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Abstract
Background: Thalassemia has been observed as major
burden over health services as well as the society, as these
patients require regular and repeated blood transfusions to
maintain oxygenation of their tissues and keep the
erythropoiesis suppressed. Carriers of beta thalassemia
trait can have varying degree of anemia. Some of them
have no symptoms and therefore can be detected only in a
population survey or as a part of family study if other
members are symptomatic or have thalassemia major.

Subjects and Methods:

was conducted at Department of Immunohaematology and

The present prospective study

Transfusion Medicine, Sardar Patel Medical College and
Associated Group of Hospitals, Bikaner (Rajasthan),
among deferred Blood donors at Blood Bank and out-door
voluntary blood donation camps during the period of May
2017 to June 2017. The study was based on the Blood
donor selection criteria laid down by the Drug and
Cosmetic Act and Rules of India. Criteria laid down by
director general Health Services, New Delhi and Drug’s
Controller of India were strictly followed. All the persons

which were deferred were further studied.Haemoglobin

estimation was perfomed on all reported blood donors.
Venous blood samples were collected in EDTA tube from
the persons who were deferred and tested for complete
blood count by using fully automated haematology
analyzer. A peripheral blood smear was prepared and
stained by Leishman stain and observed microscopically
for red cell morphology. Confirmatory test was done on
HPLC Shimadzu LC-2010C HT. The data were filled up
in a specially designed proforma for the study and
transformed into a master chart which was then subjected
to analysis.

Results: Total 5227 pre donation screening interviews
were conducted. Total number of deferrals due to various
reasons were 940 giving an overall incidence of 18%.
Most common cause for deferral was low Haemoglobin
526(55.96%), second most cause was low body weight
97(10.32%). Out of 940 deferred donors 71 were positive
for B Thalassemia Trait. Distribution of thalassemia trait
was 7.55% among deferred blood donors and equally
distributed in both gender. High prevalence of J
thalassemia trait was detected in Muslim community in

comparision to Hindu and other religious group. This is
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because of endogamy and consanguineous marriages are
still important feature of our population.

Conclusion: Present study proved that prevalence of B
thalassemia trait among deferred donor is high, which is
more prevalent in microcytic hypochromic donors. All
efforts should be made to reduce the burden of genetic
disorder which can be preventable through screening
process and genetic councelling.

Keywords: Thalassemia trait, Blood donor, Deferral,
Anemia.

Introduction

Blood is the elixir of life. It is essential for human life.
Blood Transfusion is an integral part of medical practice
and it is required in many surgical procedures as well as
medical indications. Human blood has no substitute till
date. Thus, proper utilization of blood is necessary with
minimal wasting. In the developing countries because of
limited resources of blood and increasing demands, there
is a need to make efficient use of blood. The maximum
requirement of blood and its products has been observed
for the patients of cancer, obstetric cases, surgeries,
trauma, chronic anemia and various pediatric indications;
leading pediatric indications for blood transfusion include
thalassemias, bleeding disorders, hemophilias, exchange
ABO-Rh

Thalassemia has been observed as major burden over

transfusions  for incompatibilities  etc.
health services as well as the society, as these patients
require regular and repeated blood transfusions to
maintain oxygenation of their tissues and keep the
erythropoiesis  suppressed.Beta-thalassemia is  the
commonest genetic haemoglobin disorders according to
WHO report.! Approximately 1.5 % of world population
carries genes for beta thalassemia. It is common in
Greeks, Turks, Cyproits, Italians and to a lesser extent in
Indian subcontinent.? Every year, approximately 100,000

children are borne worldwide with thalassemia major, of
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which 10,000 are born in India.® Regional incidence varies
considerably depending on the gene prevalence and birth
rate in the area.*>® Due to the high birth rate in India a
very large number of infants with genetic disorders are
born every year. It is estimated that beta thalassemia has a
frequency at birth of 1:2700.7 B-thalassaemia has been
reported in most of the communities that have been
screened so far in India. While the overall prevalence
varies from 15 to 4 percent in different States,
communities like Sindhis, Punjabis, Lohanas, Kutchi
Bhanushalis, Jains and Bohris have a higher prevalence
(4-17%)%'2. The frequency of beta thalassemia trait (BTT)
has variously been reported from <1% to 17% and an
average of 3.3%.%It is essential to have a more accurate
assessment of the gene frequency of BTT in the population
for planning control programs for B thalassemia in the
country. India is a vast country with considerable regional
and ethnic heterogeneity. A study of every region is an
impossible proposition due to lack of infrastructural
facilities, expertise, and resources®® So, it becomes
necessary and important to conduct more such prevalence
studies to cover all the regions and ethnic populations of
the country. Carriers of beta thalassemia trait can have
varying degree of anemia. Some of them have no
symptoms and therefore can be detected only in a
population survey or as a part of family study if other
members are symptomatic or have thalassemia
major.24The epidemiology of thalassemia is changing
during the past few decades in some countries such as
Cyprus and Greece. This is mainly due to the successful
implementation of prevention programs. A reduction in
the birth rate of babies with thalassemia major from 1:250
to 1:4000 over the years has been reported in Sardinia®®
Prevention is possible by public awareness, carrier
screening, genetic counseling, prenatal diagnosis, and

