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Background & aim: Infection with COVID-19 during pregnancy increased some of 
the complications such as preterm labor, Intensive Care Unit (ICU) admission, 
maternal mortality, and adverse neonatal outcomes. The aim of the present study 
was evaluation of symptoms, critical illness, and mortality among pregnant 
patients with COVID-19 in Mashhad, North East Iran. 
Methods: This descriptive retrospective study included pregnant women with 
COVID-19 diagnoses referred to one of the teaching hospitals in Mashhad 
between February 20, 2020, and September 21, 2022, using census method. The 
patients were stratified into symptomatic mild, moderate, and severe cases, 
according to the classification of National Institute of Health (NIH), USA. Data 
analysis was done using SPSS 26 by Student's t-test, logistic regression, and chi-
square test. 
Results: Out of 460 pregnant women, sixteen symptoms were reported by the 
patients with dyspnea being the most frequent. Cough, fever (P= 0.00), abdominal 
pain (P= 0.04), and chills (P= 0.03) were significantly more frequently observed 
among the ICU-admitted patients. The least common symptom was flank pain. 
Women with severe disease who died were at significantly higher risk for fever, 
cough, and dyspnea. 116 (25.2%) cases had severe disease and were admitted to 
the ICU and 5.7% expired. Hospitalization in the ICU was the most important 
predictor of death (B=-22.286, P=0.00). 
Conclusion: The study indicates that pregnant women who experience symptoms 
such as fever, dyspnea, cough, chills, or abdominal pain are more susceptible to 
severe COVID-19. 
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Introduction
The COVID-19 coronavirus pandemic was first 

discovered in Wuhan, China, in December 2019. 
As of January 2019, it has affected more than 
500 million people worldwide and caused the 
deaths of over 6 million people (1-2). Similar to 

numerous other medical conditions, this illness 
is accompanied by various symptoms, such as 
fever, cough, sore throat, and gastrointestinal 
discomfort. Moreover, it has been demonstrated 
to exhibit similarities with multiple other 
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conditions (3-4). Furthermore, the results of the 
study on COVID-19 encompass a spectrum of 
manifestations, spanning from mild illness to 
requiring intensive care unit admission and 
ultimately resulting in a fatality. According to 
previous studies, China has reported a mortality 
rate of 2. 3%, whereas Italy has reported a 
higher mortality rate of 26% (5).  

The prevalence of severe disease is 
significantly higher among certain populations, 
such as the elderly, individuals with chronic 
diseases such as diabetes, and pregnant women 
(6-7). Women who are pregnant have a greater 
risk of more severe diseases for an array of 
reasons. Several factors are associated with the 
susceptibility to and severity of SARS-COV2 
infection. Firstly, there is an elevation in the 
diaphragm and an escalated demand for oxygen 
(8-9). Additionally, there is an upregulation of 
ACE2 receptor expression, which facilitates the 
infiltration of SARS-COV2 into cells. 
Furthermore, the upper respiratory tract 
undergoes inflammation leading to swelling (10-
11). It must be noted, however, that physiologic 
changes that occur during pregnancy make the 
diagnosis of COVID-19 challenging. Several 
metanalyses confirmed that infection with 
COVID-19 during pregnancy increased some of 
the complications such as preterm labor 
Intensive Care Unit (ICU) admission, maternal 
mortality, and adverse neonatal outcome (12-
13).  

Other studies that so showed that pregnant 
patients with COVID-19 demonstrated an 
increased risk of some complications, such as 
preterm birth, preeclampsia, ICU admission, and 
stillbirth (14-15). In another study, preterm 
delivery is the most common detrimental 
pregnancy outcome in COVID-19-positive 
pregnant patients (18). The rate of mortality in 
pregnancy is different between studies from 
1.35% to 12.3% (16-18). 

"In Iran, on February 19, 2020, two patients in 
Qom City, Central Iran, had their SARS-CoV-2 
positivity confirmed". The epidemic then soon 
spread to other near provinces and shortly 
thereafter in all 31 provinces of the country. By 
March 8, 2020, the spokesman for the Ministry 
of Health and Medical Education, reported that 
194 individuals had died from COVID-19 and 

that 6,566 people had tested positive for SARS-
Cov-2 overall" (19). 

