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Background: Diabetes mellitus is a significant risk factor for adverse 
outcomes in COVID-19. ABO blood groups have been proposed to influ-
ence susceptibility and clinical outcomes in infectious diseases. Nev-
ertheless, the evidence indicates a limited relationship between ABO 
blood groups and metabolic/renal markers in diabetic patients with 
COVID-19. Objective: The aim was to determine ABO blood group dis-
tribution and their association with glycemic control and renal func-
tion markers in diabetic patients diagnosed with COVID-19 in Iraq. 
Methods: A cross-sectional study was performed at Al-Mustansiriyah 
Diabetes Center, Iraq, 2020--2021. Patients with diabetes who had 
confirmed COVID-19 were included. Blood-group distribution of ABO 
was described. Glycemic control markers (HbA1c and fasting plas-
ma glucose) and renal-related markers (serum urea, creatinine, and 
uric acid) were reported using mean ± SD. Analytical analyses were 
conducted to study associations between ABO blood groups, HbA1c, 
and biochemical variables. Results: 87 people with diabetic COVID-19 
were enrolled. ABO groups were divided by blood group: B (n=28), A 
(n=25), O (n=18), and AB (n=13), with few Rh-negative groups (A− 
n=1, B− n=2). Mean HbA1c was 9.13 ± 1.83%, mean age was 55.4 ± 
12.1 years and mean fasting plasma glucose 229.38 ± 92.91 mg/dL. 
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No significant differences were found across ABO blood groups for 
any biochemical marker. HbA1c presented a positive relationship with 
fasting plasma glucose and negative associations with renal markers, 
serum urea, creatinine, and uric acid. In the diabetic patients with 
COVID-19, ABO blood groups B and A were the most common. Meas-
ures of glycemic control were associated with renal-related biochemi-
cal markers: this indicates a potential metabolic-renal interplay in the 
case of this population. More extensive studies using larger samples 
are required to further investigate the relevant role played by ABO 
blood groups in the clinical outcome of diabetic COVID-19 patients.

1. Introduction

COVID-19 has become one of the most severe chal-
lenges to health systems worldwide. Chronic condi-
tions including diabetes are associated with a high 
risk for severe infection1,2. Since the control of blood 
glucose and other blood parameters is an important 
part of early patient recovery, there is an urgent re-
quirement to determine if any association exists 
between blood parameters/status and outcomes 
of COVID-19 disease3,4. Glycaemic regulation is an 
important parameter in individuals with diabetes. 
Tracking of glycemic control has the potential to pro-
vide information regarding long-term diabetes sta-
tus. Glycemic control also serves as a parameter to 
gauge whether threshold metabolic targets are met. 
Parameters such as glycated hemoglobin (HbA1c) 
and fasting plasma glucose are accepted gauge in-
dicators of glycaemic control. Renal functions have 
attracted significant research attention since COV-
ID-19, as acute kidney injury has been observed 
when COVID-19 patients present for treatment6,7. 
Blood parameters of COVID-19 infection and dia-
betic patients in Iraq are not well explored, and the 
relationship of ABO blood groups with these blood 
markers is unknown.

Apart from the metabolic drivers, ABO blood 
groups have been studied as potential biological de-
terminants for susceptibility to infectious diseases 
like COVID-19. There has been debate on the effect 
of ABO blood group antigens on viral entry mecha-
nisms, inflammatory pathways, thrombosis risk, and 

immune response. However, the available evidence 
is mixed, and the link between ABO blood groups 
and biochemical markers is not well established in 
diabetic patients with COVID-19, especially those 
from Middle Eastern populations10,11. The specific 
objectives were to determine the distribution of ABO 
blood groups in Iraqi COVID-19-infected diabetic pa-
tients, to assess the association between ABO blood 
groups and glycemic control parameters (HbA1c, 
fasting plasma glucose), and to evaluate the associ-
ation between ABO blood groups and renal markers 
like: creatinine and urea in addition to uric acid in 
this population.