selective termination of affected fetuses. Though there is a
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definite need for carrier screening in the population.
Success of any program depends on the culture, education,
and circumstances of the target population.16,17,18,19The
positive findings regarding carrier status of thalassemia
would be notified to the related persons so that they can
get their further genetic counseling done. This would
provide an “add on” investigation facility to the persons
reporting for the blood donation, which would serve as a
motivational tool towards blood donation i.e., recruiting
new blood donors and  increasing the future donor
pool.This would also help reducing the overall burden of
blood requirement on the blood banks because of reduced
burden of the disease in the society by means of
thalassemia trait screening and genetic counseling. The
key strategy of this study is carrier screening, public
awareness, and planning for further prevention programs
in the communities of this region on large scale.

Material and Methods

The present prospective study was conducted at
Department of Immunohaematology and Transfusion
Medicine, Sardar Patel Medical College and Associated
Group of Hospitals, Bikaner (Rajasthan), among deferred
volunteers at Blood Bank and out-door voluntary blood
donation camps during the period of May 2017 to June
2017.

participants before enrolling into the study. The study was

Informed consent was obtained from all the

based on the donor selection criteria laid down by the
Drug and Cosmetic Act of India. Criteria laid down by
director general Health Services, New Delhi and Drug’s
Controller of India were strictly followed. Each donor was
evaluated based on detailed medical history and brief
physical examination of donors with regard to
hemoglobin, blood pressure, temperature, and pulse rate.
All the persons which were deferred were further
studied.Haemoglobin estimation was perfomed on all

reported blood donors using the finger-prick method with
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Hemocue Hb 301 at the time of donor selection. Venous
blood samples were collected in EDTA (ethylene diamine
tetra acetic acid) anti-coagulated tube from the persons
who were deferred and tested for complete blood count.
The complete blood count was carried out by using fully
automated haematology analyzer. Peripheral Blood Film
were prepared and stained with Leishman stain and were
examined under oil immersion lens of microscope for
morphological typing of anemia. Test for B thalassemia
trait was done on HPLC Shimadzu LC-2010C HT. The
data were filled up in a specially designed proforma for
the study and transformed into a master chart which was
then subjected to analysis.

Observations

Total 5227 pre donation screening interviews were
conducted. Among reported donors, most of the donors
were males 5038 (96.4%); females accounted was
189(3.6%) only. Total number of deferrals due to various
reasons were 940 giving an overall incidence of 18%. Out
of 940 deferrals, 802 were males and 138 were females.
The deferral rate among male donors was 15.9% and
among female donors was 73%. Females were found to
have higher deferral rate among female donors than males.
Temporary causes of deferral were 856 (91.06%) of the
total causes while permanent were only 84 (8.94%).
Temporary causes are more predominant in the deferral
cases. Most common cause for deferral was low
Haemoglobin 526(55.96%), second most cause was low
body weight 97(10.32%). The prevalence of anemia is
higher among females than males in western part of
Rajasthan. The most common type of anemia was
microcytic hypochromic 287(54.56%). The next most
common type was normocytic normochromic 133
(25.28%).Females in the reproductive age group have
higher deferral rate due to anemia. Out of 940 deferred

donors 71 were positive for B Thalassemia Trait.
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Distribution of thalassemia trait was 7.55% among
deferred blood donors and equally distributed in both
gender. Most of the persons of thalassemia trait were from
young age group. This is because most of donor
population comprises of young age group. Mean of
hemoglobin was (9.4 + 2.2). Mean of MCV was (71.6
+6.6). HbA2 ranges from 3.5-7. High prevalence of P
thalassemia trait was detected in Muslim community
(9.36%) in comparision to Hindu (7.16%) and other
religious group. This is because of endogamy and
consanguineous marriages are still important feature of
our population.

