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( A,B, and Oجاد علاقة بين أنواع الزمر الدموية )اي العديد من الدراساااااااااااااات حاولت الملخص:
مكانية الإصاااااابة ب يروو كورونا المسااااا جد .  حاولنا اك شاااااالا العلاقة بين الزمر COVID-19 وا 

( مع عيارات الأجسااااااااااا  Rh-و ) (Rh+( وأنواعها ال رعية )A,B, and O)الدموية الأساااااااااااسااااااااااية 
، اح مجموعة من  SARS-CoV2المضاااااااااااااادا ال ح أحدي ها لواحات ايروو كورونا المسااااااااااااا جد 

 المج مع السوري.
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شااااتصااااا  لو، اللوا ،  153مشااااارن. منه   243بلغ عدد المشاااااركين اح الد الدراسااااة  :الطرائق
اد  ويات الأضااااادشااااات  تير م لوح للوا . اسااااا تد  يلاية أنواع من اللواحات. ات يرت مسااااا 90و

IgM    وIgG .بعد عشرا أيا  من كل جرعة اللوا  الأول، واليانية 

كمؤشااااااااااارات مناعية،  IgG: بعد الجرعة اليانية من اللوا  اع مدت مسااااااااااا ويات الأضاااااااااااداد النتائج
. لأكير من Oبالموارنة مع زمرا الد   Aحددت اروق معنوية   ضيلية للوا  اس رازينكا وزمرا الد  

موارنة مع الإناث  IgGمسااااااااااااا ويات أعل، من الأضاااااااااااااداد  Aللن أظهر اللكور حاملح زمرا الد  
سااااااااانة( وحاملح الزمرا  46-33. أبدى المشااااااااااركون من الشاااااااااريحة العمرية بين )Aحاملح الزمرا 

أعل، من تيرا . أتيرا لوحظ  IgG لووا لوا  أساااااااا رازينكا مساااااااا ويات الأضااااااااداد  ناللي Oالدموية 
اللين     لويه  لوا  اساااااااااا رازينكا والأاراد  Rh+ة بين الأاراد حاملح الزمرا ال رعية وجود اروق مهم

: قد  عطح مساااااااا ويات الخلاصةةةةة  اللين  لووا الأنواع الأترى من اللوا .  Rh+حاملح ن و الزمرا 
. حيث من CoV-SARS-2اكرا عن اح ياج اللوا  المعزز ضاااد ايروو كورونا  IgGالأضاااداد 

 ن ائج الدراسة كمؤشر إيجابح ل عالية اللوا  والحماية الكاملة.الممكن اع بار 

، الزمر IgM، مساااا وى  IgG، سااااوريا، المناعة،  مساااا وى 2-سااااارو كوايد  الكلمات المفتاحي :
 ,Rh+RhA,B, &O ,- الدموية 
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Abstract 

Background: Several studies tried to find a relationship between AB & O 

blood types and susceptibility to COVID-19. In this study, we attempted to 

detect a relationship between essential ABO blood groups and their 

subtypes Rh+ and Rh- with the antibody titers elicited by SARS-CoV2 

vaccines in a group of Syrian society.  

Methods: A total of 243 participants were included in this study, 

comprising 153 vaccinated individuals and 90 unvaccinated individuals. 

Three types of vaccines were used. IgM & IgG titers were tested 10 days 

after the vaccine's first and second doses. 

 Results: After the 2nddose of vaccine, IgG titers were used as indicators of 

immunogenicity, significant differences were detected in the advantage of 

AstraZeneca and type A blood group as compared to blood type O. 

Furthermore, males with type A blood group presented higher IgG titers 

than females with type A. Vaccinated participants belonging to age-group 

33-46ys with type O who received AstraZeneca expressed IgG titers more 

than others. Finally, significant differences were obtained between Rh+ 

vaccinated subjects receiving AstraZeneca compared with Rh+ vaccinated 

individuals using other vaccines.  

Conclusion: IgG titers may give an idea about the requirement of a booster 

vaccine against SARS-CoV-2. Our findings could be considered positive 

predictors of vaccine effectiveness and full protection.  

