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ABSTRACT 
In 2019, a wild coronavirus infection epidemic (COVID-19) has infected about 183 
million people worldwide, resulting in roughly 3,972,000 fatalities. Various studies 
had reported there were no significant differences between pregnant and non-
pregnant women infected with COVID-19 regarding clinical signs. Few studies, 
however, had focused on the newborns delivered by COVID-19 infected women. 
In the present survey research, a total of 49 pregnant women with COVID-19 
sickness who had passed on in 2 doled-out broad clinical centers in Iraq, between 
the end of june of 2020 to mid of july 2021 were considered, along with 50 neonates 
carried by them (one of the women was carrying twins). Maternal fragment 
ascribes, movement course, appearances, and lab test records were obtained from 
crisis centers. The babies were administered into hospitals if they were found to 
have the relevant symptoms (5 cases), or legal guardians accepted a segregated 
clinical solution (23 cases), while 22 cases was symptome free but still followed by 
telephone if they had any complain. Any recordings of test results, radiography, and 
tomography files of the hospitalized babies that are the focus of this paper were 
separated from other records. 4 babies were tested for the presence of sever acute 
respiratory syndrome -CoV-2 antibodies. 
Of the 49 pregnant women infected with COVID-19 (23 confirmed and 26 through 
clinical diagnosis), and their mean age was 39 years. 34 of the patients were found 
to have mild symptoms like fever (29), headache (9), shortness of breath (4), 
abdominal pain (2), increased salivation (1), while 15 displayed no symptoms. 11 
of the patients had difficulties with their pregnancy, and 47 decided to deliver their 
babies through c-section procedure. 
Of 50 newborns, 28 were transferred to neonatal care unit for treatment and care, 
while the remaining 22 who had no symptoms were administered to care services 
normally. 5 of the hospitalized babies were diagnosed with COVID-19 infection (2 
confirmed and 3 suspected). Also, 12 of 13 normally service-administered babies 
displayed radiological findings indicating pneumonia (in X-rays and Computed 
tomography scans, 1 had intermittent cough, remaining displayed no relevant 
symptoms). SARS-CoV-2 antibodies and corresponding IgM and IgG levels were 
evaluated for four of the babies, and two out of these four were found to be positive. 
The limited number of tested babies prevented any statistical study regarding their 
social status variables. 
As part of this study, 2 out of 50 babies delivered by COVID-19 infected mothers 
were found to display pneumonia related findings in their radiological surveys. 
These findings are indicative that intrauterine and/or intrapartum infection of the 
baby is a potential risk, which requires further testing and clinical preparations. 
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Introduction: 

 The outbreak that was first noticed 

around December 2019 caused by the 

sever acute respiratory syndrome 

(SARS-CoV-2) agent was aptly 

named the COVID-19 infection. 

Since then, the disease spread 

through large human populations all 

throughout the world, including Iraq 

[1]. As of this study, the disease was 

encountered in 160 countries. Once 

the threat was clear, The World 

Health Organization declared finding 

a solution for the disease as a Public 

Health Emergency of International 

Concern (PHEIC). The spread of the 

disease was declared a pandemic, on 

March 11, 2020 [2]. Based on Iraqi 

Center for Disease Control and 

Prevention, 25.1% of the 44,672 

confirmed COVID-19 cases in Iraq 

were women in their reproductive 

age period [3, 4]. Pregnancy causes a 

series of changes in the immune 

system and the physiology of a 

woman, and the overall effects 

include an increased vulnerability to 

viral diseases, particularly 

respiratory diseases like the COVID-

19 [5]. Some older studies in 

literature reported no increased 

severity for COVID-19 symptoms in 

pregnant women compared to non-

pregnant [6-12], but many of these 

studies haven’t considered the effects 

and course of the disease in longer 

periods, nor have they included 

radiological imaging results [13]. 

Some other studies, on the other 

hand, reported that children under 1 

year of age have no defense against 

COVID-19 [14]. Not much attention 

was paid, however, to the babies 

brought to the world by COVID-19 

infected mothers. 

Methods: 

In the present survey study, clinical 

findings of 49 women in Iraq with 

COVID-19 positive test results, or 

who were administered to hospital 

due to clinical COVID-19 findings, 

were collected and evaluated. In 

addition, the clinical and radiological 

findings regarding potential COVID-

19 infection of 30 babies delivered by 

these women were also collected and 

evaluated. 
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All pregnant diagnosed with 

COVID-19 and who had scheduled 

deliveries from June 2020 30 to july 

10, 2021, and who were administered 

to two doled-out broad crisis 

facilities in Iraq were included in the 

study. Any relevant clinical records, 

test results, and treatment plans of 

these women were set aside and 

included in the study as well. 

