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groups and the severity of COVID-19. The study evaluated 300 COVID-19
patients who visited Rzgary Hospital and Zheen International Hospital in Erbil

“Corresponding Author between April 2020 and December 2020, and collected data on age, gender,
disease severity, and ABO blood groups. The chi-square statistic applied to
examine the frequency and correlation of blood groups, and It was determined
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1. Introduction

The coronavirus disease 2019, , also known as COVID-19 is caused by a novel coronavirus called
SARS-CoV-2 [1].The severity of the COVID-19 disease is extremely variable. This is what suggests
that host factors must be having great impact on the outcomes including age, weight, and smoking
history a. Moreover, various hereditary variables are also very likely to play a part or a role in the
affected host's thromboinflammatory response [2].

The well-known the blood grouping system referred to as ABO is very frequently investigated within
the scope of medical treatment. This is because it is the most extensively studied erythrocyte antigen
system and is also known to be the most easily accessible factor that is present in an individual's
genome [3]. The earliest recognized blood groups were the antigens of the human blood's ABO system,
and they were also the first ever human genetic markers to be discovered [4]. In addition, the ABO
blood group system has already been known to have link with a variety of different bacterial and viral
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infections including helicobacter pylori norovirus, HBV, SARS-COV, and MERS-COV [5]. Current
findings has shown a connection between the ABO blood types and disease risk, particularly COVID-
19, which has been determined to be a concern [6]. Furthermore, when the COVID-19 virus emerged,
Chinese patients have shown evidence of a possible association between ABO blood types and
COVID-19 predisposition [5, 7]. However, in the Kurdistan Region there is a lack of evidence
suggesting that a link exists between the COVID-19 disease and ABO blood groups. Understanding
the contributing factors to the severity of COVID-19 can provide valuable insights for effective
management and targeted interventions. The evidence from conducted studies in different populations
suggests a potential association between ABO blood groups and COVID-19 severity, but the
relationship remains to be explored in specific regional contexts. Consequently, our hypothesis
postulates that individuals with certain ABO blood groups (A, B, AB, or O) have a higher likelihood
of experiencing severe COVID-19 symptoms compared to individuals with other blood groups.

2. Methodology

2.1 Study Area and Data Collection

The study was carried out in Erbil, the capital of the Kurdistan region located in northern Irag. A
purposive sampling strategy was used to choose the study sample from COVID-19 patients who visited
Rzgary Hospital and Zheen International Hospital in Erbil between April 2020, and December 2020.
The data of a total of 300 patients was collected, most of which had a severe COVID-19 disease
progression.

2.1 Data Analysis
The following parameters were analyzed statistically to find significant differences amongst the data:

1. Demographic information such as Age and Gender of the patients based on frequency and
percentage of severe COVID-19.

2. The relative frequency of different blood groups in severe cases of COVID-19 compared to their
frequency in the overall population.

3. A more specific analysis was carried out for each of the four ABO blood groups, focusing on
the diseases that demonstrated a difference in the initial analysis.

4. Data analysis was done using IBM SPSS Statistics (version 19.0) program. Chi-square analysis
and frequency analysis were employed to discover associations. The frequency of the ABO
blood group in each population was used to generate odds ratios (ORs) with 95% confidence
intervals (CIs). p < 0.05 was used as the significance value.

3. Findings and Disscussion

The study has involved 300 patients who were diagnosed at the Rzgary Hospital and Zheen
International Hospital. The patients were hospitalized between the months of April 2020 to December
2020. Among the patients male showed a higher prevalence in the patient cohort, with 186 male
patients compared to 114 female patients, with a ratio of 1.63:1 with age range between 10 and 87
years old, with a mean age of 45.5 years, as indicated in Table 1. Regarding to the severity of COVID-
19, the collected data showed 189 severe cases, amongst 68 with O blood group, 59 with A, 41 with
B, and 21 patient with AB, moreover, 111 non-sever cases as shown in Figure 1. Moreover, with
performing the combined association analysis among ABO blood group and COVID-19, we have
observed statistically no significant difference in ABO blood groups and COVID-19 infection as for
A (P =0.146, OR = 0.560, 95% CI = 0.256-1.224), for O blood group (P =0.308, OR =0.520 % CI =
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(0.236-1.114), for B and AB (P=0.861, OR = 0.934, 95% CI = 0.436-2.00; and P = 0.530, OR = 0.768
, 95% CI = 0.337- 1.749, respectively) Table 2. Besides, the chi-square analysis has shown minor to
moderate connection between ABO blood group and intensity of COVID-19 and Phi value= 0.110.
However, statistically no significant has been found as the P value= 0.304 in chi square analysis as
indicated at Table 3.

