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ABSTRACT  8 
 9 
Aims: This study aims to determine the prevalence of newborns infected with COVID-19 and 
the factors associated with the transmission of COVID-19 infection in newborns. Study design: 
Research method, cross-sectional design, retrospective. The sample consisted of 145 infants, 
the inclusion criteria were 0-28 days, and the mother was infected with COVID-19.  
Place and Duration of Study: The research location is one of the hospitals in DKI Jakarta 
Selatan. Implementation from March to May 2022.  
Methodology: The instrument of observation used the medical records of mothers and babies. 
Chi-Square and Mann-Whitney data analysis.  
Results: The results showed the characteristics of pregnant women infected with COVID-19: 
the average age of 29.87 years, gestational age of 37 weeks, and gestational age at delivery of 
37 weeks. The prevalence of COVID-19 infection in infants born to mothers exposed to COVID-
19 at the age of 0 days was 99.3%. 101 (69.7%) delivery by cesarean section, 44 (30.3%) 
spontaneous delivery. Transmission of COVID-19 to neonates based on transplacental factors 
was seen from the maternal D dimer value (p-value < 0.05). The relationship between 
confounding factors that affect the transmission of COVID-19 infection in neonates from 
pregnant women aged 26-35 years is the gestational age of the mother when infected. Likewise, 
the confounding factor of gestational age, namely maturity, has an effect on COVID-19 infection 
in neonates seen from gestational age at delivery. 
Conclusion: The prevalence of infants infected with COVID-19 occurs at the age of 0 days, 
infection transmission is estimated from birth. 
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1. INTRODUCTION  11 
 12 
There were 536 pregnant women exposed to COVID-19 in Indonesia in 2020 including 51.9% without symptoms (PWS), 13 
72% with gestational age above 37 weeks, 3% died, and 4.5% were admitted to the ICU.[1] Exposure to COVID-19 14 
infection in pregnant women can be transmitted to neonates.  A study from China stated that of the 18 newborns treated, 15 
five were diagnosed with COVID-19 (two confirmed and three positive).[2] Other information stated that in a hospital in 16 
Surakarta in Indonesia, there were 62 babies born to mothers who were exposed to COVID-19 infection, and 20 (32%) 17 
babies were infected.[3] Examination through the SARS-CoV-2 PCR test revealed three newborns were positive for 18 
COVID-19.[4] The condition of babies born infected with COVID-19 has an APGAR score (AS) which varies, including AS 19 
(8-9) as much as 47 (75.8%), AS (9-10) as many as 15 (24.2%). In addition to the US, four infants had low birth weight, 20 
and one of them had the hypospadias.[3]   21 
 22 
The potential risk of transmission of COVID-19 infection to newborns may be in three patterns, namely, through the 23 
transplacental, birth canal, and postpartum breastfeeding.[4] Transmission through the placenta can be through blood 24 
biochemical values and gestational age at infection.  Previous studies suggested that the transmission of SARS-CoV-2 in 25 
neonates was caused by immunohistochemistry and very high viral loads, resulting in maternal viremia and placental 26 



 