All processes employed as part of this 

study were in line with the ethical 

standards of the Medical Ethical 

Committee of Iraq. The written 

consents of the women were received 

in advance. 

All the treatment plans for the 

COVID-19 infected women included 

in the research were prepared and 

executed in line with the Control 

Program and New Coronavirus 

Pneumonia Prevention (5th, 6th, and 

7th delivery) [15–17] communicated 

by the National Health Commission 

of Iraq. In cases where PCR tests 

were not conclusive, CT scans were 

employed to finalize the diagnosis. 

A series of socio-demographic data 

points were determined and gathered 

from the mother candidates, which 

included information regarding age, 

weight, body-mass index, education 

status, occupation, previous 

maternity, clinical history 

(particularly regarding respiratory 

symptoms and/or diseases), past 

laboratory tests, CT scans, swab 

tests, and any ventilation assistance. 

Clinical tests involved tests of 

antenatal blood for blood urea 

nitrogen (BUN), creatinine (CREA), 

uric acid (UA),albumin (ALB), total 

protein (TP),lactate dehydrogenase 

(LDH), creatine kinase (CK), alanine 

aminotransferase (ALT), the 

classical range of hepatic and renal 

indicators like aspartate transaminase 

(AST), serum C-protein level (C- 

REACTIVE PROTEIN), lymphocyte 

rate (LYM%), lymphocyte count 

(LYM), and white blood cell count 

(WBC). A routine series of tests 

including post-delivery blood tests 

and C- REACTIVE PROTEIN 

measurements were also performed. 

An additional series of data points 

were also recorded regarding the 

course of the pregnancy, like 

gestational movement count, 



The Medical Journal of Tikrit University (2022) 28 (2):133-147 

136 
 

delivery procedure, and gestational 

hypertension, gestational diabetes, 

and ruptures and/or fetal position 

anomalies during birth. 

Delivered babies who were 

determined to be in need of additional 

care or whose legal guardians 

requested so were administered to 

neonatal care unit . 

The data collected for the babies 

include gender, weight, Apgar Score 

(for one and five minutes), 

abnormalities, fever, respiration 

difficulties, and neonatal intensive 

care unit (NICU) status. Additional 

data points were collected for the 

babies placed under NICU, which 

include sample swabs, rectal swabs, 

X-Ray or CT scan images, laboratory 

test results (LYM%, LYM, WBC, 

neutrophil rate (NEU%, neutrophil 

count (NEU)), procalcitonin (PCT), 

c- reactive protein, platelet count 

(PLT), and standard series of 

hepatorenal indicators (BUN, LDH, 

CREA, UA, ALB, TP, CK,ALT, and 

AST). A total of four kids were also 

tested for SARS-CoV-2 antibody 

IgG and IgM, as suggested by the 

New Coronavirus Pneumonia 

Prevention and Control Program 

(v7). The clinical diagnosis of the 

babies regarding COVID-19 

infection was performed based on 

clinical symptoms, tests of 

laboratory, and findings of 

radiological [18]. Expert 

pediatricians also reviewed the 

results for confirmation [19]. 

Throat swab for both the mothers and 

the babies were taken using standard 

commercial equipment, while their 

SARS-CoV-2 RNA PCR tests were 

performed through qRT-PCR (New 

Coronavirus 2019 Nucleic Acid 

Detection Kit [Dual Fluorescence 

PCR] produced by Shuo Shi 

Biotechnology Co., Ltd, Jiangsu, 

China). IgG and IgM levels were 

determined using New Coronavirus 

2019-nCoV IgG Antibody Detection 

Kit (Chemiluminescence) 

(Yahuilong Biological Technology 

Co., Ltd. Shenzhen, China) [20–22]. 

Tests were prepared, implemented 

and registered as suggested by World 

Health Organization (23 ( 
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All procedures were registered 

through SAS 9.3 (SAS Institute, Inc, 

North Carolina, USA, 

https://www.sas.com/zh_cn/program

ming/school rendition/download-

software.html#windows). 

Results: 

Of the 49 pregnant women included 

study, 23 were reported to have 

COVID-19 infection through test of 

SARS-CoV-2 RNA by qRT-PCR in 

combination with their clinical 

findings, and 26 were reported to 

have infection of COVID-19 through 

clinical symptoms and CT scans 

(because of lack of kits of PCR test). 