Table 1: The frequency and percentage of severe COVID-19 cases based on gender and age groups.

Gender Frequency Percentage

Male 186 62.00

Female 114 38.00

Age

10-20 9 3.00

21-30 46 15.33

31-40 85 28.33

41-50 50 16.66

51-60 50 16.66

61-70 44 14.66

70> 16 5.33
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Figure 1: The Frequency and percentage of ABO blood groups among severe and non-severe
COVID-19 cases.
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Table 2: Association examination of ABO blood type between severe and non-severe COVID-19

cases.
Blood | Severe cases | Non-severe OR (95% CI) Significance
groups cases (P-value)
O] 68 29 0.520 (0.236-1.114) 0.308
A 59 42 0.560 (0.256-1.224) 0.146
B 41 24 0.934 (0.436-2.00) 0.861
AB 21 16 0.768 (0.337- 1.749) 0.530

OR; Odds ratio after adjustment, Cl; Confidence Interval.

Table 3: The correlation analysis between COVID-19 severity and ABO blood groups.

Asymp. Sig. Symmetric Measures
Chi-Square Tests Value | df (2-sided) Value
Pearson Chi-Square 36208 3 304 l;lr(])immal by Nominal 110
Likelihood Ratio 3.669 3 .299 | Cramer's V 110
Lmear_-by-Lmear 1.846 1 174 N of Valid Cases 300
Association
N of Valid Cases 300

a. 0 cells (0.0%) have expected count less than 5. The
minimum expected count is 13.69.

4. Discussion

The coronavirus disease 2019, , also known as COVID-19 is caused by a novel coronavirus called
SARS-CoV-2 [1].The severity of the COVID-19 disease is extremely variable. This is what suggests
that host factors must be having great impact on the outcomes including age, weight, and smoking
history a. Moreover, various hereditary variables are also very likely to play a part or a role in the
affected host's thromboinflammatory response [2].

The well-known the blood grouping system referred to as ABO is very frequently investigated within
the scope of medical treatment. This is because it is the most extensively studied erythrocyte antigen
system and is also known to be the most easily accessible factor that is present in an individual's
genome [3]. The earliest recognized blood groups were the antigens of the human blood's ABO system,
and they were also the first ever human genetic markers to be discovered [4]. In addition, the ABO
blood group system has already been known to have link with a variety of different bacterial and viral
infections including helicobacter pylori norovirus, HBV, SARS-COV, and MERS-COV [5]. Current
findings has shown a connection between the ABO blood types and disease risk, particularly COVID-
19, which has been determined to be a concern [6]. Furthermore, when the COVID-19 virus emerged,
Chinese patients have shown evidence of a possible association between ABO blood types and
COVID-19 predisposition [5, 7]. However, in the Kurdistan Region there is a lack of evidence
suggesting that a link exists between the COVID-19 disease and ABO blood groups. Understanding
the contributing factors to the severity of COVID-19 can provide valuable insights for effective
management and targeted interventions. The evidence from conducted studies in different populations
suggests a potential association between ABO blood groups and COVID-19 severity, but the
relationship remains to be explored in specific regional contexts. Consequently, our hypothesis
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postulates that individuals with certain ABO blood groups (A, B, AB, or O) have a higher likelihood
of experiencing severe COVID-19 symptoms compared to individuals with other blood groups.

5. Conclusion

Thus, according our analysis, patients in Erbil with blood group A are more likely to contract COVID-
19. Also, it can be said that there is statistically no correlation between the COVID-19 severity of the
patients and their ABO blood group. Nonetheless, our findings indicated that blood type B people had
the highest probability of experiencing severe symptoms. Nevertheless, there weren't enough patients
with blood group B to provide a statistically meaningful result. This recommends researches with
larger sample sizes are required to corroborate our findings and reveal a meaningful existing link and
outcome.
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