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Abstract: This study aimed to estimate some parameters in pregnant mothers and their infants with 

COVID-19. This is a case-control study done at the Saint Raphael Hospital (Al-Rahibat) in Baghdad, 

Iraq. During the period from October 20, 2022, to March 1, 2022, 148 Iraqi pregnant women were 

included in this study. One hundred and twenty-two women have previously suffered from COVID-19 

disease, with an age range of 18–37 years, and 26 healthy women. Diagnosis of patients based on clinical 

characteristics and PCR results. Ten milliliters of venous blood were collected from mothers and 

newborns by using a 10-ml disposable syringe. The blood sample was taken immediately. Distribute in a 

sodium citrate tube of 3 ml for the D. dimer test, EDTA tubes of 2.5 ml for a complete blood picture, and 

5 ml of blood was transformed into a gel tube and left to clot for 15 minutes at room temperature (20–25 

°C). This study included the following parameters: complete blood count (CBC), blood group (ABO), D-

dimer, and levels of vitamin D. The results showed that the most prevalent blood group was O+ at 38.5%, 

followed by A+ at 29.5%. The levels of RBS in mothers were 90.12 and in infants were 52.75%. The 

vitamin-D level in mothers was 18.94, while D-dimer levels were 1499.87. The hemoglobin levels in 

mothers were 111.71, PCV 35.11%, WBCs 9.8, and RBCs 4.05. 

In conclusion, infection with COVID had effects on all body parameters, like hematological and 

biomarkers. 
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Introduction 

An outbreak of pneumonia caused by 

severe acute respiratory syndrome 

Coronavirus 2 (SARS-CoV-2), named 

coronavirus disease 2019 (COVID-19), 

that started in Wuhan, China, has 

become a global pandemic. SARSCoV-

2 enters host cells via the angiotensin-

converting enzyme 2 (ACE2) receptor, 

which is expressed in various human 

organs after binding to spike a surface 

glycoprotein on the virus [1]. The virus-

induced inflammatory responses, 

including the excessive expression of 

proinflammatory cytokines (PICs) and 

chemokines such as IL-1, IL-6, IL-12, 

and IL-8, were found in COVID-19 

patients, especially in severe cases [2]. 

The host immune system is essential for 

the resolution of infection, but on the 

other hand, it can serve as a crucial 

player in the pathogenesis of the major 

clinical complications of the disease. 

Several studies have shown various 

changes in selected immune parameters 

during the pneumonia infection by 

comparing infected and healthy, severe 

and non-severe patients. Over 1.4 

million new cases of COVID-19 and 

over 1800 fatalities were reported to 

WHO between July 31 and August 27, 

2023, representing a 38% and 50% rise 
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and decline, respectively, over the 

preceding 28 days. Over 6.9 million 

people have lost their lives, and there 

have been over 770 million confirmed 

cases as of August 27, 2023. There were 

recorded increases in three WHO areas, 

while there were declines in two others. 

However, the Eastern Mediterranean 

and Western Pacific areas also saw rises 

in mortality rates, while three other 

WHO regions saw declines [3]. 

Since SARS-CoV-2 is a new virus, 

there is a lack of data on the effects of 

infection in pregnant women, including 

whether there is any difference with 

other adult infections, the risk of 

vertical transmission to the fetus, and 

the effects on the fetus, if any. The 

majority of pregnant women with 

COVID-19 disease will have mild or 

moderate flu-like symptoms. However, 

there is still a lack of research on 

maternal and baby SARS-CoV-2 

immunity [4]. A newborn SARS-CoV-2 

infection has been reported, but little is 

known about the immunological 

response of infants who get the virus 

during pregnancy or shortly after birth 

[5]. 

D3 [1,25(OH)2D3]. UV exposure 

causes 7-dehydrocholesterol to be 

converted to vitamin D in the skin. 

