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Abstract 

 
Pregnant women are considered a high-risk group during the coronavirus crisis. Due to the physiological and 

immune system changes that occur during pregnancy, they may be more susceptible to SARS-CoV-2 infection 

and experience more severe clinical outcomes.  A cross-sectional study was conducted on all pregnant women 

with COVID-19 who were hospitalized at Valiasr Hospital in Birjand. Participants were selected through a 

consus method, with a total sample size of 250 individuals. The research tool consisted of a researcher-

developed checklist that includ demographic information, clinical symptoms, medical examinations, and 

paraclinical results.  The average age of the mothers was 30.48 ± 5.32 years. The most common underlying 

conditions were hypothyroidism (12.7%), gestational diabetes mellitus (9.3%), hypertension (2.0%) and 

diabetes mellitus (1.5%). Common clinical symptoms observed in pregnant women with COVID-19 included 

cough (39.5%), myalgia (25.9%), shortness of breath (24.4%), fever (21.5%), and nausea (14.6%). 

Inflammatory markers such as ESR and CRP were reported as 14.88 ± 30.52 mm/h and 27.62 ± 34.30 mg/L, 

respectively. The average hospitalization duration for pregnant women with COVID-19 was 3.05 ± 3.17 days. 

The mortality rate among pregnant women with COVID-19 was only 1 person (0.5%). 

Hypothyroidism was identified as the most prevalent underlying condition among the pregnant women in this 

study. It is important to implement measures to manage this condition and prevent any negative impacts on both 

the mother and the fetus.  
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Introduction 

The coronavirus disease (Covid-19) first 

emerged in December 2019 in Wuhan, China. 

It quickly spread worldwide and was officially 

declared an epidemic by the World Health 

Organization (WHO) (1, 2). Subsequent 

studiesidentified a new type of coronavirus as 

the cause of the disease, which the WHO 

named SARS-CoV-2 and the disease itself was 

named Covid-19 (3). Most patients experience 

mild symptoms such as fever, cough, sore 

throat and muscle pain, although some develop 

severe conditionsacute conditions like multiple 

organ failure, acute respiratory distress 

syndrome, pulmonary edema and pneumonia 

(4, 5). 

During an epidemic of infectious diseases, 

pregnant women and their fetuses are 

considered part of the high-risk population. It 

should be noted that a corona infection in 

pregnant women may be associated with 

severe complications and even death 

(6).Pregnant women, fetuses, and newborn 

babies are exposed to more risks during 

outbreaks of infectious diseases than other 

populations. Studies have shown that some 

viral diseases can lead to unwanted 

complications in pregnant women, their 

fetuses or babies (7, 8). Most studies have 

focused on patients with the novel coronavirus 

in the general population, so limited details are 

available on pregnancy outcomes in women 

infected with Covid-19. Pregnant women are 

relatively immunocompromised or immune-

suppressed, theoretically making them more at 

risk of contracting the virus (9).Therefore, it is 

necessary to prevent the infection of pregnant 

women during an epidemic or pandemic such 

as Covid-19 (10). 

Reports have shown a high prevalence of 

maternal death (11, 12) and a higher frequency 

of maternal and perinatal problems in patients 

with Covid-19. However, the data is still 

insufficient and further investigation of 

laboratory and clinical tests is necessary in this 

group of women (13). In order to effectively 

manage this crisis, a detailed report on the 

prevalence of the disease in pregnant women, 

the rate, and causes of death is nessasary. 

While many articles have described 

hemocytometric and hematological changes in 

Covid-19 patients, there are still few studies in 

this field in pregnant women highlighting the 

need for more research (10, 14, 15). 

 Given the high risk of the disease in 

pregnant women, the novelity of this epidemic 

globally, and the lack of similar studies in 

Birjand, the present study was conducted to  

investigate the epidemiology, clinical 

symptoms and laboratory factors in pregnant 

patients with Covid-19 who were hospitalized 

in Valiasr Hospital in Birjand. 

Methods 

In this retrospective descriptive study, all 

pregnant women with COVID-19 who were 

admitted to Valiasr Hospital in Birjand from 

the beginning of 2020 to the end of 2021 were 

included. Sampling was conducted using a 

census method, with a sample size estimated 

to be 205 individuals. Inclusion criteria 

required a positive PCR test for COVID-19, 

while exclusion criteria included a lack of 

access to the patients' medical records or 

inaccurate documentation. Ptient files and 

their contents were utilized as the promary 

data sources for the study. A researcher 

developed checklist was used to collectd 

emographic characteristics, clinical symptoms, 

medical examinations and paraclinical results. 

Following approval from the university’s 

ethics committee, basic information such as 

demographics, parity, birth weight, gestational 

age, history of abortion or premature birth, 

underlying diseases, clinical symptoms (fever, 

fatigue, cough, runny nose, nasal congestion, 

headache, sore throat or gastrointestinal 

symptoms like diarrhea) and oxygen saturation 

were extracted from the patients’ files. All 

gathered data was recorded in Excel and 

analyzed using SPSS 19. Descriptive statistics 

including number, percentage, mean and 

standard deviation were used for reporting. 

