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Abstract
Introduction: There is limited evidence regarding the potential impact of COVID-19 on pregnancy, fetuses, and its 

outcomes. Evaluating population-level data on these outcomes as soon as they become available will be crucial for 
identifying trends related to the COVID-19 pandemic and managing the disease in pregnant women and their offspring.

Material and methods: This study employed a descriptive-analytical approach based on the recorded hospital files. 
All pregnant mothers who presented to the hospitals and tested positive for COVID-19 were included. Data included 
background and initial information such as age, gender, maternal PCR positivity, COVID-19 vaccination, number of 
vaccinations, pregnancy count, number of deliveries after 20 weeks of gestation, miscarriage, gestational age at 
sonography, COVID-19 symptoms, pulmonary involvement, preterm labor, premature rupture of membranes, high blood 
pressure, preeclampsia, intrauterine fetal demise, deep vein thrombosis/pulmonary embolism, maternal death, pregnancy 
termination, age at pregnancy termination, reasons for pregnancy termination, method of pregnancy termination, 
hospitalization duration, maternal recovery, neonatal PCR positivity, Apgar score, neonatal weight, neonatal intensive 
care unit admission, and neonatal death. Blood factors at admission and discharge were also recorded.

Results: A total of 401 pregnant women were enrolled in the study, among whom 282 individuals underwent delivery 
due to labor pain, previous cesarean section, pain, and labor. Among the pregnant women with COVID-19, 385 (96%) 
tested positive for PCR. White blood cells, hemoglobin, platelet, alanine aminotransferase, serum ferritin levels, and 
D-dimer levels showed statistically significant differences before and after discharge. Maternal PCR positivity was 
significantly associated with first-trimester termination, and the number of COVID-19 vaccinations had a significant 
relationship with third-trimester termination. In cases of moderate to severe pulmonary involvement, white blood cells, 
hemoglobin, alanine aminotransferase, aspartate aminotransferase, serum ferritin levels, D-dimer levels, and 
thrombocytopenia showed a noticeable increase, statistically significant compared to mild cases. 

Conclusion: This study suggests that the most common time for COVID-19 infection in pregnancy is the first and third 
trimesters, with clinical symptoms of fever and cough. Pregnancy termination during the inflammatory phase of COVID-
19 in patients with severe involvement was associated with unfavorable outcomes for both the mother and fetus. 
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Introduction

In December 2019, a cluster of four cases of 
pneumonia with an unknown cause was reported to 
the World Health Organization in Wuhan, China [Li 
Q et al., 2020]. Since then, the coronavirus disease 
2019 (COVID-19) caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) has rapidly 
spread worldwide [Permpalung N et al., 2023; Shou 
Y et al., 2023]. On March 12, 2020, the World Health 
Organization declared the spread of this disease a 
pandemic. Many countries responded by restricting 
movement and diverting non-essential healthcare 
resources to focus on providing care for COVID-19 
[Walde J et al., 2023].

Viral diseases during pregnancy pose a wide 
range of adverse outcomes for the fetus. For 
example, influenza infection has been associated 
with congenital abnormalities such as cleft palate, 
neural tube defects, and congenital heart defects 
[Mosby L et al., 2011]. Viruses can have long-term 
detrimental effects on the fetus. Moreover, elevated 
maternal inflammation levels in response to viral 
infection can impact various aspects of fetal brain 
development, leading to extensive neurological 
complications [Liu H et al., 2020]. For example, 
Zika virus infection transmitted to the fetus leads 
to a wide range of neurological abnormalities as 
well as an increased risk of fetal growth restriction 
and intrauterine death [Chibueze E et al., 2017; 
Yang et al 2023]. Since pregnant women are more 
susceptible to severe complications and illnesses 
resulting from infection with other coronaviruses, 
such as severe acute respiratory syndrome and 
Middle East respiratory syndrome, they have been 
recognized as a vulnerable group. They are 
recommended to take additional precautionary 
measures during the COVID-19 pandemic [Azhar 
E et al., 2023; Kandeel M et al., 2023]. To reduce 
transmission risks for pregnant women and 
healthcare workers, the International Federation of 
Gynecology and Obstetrics recommended 
suspending routine antenatal care and replacing it 
with virtual or telephonic consultations whenever 
possible [Manchanda R et al., 2021; Popescu A et 
al., 2022]. A COVID-19 infection can result in a 
mild illness where the virus is effectively cleared 
by the immune system or a severe disease with 
high mortality rates [Cascella M et al., 2023]. The 
position of pregnant women on this spectrum is not 

clearly understood. The immune system adapts 
during pregnancy to allow for the growth of a 
semi-allogeneic fetus [PrabhuDas M et al., 2015], 
and as a result, the immune response to infections 
during pregnancy is altered [Eletreby R et al., 
2023]. Therefore, pregnant women with COVID-
19 may have additional risk factors or synergistic 
effects on thrombosis. This hypothesis is supported 
by a case report describing the death of a woman at 
29 weeks of pregnancy with COVID-19 due to a 
massive pulmonary embolism and aortic embolism 
[Ahmed I et al., 2020]. There is limited evidence 
regarding the potential impact of COVID-19 on 
pregnancy, the fetus, and its outcomes. Considering 
that seasonal influenza has been associated with 
higher rates of fetal loss [Dorélien A, 2019], and 
studies have examined the effects of other viral 
infections on fetal growth restriction, preterm 
birth, and pregnancy-related mortality [Ferrazzi E 
et al., 2020; Whittaker E et al., 2020], it is essential 
to monitor population-level data and conduct 
extensive testing to determine whether these 
findings also hold for COVID-19. As soon as they 
become available, the assessment of population-
level data regarding these outcomes will be crucial 
for identifying trends related to the COVID-19 
pandemic and managing the disease in pregnant 
women and their infants.