The current study attempted to assess the 
clinical attributes of COVID-19 in the context of 
pregnancy, with a specific focus on Iran. It was 
motivated by the insufficiency of previous 
research in presenting an accurate of the 
symptoms and severity of the disease in 
pregnant individuals. This research aimed to 
examine the characteristics of obstetric patients 
afflicted with the coronavirus disease, including 
the manifestation of symptoms, critical illness, 
as well as mortality rates in Mashhad, North East 
Iran.  

Materials and Methods 
This descriptive retrospective study involved 

the recruitment of patients from Imam Reza 
Hospital in Mashhad, Iran an esteemed super-
specialty and teaching hospital in North East 
Iran. This study encompassed all pregnant 
individuals referred to Imam Reza Hospital, 
within the time frame of February 20, 2020, to 
September 21, 2022, who were diagnosed with 
COVID-19 based on positive results obtained 
from polymerase chain reaction (PCR) testing of 
nasopharyngeal or nasal swabs or detection of 
abnormal findings from high-resolution 
computed tomography (HRCT) scans. Sampling 
was by census method. 

The study excluded pregnant women who had 
negative PCR results and normal HRCT scans. 

 The laboratory and imaging departments of 
the hospital performed the testing by using 
polymerase chain reaction (PCR) of 
nasopharyngeal or nasal swabs or high-
resolution computed tomography (HRCT). 
Throughout the entire period of the study, the 
subjects received regular care and treatment for 
COVID-19. All participants were required to fill 
out a consent form during the enrollment 
process and were allowed to leave the study at 
any time. The patients' information was 
extracted from their medical records.  

All the pregnancy patients with COVID-19 
diagnosis were admitted in a special section by 
census method, which separated them from 
other pregnant women.  Patients were 
transferred to the ICU if their conditions 
deteriorated and progressed into severe 
diseases. The patient's vital signs and COVID-19 
symptoms were recorded daily on standard 
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 collection sheets. Furthermore, a qualified 
obstetrician performed regular monitoring of 
the subjects' clinical observations and provided 
appropriate obstetric care as necessary. 
Sonographic examinations were conducted 
according to a predetermined schedule to 
closely assess and observe fetal well-being. The 
questionnaire included age, height, weight, 
blood pressure and laboratory tests . The 
validity of the check lists was confirmed by ten 
members of the academic staff of the University 
of Medical Sciences. Two study investigators 
independently reviewed the data collection 
tools to verify the data accuracy.  

The patients were stratified into 
asymptomatic/mild and moderate/severe cases 
based on the established criteria provided by 
the National Institute of Health (NIH). Mild 
symptoms include fever, cough, sore throat, 
myalgia, and anosmia, as well as symptoms of 
nausea and vomiting. Severe symptoms like the 
above with dyspnea required advanced oxygen 
support and admission to the ICU. In the present 

study, the entirety of the individuals under 
examination were admitted to both the 
gynecology ward and the Intensive Care Unit 
(ICU) at Imam Reza Hospital. Patients with mild 
symptoms who were managed in an outpatient 
setting were excluded from the study. 

The data analysis was conducted using SPSS 
version 26. Measures of central tendency and 
dispersion were used to characterize the 
variables. Quantitative data in two groups of 
patients, moderate and severe patients were 
compared using the Student's t-test, while 
qualitative data were analyzed using the Chi-
square test. It was determined that the 
significance criterion was P< 0.05. 

Results 
A total of 460 pregnant women with confirmed 

COVID-19 were included in the present study. In 
the current cohort, the average age of the 
patients was 30.81±6.2 years and the 
gestational age (GA) was 29.7±8.3 weeks.  

