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ABSTRACT— Studies suggested a relation between ABO blood groups and COVID-19 infection severity. 

A study found that blood group O persons were less likely to become infected with SARS-CoV compared to 

non-blood group O. This may be due to the genetic association of ABO blood groups with susceptibility to 

COVID-19 also Rh(D) phenotypes (positive and negative zRh blood types) or ABO grouping of covid-19 

patients may be related to immune response. The current study is cross sectional study that had occurred 

from 17th December in 2020 until 3rd April in 2021. Data collected from 518 patient with covid19. This 

study found that age group (20-29) years had higher frequency of infection. Predominant blood groups 

among infected patients were (34.1%), (28.3%), (21.3%) for O+, A+, B+ respectively. High percentage of 

severe infection among blood group A+ while high frequency of O+ patients were mild to moderate 

infections about (45.9%). Infected patients had blood group O+,A+,B+,AB+,O-,B-,A- and AB- respectively 

from high to low percentage. The severity of signs and symptoms was higher for individuals with blood 

group A+. 
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1. INTRODUCTION 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the strain of coronavirus that causes 

coronavirus disease 2019 (COVID-19). 

 

Since the emergence of the first case of COVID-19 in December 2019 (Wuhan, China), the infection has 

become pandemic spreading to more than 300 nations [1]. Up to the fifth of June 2020, 11,241,655 total 

cases have been reported with a mortality rate of 4.7% (total deaths = 530,668cases). Up-to-date, there has 

been no effective therapy or vaccine [1], [2] studies suggest that susceptibility to covid-19 infection affected 

by ABO blood groups in other word related to genetic system. These studies, revealed that blood group O 

was associated with low risk of infection while group A, B, or AB was associated high risk factor for covid-

19 infection [3]. During SARS-CoV outbreak (2002–2003), a hospital based study was conducted and it 

revealed that hospital workers with group O were less likely to be infected with SARS-CoV compared to 

non-O hospital workers. Rh(D) phenotypes (positive and negative zRh blood types) are associated with very 

few diseases compared to ABO. [4]. Like ABO, Rh type is important for type compatibility and immune 

response [4]. 

 

Aim of study Explore ABO and Rh blood groups distribution and clinical characteristics in patients with 
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COVID-19 and the severity of clinical characteristics. 

 

2. Objectives 

1. Identify the distribution of covid19 infected patients according to ABO blood group. 

2. Correlate severity of signs and symptoms of covid19 patients with ABO blood groups. 

3. Identify the relation between past medical history and severity of covid19 infection. 

4. Verify outcome of covid19 patients. 

 

3. Patients and methods 

• Type of the study: - The current study is cross sectional study that had occurred from 17th 

December in 2020 until 3rd April in 2021 to assess the variation and severity of signs and symptoms in 

relation to ABO groups among COVID-19 patients. Study sample: - The study sample is simple random 

sample included Covid 19 patients in Iraq. Data collected from patients online 

• Questionnaire: - The questionnaire used for data collection was designed in Arabic language. All 

data management done by manual statistical methods. 

 

4. Results 

The study was conducted in Iraq and data collected from 518 patient with covid19. The predominant blood 

groups among infected patients were 176 34.1%), 146(28.3%), 110(21.3%) for O+,A+,B+ respectively 

table (1). High percent of covid19 patients with O+ were normal BMI 44(55%) have a moderate infection. 

while overweight and obese patients were have a mild infection of 11(52.3%). Table (2). The severity of 

covid19 infections was as follow, most of O+ patients were mild to moderate infections of 80(45.9%), 

85(48.8%) respectively. The A+ patients were also have a mild 69(46.9%) to moderate 66(44%) infections, 

shown in table (3). Regarding the relation of covid19 patient’s gender correlated with blood groups, Most of 

blood group O+ in severe infection were male 9(90%) while female1(10%)in the mild and moderate 

infection the female were 57(69.5%),48(62.4%) respectively table (4). The data included different age 

groups, higher frequency was for age group age (20-29) about 276(57.1%) while lower frequency was for 

60 years and more 24(1.7%) in table (5). About the signs and symptoms of covid19 the majority of patients 

were complaining from fever (69.4%), Table (6). The outcome of covid19 patients was in 77.7% had a 

complete recovery while 22.3% still had suffering from some symptoms (figure 1). About past medical 

history of patients the most of patients were healthy and not suffering from any diseases 87% except many 

of them had hypertension 4%, asthma 3%, heart disease 3%, immune disease 2% and diabetes mellitus 1%. 

Figure (2). 