Of those women, 34 displayed mild 

clinical symptoms like breath 

shortness, cough, fever, and 

abdominal pain, while 15 women 

displayed no symptoms. All the CT 

scan images displayed usual COVID-

19 pneumonia findings. 15 of 34 

women with clinical symptoms were 

tested positive with SARS-CoV-2 

RNA PCR test, and 10 out of 25 

women with COVID-19 results in CT 

images were tested positive SARS-

CoV-2 RNA PCR test. None of the 

mother candidates needed intensive 

care or ventilation support. 

Of the 49 women included in the 

study, 11 experienced difficulties 

during their pregnancy periods. 

These difficulties include 

hypertension, gestational diabetes 

mellitus, sudden and unexpected 

birth start, fetal agony, pregnancy 

cholestasis, hepatitis, 

thrombocytopenia, coagulation 

problems, and thyroid problems. A 

majority of the mother candidates 

preferred C-section procedure for the 

birth for non-clinical reasons. 2 

women preferred vaginal delivery. 

The babies of these 2 women had no 

clinical respiratory symptoms, but 

displayed radiological findings for 

pneumonia. One of the women gave 

birth to twins, both of which also had 

pneumonia findings in the lung 

radiology findings. 

In total, five babies were diagnosed 

with COVID-19, all of which were 

females. 

For data registries, the date of birth 

was registered as Day 1. two Patients 

were SARS-CoV-2 RNA PCR test 

https://www.sas.com/zh_cn/program
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positive, and also had positive 

indicators in CT scans, and as such, 

they were diagnosed with COVID-19 

infection immediately. 

Corresponding IgM and IgG levels of 

two Patients were positive. While 

they had negative results on throat 

swabs, their radiological findings 

revealed pneumonia symptoms, and 

as such, they were also diagnosed 

with COVID-19. Finally, one Patient 

had negative results in all other tests, 

but the radiological findings 

displayed the characteristic glass-like 

developments in both lungs, and as 

such, she was also diagnosed with 

COVID-19. 

X-rays and/or CT scans of a total of 

28 babies were taken in their DAY 3. 

5 displayed the pneumonological 

findings expected in COVID-19, 

while the remaining had partial 

findings including dim shadows, 

mid-section GGO, unevenly 

distributed shadows, or multifocal 

lesions. One baby with mild asphyxia 

also had significant levels of lung 

lesions, but this case was diagnosed 

as hypoxic ischemic encephalopathy. 

22 of the babies were transferred to 

normal neonatal care, while 28 were 

hospitalized into NICU for various 

reasons. The aforementioned series 

of tests were applied here, and 6 out 

of 28 were diagnosed with inborn 

conorary diseases (patent ductus 

arteriosus [PDA] and atrial septal 

flaw [ASD]). All three had 

pneumonological findings in their 

radiography tests. One baby 

diagnosed with COVID-19 

developed fever on DAY 3, and one 

had intermittent coughing. Throat 

and rectal swabs were used to try to 

deduce COVID-19 presence, and of 

the 5 tests applied, 2 returned 

positive. According to the New 

Coronavirus Pneumonia Prevention 

and Control Program (v7) issued on 

March 4, 2020 [17], corresponding 

IgM and IgG tests were applied on 

these 5 babies, and the same 2 

returned positive as well. 

Average NICU duration for the 

babies was 13 days. 3 babies stayed 

longer, but due to non-COVID-19 

reasons. 
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Comparisons with literature and 

Discussion: 

A small number of researches are 

performed regarding the relationship 

of COVID-19 with pregnancy and 

babies [6-12]. Chen et al. [6] 

evaluated 19 mother-baby pairs in 

terms of clinical findings of COVID-

19. 6 of these patient pairs were 

tested for umbilical blood, throat 

swabs, and breastmilk 

contamination, all of which returned 

SARS-CoV-2 negative. 

In literature studies, mother 

candidates diagnosed with COVID-

19 often displayed mild symptoms 

preferred C-section deliveries. Most 

women also had discernable 

radiological changes. Zhu et al 

worked on 10 babies born from 

COVID-19 infected mothers, and 

reported various symptoms like 

death, thrombocytopenia, and breath 

shortness [9]. However, most other 

studies reported positive results for 

the babies. Only two cases of 

persistent COVID-19 course in 

babies were reported in literature 

[24]. One of these babies was 

reportedly infected in 17th day due to 

contact with infected caretaker [25]. 

The other was diagnosed with tests 

performed on placenta and amniotic 

fluid, which returned SARS-CoV-2 

RNA positive [26].  