Keywords: SARS-CoV-2 vaccine, Syria, immunogenicity, IgG titers, IgM 

titers, ABO blood groups, Rh+, Rh-. 
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Introduction 

The world has faced the most frightening pandemic of the twentieth 

century, it is sars-cov 2 (COVID-19). The virus disrupted social and 

economic life systems and put pressure on health systems around the world. 

An outbreak shook the globe, caused by SARS-CoV-2 [1]. 

In 2021, COVID-19 caused the death of 2.5 million worldwide. In the 

Syrian Arab Republic, 57,743 confirmed cases have been reported, of 

which 3,165 deaths have occurred until 4/10/2022 [2]. Treatment is 

primarily supportive and symptomatic after suitable isolation of patients to 

prevent infecting others.  

At the beginning of 2021, the US Food and Drug Administration granted 

emergency use authorization for COVID-19 vaccines, based on a smaller 

amount of data than typical. A lot of results showed that there is a 

relationship between the type of blood Group and vaccination, 

To date, there are no biomarker-predicting factors that increase the chance 

of contracting COVID-19. Some studies have shown that the elderly and 

males are more likely to acquire the disease than others [4]. Furthermore, 

research from different regions of the world demonstrated a relationship 

between ABO blood types and susceptibility to COVID-19. 

Many papers discussed the relationship between the sars-cov2 and blood 

groups. They mentioned that people with blood group O were associated 

with a lower risk of COVID-19 than blood groups A, B, and AB [5]. 

Despite inconsistencies, these studies found a general tendency for People 

with Type A and B to be more susceptible to this viral infection, while 

people with blood type O and AB are less likely to be infected [5-13] 
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Other researchers investigated the antibody levels of these blood groups 

and their relationship with the risk of SARS-CoV-2 infection. The 

outcomes showed low serum levels of ABO antibodies in infected patients 

compared to healthy individuals, indicating that it may be a factor that 

increases the chance of getting the disease [14]. This result contradicted the 

findings of a Bahraini study that presented no association between these 

variables and the susceptibility to the infection [7].  

It is impressive that in less than a year since the identification of the SARS-

CoV-2 DNA sequence, the scientific community has demonstrated an 

exceptional effort to develop over 150 vaccine projects against the 

emerging Coronavirus. Each project has unique characteristics that 

distinguish it from others regarding effectiveness, the time required to 

stimulate the immune response, and vaccine safety [15-16]. Ten vaccine 

candidates have entered clinical trial phase 3: two of which are mRNA-

1273 (US) by Moderna and BNT162b2 (US-Germany) by Pfizer-

BioNTech, using mRNA coding for the spike protein encapsulated in lipid 

nanoparticles. Four products employ adenoviruses as delivery vectors for 

the spike protein: ChAdOx1 nCoV-19 for AstraZeneca in collaboration 

with the University of Oxford (US-UK), Ad26.COV2.S (US) by Johnson 

& Johnson, Ad5 by CanSino Biologics (China), and Gam-COVID-Vac 
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(Sputnik V) by the Gamaleya Research Institute of Epidemiology and 

Microbiology (Russia). The latter utilizes a vector containing two 

recombinant adenoviruses, types 26 and 5, to deliver the gene coding for 

the spike protein. Many Chinese pharmaceutical companies, such as 

SinoVac BioTech and SinoPharm, developed traditional vaccines using 

inactivated SARS-CoV-2 [17]. As of April 17, 2023, a total 

of 5,090,630 vaccine doses have been administered to Syrian individuals, 

according to WHO [17]. 

This work attempted to determine whether there is a relationship between 

the immunogenicity of COVID-19 vaccines and the essential ABO blood 

groups and their subtypes Rh+ and Rh- in a group of Syrian individuals. 

Materials and methods 

Study population 

Overall, 243 participants, 153 vaccinated and 90 unvaccinated, were 

enrolled in this study. The vaccinated group included 72 females and 81 

males aged between 20 and 70 years. The control group involved 45 

females and 45 males between 20 and 65 years old who had negative PCR 

tests for SARS-CoV-2 on the day of collecting blood samples.  
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The Directorate of Health in Homs, Syria, immunized the subjects, using 

AstraZeneca, Sinopharm, and Sputnik V. This work was in collaboration 

between Homs University, Faculty of Sciences at the Department of 

Biology, and Al Wataniya Private University, Faculty of Pharmacy at the 

Department of Biochemistry. It was conducted following the guidelines of 

the Declaration of Helsinki. Ethical approval was obtained from the Human 

Research Ethics Committee.  