Vitamin D is delivered to the liver after 

binding to the vitamin D-binding 

protein, where it is hydroxylated to the 

main circulating form of vitamin D 

(25(OH)D) by at least one cytochrome 

P450 (CYP) hydroxylase. The 

hormonally active form of vitamin D 

(1,25 (OH)2D3) is generated after 25 

(OH)D is transported to the kidney by 

another CYP hydroxylase [6]. Vitamin 

D, in its active state, plays a role in 

calcium and phosphate metabolism and 

has other biological effects. Vitamin D3 

promotes insulin production and innate 

immunity and inhibits parathyroid 

hormone secretion, adaptive immunity, 

and cell proliferation [7]. 

The fibrin degradation product (or 

FDP) D-dimer is a small protein. 

Fragment found in the blood after a 

blood clot is degraded by fibrinolysis. A 

blood test can be used to measure its 

concentration in order to detect 

thrombosis [8]. 

It has not yet been known what 

percentage of COVID-19 patients 

would have thrombosis; however, in 

SARS instances, deep venous 

thrombosis (DVT) and pulmonary 

embolism (PE) were reported to be 

20.5% and 11.4%, respectively. 

Thromboembolisms, which are similar 

to SARS and MERS coronavirus 

infections, were also discovered by 

pathologic studies centered on autopsies 

or biopsies [9]. The association between 

D-dimer and COVID-19 suggests that 

D-dimer could be a symptom of severe 

virus infection, in addition to 

thrombosis and pulmonary embolism. A 

virus infection can lead to sepsis and 

coagulation problems, which are normal 

in the development of serious diseases 

[10]. 

Many patients also show a normal or 

lowered white blood cell count (and 

lymphopenia), which is often thought to 

portend a worse prognosis. Aspartate 

amino-transferase and alanine amino-

transferase, as well as lactate 

dehydrogenase and C-reactive protein, 

are all elevated [11]. Some individuals 

have an increased ratio of neutrophils to 

lymphocytes and an elevated D-dimer 

level [12]. 

This study aimed to estimate selected 

parameters (complete blood count 

(CBC), blood group (ABO), D-dimer, 

and levels of vitamin D) in mothers and 

their infants with COVID-19. 

Materials and Methods  

This case-control study included the 

women admitted for delivery at Saint 
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Raphael Hospital (Al-Rahibat) in 

Baghdad, Iraq, from October 20, 2022, 

to March 1, 2023, irrespective of 

SARS-CoV-2 status or symptoms. One 

hundred and forty-eight (148) Iraqi 

pregnant women were included in this 

study, whose ages ranged from 18 to 37 

years old. Upon admission, all women 

were screened for SARS-CoV-2 

infection by a NP swab. Shortly before 

delivery, a venous blood sample was 

drawn from the mother. The diagnosis 

of patients was based on clinical 

characteristics and PCR results. This 

study was carried out after obtaining the 

requisite ethics committee permission 

from the Department of Biology 

(University of Baghdad), which 

approved the study protocol 

CSEC/1022/0126 on October 17, 2022, 

and to get patients’ consent. 

Included criteria:  

All mothers who give a negative 

result for the SARS-CoV-2 PCR test 

(previously infected) are considered the 

patient group, and mothers that didn't 

have an infection are considered the 

control group. 

Excluded criteria: 
 1: All mothers that give a positive 

result for the SARS-CoV-2 PCR test 

 Cancer history 

 autoimmune disease history  

Sample Collection: 

Ten milliliters of venous blood were 

collected from mothers and newborns 

by using a 10-ml disposable syringe. 

The blood sample was taken 

immediately. Distribute in a sodium 

citrate tube of 3 ml for the D. dimer test, 

EDTA tubes of 2.5 ml for a complete 

blood picture, and 5 ml of blood was 

transformed into a gel tube and left to 

clot for 15 minutes at room temperature 

(20–25 °C). Then the gel tube was 

centrifuged from 2500 to 3000 rpm for 

a 10-minute period to isolate. The 

isolated serum was distributed into 

aliquots (0.5 ml) in tightly closed 

Eppendorf tubes, and then the tubes 

were stored at -20 oC until the time of 

analysis. 

Complete blood count  

The blood was taken in an EDTA 

tube and analyzed by an automated 

blood analyzer device. 