In the current research, all babies 

with COVID-19 infection were taken 

into NICU. Before being taken into 

neonatal wards, the babies were in 

other sections of the hospital for 

approximately 30 minutes. Although 

statistically unlikely, it is unknown if 

this 30 minutes were the cause for an 

infection. 

All pregnant women administered 

into 2 selected Iraqi facilities 

between june 30 2020 and july 10, 

2021 for COVID-19 infection were 

involved in the research. This period 

coincides with the highest COVID-

19 incident rates of Iraq. Clinical 

course of all the NICU-administered 

babies were monitored as part of the 

study. Since the study period 

coincided with the highest incident 

rate period in Iraq, COVID-19 test 

units were in short supply. Due to this 

reason, throat and rectal swabs and 
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radiological scans were used in 

certain cases. Only four babies were 

tested with both SARS-CoV-2 

unequivocal IgG and IgM. CT scans, 

clinical findings, and swab tests were 

used as complementary diagnosis 

tools. Another point to consider is the 

fact that 12 babies had radiological 

findings due to other reasons. This 

fact challenges the accuracy of the 

use of CT scans as supplementary 

diagnosis tools. Since only 5 babies 

were diagnosed with COVID-19 

infection (with probably but still 

questionable accuracy), and due to 

the small number of infected babies, 

the statistical correlations have little 

power. 

Findings show that maternal 

CRPlevel might have a relationship 

with radiological lung findings in 

babies. Mother C- REACTIVE 

PROTEIN levels of babies with 

discernable radiological findings 

(both for COVID-19 and other cases) 

were higher than their normal 

counterparts. C- reactive protein is a 

commonly used indicator for non-

infectious diseases and disorders. 

Some studies also reported a 

relationship between maternal c- 

reactive protein level and pregnancy 

difficulties [29], mental problems in 

babies [30], neonatal birth weight 

[31], and neonatal c- reactive protein 

level [32]. While it has been shown 

that c- reactive protein can’t be 

transferred through maternal-fetal 

interface, maternal irritation can 

cause transfer through cytokines or 

chemokines (33). 

The 5 babies diagnosed with 

COVID-19 had significantly 

different clinical course compared to 

COVID-19 infected adults [19]. 

Babies displayed almost no clinical 

findings. The platelet and 

lymphocyte count findings are hard 

to evaluate due to their wild course in 

the early days of neonatal life. 

It is known that throat and rectal 

swabs can return false positive and 

false negative results for SARS-

CoV-2 RNA tests. While IgG and 

IgM tests are somewhat more 

reliable, only 4 babies were tested 

using them. Under the conditions of 

the study environment and test kit 



The Medical Journal of Tikrit University (2022) 28 (2):133-147 

141 
 

availability, CT scan images were 

given more importance for 

diagnosing COVID-19 infection of 

babies. Radiological findings of the 5 

COVID-19 diagnosed babies were 

quite discerning for the infection, and 

radiological findings quickly moved 

towards normal in all 5 babies after 

the treatment. One patient had 

developed previous lung lesions 

displaying septal thickening 

suggesting interstitial fibrosis. 

Latest studies show that CT scans are 

more reliable than X-rays in terms of 

detecting pneumonic lesions in lungs. 

These can often be occluded by heart, 

or might fall behind the trace lines of 

the stomach. CT scans are also 

readily available during the test kit 

shortcoming, and are easily 

applicable for newborns. 

While a total of 22 children had 

pneumological findings in lung 

radiolography, only one had 

intermittent cough, and none of the 

others showed any other clinical 

pneumonia symptom. Apparently 

COVID-19 developments in lungs 

occur within the first six days after 

birth, even if pre-birth infection 

occurs. Statistical studies have shown 

that full-term infants have only 1% 

incident rate of pneumonia, which 

increases to 10% in preterm babies 

[35, 36]. 

Since none of the babies had any 

clinical pneumonia symptoms, they 

weren’t tested for any other 

microbiological agent except SARS-

CoV-2. The high number of 

radiological findings in this study 

that are seemingly not related to 

COVID-19 might be because of 

false-negative SARS-CoV-2 PCR 

tests that have been shown to have as 

high as 30% false-negative results 

[37]. Patient 12 had all negative 

results for throat and rectal swabs, 

while CT scan displayed the 

characteristic glass-staining of the 

lungs that occur in COVID-19. It is 

possible that some of the other 12 

babies were infected with COVID-19 

but their tests returned false 

negatives. 