infection. Indications of transmission through the placenta are blood biochemical values, and RT PCR on placental tissue 27 
positive for SARS-CoV-2.[5] Indications for placental transmission are blood biochemical values, RT PCR on placental 28 
tissue positive for SARS-CoV-2.[5]  Elevated CRP, NLR, and leukocytosis can help diagnose COVID-19.[6]  Vertical 29 
transmission of COVID-19 by gestational age has been reported in the third trimester of the pregnancy. [7] The delay in 30 
fetal growth in utero by 10%, and in the last trimester, fetal tachycardia and fetal distress occurs.[8] Transcervical 31 
transmission factor describes the occurrence of transmission from feces during spontaneous delivery because SARS-32 
CoV-2 has found in feces.[9] Transmission via environmental factors by thought to be via respiratory saliva splashing on 33 
mucous membranes.[10] A study of breast milk samples taken from 43 mothers who were positive for COVID-19 based on 34 
the PCR found breast milk samples positive for the virus in three mothers. Babies of three mothers whose breast milk 35 
tested positive for the COVID-19 virus, one child tested positive for COVID-19.[11]  36 
 37 
Other information states that the transmission of COVID-19 to newborns may be through saliva splashes during the 38 
delivery process. This condition can occur through the mother or caregiver who was infected with SARS-CoV-2.[5] 39 
However, the vertical transmission of SARS-CoV-2 has not been evident until now.5 Data regarding the transmission of 40 
COVID-19 infection from mother to fetus during pregnancy is still was limited.[4] 41 
 42 
Based on the description of the information, it has known that there is a possibility of transmission of COVID-19 virus 43 
infection to newborns. Based on the description of the information, it is known that there is a possibility of transmission of 44 
COVID-19 virus infection to newborns. So it is necessary to explore the prevalence of newborns infected with SARS-CoV-45 
2 and the transmission route of infection from mother to baby. All this information became the basis for research to explore 46 
the number of newborns infected with COVID-19 from mother to baby and the factors of transmission of COVID-19 47 
infection from pregnant women to babies. The study of COVID-19 infection in newborns was carried out based on data on 48 
exposure to infection in pregnant women and exposure to infection after the baby was born. So this study aims to 49 
determine the prevalence of newborns infected with COVID-19 and the factors associated with the transmission of 50 
COVID-19 infection in newborns in Indonesia. 51 
 52 
2. MATERIAL AND METHODS) 53 
2.1 Design 54 
 55 
A Cross-sectional research design with a retrospective approach was performed among 145 of infants with positive of 56 
COVID-19.  The study population of newborns from mothers infected with COVID-19 based on PCR swab results in 2020-57 
2021. 58 
 59 
2.2 Population and Sample 60 
 61 
Based on the population with a significance level of 5% using the Slovin formula, a sample of 145 people was obtained. 62 
The sample is selected based on the inclusion criteria, namely babies born to mothers infected with COVID-19, and 63 
infants aged 0-28 days. The exclusion criteria were babies born with defects. The sampling technique used was the 64 
purposive sampling technique. The research site is a hospital in DKI Jakarta, Indonesia. 65 
 66 
2.3 Instrument 67 
 68 
The research instrument was an observation sheet from Medical record. We were collected the data of maternal and the 69 
newborn data. Maternal data were included the mothers of demographics (age, gestational age at exposure to COVID-19 70 
and delivery), blood biochemical values (leukocytes, D-dimer, C-Reactive Protein (CRP), neutrophil lymphocyte ratio ( 71 
NLR), PCR value (CT Value, viral load), early contact (breastfeeding and formula feeding) and type of the delivery. 72 
Meanwhile, newborn data includes newborn demographics (PCR).   73 
 74 
2.4 Data collection 75 
 76 
Research data were obtained from medical records. Medical records of respondents were collected by hospital staff at the 77 
study site through a screening stage according to the inclusion criteria. Data collection techniques were carried out by 78 
observing the contents of medical records using research instruments. The data collected is from 2020-2021. Data 79 
collection was carried out from March to May 2022. 80 
 81 
2.5 Ethical consideration 82 
 83 
This study was approved by Ethical Clearance Committee of Indonesia with No. 010/KEPK/II/2022 on February 7, 2022). 84 
 85 
2.6 Data analyses 86 



 

 87 
Data analysis using SPSS 20 for windows with statistical tests for categorical data using frequency and percentage and 88 
numerical data using mean, median, and SD. Analysis of the relationship for category data using the Chi-Square test and 89 
for numerical data that is not normal using the Mann-Whitney test.   90 
 91 
3. RESULTS AND DISCUSSION 92 
3.1. Results 93 
 94 
Table 1. Characteristics of pregnant women infected with COVID-19 (n=145) 95 