Table 1. The demographic data and mean of vital signs of the study population 

Variable Non-ICU Admission 
N=334 (M±SD) 

ICU Admission 
N=116 (M±SD) P - Value 

Age 30.68±6.23 31.19±6.21 0.448 
BMI 28.29±4.94 27.91±5.54 0.630 
Systolic blood pressure 112.69±12.57 116.08±15.53 0.054 
Diastolic blood pressure 70.49±10.02 72.77±11.37 0.063 
Pulse rate 96.32±14.29 101.27±18.20 0.016 
O2 saturation 94.97±3.16 88.79±8.04 < 0.001 
Respiratory rate 22.80±10.95 25.40±7.36 0.032 
Gestational age 29.09±8.68 27.68±7.29 0.176 
Hemoglobin 11.60±1.36 11.28±1.58 0.037 
HCT 35.50±3.57 34.60±4.87 0.072 
Platelet 182.08±45.60 189.69±49.89 0.374 
White Blood Cells 18.17±8.90 20.62±11.89 0.08 
Lymphocytes 18.96±3.13 15.64±11.89 0.005 
AST 55.23±103.26 77.21±107.73 0.158 
ALT 59.07±84.28 81.39±91.68 0.031 
Creatinine 1.47±2.12 1.55±2.38 0.744 
ESR 45.03±21.65 50.57±29.80 0.119 
CRP 52.62±48.56 84.55±57.12 < 0 .001 
Ferritin 156.25±159.12 239.83±180.22 0.007 
PT 11.27±1.28 11.43±1.92 0.366 
PTT 30.41±16.49 32.45±18.28 0.322 
FBS 90.79±23.18 104.89±34.89 < 0.001 
D Dimer 2328.86±1750.40 2931.91±2248.17 0.108 
LDH 490.97±277.14 821.70±1008.83 0.002 

         Intensive Care Unit (ICU) 
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The full demographic and vital signs of the 
study population are shown in Table 1. 

Furthermore, Out of the total number of 
participants examined, 116 individuals (25. 2%) 
exhibited severe disease symptoms and 
consequently required admission to the 
intensive care unit. Additionally, a mortality rate 
of 5. 7% was observed within the examined 
group. The average age, body mass, gestational 
age, and diastolic blood pressure did not 
significantly differ between the two groups of 
deceased and discharged patients (P > 0.05). 
However, four important symptoms that 
determined the deterioration of the patients 
include: systolic blood pressure, pulse rate and 
respiratory rate, and O2 saturation were 
significantly different in the two groups (P<0.05, 
Table 1). Women who were admitted to ICU had 
higher respiratory rates (P=0.032). Additionally, 
these patients had lower lymphocyte levels  

 
 (P=0.005), higher hemoglobin levels (P=0.037), 
and higher CRP levels (P<0.001) compared to 
non-ICU patients. This study also found that 
there were no significant differences between 
patients admitted to the ICU and those in non-
ICU settings regarding variables such as age, 
body mass index (BMI), weight, height, 
gestational age, systolic and diastolic blood 
pressure, platelet levels, white blood cell counts, 
aspartate transaminase (AST) levels, alanine 
transaminase (ALT) levels, creatinine levels, 
erythrocyte sedimentation rate (ESR), 
prothrombin time (PT), partial thromboplastin 
time (PTT), international normalized ratio 
(INR), and D-Dimer levels. 

Table 2 shows a comparison of symptoms 
between non-ICU and ICU patients. The most 
significant difference in symptoms between the 
two groups was dyspnea (P< 0.001).  

Table 2. The reported symptoms of pregnant women with COVID-19 

Symptom ICU admission P-Value Yes (N/%) No (N/%) 
Fever 68.104 (65.4%) 142.296 (48.0%) 0.00 
Myalgia 43.97  

(44.3%) 123.298 (41.3%) 0.59 

Cough 76.101 (75.2%) 179.305 (58.7%) 0.00 
Dyspnea 96.105 (91.4%) 222.317 (70.0%) 0.00 
Sore throat 16/92 (17.4%) 32.268 (11.9%) 0.18 
Nausea 9.92 (9.8%) 33.272 (12.1%) 0.54 
Vomiting 4.91 (4.4%) 25.267 (9.4%) 0.13 
Diarrhea 3.91 (3.3%) 14.268 (5.2%) 0.57 
Loss of appetite 4.90 (4.4%) 12.273 (4.4%) 1.00 
Chest pain 7.92 (7.6%) 12.268 (4.5%) 0.28 
Abdominal pain 0.90 (0.0%) 12.269 (4.5%) 0.04 
Chills 29.93 (31.2%) 57.281 (23.0%) 0.03 
Headache 16.92 (17.4%) 40.272 (14.7%) 0.53 
Rhinorrhea and nasal congestion 2.90 (2.2%) 9.267 (3.4%) 0.73 
Flank pain 2.89 (2.2%) 5.266 (1.9%) 1.00 