Blood specimen collection and processing 

Samples were collected randomly from June 2022 to August 2022. 5 ml of 

blood samples were collected from participants in lithium heparin tubes. 

Determination of the essential blood groups and their subtypes in all 

subjects was achieved by utilizing ABO &Rh. Blood Grouping Kit (InTec, 

China). Serum was obtained by centrifugation for 10 min at 3.000 rpm at 

4°C. To measure the immune response against the vaccine (ichroma™  

COVID-19), Ab (antibody) from (Boditech) was used for qualitative 

determination of IgG/IgM, 10 days after receiving the first and the second 

doses of the vaccine. The ichromaTM COVID-19Ab test result indicates the 

‘positive’ or ‘negative’ of a sample defined by the algorithm of the 

ichromaTM reader based on COI (cut-off index). The result is considered 

positive for IgG/IgM if the titer is ≥ 1.1. IgM titer was used as a suitable 
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indicator of the body response after 10 days of the first vaccination, while 

IgG titer was a suitable reference after 10 days of the second dose.  

The resulting data was analyzed to investigate the relationship between 

the essential ABO blood groups and their subtypes with the levels of 

antibodies after immunization. 

 

 

Statistical analysis 

Statistical tests were performed with GraphPad Prism 5.0 and SPSS 

version 10. The data was presented as standard deviation SD, minimum, 

maximum, and mean values. The “t” test was applied for independent 

samples to examine the significant differences between dichotomous 

variables, and one-way ANOVA to examine the significant differences 

between dummy variables. A confidence level of 95 (% p < 0.05) was 

considered to be statistically significant.  

Results 
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This study included 243 randomly collected individuals, of whom 153 

were vaccinated and 90 were not. Three brands of COVID-19 vaccines 

were used in this study: AstraZeneca for 105 participants, Sinopharm for 

21, and Sputnik V for 27 subjects (Figure 1).  
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Figure 1. Prevalence of used vaccines

 

The vaccinated group consisted of 72 (≈47%) females and 81 (≈53%) 

males between 20 and 70 years old, whilst the control group 

(unvaccinated) involved 45(50%) females and 45 (50%) males between 

20 and 68 years old (Figure 2). 
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Demographic, experimental, and clinical findings of participants are 

summarized in Table 1.  

Table 1. Demographic, Experimental, and Clinical Findings of 

Participants 

Variable Mean ± SD* Min. Max. 

Age, yr vac** 39.8±15 20 70 

IgM vac 1st dose 1.6±0.5 0.6 3.1 

IgG vac 1st dose 2.5±0.7 1.4 4.2 

IgM vac 2nd 

dose 

2.3± 1.7 0.6 14 

IgG vac 2nd dose 16.2 ±10.8 2.6 43.4 
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Age, yr unvac** 36±13.5 20 68 

IgM unvac 0.09±0.07 0 0.1 

IgG unvac 0.1±0.06 0 0.09 

Note: *SD=standard of deviation, **vac=vaccinated group, 

***unvac=unvaccinated group 

Vaccinated and unvaccinated subjects were further divided into 4 groups 

according to age as follows: 20-33 years, 33-46 years, 46-59 years, and 59 

≥ years. The outcomes for each group are represented in (Figures) and 

(Figure 4). 
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Figure 3. Prevalence of vaccinated subgroups according to age
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Figure 4. Prevalence of unvaccinated subgroups according to age

 

No significant difference was found between males and females regarding 

the average age in both groups (P=0.29). Significant p-values were 

obtained from IgM and IgG titers between the vaccinated and unvaccinated 

groups, favoring the vaccinated group (p<0.0001). 