The study was conducted in compliance with 

the university’s ethics committee under the 
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reference number IR.BUMS.REC.1401.190. 

Patient confidentially was maintained 

throughout data collection and analysis 

ensuring the independence of patient 

identities. 

Results 

The average age of the mothers included in 

the study was 30.48 ± 5.32 years. 

Additionally, gestational age based on the time 

of the last menstrual period (LMP) and 

ultrasound, was reported as 37.69 ± 2.07 and 

37.50 ± 2.16 weeks, respectively. The average 

number of pregnancies or the patients was 

1.35 ± 1.12 and the average weight of the 

babies was 2985.98 ± 583.12 grams. 

The most common underlying diseases 

reported in the studied pregnant mothers were 

hypothyroidism (12.7%), gestational diabetes 

mellitus (9.3%), high blood pressure (2.0%) 

and diabetes mellitus (31.5%).  Additionally, 

dyslipidemia, seizures, chronic obstructive 

pulmonary disease (COPD) and irritable bowel 

syndrome (IBS) each had the lowest frequency 

among underlying diseases with a frequency 

of 1 person (0.5%). 

29 people (32.6%) of the mothers included 

in the study experienced preterm delivery 

(below 37 weeks). In terms of pregnancy 

complaints, labor pain and vaginal discharge 

were the most commonly reported complaints 

among the study subjects with frequencies of 

26 (12.7%) and 16 (7.8%) respectively. 

Preeclampsia, convulsions, placental 

abruption, absence of fetal heartbeat (FHR), 

intrauterine fetal death (IUFD), and hydrops 

fetalis each had the lowest frequency among 

pregnancy-related complaints with a frequency 

of 1 case (0.5%). The frequency of other 

pregnancy records in the studied subjects can 

be seen in Table 1. 

The prevalence of clinical symptoms 

observed in pregnant mothers with COVID-19 

was reported in 16 cases (8.1%), 36 cases 

(18.2%) and 146 cases (73.7%) in the first, 

second and third trimesters, respectively. The 

most clinical symptoms observed were cough 

(81 people, 39.5%), myalgia (53 people, 

25.9%), shortness of breath (50 people, 

24.4%), fever (44 people, 21.5%) and nausea 

(30 people, 14.6%). Less common symptoms 

included flushing, convulsions, joint pain, loss 

of consciousness, and blood sputum, each with 

1 case (0.5%). The frequency of other clinical 

symptoms in the studied subjects can be seen 

in Table 2. 

The average blood oxygen saturation level 

(SpO2) was 93.96% ± 3.88%. Additionally, 

the white blood cell count and platelet count 

were 6.98 ± 2.37 and 196.30 ± 58.06 thousand 

per cubic millimeter of blood, respectively. 

The average hemoglobin level was 12.07 ± 

1.41 g/dL and the average hematocrit level 

was 35.13 ± 3.62%. The average results of the 

PTT, PT, and INR tests were 12.39 ± 1.18 

seconds, 32.37 ± 5.07 seconds, and 1.02 ± 0.19 

units, respectively. The average levels of liver 

enzymes ALT and AST were reported as 

27.09 ± 28.63 and 35.33 ± 18.82 units per liter, 

respectively. The average results of LDH, 

CRP, ESR and ferritin inflammatory indices 

were reported as 30.52 ± 14.88 mm/hour, 

34.30 ± 27.62 mg/liter, 523.70 ± 211.44 

units/liter, and 145.91 ± 132.71 ng/dL. In total, 

data related to the D-dimer test was available 

for 20 of the people studied. In 7 cases 

(35.0%), the test result was below 1000 

nanomol per liter, in 6 cases (30.0%) the test 

result was between 1000 and 2000 nanomol 

per liter, in 4 cases (20.0%) the test result was 

between 2000 and 7000 nanomol per liter and 

in 3 cases (15.0%) the test result was above 

7000 nanomol per liter (Table 3). 

The average length of hospitalization due 

to COVID-19 in pregnant mothers was 3.17 ± 

3.05 days (Table 4). 

In the study, 17 pregnant mothers (8.3%) 

were admitted to the Intensive Care Unit 

(ICU) due to COVID-19. Additionally, 2 

individuals (1.0%) required a ventilator. The 

mortality rate among pregnant mothers in this 

study was only 1 (0.5%) (Table 5). 

