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Abstract

Background and objectives: ABO blood group distribution defers with racial and geographic variations. They are
related with diseases like cardiovascular diseases, cerebral thromboembolism. Prothrombin time may varies among
ABO blood group system which may increase the future risk of thrombosis. The present study is to assess prothrombin
time among ABO blood groups in healthy adults.

Materials and methods: A prospective type of analytical cross-sectional study was conducted in the Department of
Physiology, Dhaka Medical College, Dhaka from July 2019 to June 2020. After obtaining ethical clearance, a total 190
healthy adults were selected from different areas of Dhaka city based on inclusion and exclusion criteria, with age
ranging from 18-45 years. The subjects were interviewed and detailed history regarding personal, family, medical and
drug were taken. Prior to sample collection, informed written consent was taken from the participants. Individuals of
blood group A was selected as group A, blood group B as group B, blood group AB as group AB and blood group O as
group O. Prothrombin time was measured in the Department of Hematology and BMT Unit, Dhaka Medical College
Hospital, Dhaka. Blood grouping was done in the Department of Physiology, Dhaka Medical College, Dhaka.For statistical
analysis, One way ANOVA followed by Bonferroni test were considered using SPSS 25.0 version.

Results: In this study, blood group B was most common (33.2%). Prothrombin time was lower in blood group A
(12.93%0.30 sec), B (12.92+0.61 sec), AB (12.98+0.54 sec) than blood group O (13.08+0.39 sec) which was not
statistically significant.

Conclusion: It can be concluded that blood group A, B, AB individuals may have more chance of thrombosis due to lower
prothrombin time than blood group O individuals.
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1. Introduction

ABO blood groups were discovered by Karl Landsteiner. It was the landmark for modern practice of transfusion
medicine [1]. The incidence of ABO and Rh blood groups vary markedly with geographic and racial variations. In
Caucasians of America, the predominant blood group is the group O (45%) followed by group A (41%), B (10%) and AB
(4%). Native American Indians belong almost to blood group 0.Among western Europeans, group O occurs in highest
frequency (46%) followed by group A (42%), B (9%) and AB (3%). In eastern European, predominant blood group is
the group B (40%) [2]. In Australia and Britain, the commonest blood groups are group O and A followed by group B
and AB. In Indo-Pak sub-continent, group B and O occur in highest frequency [3]. In Bangladesh, the commonest blood
group is blood group B (34.4%) followed by group O (30.4%), A (26.7%) and AB (8.6%). Distribution of Rh positive
blood group is 97.4% and Rh negative blood is 2.6% [4].

Determination of blood group is very essential as it plays an important role in genetics, blood transfusion, forensic
medicine and may be related with diseases like duodenal ulcer, diabetes mellitus [5]. Blood group O has a strong
association with duodenal ulcer [6].

Prothrombin time is the commonly used screening tests of coagulation. This test assesses the disorders in extrinsic
clotting pathways. Abnormal result is usually seen when factor I, 11, V, VII, X are deficient. Prothrombin time testing first
emerged in the early 1900s using manual coagulation test methods. Now a day, it has been measured with commercially
available reagents and automated instrumentation [7,8].

Different researchers of various country performed studies to find out the relation of ABO blood groups with
prothrombin time. Okeke et al. (2018) found that prothrombin time was significantly prolonged in blood group A than
blood group O, B and AB [8]. On the other hand, some researchers observed no significant difference of prothrombin
time level among ABO blood groups [9].

The present study was undertaken to assess the variations of prothrombin time among ABO blood groups in healthy
adults and to identify those blood groups which may have more chance of thrombotic diseases. This study also aimed
to bring awareness to prevent thrombotic diseases related morbidity.

2. Material and methods

2.1. Study population and sample size

This prospective type of analytical cross-sectional study was carried out in the Department of Physiology, Dhaka Medical
College, Dhaka from July 2019 to June 2020. A total of 190 Bangladeshi healthy adult male and female, aged 18-45 years
were selected from different areas of Dhaka city for this study.