2. Materials and Methods

2.1 Study design and setting:  A cross-sectional 
study was carried out at Al-Mustansiriyah Diabetes 
Center, Iraq from 2020 to 2021 including patients 
with diabetes diagnosed with COVID-19.

2.2 Study population:  This was a cohort study of 
adult diabetic individuals with confirmed COVID-19 
status who attended or were managed at the diabe-
tes center during the study. The following variables 
were extracted: Demographic data: age (mean ± SD), 
ABO blood group (A, B, AB, O; Rh-negative categories 
were documented but limited in number); Glycemic 
control markers: HbA1c and fasting plasma glucose 
(FPG); Renal-related markers: serum urea, serum 
creatinine, serum uric acid. Laboratory measure-
ments were performed at two time points. Baseline 
examination (Time Point 1) was taken during the 
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initial clinical examination; the secondary evalu-
ation (Time Point 2) was done around 8-12 weeks 
later, which is the biological interpretation window 
of HbA1c. HbA1c1 and HbA1c2 were defined by13 as 
the baseline and follow-up HbA1c measurements re-
spectively.

Inclusion criteria
•	 Patients with diabetes mellitus (diagnosis 

type 1 or 2).
•	 Confirmed infection of COVID-19 during 

2020--2021.
•	 Availability of ABO blood group data.
•	 Availability of important laboratory investi-

gations (HbA1c, FPG, renal markers).
Exclusion criteria
•	 Patients with incomplete laboratory data 

for primary outcomes.
•	 Patients with missing ABO blood group 

classification.

•	 Patients with conditions that would seri-
ously compromise renal markers (e.g., end-stage re-
nal disease).
•	 Patients with significant comorbidities (e.g., 

stage 4-5 chronic kidney disease, active malignancy, 
liver cirrhosis) that could independently modify gly-
cemic conditions or renal parameters to avoid con-
founding.
•	 Participant age was considered in the anal-

ysis to ensure it did not act as a confounding factor.
2.3  Data  acquisition  involved  gathering  informa-

tion from existing clinical and laboratory documen-
tation. 

2.4  The  principal  outcome  of  this  inves-
tigation  centered  on  the  correlation  be-
tween  ABO  blood  groups  and  biochemical  indica-
tors,  specifically  those  related  to  glycemic  con-
trol (HbA1c, FPG) and renal function/metabolic re-
nal stress (urea, creatinine, uric acid).

4 
 

Table 1. Distribution of ABO blood groups among diabetic patients with COVID-19 (n = 87) 

Blood group Frequency (N) Percentage (%) 
A 
B 

AB 
O 
A- 
B- 

Total 
 Rh-negative groups are shown separately; percentages are based on total cohort. 

The mean age of the total cohort was 55.4 ± 12.1 years (mean ± 

Table 2. Mean age by ABO blood group 

Blood group Mean age (years)± SD 
A 55.7±
B 54.3±

AB 54.02±
O 57.50±
A- 
B- 

SD not calculated for Rh-negative groups because of small sample sizes. 

Note: Age did not differ significantly among ABO blood groups (p = 0.62, Kruskal–Wallis test). 

The mean HbA1c level was 9.13 ± 1.83% at baseline, showing poor 
glycemic control. The mean of fasting plasma glucose was 229.38 ± 92.91 mg/dL, confirming hyperglycemia 4 
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2.5 Statistical analysis:  Analysis of data was per-
formed using IBM SPSS Statistics for Windows, ver-
sion 31.0 (IBM Corp., Armonk, NY, USA). Blood groups 
(categorical variables) were indicated as frequencies 
and percentages. Mean ± standard deviation (SD) 
was reported for continuous variables. Normality of 
distribution was tested by the Shapiro--Wilk test. For 
continuous variable comparisons among ABO blood 
groups, one-way ANOVA tests were used to compare 
normally distributed data with Kruskal--Wallis tests 
for non-normal distributions. Correlation analysis 
(Pearson or Spearman as appropriate) was per-
formed to evaluate the relationships between HbA1c 
with renal-related markers and FPG. P < 0.05 was 
considered statistically significant. Additionally, the 
relationship between age and continuous biochem-
ical markers was assessed using Spearman’s rank 
correlation coefficient due to the non‑normal distri-
bution of some variables.