Distribution of blood group:  The distribution of essential and subtypes 

of blood groups in vaccinated and unvaccinated subjects has been shown 

in Figures 5a, 5b, 6a, and 6b as follows:  
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Figure 6a. Distribution of blood groups in unvaccinated subjects
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               Figure 6b. Distribution of essential ABO blood groups and its subtypes in unvaccinated group

 

Immune response against immunization: 

Two independent samples test was used to examine the significant 

differences between dichotomous variables (dose and gender), and one-

way ANOVA was used to examine the significant differences between 



 مجلة جامعة حمص                                   سلسلة العلوم ىالأساسية                
 د. محمد بكداش                               2025عام  4العدد  47المجلد            

51 
 

dummy variables (types of vaccine, blood groups, and age groups) in terms 

of IgM and IgG titers: 

1-  Tow-independent samples test (IgM): 

There was a significant difference in IgM titers between the (IgM first dose) 

and the (IgM second dose) of vaccine in favor of the 2nd dose, IgM second 

dose (average ± SD) > IgM first dose (average ± SD) IgM second dose 

(2.3±1.7) > IgM first dose (1.6±0.5), p = 0.007. However, no significant 

difference was detected between IgM first dose and IgM second dose in 

terms of sex, type of vaccine, ABO blood groups, or age. 

2- Tow-independent samples test (IgG): 

There was a significant difference in IgG titers between the 1st (IgG first 

dose) and the 2nd (IgG second dose) doses of the vaccine, to the advantage 

of the 2nd dose, IgG second dose (16.3±10.8) > IgG first dose (2.5±0.7),  p 

< 0.0001. No significant difference was detected between the IgG first 

dose and the IgG second dose in terms of gender.  Concerning blood 

groups, a difference was seen between IgG first dose and IgG second dose 

titers in favor of the (A) blood group IgG second dose(A) (16.9±11.6) > 

IgG first dose(A) (2.5±0.7),  

p < 0.0001. 
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3- Statistical analysis after the 1st dose of IgM: 

After the first dose, the IgM titer was used for statistical analysis. No 

significant difference was noticed between males and females for IgM 

titers. There were no effects of age groups, ABO blood groups, Rh+ and 

Rh- or type of vaccine on IgM concentration. 

4- Statistical analysis after the 2nd dose of IgG: 

After the second dose, the IgG titer was utilized for statistical analysis. No 

significant difference was noticed between males and females for IgG 

titers. Significant differences were detected in terms of vaccine type and 

blood group in favor of AstraZeneca vaccine [IgG second dose AstraZ 

(18.2±11.6), IgG second dose SinoPh (12.7±0.8), IgG second dose Sputk 

(7.3±0.3), P<0.0001] and blood group A as compared to blood type O [ 

IgG second dose A (16.9±11.6) vs. IgG second dose O (10.6±5.5), 

p<0.0001].  Furthermore, males with A-blood type showed higher IgG 

titers (19.8±13) than females with A-blood type (16.4±11.7), p<0.0001. 

Concerning age groups, the only significant difference was seen for 

participants in the 33-46 age group, with blood type O who received the 

AstraZeneca vaccine (constitute ≈ 33% of the age group) compared to 

those with similar blood type who received other vaccines in the same age 
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group (constitute 20% of the age-group), (14.4±6.9) vs. (8.6±2.4) 

p<0.0001 respectively. 

No significant difference was attained between Rh- and Rh+ subgroups as 

to IgG titers according to type of vaccine or gender. 

Significant differences were obtained between Rh+ subjects who received 

the AstraZeneca vaccine compared to those vaccinated with Sinopharm 

and Sputnik V, (17.3±11.7) vs. (11.6±8) p<0.0001respectively. No such 

difference was seen with the Rh-subgroup.  

Discussion 

The World Health Organization declared COVID-19 a pandemic in March 

2020. To manage this problem, numerous doses of vaccine against SARS-

CoV-2 have been offered globally. The correlation between the ABO blood 

group and the immunogenicity or reactogenicity of COVID-19 vaccine is 

still unclear. 

In this study, we aimed to evaluate the relationship between the 

immunogenicity of COVID-19 vaccines and the essential ABO blood 

groups and their subtypes Rh+ and Rh- in a group of Syrian society. For that, 

153 participants who received COVID-19 vaccines were enrolled in this 
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work. IgM and IgG titers were measured after 10 days of the 1st and the 2nd 

doses of the vaccine.  

