PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 13 | Issue - 04 | April - 2024 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

ORIGINAL RESEARCH PAPER Public Health
HIGH PREVALENCE OF DELTA BETA
THALASSEMIA AND HEREDITARY PERSISTENCE KEY WORDS: HPLC,

OF FETAL HEMOGLOBIN (HPFH) IN THE
SATWARA COMMUNITY IN GUJARAT: AN
OBSERVATIONAL STUDY

Population Screening, Delta Beta
Thalassaemia, HPFH

Indian Medical Scientific Research Foundation, Life Blood Centre, 24-Vijay

gls.Velianya Plot, Samir Dholakiya Marg, Malaviya Road, Rajkot — 360002, Gujarat, India.
aya]. *Corresponding Author

Dr. Dholakia Indian Medical Scientific Research Foundation, Life Blood Centre, 24-Vijay
Spruha K. Plot,Samir Dholakiya Marg, Malaviya Road,Rajkot—360002, Gujarat,India.

Dr. Colah Roshan Department of Haematogenetics, National Institute of Immunohematology,

B. KEM Hospital Campus, Parel, Mumbai, Maharashtra,India.
Dr.Vachhani Indian Medical Scientific Research Foundation, Life Blood Centre, 24-Vijay
Nishith A. Plot,Samir Dholakiya Marg, Malaviya Road,Rajkot—360002, Gujarat,India.

Dr. Nandani
Sanjeev L.

Indian Medical Scientific Research Foundation, Life Blood Centre, 24-Vijay
Plot,Samir Dholakiya Marg, Malaviya Road,Rajkot—360002, Gujarat,India.

Ms. Kashiyani
Heena N.

Indian Medical Scientific Research Foundation, Life Blood Centre, 24-Vijay
Plot,Samir Dholakiya Marg, Malaviya Road,Rajkot-360002, Gujarat,India.

ABSTRACT

Background & Objectives: Delta beta (6f3) thalassaemia and hereditary persistence of fetal hemoglobin are the two
inherited conditions generally due to large deletions in the beta globin cluster leading to elevated levels of fetal
hemoglobin (HbF) in adult life. An observational study on screening for hemoglobinopathies showed a high prevalence
of 5p thalassaemia and/or hereditary persistence of fetal hemoglobin (HPFH) in a specific community at Jamnagar,
Gujarat. Materials & Methods: Samples were analyzed on a cell counter to measure the red cell indices and
hemoglobin analysis was done by automated high performance liquid chromatography (HPLC). Result: Of the 716
individuals, 34 (4.75%) had beta thalassemia trait, and 31 (4.33%) had other hemoglobinopathies which included six
with Hb D Punjab trait (HBB: ¢.364G>C) (0.84%), three with Hb E trait (HBB: c.79G>A4) (0.42%), two with Hb S trait (HBB:
¢.20A>T) (0.28%) and one with Hb Q India trait (HBB: ¢.293G>C) (0.14%). There were 13 individuals (1.82%) with
thalassemia trait, four individuals (0.56%) with HPFH, and two individuals (0.28%) had homozygous §f thalassemia. Co-
incidentally, 17 of these 19 students with 53 thalassemia or HPFH belonged to a specific community named Satwara
community residing in the western part of Gujarat, India. Conclusion: Awareness and screening of thalassemia
syndromes along with counseling in specific population is needed to reduce the burden of disease.

INTRODUCTION:

The inherited hemoglobin disorders include the
thalassemias due to impaired synthesis of one of the globin
chains of the hemoglobin (Hb) molecule and the structural
hemoglobin variants due to amino acid substitutions. The
delta beta (6p) thalassemias are characterized by reduction in
synthesis of both § and p-globin chains, usually due to large
deletions covering both the § and B globin genes on
chromosome 11. "' Hereditary persistence of fetal
hemoglobin (HPFH) is caused by at least 25 different
mutations, either large deletions in the f globin gene cluster
or point mutations in the y-gene promoter regions. These two
groups of disorders are sometimes difficult to differentiate
due to overlapping phenotypes in heterozygous individuals.
Heterozygotes of delta beta thalassemia have hypochromic,
microcytic red cell indices with HbF levels usually varying
from 5% to 20% which is heterocellularly distributed in red
cells, whereas heterozygotes of HPFH usually have near
normal red cell indices with slightly higher HbF levels
ranging from 17% to 30%, with a pancellular distribution. In
addition, homozygotes of HPFH are asymptomatic, whereas
delta beta thalassemia homozygotes have thalassemia
intermedia-like features."”

MATERIAL & METHODS:
A total of 716 students were screened during a thalassaemia
screening camp at an Industrial Training Institute at Jamnagar
in western Gujarat. The study was cleared by the Institutional
Ethics Committee.Two ml of an intravenous blood sample was
collected in EDTA vials after an informed consent. The RBC
indices were measured on a semi-automated three-part
|

hematology cell counter whereas screening for
hemoglobinopathies was done by automated HPLC in all the
individuals.

A cut off of HbA2 >3.5% was taken as a diagnostic level for
thalassaemia trait, whereas HbA2 of <4% with elevated HbF
between 10-30% and normal RBC indices were considered as
HPFH carriers and those with HbF between 5-20% and
reduced Hb and MCV <80; MCH=< 27 were considered to be
heterozygous for df thalassaemia. A level of HbF exceeding
90 %, was considered as homozygous for delta beta
thalassemia or HPFH. Mild anemia with hemolytic features
favored a diagnosis of homozygous delta beta thalassaemia.

Statistical analysis was carried out in Microsoft Excel version
10.0 powered by Microsoft Corporation Pvt.Ltd.