                             *The denominator of the fractions is different from the main sample size of each group since the  
                              unanswered values are different from each variable 

 
This highlights the severe respiratory distress 

that ICU patients face and indicates that dyspnea 
may serve as a noteworthy prognostic indicator 
for ICU admission. Another prevalent symptom 
observed in patients in the Intensive Care Unit 
(ICU) was fever (P= 0.002). This observation 
suggests that fever may have potential value as 
an indicator of disease severity and may assist 
in the identification of patients in need of ICU 
admission. 

It is interesting to note that most symptoms, 
including fever, cough, sore throat, abdominal 
pain, and shivering show a significant difference 
between the two groups. 

A mortality rate of 22. 4% was observed among 
patients who were admitted to ICU. The 
hospitalization in the ICU represents a 
significant prognostic factor in determining 
mortality outcomes. (B=-22.286, P=.000, Table 
3). 
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Table 3. The reported mortality of pregnant women with COVID-19 admitted to the ICU 

P-Value 
Admitted to the ICU 

Variable Yes 
N=116 (N/%) 

No 
N= 344 (N/%) 

B= -22.286 26 (22.40%) 0 Expired 

p-.000 90 (77.60%) 344 (100.0%) Survived 

  
The patients reported a total of sixteen 

symptoms. In the cohort of patients who 
expired, dyspnea was observed in the highest 
percentile of 96.00%.  Moreover, a significant 
proportion of 74.10% of patients exhibiting 
dyspnea were subsequently discharged from the 
hospital. The findings of our analysis 
demonstrated a statistically meaningful 
distinction between the two groups with regard 
to dyspnea. The results of logistic regression to 
correlate with the initial symptoms of patients 
hospitalized showed that dyspnea is the most 
important predictor of disease severity (CI=0.70 
to 13.540, P<.01). Cough was reported as the 
second most prevalent symptom in 91.3% of 
cases among deceased patients, while it was 
reported in 61.1% of cases among discharged 
patients. There was a significant difference 
between the two groups in terms of having a 
cough as a symptom of illness severity (P-value: 
0.002). The results of logistic regression to 
correlate with the initial symptoms of patients 
hospitalized showed that Cough is the most  

 
important predictor of disease severity (CI=-.48 
to 1.56, P<.01). The third most frequently 
observed initial symptom was fever, reported by 
87.0% of the deceased patients and 50.4% of the 
surviving patients. There existed a significant 
disparity between the two groups in relation to 
the presence of fever as an indicator of mortality 
(P-value: 0.000).  

The results of logistic regression to correlate 
with the initial symptoms of patients 
hospitalized showed that fever is the most 
important predictor of disease severity (CI=- 
.039 to 1.104, P<.01). The least common 
symptom observed was flank pain, with 5 cases 
in the non-ICU-admitted patients and 2 cases in 
the ICU admitted. No observed significant 
difference between the two groups (P-value: 
0.43). Among the symptoms reported by the 
patients, in addition to dyspnea and cough,   
three manifested with greater frequency among 
the patients admitted to the intensive care unit 
(ICU): fever (P= 0.000), abdominal pain (P-
value:0.04), and chills (P= 0.03).  