 

Table (1) The frequency of covid-19 infection according to ABO blood group 

Blood 

Group 

Number %  

A+ 146 28.3% 

A- 8 1.6% 
   

ABO 

groups 

severity    BMI 
9   1.7%  

      

 

A+ 
MILD 3 75% 31 48.5% 19 42.3%  

6 
37.5% 0 0 3 100% 

MODER 
A 

1 25% 26 40.6% 24 53.3% 8 50% 4  

66.6 
0 0 
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Table (2): Classification of COVID-19 severity according to blood group and BMI of patients 

           %   

SEVER 0 0 7 10.9% 2 4.4% 2  

12.5% 
2  

33.3 
% 

0 0 

Total  4 100 

% 

64 100% 45 100% 1 

6 

100% 6 100 

% 

3 100% 

 

-A 
MILD 0 0 0  2 66.65 

% 
0 0 0 0 0 0 

MODER 
A 

0 0 4 100% 1 33.35 
% 

0 0 0 0 0 0 

SEVER 0 0 0 0 0 0 0 0 0 0 0 0 

Total  0 0 4 100% 3 100% 0 0 0 0 0 0 

 

B+ 
MILD 0 0 24 57.3% 14 53.8% 5 31.3% 3 60% 1 50% 

MODER 

AT 

0 0 16 38% 11 42.4% 8 50% 1 20% 1 50% 

SEVER 0 0 2 4.7% 1 3.8% 3  

18.7% 
1 20% 0 0 

Total  0 0 42 100% 26 100% 1 
6 

100% 5 100 
% 

2 100% 

 

B- 
MILD 0 0 2 66.65 

% 
4 100% 2 100% 0 0 0 0 

MODER 
AT 

0 0 1 33.35 
% 

0 0 0 0 0 0 0 0 

SEVER 0 0 0  0 0 0 0 0 0 0 0 

Total  0 0 3 100% 4 100% 2 100% 0 0 0 0 

 
 

A 

B 

+ 

MILD 0 0 10 47.8% 5 33.3% 0 0 0 0 1  
100% 

MODER 
AT 

0 0 8 38% 7 46.7% 4 66.65 
% 

0 0 0 0 

SEVER 0 0 3 14.2% 3 20% 2 33.35 

% 

0 0 0 0 

Total  0 0 21 100% 15 100% 6 100% 0 0 1 100% 

 

AB- 
MILD 0 0 2 50% 0 0 0 0 0 0 0 0 

MODER 
AT 

0 0 2 50% 0 0 0 0 0 0 0 0 

SEVER 0 0   0 0 0 0 0 0 0 0 

Total  0 0 4 100% 0 0 0 0 0 0 0 0 

 

O+ 
MILD 1 20% 32 40% 24 52.5% 1 

1 

52.5% 2 40% 2 33.35 

% 

MODER 
AT 

4  

80% 
44 55% 19 41.3% 8 38% 2 40% 4 66.65 

% 

SEVER 0 0 4 5% 3 6.2% 2 9.5% 1 20% 0 0 

Total  5 100 

% 

80 100% 46 100% 2 

1 

100% 5 100 

% 

6 100% 

 

O- 
MILD 1  

50% 
5 45.5% 1 50% 0 0 0 0 0 0 



Mohammed, et.al, 2022                                                                                                                            BNIHS 

 

1960 
 

MODER 

AT 

1 50% 6 54.5% 1 50% 1 100% 1 100 

% 

1 100% 

 SEVER 0 0 0 0 0 0 0 0 0 0 0 0 

Total  2 100 
% 

11 100% 2 100% 1 100% 1 100 
% 

1 100% 

 

Table (3) The relationship between severity of covid19 and ABO blood groups 

 

Blood 

groups 

Severity 

Mild Moderate Sever 

number % number % number % 

 

A+ 

69 46.9% 66 45% 12 8.1% 

Total 147 100% 

 

-A 

2 25% 6 75% 0 0 

Total 8 100% 

 

B+ 

57 51.9% 43 39.09% 10 9.09% 

Total 110 100% 

 

-B 

8 88.8% 1 11.2% 0 0 

Total 9 100% 

 

AB+ 

18 40% 20 44.5% 7 15.5% 

Total 45 100% 

 

AB- 

2 50% 2 50% 0 0 

Total 4 100% 

O+ 80 45.9% 85 48.4% 10 5.7% 

 

Total 174 100%  

O- 7 38.8% 11 61.2% 0 0 

Blood 

groups 
 

Sex 
Severity 

 