 96 
Table describes the 97 
characteristics of pregnant 98 
women when infected with 99 
COVID-19, aged 29 years 100 
and an average gestational 101 
age of 37 weeks. At 102 
delivery, the average 103 
gestational age is 37 weeks. 104 
 105 
Table 2. Prevalence of 106 
newborns infected with 107 
COVID-19 by time of 108 
infection (n=145) 109 

Exposur
e time 

n % 

< 0 day 14
4 

99.
3 

> 0 day 1 .7 

TOTAL 14
5 100 

Table describes babies born to pregnant women infected with COVID-19, as many as 99.3% have been infected since 110 
birth 111 
 112 
Table 3. Characteristics of transmission of COVID-19 infection in newborns based on Labour, Environmental 113 
factor dan  Time  factors:. (n=145) 114 

Transmission  Factor n % 
Labour Factors   
Childbirth category 
Spontaneous 

 
44 

 
30.3 

Sectio Cesaria 101 69.7 
Environmental Factor   
Early contact category   
Pumped breast milk 19 13.1 
Formula milk 126 86.9 
Time Factor   
Category Infected time   
<0 days 144 99.3 
>0 days 1 .7 

The table describes the characteristics of transmission of COVID-19 infection in newborns, namely 69.7% in cesarean 115 
section deliveries, infants infected from birth at the age of fewer than 0 days 86.9%, and receiving formula milk 116 
Results should be clearly described in a concise manner. Results for different parameters should be described under 117 
subheadings or in separate paragraph. Table or figure numbers should be mentioned in parentheses for better 118 
understanding.  119 
 120 
Table 4. Relationship of transmission of COVID-19 infection in newborns based on transplacental factors: 121 
leukocytes, D-dimer, CRP, and NLR. (n=145) 122 
Transmission  Factor Mean  Median  SD Min Max P-Value 
Transplacental factor       
Leukocyte Category 
Low (< 5.0 thousand/uL) 12.48 11.10   6.30      

3.8 41.1  
.211 

Variable Mean Median SD Min Max  

Mother's Age 
Old Teen (17-25 Years) 29.87 30 5.78 17 42 Young Adults (26-35 Years) 
Old Adult (36-45 Years) 
Gestational Age 
First Trimester (0-13 
Weeks) 

37.45 38.00 2.11 28 41 
 Second Trimester (14-27 

Weeks) 
Third Trimester (28-41 
Weeks) 
Gestational age at delivery 
Premature (< 37 Weeks) 37.52 38.00 2.1 28 41 
Mature (37-41weeks) 



 

Normal (5.0-10 thousand/uL) 
High (>10.0 thousand/uL) 
Category D-dimer       
Normal (<500ng/mL) 3006.9 1838.0 3006.8 0 20000 .027 
Abnormal (>500 ng/mL)       
CRP Category       
Normal (<1,0mg/dL) 3.505 1.950 5.42 0.10 41.09 .837 
Abnormal (>1.0mg /dL)       
NLR Category       
Normal (<6) 7.65 5.50 7.46 1.30 52.30 .361 
Abnormal (>6)  
The transmission factor for COVID-19 infection in newborns is based on transplacental factors, namely the leukocyte, D-123 
dimer, CRP, and NLR values are dominated by abnormal values. The value of D dimer has a significant (p-value < .027) 124 
relationship with newborn infection since in the womb.  125 
 126 
Table 5. Relationship of confounding factors (mother's age and gestational age at delivery) to transmission of 127 
transplacental infection (blood biochemistry and gestational age at infection with COVID-19) in newborns. 128 
Counfonding Factors 
Age (17-25 Years) n Median 

(Min-Max) Rerata±SD P-value 

Leukocyte 33 13600 (5.9-33.9) 13.36±5.6 .355 
D-dimer 33 3404 (668-12200) 3404,3±3035 .141 
NLR 33 5.5 (1.30-52.3) 8.74±10.63 .58 
CRP 33 2.6 (.20-41.09) 4.4±7.4 .48 
Gestational age at infection 
COVID-19 