Table 4. The reported symptoms of pregnant women with COVID-19  

Symptom 

Mortality 

P-value B 

95% CI. for EXP(B) 
Yes 

N=26 
(N/%) 

No 
N= 434 
(N/%) 

Lower Upper 

Fever 20 (87.0%) 190 (50.4%) 0.000 -1.577 .039 1.104 
Myalgia 12 (57.1%) 154 (41.2%) 0.113 -.489 .143 2.623 
Cough 21 (91.3%) 234 (61.1%) 0.002 -1.267 .048 1.656 
Dyspnea 24 (96.0%) 294 (74.1%) 0.014 -0.024 0.070 13.540 
Sore throat 4 (20.0%) 44 (12.9%) 0.268 0.015 0.199 5.173 
Nausea 1 (5.0%) 44 (12.9%) 0.303 15.793 0.000  
Vomiting 1 (5.3%) 28 (8.3%) 0.641 16.970 0.000  
Diarrhea 0 (0%) 17 (5.0%) 00.388 19.065 0.000  
Loss of appetite 0 (0%) 16 (4.7%) .415 -0.025 0.000  
Chest pain 2 (10.0%) 17 (5.0%) 0.285 -0.632 0.020 13.958 
Abdominal pain 0 (0.0%) 12 (3.5%) 0.405 -9.617 0.000  
Chills 8 (40.0%) 78 (22.0%) 0.063 0.290 0.319 5.598 
Headache 0 (0%) 56 (16.2%) 0.056 18.966 0.000  
Flank pain 1 (5.3%) 6 (1.8%) 0.289 -1.177 0.000  
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    In our study, a mortality rate of 5. 7% was 
observed, with a total of 26 cases. The detailed 
presentation of symptoms reported by the 
patients is provided in Table 4. 

Discussion 
The study aims to assess symptoms, critical 

illness, mortality, and coronavirus disease in 
obstetric patients. We examined the symptoms 
of pregnant women with COVID-19 based on the 
disease severity in the present study. The 
number of cases of COVID-19 infection has 
exceeded 610 million worldwide and more than 
6.5 million deaths have been reported to date. 
There needs to be more investigation to 
determine the effects of the global pandemic on 
women, fetuses, and obstetric outcomes as the 
virus spreads throughout the world. In the 
majority of studies examining the relationship 
between COVID-19 and pregnancy, it is 
commonly observed that pregnant individuals 
are typically in the second or third trimester of 
their gestation (20-21). According to a 
prospective cohort study using the UKOSS (UK 
Obstetric Surveillance System), most women are 
admitted to hospitals during the third trimester 
(20). Based on the analysis of 460 patients, it 
was revealed that the presence of fever, cough, 
dyspnea, abdominal pain, and shivering during 
the initial stages of hospitalization poses a 
greater risk to patients. Moreover, fever, cough, 
and dyspnea were identified as crucial predictor 
symptoms for ICU admission, exhibiting a higher 
mortality rate. Oxygen therapy was 
administered to several women suffering from 
respiratory distress.   
This study showed that dyspnea was the most 
common symptom, followed by cough and fever. 
This finding is consistent with the study of 
Muhidin et al. (2020) that resulted, among 
pregnant women with COVID-19, fever and 
cough were the most common symptoms (22). 
Furthermore, a cohort study using the United 
Kingdom Obstetric Surveillance System (UKOSS) 
found that fever and cough are the most 
common findings (20). Additionally, studies 
performed in the early stages of the outbreak 
indicated the same results. Chen et.al (2020), 
reported that cough and fever were prevalent 
symptoms observed in pregnant women 
affected by COVID-19. In contrast to the findings 
of the present study, their findings indicated 

that shortness of breath was observed less 
frequently (22). On the other hand, according to 
a study by Smith et al. (2020), a majority of the 
participants were asymptomatic (24). 

In the present study, we evaluated the 
prognostic value of clinical symptoms among 
pregnant women with COVID-19. According to 
our analysis, patients who experienced dyspnea, 
fever, cough, abdominal pain, or chills were 
more likely to be admitted to the intensive care 
unit. In 2020, Valeria et al. conducted a similar 
study; they found that the clinical symptoms 
associated with severe disease were dyspnea 
and fever, that consistent with our research but 
still not support our findings on the significance 
of the three other symptoms (25). Furthermore, 
a retrospective study conducted by Xinkui et al. 
(2020) on non-pregnant patients has shown 
that dyspnea is the only symptom that indicates 
a severe disease (26). Also, according to Huang 
et al. (2020), fever and dyspnea, differed 
significantly among patients with mild and 
severe disease, further illustrating the 
discrepancy in the literature (27). Numerous 
studies have consistently identified dyspnea as a 
detrimental symptom among both pregnant and 
non-pregnant patients with COVID-19.    