Discussion 

Maternal and fetal health is now considered 

one of the most important health indicators in 

any society. With the onset of the COVID-19 

pandemic, pregnant women were also at risk 
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Table 1. Frequency of pregnancy records among pregnant mothers studied 

Assessment  

Parameter 

Number Percentage 

Preterm delivery 29 32.6% 

Labor pain 26 12.7% 

Vaginal discharge 16 7.8% 

History of previous caesarean section 9 4.4% 

Reduction of fetal movements 7 3.4% 

Vaginal bleeding 7 3.4% 

Spotting 4 2.0% 

Itching 4 2.0% 

History of preterm delivery 3 1.5% 

Decrease in amniotic fluid 3 1.5% 

HEELP syndrome 2 1% 

Increase in blood pressure 2 1% 

Preeclampsia 1 0.5% 

Seizure 1 0.5% 

Placental abruption 1 0.5% 

Absence of FHR  1 0.5% 

Intrauterine fetal death (IUFD) 1 0.5% 

Total 117 77.8% 

Abbreviations: HEELP: Hemolysis, Elevated Liver enzymes and Low Platelets syndrome; FHR: Fetal 

heart rate; IUFD: Intrauterine fetal death 

 

Table 2. Distribution of the frequency of clinical symptoms related to COVID-19 in the pregnant mothers 

studied 

Assessment 

Parameter 

Number Percentage 

 

Trimester 

first Trimester 16 8.1% 

second Trimester 36 18.2% 

third Trimester 146 73.7% 

Cough 81 39.5% 

Myalgia 53 25.95 

Shortness of breath 50 24.4% 

Fever 44 21.5% 
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Nausea 30 14.6% 

Headache 25 12.2% 

Vomiting 21 10.2% 

Abdominal pain 20 9.8% 

Lethargy 15 7.3% 

Sore throat 14 6.8% 

Anorexia 8 3.9% 

Disorder in the sense of smell 7 3.4% 

Diarrhea 6 2.9% 

Back pain 6 2.9% 

Disorder in the sense of taste 4 2.0% 

Runny nose 4 2.0% 

flank pain 3 1.5% 

Dizziness 3 1.5% 

Increase in blood pressure 2 1.0% 

Hoarseness 2 1.0% 

Flushing 1 0.5% 

Seizure 1 0.5% 

Joint pain 1 0.5% 

Decreased consciousness 1 0.5% 

Hemoptysis 1 0.5% 

Total 578  

 

Table 3. Average levels of laboratory indicators in the pregnant mothers studied. 

Assessment 

Parameter 

Mean ± standard deviation median (Q1-Q3) 

oxygen saturation (%SpO2) 93.96 ± 3.88 95.00 (7.00) 

White blood cell count (× 10³/mm³) 6.98 ± 2.37 6.58 (3.00) 

Hemoglobin (g/dl) 12.07 ± 1.41 12.10 (2.00) 

Hematocrit (%) 35.13 ± 3.62 34.50 (3.00) 

Platelet count (× 10³/mm³) 196.30 ± 58.06 201.00 (80.00) 
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PT (s) 12.39 ± 1.18 

 

12.20 (1.10) 

 

PTT(s) 32.37 ± 5.07 32.00 (7.00) 

INR 1.02 ± 0.19 1.00 (0.20) 

ALT(U/L) 28.63 ± 27.09 20.00 (26.00) 

AST(U/L) 35.33 ± 18.82 31.00 (19.00) 

ESR (mm/h) 30.52 ± 14.88 27.00 (23.00) 

CRP(mg/L) 34.30 ± 27.62 37.00 (57.00) 

LDH(U/L) 523.70 ± 211.44 490.00 (177.00) 

Ferritin(ng/dl) 145.91 ± 132.71 111.90 (159.30) 

Assessment 

Parameter 

Number Percentage 

D-Dimer 

(nmol/L) 

<1000 7 35.0% 

1000-2000 6 30.0% 

2000-7000 4 20.0% 

>7000 3 15.0% 

Abbreviations: PT: Prothrombin time; PTT: Partial thromboplastin time; INR: International normalized 

ratio; ALT: Alanine transaminase; AST: Aspartate transaminase; ESR: Erythrocyte sedimentation rate; 

CRP: C-reactive protein; LDH: Lactate dehydrogenase 

Table 4. Determining the average duration of hospitalization in the studied pregnant mothers 

Assessment 

Parameter 

Mean ± standard deviation median (interquartile range) 

Duration of hospitalization 

(days) 

3.17 ± 3.05 2.00 (3.00) 

 

Table 5: Frequency of hospitalization in the ICU, need for a ventilator, and mortality rate among the 

pregnant mothers studied 

Assessment 

Parameter 

Number Percentage 

Hospitalization in the intensive care unit (ICU) 17 8.3% 

Need for a ventilator 2 1.0% 
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mortality 1 0.5% 

Total 20 9.8% 

 

of infection, similar to the general 

population. However, pregnant women have a 

relatively reduced immune system, which 

theoretically puts them at higher risk of 

contracting the virus (9). Dealing with SARS-

CoV-2 during pregnancy poses a serious threat 

to both pregnant women and their fetuses (16). 