Table (4) The relation between gender and covid-19 severity according to ABO blood groups 

  Mild Moderate Sever 

No. % No. % No. % 
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A+ 
Males 22 31.5% 19 28.5% 4 33.5% 

females 47 68.5% 47 71.5% 8 66.5% 

Total  69 100% 66 100% 12 100% 

 

-A 
Males 0 0 4 66.5% 0 0 

females 2 100% 2 33.5% 0 0 

Total  2 100% 6 100% 0 0 

 

B+ 
Males 16 29.5% 13 29.5% 4 40% 

females 39 70.5 % 31 70.5% 6 60% 

Total  55 100% 44 100% 10 100% 

 

-B 
Males 4 50% 0 0 0 0 

females 4 50% 1 100% 0 0 

Total  8 100% 1 100% 0 0 

 

AB+ 
Males 5 27.7% 6 30% 0  

females 13 72.3% 14 70% 6 100% 

Total  18 100% 20 100% 6 100% 

 

AB- 
Males 1 50% 2 100% 0 0 

females 1 50% 0 0 0 0 

Total  2 100% 2 100% 0 0 

 

O+ 
Males 25 30.5% 29 37.6% 9 90% 

females 57 69.5% 48 62.4% 1 10% 

Total  82 100% 77 100% 10 100% 

 

O- 
Males 1 10% 2 18.5% 0 0 

females 6 90% 9 81.5% 0 0 

Total  7 100% 11 100% 0 0 

 

Table (5) The relation between the age and covid 19 severity according to blood groups 

Blood 
groups 

severity Age (years) 

>20 20-29 30-39 40-49 50-59 <60 

A+ Mild 8 50 
% 

45 53% 7 30 
% 

6 46 
% 

1 12 
% 

1 100 
% 

Moderate 8 50 
% 

31 36% 14 60 
% 

5 38 
% 

6 66 
% 

0  

Sever 0 0 8 11% 2 10 
% 

2 16 
% 

2 22 
% 

0  

Total  1 
6 

100 
% 

84 100 
% 

23 100 
% 

13 100 
% 

9 100 
% 

1 100 
% 

A- Mild 0 0 2 33.5 
% 

0 0 0  0 0 0 0 

Moderate 0 0 4 66.5 
% 

1 100 
% 

1 100 
% 

0 0 0 0 
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Sever 0 0 0 0 0 0 0 0 0 0 0 0 

Total  0 0 6 100 
% 

1 100 
% 

1 100 
% 

0 0 0 0 

B+ Mild 3 50 
% 

32 64% 12 42 
% 

8 50 
% 

1 20 
% 

2 50% 

Moderate 3 50 
% 

16 32% 13 46 
% 

6 37 
% 

3 60 
% 

1 25% 

Sever 0 0 2 4% 3 10 
% 

2 13 
% 

1 20 
% 

1 25% 

Total  6 100 
% 

50 100 
% 

28 100 
% 

16 100 
% 

5 100 
% 

4 100 
% 

B- Mild 0 0 5 83.5 
% 

0 0 3 100 
% 

0 0 0 0 

Moderate 0 0 1 16.5 
% 

0 0 0 0 0 0 0 0 

Sever 0 0 0 0 0 0 0 0 0 0 0 0 

Total  0 0 6 100 
% 

0 0 3 100 
% 

0 0 0 0 

AB+ Mild 3 50 
% 

13 54% 2 40 
% 

0 0 0 0 0 0 

Moderate 3 50 
% 

10 41.5 
% 

0 0 5 71. 
5% 

1 100 
% 

1 100 
% 

Sever 0 0 1 4.5 
% 

3 60 
% 

2 28. 
5% 

0 0 0 0 

Total  6 100 
% 

24 100 
% 

5 100 
% 

7 100 
% 

1 100 
% 

1 100 
% 

AB- Mild 0 0 2 50% 0 0 0 0 0 0 0 0 

Moderate 0 0 2 50% 0 0 0 0 0 0 0 0 

Sever 0 0 0 0 0 0 0 0 0 0 0 0 

Total  0 0 4 100 
% 

0 0 0 0 0 0 0 0 

O+ Mild 8 43 
% 

53 50% 7 33 
% 

5 42 
% 

3 30 
% 

2 40% 

Moderate 1 
1 

57 
% 

51 47% 12 57 
% 

6 50 
% 

4 40 
% 

3 60% 

Sever 0 0 4 3% 2 10 
% 

1 8% 3 30 
% 

0 0 

Total  1 
9 

100 
% 

108 100 21 100 
% 

12 100 
% 

10 100 
% 

5 100 
% 

O- Mild 2 40 
% 

3 50% 0 0 0 0 0 0 0 0 

Moderate 3 60 
% 

3 50% 2 100 
% 

4 100 
% 

0 0 0 0 

Sever 0 0 0 0 0 0 0 0 0 0 0 0 

Total  5 100 
% 

6 100 
% 

2 100 
% 

4 100 
% 

0 0 0 0 

 