2.2. Grouping of the subjects

Sample size was divided into four groups on the basis of ABO blood groups.
Group A: 45 healthy adults of blood group A.

Group B: 63 healthy adults of blood group B.

Group AB: 30 healthy adults of blood group AB.

Group O: 52 healthy adults of blood group O.

2.3. Procedure methodology

The research work was carried out after obtaining ethical clearance. Subjects from different areas of Dhaka city were
contacted either by phone or in person and details of the study procedure, the nature, purpose and benefit of the study
was explained to each subject. They were asked for their voluntary participation. Subjects who were interested to take
part in the study were requested to attend the Department of Physiology, Dhaka Medical College, Dhaka. When they
came, they were interviewed and detail history regarding personal, family, medical and drug history were taken.
Anthropometric measurement of the subjects were done and blood pressure were measured. All the informations were
recorded in a prefixed data collection form. Prior to blood sample collection, informed written consent was taken from

430



World Journal of Advanced Research and Reviews, 2021, 11(03), 429-435

the participants. Prothrombin time was estimated in the Department of Haematology & BMT Unit, Dhaka Medical
College Hospital, Dhaka by using Sysmex fully automated coagulation analyzer machine. Blood grouping was done in
the Department of Physiology, Dhaka Medical College, Dhaka on the basis of presence or the absence of agglutination
by slide method. Subjects who were unable to come to Dhaka Medical College, their blood samples were collected from
their respective work station or from their home. These blood samples were carried in a cool box to the respective
department of Dhaka Medical College Hospital, Dhaka for investigations. Study subjects were grouped into four groups
on the basis of blood grouping. Blood sample collection was continued until fulfillment of minimum 30 subjects in each
group. To fulfill minimum 30 subjects in each group, equal number of study subjects could not be maintained. A total
190 subjects were included in this study. Out of them, 45 study subjects were included in group A, 63 study subjects
were included in group B, 30 study subjects were included in group AB and 52 study subjects were included in group O.

2.4. Statistical analysis

All the parameters were expressed as mean * SD (standard deviation) and range. One way ANOVA followed by
Bonferroni test was performed to compare between groups.p value <0.05 was accepted as level of significance.
Statistical analysis was performed by using a computer based statistical program SPSS (Statistical Package for Social
Science) version 25.0

3. Results

A total 190 healthy adults were included in this study. Out of them blood group A was found in 45 (23.7%) subjects,
blood group B was found in 63 (33.2%) subjects, blood group AB was found in 30 (15.8%) subjects and blood group O
was found in 52 (27.4%) subjects (Table 1 and Figure 1).

Table 1 Blood group distribution of the subjects (N=190)

Blood groups | Number | Frequency
A 45 23.7%

B 63 332%

AB 30 15.8%

0 52 27.4%
Total 190 100%

N= Total number of subjects

52(27.4%) 45(23.7%)

30(15.8%

63(33.2
%)

A |uB «AB O

Figure 1 Distribution of study subjects according to blood groups (N=190). N : Total number of subjects; A : Blood
group A; B :Blood group B; AB : Blood group AB; O : Blood group O

The mean (£+SD) prothrombin time was 12.93%0.30 sec, 12.92+0.61 sec, 12.98+0.54 sec, 13.08+0.39 sec in group A,
group B, group AB and group O respectively. The mean difference among the groups were not statistically significant
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(p=0.294). Group O individuals showed prolonged mean (*SD) prothrombin time than group A, B and AB. But mean
difference between group A and B, A and AB, A and O, B and AB, B and O, AB and O was not significant (p>0.05) regarding
prothrombin time (Table 2 and Figure 2).