The management of COVID-19 in pregnant 

women is also presenting challenges and 

problems (17).Therefore, this study was 

conducted to investigate the epidemiology, 

laboratory factors and clinical symptoms of 

COVID-19 in infected pregnant patients. 

According to the results of the current 

study, the majority of mothers with COVID-19 

were in their third trimester of pregnancy. 

Consistent with these findings, a study by 

Vousden and colleagues in Britain in 2022 in 

found that 36.7% of pregnant mothers with 

COVID-19 who visited health centers were at 

term (37 weeks and above) (18). Several 

studies have indicated that, similar to other 

viral diseases, such as influenza and 

chickenpox, pregnant mothers are at an 

increased risk of developing a severe form of 

the disease compared to non-pregnant 

individuals, particularly if they are infected 

during the third trimester of pregnancy (19, 

20).  

For example, a study conducted in 2020 by 

Antoun and colleagues, showed that the 

severity of Covid-19 infection was higher in 

the third trimester of pregnancy. All 

individuals who required invasive ventilation 

were in the third trimester (21). Similarly, 

research has demonstrated that the severity 

and rate of influenza in the second and third 

trimesters of pregnancy are higher compared 

to the first trimester (22). In the current study, 

it was also found that the highest incidence of 

clinical symptoms among pregnant mothers 

with COVID-19 occurred in the third trimester 

at 73.7%. 

In support of this issue, we can refer to the 

study by Kraus et al. in 2011, which showed 

that the number and function of natural killer 

(NK) cells and T cells significantly decrease in 

towards the end of the second trimester and 

into the third trimester. This indicates a 

changes in inflammatory Th1 responses and 

interferon gamma production. Additionally, 

the number of peripheral B cells decreases in 

the third trimester (23). 

According to the results of the present 

study, the most common underlying disease 

reported in the studied pregnant mothers was 

hypothyroidism (12.7%) Gestational diabetes 

mellitus (GDM) was recorded in 19 people 

(9.3%), high blood pressure in 2.0%, and 

diabetes mellitus in 1.5%. In a study 

conducted by Antoun and colleagues in 2020 

with the aim of investigating the epidemiology 

of covid-19 in pregnant women, diabetes 

mellitus, acute kidney failure, asthma and 

hypothyroidism were reported as the most 

common underlying diseases in pregnant 

women with COVID-19 (21). 

Several studies have shown that having 

diabetes mellitus increases the risk of 

contracting COVID-19 and its severe forms, 

both in pregnant individuals and in the general 

population (24). One possible reason for the 

lower prevalence of diabetes in the society 

being studied is that individuals may not have 

been adequately screened. Because pregnant 

women are typically younger or middle-aged, 

and complications related to diabetes may not 

manifest at this age, leading individuals to be 

unaware that they have the condition. 

According to the results of the present 

study, Kazemi Aski and his colleagues found 

hypothyroidism to be the most common 

underlying disease in pregnant women with 

COVID- 19 in a study conducted in the north 

of Iran in 2020, with a frequency of 15.0% 

(25). In contrast, a systematic review and 

meta-analysis reported a prevalence of 1.8% in 

 [
 D

ow
nl

oa
de

d 
fr

om
 jr

hm
s.

th
um

s.
ac

.ir
 o

n 
20

25
-1

0-
29

 ]
 

                             7 / 12

https://jrhms.thums.ac.ir/article-1-66-en.html


Birjandi F. et al. Research in Health & Medical Sciences. 2023 March; 1(5) 

  

 

30 

 

developing countries and 0.8% in developed 

countries for hypothyroidism in pregnant 

women with COVID-19 (26). However, in our 

study, 12.7% of pregnant women with 

COVID-19 were found to have 

hypothyroidism. The overall estimated 

prevalence of hypothyroidism during 

pregnancy is 2% (71). Research has shown 

that hypothyroxinemia is more likely to occur 

in pregnant women with COVID-19 (72), 

which may explain the higher prevalence of 

hypothyroidism observed in our study. 

The results of the present study show that 

labor pain and vaginal discharge were the most 

common complaints reported. A study 

conducted by Mayopoulos and colleagues in 

2020 found that pregnant women with 

COVID-19 reported significantly more labor 

pain compared to pregnant women without the 

virus. This trend persisted even when after 

adjusting for factors such as childbirth 

complications, pain medication, and delivery. 

The study also revealed the approximately 

50% of pregnant women suspected or 

confirmed to have COVID-19 exhibited 

clinical symptoms of acute stress during 

childbirth. These women were twice as likely 

to experience acute stress compared to 

pregnant women without COVID-19 (27). 