Table (6) Signs and symptoms in relation to blood groups 

Blood 

groups 

Signs and symptoms Mild Moderate Sever 

A+ Fever 39 18.5% 54 18% 11 13.7% 

Cough 15 7% 32 9% 8 10% 
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Dyspnea 12 5.7% 33 11% 8 10% 

A- Fever 10 58.8% 4 13% 0 0 

Cough 1 5.8% 4 13% 0 0 

Dyspnea 0 0 5 16.6% 0 0 

B+ Fever 30 15% 34 15% 9 12% 

Cough 14 7.2% 23 10% 5 7% 

Dyspnea 9 4.6% 16 7% 8 11% 

B- Fever 1 7% 0 0 0  

Cough 2 15% 0 0 0  

Dyspnea 0 0 1 14% 0  

AB+ Fever 13 20% 17 17% 6 13% 

Cough 4 6% 8 8.3% 3 6% 

Dyspnea 3 4.6% 4 4% 3 6% 

AB- Fever 0 0 1 14% 0 0 

Cough 0 0 0 0 0 0 

Dyspnea 0 0 2 28% 0 0 

O+ Fever 43 18% 68 16% 8 14% 

Cough 23 9.6% 46 11% 6 10% 

Dyspnea 13 5.4% 41 9% 8 14% 

O- Fever 7 18.9% 9 15% 0 0 

Cough 2 5.4% 4 6% 0 0 

Dyspnea 3 8% 5 8% 0 0 

 

 
 Complete recovery 

 Incomplete recovery 

Figure (1) The outcome of covid19 patients 

 

0.00%

20.00%

40.00%

60.00%

80.00%

77.7
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Figure (2) The relation between past medical history and covid19 infection. 

 

5. Discussion 

The present study included all patients with confirmed COVID19, ABO blood groups of 518 infected 

people in the current study, show the distribution as the following 176(34.1%) ,146(28.3%), 110(21.3%), 

45(8.7%,),20(3.9%), 9(1.7%),8(1.6%),4(0.4%) for the O+, A+, B+, AB+, O-, B-, A- and AB- respectively. 

The proportion of blood group O+ in patient with COVID 19 was significantly higher than others group, 

these finding are consistent with similar risk patterns of ABO blood groups for other coronavirus infection 

found in another study for example a study done at Jinyintan hospital in Wuhan, Hubei province, China of 

1,775 infected patient show distribution of 37.75%, 26.42%,10%and 25.8% for A,B,AB and O respectively. 

Another study show the association between the ABO blood groups and the susceptibility to acquire 

COVID-19 infection was confirmed in the group of blood donors. ABO blood groups were also associated 

to COVID-19 severity and mortality in the group of patients transfused during hospitalization. Therefore, 

blood groups A and O are two important factors to be considered when evaluating the prognosis of patients 

with COVID-19 [5], [6]. 

 

The mean age of patient 40(+/-20) years old the female were 67.5% the percentage of patient having BMI 

<18 was 2.1% while the BMI >25 was 44.2% in contrast to another study in which BMI < 18 was 12.9%, 

BMI > 25 was 31.3% [7]. The blood group O takes the highest frequency body weight, the main cause of 

that need to be more studied. O blood group prefers the high protein diet with lean meat and fish [8]. The 

severity of disease was higher for individuals with blood group A+ (8.1%) than blood group O+ (5.7%) and 

the lowest severity for blood groups were A-, B-, AB- and O-, other study published in ClinicaChimicaActa 

showed that the percentage of patients with type A+ in the covid-19 group was higher the blood type O+. 

This research showed that 97.8% of patients with covid-19 didn’t require hospitalization, this study 

disagreed with other study done in America which showed that 68.4% of patients in their study required 

hospitalization and mechanical ventilation [9], [10]. About patient’s past medical history, 87% don’t suffer 

from any disease, but 4%, 3%,3%,2% and 1% suffer from hypertension, asthma, heart disease, immune 

disease and diabetes respectively. SAGE journals explained multiple contributing factors to the elevated 

risk of patients with chronic diseases [11]. Covid-19 infection among hypertensive patients complicated by 

myocardial infarction [12]. Regarding outcome of covid-19 patients, in this study 77.7% completely 

recovered and 22.3% still have some symptoms after recovery, compared with article from Geriatrics 

Department in Italy which found that patients who had recovered from COVID-19, 87.4% reported 

persistence of at least 1 symptom, particularly fatigue and dyspnea [13]. 