Results have shown that there are significant differences in IgM and IgG 

titers after the 1st and the 2nd doses of vaccines, i.e., IgM second dose>IgM 

first dose, logically IgM after second dose must be close to the 

concentration of the first one, but the little increase in IgM titter after 

second dose may be caused by the compound material interred in vaccine 

which activated B-cell again to produced IgM, and IgG second dose>IgG 

first dose [18]. This is expected, as after the first dose of vaccine, an initial 

immune response is mounted and produces specific antibodies that mediate 

adaptive immunity. Then, after the second dose, the immunogenicity 

becomes stronger as the immune system has already encountered the 

vaccine antigen, and antibodies are more readily present [19]. Furthermore, 

IgG second dose titers for participants with type A blood were significantly 

higher than IgG first dose titers, i.e. IgG second dose A>IgG first dose A, 

and IgG second dose titers for those with blood type A were statistically 

different from type O blood titers, IgG second dose A>IgG second dose O. 

This finding concerning the high immunogenic property of the A blood 

group against the SARS-Cov-2 vaccine has been also demonstrated 
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elsewhere [20]. The study detected a strong relation between ABO blood 

types and seroconversion to the live, attenuated influenza vaccine as 

subjects with type A blood seroconverted after the administration of the 1st 

dose, and after the 2nd dose for the other blood types [20]. ABO blood 

groups are antigens found on the surface of erythrocytes. Different meta-

analysis studies, observational research, and genome-wide association 

reports demonstrated a relationship between the ABO group and 

vulnerability to SARA-CoV-2 infection [21-24]. Despite the variability 

concerning the risk of severe outcomes, it seems that type A is the most 

associated with COVID-19 severity and mortality, whereas type O serves 

as a protective factor for the disease progression. It has also been 

demonstrated that patients with blood type A presented more severe 

reactogenicity to COVID-19 infection than others of blood type O [25,26]. 

Furthermore, the ABO locus has been genetically linked to both the 

likelihood of infection and the severity of disease. Preliminary 

experimental data have proposed some mechanisms to explain the potential 

implication of ABO groups with the severity of the infection. Such as the 

protective effect of ABO antibodies [27], the ABO(H)-like structure on the 

glycoprotein envelop of SARS-CoV-2, which may facilitate the viral entry 

into the host's cells, and the link between non-O blood types and 



نواعها الفرعية بتشكيل الأضداد عند الأفراد السوريين الملقحين أالعلاقة بين الزمر الدموية الأساسية و

 2-ضد فيورس كورنا المستجد سارس كوفيد 

56 
 

cardiovascular risk which probably gives COVID-19 patients with blood 

type O a lower risk of severe outcomes [28]. Hence, it is conceivable that 

there is an association between the immunogenicity or reactogenicity of the 

vaccine and ABO blood groups.  

However, this contradicts the outcomes of a cross-sectional study 

conducted on 1180 participants from the Kingdom of Saudi Arabia to 

illustrate the relation between the severity of adverse effects of the COVID-

19 vaccine and the associated predictors [29]. Findings reported an 

association between the severity of vaccine-adverse reactions and females 

receiving the AstraZeneca vaccine but did not detect any correlation with 

ABO blood types. It is worth noting that the same team repeated the 

methodological approach with a group of Taif University students [30]. 

Their results supported the correlation between females who received 

AstraZeneca and the severity of the effectiveness of the vaccine. 

Additionally, they presented blood type B and the young population as 

additional predictors of severity.  

Regarding the type of vaccine, our work is by the previous study, as the 

level of immune response elicited by the AstraZeneca vaccine was 

significantly stronger than the other vaccines.  In addition, participants with 
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Rh+ who received the AstraZeneca vaccine showed a higher antibody 

response than those with Rh+ who were vaccinated with Sputnik or 

Sinopharm. However, our results found that males with type A blood had 

higher IgG titers than females with type A. Concerning age, subjects in the 

age group 33-46 years of blood type O who received the AstraZeneca 

vaccine presented higher IgG titers compared to those with the same blood 

type receiving other vaccines in the same age group. The role of age as a 

mediator for the impact of other variables is widely examined and proven 

in research [31,32]. Generally, young individuals have stronger immunity, 

so the elicited immune response after the administration of the vaccine and 

the reported side effects would be higher. 