Blood Group: 

Two drops of blood were taken from 

each of the sample members mentioned 

in the first axis in paragraphs 3–3. It 

was placed on a glass slide, with the 

first drop of antiserum A (serum A 

Anti) and the second of antiserum B 

(serum B Anti). The two types of serum 

in an individual's blood group are AB. 

As for the lack of clumping of blood 

cells for both types of serum, the blood 

of an individual is O. And if 

hemoglobinemia occurs with antibody 

B and it does not occur with antibody 

A, the blood group of the individual is 

B, and in the case of the occurrence of 

agglutination of blood cells in serum A 

and it does not occur in serum B, the 

blood group of the individual is A. 

Estimation of some parameters:  

Dimer: 
Particle-enhanced immuno-

turbidimetry on a Cobas Integra 400 

Plus was also used to provide an 

estimate of D-dimer concentration. The 

procedure was done according to the 

instructions of the company. 

Vitamin D:                
Human serum and plasma may be 

tested using this technique to see how 

much 25-hydroxyvitamin D is present. 

It is intended that this test will be used 

to help determine whether or not an 

individual is getting enough vitamin D. 

For optimal results, run the binding test 

on a Cobas e411 immunoassay 

analyzer. 

Blood sugar: 

The cobas system determines an 

eAG, or estimated average glucose 
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level. Those working in a clinical 

laboratory or at the point of care (PoC) 

are the target audience for this system. 

Hemoglobin A1c testing is used to 

detect diabetes and track how well the 

disease is managed over time. The 

procedure was done according to the 

instructions of the company. 

Statistical analysis: 

The statistical analysis was done 

using the SPSS program version 

27.0, the patients' frequency, ANOVA 

and Chi-Square, as well as ROC 

curve for sensitivity and specificity, and 

Pearson correlation for certain 

parameters [13]. 

Results and Discussions 

The characteristics of women and 

their infants are presented in Table 1. 
Table (1): Characteristics of SARS-CoV-2 mothers (n = 122) and their infants at birth 

 

Mothers’ group Probability Infants’ group 

Probability Patients’ 

group 

Control 

group 
 

Patients’ 

group 

Contro

l group 

Age mean ± SE (Years) 28.99 ± 0.49 
28.50 ± 

0.49 
P > 0.05 - - - 

Pregnancy 

 

time st1 48 (39.3%) 0(0.0%) 

Uncountable 

- - 

- 

times nd2 32 (26.2%) 0(0.0%) - - 

times rd3 23 (18.9%) 0(0.0%) - - 

times th4 12 (9.8%) 0 (0.0% - - 

times  th5 6 (4.9%) 0 (0.0% - - 

More than 5 

times 
1 (0.8%) 0 (0.0% - - 

Previous 

abortions 

Yes 37 (30.3%) 0 (0.0%) 

P < 0.001 

- - 

- 
No 85 (69. %7) 

26(100

%) 
- - 

Previous 

abortions 

Non 85 (69.7%) 
26(100

%) 

P >  0.05 

- - 

- 

1 time 22 (18.0%) 0 (0.0%) - - 

2 times 8 (6.6%) 0 (0.0%) - - 

3 times 2 (1.6%) 0 (0.0%) - - 

4 times 2 (1.6%) 0 (0.0%) - - 

More than 4 

times 
3 (2.5%) 0 (0.0%) - - 

Weight (Kg) - - - 
3.25 ± 

0.03 

3.26 ± 

0.03 
P > 0.05 

Infants’ 

sex 

Males - - - 
67 

(54.9%) 

19 

(73.1%

) 
P < 0.001 

Females - - - 
55 

(45.1%) 

7 

(26.9%

) 

Smoking 

status 

Yes 9 (7.4%) 0 (0.0%) 

P < 0.001 

- - 

- 
No 113 (92.6%) 

26 

(100%) 
- - 

Chronic 

diseases 

Nil 114 (93.4%) 
26 

(100.0) 

