N., Dumanov1, J. M., Tutelyan, V. A., 

Onischenko, G. G., Aschner, M., Spandidos, 

D. A., & Calina, D. (2020). A new threat from an old enemy: Re-emergence of coronavirus 

(Review). 

International Journal of Molecular Medicine, 45(6), 1631–1643. 

https://doi.org/10.3892/ijmm.2020.4555 Dong, L., Tian, J., He, S., Zhu, C., Wang, J., 

Liu, C., & Yang, J. (2020). Possible Vertical Transmission of SARS- 

CoV-2 from an Infected Mother to Her Newborn. JAMA - Journal of the American Medical 

Association, 323(18), 1846–1848. https://doi.org/10.1001/jama.2020.4621 

Favre, G., Pomar, L., Musso, D., & Baud, D. (2020). 2019-nCoV epidemic: what about 

pregnancies? The Lancet, 395(10224), e40. https://doi.org/10.1016/S0140-

6736(20)30311-1 

Guan, W., Ni, Z., Hu, Y., Liang, W., Ou, C., He, J., Liu, L., Shan, H., Lei, C., Hui, D. S. C., Du, 

B., Li, L., Zeng, G., 

Yuen, K.-Y., Chen, R., Tang, C., Wang, T., Chen, P., Xiang, J., … Zhong, N. (2020). Clinical 

Characteristics of Coronavirus Disease 2019 in China. New England Journal of 

Medicine, 382(18), 1708–1720. https://doi.org/10.1056/nejmoa2002032 

Hosier, H., Farhadian, S., Morotti, R., Deshmukh, U., Lu-Culligans, A., Campbell, K., 

Yasumoto, Y., Vogels, C., Casanovas-Massana, A., Vijayakumar, P., Geng, B., Odio, 

C., Fournier, J., Brito, A., Fauver, J., Liu, F., Alpert, T., Tal, R., Szigeti-Buck, K., … 

Lipkind, H. (2020). First case of placental infection with SARS-CoV-2. MedRxiv, 

2020.04.30.20083907. https://doi.org/10.1172/JCI139569 

Hui, D. S. C., & Chan, P. K. S. (2010). Severe acute respiratory syndrome and coronavirus. 

Infectious Disease Clinics of North America, 24(3), 619–638. 

https://doi.org/10.1016/j.idc.2010.04.009 

Ika, P., Sinaga, M., & Fernandez, H. . (2017). Faktor Risiko Kejadian Pre-Eklamsia Pada Ibu 

Hamil Di Kabupaten Belu Risk Factors Pre-Eklamsia in Pregnant Mothers , Belu 

Regency. Jurnal MKMI, 13(2), 176. 

Jin, Y., H, Y., W, J., W, W., S, C., & Zhang, W. (2020). Virology, epidemiology, pathogenesis, 

and control of COVID- 

19. Novel Research in Microbiology Journal, 4(5), 955–967. 

https://doi.org/10.21608/nrmj.2020.118446 Kalamdani, P., Kalathingal, T., Manerkar, 

S., & Mondkar, J. (2020). Clinical Profile of SARS-CoV-2 Infected 

Neonates From a Tertiary Government Hospital in Mumbai, India. Indian Pediatrics, 57(12), 

1143–1146. https://doi.org/10.1007/s13312-020-2070-9 

Karimi-Zarchi, M., Neamatzadeh, H., Dastgheib, S. A., Abbasi, H., Mirjalili, S. R., Behforouz, 

A., Ferdosian, F., & Bahrami, R. (2020). Vertical Transmission of Coronavirus Disease 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 16 

 

19 (COVID-19) from Infected Pregnant Mothers to Neonates: A Review. Fetal and 

Pediatric Pathology, 39(3), 246–250. https://doi.org/10.1080/15513815.2020.1747120 

Keag, O. E., Norman, J. E., & Stock, S. J. (2018). Long-term risks and benefits associated with 

cesarean delivery for mother, baby, and subsequent pregnancies: Systematic review and 

meta-analysis. PLoS Medicine, 15(1), 1–22. 

https://doi.org/10.1371/journal.pmed.1002494 

Kementrian Kesehatan RI. (2021). Infeksi Emerging Kementerian Kesehatan RI. 

https://infeksiemerging.kemkes.go.id/dashboard/covid-19 

Lamouroux, A., Attie-Bitach, T., Martinovic, J., Leruez-Ville, M., & Ville, Y. (2020). Evidence 

for and against vertical transmission for severe acute respiratory syndrome coronavirus 

2. American Journal of Obstetrics and Gynecology, 223(1), 91.e1-91.e4. 

https://doi.org/10.1016/j.ajog.2020.04.039 

Liu, D., Li, L., Zheng, D., Wang, J., Yang, L., Zheng, C., Liu, D., Li, L., & Wu, X. (2020). 