Material and methods 

Study community, sampling, and research design
This is a descriptive-analytical study based on 

the registered files of Ahvaz Jundishapur University 
of Medical Sciences hospital. The study was 
conducted following approval from the Research 
Council and after obtaining the ethical code from 
the medical ethics committee of the University 
(IR.AJUMS.REC.1401.328). The research adhered 
to the principles outlined in the Declaration of 
Helsinki concerning human research. Admission 
of patients on the recommendation of another 
patient (referrals) to the clinic was carried out by 
the following departments: outpatient department 
– 85 (21.19%), public sector admission – 216 
(53.86%) and neonatal intensive care unit 
admission 100 (24.93%). All pregnant mothers 
referred to hospitals were included. Moreover, the 
patient’s request to withdraw from the study was 
excluded. 
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The information includes basic and basic data 
(age, sex, mother’s positive PCR test, covid-19 
vaccination, frequency of COVID-19 vaccination, 
number of pregnancies, number of deliveries after 
20 weeks of pregnancy, abortion, gestational age 
by ultrasound, symptoms of COVID-19, pulmonary 
involvement, premature birth, premature rupture 
of fetal membranes, high blood pressure, pre-
eclampsia, intrauterine fetal death, deep vein 
thrombosis/pulmonary embolism, maternal death, 
termination of pregnancy, age at termination of 
pregnancy, cause of termination of pregnancy, 
Pregnancy termination method, hospitalization 
time, maternal recovery, positive newborn PCR 
test, Apgar, newborn weight, The Neonatal 
Intensive Care Unit admission, and newborn death) 
as well as blood factors at visit and discharge time 
were recorded.

The method of calculating the sample size and 
selecting sampling method

In this study, to investigate the results of 
continuation or termination of pregnancy on the 
condition of the mother, fetus, and the course of 
the disease in pregnant women with COVID-19, 
for a confidence factor of 95% and a test power of 
95%, the minimum number of people in the sample 
size of 268 people was considered. This number 
was calculated using G*power sample size 
software.

Statistical methods of analyzing the results
Quantitative variables were used to describe the 

center of the data from the mean (and/or median) 
and to describe the dispersion of the data from the 
standard deviation (and/or interquartile range). To 
describe the data in qualitative variables, frequency 
and percentage were used. The normality of the 
data was checked using Kolmogorov-Smirnov test 
and Q2-Q3 graph. All analyzes were performed 
using SPSS version 22 software. To compare 
multi-group variables, ANOVA test and k-square 
test were used for qualitative variables.

Results
A total of 401 pregnant women with an average 

age of 30.26 ± 6.26 (15-48) years were included in 
the study, of which 385 (96%) had a positive PCR 
test, and the highest rate of lung involvement was 
moderate (62.84%) and the lowest was severe 
(12.46%). During hospitalization, 282 people gave 
birth due to reasons (labor pain and previous 

cesarean history, labor pain, and exacerbation of 
the inflammatory phase of COVID-19, fetal 
distress, amniotic fluid stained with meconium, 
and preeclampsia syndrome). The highest number 
of births was related to the third trimester, where 
61 cases had premature births and 221 had term 
births. The maternal mortality rate was reported as 
3.24%, all of them had positive PCR test, 11 people 
had severe involvement and 2 had moderate 
involvement, among which 10 cases of termination 
of pregnancy were seen.

Also, the most common symptoms of COVID-
19 were cough (87%), and the least were taste and 
smell disorders (11.47%). According to 1 and 2 
tables, among the maternal outcomes, preterm 
delivery and then high blood pressure were the most 
common cases. In addition, 17 cases of abortion 
occurred. Among the newborns, 32 (7.98%) had a 
positive PCR test. The prevalence of infant mortality 
was reported to be 4.73%, among which only 3 
infants tested positive (Table 1, Table 2).

Laboratory blood factors of pregnant mothers 
were collected at the time of admission and at the 

Table 1
Descriptive information of referring pregnant 

mothers

Variables Patients 
(Total = 401)

Age (year), Mean ± SD 6.26 ± 30.26
Positive PCR test, n (%) 385 (96)
COVID-19 vaccination, n (%) 109 (27.18)
Abortion, n (%) 17 (4.23)
Preterm births, n (%) 61 (15.21)
Premature ejaculation of the fetal 
membrane, n (%) 19 (4.73)

High blood pressure, n (%) 46 (11.47)
Pre-eclampsia, n (%) 20 (4.98)
Fetal intrauterine death, n (%) 12 (2.99)
Deep vein thrombosis/pulmonary 
embolism, n (%) 6 (1.49)

Mother’s death, n (%) 13 (3.24)
Termination of pregnancy, n (%) 282 (36.15)
Pregnancy, n (%) 254 (63.3)
Improvement of mother, n (%) 343 (85.53)
Positive newborn PCR test, n (%) 32 (7.98)
Admitted to neonatal intensive care 
unit, n (%) 36 (8.9)

Infant death, n (%) 19 (4.73)
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Table 2
Descriptive information of referring pregnant mothers

Variables Patients 
(Total=401)

Covid-19 vaccination frequency, n (%)
1 34 (8.47)
2 70 (17.45)
3 5 (1.24)

Number of pregnancies (Gravid), n (%)

1 105 (26.18)
2 98 (24.43)
3 80 (19.95)
4 27 (6.73)
5 55 (13.71)
6 24 (6.4)
7 11 (5.9)
8 1 (0.24)

Number of births (Para) after 20 weeks of gestation, 
n (%)

1 125 (31.17)
2 81 (20.19)
3 35 (8.72)
4 17 (4.23)
5 4 (0.99)
6 1 (0.24)

Gestational age with ultrasound, n (%)
Date of last period 2 (0.49)
First 3 months 330 (82.29)
Second 3 Months 69 (17.2)

COVID-19 symptoms, n (%)

