Proceedings of the Indian National Science Academy (2025) 91:940-943
https://doi.org/10.1007/543538-024-00367-x

RESEARCH PAPER

Thalassemia carrier screening among the college going students
of the rural areas of West Midnapore, India

Amrita Panja'?® - Biplab Kahar? - Mantu Kumar Das> - Tuphan Kanti Dolai*

Received: 27 April 2024 / Accepted: 29 October 2024 / Published online: 3 January 2025
© Indian National Science Academy 2024

Abstract

Introduction Hemoglobinopathies are common genetic disorders of hemoglobin, which can be prevented by population
screening and genetic counseling. India is within the thalassemia belt of the world where the carrier frequency ranges
betweenl and 17%.The remote areas of West Midnaporeis not so much explored till now and population screening is essential
among the pre-marital age group for identification and inhibition of high-risk marriages.

Objective The present study was undertaken to find out the spectrum of hemoglobinopathies among the college going
students.

Materials and methods A total of 221 college going students of Ghatal Rabindra Satabarsiki Mahavidyalaya (GRSM) were
screened. Cases were diagnosed as thalassemias and hemoglobinopathies by Bio- Rad variant II HPLC system by f-thal
short program. The retention times, proportion of the haemoglobin (%), and peak characteristics for all hemoglobin (Hb)
fractions were documented.

Results Amongst 221 cases included in the present study and 17 (7.69%) were identified to have thalassemia trait. Out of
them, 9 (4.07%) cases had p-thalassemia trait, 6 (2.71%) cases of HbE-trait. There was one subject with HbD-Punjab variant
and another one was compound heterozygote for HbE and HbS hemoglobin variant.

Conclusions The screening for thalassemia should be included as a part of regular blood testing among the college going
students which will provide idea about the extent of hemoglobinopathy in the rural area of West Midnapore.

Keywords Population screening - Thalassemia - Hemoglobinopathies - High performance liquid chromatography (HPLC) -
West Midnapore

Introduction

Hemoglobinopathies are autosomal recessive disorders which
can be characterised by either reduced or absent synthesis of
one or more globin chains of hemoglobin molecule (Balgir
1996; Borgna-Pignatti and Galanello 2004; Mondal and Man-
dal 2016). The homozygous or compound heterozygous states
for B-thalassemia exhibit variable degree of phenotypic het-
erogeneity; although without transfusion death usually occurs
within the first few years (Weatherall and Clegg 2001). It is
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(Modell and Darlison 2008). The prevalence of thalassemia
and other hemoglobinopathies varies according to the geo-
graphical locations.

In India, 0.37 per 1000 fetuses have Hb disorder (Borgna-
Pignatti et al. 2009) and in certain population, the mutation
rate for thalassemia is as high as 17% (Mondal and Mandal
2016). It is estimated that there are over 25 million carriers
within the country (Saxena and Phadke 2002). The frequency
of thalassemia trait in India is 3-8% (Verma et al. 1992; Par-
thasarathy 2012). It was documented that yearly 10,000 chil-
dren with B-thalassemia major are born in this country which
comprises 10% of the total number in the world (Varawalla
et al. 1991). HbS, HbD, HbLepore, HbJ and SD are the dif-
ferent types of hemoglobin variants found in different states
throughout the country (Kamble and Chatruvedi 2000).

According to 2011 census in India, the population of West
Bengal was around 9.13 crore which encompasses around
7.6% of the total population (Demographic Features: Public
Health in West Bengal—Current Status and Ongoing Inter-
ventions. xxxx). It has been found that around 6-10% of the
population is the carriers for thalassemia. According to the
published reports, the carrier rate for - thalasssemia and HbE
were 3.1% and 4.1% respectively (Tyagi et al. 2003). The fre-
quency (22%) of HbE is very high in Kolkata and HbE/p-
thalassemia is regarded as the predominant hemoglobinopathy
in this part of the country (Dolai et al. 2012). In a recent study,
the carrier frequency in rural West Bengal is reported to be
around 16.23% in general Bengali population (Shrivastav et al.
2014). Although there is scarcity of proper reports obtained
from urban areas of West Midnapore.