In this study, cough (39.5%), myalgia 

(25.9%), shortness of breath (24.4%), fever 

(21.5%), and nausea (14.6%) were the most 

common clinical symptoms observed in 

pregnant mothers with COVID-19. A study 

conducted by Zambrano et al. in 2020 reported 

that cough, headache, myalgia, and fever were 

the most common clinical symptoms among 

pregnant mothers with COVID-19 (28). 

Another study by Navai et al. from the 

beginning of the COVID-19 pandemic on all 

patients admitted to hospitals in South 

Khorasan province found that the most 

common clinical symptoms were fever, cough, 

shortness of breath, weakness and lethargy 

(29). It appears that there is no significant 

difference between the symptoms caused by 

COVID-19 in pregnant mothers and the 

general population. However, higher clinical 

symptoms such as nausea and headache in 

pregnant mothers, may be related to pregnancy 

complications (30, 31). Pregnancy can 

exacerbate shortness of breath in the context of 

COVID-19 infection (78) due to the pressure it 

exerts on the diaphragm. Studies have also 

indicated that symptoms like shortness of 

breath and cough are more prevalent in 

pregnant women with COVID-19 in the third 

trimester compared to the first and second 

trimesters (32). 

In the present study, the average level of 

blood oxygen saturation (SpO2) in pregnant 

mothers was 93.96% ± 3.88%. Aside from the 

complications caused by COVID-19, the lower 

SpO2 level in the studied pregnant women can 

be attributed to a decrease in the diffusion 

capacity of the lungs and an exacerbation of 

shortness of breath during pregnancy (78). It is 

important to note that changes in physiological 

adaptation during pregnancy, such as an 

increase in the level of the diaphragm and 

oxygen consumption, can lead to hypoxia 

intolerance in pregnant women with COVID-

19 (33). 

In the present study, no leukocytosis or 

leukopenia was observed in pregnant women 

with COVID-19. The results of measuring the 

levels of hemoglobin, hematocrit, platelets, 

PT, INR, PTT, liver enzymes ALT and AST, 

as well as the inflammatory index of ferritin, 

showed that these indicators were within the 

normal range. However, the levels of CRP, 

ESR and LDH indices were higher than 

normal. This is expected, as COVID-19 is an 

inflammatory disease that leads to an increase 

in inflammatory indicators. The increase in 

these inflammatory indices is directly related 

to the severity and prognosis of the disease 

(34, 35). According to the results of the 

present study, Kazemi Aski and colleagues 

reported in a 2020 study in  the north of Iran 

that the LDH index was disturbed in 90% of 

pregnant women with COVID-19(25). Some 

studies have reported normal levels of CRP in 

pregnant women and leukocytosis in pregnant 

women (36). 

In the current study, the average length of 

hospital stay due to COVID-19 in pregnant 

mothers was 3.17 days. A study conducted by 
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Qeadan and colleagues in 2021 on pregnant 

women with COVID-19 reported that the 

length of hospital stay for pregnant women 

with COVID-19 was significantly different 

compared to non-pregnant women. Pregnant 

women with Covid-19 had an average hospital 

stay of 2.55 days while non-pregnant women 

had an average stay of 6.59 days (37). In 2009, 

pregnant women were at a higher risk of 

complications due to the H1N1 pandemic 

influenza virus infection. The duration of their 

hospitalization was four times longer than that 

of non-pregnant individuals (38). However, 

this pattern was not observed in pregnant 

women with COVID-19 (39). The differences 

in these patterns can be attributed to variations 

in the type and pathogenesis of each virus, as 

well as the advancements in therapeutic 

available during the COVID-19 pandemic 

outbreak. 

It can be noted that pregnant patients 

receive special care according to government 

policies. As a result, the risk of contracting a 

severe form of the disease and the length of 

hospitalization for pregnant women with 

COVID-19 are reduced in the hospital (37, 40, 

41).  

The percentage of pregnant women 

hospitalized in the ICU in this study was 8.3%, 

and the percentage needing a ventilator was 

1.0%. Consistent with the results of the present 

study, Kazemi Aski and colleagues conducted 

a study in 2020 in northern Iran and reported 

the frequency of ICU hospitalization in 

pregnant women with COVID-19 as 2% (25). 

In a study conducted in 2020 in 13 

American states, 16.2% of pregnant women 

were admitted to the ICU and 8.5% required 

invasive mechanical ventilation (42). Several 

factors may account for the discrepancies 

between the statistics of the aforementioned 

study and our own study, including differences 

in geographical location, timing of the study, 

and variation in the prevalent strain of 

COVID-19 in the two countries at the time of 

data collection. 

In this study, the mortality rate of pregnant 

mothers with COVID-19 was reported as 

0.5%. A study conducted by Zambrano and 

colleagues in the United States in 2020, 

reported  a mortality rate of 1.5% in pregnant 

women with COVID-19 and 1.2% in non-

pregnant women with the disease (28). 

Another study conducted by Qeada and 

colleagues in 2021 on pregnant women with 

COVID-19 found a  mortality rate of 0.2% in 

pregnant women and 0.5% in non-pregnant 

women with the disease (37). 