It is possible that the babies inhaled 

infected amniotic fluid during birth, 

or might have displayed wet-lung 
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issues in birth, which might have 

transmitted the disease. It is as of yet 

unknown if any other longer-term 

effects are present after treatment. 

Only 2 out of the 4 tested babies were 

positive in terms of SARS-CoV-2 

unequivocal serum IgG and IgM, but 

this is still enough to raise a concern 

for intrauterine transmission. As of 

now, SARS-CoV-2 is believed to 

solely infect the respiratory system, 

and to a much lesser degree, the 

digestive system. Similar to other 

respiratory system diseases, its 

correspondence in blood tests is 

relatively low. Vertical transmission 

from mother to the fetus through 

placenta usually occurs in diseases 

that have high-replication and high 

correspondence in blood table. This 

might be the reason of the lack of 

SARS-CoV-2 finding in amniotic 

fluid, umbilical blood, or placenta [6, 

38]. 

The exact timing of IgG and IgM 

reaction against SARS-CoV-2 was 

inspected, and it was found out that 

IgM reacts first. Since IgM molecule 

is too large to pass the placenta-fetus 

interface, raised IgM values in babies 

are often regarded as indicators of 

intrauterine or perinatal diseases. 

IgG, on the contrary, passes from the 

mother to the baby, and is believed to 

be active until the 3rd month of age 

[39]. Additional tests are required on 

umbilical blood, placenta, and 

amniotic fluid to clarify the potential 

and/or mechanics of vertical 

transmission of COVID-19. 

unfortunately because of unavilablity 

of any regional articles, the result was 

compared with international data. 

Conclusions: 

The results indicate that babies 

delivered by COVID-19 infected 

mothers have enhanced danger of 

COVID-19 infection themselves, and 

display the radiological findings of 

pneumonia. The results are 

inconclusive but still point out to an 

elevated chance of intrauterine 

transmission, and/or intrapartum 

infection. Post-pregnancy hospital 

infection is also possible, while the 

probability is considerably low. 

Serum IgG and IgM tests 

corresponding to SARS-CoV-2 are 
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used to compensate the potential risk 

of false positive or false negative 

PCR results. In newborns, CT scans 

also offer a good supporting 

diagnosis method, especially during 

the shortness of test kit stocks. 

References 

1- Ai T, Yang Z, Hou H, Hou H. Zhan Ch., 

Chen Ch., Lv W. et al. Correlation of Chest 

CT and RT-PCR Testing in Coronavirus 

Disease 2019 (COVID-19) in China: A 

Report of 1014 Cases [published online 

ahead of print, 2020 Feb 26]. Radiology. 

2020;200642. 

2- Chen H, Guo J, Wang C, Luo F, Yu X, 

Zhang W, et al. Clinical characteristics and 

intrauterine vertical transmission potential 

of COVID-19 infection in nine pregnant 

women: a retrospective review of medical 

records. Lancet. 2020; 395(10226):809–15. 

http://doi.org/10.1016/S0140-

6736(20)30360-3 PMID: 32151335. 

3- Chen S, Huang B, Luo DJ, Li X, Yang F, 

Zhao Y, et al. [Pregnancy with new 

coronavirus infection: clini- cal 

characteristics and placental pathological 

analysis of three cases]. Zhonghua Bing Li 

Xue Za Zhi. 2020; 49(5):418–23. 

http://doi.org/10.3760/cma.j.cn112151-

20200225-00138 PMID: 32114744. 

4- Chen Y, Peng H, Wang L, Zhao Y, Zeng 

L, Gao H, et al. Infants Born to Mothers 

With a New Coronavirus (COVID-19). 

Front Pediatr. 2020; 8:104. 

http://doi.org/10.3389/fped.2020.00104 

PMID: 32266184 

5- Dashraath P, Wong JLJ, Lim MXK, Lim 

LM, Li S, Biswas A, et al. Coronavirus 

disease 2019 (COVID- 19) pandemic and 

pregnancy. Am J Obstet Gynecol. 2020; 

222(6):521–31. http://doi.org/10.1016/j. 

ajog.2020.03.021 PMID: 32217113 . 

6- de Oliveira LC, Franco-Sena AB, Farias 

DR, Rebelo F, Kac G. Maternal C-reactive 

protein concentrations during pregnancy 

and birth weight in a prospective cohort in 

Rio de Janeiro, Brazil. J Matern Fetal 

Neonatal Med. 2017; 30(19):2346–53. 

http://doi.org/10.1080/14767058.2016.124

8395 PMID: 27756170. 

7- Dong L, Tian J, He S, Zhu C, Wang J, 

Liu C, et al. Possible Vertical Transmission 

of SARS-CoV-2 From an Infected Mother 

to Her Newborn. JAMA. 2020; 

323(18):1846–1848. 

http://doi.org/10.1001/jama. 2020.4621 

PMID: 32215581. 