P < 0.001 

- - 

- Diabetes 2 (1.6%) 0 (0.0%) - - 

Asthma 5 (4.1%) 0 (0.0%) - - 

Epilepsy 1 (0.8%) 0 (0.0%) - - 

Type of 

feeding 

Artificial 9 (7.4%) 
19 

(73.1%) 

P < 0.001 

- - 

- 
Natural 105 (86.1%) 

7 

(26.9%) 
- - 

Mixed 8 (6.6%) 0 (0.0%) - - 
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Mothers’ group Probability Infants’ group 

Probability Patients’ 

group 

Control 

group 
 

Patients’ 

group 

Contro

l group 

Infants’ 

status 

Intact -   
121 

(99.2%) 

26 

(100%) 
P < 0.05 

Premature -   1 (0.8%) 
0(0.0%

) 

Birth type 

Natural 9 (7.4%) 
6 

(23.1%) 
P < 0.001 

- - 

- 

Caesarean 
113 

(92.6%) 

20 

(76.9%) 
- - 

Blood 

groups 

A +ve 36 (29.5%) 
10 

(38.5%) 

P >  0.05 

- - 

- 

A -ve 4 (3.3%) 0 (0.0%) - - 

B +ve 23 (18.9%) 
4 

(15.4%) 
- - 

B -ve 1 (0.8%) 0 (0.0%) - - 

AB +ve 9 (7.4%) 2 (7.7%) - - 

AB -ve 0 (0.0%) 0 (0.0%) - - 

O +ve 47 (38.5) 
10 

(38.5%) 
- - 

O -ve 2 (1.6%) 0 (0.0%) - - 

All patients in the current study had 

an epidemiological history and had been 

exposed to COVID-19. Most patients 

showed negative features on chest CT 

images. 113 (92.6%) of the pregnant 

women delivered their babies by 

cesarean section, and nine of them 

delivered vaginally. No maternal death 

has been reported. 

The results showed that the most 

prevalent blood group was O+ at 

38.5%, followed by A+ at 29.5% 

(Figure 1). 

 

 
Figure(1): Blood groups and Rh 

The severity of SARS-CoV-2 

infections is frequently unexpected; 

making the identification of risk factors 

associated with infection and outcomes 

a top research goal. The first correlation 

between COVID-19 and ABO blood 
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groups prompted a slew of 

investigations to look into the possible 

associations between ABO blood 

groups and COVID-19 incidence, 

illness severity, and death [14,15]. Our 

results showed that patients with blood 

group O+ were more affected than other 

groups; these were only in agreement 

with the results of Mohammed et al. 

(2023) [16], who found the same 

results, while our results disagreed with 

most results, which showed that 

individuals with blood group A have 

higher risks of SARS-CoV-2 infection 

and severe outcomes, whereas people 

with blood group O are protected 

against the infection to some extent. 

One main hypothesis to explain these 

findings is that people in blood groups 

O and B have naturally occurring anti-A 

antibodies that might act as a partial 

defense against SARS-CoV-2 virions 

because of differences in the nature of 

these anti-A antibodies [17, 18, 19]. 

The levels of random blood sugar 

(RBS) in mothers were 90.12 and in 

infants were 52.75% (Table 2). 

Table (2): Means of RBS of mothers previously infected with the SARS-CoV-2 virus and healthy 

controls 

 RBS level mean ± SE (mg/dl) Probability 

 Patients’ group Control group  

Mothers 

N.Value 

(up to 160 ) per 

mg/dL 

90.12 ± 1.37 92.92 ±1.11 P > 0.05 

Infants 

N.Value 

(60-100) per 

mg/dL 

52.75 ± 1.10 65.85 ± 0.78 P < 0.001 

The RBS showed no significant 

differences between the two studied 

groups; this was in agreement with only 

one study that showed the same results 

[20]. While the presented results 

disagreed with many studies that 

showed a significant increase in blood 

sugar in patients with COVID-19 [21, 

22]. 

The levels of vitamin D were 

decreased in previously infected 

mothers (18.94) as compared with the 

control group, while the D-dimer level 

was increased (149.87) in previously 

infected mothers as compared with the 

control group (Table 3). 