Conclusion:  Although it is challenging to evaluate the direct link of any 

individual demographic factor to the immunogenicity of a vaccine, this 

study assessed a link between the immunogenicity of SARS-CoV-2 

vaccines and the ABO blood groups in a group of Syrians. Comparing the 

concentration of IgG titers after the first and second vaccination dose, so 

IgG titers may give an idea about the requirement of a booster dose of 

vaccine against SARS-CoV-2 in some individuals. Males with blood type 

A who received the AstraZeneca vaccine had higher IgG titers than 

females. Also, elevated IgG concentrations were found in young subjects 



نواعها الفرعية بتشكيل الأضداد عند الأفراد السوريين الملقحين أالعلاقة بين الزمر الدموية الأساسية و

 2-ضد فيورس كورنا المستجد سارس كوفيد 

58 
 

of blood type O who received the AstraZeneca vaccine. They could be 

considered positive predictors of vaccine effectiveness and full protection. 

Further study with a larger sample size is needed to confirm and find out 

more predictors of the immunogenicity of the COVID-19 vaccine. 

Funding  

This work was supported by the Medical Group Company for medical 

laboratory services in Damascus, Syria. 

Acknowledgment  

I would like to thank my colleague Dr. Talleh Almelli for her valuable 

assistance, and thank all who support me in my achievement.    

Conflicts of interest 

The author declares no conflict of interest 

References 

1- Del Rio C, Colloins LF, Malani P. Long-term Health 

Consequences of COVID-19 JAMA. 2020;324(17):1723-1724. 

doi:10.1001/jama.2020.19719 

2- World O Meter. https://www.worldometers.info/coronavirus/ 

Accessed: 26/09/2023 

https://www.worldometers.info/coronavirus/


 مجلة جامعة حمص                                   سلسلة العلوم ىالأساسية                
 د. محمد بكداش                               2025عام  4العدد  47المجلد            

59 
 

3- Chen, N.; Zhou, M.; Dong, X.; Qu, J.; Gong, F.; Han, Y.; Qiu, Y.; 

Wang, J.; Liu, Y.; Wei, Y.; et al. Epidemiological and clinical 

characteristics of 99 cases of 2019 novel coronavirus pneumonia 

in Wuhan, China: A descriptive study. Lancet 2020, 395, 507–

513. 

4- Abdollahi, A.; Mahmoudi-Aliabadi, M.; Mehrtash, V.; Jafarzadeh, 

B.; Salehi, M. The novel coronavirus sars-cov-2 vulnerability 

association with abo/rh blood types. Iran. J. Pathol. 2020, 15, 156–

160. 

5- Rita Rubin, MA. 2023: Why Blood Type Seems to Be Linked 

with COVID-19 Risk. JAMA. 2023;330(9):795-796. 

doi:10.1001/jama.2023.15996 

6- Aljanobi G, Alhajjaj A, Alkhabbaz F, Al-Jishi J. The relationship 

between ABO blood group type and the Covid-19 susceptibility in 

Qatif Central Hospital, Eastern Province, Saudi Arabia: a 

retrospective cohort study. Open J Intern Med 2020;10:232 8. 

7- MarwaAli Almadhi, Abdulkarim Abdulrahman, Abdulla Alawadh

i,  Ali A.Rabaan, Manaf AlQahtan. The effect of ABO blood 

group and antibody class on the risk of COVID-19 infection and 

http://orcid.org/0000-0002-6774-9847


نواعها الفرعية بتشكيل الأضداد عند الأفراد السوريين الملقحين أالعلاقة بين الزمر الدموية الأساسية و

 2-ضد فيورس كورنا المستجد سارس كوفيد 

60 
 

severity of clinical outcomes. medRxiv preprint 

doi: https://doi.org/10.1101/2020.09.22.20199422 

8-  Boudin L, Janvier F, Bylicki O, Dutasta F. ABO blood groups are 

not associated with risk of acquiring the SARS-CoV-2 infection in 

young adults. Haematologica 2020;105(12):2841–3. 