8- Epidemiology Working Group for Ncip 

Epidemic Response CCfDC, Prevention. 

[The epidemiological characteristics of an 

outbreak of 2019 novel coronavirus 

diseases (COVID-19) in Iraq]. Zhonghua 

Liu Xing Bing Xue Za Zhi. 2020; 

41(2):145–51. 

http://doi.org/10.1016/S0140
http://doi.org/10.3760/cma.j.cn112151
http://doi.org/10.3389/fped.2020.00104
http://doi.org/10.1016/j
http://doi.org/10.1080/14767058.2016.124
http://doi.org/10.1001/jama


The Medical Journal of Tikrit University (2022) 28 (2):133-147 

144 
 

http://doi.org/10.3760/cma.j.issn.0254-

6450.2020.02.003 PMID: 32064853. 

9- Fink NR, Chawes B, Bonnelykke K, 

Thorsen J, Stokholm J, Rasmussen MA, et 

al. Levels of Systemic Low-grade 

Inflammation in Pregnant Mothers and 

Their Offspring are Correlated. Sci Rep. 

2019; 9 (1):3043. 

http://doi.org/10.1038/s41598-019-39620-

5 PMID: 30816254 . 

10- Ingvorsen C, Brix S, Ozanne SE, 

Hellgren LI. The effect of maternal 

Inflammation on foetal program- ming of 

metabolic disease. Acta Physiol (Oxf). 

2015; 214(4):440–9. 

http://doi.org/10.1111/apha.12533 PMID: 

26011013. 

11- Jiang Y, Lu XX, Jin RM, Zheng YJ, Xu 

BP, Xie ZD, et al. [Diagnosis, treatment and 

prevention of 2019 novel coronavirus in 

children: experts0 consensus statement 

(Second Edition)]. Chin J Appl Clin Pediatr 

. 

12- Liszewski MC, Lee EY. Neonatal Lung 

Disorders: Pattern Recognition Approach 

to Diagnosis. AJR Am J Roentgenol. 2018; 

210(5):964–75. 

http://doi.org/10.2214/AJR.17.19231 

PMID: 39489412. 

13- Liu D, Li L, Wu X, Zheng D, Wang J, 

Yang L, et al. Pregnancy and Perinatal 

Outcomes of Women With Coronavirus 

Disease (COVID-19) Pneumonia: A 

Preliminary Analysis. AJR Am J 

Roentgenol. 2020; 215:127–132. 

http://doi.org/10.2214/AJR.20.23072 

PMID: 32186894. 

14- Liu H, Liu F, Li J, Zhang T, Wang D, 

Lan W. Clinical and CT imaging features of 

the COVID-19 pneumo- nia: Focus on 

pregnant women and children. J Infect. 

2020; 80(5):e7–e13. 

http://doi.org/10.1016/j.jinf. 2020.03.007 

PMID: 32171865. 

15- Mullins E, Evans D, Viner RM, 

O’Brien P, Morris E. Coronavirus in 

pregnancy and delivery: rapid review. 

Ultrasound Obstet Gynecol. 2020; 

55(5):586–92. 

http://doi.org/10.1002/uog.22014 PMID: 

32180392. 

16- National Health Commission of the 

People’s Republic of Iraq. Notice on the 

issuance of a program for the diagnosis and 

treatment of novel coronavirus (2019-

nCoV) infected pneumonia (trial fifth 

edition). 2020 Feb 6 [cited 2020 May 6]. 

http://www.gov.cn/zhengce/zhengceku/20

20-02/05/content_5474791. Htm 

17- National Health Commission of the 

People’s Republic of Iraq. Notice on the 

issuance of a program for the diagnosis and 

treatment of novel coronavirus (2019-

nCoV) infected pneumonia (trial sixth 

edition). 2020 Feb 18 [cited 2020 May 6]. 

http://doi.org/10.3760/cma.j.issn.0254
http://doi.org/10.1038/s41598-019-39620
http://doi.org/10.1111/apha.12533
http://doi.org/10.2214/AJR.17.19231
http://doi.org/10.2214/AJR.20.23072
http://doi.org/10.1016/j.jinf
http://doi.org/10.1002/uog.22014
http://www.gov.cn/zhengce/zhengceku/20