Pregnancy and Perinatal Outcomes. American Journal of Roentgenology, July, 1–6. 

Liu, W., Wang, Q., Zhang, Q., & Chen, L. (2020). Coronavirus disease 2019 (COVID-19) 

during pregnancy: a case series. Preprint, 2019(February), 1–28. 

https://www.preprints.org/manuscript/202002.0373/v1%0Awww.preprints.org 

Liu, Y., Chen, H., Tang, K., & Guo, Y. (2020). Clinical manifestations and outcome of SARS-

CoV-2 infection during pregnancy. The Journal of Infection. 

https://doi.org/10.1016/j.jinf.2020.02.028 

MacKenzie, J. S., & Smith, D. W. (2020). COVID-19: A novel zoonotic disease caused by a 

coronavirus from China: What we know and what we don’t. Microbiology Australia, 

41(1), 45–50. https://doi.org/10.1071/MA20013 

Marchi, J., Berg, M., Dencker, A., Olander, E. K., & Begley, C. (2015). Risks associated with 

obesity in pregnancy, for the mother and baby: A systematic review of reviews. Obesity 

Reviews, 16(8), 621–638. https://doi.org/10.1111/obr.12288 

Marim, F., Karadogan, D., Eyuboglu, T. S., Emiralioglu, N., Gurkan, C. G., Toreyin, Z. N., 

Akyil, F. T., Yuksel, A., Arikan, H., Serifoglu, I., Gursoy, T. R., Sandal, A., & Akgun, 

M. (2020). Lessons learned so far from the pandemic: A review on pregnants and 

neonates with COVID-19. Eurasian Journal of Medicine, 52(2), 202– 

  

210. https://doi.org/10.5152/eurasianjmed.2020.20118 

mutia, cindy. (2021). Kasus Covid-19 Penambahan Harian Indonesia Urutan Ke-15 di Asia | 

Databoks. https://databoks.katadata.co.id/datapublish/2021/12/26/kasus-covid-19-

penambahan-harian-indonesia-urutan- ke-15-di-asia 

Nurdianto, A. R., & Suryokusumo, M. G. (2020). Efek Proteksi dari Terapi Oksigen Hiperbarik 

terhadap Ekspresi Bcl-2 Miometrium Rattus norvegicus Bunting yang Terinfeksi oleh 

Tachyzoite Toxoplasma gondii Protective Effect of Hyperbaric Oxygen Therapy to Bcl-

2 Expression in the Myometrium of Pregnant Ra. Jurnal Ilmiah Kedokteran, 2071(1), 

85–96. 

Oxorn, H., & Forte, R. W. (2010). Ilmu Kebidanan : Patologi dan Fisiologi Persalinan - Harry 

Oxorn, William R. Forte - Google Buku. Yayasan Esentia Medika. 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 17 

 

https://books.google.co.id/books?id=pkK1ypVLWIgC&printsec=frontcover&hl=id#v=o

nepage&q&f=false 

Parag Goyal, J. J. C. (2020). C or r e sp ondence Clinical Characteristics of Covid-19 in China. 

C or r e Sp Ondence Clinical Characteristics of Covid-19 in China, 100(1), 1–3. 

Penfield, C. A., Brubaker, S. G., Limaye, M. A., Lighter, J., Ratner, A. J., Thomas, K. M., 

Meyer, J. A., & Roman, A. 

S. (2020). Detection of severe acute respiratory syndrome coronavirus 2 in placental and fetal 

membrane samples. American Journal of Obstetrics & Gynecology MFM, 2(3), 100133. 

https://doi.org/10.1016/j.ajogmf.2020.100133 

Petrosillo, N., Viceconte, G., Ergonul, O., Ippolito, G., & Petersen, E. (2020). COVID-19, 

SARS and MERS: are they closely related? Clinical Microbiology and Infection, 26(6), 

729–734. https://doi.org/10.1016/j.cmi.2020.03.026 POGI. (2020). Rekomendasi 

Penanganan Infeksi Virus Corona (Covid-19) Pada Maternal (Hamil, Bersalin Dan 

Nifas) (A. M Aziz (ed.); revisi 2). POKJA infeksi saluran reproduksi. Pengurus Pusat 

perkumpulan Obstetri dan 

Ginekologi Indonesia. 

Polónia-Valente, R., Moucho, M., Tavares, M., Vilan, A., Montenegro, N., & Rodrigues, T. 