9- Dzik S, Eliason K, Morris EB, Kaufman RM, North CM. COVID-

19 and ABO blood groups. Transfusion 2020;60(8):1883–4. 

10- Gallian P, Pastorino B, Morel P, Chiaroni J, Ninove L, 

Lamballerie X. Lower prevalence of antibodies neutralizing 

SARS-CoV-2 in group O French blood donors. Antiviral Res 

2020;181:104880. 

11- Göker H, Alada _g KE, Demiro _glu H, Ayaz Ceylan ÇM, 

Büyükaşik Y, Inkaya AÇ, et al. The effects of blood group types 

on the risk of COVID-19 infection and its clinical outcome. Turk J 

Med Sci 2020;50:679 83. 

12- Latz CA, DeCarlo C, Boitano L, Png CYM, Patell R, Conrad MF, 

et al. Blood type and outcomes in patients with COVID-19. Ann 

Hematol 2020;99(9):2113–8. Leaf RK, Al-Samkari H, Brenner 

SK, Gupta S, Leaf DE. ABO phenotype and death in critically ill 

patients with COVID-19. Br J Haematol 2020;190:e204 8.  



 مجلة جامعة حمص                                   سلسلة العلوم ىالأساسية                
 د. محمد بكداش                               2025عام  4العدد  47المجلد            

61 
 

13- Marie Deleers , Adrien Breiman , Valéry Daubie , Carine 

Maggetto , Isabelle Barreau , Tatiana Besse , Béatrice 

Clémenceau,  Nathalie Ruvoën-Clouet , Jean-François 

Fils , Evelyne Maillart , et al. Covid-19 and blood groups: ABO 

antibody levels may also matter. Int J Infect Dis. 2021 

Mar;104:242-249.  Doi: 10.1016/j.ijid.2020.12.025 

14- WHO draft landscape of COVID-19 candidate vaccines. 2020. 

https://www.who.int/publications/m/item/draft-landscape-of-

COVID-19-candidate-vaccines. 

15- AKst J. COVID-19 vaccine frontrunners. The Scientist. 2020. 

https://www.the.scientist.com/news-opinion/covid-19-vaccine-

frontrunners-67382. 

16- Barbara A. COVID-19 Vaccine Concerns: Fact or Fiction? Exp 

Clin Transplant. 2021 Jul;19(7):627-634 

17- World Health Organisation. 

https://covid19.who.int/region/emro/country/sy. Accessed on 

4/10/2023  

18- Mehwish Aziz; Franklin Iheanacho; Muhammad F. Hashmi. 

Physiology, Antibody 

https://pubmed.ncbi.nlm.nih.gov/?term=Deleers+M&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Breiman+A&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Daubie+V&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Maggetto+C&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Maggetto+C&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Barreau+I&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Besse+T&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Cl%C3%A9menceau+B&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Cl%C3%A9menceau+B&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Ruvo%C3%ABn-Clouet+N&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Fils+JF&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Fils+JF&cauthor_id=33326874
https://pubmed.ncbi.nlm.nih.gov/?term=Maillart+E&cauthor_id=33326874
https://www.the.scientist.com/news-opinion/covid-19-vaccine-frontrunners-67382
https://www.the.scientist.com/news-opinion/covid-19-vaccine-frontrunners-67382
https://covid19.who.int/region/emro/country/sy.%20Accessed%20on%204/10/2023
https://covid19.who.int/region/emro/country/sy.%20Accessed%20on%204/10/2023


نواعها الفرعية بتشكيل الأضداد عند الأفراد السوريين الملقحين أالعلاقة بين الزمر الدموية الأساسية و

 2-ضد فيورس كورنا المستجد سارس كوفيد 

62 
 

StatPearls, 2023.StatPearls Publishing, Treasure Island (FL), 01 

May 2023 

PMID: 31536276  

19- Mackenzie JS, Fimmel PJ.The effect of ABO blood groups on the 

incidence of epidemic influenza and on the response to live 

attenuated and detergent split influenza virus vaccines. J Hyg 

(Lond) 1978;80:21–30. 