2.6 Ethical considerations:  The proposal of this 
study was checked and approved by the Ethics Com-
mittee at Al-Mustansiriyah University’s College of 
Pharmacy. We used data from patient records at the 
Al-Mustansiriyah Diabetes Center, but we made sure 
to keep everything anonymous. This meant that we 

didn’t collect any personal details that could identify 
the patients. Before we started collecting data, all the 
participants agreed to take part by giving their elec-
tronic consent. They had to actively choose to agree 
by selecting the “I agree” option. We followed all the 
ethical rules for doing research with human subjects, 
and we made sure to protect everyone’s confidenti-
ality.   

3. Results

3.1 Distribution of ABO blood group:  87 diabet-
ic patients having COVID-19 were included. ABO 
Blood Group Distribution indicated that group B was 
most representative (n = 28, 32.2%), followed by A 
(n = 25, 28.7%), O (n = 18, 20.7%), and AB (n = 13, 
14.9%). Rh-negative blood was rare (A− n = 1, B− n = 
2) (Table 1).  This distribution, characterized mainly 
by groups B and A, contrasts with the global pattern 
where group O tends to be most prevalent. Nonethe-
less, it aligns with earlier findings regarding the dis-
tribution of blood groups in Iraqi populations. 

3.2 Age distribution among the blood groups: The 
mean age of the total cohort was 55.4 ± 12.1 years 
(mean ± SD). Average age differed slightly among 

5 
 

Table 3. The biochemical profile of diabetic patients with COVID-19 

Parameter Time point Mean ± SD 
HbA1c (%) 9.13±1.83
HbA1c (%) 8.54±1.49

Fasting plasma glucose (mg/dL) 229.38±92.91
Fasting plasma glucose (mg/dL) 161.00±31.22

Serum urea (mg/dL) 34.44±15.59
Serum urea (mg/dL) 29.18±10.69

Serum creatinine (mg/dL) 0.78±0.40
Serum creatinine (mg/dL) 0.72±0.42
Serum uric acid (mg/dL) 4.98 ± 2.30
Serum uric acid (mg/dL) 4.08 ± 1.27

Time point 1 = baseline; time point 2 = follow-up (8–12 weeks). HbA1c: glycated hemoglobin; SD: standard 
deviation. 
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Table 4B. Correlation of HbA1c (time point 2) with biochemical parameters 

Parameter Correlation coefficient P-value 
FPG 1 
FPG 2 

Serum creatinine 1 –
Serum creatinine 2 –

Serum urea 1 –
Serum urea 2 –

Serum uric acid 1 –
Serum uric acid 2 –

Spearman’s rank correlation coefficient used due to non-normal distribution of some variables. FPG: fasting 
plasma glucose. p < 0.05: statistically significant. 

Table 4C. Correlation of age with biochemical parameters 

Parameter Correlation coefficient P-value 
HbA1c1 
HbA1c2 

FPG 1 
FPG 2 

Serum urea 1 
Serum urea 2 

Serum creatinine1 
Serum creatinine2 
Serum uric acid 1 
Serum uric acid 2 

Spearman’s rank correlation coefficient used due to non-normal distribution of some variables. FPG: fasting 
plasma glucose. p < 0.05: statistically significant. 
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Table 4A.  Correlation of HbA1c (time point 1) with biochemical parameters 

Parameter Correlation coefficient P-value 
FPG 1 
FPG 2 

Serum creatinine 1 –
Serum creatinine 2 –

Serum urea 1 –
Serum urea 2 –

Serum uric acid 1 –
Serum uric acid 2 –

Spearman’s rank correlation coefficient used due to non-normal distribution of some variables. FPG: fasting 
plasma glucose. p < 0.05 considered statistically significant. 
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Table 5. Biochemical parameters by ABO blood group among diabetic patients with COVID-19 (n = 87) 

Parameter Blood Group 
A (n=25)  

