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Abstract: Studies have shown that hemophilia, a common inherited coagulation disorder, is more common in
blood group O individuals. This cross sectional study was done to evaluate the prevalence of hemophilia in
people of different blood groups in Jharkhand state who are registered with the State Hemophilia Society. Main
objective of this study was to evaluate the prevalence of hemophilia in patients of Jharkhand having different
blood groups. Blood typing of already diagnosed cases of hemophilia A and B patients were done and
prevalence of hemophilia was seen in patients of different blood groups. It was found that Prevalence of
hemophilia was found to be significantly high (135 cases, n = 364) in patients with blood group O when
compared with those with other blood groups and the degree of factor VIII deficiency was also high in this
group of patients. The findings of this cross sectional study can be attributed to involvement of complex
genetical and molecular mechanisms for which further research has to be done.
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I.  Introduction

Hemophilia is a coagulation disorder affecting approximately 1 in 1,000 men and women worldwide®.
Hemophilia A and B are single gene disorders, occurring due to a mutation in either the coagulation factor VIII
or antihemophilic factor gene (hemophilia A) or the coagulation factor IX or Christmas factor gene (hemophilia
B). This results into deficient synthesis of coagulation factor VIII and IX, presenting as hemorrhagic tendencies
in the patients® *. Hemophilia A is the more common variant of the disease with approximately 70 percent of
case burden”.

Epidemiological data shows that 70 percent of hemophilia patients report positive family history and
about 30 percent are sporadic cases with no report of any ethnic or geographic association®. Hemophilia is
significantly common in India having the second highest case burden after USA®.

A number of studies have demonstrated a relationship between ABO blood group and hemostasis.
Indeed, a higher rate of bleeding complications has been described in patients belonging to blood group O and it
has also been shown that blood group O individuals are consistently overrepresented in patients with inherited
bleeding disorders® " &,

Furthermore, few studies have also suggested that ABO blood group is a major determinant of plasma
levels of factor (FVIII) and von Willebrand factor (vWF) and blood group O individuals have significantly
(approximately 25%) lower plasma levels of both these glycoproteins®. A clear cut correlation has been found
between blood group O and levels of von Willebrand factor (VWF) and the fact has been explained with possible
underlying pathophysiological mechanisms™. Recent studies have suggested that ABO blood group
determinants may be important in influencing the susceptibility of plasma vVWF to proteolysis by ADAMTS13
(A disintegrin and metalloproteinase with thrombospondin type 1 repeats 13) metalloproteinase™’. This leads to
increased disintegration of VWF by proteolysis. Decreased VWF levels may in turn lead to decrease in factor
VIII level as it is the specific carrier of factor VIII in plasma & protects it from proteolytic degradation,
prolonging the half life of factor VIII in circulation and efficiently localizing it at the site of vascular injury™.

So, after reviewing literature on previous studies, it is clear that there is a correlation between
hemophilia and ABO blood groups and patients having blood group O are at significantly higher risk of
developing hemophilia. To test these hypotheses, this study were designed to focus on to the prevalence of
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hemophilia in people of different blood groups in Jharkhand state who have already reported to State
Hemophilia Society of Jharkhand as no such study were conducted in the past.

Aims and Objectives

Aim of this study was to design the measures to combat the morbidity among the hemophilia patients of

different blood group.

Specific objectives of the study were as follows:

1. To evaluate the prevalence of hemophilia in people of different blood groups of Jharkhand state who were
registered with the State Hemophilia Society of Jharkhand.

2. Evaluation of severity and prognosis of disease in people of different blood group.

1. Materials and Methods
The present study is a cross sectional type of study done on 364 diagnosed cases of hemopbhilia that are
registered with the State Hemophilia Society of Jharkhand. Out of them 318 patients were of hemophilia A and
46 were of hemophilia B. Proper ethical clearance was taken from the Institutional Ethics Committee (IEC),
RIMS, Ranchi. Blood samples of the study subjects were obtained and their ABO and Rh typing were done.
Factor assay was also done and all the data obtained were analyzed.

Observations
In this study following observations were noted:
Table: 1 (Prevalence of hemophilia in patients of different blood groups)

ABO Rh factor No. of Hemophilia Patients

A Positive 92
Negative 1

B Positive 98
Negative 0

Positive 38
AB Negative 0

0 Positive 129
Negative 6

Total 364

In the above table, hemophilia patients have been segregated on the basis of their ABO blood groups
and Rh factor. It was observed that patients with blood group O have the highest toll of hemophilia. When a
comparison was done between the hemophilia patients having blood group O and that having other blood groups
(A, B and AB) using Goodness of Fit test and Chi Square value was calculated, a significant difference in
prevalence of hemophilia between patients with blood group O and that with other blood groups (p value <
0.00001) was observed.
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Table: 2 (Degree of factor deficiency in hemophilia patients with different blood groups)*®

Degree of deficiency of factors Blood Group S
- A B AB O
(Factor level 5'!'11%% of normal) 38 32 31 22 123
(Factor IevzI (id—eg%;f of normal) 23 26 6 20 75
(Factor Ieve?ivigjn of normal) 32 40 1 93 161

In this table, hemophilia patients with different blood groups were classified on the basis of their degree of
coagulation factor deficiency. It was observed that severity of factor deficiency is more in blood group O and it
is less in blood group AB.
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I11. Conclusion

In our study it was concluded that hemophilia was significantly higher in blood group O and the degree
of factor deficiency was severe (i.e. less than 1% of normal) in these patients. These findings clearly indicate
that blood group O somehow causes decrease in plasma levels of coagulation factors VIII and IX leading to
development of hemophilia. Some complex genetic and molecular mechanisms may be involved in causation of
these events which are needed to be studied further

Severity of coagulation factor deficiency is more in blood group O whereas it is less in blood group
AB. This fact needs further evaluation in order to understand the pathogenesis and underlying genetic and
molecular bases or variation in development of this crippling disorder.

IV. Discussion

The findings of this cross sectional study suggest that blood group O hemophilic individuals should be
paid special attention in terms of their treatment and care. As the degree of factor deficiency is significantly
higher in blood group O individuals, they are always prone to succumb into acute bleeding tendencies. They
must be educated and counseled regarding these facts strategies should also be made to combat any emergency
situation, like adequate arrangements of factors in hemophilia treatment centres and maintenance of adequate
stock of group O blood and other blood products in blood banks so that their morbidity and mortality can be
reduced. Also, prior to any surgery to this category of hemophilic patients, special attention must be paid
towards their plasma levels of factors and inhibitors.

Furthermore, the genetic and molecular bases of the fact of increased susceptibility of blood group O
individuals to hemophilia must be studied and this will open up doors of new research arena. The research must
also be done to study the probability of development of inhibitors in this group of hemophilic patients.
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