Table 2 Prothrombin time of the study subjects in different groups (N=190)

Parameter Groups
Group A Group B Group AB Group O
(n,=45) (n2=63) (n3=30) (ny=52)
Prothrombin time (sec) 12.93+0.30 12.92+0.61 12.98+0.54 13.08+0.39
Statistical analysis
p-value
Groups Prothrombin time
AvsBvsABvs O 0.294
AvsB 1.000
Avs AB 1.000
AvsO 0.705
Bvs AB 1.000
BvsO 0.475
Ovs AB 1.000
13.1 - 13.08
13.05 -
13 - 12.98
81295 1 1293 12.92
12.9 -
12.85 -
12.8
A B AB O
Mean prothrombin time

Figure 2 Mean prothrombin time of the study subjects in different groups (N=190). ). N : Total number of subjects; A :
Blood group A; B :Blood group B; AB : Blood group AB; O : Blood group O

Results were expressed as Mean + SD. One way ANOVA followed by Bonferroni test was performed to compare between

groups. N= Total number of subjects, n;= number of subjects in group A, n,= number of subjects in group B, n3= number
of subjects in group AB, n,= number of subjects in group O. The test of significance was calculated for all comparisons
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and p value <0.05 was accepted as level of significance. Group A: blood group A, Group B: blood group B, Group AB:
blood group AB, Group O: blood group O.

4. Discussion

The present study was undertaken to assess the variations of prothrombin time among different blood groups in healthy
adults. For these purpose, a total number of 190 healthy adults with age ranging from 18 to 45 years were included in
this study on the basis of inclusion and exclusion criteria. In present study, 45 subjects were selected in group 4, 63 in
group B, 30 in group AB and 52 subjects in group O.

Table I and Figure 1 shows, the number and percent distribution of ABO blood groups of the study subjects. ABO blood
groups revealed that group B was predominant with 33.2%, followed by group O with 27.4%, group A with 23.7% and
group AB with 15.8%. Almost similar types of results were observed by different researchers [3,5,10].

On the other hand, some disagreements observed by various studies which might be due racial and geographic variation.
Some researcher found that blood group O was the predominant blood group followed by blood group A, B and AB
[8,11,12]. Agrawal et al. (2014) observed that blood group O was in highest frequency followed by blood group B, A and
AB [13]. Some study showed that blood group A was the commonest blood group followed by blood group B, O and AB

[9].

Table II and Figure 2 shows, the mean prothrombin time of the subjects in all groups were within normal range. The
prothrombin time in group O was higher than group A, B and AB. The mean difference among the groups were not
statistically significant. Similarly, some researchers found no significant difference of prothrombin time among ABO
blood groups [9,14,15,16]

Prothrombin time is the test of clotting function. It indicates the coagulation status of individuals. Prothrombin time is
performed to test the extrinsic and common pathway of coagulation. Prothrombin time becomes prolonged when factor
I, I, V, VIl and X become deficient. ABO blood groups are related with von Willebrand factor and coagulation factor VIII
but not related with factor I, 11, V, VII and X. Thus prothrombin time is not differed among blood group A, B, AB and O
[17,7].

On the contrary of this study, Okeke et al. (2018) found that prothrombin time was significantly prolonged in blood
group A than blood group O, B and AB. They suggested that prothrombin time level defers among different blood groups.
This disagreement in findings might have occurred due to variation of coagulation factors of extrinsic pathway and
common pathway of coagulation in different races [8]. EI-Sayed and Amin (2015) showed that mean prothrombin time
was significantly prolonged in blood group AB than blood group A, B and O. They selected hypertensive patients for that
study but we selected healthy adults. This might be the cause of contrary in findings [18].

This present study had some limitations, Sample were taken purposively so that there may be chance of bias which can
influence the results. More investigations like von Willebrand factor and coagulation factor I, VII, IX were not could not
be meseared due to financial constrains, time and lack of availability.

5. Conclusion

After analyzing the results of the study, it can be concluded that blood group B is most common (33.2%) among the
study subjects. Blood group A, B, AB individuals may have more chance of thrombosis due to lower prothrombin time

level than blood group O in this study.
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