The rate of maternal mortality was 5.7% in our 
study which is notably higher than the reported 
rates of 1% in the United Kingdom (20), 0. 2% in 
the United States (28), and 1. 5% in Mexico (16). 
Nevertheless, the nationwide population-based 
cohort study conducted in Brazil has 
determined that the incidence of maternal 
mortality in hospitals increased to 12. 5% of this 
finding exceeds the rate observed in our own 
study (15). It appears that a multitude of factors 
contribute to these outcomes, including the 
economic conditions of nations, availability of 
the vaccine, and comorbidities among the 
individuals. It is evident that high-income 
countries equipped with efficiently structured 
obstetric care services exhibited markedly 
lower rates of maternal mortality resulting from 
COVID-19 in comparison to low-income nations. 
In our country global sanctions have further 
exacerbated the situation.  

Our study possesses a distinct advantage in 
comparison to prior studies as we examined a 
considerably larger study population. This 
attribute contributes to enhancing the reliability 
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 of the obtained results. Additionally, the 
utilization of PCR and HRCT investigations to 
verify COVID-19 infection provides enhanced 
support to the outcomes. The retrospective 
nature of this study is one of its limitations.  

Furthermore, our study did not conduct 
postpartum patient follow-ups to investigate 
additional issues such as maternal mortality 
within 42 days of childbirth or neonatal 
outcomes, which could be the focus of the future 
research. 

Although the findings may not be generalizable, 
they provide a basis for further research to 
identify the key symptoms indicative of a 
negative prognosis among these patients and 
initiate treatment as soon as possible. 

Conclusion 
This study found that pregnant women who 

experienced fever, dyspnea, cough, chills, or 
abdominal pain were more likely to develop 
severe disease. Prompt and expeditious 
diagnosis should be initiated in pregnant 
women with COVID-19 infection, as timely 
intervention plays a critical role in the 
management of this condition. Understanding 
the manifestations of COVID-19 and the 
correlation between these manifestations and 
the disease heightened morbidity will facilitate 
the effective management of this condition in 
pregnant women by the healthcare team.  

Declarations 

Acknowledgments 
We would like to express our appreciation to 

Vice-Chancellor for Research and Technology, 
Mashhad University of Medical Sciences, 
Mashhad, Iran for supporting this study. We also 
appreciate the assistance of the director of 
Clinical Research Development Unit of 
Akbar Hospital in Mashhad. 

Conflicts of interest 
     The authors declared no conflicts of interest. 

Ethical Considerations 
The Ethics Committee of Mashhad University of 

Medical Sciences approved the present study by 
the ethical code of IR.MUMS.REC.1399.214. 

Funding 

This work was supported by Mashhad 
University of Medical Science. 

Authors' contribution 
     M.M and M.M contributed substantially in the 
conception and design of the study. F.Z and N.J 
carried out the data collection. J.J and T.S 
analyzed and interpreted the data. A.M drafted 
the manuscript.  M.M reviewed the manuscript 
critically for important intellectual content. All 
authors read and approved the final manuscript 
and agreed to be accountable for all aspects of 
the work in ensuring that questions related to 
the accuracy or integrity of any part of the work 
are appropriately investigated and resolved. 

References 
1. Ogamba, I., et al., Initial review of pregnancy 

and neonatal outcomes of pregnant women 
with COVID-19 infection. Journal of 
Perinatal Medicine. 2021; 49(3): 263-268. 

2. Gholamrezanezhad A, Dube MP, editors. 
Coronavirus disease 2019 (COVID-19): a 
clinical guide. John Wiley & Sons; 2022.  

3. Luo Q, Yao D, Xia L, Cheng Y, Chen H. 
Characteristics and pregnancy outcomes of 
asymptomatic and symptomatic women 
with COVID-19: Lessons from hospitals in 
Wuhan. The Journal of Infection in 
Developing Countries. 2021; 15(04): 463-
469.  