One of the reasons for the lower mortality 

rate in pregnant women with COVID-19, as 

found in this study, compared to the general 

population, may be related to the age of these 

individuals. Most pregnant women fall within 

the young to middle-age range, which means 

they may experience fewer complications from 

COVID-19 compared to older individuals. 

However, it is important to note that pregnant 

women may still face more complications 

from the disease compared to individuals of 

the same age due to a weakened immune 

system (23). 

Conclusion 

Based on the results of the current study, 

hypothyroidism was identified as the most 

common underlying disease among the 

pregnant women examined. It is crucial to 

implement measures to manage this condition 

and prevent its negative impacts on both the 

mother and the fetus. Interestingly, the 

prevalence of diseases like diabetes, which are 

relatively common in society, was lower in 

this study. Additionally, symptoms such as 

cough, myalgia, shortness of breath, fever, and 

nausea were the most frequently reported 

clinical symptoms in pregnant mothers with 

COVID-19, mirroring trends in the general 

population. Moreover, the prevalence of these 

symptoms was higher in the third trimester 

compared to the first and second trimesters of 

pregnancy. One limitation of this study was its 

retrospective nature, as it relied on information 

extracted from patient files. Those responsible 

for recording information on these forms may 

not have considered the research objectives. 

Ethical Approval 

 [
 D

ow
nl

oa
de

d 
fr

om
 jr

hm
s.

th
um

s.
ac

.ir
 o

n 
20

25
-1

0-
29

 ]
 

                             9 / 12

https://jrhms.thums.ac.ir/article-1-66-en.html


Birjandi F. et al. Research in Health & Medical Sciences. 2023 March; 1(5) 

  

 

32 

 

The present study was approved by the 

Ethics Committee of Birjand University of 

Medical Sciences with the code of ethics 

IR.BUMS.REC.1401.190 

Consent to participate 

Informed consent was obtained from the 

participant enrolled in the study. 

Consent to publish 

The patient has given her written informed 

consent for the case report and any 

accompanying images to be published. 

Competing interests 

The authors declare that they have no 

competing interests. 

Authors' contributions 

N.J and M.Z contributed to the conception, 

acquisition of data, analysis, and interpretation 

of data and agreed to be responsible for all 

aspects of the work. F.B and N.J were actively 

involved in searching the literature, and 

drafting the manuscript. S.B approved the final 

version to be published and agreed to be 

responsible for all aspects of the work. We 

ensure that all authors have read and approved 

the final manuscript. 

 Funding 

This project was financed by Birjand 

University of Medical Sciences 

Availability of data and materials 

The datasets used during the current study 

are available from the corresponding author 

upon reasonable request. 

References 

1. Xu X-W, Wu X-X, Jiang X-G, Xu K-J, 

Ying L-J, Ma C-L, et al. Clinical findings in a 

group of patients infected with the 2019 novel 

coronavirus (SARS-Cov-2) outside of Wuhan, 

China: retrospective case series. bmj. 2020;368. 

2. Arab-Zozani M, Hassanipour S. Features 

and limitations of LitCovid hub for quick access to 

literature about COVID-19. Balkan medical 

journal. 2020;37(4):231. 

3. Organization WH. Naming the 

coronavirus disease (COVID-19) and the virus that 

causes it. 2020. 

4. Li J, Huang DQ, Zou B, Yang H, Hui WZ, 

Rui F, et al. Epidemiology of COVID‐19: A 

systematic review and meta‐analysis of clinical 

characteristics, risk factors, and outcomes. Journal 

of medical virology. 2021;93(3):1449-58. 

5. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, 

et al. 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):1054-62. 

6. Rahimi G, Habibzadeh S, Fathi A, 

Ghasemzadeh S, Shahbazzadegan S. Causes of 

maternal mortality and associated risk factors in 

Ardebil, Iran, from 2006 to 2016. Journal of health 

research in community. 2019;4(4):73-83. 

7. Schwartz DA. An analysis of 38 pregnant 

women with COVID-19, their newborn infants, and 

maternal-fetal transmission of SARS-CoV-2: 

maternal coronavirus infections and pregnancy 

outcomes. Archives of pathology & laboratory 

medicine. 2020;144(7):799-805. 

8. Díaz CA, Maestro ML, Pumarega MTM, 

Antón BF, Alonso CRP, editors. Primer caso de 

infección neonatal por SARS-CoV-2 en España. 

Anales De Pediatria (Barcelona, Spain: 2003); 

2020: Elsevier. 

9. Chan JF-W, Yuan S, Kok K-H, To KK-W, 

Chu H, Yang J, et al. A familial cluster of 

pneumonia associated with the 2019 novel 

coronavirus indicating person-to-person 

transmission: a study of a family cluster. The 

lancet. 2020;395(10223):514-23. 