Cough 349 (87)
Shortness of breath 198 (49.4)
Fever 238 (87.03)
Smell and taste disorders 46 (11.47)
Headache 109 (27.18)

Pulmonary involvement, n (%)
Mild 99 (24.68)
Medium 252 (62.84)
Severe 50 (12.46)

Age of termination of pregnancy (weeks), n (%)
14 – 0 9 (2.24)
28 – 14 11 (5.9)
42 - 28 271 (67.58)

Cause of termination of pregnancy, n (%)

Acute COVID-19 10 (2.49)
Labor pain 157 (39.15)
Labor pain and history of cesarean section 80 (19.95)
Fetal distress 15 (3.74)
Amniotic fluid stained with meconium 10 (2.49)
Preeclampsia Syndrome 10 (2.49)

Method of termination of pregnancy, n (%) Natural Childbirth 157 (39.15)
Cesarean section 125 (31.17)

Admission time, n (%)
1 week 243 (60.59)
3 – 2 weeks 65 (16.20)
More than 4 weeks 8 (1.99)

Apgar Score, n (%) 
for 1 minute

3 – 0 7 (1.74)
6 – 4 15 (3.74)
10 - 7 260 (64.83)

Apgar Score, n (%)
for 5 minutes

3 – 0 4 (0.99)
6 – 4 5 (1.24)
10 - 7 273 (68.07)

Infant Weight, n (%)

3 – 0 9 (2.24)
10 – 3 39 (9.72)
50 – 10 95 (23.69)
90 – 50 137 (34.16)
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time of discharge from the hospital, which are 
shown in table 3. According to this table, white 
blood cells (p<0.001), hemoglobin (p<0.001), 
platelet (p<0.001), and alanine aminotransferase 
(p<0.001) were statistically significant before and 
after discharge. 

Among the pregnancy outcomes, premature 
delivery and high blood pressure were statistically 
significant (p<0.05). The analytical results of the study 
were conducted based on the trimesters of pregnancy 
0-14, 14-28, and 28-42 weeks and indicated that the 
mother’s positive PCR test had a significant 
relationship with the first trimester (p=0.005), and 
more pregnant mothers in They had a positive test this 
trimester. Also, there was a significant relationship 
regarding the frequency of vaccination of COVID-19 
with the third trimester (p=0.039) that mothers in this 
group received more vaccinations.

The analytical results of the study were 
performed based on the severity of lung 
involvement (mild, moderate, and severe) and 
indicated that the type of referral (p=0.036), 
positive maternal PCR test (p<0.001), abortion 
(p=0.037), and death Infants (p=0.023) had a 
significant relationship with severe involvement 
and more occurred in this group. There was also a 

significant relationship between the vaccination 
rate of mothers and mild lung involvement 
(p<0.001). In moderate to severe cases of 
pulmonary involvement in patients, a significant 
increase in liver enzymes, white blood cells, and 
lactate dehydrogenase was observed (p<0.05). In 
patients with mild involvement, an increase in 
liver enzymes was observed in the normal range, 
which was statistically significant (p<0.05), and 
these values were higher in patients at the time of 
referral than at the time of discharge.

Discussion

The alarming global COVID-19 pandemic has 
posed challenges to the healthcare system regarding 
pregnant women’s prevention, care, and treatment. 
This study investigated the individual 
characteristics, clinical symptoms, and laboratory 
findings of hospitalized pregnant women with 
COVID-19. In most studies, fever has been 
reported as the most common general clinical 
finding with respiratory involvement, including 
shortness of breath and cough. For example, 
studies in Italy [Ferrazzi E et al., 2020] reported 
fever in 70% of cases, cough in 80%, and shortness 
of breath in 70%. Similarly, Yan et al. (2020) found 

Table 3
Test results of referring pregnant mothers

Variables Average Minimum Maximum Standard 
Deviation P-Value

Primary white blood cells (×109/L) 11453.55 3800 30000 835.93 < 0.001Clearance of white blood cells (×109/L) 8189.09 4500 18000 340.73
Primary hemoglobin (g/dL) 10. 1 8.3 14.5 2.27 < 0.001Clearance hemoglobin (g/dL) 10. 5 9.8 14.2 3. 81
Primary platelet (per microliter) 225000.09 30000 481000 76. 54 < 0.001Clearance platelet (per microliter) 219719.23 87000 668000 682.92
Primary aspartate aminotransferase  (U/L) 43. 47 16 480 5.29 0.737Clearance aspartate aminotransferase  (U/L) 51.78 21 420 4.30
Primary alanine aminotransferase (U/L) 39.69 15 310 3.43 < 0.001Clearance alanine aminotransferase (U/L) 35.22 24 270 5.62
Primary bilirubin (mg/dL) 0.62 0.3 1.1 0.17 0.789Clearance bilirubin (mg/dL) 0.5 0.4 1. 2 0.90
Primary Blood urea nitrogen (mg/dL) 6.37 6 19 0.42 0.819Clearance Blood urea nitrogen (mg/dL) 16.52 9 16 1.60
Primary creatinine (mg/dL) 0.84 0.3 3.9 0.14 0.284Clearance creatinine (mg/dL) 0.89 0.7 1.3 0.19
Primary lactate dehydrogenase (IU/L) 225.4 220 1100 13.56 0.941Clearance lactate dehydrogenase (IU/L) 288.74 215 470 48.37
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fever (9.50%) as the most common symptom, 
followed by sore throat (6.8%) and shortness of 
breath (6.2%). Liu et al. (2021) noted fever in 77% 
of cases and 23% reporting shortness of breath. In 
another study by Yang et al. (2020) in China, 60% 
of patients showed fever as the primary clinical 
finding. These consistent findings emphasize the 
significance of fever as a prevalent clinical 
symptom among pregnant women with COVID-
19. Furthermore, other studies have reported fever 
as the most common clinical finding in pregnant 
women with COVID-19 [Li Q et al., 2020; Liu D 
et al., 2020]. Consistent with the present study 
findings, fever has been reported as the predominant 
clinical symptom in pregnant women with COVID-
19 in other studies as well [Sattari M et al., 2020; 
Sabetsarvestani P et al., 2021]. Additionally, 
cough (87%) was observed in many patients, which 
aligns with the high prevalence of cough reported 
in the general population in other studies. Cough 
was reported as the most common clinical finding 
in pregnant women with COVID-19 [Ellington S et 
al., 2020; Vouga M et al., 2021]. Moreover, it has 
been observed that COVID-19 significantly 
increases adverse maternal and neonatal outcomes 
in pregnant women. In the present study, the rate 
of preterm birth in pregnant women with COVID-
19 was 15.21%. Preterm birth is frequently 
mentioned as a common complication among 
individuals with COVID-19. In the study by Wölfel 
et al. (2020), who examined maternal and neonatal 
outcomes in two groups of COVID-19-positive 
mothers with severe symptoms and those with mild 
or asymptomatic symptoms, preterm birth was 
reported in 7.62% of individuals with severe 
symptoms and 6.36% in those without symptoms 
or with mild symptoms [Vouga M et al., 2021]. 
Additionally, in the study by Khoury et al. (2020), 
the rate of preterm birth was reported as 6.14%, 
and in the study by Zalud et al., it was reported as 
15%, which is consistent with the findings of the 
present study [Zlochiver V et al., 2021]. 
Furthermore, in other studies, this rate has been 
reported between 4.5% and 61.2% [Ferrazzi E et 
al., 2020; Khan S et al., 2020; Garcia-Ruiz I et al., 
2021; Vergara‐Merino L et al., 2021].