 

6. Conclusions 

1-Infected patients had blood group O+,A+,B+,AB+,O-,B-,A- and AB- respectively from high to low 

4%1%3%3%2%

87%

hypertention diabetes heart diseases

asthma immune diseases healthy
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percentage. 

2 -The severity of signs and symptoms was higher for individuals with blood group A+ (8.1%) 

3- About 87% didn’t have history of chronic diseases 

4- Regarding of outcome in this study 77.7% completely recovered and 22.3% still have some 

symptoms after recovery. 

 

Recommendations: 

1. To the Ministry of Education in Iraq and to researchers throughout the world within their specialization: 

That this be a topic for their research in various places in Iraq and the world. 

2. To the Ministry of Health should make an accurate electronic database counting so that researchers can 

benefit from it. 

 

Acknowledgement: we would like to express our special thanks of gratitude to every person who helped us 

and support us throughout the research to do this wonderful project. We are really thankful to them. 

 

7. References 

[1] Ad’hiah AH, Allami RH, Mohsin RH, Abdullah MH, AL-Sa’ady AJ, Alsudani MY. Evaluating of 

the association between ABO blood groups and coronavirus disease 2019 (COVID-19) in Iraqi patients. 

EJMHG. 2020 Dec;21(1):1-6. 

 

[2] Al-Khatieeb MM, Al-Joubori SK, Taha SS. Association of ABO Blood Group and Rhesus Factor 

with Dental Malocclusion in a Population of Baghdad, Iraq. International Journal of Medical Research & 

Health Sciences. 2018 Jan 1;7(1):165- 9. 

 

[3] Bhattacharjee S, Banerjee M, Pal R. ABO blood groups and severe outcomes in COVID-19: A 

meta-analysis. Postgraduate Medical Journal. 2020 Dec 23. 

 

[4] Caramelo F, Ferreira N, Oliveiros B. Estimation of risk factors for COVID-19 mortality-

preliminary results. MedRxiv. 200 Jan 1. 

 

[5] Flegel WA. COVID-19: risk of infection is high, independently of ABO blood group. 

haematologica. 2020 Dec 1;105(12). 

 

[6] Gibson PG, Qin L, Puah SH. COVID-19 acute respiratory distress syndrome (ARDS): clinical 

features and differences from typical pre-COVID-19 ARDS. Med J Aust. 2020 Jul 1;213(2):54-6. 

 

[7] Hoffmann M, Kleine-Weber H, Krüger N, Mueller MA, Drosten C, Pöhlmann S. The novel 

coronavirus 2019 (2019-nCoV) uses the SARS-coronavirus receptor ACE2 and the cellular protease 

TMPRSS2 for entry into target cells. BioRxiv. 2020 Jan 1. 

  

[8] Hoiland RL, Fergusson NA, Mitra AR, Griesdale DE, Devine DV, Stukas S, et al.The association 

of ABO blood group with indices of disease severity and multiorgan dysfunction in COVID-19. Blood 

advances. 2020 Oct 27;4(20):4981-9 . 

 

[9] Jayanama K et al. The association between body mass index and severity of Coronavirus Disease 

2019 (COVID-19): A cohort study. PloS one. 2021 Feb 16;16(2):e0247023. 

 



Mohammed, et.al, 2022                                                                                                                            BNIHS 

 

1966 
 

[10] Lebiush M, Rannon L, Kark JD. The relationship between epidemic influenza A (H 1 N 1) and 

ABO blood groups. Epidemiology & Infection. 1981 Aug;87(1):139-46. 

 

[11] Li YC, Bai WZ, Hashikawa T. The neuroinvasive potential of SARS‐CoV2 may play a role in the 

respiratory failure of COVID‐19 patients. Journal of medical virology. 2020 Jun;92(6):552-5. 

 

[12] Mahase E. Coronavirus: covid-19 has killed more people than SARS and MERS combined, despite 

lower case fatality rate. BMJ 368: m641. 

 

[13] Muñiz-Diaz E et al. Relationship between the ABO blood group and COVID-19 susceptibility, 

severity and mortality in two cohorts of patients. Blood Transfusion. 2021 Jan;19(1):54. 

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

https://www.healthsciencesbulletin.com/