(2020). Vaginal delivery in a woman infected with SARS-CoV-2 – The first case 

reported in Portugal. European Journal of Obstetrics and Gynecology and Reproductive 

Biology, 250(2019), 253–254. https://doi.org/10.1016/j.ejogrb.2020.05.007 

Prawiroharjo, S., Saifuddin, A. B., Rachimhadi, T., & Wiknjosastro, G. (2016). ilmu kebidanan 

sarwono prawiroharjo. PT Bina Pustaka Sarwono Prawiroharjo. 

Qiao, J. (2020). What are the risks of COVID-19 infection in pregnant women? The Lancet, 

395(10226), 760–762. https://doi.org/10.1016/S0140-6736(20)30365-2 

Sahin, A. R. (2020). 2019 Novel Coronavirus (COVID-19) Outbreak: A Review of the Current 

Literature. Eurasian Journal of Medicine and Oncology, 4(1), 1–7. 

https://doi.org/10.14744/ejmo.2020.12220 

Sheth, S., Shah, N., & Bhandari, V. (2020). Outcomes in COVID-19 Positive Neonates and 

Possibility of Viral Vertical Transmission: A Narrative Review. American Journal of 

Perinatology, 37(12), 1208–1216. https://doi.org/10.1055/s-0040-1714719 

Turan, O., Hakim, A., Dashraath, P., Jeslyn, W. J. L., Wright, A., & Abdul-Kadir, R. (2020). 

Clinical characteristics, prognostic factors, and maternal and neonatal outcomes of 

SARS-CoV-2 infection among hospitalized pregnant women: A systematic review. 

International Journal of Gynecology and Obstetrics, 151(1), 7–16. 

https://doi.org/10.1002/ijgo.13329 

Vivanti, A. J., Vauloup-Fellous, C., Prevot, S., Zupan, V., Suffee, C., Do Cao, J., Benachi, A., 

& De Luca, D. (2020). Transplacental transmission of SARS-CoV-2 infection. Nature 

Communications, 11(1), 1–7. https://doi.org/10.1038/s41467-020-17436-6 

Walker, K. F., O’Donoghue, K., Grace, N., Dorling, J., Comeau, J. L., Li, W., & Thornton, J. 

G. (2020). Maternal transmission of SARS-COV-2 to the neonate, and possible routes 

for such transmission: a systematic review and critical analysis. In BJOG: An 



                       International Journal of Medical Science and Health Research 

Vol.8, No. 01; 2024 

ISSN: 2581-3366 

www.ijmshr.com Page 18 

 

International Journal of Obstetrics and Gynaecology (Vol. 127, Issue 11, pp. 1324–

1336). Blackwell Publishing Ltd. https://doi.org/10.1111/1471-0528.16362 

Wang, X., Zhou, Z., Zhang, J., Zhu, F., Tang, Y., & Shen, X. (2020). A case of 2019 novel 

coronavirus in a pregnant woman with preterm delivery. Clinical Infectious Diseases, 

71(15), 844–846. https://doi.org/10.1093/cid/ciaa200 

Watson,     S.      (2018).      Childbearing      Age:      What’s      Ideal      and      What      Are      

the      Risks? 

https://www.healthline.com/health/womens-health/childbearing-age 

Weiner, G. M., Zaichkin, J., American Heart Association., & American Academy of Pediatrics. 

(2016). Textbook of neonatal resuscitation. 

Weku, R. C. F., Wantania, J. J. E., & Sondakh, J. M. . (2016). Hubungan indeks massa tubuh 

(IMT) awal kehamilan dengan luaran maternal neonatal. E-CliniC, 4(2). 

https://doi.org/10.35790/ecl.4.2.2016.14375 

world health organizing. (2020). Infection prevention and control during health care when novel 

coronavirus (nCoV) infection is suspected. 

https://www.who.int/publications/i/item/10665-331495 

Wu, X., Sun, R., Chen, J., Xie, Y., Zhang, S., & Wang, X. (2020). Radiological findings and 

clinical characteristics of pregnant women with COVID-19 pneumonia. International 

Journal of Gynecology and Obstetrics, 150(1), 58–63. 

https://doi.org/10.1002/ijgo.13165 

Zaigham, M., & Andersson, O. (2020). Maternal and perinatal outcomes with COVID-19: A 

systematic review of 108 pregnancies. Acta Obstetricia et Gynecologica Scandinavica, 

99(7), 823–829. https://doi.org/10.1111/aogs.13867 

Zhu, N., Zhang, D., Wang, W., Li, X., Yang, B., Song, J., Zhao, X., Huang, B., Shi, W., Lu, R., 

Niu, P., Zhan, F., Ma, X., Wang, D., Xu, W., Wu, G., Gao, G. F., & Tan, W. (2020). A 

Novel Coronavirus from Patients with Pneumonia in China, 2019. New England Journal 

of Medicine, 382(8), 727–733. https://doi.org/10.1056/nejmoa2001017 