Table (3): Means of vitamin D and D-dimer of mother's infected with SARS-CoV-2 virus and 

healthy control 

 Mean ± SE for Mothers’ group 
Probability 

 Patients’ group Control group 

Vitamin D level (ng/ml) 

(N.value = 30-100) 
18.94 ± 0.84 37.35 ± 0.79 P < 0.001 

D-dimer level (ng/ml) 

(N.value = up to 550) 
1499.87 ± 92.08 741.04 ± 25.52 P < 0.001 

 

Many local studies showed the same 

current result [23, 24,25]. While the 

studies of Ibrahim (2022) and Motlag 

(2022) showed higher levels of vitamin 

D in patient groups than in control 

groups [26, 27], serum vitamin D (25-

hydroxyvitamin D, 25(OH)D) levels are 

typically higher in the summer, and 

epidemiological studies have 

demonstrated a substantial inverse 

association between these levels and the 

occurrence of some viral illnesses [28]. 

Vitamin D increases the anti-

inflammatory Th1 to Th2 phenotype 
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ratio and promotes cathelicidin and 

beta-defensin transcription and 

production in macrophages. One of the 

leading causes of death in patients with 

COVID-19 is a condition called 

cytokine storm; however, vitamin D has 

been shown to have a protective effect 

against this pathology [29]. In vitro 

studies have also shown that vitamin D 

has a significant effect on SARS-CoV 2 

[30]. 

During the study, serum D-dimer 

levels were significantly higher in the 

severe COVID-19 group. These 

parameters have been shown to be 

crucial biomarkers for disease severity 

in many studies. Currently, clinicians 

classify the severity of disease 

according to the values of D-dimer and 

the management plan 

based on their levels [31, 32]. 

The effect of the SARS-CoV-2 

infection on the complete blood count 
Table 3 exhibits the Hb, PCV, RBC, 

and WBC levels of mothers infected 

with the SARS-CoV-2 virus and a 

healthy control group. The results 

showed a significant decrease in Hb, 

PCV, and RBCs in the infected group as 

compared with the control, while the 

levels of WBCs showed a non-

significant increase in the infected 

group as compared with the control 

(table 4). 
Table (4): Means of Hb, PCV, RBC, and WBC levels of mothers infected with the SARS-CoV-2 

virus and the control group 

 Mean ± SE for mothers’ group Probability 

 Patients’ group Control group  

Hb level (g/dl) 

(N.value = 120-160) 
111.71 ± 0.91 127.85 ± 1.28 P < 0.001 

PCV (%) 

(N value= 37-50) 
35.11 ± 0.26 39.77 ± 0.41 P < 0.001 

WBCs count (x 109/L) 

(N value= 4.0-11.0) 
9.80 ± 0.250 9.51 ± 0.13 P > 0.05 

RBCs count (m/µl) 

(N value= 3.80-6.50) 
4.05 ± 0.04 4.68 ± 0.05 P < 0.001 

 

The current results were in 

agreement with the other local results of 

Khalaf (2021); and Mahmood (2022) 

[23, 24], who found a decrease in the 

levels of Hb, RBCs, and PCV, but 

disagreed with Ibrahim (2022); and 

Motlag (2022) [26, 27], who found that 

there were no significant differences in 

these parameters between the patients 

and control groups. Also, this study 

shows increments in WBC levels, and 

this result is consistent with other local 

studies mentioned above. 

The current results were in 

agreement with the other universal 

results of Wang et al. (2020) [33], who 

documented a significant decrease in 

RBCs, PCV, and HB levels. This may 

originate from immune damage leading 

to bone marrow suppression, which sets 

off a chain reaction that includes, 

among other things, a release of a large 

number of immature red blood cells into 

the peripheral blood, activation of red 

blood cell apoptosis, and peripheral 

phagocytosis. All of these things add up 

to wider red blood cell dispersion 

[34].                         

Conclusion:  
Infection with COVID had effects on 

all body parameters, like hematology 

and biomarkers. 
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