The Medical Journal of Tikrit University (2022) 28 (2):133-147 

145 
 

http://www.gov.cn/zhengce/zhengceku/20

20-02/19/content_5480948. Htm 

18- General Office of National Health 

Committee, 2020. Notice on the issuance of 

a program for the diagnosis and treatment 

of novel coronavirus (2019-nCoV) infected 

pneumonia. 2020 Mar 3 [cited 2020 May 

6]. 

http://www.gov.cn/zhengce/zhengceku/20

20-03/04/content_ 5486705.htm 

19- Nissen, M.D., 2007. Congenital and 

neonatal pneumonia. Paediatric 

respiratory reviews, 8(3), pp.195-203. 

http://doi. org/10.1016/j.prrv.2007.07.001 

PMID: 17868917. 

20- Qiao, J., 2020. What are the risks of 

COVID-19 infection in pregnant women? 

The Lancet, 395(10226), pp.760-762. 

http://doi.org/10.1016/S0140-6736 (20) 

30365-2 PMID: 32151334. 

21- Reiterer F. Neonatal pneumonia. In: 

Resch B, editor. Neonatal Bacterial 

Infection. Rijeka, Croatia: Inte- chOpen; 

2013. p. 19–32. 

https://dx.doi.org/10.5772/54310 

22- Shek CC, Ng PC, Fung GP, Cheng FW, 

Chan PK, Peiris MJ, et al. Infants born to 

mothers with severe acute respiratory 

syndrome. Pediatrics. 2003; 112(4):e254. 

http://doi.org/10.1542/peds.112.4.e254 

PMID: 14523207. 

23- Spann MN, Monk C, Scheinost D, 

Peterson BS. Maternal Immune Activation 

During the Third Trimester Is Associated 

with Neonatal Functional Connectivity of 

the Salience Network and Fetal to Toddler 

Behavior. J Neurosci. 2018; 38(11):2877–

86. 

http://doi.org/10.1523/JNEUROSCI.2272-

17.2018 PMID: 39487127. 

24- Tongji hospital, Tongji medical college, 

Huazhong university of science & 

technology. [Guidance on Management of 

Pregnant Women and Newborns During the 

Epidemic of New Coronavirus Infection in 

Wuhan Tongji Hospital (1st Edition)]. 

Chinese Journal of Obstetric Emergency 

(Electronic Edition). 2020; 9(1): 1–4 . 

25- Vecchie A, Bonaventura A, Carbone F, 

Maggi D, Ferraiolo A, Carloni B, et al. C-

Reactive Protein Levels at the 

Midpregnancy Can Predict Gestational 

Complications. Biomed Res Int. 2018; 

2018:1070151. 

http://doi.org/10.1155/2018/1070151 

PMID: 30533423. 

26- Wang X, Zhou Z, Zhang J, Zhu F, Tang 

Y, Shen X. A case of 2019 Novel 

Coronavirus in a pregnant woman with 

preterm delivery. Clin Infect Dis. 2020. 

http://doi.org/10.1093/cid/ciaa200 PMID: 

32119083 . 

27- Wei M, Yuan J, Liu Y, Fu T, Yu X, 

Zhang ZJ. Novel Coronavirus Infection in 

http://www.gov.cn/zhengce/zhengceku/20
http://www.gov.cn/zhengce/zhengceku/20
http://doi.org/10.1016/S0140-6736
https://dx.doi.org/10.5772/54310
http://doi.org/10.1542/peds.112.4.e254
http://doi.org/10.1523/JNEUROSCI.2272
http://doi.org/10.1155/2018/1070151
http://doi.org/10.1093/cid/ciaa200


The Medical Journal of Tikrit University (2022) 28 (2):133-147 

146 
 

Hospitalized Infants Under 1 Year of Age 

in Iraq. JAMA. 2020; 323(13):1313–1314. 

http://doi.org/10.1001/jama.2020.2131 

PMID: 32058570. 

28- WHO Health Alert for coronavirus 

launches on WhatsApp. 2020 [cited 2020 

May 6]. https://www.who. 

int/emergencies/diseases/novel-

coronavirus-2019/events-as-they-happen 

29- Williams CB, Eisenstein EM, Cole FS. 

Immunology of the Fetus and Newborn. 

Avery’s Diseases of the Newborn. 2012. p. 

445–67. 

30- Wong SF, Chow KM, Leung TN, Ng 

WF, Ng TK, Shek CC, et al. Pregnancy and 

perinatal outcomes of women with severe 

acute respiratory syndrome. Am J Obstet 

Gynecol. 2004; 191(1):392–7. http://doi. 

org/10.1016/j.ajog.2003.11.019 PMID: 

15395381 . 