 In most studies, the rate of cesarean section in 
pregnant women with COVID-19 has been 
performed for various reasons, such as preserving 

fetal health and preventing further harm to the 
mother due to COVID-19 infection, being performed 
early and by cesarean section surgery. Regarding 
the mode of delivery in pregnant women with 
COVID-19, the results of the present study indicate 
a cesarean section rate of 31.17% in pregnant 
women with COVID-19. In one study, the cesarean 
section rate in affected individuals was 3.83%, and 
in the study by Sun et al. in the United States, the 
cesarean section rate was reported as 2.31% [Son M 
et al., 2021; Vizheh M et al., 2021]. In the 
multinational cohort study, the cesarean section rate 
in mothers with COVID-19 was 49% [Villar J et al., 
2021]. In most studies, the cesarean section rate 
among affected individuals has increased. For 
example, this rate was 6.47% in Spanish pregnant 
women, 5.35% in American pregnant women with 
COVID-19, and 2.71% in Turkish pregnant women 
with COVID-19. In a review study by Juárez et al., 
this rate was reported as 78% [Juárez, Sol P et al., 
2018; Juan J et al., 2020; Marín Gabriel M et al., 
2020; Oncel M et al., 2021; Vizheh M et al., 2021]. 
However, other studies have reported this rate much 
lower, ranging from 16% to 24% [Knight M et al., 
2020; Verma S et al., 2020]. During the early stages 
of the pandemic, the coronavirus caused 
complications and maternal mortality in pregnant 
women due to limited clinical experience in 
controlling and treating this disease during 
pregnancy. The present study reported 13 cases 
(3.24%) of maternal mortality. This rate has been 
reported between 0% and 11.1% in other studies, 
consistent with the present study’s findings [Lokken 
E et al., 2021; Papapanou M et al., 2021; Vergara‐
Merino L et al., 2021]. In the present study, a 
prevalence of 11.47% for gestational hypertension 
and 4.98% for preeclampsia was observed in 
mothers with COVID-19. In the study by Vouga et 
al., a prevalence of 0.5% for gestational hypertension 
was reported. In the study by Baergen et al., the rate 
of gestational hypertension obtained was similar to 
the present study’s findings [Baergen R, Heller D, 
2020; Vouga M et al., 2021]. However, in other 
studies, the reported prevalence of gestational 
hypertension varied from 7% to 12.3% [Lokken E et 
al., 2021; Zlochiver V et al., 2021]. Regarding the 
prevalence of preeclampsia among affected 
individuals, Wei et al. (2021) reported a rate of 
1.33%,
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Moreover, this study identified a miscarriage 
rate of 4.23%, whereas in the specific study 
conducted by Wei et al. (2021), a rate of 3.7% was 
reported, indicating a higher occurrence compared 
to the rate observed in the present study, In the 
study by Knight et al., a rate of 1% for miscarriage 
was reported [Knight M et al., 2020]. On the other 
hand, neonatal hospitalization in neonatal intensive 
care unit is among the expected neonatal outcomes 
in women with COVID-19, with a rate of 8.9% 
observed in the present study. In а study in Spain, 
the rate of neonatal hospitalization in the neonatal 
intensive care unit was reported as 4.21%, which 
was close to the present study’s findings [Marín 
Gabriel M et al, 2020]. However, Chen et al. 
(2020) reported a neonatal hospitalization rate of 
6% in their study,

Due to the fluctuating regulation of the immune 
system during pregnancy, pregnant women are pro-
inflammatory in the first and third trimesters, mak-
ing them more susceptible to severe inflammation 
and a cytokine storm during COVID-19 infection 
[Liu H et al., 2020; Tay M et al., 2020]. This exces-
sive inflammation can exacerbate the severity of 
COVID-19 disease and increase the mortality rate 
associated with this condition [Jan F, 2020]. 

The study results were also analyzed based on 
three-trimester subgroups (0-14, 14-28, and 28-42 
weeks) and respiratory involvement (mild, moder-
ate, and severe). This study found a significant as-
sociation between a positive maternal PCR test 
and the first trimester. A significant association 
was also observed between the number of COVID-
19 vaccinations and the third trimester.