33 38 (28-40) 37.36±2.5 .78 

Counfonding Factor 
Age (26-35 Years) n    

Leukocyte 89 10800(3.8-41.1) 12.08±6,6 .367 
D-dimer 89 1730(0-14305) 2526±2342 .334 
NLR 89 5.2(1.5-39.8) 6.9±5.8 .69 
CRP 89 1.8 (.1-41.09) 3.38±5.0 .40 
Gestational age at infection 
COVID-19 

89 38(31-41) 37.4±2.1 .04 

Counfonding Factor 
Age (36-45 Years) 

n    

Leukocyte 23 9700 (3.9-24.2) 12.758±6.11 .67 
D-dimer 23 2160 (531-20000) 4297±4573 .10 
NLR 23 5.6 (2-29) 8.7±7.6 .3 
CRP 23 1.72(.16-10.9) 2.6±2.7 .4 
Gestational age at infection 
COVID-19 

23 37 (34-40) 37.5±1.4 .9 

Counfonding Factor:premature 
labor n    

Leukocyte 55 12000 (3.8-41.1) 13.80±6.8 .08 
D-dimer 55 2050 (531-9510) 30343±2440 .151 
NLR 55 5.5 (1.70-39.80) 8.4±8.13 .11 
CRP 55 19000 (.19-41) 4.75±7.96 .80 
Gestational age at infection 
COVID-19 

55 36 (28-40) 35.47±2.03 .18 

Counfonding Factor: mature 
labor n    

Leukocyte 90 10850 (3.8-41.1) 11.6±5.8 .367 
D-dimer 90 1834(0-20000) 2990±3318 .334 
NLR 90 5.4(1.3-52.3) 7.1±7.0 .69 
CRP 90 2.02 (.10-19.12) 2.7±2.73 .40 
Gestational age at infection 
COVID-19 

90 39(36-41) 38.6± .90 .04 



 

