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A need of awareness programs to reduce the
incidence of beta thalassemia and other
hemoglobinopathies in Navi Mumbai
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Abstract Haemoglobinopathies are most common inherited disorders of haemoglobin synthesis. Some Communities in India are
vulnerable to many erythrocytic hereditary and haematological disorders. The aim of this study is to increase the
awareness of Haemoglobinopathies in Navi Mumbai and to find the incidence of Beta Thalassemia. Results: The present
study included 527 subjects of Indian descent with mean age of 27.50 (+ 11.44) years and reported normal hemoglobin
pattern in 469 cases (88.9%), Hemoglobinopathies in 44 cases (8.4%) and borderline A2 levels has been found in14 cases
(2.7%).The prevalence of increase in Hb A2 levels above normal were highest i.e. 34 cases (6.4%) out of 527. In 4 cases
(0.7%) HbS levels were higher than normal. Further we have reported 2 cases (0.4%) of increased levels of HbF and one
case (0.2%) with increased HbE level. Increase levels of at least two hemoglobin fractions were reported in 4 cases. The
prevalence of Beta Thalassemia trait was highest among the study subjects and amongst which two patients were first
degree relatives. Further reported was 1 case (0.3%) of HbE Beta plus Thalassemia and 1 case (0.3%) of Sickle Beta plus
thalessemia. Out of 527cases 322 subjects underwent investigations for hematological parameters and 32 (9.9%) cases
showed abnormal hemoglobin fractions. A significant correlation was noted between Beta thalessemia trait patients and
microcytic hypochromic anemia. Conclusion: A high prevalence of Beta thalessemia trait with low incidence of other
haemoglobin variants was observed in the study population. Awareness about the hemoglobinopathies and its screening
must be implemented as a preventative measure.
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the prevalence pattern. Appropriate counseling to couples
Quick Response Code: and families who may be at risk of severe haematological
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T disorders among population is essential to deal with
DOI: 04 D Hemoglobinopathies™. Identification of carriers and
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frequencies of these inherited characters have been
E 2016 reported in various populations and ethnic groups in
India*®. In several regions of India haemoglobinopathies
are found during a premarital screening. Beta

INTRODUCTION Thalassemia has been reported as the major syndrome
Prevalence of Haemoglobinopathies is increasing and 7% with high percentage of prevalence in Gujarat, Assam,
of the world's population being carriers of Orissa, Maharashtra, and Kerala due to residing local
Hemoglobinopathies [WHO report 2006]'. Early tribal population®’. Thalassemia is an autosomal
detection and characterization of the recessive inherited group of disorders of hemoglobin
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synthesis characterised by the absence or reduction of one
or more of the globin chains of hemoglobin. Children
suffering with Beta Thalassemia major show severe
anemia and needs regular transfusion for survival from
early childhood®. In 1910 characteristic sickle shaped red
cells were described by a physician and Linus Pauling
and his colleagues showed its altered electrophoretic
mobility pattemg’w. A single base A>T mutation in the
sixth residue of the B-globin chain, leads to a substitution
of valine for glutamic acid and results in abnormal
haemoglobin S (HbS).In India a high prevalence of sickle
gene among tribal populations has been observed in
different States''. After birth, HbF synthesis rapidly
declines and HbF is gradually substituted by Hb A in the
peripheral blood. Hence in first two years of life, very
low levels of HbF (less than 1%) were found. HbE was
the fourth abnormal haemoglobin to be identified by
haemoglobin electrophoresis, in 1954'%, and in 1961 it
was characterised as having the substitution of lysine for
glutamic acid at position 26 of the p-globin chain'>. Many
types of HbE syndromes have been observed due to
various interactions with a- thalassaemia, f-thalassaemia
or other haemoglobin variants. Geographically, it is
prevalent in South-East Asia and the north-eastern states
of India. HbE variants usually manifest as homozygous
HbE disease, heterozygous HbE (HDE trait), and doubly
heterozygous forms HbE-p thalassaemia'®. Hence it is the
need of the hour to identify the carriers of these disorders
and to take preventive measures by prenatal diagnosis and
counselling to couples at risk of having a child with
haemoglobinopathies.

MATERIAL AND METHODS

The study was conducted at D. Y. Patil University School
of Medicine and D. Y. Patil Hospital and Research
Center, Nerul, Navi Mumbai, India over a period of 2
years. Subjects of age group between 04 Months to 55
years were randomly selected from Out-patient-
department (OPD) and Inpatient department (IPD) on the
basis of inclusion and exclusion criteria (including the
suspected cases of hemolytic anemia without any
systemic /chronic infection and drug abuse). An informed
consent was obtained from the participants along with the
questionnaires containing information related with age,
sex, resident, nationality, educational qualification,
occupation and financial status etc. Blood samples were
collected in ethylene diamine tetrachloride acetate
(EDTA) vials and run on automated cell counter for
complete blood counts as indicated. For each patient, a
peripheral blood smear (PBS) was prepared and stained
with Leishmann stain and observed microscopically for
red cell morphology for the supporting of diagnosis of
hemoglobinopathies. Hb variant analysis was studied for
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various hemoglobinopathies and variants by BioRad D-
10, an automatd cation exchange HPLC instrument that
has been used to quantify Hb A2, Hb F, Hb A along with
screening Hb variants like Hb S Hb D and Hb E.