Moreover, there was a significant association be-

tween abortion and the first trimester. Neonatal in-
tensive care unit hospitalization was also signifi-
cantly associated with the third trimester and neona-
tal mortality in the first trimester. Furthermore, the 
analytical results of the study based on the severity 
of respiratory involvement indicated significant as-
sociations between the mode of referral, maternal 
positive PCR test, abortion, neonatal mortality, and 
severe respiratory involvement. Additionally, there 
was a significant association between the number of 
COVID-19 vaccinations (Sinovac) and maternal 
improvement, as well as COVID-19 vaccination 
and mild respiratory involvement.

Conclusion

This study suggests that the most common 
COVID-19 infection during pregnancy, accompa-
nied by clinical symptoms of fever and cough, oc-
curs in the first and third trimesters. Termination 
of pregnancy during the inflammatory phase of 
COVID-19 in patients with severe involvement 
leads to unfavorable outcomes for both the mother 
and the fetus, while termination of pregnancy in 
the mild to moderate involvement group, accord-
ing to obstetric indications, is associated with pa-
tient improvement and desirable outcomes. There-
fore, severe respiratory involvement poses a sig-
nificant risk factor for pregnant women. Conse-
quently, identifying pregnant women with COVID-
19 provides special assistance in maintaining the 
health of both the mother and the newborn, en-
abling healthcare managers and policymakers to 
develop appropriate health protocols for the care 
of pregnant women with COVID-19, utilizing the 
findings of this research and reported outcomes.

R E F E R E N C E S
Hui DS, McCloskey B., et al (2023). Middle 
East Respiratory Syndrome Coronavirus 
(MERS-CoV) - a ten-year (2012-2022) global 
analysis of human and camel infections, ge-
nomic sequences, lineages, and geographi-
cal origins. Int J Infect Dis. doi: 10.1016/j.
ijid.2023.03.046

1. Ahmed I, Azhar A, Eltaweel N, Tan BK. (2020). 
First COVID-19 maternal mortality in the UK 
associated with thrombotic complications. 
British journal of haematology. 190(1): e37-
e8. doi: 10.1111/bjh.16849

2. Azhar EI, Velavan TP, Rungsung I, Traore T, 

Acknowledgment: The authors wish to acknowledge the support of the deputy of research affairs of the Ahvaz Jundis-
hapur University of Medical Sciences as part of Neda Moradkhani’s thesis under the research code FIRC-0123.

Funding source, financial disclosures: Ahvaz Jundishapur University of Medical Sciences number: FIRC-0123.



55

The New Armenian Medical Journal, Vol. 17 (2023), Is.4, p.48-57 Zargar M. et al. 

3. Baergen RN, Heller DS. (2020). Placental pa-
thology in Covid-19 positive mothers: prelim-
inary findings. Pediatric and Developmental 
Pathology. 23(3): 177-180

4. Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di 
Napoli R. (2023). Features, Evaluation, and Treat-
ment of Coronavirus (COVID-19). StatPearls. 
Treasure Island (FL): StatPearls Publishing Copy-
right © 2023, StatPearls Publishing LLC

5. Chen R, Zhang Y, Huang L, Cheng B, Xia Z, 
Meng Q (2020). Safety and efficacy of differ-
ent anesthetic regimens for parturients with 
COVID-19 undergoing Cesarean delivery: a 
case series of 17 patients. Canadian journal of 
anaesthesia. 67(6): 655

6. Chibueze EC, Tirado V, Lopes KdS, Balogun 
OO, Takemoto Y, Swa T., et al (2017). Zika 
virus infection in pregnancy: a systematic re-
view of the disease course and complications. 
Reproductive health. 14: 1-14

7. Dorélien A. (2019). The effects of in utero 
exposure to influenza on birth and infant out-
comes in the US. Population and development 
review. 45(3): 489

8. Eletreby R, Abdelaziz R, Shousha HI, Hammam 
Z, Hany A, Sabry D., et al (2023). Screening 
for maternal cytomegalovirus infection during 
pregnancy and pregnancy outcome in patients 
with liver disease: an observational study. 
BMC Infect Dis. 23(1): 210. doi: 10.1186/
s12879-023-08144-9

9. Ellington S, Strid P, Tong VT, Woodworth K, 
Galang RR, Zambrano LD., .et al (2020). Char-
acteristics of women of reproductive age fec-
tion by pregnancy status—United States, Janu-
ary 22–June 7, 2020. Mo with laboratory-con-
firmed SARS-CoV-2 in rbidity and Mortality 
Weekly Report. 69(25): 769

10. Ferrazzi E, Frigerio L, Savasi V, Vergani P, 
Prefumo F, Barresi S., et al (2020). Vaginal 
delivery in SARS‐CoV‐2‐infected pregnant 
women in Northern Italy: a retrospective anal-
ysis. BJOG: An International Journal of Ob-
stetrics & Gynaecology. 127(9): 1116-1121

11. Garcia-Ruiz I, Sulleiro E, Serrano B, Fernan-
dez-Buhigas I, Rodriguez-Gomez L, Fernan-
dez DS., et al (2021). Congenital infection of 
SARS-CoV-2 in live-born neonates: a popula-
tion-based descriptive study. Clinical Micro-
biology and Infection. 27(10): 1521. e1-e5

12. Jan F. (2020). Evaluation and treatment coro-
navirus (COVID-19). StatPearls [Internet]
[Updated 2020 Apr 6] Available from https://
www ncbi nlm nih gov/books/NBK554776/
[Google Scholar]

13. Juan J, Gil MM, Rong Z, Zhang Y, Yang H, Poon 
LC (2020). Effect of coronavirus disease 2019 
(COVID‐19) on maternal, perinatal and neona-
tal outcome: systematic review. Ultrasound in 
Obstetrics & Gynecology. 56(1): 15-27

