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ABSTRACT

Objective: To find out the association of type 2 diabetes mellitus with ABO and Rh blood groups.

Study Design: Cross sectional study.

Place and Duration of Study: Department of Haematology, Combined Military Hospital Lahore, from Jul to Dec 2020.
Methodology: A total 179 patients with type 2 diabetes mellitus and 50 healthy individuals were inducted into the study. Five
(5ml) blood from the patients was taken via aseptic venipuncture in a tube containing EDTA. HbA1C was generated through
automated analyzer Cobas ¢501 and blood grouping was carried out using tube method by an experienced technician.

Results: A total of 179 (77.8%) individuals with diabetes mellitus type 2 and 50 (21.7%) healthy cases were inducted into the
study as a control group. A statistically significant difference was observed with blood group B being the most prevalent
among them (p=0.001). There was a greater frequency of Rh-negative blood group in patients having diabetes mellitus type 2
as compared to the control group.

Conclusion: There is a strong association found between ABO and Rh blood group with diabetes mellitus type 2. Blood group
B negative was the most common among the patients having diabetes mellitus type 2. Blood group O positive showed the
least association.
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INTRODUCTION

Two major human blood group antigen system
which are of prime importance in the field of transfu-
sion medicine includes ABO and Rhesus (Rh). ABO
blood groups antigens are inherited on the surface of
red blood cells in addition to other tissues!. In 1901
Karl Landsteiner was the first person who discovered
this ABO blood grouping. The type of blood group that
a patient will have depends upon the presence or
absence of A, B and Rh genes. Since 19t century, there
has been an assorted challenge to find out a possible
relationship between various metabolic and malignant
diseases and ABO blood groups?. A certain blood
group can predispose the patient to having an increa-
sed susceptibility to a specific disease like the persons
having blood group O are predisposed to peptic ulce-
ration and the persons having blood group A have a
more susceptibility of developing stomach carcinom-
as®. Other diseases associated with ABO blood groups
include hepatitis B, vascular diseases, and abdominal
aortic aneurism etc?.

One of the most common medical problems in
our community is diabetes mellitus, having significant
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mortality and morbidity. Main characteristic feature of
this disease is presence of hyperglycaemia due to a
defect in insulin secretion or an increase resistance to
insulin at cellular level®. It is divided into two subty-
pes. Type 1 or the insulin dependent diabetes mellitus
and type 2 the non-insulin dependent diabetes melli-
tus. Type 2 diabetes is the most common form accoun-
ting for around 90-95% of all the diabetic cases world-
wide®.

ABO blood grouping and diabetes mellitus has
a genetic basis. Some environmental factors may play
a significant role in the development of their genetic
expressions, they both might have an association with
each other. A positive association may mean that there
will be an increased susceptibility of acquiring or deve-
loping this condition. Lack of association may reflect a
specific blood group to be a protective factor against
diabetes. Therefore, the objective of this study was to
check association of ABO and Rh blood group with
diabetes mellitus type-2.

METHODOLOGY

This cross sectional study was conducted at the
Haematology department, Combined Military Hospi-
tal, Lahore from July to December 2020 after approval
from ethics committee review board IRB#196/2020.
Written informed consents were taken from patients.
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Sampling was non-probability consecutive samp-
ling technique. A sample size of 179 was calculated
using frequency of Rh+ blood group in diabetes mell-
itus type 2 as 86.6%, keeping power of test 80% and
alpha=0.05 using open EPI sample size calculator
version 3.017.

Inclusion Criteria: All the patient with type 2 diabetes
reporting to the department of Medicine for routine
checkup were included in the study, irrespective of
age, gender and duration of disease.

Exclusion Criteria: Patients with other comorbid con-
ditions like gastric or cardiac problems were excluded
from the study.

American Diabetic Association defined diabetes
mellitus by fasting plasma glucose level of >126 mg/dl
or 2-hour OGTT plasma glucose level of >200 mg/dl
or HbAIC >6.5%8. Fifty healthy patients were taken as
control group.A 5ml blood sample was taken in the
EDTA tube from the antecubital vein. Blood grouping
was carried out using direct tube method by an expe-
rienced technician. A 5% cell suspension was prepared
by mixing one drop of packed cells with 19 drops of
buffered normal saline. Label the tube as A, B, AB, and
Rh D. Place one drop of antiserum in each tube. Add a
drop of test cell suspension into each of the tube con-
taining anti-serum. Mix gently and centrifuge tubes for
15 second at 3500rpm. Macroscopically and microsco-
pically agglutination was checked and result was
recorded.

Data was analyzed using SPSS-25. Data normality
was assessed using Shapiro wilk test. This showed
that data was not normally distributed. Patients were
divided into 2 groups based on presence or absence of
diabetes mellitus type 2. Mean and SD was calculated
for numerical variables. Percentage and frequency was
calculated for categorical variables. Chi square test was
used for establishing association between qualitative
variables among various groups. The p-value of <0.05
was considered statistically significant.

RESULTS

A total of 179 (77.8%) individuals with diabetes
mellitus type 2 and 50 (21.7%) healthy cases were ind-
ucted into the study as a control group. Mean age of
the patients was 47.2 years SD 7.8 years with a range of
34-65 years. Out of total 229 patients 106 (46.1%) were
males and 123 (53.5%) were females.