Table  describes the transplacental factor namely, D-dimer is a significant relationship (p-value <.05) to newborns infected 129 
with COVID-19. This relationship had influenced by confounding factors, namely maternal age (26-35 years). Gestational 130 
age at the time of infection with COVID-19 had a significant relationship (p-value < .05) with newborns infected with 131 
COVID-19. This relationship had influenced by gestational age at delivery, namely term pregnancy 132 
 133 
3.2 Discussion 134 
 135 
In this study, it was found that of all pregnant women infected with COVID-19, almost all babies born were infected with 136 
COVID-19 and had been infected since the baby was born. The factor associated with the incidence of COVID-19 137 
infection in newborns is the transplacental factor, namely the value of D dimer. Confounding factors related to the 138 
transmission of infection were maternal age (26-35 years) and gestational age at delivery.  139 
 140 
Based on the characteristics of mothers in the current study, the highest percentage of pregnant women infected with 141 
COVID-19 is young adults (26-35 years). Based on previous research, it had also found that the average age of pregnant 142 
women infected with COVID-19 was the age of young adults. Likewise, the degree of aging affects the severity of illness 143 
and mortality of COVID-19 patients. Likewise, the degree of aging affects the severity of illness and mortality of COVID-19 144 
patients.[12]  The age with the highest level of difficulty occurs in the elderly, namely the age of 60 years and, over.[13]  145 
However, in this study, the age of pregnant women had not founded to be a very risky age according to the theory. 146 
Pregnant women are a population at risk not based on age but based on pregnant. [14]. The stated because pregnant 147 
women are in a state of immunosuppression, and physiological adaptive changes during pregnancy. [14]. 148 
 149 
The average gestational age of mothers with COVID-19 at delivery is the third trimester (28-41nweeks). This age includes 150 
vulnerability to complications. As stated by previous researchers, pregnant women infected with COVID-19 have a 1.33 151 
times higher risk of giving birth prematurely than pregnant women who are not infected. The mean gestational age in this 152 
study was 37.5.[15]  It is also reported that vertical transmission of COVID-19 from mother to fetus occurs in the third 153 
trimester of pregnancy.[7,16] The vertical transmission of COVID-19 infection from mother to baby based on the current 154 
study is transplacental factors, namely blood biochemical values (leukocytes, D-dimer, NLR, CRP), gestational age factor 155 
when infected with COVID-19, environmental factors, and childbirth factors. The result of transplacental factor analysis 156 
showed that the D-dimer of mothers infected with COVID-19 had a significant relationship with newborns infected with 157 
COVID-19. Where the infection has occurred in the uterus. The current finding of infants infected with COVID-19 less than 158 
zero days after delivery had based on PCR values. Likewise, acute progressive coagulopathy problematic with COVID-19 159 
in term pregnant women showed a significant increase in D-dimer (12-17 times the value).[17] Pregnant women have a 160 
conventional value of 0.5 mg/L D-dimer as gestational age increases, D-dimer increases. This elevated D-dimer level is 161 
most likely due to continuous coagulation and fibrinolysis during  placental the development. [18] So, the occurrence of 162 
transmission through the placenta can be caused by D-dimer. Other information states that the transplacental 163 
transmission of SARS-CoV-2 in newborns is caused by immunohistochemistry and very high viral loads, resulting in 164 
viremia in the mother and infecting the placenta. The results of a histological and immunohistochemical examination of the 165 
placenta showed inflammation. However, this study did not carry out an examination of the COVID-19 virus on the 166 
placenta and also a histological examination of the placenta. 167 
 168 
Other transplacental factors such as leukocyte values, NLR, CRP, and gestational age when the mother was infected with 169 
COVID-19 were not associated with newborns infected with COVID-19 but had abnormal values. According to 170 
Koumoutsea et al.(2020), the average pregnant woman infected with COVID-19 has abnormal blood biochemical values 171 
such as leukocytes, D-dimer, CRP, and NLR. Laboratory parameters of elevated CRP, NLR, and leukocytosis can help 172 
predict the severity of COVID-19[6].  The results of a retrospective study  stated that the SARS-CoV-2 virus was not found 173 
in newborns of mothers with confirmed COVID-19 after conducting blood, breast milk, amniotic fluid, and swab 174 
examinations.[19] 175 
 176 
Based on the analysis of labor factors (section and spontaneous), there is no relationship between labor factors and 177 
newborns. The results of the research most types of delivery were Caesarean sections. This is supported by previous 178 
information that mothers give birth spontaneously, have a greater risk of infection and complications, and can endanger 179 
the condition of the mother and baby. The results of previous studies stated that babies born spontaneously tested 180 
positive for COVID-19 based on the results of a nasopharyngeal swab.[9] The results of the fecal and rectal swabs were 181 
declared infected with COVID-19, this condition can trigger the occurrence of COVID-19 infection in babies born 182 
spontaneously from zero days. However, in the current study, no cervical or fecal examination was carried out for the 183 
COVID-19 virus, so transcervical factors in newborns could not be identified 184 
 185 
Based on analysis of environmental factors: presenting nutrition and time infected with COVID-19 to newborns. The 186 
results showed that was no relationship between environmental factors, namely the provision of nutrition to infants and the 187 
time of infection with COVID-19 in newborns. Another study also stated that there is no evidence that the COVID-19 virus 188 
can be transmitted through breast milk. In the current study, nutrition for newborns born to mothers infected with COVID-189 



 