The present work was conducted to assess the prevalence
rate of different hemoglobin variants by generating awareness
and successful screening programme among the college going
students for carrier detection which is essential to recognize
asymptomatic carriers who have an increased risk of having
a child with thalassemia. The college going students from
the part of the next generation and their screening would be
helpful to the society. Till now, there is no proper data avail-
able from rural areas of West Midnapore which is situated
in the eastern zone of India. This will be the first epidemio-
logical study from countryside area of Ghatal district, West
Midnapore. As the proper data regarding the prevalence of
hemoglobinopathies in this region is scarce, it is important
to assess the extent of burden for hemoglobinopathies in this
rural region surrounding Ghatal, West Midnapore.

Materials and methods
Subjects
Ethical permission and study design

Prior to the initiation of the screening programme, ethical
clearance from Institutional Ethical Committee (IEC) was
obtained from each of the participants before including
them as the study population. The work was conducted
in compliance with the declaration of Helsinki. Informed
consent has been obtained from all the subjects who par-
ticipated in this study. A questionnaire was framed cover-
ing the important points of clinical history of illness, blood
transfusion and family background.

Sample collection

About 3 ml of blood sample was collected in tri-potassium
EDTA vacuum container. Collected samples were trans-
ported under cool conditions to the laboratory within 3—6
h of collection and stored at 2—8 °C. The hematological
profiling and identification of hemoglobinopathies were
done in Kharagpur SD Hospital, West Midnapore.

Diagnosis of hemoglobinopathies

The diagnosis of thalassemia and different types of hemo-
globinopathies is based on hematological profile, clinical
history, and results obtained from high performance lig-
uid chromatography (HPLC). For determining the red cell
indices the blood samples were tested by automated blood
cell counter Beckman Coulter LH 780 (Beckman Coulter,
Inc., Brea, CA, USA). Hemoglobin (Hb), red blood cell
count (RBC), mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular hemo-
globin concentration (MCHC), hematocrit and red cell dis-
tribution were examined. Peripheral smear was observed
to look for microcytic hypochromic RBCs and target cells
for diagnosis of any hematological abnormalities.

Hemoglobin variants and thalassemia were identified
by using VARIANT TM (Bio-Rad Laboratories, Hercules,
CA, USA). HbA2 value of 3.3 to 3.8% was regarded as
borderline and the value of over 3.9% was considered as
B-thalassemia trait (Tyagi et al. 2003; Dolai et al. 2012;
Shrivastav et al. 2014). The studied samples having mean
corpuscular volume (MCV) <76 fl and mean corpuscu-
lar hemoglobin (MCH) <27 pg were further investigated
(Kumar et al. 2015).
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Results

A total of 221 cases (male: 44, female: 177) were studied.
Of these, 200 (90.49%) had normal and 21 (9.5%) showed
abnormal hemoglobin fraction on HPLC. Out of 21 cases
of traits; 9 (4.07%) cases had shown p-thalassemia trait, 7
cases (3.16%) HbE trait, 1 (0.45%) case with heterozygous
for HbE and HbS, 1 with (0.45%) HbD-Punjab trait, 3 cases
(1.35%) had shown slightly elevated level of fetal hemo-
globin traits. The hematological profile of the subjects with
different types of hemoglobin variants has been described
in Table 1. The frequency of B-thalassemia trait is 55.56%
in Bengali Hindus, 33.33% in Muslims, followed by Santhal
(11.11%) whereas HbE is comparatively higher in Rajban-
shis (57.14%), and followed by Muslim (28.57%) as well
as Bengali Hindu (14.28%). In the present study only one
student from Marwari community possessed HbD variant
whereas HbS has been obtained from one Santhali individ-
ual.Six subjects (2.71%; 5 female, 1 male) had shown lower
level of hemoglobin (8.06 + 0.86) and suggested for serum
ferritin testing to assess the iron load in body. Anemia is
a major health issue especially in developing countries. It
is commonly observed among people at any stage of life
although among the college going teenage girls and women
with child bearing age group. Three subjects had mildly
elevated HbF level (3.2+ 0.44). One subject whose report
was regarded as inconclusive (HbA2 3.7%, HbF 0.7%, Hb
13.9 g/dl), suggested for repetition of HPLC.