20- Kim Y, Latz CA, DeCarlo CS, Lee S, Png CYM, Kibrik P, Sung 

E, Alabi O, Dua A. Relationship between blood type and 

outcomes following COVID-19 infection. Semin Vasc Surg. 2021 

Sep;34(3):125-131. doi: 10.1053/j.semvascsurg.2021.05.005. 

21- Pereira E, Felipe S, de Freitas R, Araújo V, Soares P, Ribeiro J, 

Henrique Dos Santos L, Alves JO, Canabrava N, van Tilburg M, 

Guedes MI, Ceccatto V. ABO blood group and link to COVID-19: 

A comprehensive review of the reported associations and their 

possible underlying mechanisms. Microb Pathog. 2022 

Aug;169:105658. doi: 10.1016/j.micpath.2022.105658. 

22- Liu N, Zhang T, Ma L, Zhang H, Wang H, Wei W, et al. The 

impact of ABO blood group on COVID-19 infection risk and 



 مجلة جامعة حمص                                   سلسلة العلوم ىالأساسية                
 د. محمد بكداش                               2025عام  4العدد  47المجلد            

63 
 

mortality: A systematic review and meta-analysis. Blood Rev. 

2021;48:100785. 

23- Gutiérrez-Valencia M, Leache L, Librero J, Jerico C, German ME, 

García-Erce JA. ABO blood group and risk of COVID-19 

infection and complications: a systematic review and meta-

analysis. Transfusion. 2022;62(2):493. 

24- Wu BB, Gu DZ, Yu JN, Yang J, Shen WQ. Association between 

ABO blood groups and COVID-19 infection, severity, and 

demise: A systematic review and meta-analysis Infect Genet Evol. 

2020;84:104485.  

25- Muñiz-Diaz E, Llopis J, Parra R, et al. Susceptibility, severity, and 

mortality in two cohorts of patients. Blood Transfus. 2021;19:54–

63.  

26- Dai X. ABO blood group predisposes to COVID-19 severity and 

cardiovascular diseases. Eur. J. Prev. Cardiol. 2020;27:1436–

1437. doi: 10.1177/2047487320922370.  

27- Gérard C., Maggipinto G., Minon J.M. COVID-19 and ABO 

blood group: another viewpoint. Br. J. Haematol. 2020;190:e93–

e94. doi: 10.1111/bjh.16884.  



نواعها الفرعية بتشكيل الأضداد عند الأفراد السوريين الملقحين أالعلاقة بين الزمر الدموية الأساسية و

 2-ضد فيورس كورنا المستجد سارس كوفيد 

64 
 

28- Almalki OS, Khalifa AS, Alhemeidi OF, Ewis AA, Shady AM, 

Abdelwahab SF. Correlation between the severity of COVID-19 

vaccine-related adverse events and the blood group of the 

vaccinees in Saudi Arabia: A web-based survey. Front Pharmacol. 

2022 Nov 17;13:1006333. Doi: 10.3389/fphar.2022.1006333. 

29- Almalki OS, Santali EY, Alhothali AA, Ewis AA, Shady A, 

Fathelrahman AI, Abdelwahab SF. The role of blood groups, 

vaccine type, and gender in predicting the severity of side effects 

among university students receiving COVID-19 vaccines. BMC 

Infect Dis. 2023 Jun 6;23(1):378. doi: 10.1186/s12879-023-

08363-0.  

30- Orebi HA, Emara HE, Alhindi AA, Shahin MR, Hegazy AH, 

Kabbash IA, et al. Perceptions and experiences of COVID-19 

vaccines’ side effects among healthcare workers at an Egyptian 

University Hospital: a cross-sectional study. Trop Med Health. 

2022;50(1):1–12. 

31- Iguacel I, Maldonado AL, Ruiz-Cabello AL, Casaus M, Moreno 

LA, Martínez-Jarreta B. Association between COVID-19 vaccine 

side effects and body mass index in Spain. Vaccines. 

2021;9(11):1321. 