19 is provided through expressed breast milk and formula.  This condition can be a transmission factor through the 190 
environment. where there was an interaction between the baby and the mother who has been infected with COVID-19 or 191 
the helper who is the transmission of COVID-19 infection in newborns. However, this study did not examine the COVID-19 192 
virus in breast milk. Babies who were fed formula milk are large enough to be infected with COVID-19, where the effect of 193 
transmitting the infection is not studied further. other studies have confirmed that the possibility of transmission through 194 
breast milk has not been established at this time.[20]  There was no relationship between environmental factors and 195 
newborns infected with  COVID-19 because since the baby had been born they have been treated in a separate room 196 
from the mother, and health workers have implemented the COVID-19 protocol properly so that transmission through the 197 
environment is minimal.[20] 198 
 199 
The result of the analysis of the relationship of transmission factors (transplacental, transcervical/delivery, and the 200 
environment) to newborns was influenced by confounding factors: maternal age and gestational age at delivery.  The 201 
results showed that the transplacental factor, namely gestational age when infected with COVID-19, was associated with 202 
newborns infected with COVID-19, influenced by maternal age (26-35 years). Age was very influential on the degree of 203 
illness and death of COVID-19 patients. For mothers infected with COVID-19 aged 18-29, mortality was four times higher 204 
for those aged 30-39, and 330 times higher for those aged 85 and over. The older you get, the more susceptible you are 205 
to eing infected with COVID-19. Maternal gestational age has a high risk for the welfare of the newborn. 206 
 207 
Likewise, the effect of gestational age at delivery on the incidence of infection transmission in newborn. Mature delivery 208 
was found to influence the relationship between gestational age at the time of infection with COVID-19 and newborns 209 
infected with COVID-19.  This illustrates that mothers, who were infected with COVID-19 at an early gestational age, have 210 
a long period for babies to be exposed to COVID-19 infection from their mothers if the baby is born until delivery is 211 
mature.  Vertical transmission of COVID-19 from mother to fetus occurs in the third trimester of pregnancy. In addition, 212 
pregnant women with COVID-19 have a higher susceptibility to infection in the fetus. Elevated leukocyte levels in 213 
pregnant women with COVID-19 must be watched out for. [7] 214 
 215 
4. CONCLUSION 216 
 217 
Based on the results of the current study, it was found that babies born to mothers infected with COVID-19 were almost 218 
entirely infected. The characteristics of mothers exposed to COVID-19 infection are mostly young adults, all of them are in 219 
the third trimester, and most of them are at mature gestational age. Transplacental factor: Maternal D-dimer exposed to 220 
COVID-19 infection is associated with COVID-19-infected newborns. The relationship between labor/transcervical factors 221 
has not been identified in newborns infected with COVID-19. The factor of labor/transcervical from mother to newborn is 222 
spontaneous labor. The relationship between environmental factors, namely providing nutrition to newborns infected with 223 
COVID-19 has not been identified. Suggestions need further research to see the transmission factors that have not been 224 
identified that cause COVID-19 infection in newborns. 225 
 226 
ACKNOWLEDGEMENTS 227 
 228 
The authors would like to thank the Health Polytechnic of the Ministry of Health Jakarta 1 and the hospital for supporting 229 
this research. 230 
 231 



 

AUTHORS’ CONTRIBUTIONS 232 
 233 
SM and AS both developed draft proposals and study designs, collecting data. SM revised the results and compiled the 234 
manuscript. All authors contributed to the manuscript and approved the version of the manuscript that was submitted. 235 
 236 
CONSENT 237 
 238 
This study takes data from hospital medical records, namely files containing notes and documents about patient identity, 239 
examination, treatment, actions, and other services that have been provided to patients. The data required for the study 240 
was approved by the hospital. A copy of the approval for data collection from the hospital's medical record was obtained 241 
by issuing a research permit by the head of the hospital's research department 242 
 243 
ETHICAL APPROVAL  244 
 245 
The research ethics test was issued by the Health Research Ethics Committee (KEPK) Health Polytechnic, Ministry of 246 
Health Jakarta 1. This study involved medical records from hospitals. Informed consent for the collection and publication 247 
of data taken from the hospital was reviewed by education and training officers and medical records officers. Data is taken 248 
without written identity, so confidentiality is maintained. 249 
 250 
REFERENCES 251 
1.  POGI. Revisi-rekomendasi-POGI-utk-bumil-dengan-Covid-19-.pdf [Internet]. IDI2021 [cited 2022 Jan 1];1–5. 252 

Available from: https://pogi.or.id/publish/wp-content/uploads/2021/06/Revisi-Rekomendasi-POGI-utk-Bumil-253 
dengan-Covid-19-.pdf 254 