Discussion

Hemoglobinopathies are one of the major health issues
throughout the world including India (Weatherall 2011).
Previously, one of the studies done among the rural areas
of West Bengal revealed the frequency of abnormal hemo-
globin fraction is 11.62% after testing with HPLC (Mandal
et al. 2014). Another study done among the Bengali ante-
natal mother and premarital group showed the frequencies
of hemoglobinopathies are 9.09% and 10% respectively
(Jain et al. 2012). One more study done among the general

population in different rural areas of Eastern India showed
the carrier rate is 13% (Basak et al. 2010). Therefore, current
study shows the frequency is in between the previous studies
done among the Bengali population. The findings of the pre-
sent study are unique, as this population has not been studied
till now regarding thalassemia screening. Bengali population
is the admixture of several communities due to high rate of
migration at different time points. Therefore, thalassemia
screening in regional basis is very essential. The studied
area, Ghatal is in the district West Midnapore which is situ-
ated at the western part of the state West Bengal, India. In
this area several tribal communities and various castes exist
adjacently which indicates high rate of genetic admixture.
The prevalence of mutant alleles for hemoglobinopathies
is quite different from other ethnic population residing in
different states of India. With the best of our knowledge,
it is the pioneer thalassemia screening programme done
among the undergraduates of Ghatal Rabindra Satabarsiki
Mahavidyalaya where students use to come from different
villages situated nearby the urban area of Ghatal. Several
tribal communities including Santals, Bhumij, Mundas,
Lodhas, Kodas, andMahalis along with Hindu, Muslim,
Sikh, and other general castes inhabit in the surrounding
areas of Ghatal, West Midnapore who have participated in
the present study. The diversities in the genetic constituents
of the studied population make them distinctive from the
population of other districts of West Bengal. Proper aware-
ness regarding the medical, social and financial burden of
the disease should be generated among the common people
to reduce the social stigma of thalassemia (Bain 2006). The
present study conducted among the students coming from
rural areas of West Midnapore, undoubtly useful to reveal
the existence of different types of hemoglobinopathies par-
ticularly in this geographical belt. Beta thalassemia is the
most common hemoglobinopathy in the Bengali population
followed by HbE. The present study is primarily a diagnostic
screening test and a few cases are inconclusive or silent type
which require further investigations like DNA analysis for
mutation test and iron study. The identification of the exist-
ence of different types of hemoglobin variants in heterozy-
gous condition is important as this may cause in the forma-
tion of lethal hemoglobin diseases in homozygous condition.

Table 1. Ethnicity wise

distribution of different Type Ethnic groups Number Percentage (%)
heterozygotes for hemoglobin Bengali Muslim Santals Rajbanshis Marwari
variants in the present study (n Hindu
=221)
f-thalassemia trait 5 1 - - 9 4.07
HDE trait - 4 - 7 3.16
HbE+HbS - 1 - - 1 0.45
HbD-Punjab - - - 1 1 0.45
Mildly elevated HbF 2 - - - 3 1.35
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Large scale carrier screening and prenatal diagnosis should
be included in a regular schedule for preventing high risk
marriages and thus reducing the birth of affected children.
The management and control of hemoglobinopathies is the
utmost requirement for the health workers, policy makers,
medical and health care providers. Moreover, mass aware-
ness, and genetic counseling are still the most important
requisite.
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