14. Juárez SP; Small R; Hjern A.; Schytt E (2018). 
Length of residence and caesarean section in 
migrant women in Sweden: a population-based 
study. European Journal of Public Health, (), 
–. doi:10.1093/eurpub/cky074

15. Kandeel M, Morsy MA, Abd El-Lateef HM, 
Marzok M, El-Beltagi HS, Al Khodair KM., 
et al (2023). Safety and immunogenicity of 
the ChAdOx1, MVA-MERS-S, and GLS-
5300 DNA MERS-CoV vaccines. Int Immu-
nopharmacol. 118: 109998 doi: 10.1016/j.in-
timp.2023.109998

16. Khan S, Jun L, Siddique R, Li Y, Han G, Xue 
M., et al (2020). Association of COVID-19 
with pregnancy outcomes in health-care work-
ers and general women. Clinical microbiology 
and infection. 26(6): 788-790

17. Khoury R, Bernstein PS, Debolt C, Stone J, 
Sutton DM, Simpson LL., et al (2020). Charac-
teristics and outcomes of 241 births to women 
with severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) infection at five 
New York City medical centers. Obstetrics & 
Gynecology. 136(2): 273-282

18. Knight M, Bunch K, Vousden N, Morris E, 
Simpson N, Gale C., et al (2020). Characteris-
tics and outcomes of pregnant women admit-
ted to hospital with confirmed SARS-CoV-2 
infection in UK: national population based 
cohort study. BMJ. 369: m2107. doi: 10.1136/
bmj.m2107

19. Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y., 
et al (2020). Early Transmission Dynamics in 
Wuhan, China, of Novel Coronavirus-Infected 
Pneumonia. N Engl J Med. 382(13): 1199-
1207 doi: 10.1056/NEJMoa2001316

20. Liu D, Li L, Wu X, Zheng D, Wang J, Yang L., et 
al (2020). Pregnancy and Perinatal Outcomes 
of Women With Coronavirus Disease (GOV 



56

The New Armenian Medical Journal, Vol.17 (2023), Is.4, p.48-57Zargar M. et al. 

ID-19) Pneumonia: A Preliminary Analysis 
(vol 96, pg 563, 2020). American Journal of 
Roentgenology. 215(1): 262

21. Liu H, Wang LL, Zhao SJ, Kwak-Kim J, Mor 
G, Liao AH. (2020). Why are pregnant women 
susceptible to COVID-19? An immunological 
viewpoint. J Reprod Immunol. 139: 103122 
doi: 10.1016/j.jri.2020.103122

22. Liu Y, Chen H, Tan W, Kuang Y, Tang K, Luo 
Y., .et al, (2021). Clinical characteristics and 
outcome of SARS-CoV-2 infection during 
pregnancy. Journal of Infection. 82(6): e9-e10

23. Lokken EM, Huebner EM, Taylor GG, Hen-
drickson S, Vanderhoeven J, Kachikis A., et al 
(2021). Disease severity, pregnancy outcomes 
and maternal deaths among pregnant patients 
with SARS-CoV-2 infection in Washington 
State. Am J Obstet Gynecol. 225(77): e1-77

24. Manchanda R, Oxley S, Ghaem-Maghami S, 
Sundar S. (2021). COVID-19 and the impact on 
gynecologic cancer care. Int J Gynaecol Obstet. 
155(1): 94-101. doi: 10.1002/ijgo.13868

25. Marín Gabriel MA, Cuadrado I, Álvarez 
Fernández B, González Carrasco E, Alonso 
Díaz C, Llana Martín I., et al (2020). Multi-
centre Spanish study found no incidences of 
viral transmission in infants born to mothers 
with COVID‐19. Acta paediatrica. 109(11): 
2302-2308

26. Mosby LG, Rasmussen SA, Jamieson DJ. 
(2011). 2009 pandemic influenza A (H1N1) in 
pregnancy: a systematic review of the litera-
ture. Am J Obstet Gynecol. 205(1): 10-18. doi: 
10.1016/j.ajog.2010.12.033

27. Oncel MY, Akın IM, Kanburoglu MK, Tayman 
C, Coskun S, Narter F., et al (2021). A mul-
ticenter study on epidemiological and clini-
cal characteristics of 125 newborns born to 
women infected with COVID-19 by Turkish 
Neonatal Society. European journal of pediat-
rics. 180: 733-742

28. Papapanou M, Papaioannou M, Petta A, 
Routsi E, Farmaki M, Vlahos N., et al (2021). 
Maternal and neonatal characteristics and out-
comes of COVID-19 in pregnancy: an over-
view of systematic reviews. International 
journal of environmental research and public 
health. 18(2): 596

29. Permpalung N, Chiang TP, Avery RK, Os-

trander D, Datta K, Segev DL., et al (2023). 
Coronavirus Disease 2019-Associated Pul-
monary Aspergillosis: A Noninvasive Screen-
ing Model for Additional Diagnostics. Open 
Forum Infect Dis. 10(4): ofad155. doi: 
10.1093/ofid/ofad155

30. Popescu A, Craina M, Pantea S, Pirvu C, Radu 
D, Marincu I., et al (2022). COVID-19 Pan-
demic Impact on Surgical Treatment Methods 
for Early-Stage Cervical Cancer: A Population-
Based Study in Romania. Healthcare (Basel). 
10(4). doi: 10.3390/healthcare10040639

31. PrabhuDas M, Bonney E, Caron K, Dey S, 
Erlebacher A, Fazleabas A., et al (2015). Im-
mune mechanisms at the maternal-fetal inter-
face: perspectives and challenges. Nat Immu-
nol. 16(4): 328-334. doi: 10.1038/ni.3131