4. Hapshy V, Aziz D, Kahar P, Khanna D, 
Johnson KE, Parmar MS. COVID-19 and 
pregnancy: risk, symptoms, diagnosis, and 
treatment. SN Comprehensive Clinical 
Medicine. 2021; 3: 1477-1483. 

5. Chen YH, Keller J, Wang IT, Lin CC, Lin HC. 
Pneumonia and pregnancy outcomes: a 
nationwide population-based study. 
American Journal of Obstetrics and 
Gynecology. 2012; 207(4): 288.e1-233.e1.  

6. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang 
J, Wang Y, Song B, Gu X, Guan L. Clinical 
course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: 
a retrospective cohort study. The lancet. 
2020; 395(10229): 1054-1062.  

7. Goodnight WH, Soper DE. Pneumonia in 
pregnancy. Critical Care Medicine. 2005; 
33(10): S390-S397. 

8. O'Day MP. Cardio-respiratory physiological 
adaptation of pregnancy. InSeminars in 
perinatology. 1997; 21(4): 268-275.  

9. Van Well GT, Daalderop LA, Wolfs T, Kramer 
BW. Human perinatal immunity in 
physiological conditions and during 



Obstetric Outcomes in COVID 19 Women                                                                                                                                            Zakerinasab F et al. 
 

 

4609                                                                                                                                  J Midwifery Reprod Health. 2025; 13(1):4602-4610.   

JMRH 

 

infection. Molecular and Cellular Pediatrics. 
2017; 4: 1-1. 

10. Tsafaras GP, Ntontsi P, Xanthou G. 
Advantages and limitations of the neonatal 
immune system. Frontiers in Pediatrics. 
2020; 8: 5. 

11. Smith ER, Oakley E, Grandner GW, Ferguson 
K, Farooq F, Afshar Y, Ahlberg M, Ahmadzia 
H, Akelo V, Aldrovandi G, Barr BA. Adverse 
maternal, fetal, and newborn outcomes 
among pregnant women with SARS-CoV-2 
infection: an individual participant data 
meta-analysis. BMJ Global Health. 2023; 
8(1): e009495. 

12. Simbar M, Nazarpour S, Sheidaei A. 
Evaluation of pregnancy outcomes in 
mothers with COVID-19 infection: a 
systematic review and meta-analysis. 
Journal of Obstetrics and Gynaecology. 
2023; 43(1): 2162867. 

13. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger 
N. The impact of COVID-19 on pregnancy 
outcomes: a systematic review and meta-
analysis. Canadian Medical Association 
Journal. 2021; 193(16): E540-E548. 

14. Bhoora S, Zamparini J, Odell N, Murray L, 
Balie G, Sanyika N, Mall K, Ramdin T, 
Mahomed A, Chauke L. COVID-19 in 
pregnant women in South Africa: A 
retrospective review. South African Medical 
Journal. 2022; 112(12): 911-918.  

15. Siqueira TS, de Souza EK, Martins-Filho PR, 
Silva JR, Gurgel RQ, Cuevas LE, Santos VS. 
Clinical characteristics and risk factors for 
maternal deaths due to COVID-19 in Brazil: 
a nationwide population-based cohort 
study. Journal of Travel Medicine. 2022; 
29(3): 199. 

16. Torres-Torres J, Martinez-Portilla RJ, 
Espino-y-Sosa S, Estrada-Gutierrez G, 
Solis-Paredes JM, Villafan-Bernal JR, 
Medina-Jimenez V, Rodriguez-Morales AJ, 
Rojas-Zepeda L, Poon LC. Comorbidity, 
poverty and social vulnerability as risk 
factors for mortality in pregnant women 
with confirmed SARS-CoV-2 infection: 
analysis of 13 062 positive pregnancies 
including 176 maternal deaths in Mexico. 
Ultrasound in Obstetrics & Gynecology. 
2022; 59(1): 76-82. 