 Blood Group 
B (n=28) 

Blood Group 
AB (n=13) 

Blood Group 
O (n=18) 

p-value 

HbA1c1 (%) 8.95 ± 1.76 9.24 ± 1.91 9.08 ± 1.82 9.18 ± 1.85
HbA1c2 (%) 8.46 ± 1.52 8.61 ± 1.48 8.42 ± 1.55 8.62 ± 1.46

FPG1 (mg/dL) 224.5 ± 90.2 235.1 ± 94.5 228.3 ± 91.7 226.9 ± 93.1
FPG2 (mg/dL) 159.2 ± 30.5 163.4 ± 31.8 158.7 ± 29.9 161.9 ± 32.0
Urea1 (mg/dL) 33.8 ± 15.1 35.2 ± 16.2 34.1 ± 15.0 34.6 ± 15.8
Urea2 (mg/dL) 28.7 ± 10.3 29.5 ± 11.1 28.9 ± 10.5 29.3 ± 10.8

Creatinine1 (mg/dL) 0.76 ± 0.38 0.79 ± 0.41 0.75 ± 0.39 0.77 ± 0.40
Creatinine2 (mg/dL) 0.71 ± 0.40 0.73 ± 0.43 0.70 ± 0.41 0.72 ± 0.42
Uric acid1 (mg/dL) 4.89 ± 2.21 5.03 ± 2.35 4.95 ± 2.28 5.01 ± 2.30

Uric acid2 (mg/dL) 4.02 ± 1.25 4.11 ± 1.28 4.05 ± 1.26 4.09 ± 1.27
Values are mean ± standard deviation. p-value from Kruskal–Wallis test; no significant differences were observed 
across groups (p > 0.05 for all comparisons) 

4. Discussion ABO blood groups, with the maximum mean age in 
blood group O (57.5 years) (Table 2). The age differ-
ence was not statistically significant among groups 
(p = 0.62, Kruskal--Wallis test).

3.3 Glycemic control and renal markers: The mean 
HbA1c level was 9.13 ± 1.83% at baseline, showing 
poor glycemic control. The mean of fasting plasma 
glucose was 229.38 ± 92.91 mg/dL, confirming hy-
perglycemia (Table 3).

3.4 Association of ABO blood groups and biochem-
ical markers: No significant differences in biochem-
ical markers were detected among the ABO blood 
groups (A, B, AB, and O) at either assessed time 
point, as shown in Table 5. The Kruskal-Wallis tests 
produced p-values exceeding 0.05 for all compari-
sons involving HbA1c, fasting plasma glucose, urea, 
creatinine, and uric acid across the different blood 
groups. These findings indicate that, within this sam-
ple, ABO blood group does not appear to be linked to 
variations in glycemic control or renal function. 

3.5 Correlation between HbA1c and Biochemical 
parameters:  Although no association was found be-
tween ABO blood groups and the variables studied, 
correlation analysis demonstrated a positive rela-

tionship between HbA1c and fasting plasma glucose 
levels, alongside negative correlations with serum 
urea, serum uric acid, and serum creatinine. The 
correlation coefficients and corresponding p-values 
are detailed in Tables 4A and 4B. Furthermore, anal-
ysis of the relationship between age and biochemical 
parameters showed no significant correlations at ei-
ther time point, as shown in Table 4C.

4. Discussion

In a cross-sectional study of Iraqi patients diag-
nosed with COVID-19 and diabetes during the period 
2020-2021, we aimed to determine the distribution 
of ABO blood groups along with their relevance to 
parameters that determine glycemic control and re-
nal markers in that cohort.  Blood groups B and A 
were identified as the most prevalent in the studied 
population, followed by groups O and AB. This distri-
bution deviates from the global trend, where blood 
group O is typically dominant, but aligns with earlier 
reports concerning Iraqi populations10. The elevated 
frequencies of groups A and B may be influenced by 
underlying genetic factors or potential selection bias 
related to diabetes and susceptibility to COVID-19; 
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however, given the limited sample size, more exten-
sive population-based investigations are required to 
clarify these observations.