32. Sabetsarvestani P, Rahnavard S, Hatami M, 
Bijani M, Nikrooz L. (2021). Investigating 
the Demographic Characteristics, Clinical 
Signs, Radiological and Laboratory Find-
ings in Pregnant Women with COVID-19: A 
Cross-Sectional Study in Southern Iran. Avi-
cenna Journal of Nursing and Midwifery Care. 
29(3): 256-263 

33. Sattari M, Bashirian S, Masoumi SZ, Shayan 
A, Jenabi E, Ghelichkhani S., et al (2020). 
Evaluating clinical course and risk factors of 
infection and demographic characteristics of 
pregnant women with COVID-19 in Hamadan 
Province, West of Iran. Journal of Research in 
Health Sciences. 20(3): e00488

34. Shou Y, Farrer LM, Gulliver A, Newman E, 
Batterham PJ, Smithson M. (2023). Under-
standing Australian Government Risk Com-
munication Early in the COVID-19 Pandemic: 
Sociodemographics, Risk Attitudes and Media 
Consumption. J Health Commun. 1-10 doi: 
10.1080/10810730.2023.2197403

35. Son M, Gallagher K, Lo JY, Lindgren E, Bur-
ris HH, Dysart K., et al (2021). Coronavirus 
disease 2019 (COVID-19) pandemic and preg-
nancy outcomes in a US population. Obstet-
rics and gynecology. 138(4): 542

36. Tay MZ, Poh CM, Rénia L, MacAry PA, Ng LF. 
(2020). The trinity of COVID-19: immunity, 
inflammation and intervention. Nature Re-
views Immunology. 20(6): 363-374

37. Vergara‐Merino L, Meza N, Couve‐Pérez C, 



57

The New Armenian Medical Journal, Vol. 17 (2023), Is.4, p.48-57 Zargar M. et al. 

Carrasco C, Ortiz‐Muñoz L, Madrid E., et al 
(2021). Maternal and perinatal outcomes re-
lated to COVID‐19 and pregnancy: an over-
view of systematic reviews. Acta obstetricia et 
gynecologica Scandinavica. 100(7): 1200-1218

38. Verma S, Bradshaw C, Auyeung N, Lumba R, 
Farkas JS, Sweeney NB., et al (2020). Out-
comes of maternal-newborn dyads after ma-
ternal SARS-CoV-2. Pediatrics. 146(4)

39. Villar J, Ariff S, Gunier RB, Thiruvengadam R, 
Rauch S, Kholin A., et al (2021). Maternal and 
neonatal morbidity and mortality among preg-
nant women with and without COVID-19 in-
fection: the INTERCOVID multinational co-
hort study. JAMA pediatrics. 175(8): 817-826

40. Vizheh M, Muhidin S, Aghajani F, Maleki Z, Ba-
gheri F, Hosamirudsari H., et al (2021). Char-
acteristics and outcomes of COVID‐19 pneu-
monia in pregnancy compared with infected 
nonpregnant women. International Journal of 
Gynecology & Obstetrics. 153(3): 462-468

41. Vouga M, Favre G, Martinez-Perez O, Pomar 
L, Acebal LF, Abascal-Saiz A., et al (2021). 
Maternal outcomes and risk factors for 
COVID-19 severity among pregnant women. 
Sci Rep. 11(1): 13898

42. Walde J, Chaturvedi M, Berger T, Bartz A, 
Killewald R, Tomori DV., et al (2023). Effect 
of risk status for severe COVID-19 on indi-
vidual contact behaviour during the SARS-
CoV-2 pandemic in 2020/2021-an analysis 
based on the German COVIMOD study. BMC 
Infect Dis. 23(1): 205. doi: 10.1186/s12879-
023-08175-2

43. Wei SQ, Bilodeau-Bertrand M, Liu S, Auger 
N. (2021). The impact of COVID-19 on preg-
nancy outcomes: a systematic review and 
meta-analysis. CMAJ. 193(16): E540-E548

44. Whittaker E, Bamford A, Kenny J, Kaforou 
M, Jones CE, Shah P., et al (2020). Clini-
cal Characteristics of 58 Children with a 
Pediatric Inflammatory Multisystem Syn-
drome Temporally Associated With SARS-
CoV-2. Jama. 324(3): 259-269. doi: 10.1001/
jama.2020.10369

45. Wölfel R, Corman VM, Guggemos W, Seilmaier 
M, Zange S, Müller MA et al., (2020). Virolog-
ical assessment of hospitalized patients with 
COVID-2019. Nature 581, 465–469 (2020). 
https://doi.org/10.1038/s41586-020-2196-x

46. Yan J, Guo J, Fan C, Juan J, Yu X, Li J., et al 
(2020). Coronavirus disease 2019 in pregnant 
women: a report based on 116 cases. American 
journal of obstetrics and gynecology. 223(1): 
111. e1-e14

47. Yang H, Fan Y, Zhu Z, Wu H, Chen Z, Hu X., et 
al (2023). Strategies for the Emergency Treat-
ment of Pregnant Women with Neurological 
Symptoms during the COVID-19 Pandemic. 
Aging Dis. 14(2): 290-298. doi: 10.14336/
ad.2022.0718

48. Yang H, Wang C, Poon LC. (2020). Novel coro-
navirus infection and pregnancy. Ultrasound 
in Obstetrics & Gynecology. 55(4): 435-437. 
doi: https://doi.org/10.1002/uog.22006

49. Zlochiver V, Tilkens B, Moreno ACP, Aziz F, Jan 
MF. (2021). COVID-19 deliveries: maternal fea-
tures and neonatal outcomes. Journal of Patient-
Centered Research and Reviews. 8(3): 286



CONTENTS
4.

17.

31.

36.

42.

48.

58.

66.

71.

77.

84.

98.

110.

119.