10. Vale AJM, Fernandes ACL, Guzen FP, 

Pinheiro FI, de Azevedo EP, Cobucci RN. 

Susceptibility to COVID-19 in pregnancy, labor, 

and postpartum period: immune system, vertical 

transmission, and breastfeeding. Frontiers in Global 

Women's Health. 2021;2:602572. 

11. Hantoushzadeh S, Shamshirsaz AA, 

Aleyasin A, Seferovic MD, Aski SK, Arian SE, et 

al. Maternal death due to COVID-19. American 

journal of obstetrics and gynecology. 

2020;223(1):109. e1-. e16. 

12. Wang C-L, Wu C-H, Wang C-Y, Wang C-

H, Long C-Y. Impact of COVID-19 on Pregnancy. 

International journal of medical sciences. 

2021;18(3):763. 

13. Estrada-Chiroque LM, Orostegui-Arenas 

M, Burgos-Guanilo MDP, Amau-Chiroque JM. 

Clinical characteristics and maternal perinatal 

outcome in women with a confirmed diagnosis of 

COVID-19 in a hospital in Peru. Retrospective 

cohort study. Revista Colombiana de Obstetricia y 

Ginecología. 2022;73(1):28-38. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jr

hm
s.

th
um

s.
ac

.ir
 o

n 
20

25
-1

0-
29

 ]
 

                            10 / 12

https://jrhms.thums.ac.ir/article-1-66-en.html


Birjandi F. et al. Research in Health & Medical Sciences. 2023 March; 1(5) 

  

 

33 

 

14. Khartabil T, Russcher H, van der Ven A, 

De Rijke Y. A summary of the diagnostic and 

prognostic value of hemocytometry markers in 

COVID-19 patients. Critical reviews in clinical 

laboratory sciences. 2020;57(6):415-31. 

15. Nori W, Hameed BH, Thamir AR, Fadhil 

A. COVID-19 in pregnancy: implication on 

platelets and blood indices. Revista Brasileira de 

Ginecologia e Obstetrícia. 2021;43:595-9. 

16. Chen R, Chen J, Meng Q-t. Chest 

computed tomography images of early coronavirus 

disease (COVID-19). Canadian Journal of 

Anesthesia/Journal canadien d'anesthésie. 

2020;67:754-5. 

17. Wenling Y, Junchao Q, Xiao Z, Ouyang 

S. Pregnancy and COVID-19: management and 

challenges. Revista do Instituto de Medicina 

Tropical de São Paulo. 2020;62:e62. 

18. Vousden N, Ramakrishnan R, Bunch K, 

Morris E, Simpson NA, Gale C, et al. Severity of 

maternal infection and perinatal outcomes during 

periods of SARS-CoV-2 wildtype, alpha, and delta 

variant dominance in the UK: prospective cohort 

study. BMJ medicine. 2022;1(1). 

19. Allotey J, Fernandez S, Bonet M, Stallings 

E, Yap M, Kew T, et al. Clinical manifestations, 

risk factors, and maternal and perinatal outcomes 

of coronavirus disease 2019 in pregnancy: living 

systematic review and meta-analysis. bmj. 

2020;370. 

20. Nana M, Hodson K, Lucas N, Camporota 

L, Knight M, Nelson-Piercy C. Diagnosis and 

management of covid-19 in pregnancy. Bmj. 

2022;377. 

21. Antoun L, El Taweel N, Ahmed I, Patni S, 

Honest H. Maternal COVID-19 infection, clinical 

characteristics, pregnancy, and neonatal outcome: 

A prospective cohort study. European Journal of 

Obstetrics & Gynecology and Reproductive 

Biology. 2020;252:559-62. 

22. Pazos M, Sperling RS, Moran TM, Kraus 

TA. The influence of pregnancy on systemic 

immunity. Immunologic research. 2012;54:254-61. 

23. Kraus TA, Engel SM, Sperling RS, 

Kellerman L, Lo Y, Wallenstein S, et al. 

Characterizing the pregnancy immune phenotype: 

results of the viral immunity and pregnancy (VIP) 

study. Journal of clinical immunology. 

2012;32:300-11. 

24. Singh AK, Gupta R, Ghosh A, Misra A. 

Diabetes in COVID-19: Prevalence, 

pathophysiology, prognosis and practical 

considerations. Diabetes & Metabolic Syndrome: 

Clinical Research & Reviews. 2020;14(4):303-10. 

25. Aski SK, Sharami SH, Hosseinzadeh F, 

Hesni E, Heirati SFD, Ghalandari M, et al. Risk 

factors, clinical symptoms, laboratory findings and 

imaging of pregnant women infected with COVID-

19 in North of Iran. Archives of Iranian Medicine. 

2020;23(12):856-63. 