RESULTS

The present study included 527 subjects of Indian descent
with mean age of 27.50(x 11.44) years, of which 469
were normal (88.9%), 44 cases of Hemoglobinopathies
(8.4%) and 14 cases were found to be on borderline A2
levels (2.7%).The prevalence of increase in Hb A2 levels
above normal were highest in 34 cases (6.4%) out of 527,
while 14 cases (2.7%) of HbA2 were found to be
borderline. In 4 cases (0.7%) HbS levels were higher than
normal. We have reported 2 cases (0.4%) of increased
levels of HbF and one case (0.2%) with increased HbE
level. Further, 4 cases were also reported with increased
levels of at least two hemoglobin fractions. The
prevalence of Beta thalassemia trait was highest among
the study subjects and amongst which two patients were
first degree relatives. Further reported was 1 case (0.3%)
of HbE Beta plus Thalassemia and 1 case (0.3%) of
Sickle Beta plus thalassemia.

Table 1: Distribution of hemoglobin patterns in the study

population
Variables Mean S.D.(1)
Age 27.50 11.44
Hb A 95.55 10.44
HbA2 2.76 1.06
Hb F 0.83 7.09
HbS 0.43 4.51
Hb E 0.05 1.07
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Figure 1: Prevalence of Haemoglobinopathies
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Table 2: Comparison of hemoglobin patterns in the study Further it was suggested that it may be due to intermittent

population marriage system in these tribs'**. Madan et a/*' in the

Variables ~ control  Hemoglobinopathies . Lo o study of Beta Thalassemia and hemoglobinopathies in
(n=345) (n=34) India observed that HbS trait was seen in children in

Mean s(+[; Mean S.D. (%) Mumbai, probably due to greater influx of population

HbA 9701 47 8169 65 0,000 from tribal areas. Th.e wide prevalenpe of thalagsemlas
Hb A2 254 054 4.75 5 40 0.000 and hemoglobinopathies has been attributed to migration
Hb F 014 1.93 3.40 2259 0.000 of people from one region to another and consanginous
Hb'S 0.07 1.8 438 14.29 0.000 marriages in certain sub populations like Parsis and
Hb E 0.00 0.00 0.69 3.69 0.000 Muslims in our population. With increasing awareness,

detection of these disorders in some countries mostly
Table 2: Comparison of CBC parameters andhemoglobin patterns

. . . 2225
occurs during premarital screening In western

Variables Control (n=290) Hemoglobinopathi  Significan European countries detection usually occurs through
es (n=32) ce preconceptional and neonatal screening programs” .

Mean S.D.(f) Mean S.D.(t) Conclusion: A high prevalence of Beta thalessemia trait

Hb (g/dI) 94 2.5 8.1 19 0.43(NS)  \ith low incidence of other hemoglobin variants was

RBC (106/u) 4.0 0.81 4.0 11 >0.05(NS)  ycerved in the study population. Awareness about the

PCV (%) 3089 7.4 2645 6.8 0.07(NS) . : o .

MCV (L) 7780  13.88 64.7 13.22 0.04 hemoglobmopathles and . its  screening .must. be

MCH (pg) 24.48  5.69 2151  4.82 0.02 implemented as a preventative measure especially in the

MCHC 31.00 2.38 3126 1.30 021 child baring age group. We strongly recommend the

Hb A 97.01  6.03 77.87  29.75 0.02 inclusion of screening for Hemoglobinopathies as a

HbA2 2.29 0.43 45 2.7 0.00 compulsory first trimester investigation in all

Hb F 0.21 2.4 11.5 25.89 0.00 primigravidae.

HbS 0.1 2.0 6.03 16.52 0.00

Hb E 0.0 0.0 0.95 4.32 0.00 REFERENCES

*Statistically significant p<0.005; NS- Statistically Non Significant

DISCUSSION

The present study reported 45 cases (8.5%) of
Hemoglobinopathies out of a total of 527 from local
population. 34 cases (6.4%) were observed to have Beta
Thalassemia trait. Sachdev et al'> in his study on 2600
cases for identification of various hemoglobin disorders
observed 327 cases with abnormal hemoglobin fractions
out of which 232 cases (8.9%) were diagnosed to have
Beta Thalassemia Trait. In our study we also reported 14
patients (2.7%) with borderline HbA2 level. In 2007,
Colah et al (16) observed 7 cases of borderline Hb A2
levels and further reported that amongst them 5 cases
were silent carriers. Out of 527 cases, 322 cases were also
screened for anemia and majority with abnormal
Hemoglobin fractions were found to have Microcytic
Hypochromic Anemia. Similarly Bhalodia et /'’ in his
study on 500 cases, observed 43 cases with abnormal
hemoglobin fraction and majority having Microcytic
Hypochromic anemia. Wajchman et al'* in his study
stated that the key element in the diagnosis of Beta
Thalassemia Trait is the presence of non-iron deficient
Microcytic Hypochromic Anemia. In our study we
observed 4 cases with sickle cell trait. Recently Colah et
al (2015) and Kaur et al (2013) carried out an extensive
study for assessing the incidence of sickle cell anemia in
tribal population of India and reported a high incidence.
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