THE NEW ARMENIAN MEDICAL JOURNAL
Volume17  (2023) .  Issue 4

Avagyan S.A., Zilfyan A.V., Muradyan A.A.
SELECTIVE ADMINISTRATION OF POLYAMINE-DEFICIENT AND POLYAMINE-FREE 
DIETS TO CANCER PATIENTS  

Alshehri K., Morsi N., Mahsoon A.
THE EFFECT OF WORKPLACE BULLYING ON NURSES’ MENTAL WELL-BEING IN 
SAUDI ARABIA

Saduakas A.Y., Kurakbayev K.K., Matkerimov A.Zh., Tergeussizov A.S., Sagatov I.Y., Shamshiyev 
A.S., Zhakubayev M.A., Baubekov A.A., Tajibayev T.K., Khanshi Mead, Kozhamkul A.Zh., 
Madadov I.K. 

THE BENEFITS OF DUPLEX SCANNING OF EXTRACRANIAL CAROTID PATHOLOGIES 
FOR RISK STRATIFICATION OF ISCHEMIC STROKE

Soleimantabar H., Sabouri S., Shirbandi K.
RISK OF CARDIAC ANOMALIES IN ABERRANT RIGHT SUBCLAVIAN ARTERY RELA-
TIVE AORTIC ARCH ANOMALIES FOR PEDIATRICS: A CROSS-SECTIONAL STUDY

Abbaspour M., Hejazi Z.S., Namjoyan F., Azemi M.E. 
FORMULATION OF VAGINAL CREAM CONTAINING EXTRACTS OF LINUM 
USITATISSIMUM, FOENICULUM VULGARE, AND SALVIA OFFICINALIS FOR THE 
TREATMENT OF ATROPHIC VAGINITIS IN POSTMENOPAUSAL

Zargar M., Najafian M., Shojaei K., Moradkhani N.
AN INVESTIGATION INTO THE IMPACT OF CONTINUING  OR TERMINATING 
PREGNANCY ON THE MATERNAL, FETAL AND DISEASE PROGRESSION OUTCOMES 
IN PREGNANT WOMEN WITH COVID-19

Маrtusevich A.K., Fedotova A.S., Surovegina A.V., Nazarov V.V. 
PLASMA BIOMEDICINE: MODERN STATE-OF-ART AND PERSPECTIVES IN 
REGENERATIVE MEDICINE

Martusevich A.K., Kovaleva L.K., Fedotova A.S., Stepanova E.A., Soloveva A.G.
EXPERIMENTAL STUDY OF ERYTHROCYTE ENERGY METABOLISM UNDER 
INHALATIONS OF NITRIC OXIDE

Bakhtari A., Gavanji S.
IN-SILICO DOCKING ANALYSIS OF SELECTED FLAVONOIDS AND PROTECTIVE 
ANTIGEN

Kheradmand P., Shafeenia R., Bagheri S., Attar A.
CAUDAL TYPE HOMEOBOX 2 EXPRESSION AND PROGNOSTIC FACTORS IN PATIENTS 
WITH GASTRIC ADENOCARCINOMA

Darmadi D. 
IMPROVEMENT OF ENZYME IMMUNODETECTION IN THE LABORATORY DIAGNOSIS 
OF HEPATITIS E VIRUS

Tkhruni F.N., Israyelyan A.L., Karapetyan K.J.*, Balabekyan Ts.R., Khachatryan L.M., 
Khachatryan T.V. 

COMPARATIVE ANTIMICROBIAL ACTIVITY OF SOME METABIOTICS SYNTHESIZED 
BY LACTIC ACID BACTERIA

Harutyunyan L. 
MODERN APPROACHES TO THE SYSTEMIC TREATMENT OF RECURRENT OVARIAN 
CANCER

Absoian T., Hameed Alwan M 
ASSOCIATION BETWEEN CAFFEINE, ANXIETY AND THE OCCURRENCE OF APH-
THOUS STOMATITIS IN THE ARMENIAN ETHNICITY



Our journal is registered in the databases of Scopus, 
EBSCO and Thomson Reuters (in the registration process)

  ScopuS             EBSCO 
 ReuteRS

Yerevan State Medical University
2 Koryun Street, Yerevan 0025,
Republic of Armenia

(+37410) 582532 YSMU 
(+37493 588697 Editor-in-Chief
Fax: (+37410) 582532
E-mail:namj.ysmu@gmail.com, ysmiu@mail.ru
URL:http//www.ysmu.am

Copy editor: Tatevik R. Movsisyan

Arto V. Zilfyan (Yerevan, Armenia)

Hovhannes M. Manvelyan (Yerevan, Armenia)
Hamayak S. Sisakyan (Yerevan, Armenia)

Stepan A. Avagyan (Yerevan, Armenia)

Armen A. Muradyan (Yerevan, Armenia)
Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)

Carsten N. Gutt (Memmingen, Germay)
Muhammad Miftahussurur (Indonesia)
Alexander Woodman (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)

Mahdi Esmaeilzadeh (Mashhad, Iran)
Ara S. Babloyan (Yerevan, Armenia)
Aram Chobanian (Boston, USA)
Luciana Dini (Lecce, Italy)
Azat A. Engibaryan (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)
Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA) 
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu (Harbin, China)
Linda F. Noble-Haeusslein (San Francisco, USA)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia) 
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Tbilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang (Harbin, Chine)

The Journal is founded by
Yerevan State Medical

University after M. Heratsi.

Editor-in-Chief 

Executive Secretary

Deputy Editors 

Editorial Board

Editorial Advisory Council

Coordinating Editor (for this number)

Armen A. Muradyan

Rector of YSMU 

Address for correspondence:

Phones:

Printed in "LAS Print" LLC
Director: Suren A. Simonyan

Armenia, 0023,Yerevan, 
Acharyan St. 44 Bulding, 

Phone: (+374 10) 62 76 12, 
E-mail: las.print@yahoo.com

THE NEW ARMENIAN MEDICAL JOURNAL
Volume17  (2023) .  Issue 4

Foregin Members of the Editorial Board


	Untitled