26. Gajbhiye RK, Sawant MS, Kuppusamy P, 

Surve S, Pasi A, Prusty RK, et al. Differential 

impact of COVID‐19 in pregnant women from 

high‐income countries and low‐to middle‐income 

countries: a systematic review and meta‐analysis. 

International Journal of Gynecology & Obstetrics. 

2021;155(1):48-56. 

27. Mayopoulos G, Ein-Dor T, Li K, Chan S, 

Dekel S. Giving birth under hospital visitor 

restrictions: Heightened acute stress in childbirth in 

COVID-19 positive women. Research Square. 

2020. 

28. Zambrano LD. Update: characteristics of 

symptomatic women of reproductive age with 

laboratory-confirmed SARS-CoV-2 infection by 

pregnancy status—United States, January 22–

October 3, 2020. MMWR Morbidity and mortality 

weekly report. 2020;69. 

29. Navayi M, Fanoodi A, Salmani F, Abedi 

F, Shetty S, Riahi S. Over 60 years of age as an 

independent prognostic factor of in-hospital 

mortality among COVID-19 patients: a cohort 

study in an Iranian high-incidence area. Public 

Health. 2021;200:33-8. 

30. Negro A, Delaruelle Z, Ivanova T, Khan 

S, Ornello R, Raffaelli B, et al. Headache and 

pregnancy: a systematic review. The journal of 

headache and pain. 2017;18:1-20. 

31. Niebyl JR. Nausea and vomiting in 

pregnancy. New England Journal of Medicine. 

2010;363(16):1544-50. 

32. Tunç Ş, Göklü MR, Oğlak SC. COVID-19 

in pregnant women: An evaluation of clinical 

symptoms and laboratory parameters based on the 

3 trimesters. Saudi Medical Journal. 

2022;43(4):378. 

33. Lee S-Y, Chien D-K, Huang C-H, Shih S-

C, Lee W-C, Chang W-H. Dyspnea in pregnancy. 

Taiwanese Journal of Obstetrics and Gynecology. 

2017;56(4):432-6. 

34. Fei F, Smith JA, Cao L. Clinical 

laboratory characteristics in patients with suspected 

COVID‐19: One single‐institution experience. 

Journal of Medical Virology. 2021;93(3):1665-71. 

35. Ghahramani S, Tabrizi R, Lankarani KB, 

Kashani SMA, Rezaei S, Zeidi N, et al. Laboratory 

features of severe vs. non-severe COVID-19 

patients in Asian populations: a systematic review 

and meta-analysis. European journal of medical 

research. 2020;25:1-10. 

36. Vakili S, Savardashtaki A, Jamalnia S, 

Tabrizi R, Nematollahi MH, Jafarinia M, et al. 

Laboratory findings of COVID-19 infection are 

conflicting in different age groups and pregnant 

women: a literature review. Archives of medical 

research. 2020;51(7):603-7. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jr

hm
s.

th
um

s.
ac

.ir
 o

n 
20

25
-1

0-
29

 ]
 

                            11 / 12

https://jrhms.thums.ac.ir/article-1-66-en.html


Birjandi F. et al. Research in Health & Medical Sciences. 2023 March; 1(5) 

  

 

34 

 

37. Qeadan F, Mensah NA, Tingey B, 

Stanford JB. The risk of clinical complications and 

death among pregnant women with COVID-19 in 

the Cerner COVID-19 cohort: a retrospective 

analysis. BMC pregnancy and childbirth. 

2021;21:1-14. 

38. Gottfredsson M. The Spanish flu in 

Iceland 1918. Lessons in medicine and history. 

Laeknabladid. 2008;94(11):737-45. 

39. Rees EM, Nightingale ES, Jafari Y, 

Waterlow NR, Clifford S, B. Pearson CA, et al. 

COVID-19 length of hospital stay: a systematic 

review and data synthesis. BMC medicine. 

2020;18:1-22. 

40. Vlachodimitropoulou Koumoutsea E, 

Vivanti AJ, Shehata N, Benachi A, Le Gouez A, 

Desconclois C, et al. COVID‐19 and acute 

coagulopathy in pregnancy. Journal of Thrombosis 

and Haemostasis. 2020;18(7):1648-52. 

41. Zhao X, Jiang Y, Zhao Y, Xi H, Liu C, Qu 

F, et al. Analysis of the susceptibility to COVID-19 

in pregnancy and recommendations on potential 

drug screening. European Journal of Clinical 

Microbiology & Infectious Diseases. 

2020;39:1209-20. 

42. Delahoy MJ. Characteristics and maternal 

and birth outcomes of hospitalized pregnant 

women with laboratory-confirmed COVID-19—

COVID-NET, 13 States, March 1–August 22, 

2020. MMWR Morbidity and mortality weekly 

report. 2020;69. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jr

hm
s.

th
um

s.
ac

.ir
 o

n 
20

25
-1

0-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://jrhms.thums.ac.ir/article-1-66-en.html
http://www.tcpdf.org