Table 1: Prevalence of Thalassemia Trait among deferred

donor according to gender.

Table 3:

Religious groups.

Frequency of Thalassemia trait in different

Religion Total BTT %
Hindu 726 52 7.16%
Muslim 203 19 9.36%
Others 11 0 0%
Total 940 71 7.55%

Table 3 shows the religion wise distribution of persons
who were found positive for thalassemia trait. Out of 940
deferred donors, 726 were Hindu, 203 were Muslim and
11 were from other religious group. Prevalence of
thalassemia trait were 52 (7.16%), 19 (9.36%), 0, in
Hindu, Muslim, and other religious group respectively.
The prevalence of thalassemia trait was more in Muslim
community as compare to Hindu and Other religious

group, as consanguineous marriages are still important

Total ™h . Prevalence feature in Muslim community.
alassemia
(m=940) Trait of Thalassemia . i
trait Discussion

Males 802 61 761% Studies Year | pIT %

Females 138 1o 7-25% Manit Nuinoon (Thailand ) 2014 0.9%
Total 940 71 7-55% Alhamdan (Saudi Arabia)! 2007 3.22%

Raiz Ahmed ( Pakistan)® 2014 4.9%

In our study, we found that out of 940 deferred donors Rostime H (Malaysia)® 3008 50,
71(7.55%) were positive for Thalassemia Trait. In which Present Study 2017 7.55%

61 were male and 10 were female. Percentagewise male
and female were 7.61% and 7.25% among their respective
gender group so this prevalence of Thalassemia trait was
found equal for both gender group.

Table 2: Thalassemia trait according to age group

In our study B Thalassemia trait was found 7.55% in the
deferred donors which was higher than the previous
studies such as Manit Nuinoon (Thailand)20 0.9%,
Alhamdan (Saudi arabia) 21 3.22%, Raiz Ahmed (
Pakistan) 22 4.9%, Rosline H (Malaysia)23 5%.

Age " Total %
16-20 7 0 R604 Studies Year BTT %o
21-30 31 43 66% V. K. Meena (BHU, U.P.)* 2012 1.0%
31-40 23 32.399, L.P. Meena ( Eastern U.P.)¥ 2013 2.8%
41-50 7 0 R604 Rajesh Kumar (Punjab)2® 2015 3.3%
51-60 3 4230 Rachana Nagar?’ 2015 3.4%
Total 71 100% (Eastern Indian States)
Malik Mahmood?® 2016 5.6%
Table 2 shows the age wise distribution of persons who (Azad Kashmir)
Sur D (West Bengal)®® 2006 11.25%
were found positive for thalassemia trait. It is seen that Present Study 2017 7.55%

most of the persons were from young age group. This is

because most of donor population comprises of young age

group.
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India is a vast country with considerable regional and

ethnic  heterogeneity.  Regional incidence varies

considerably depending on the gene prevalence and birth

rate in the area. Due to the high birth rate in India a very
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large number of infants with genetic disorders are born
every year. In our study f Thalassemia trait was found
7.55% in the deferred donors which was higher than the
previous studies such as V. K. Meena (BHU, U.P.)24 1%,
L.P. Meena ( Eastern U.P.)25 2.8%, Rajesh Kumar
(Punjab)26 3.3%, Rachana Nagar27 (Eastern Indian
States)3.4%, Malik Mahmood28 (Azad Kashmir) 5.6%
and lower than Sur D (West Bengal) 11.25%.29 In our
study distribution of B thalassemia trait was high as it
studied in deferred donor. The most common cause of
deferred donor in our study was anemia and microcytic
hypochromic persons have high prevalence of J3
thalassemia trait as studied previously by Aseem k
Tiwari.30 Mean of hemoglobin, MCV was (9.4 + 2.2) and
(71.6 £6.6) respectively. HbA2 ranges from 3.5-7.
Conclusion
Present study proved that prevalence of B thalassemia trait
among deferred donor is high, which is more prevalent in
microcytic hypochromic donors. All efforts should be
made to reduce the burden of genetic disorder which can
be preventable through screening process. The screening
should be done at regular intervals of the same population
and record should be maintained by the department
implemented by the government. The data of the present
study shows that there is a need to carrier screening,
public awareness, and planning for further prevention
programs in the communities of this region on large scale.
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