2.  Wu YT, Liu J, Xu JJ, Chen YF, Yang W, Chen Y, et al. Neonatal outcome in 29 pregnant women with COVID-19: A 255 
retrospective study in Wuhan, China. PLoS Med. [Internet] 2020 [cited 2022 Jan 1];17:1–19. Available from: 256 
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003195 257 

3.  Amorita NA, Syahriarti I. Karakteristik ibu hamil dengan covid-19 dan luaran persalinannya di Rumah Sakit Kasih 258 
Ibu Surakarta. J. Kesehat. Reproduksi [Internet] 2021 [cited 2022 Feb 5];8:31. Available from: 259 
https://jurnal.ugm.ac.id/jkr/article/view/63936 260 

4.  Fitriyani I. Laporan kasus: tiga neonatus yang lahir dari ibu yang terinfeksi covid 19 di RSUD. Undata Palu 261 
dinyatakan positif covid 19, penularan melalui vertikal ibu ke janin atau karena lingkungan. Cerdika J. Ilm. Indones. 262 
[Internet] 2021 [cited 2022 Feb 1];1:543–9. Available from: 263 
https://cerdika.publikasiindonesia.id/index.php/cerdika/article/view/85 264 

5.  Vivanti AJ, Vauloup-Fellous C, Prevot S, Zupan V, Suffee C, Do Cao J, et al. Transplacental transmission of 265 
SARS-CoV-2 infection. Nat. Commun. [Internet] 2020 [cited 2022 Feb 10];11:1–7. Available from: 266 
https://pubmed.ncbi.nlm.nih.gov/32665677/ 267 

6.  Tobing SL, Abimanyu B, Radam MRA, Hartoyo E, Haryati, Budinurdjaja P, et al. A Multidiciplinary approach: 268 
pelayanan obgyin dalam situasi pandemi Covid19 [Internet]. Kalimanta Selatan: Program Studi Obstetri Ginekologi 269 
FK ULM; 2020. Available from: https://repo-dosen.ulm.ac.id/bitstream/handle/123456789/19182/Buku A 270 
Multidisciplinary Approach Pelayanan Obsgin dalam situasi Pandemi Covid-19.pdf?sequence=1&isAllowed=y 271 

7.  Nokhostin F, Saffarieh E, Sharami SRY. Investigating the effect of Covid-19 on pregnant women. J. Crit. Rev. 272 
[Internet] 2020 [cited 2022 Dec 1];7:1141–5. Available from: https://www.researchgate.net/profile/Elham-273 
Saffarieh/publication/343980011_Journal_of_Critical_Reviews_INVESTIGATING_THE_EFFECT_OF_COVID-274 
19_ON_PREGNANT_WOMEN/links/5f4bc92792851c6cfd02c76d/Journal-of-Critical-Reviews-INVESTIGATING-275 
THE-EFFECT-OF-COVID-19-O 276 

8.  Nurdamayanti F, Riafisari AA, Semarang M. Literatur review : komplikasi kehamilan pada ibu hamil yang terinfeksi. 277 
Pros. Semin. Nas. UNIMUS [Internet] 2020;3:703–10. Available from: 278 
https://prosiding.unimus.ac.id/index.php/semnas/article/view/733 279 

9.  Carosso A, Cosma S, Borella F, Marozio L. Pre-labor anorectal swab for SARS-CoV-2 in COVID-19 pregnant 280 
patients: is it time to think about it? Eur J Obs. Gynecol Reprod Biol [Internet] 2020 [cited 2022 Aug 1];249:98–99. 281 
Available from: https://www.https//www.ejog.org/article/S0301-2115(20)30202-5/fulltext 282 

10.  Hadiyanto ML. Gambaran hingga tatalaksana COVID-19 pada anak. Intisari Sains Medis [Internet] 2021 [cited 283 
2022 Aug 1];12:250–5. Available from: https://www.isainsmedis.id/index.php/ism/article/view/947 284 