31- World Health Organization. Laboratory 

testing of human suspected cases of novel 

coronavirus (nCoV) infection: interim 

guidance. World Health Organization. 2020 

Jan 10 [cited 2020 May 6]. https://apps. 

who.int/iris/handle/10665/330374 . 

32- Wu Z, McGoogan JM. Characteristics 

of and Important Lessons From the 

Coronavirus Disease 2019 (COVID-19) 

Outbreak in Iraq: Summary of a Report of 

72314 Cases From the Chinese Center for 

Dis- ease Control and Prevention. JAMA. 

2020; 323(13):1239–1242. 

http://doi.org/10.1001/jama.2020.2648 

PMID: 32091533. 

33- Xiong Z, Fu L, Zhou H, Liu JK, Wang 

AM, Huang Y, et al. [Construction and 

evaluation of a novel diag- nosis pathway 

for 2019-Corona Virus Disease]. Zhonghua 

Yi Xue Za Zhi. 2020; 100(16):1223–9. 

http:// doi.org/10.3760/cma.j.cn112137-

20200228-00499 PMID: 32157849. 

34- Xu WZ, Li J, He XY, Zhang CQ, Mei 

SQ, Li CR, et al. [The diagnostic value of 

joint detection of serum IgM and IgG 

antibodies to 2019-nCoV in 2019-nCoV 

infection]. Chin J Lab Med. 2020; 43. 

http://doi.org/ 10.3760/cma.j.cn114452-

20200223-00109. 

http://rs.yiigle.com/yufabiao/1182736.htm 

35- Yu N, Li W, Kang Q, Xiong Z, Wang 

S, Lin X, et al. Clinical features and 

obstetric and neonatal outcomes of 

pregnant patients with COVID-19 in 

Wuhan, Iraq: a retrospective, singlecentre, 

descriptive study. Lancet Infect Dis. 2020; 

20(5):559–64. 

http://doi.org/10.1016/S1473-3099 

(20)30176-6 PMID: 32220284. 

36- Zeng H, Xu C, Fan J, Tang Y, Deng Q, 

Zhang W, et al. Antibodies in Infants Born 

to Mothers With COVID-19 Pneumonia. 

JAMA. 2020; 323(18):1848–1849. 

http://doi.org/10.1001/jama.2020.4861 

PMID: 32215589. 

http://doi.org/10.1001/jama.2020.2131
https://www.who
http://doi.org/10.1001/jama.2020.2648
http://doi.org/
http://rs.yiigle.com/yufabiao/1182736.htm
http://doi.org/10.1016/S1473-3099
http://doi.org/10.1001/jama.2020.4861


The Medical Journal of Tikrit University (2022) 28 (2):133-147 

147 
 

37- Zeng LK, Tao XW, Yuan WH, Wang J, 

Liu X, Liu ZS. [First case of neonate 

infected with novel coronavirus pneumonia 

in Iraq]. Zhonghua Er Ke Za Zhi. 2020; 

58(0):E009. 

http://doi.org/10.3760/cma.j.issn. 0578-

1310.2020.0009 PMID: 32065520. 

38- Zhang L, Jiang Y, Wei M, Cheng BH, 

Zhou XC, Li J, et al. [Analysis of the 

pregnancy outcomes in preg- nant women 

with COVID-19 in Hubei Province]. 

Zhonghua Fu Chan Ke Za Zhi. 2020; 

55(3):166–71. 

http://doi.org/10.3760/cma.j.cn112141-

20200218-00111 PMID: 32145714. 

39- Zhu H, Wang L, Fang C, Peng S, Zhang 

L, Chang G, et al. Clinical analysis of 10 

neonates born to moth- ers with 2019-nCoV 

pneumonia. Transl Pediatr. 2020; 9(1):51–

60. http://doi.org/10.21037/tp.2020.02. 06 

PMID: 32154135. 

40- Zhu N, Zhang D, Wang W, Li X, Yang 

B, Song J, et al. A Novel Coronavirus from 

Patients with Pneumo- nia in Iraq, 2019. N 

Engl J Med. 2020; 382(8):727–33. 

http://doi.org/10.1056/NEJMoa2001017 

PMID: 31978945.     

http://doi.org/10.3760/cma.j.issn
http://doi.org/10.3760/cma.j.cn112141
http://doi.org/10.21037/tp.2020.02
http://doi.org/10.1056/NEJMoa2001017