The elevated mean HbA1c (9.13%) indicated that 
a significant proportion of patients suffered from 
poor long-term glycemic control. Having high blood 
sugar and poorly managed diabetes can weaken 
the immune system’s ability to fight off infections. 
It can also increase inflammation, heightening sus-
ceptibility to severe viral infections. Therefore, 
managing diabetes may help prevent serious viral 
illness15. In diabetic COVID-19 patients, poor glyce-
mic control can exacerbate worse outcomes, such 
as oxidative stress, endothelial dysfunction, and 
increased pro-thrombotic tendencies16. The co-
hort exhibited renal-related biochemical changes 
that indicated specific alterations in kidney com-
ponents. Chronic hyperglycemia is known to lead 
to glomerular damage, microvascular injury, and 
the progression of diabetic nephropathy, highlight-
ing the biological relevance of the relationship be-
tween glycemic control and kidney markers. Fur-
thermore, the COVID-19 virus has the potential to 
worsen kidney issues due to factors such as inflam-
mation, dehydration, low oxygen levels, and direct 
viral damage17.

 The correlation analysis showed a positive rela-
tionship between HbA1c and fasting plasma glucose. 
This result was expected, as both measurements are 
indicators of blood sugar levels. Of interest, HbA1c 
negatively correlated with certain renal markers 
including urea, creatinine, and uric acid. This may 
be explained by sample-specific variations, time of 
laboratory evaluation, pharmacologic influence, or 
variability in acute versus chronic metabolic state 
during COVID infection. These findings offer strong 
rationale for considering clinical context as well as 
hydration and disease severity when interpreting 
laboratory biochemical markers in patients with di-
abetes who contract COVID-1918,19.

Regarding ABO blood groups, there have been 
previous publications hypothesizing about poten-
tial associations of certain blood groups with sus-
ceptibility or severity of COVID-19 disease19. While 
our study did not identify any statistically signifi-

cant associations between ABO blood groups and 
the observed biochemical profiles, ABO distribu-
tion among our patients provides a baseline for 
future epidemiological studies to assess the Iraqi 
diabetic patient with COVID-19. Our data may be 
used as a reference when attempting to elucidate 
any effects of blood groups on disease severity, hos-
pitalization, and mortality. Consistent with these 
findings, the analysis of biochemical parameters 
according to ABO blood group (Table 5) revealed 
no significant differences. This observation sup-
ports the absence of a direct relationship between 
ABO blood types and either glycemic control or re-
nal function within this cohort of diabetic patients 
with COVID-19. 

Limitations

There are limitations to our study: First, our 
cross-sectional study design makes it difficult to 
establish causality between ABO blood group and 
biochemical markers of disease progression. Sec-
ond, Rh-negative blood types were rare (A− and B−), 
which limited power for subgroup analysis. Third, 
we did not assess clinical severity outcomes (e.g., 
ICU admission requirement, oxygen requirement, 
mortality) of COVID-19 disease, which would help to 
determine clinical impact of COVID-19 with differing 
ABO blood types. Lastly, we were unable to account 
for some important potential confounders that were 
unavailable (e.g., duration of diabetes, body mass in-
dex, hypertension, medication use such as steroids, 
baseline kidney disease).

5. Conclusion

In this Iraqi cross-sectional study during 2020-
2021 about diabetic patients with COVID-19 infec-
tion, blood groups B and A were the most common, 
accounting for 32.2% and 28.7% of patients, respec-
tively. the studied patients had poor glycemic con-
trol shown by high HbA1c and fasting plasma glu-
cose levels. There was a significant correlation be-
tween HbA1c with fasting glucose and renal-related 
biochemical markers which indicates metabolic--re-
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nal axis connection.  There were no distinct relation-
ships found relating ABO blood groups as well as in-
dices of glucose homeostasis neither renal function. 
To better understand the potential influence of ABO 
blood types on individuals at elevated risk, espe-
cially regarding COVID-19, studies involving larger 
populations and more detailed clinical outcomes are 
needed.  
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