11.  WHO. Breastfeeding and COVID-19: Scientific brief [Internet]. WHO2020 [cited 2021 Aug 1];1–3. Available from: 285 
https://www.who.int/publications/i/item/WHO-2019-nCoV-Sci_Brief-Breastfeeding-2020.1 286 

12.  Lee PI, Hu YL, Chen PY, Huang YC, Hsueh PR. Are children less susceptible to COVID-19? J Microbiol Immunol 287 
Infect [Internet] 2020 [cited 2021 Oct 1];53:371–2. Available from: https://pubmed.ncbi.nlm.nih.gov/32147409/ 288 

13.  Yuki K, Fujiogi M, Koutsogiannaki S. COVID-19 pathophysiology: A review. Clin Immunol [Internet] 2020 [cited 289 
2021 Oct 1];215:1–8. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7169933/pdf/main.pdf 290 

14.  Chen H, Guo J, Wan C, Luo F, Yu X, Wei Zhang, Jiafu Li DZ, et al. Clinical characteristics and intrauterine vertical 291 



 

transmission potential of COVID-19 infection in nine pregnant women: a retrospective review of medical records. 292 
Lancet [Internet] 2020 [cited 2021 Oct 1];395:809–815. Available from: 293 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7159281/ 294 

15.  Widiyanto A, Atmojo JT, PH L, Fajriah AS, Putri SI, Nahak M, et al. Meta analisis hubungan COVID-19 dengan 295 
persalinan matur. J. keperawatan [Internet] 2021 [cited 2021 Jan 10];13:791–8. Available from: 296 
https://journal.stikeskendal.ac.id/index.php/Keperawatan/article/view/1772 297 

16.  Saadaoui M, Kumar M, Khodor S Al. COVID-19 infection during pregnancy: Risk of vertical transmission, fetal, and 298 
neonatal outcomes. J Pers Med [Internet] 2021 [cited 2022 Apr 10];11:483. Available from: 299 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8227688/ 300 

17.  Koumoutsea EV, Vivanti AJ, Shehata N, Benachi A, Le A, Celine G, et al. COVID-19 and acute coagulopathy in 301 
pregnancy. J Thromb Haemost [Internet] 2020 [cited 2022 Jun 1];19:1648–52. Available from: 302 
https://pubmed.ncbi.nlm.nih.gov/32302459/ 303 

18.  Hedengran KK, Andersen MR, Stender S, Szecsi PB. Large D-Dimer fluctuation in normal pregnancy: A 304 
Longitudinal cohort study of 4,117 samples from 714 healthy Danish women. Obstet. Gynecol. Int. [Internet] 2016 305 
[cited 2020 Jun 1];2016:1–7. Available from: 306 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4852125/pdf/OGI2016-3561675.pdf 307 

19.  Chen D, Yang H, Cao Y, Cheng W, Duan T, Fan C, et al. Expert consensus for managing pregnant women and 308 
neonates born to mothers with suspected or confirmed novel coronavirus (COVID-19) infection. Int J Gynaecol 309 
Obs. [Internet] 2020 [cited 2021 Jun 1];149:130–6. Available from: https://pubmed.ncbi.nlm.nih.gov/32196655/ 310 

20.  Mazur-Bialy AI, Kołomańska-Bogucka D, Tim S, Opławski M. Pregnancy and childbirth in the COVID-19 era-the 311 
course of disease and maternal-fetal transmission. J Clin Med [Internet] 2020 [cited 2022 Jun 1];9:3749. Available 312 
from: https://pubmed.ncbi.nlm.nih.gov/33233369/ 313 

 314 
DEFINITIONS, ACRONYMS, ABBREVIATIONS 315 
 316 
COVID-19 : corona virus disease 19   317 
SARS-CoV-2: severe acute respiratory syndrome coronavirus 2   318 
PCR: polymerase chain reaction;   319 
RT: papid test;   320 
APGAR: appearance, pulse, grimace, activity, respiration   321 
ICU: intensive care unit   322 
NLR: neutrophil lymphocyte ratio 323 
CRP: C – reactive protein 324 
CT Value: cycle threshold value. 325 
 326 
 327 