Blood group B was the most prevalent of all with

a percentage of 78 (33.9%), followed by blood group
A, 66 (28.7%), blood group AB, 48 (20.9%) and blood

group O, 37 (16.1%). Rh-ve patients had a higher freq-
uency 127 (55.4%) as compared to Rh +ve individuals
102 (44.6%). Distribution of various blood groups is
depicted in the Figure-1.

Distribution of Various Blood Groups (n=229)
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Figure-1: Distribution of blood groups (n=229).

When we compared the distribution of ABO
blood groups in patients with diabetes mellitus type 2.
A statistically significant difference was observed with
blood group B being the most prevalent among them
(p=0.001). There was a greater prevalence of Rh nega-
tive blood group in patients having diabetes mellitus
type 2 as compared to the control group (p=0.001) as
shown in the Table.

Table: Association of ABO blood group with diabetes

mellitus type 2.

Blood Diabetes Mellitus Type 2 p-
Group Present n=179 Absent n=50 value
A 48 (26.8%) 18 (36%)

B 71 (39.6%) 7 (14%) 0.001
AB 40 (22.3%) 8 (16%)

O 20 (11.2%) 17 (34%)

Rh +ve 68 (37.9%) 34 (68%) 0.001
Rh -ve 111 (62%) 16 (32%) )

Blood group B-ve (n=53) was most prevalent
in diabetes mellitus type 2 group, followed by A-ve
(n=29). However, in control group the most prevalent
blood group was O+ve (n=14) followed by A+ve (n=
11). This difference was statistically significant p=0.001
as shown in the Figure-2.

DISCUSSION

During mid 1950’s the relationship between blood
groups and systemic disease were identified for the
first time. Other diseases associated with ABO blood
groups include hepatitis B, vascular diseases, and
abdominal aortic aneurysm etc.

In this study the most prevalent blood group
in the control group was A (36%) followed by blood
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Figure-2: distribution of various blood groups among
diabetics (n=179) and control group (n=50).

group O (34%). The control population was mostly
Rh +ve (68%). Similar results were reported by a study
conducted by Khattak et al, who concluded that out of
total 17141 males and 5756 females 90.99% and 87.56%
were Rh +ve respectively®. Sabir et al, in their study
concluded that blood group B was most prevalent
among people of Safdarabad, followed by O, A and AB
respectively. A greater percentage of people were Rh
+vell,

In our stream of patients, we found that blood
group B was most closely associated with diabetes me-
llitus. The least associated blood group with diabetes
mellitus was O blood group. There were more Rh neg-
ative cases having diabetes mellitus type 2. Similar re-
sults were stated by Meo et al'l. Contradictory results
were shown by study conducted by Alanazi et al. Who
concluded that most prevalent blood group among the
diabetic patients was O (38.7%) and around three quar-
ters were Rh positive (74.8%)12.

The most probable explanation for the develop-
ment of ABO, Rh blood group and its association with
diabetes mellitus type 2 is still a topic of much debate.
Recent studies based on the genome wide associations
have revealed that presence of blood group antigens
both ABO and RH, amplifies the inflammatory resp-
onse of the body. Two serum markers of inflammation
are linked with single nucleotide polymorphism at the
ABO locus. These markers are known as tumour necro-
sis factor a and soluble intercellular adhesion molecule
113, Development of inflammation is the main etiologi-
cal factor responsible for insulin resistance and develo-
pment of diabetes.

No significant association was found between
ABO blood group and diabetes mellitus type 2 in a
study conducted by Khansa et al*. A study by Al-Ani
et al. suggested that there was a significant association

between genetically determined ABO and Rh blood gr-
oup system with diabetes mellitus type 2. Blood group
AB had the least contribution whereas blood group
A and B however posed a greater risk in developing
this condition’®. Results consistent with our study were
revealed by Dharmendra et al. Who stated that odds
ratio suggested that blood group B and blood group O
were at a greater risk of developing diabetes but the
result of chi square test showed no significant asso-
ciation'®. Reyhane et al, suggested that blood group O
was most common among patients with diabetes melli-
tus type 2. Blood group AB Rh negative had the least
frequency’’.

Ebeye et al showed that contradictory findings,
suggesting no significant difference in the distribution
of ABO blood groups in diabetics and non-diabetics.
However, the diabetics had a lesser prevalence of
blood group A as compared to control group. Blood
group AB was more prevalent among the diabetics’®.
Andrea et al, found no significant association between
Rh blood groups and diabetes mellitus. Whereas ABO
blood groups were different between gestational dia-
betes mellitus and control group with an odds ratio of
0.251%. With an increasing trend towards urbanization
in our communities of the rural areas and a global
increase in the incidence of diabetes, it is important to
carry out large scale studies to document association
of various risk factors associated with this common
disease. It will prevent its occurrence and identify the
prone individuals. It will pave way for its early recog-
nition and institution of optimum treatment.

CONCLUSION

We have found a strong association between ABO and
Rh blood group with diabetes mellitus type 2. Blood group
B -ve was the most prevalent among the patients having
diabetes mellitus type 2. Blood group O +ve showed the least
association. Rh negative blood group may predispose a pati-
ent to having diabetes mellitus type 2. Blood group O may
play a protective role against development of diabetes melli-
tus type 2 in an individual. Blood groups A and AB showed
no significant association with diabetes mellitus.
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