17. Villar J, Ariff S, Gunier RB, Thiruvengadam R, 
Rauch S, Kholin A, Roggero P, Prefumo F, Do 
Vale MS, Cardona-Perez JA, Maiz N. Maternal 
and neonatal morbidity and mortality 
among pregnant women with and without 
COVID-19 infection: the INTERCOVID 

multinational cohort study. JAMA Pediatrics. 
2021; 175(8): 817-826. 

18. Di Mascio D, Khalil A, Saccone G, Rizzo G, 
Buca D, Liberati M, Vecchiet J, Nappi L, 
Scambia G, Berghella V, D’Antonio F. 
Outcome of coronavirus spectrum infections 
(SARS, MERS, COVID-19) during pregnancy: 
a systematic review and meta-analysis. 
American Journal of Obstetrics & 
Gynecology MFM. 2020; 2(2): 100107. 

19. Abdi M. Coronavirus disease 2019 (COVID-
19) outbreak in Iran: Actions and problems. 
Infection Control & Hospital Epidemiology. 
2020; 41(6): 754-755.  

20. Knight M, Bunch K, Vousden N, Morris E, 
Simpson N, Gale C, O’Brien P, Quigley M, 
Brocklehurst P, Kurinczuk JJ. Characteristics 
and outcomes of pregnant women admitted 
to hospital with confirmed SARS-CoV-2 
infection in UK: national population based 
cohort study. Bmj. 2020; 369. 

21. Ayed, A., et al., Maternal and perinatal 
characteristics and outcomes of pregnancies 
complicated with COVID-19 in Kuwait. BMC 
Pregnancy and Childbirth. 2020. 20(1): 754. 

22. Muhidin Muhidin S, Moghadam ZB, Vizheh 
M. Analysis of maternal coronavirus 
infections and neonates born to mothers 
with 2019-nCoV; a systematic review. 
Archives of Academic Emergency Medicine. 
2020; 8(1). 

23. Chen H, Guo J, Wang C, Luo F, Yu X, Zhang W, 
Li J, Zhao D, Xu D, Gong Q, Liao J. Clinical 
characteristics and intrauterine vertical 
transmission potential of COVID-19 
infection in nine pregnant women: a 
retrospective review of medical records. The 
lancet. 2020; 395(10226): 809-815. 

24. Smith V, Seo D, Warty R, Payne O, Salih M, 
Chin KL, Ofori-Asenso R, Krishnan S, da Silva 
Costa F, Vollenhoven B, Wallace E. Maternal 
and neonatal outcomes associated with 
COVID-19 infection: A systematic review. 
Plos one. 2020; 15(6): e0234187.  

25. Savasi, V.M., et al., Clinical Findings and 
Disease Severity in Hospitalized Pregnant 
Women With Coronavirus Disease 2019 
(COVID-19). Obstetrics & Gynecology. 2020; 
136(2): 252-258. 

26. Liu, X., et al., Analysis of clinical features and 
early warning signs in patients with severe 
COVID-19: A retrospective cohort study. 
PLoS One. 2020. 15(6): e0235459. 

27. Huang H, Cai S, Li Y, Li Y, Fan Y, Li L, Lei C, 
Tang X, Hu F, Li F, Deng X. Prognostic factors 
for COVID-19 pneumonia progression to 
severe symptoms based on earlier clinical 



 
                                                                                                                                                  
 Zakerinasab F et al.                                                                                                                                    Obstetric Outcomes in COVID 19 Women  

J Midwifery Reprod Health. 2025; 13(1):4602-4610.                                                                                                                                    4610   

JMRH 

 features: a retrospective analysis. Frontiers 
in medicine. 2020; 7: 557453.  

28. Delahoy MJ, Whitaker M, O’Halloran A, Chai 
SJ, Kirley PD, Alden N, Kawasaki B, Meek J, 
Yousey-Hindes K, Anderson EJ, Openo KP. 
Characteristics and maternal and birth 
outcomes of hospitalized pregnant women 
with laboratory-confirmed COVID-19—
COVID-NET, 13 States, March 1–August 22, 
2020. Morbidity and Mortality Weekly 
Report. 2020; 69(38): 1347.   

 
  

 