RESULTS:

Among the 716 students screened, 576 (80.45%) were males
and 140 (19.55%) were females. The age group ranged from
15-33 years. They were all unrelated individuals. The Hb A2
levels in beta thalassaemia traits ranged between 3.6 to 9%
with reduced red cell indices. 65 individuals with different
hemoglobinopathies were identified, the predominant one
being 3 thalassaemia trait in 34 individuals (4.75%).The other
hemoglobin abnormalities detected were HbD Punjab trait in
sixindividuals (0.84%),Hb E trait in three individuals (0.42%),
HDS trait in two individuals (0.28%) and HbQ India trait in one
individual (0.14%). Also identified were 19 individuals with
high HbF determinants (2.6%). Their hematological and
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hemoglobin findings are shown inTable-1.
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Table 1: The Hematological And Hemoglobin Profile In Individuals With Elevated HbF Levels

Sr. Age Caste Hb RBC HCT MCV |MCH |MCHC (RDW |HbF |HbAo |HbA2
No. |(years) (g/7dl) |(x10°/7p)) (%) (t3)) (pg) [(g7d) (%) (%) |(*) (%)
1 18 Ahir 11.3 4.9 34.8 70.4 22.9 32.5 20.1 14.9 |74.4 3.0
2 19 Satwara 10.5 4.6 32.9 70.9 22.6 31.9 19.7 11.7 |77.3 2.4
3 18 Satwara 13.7 5.6 42.1 75.9 24.7 32.5 16.6 14.2 |74.9 2.6
4 16 Satwara 13.5 6.2 42.3 68.2 21.8 31.9 18.4 14.7 |13.6 2.4
5 17 Satwara 14.4 6.0 44.6 74.6 24.1 32.3 18.2 16.9 |71.9 2.9
6 19 Satwara 14.4 5.4 43.1 79.4 26.5 33.4 17.0 11.5 |77.8 2.5
7 39 Satwara 12.6 4.9 31.17 76.9 258.7 33.4 14.0 20.4 169.0 2.6
8 17 Satwara 12.2 4.7 36.3 16.7 25.8 33.6 17.2 16.9 |72.0 2.9
9 16 Satwara 14.0 5.9 43.2 73.3 23.8 32.4 17.4 17.2 |71.6 2.6
10 19 Dalwadi 13.8 5.4 40.1 74.3 25.6 34.4 16.0 16.8 |72.8 2.3
11 20 Satwara 12.1 6.0 39.5 66.3 20.3 30.6 20.2 10.9 |76.8 2.3
12 18 Satwara 12.5 5.3 31.2 69.8 23.5 33.6 18.8 12.3 |71.2 2.5
13 17 Satwara 13.9 5.4 42.0 711.3 25.6 33.1 17.8 18.6 |71.0 2.8
14 20 Satwara 12.1 6.6 43.7 66.1 18.3 21.17 25.5 99.0 (0.2 -
15 17 Satwara 9.8 4.6 32.8 70.7 21.1 29.9 23.2 99.1 |- -
16 20 Satwara 13.2 4.7 40.3 86.3 28.3 32.8 11.5 14.7 |74.1 3.0
17 18 Satwara 12.6 4.5 37.9 83.5 21.8 33.2 17.7 18.4 |71.0 2.6
18 17 Satwara 13.3 4.9 39.8 81.4 21.2 33.4 16.4 18.4 |71.4 2.5
19 17 Satwara 14.6 5.5 43.3 78.7 26.5 33.7 18.0 22.6 |67.1 2.4

corpuscular Hb; RDW: red blood cell distribution width.

Of these 19 individuals, 13 were considered to be 5
thalassemia carriers (Sr.no. 1-13), four individuals as carriers
of HPFH (Sr. no. 16-19) and two individuals as homozygous 38
thalassemia (Sr. no. 14-15) based on the red cell indices and
HbF levels. The two cases of homozygous delta beta
thalassaemia had mild anemia with hemolytic features.

Coincidentally, 17 of the 19 individuals of 5p thalassemia/
HPFH, were from the Satwara community. Of the total students
screened, 200 of them were from the Satwara community
giving a prevalence of 8.5 % of 53 thalassemia and/or HPFH in
this community. Apart from this, six students (3.0%) from this
community also had b thalassemia trait.

DISCUSSION:

Delta beta thalassemia and HPFH are due to a delayed switch
in fetal to adult hemoglobin synthesis leading to elevated
fetal Hb levels in adult life. There are only a few case reports
and occasional series of cases reported from different regions
in India which have shown a low prevalence of these
disorders.“'” Molecular analysis helps to arrive at a definitive
diagnosis but is not always possible at all centers and 33
thalassemia carriers are often differentiated from HPFH
carriers based on phenotypic analysis. Molecular analysis
done at a few referral centers have shown that the Asian
Indian Inversion deletion Gg(Agdp)’ thalassemia was the
commonest mutation followed by the HPFH-3 deletion.

In the present study the prevalence of beta thalassaemia trait
was 4.75% which is somewhat higher than in our earlier study
from Rajkot which is also in this region. Of the
hemoglobinopathies found in the western region of Gujarat,
dp thalassemia is the fourth most commonly observed
hemoglobinopathy after § thalassemia, Hb D trait and HbS
trait."

Two of our 19 students with high HbF determinants had mild
anemia and HbF of 299 % with reduced RBC indices and
hence they were categorized as homozygous 5 thalassemia.
An earlier case report by Gupta et al. ’ also showed elevated
HDF levels (>95%) to be the cause of homozygous delta beta
thalassemia. Co-inheritance of 6 thalassemia or HPFH with a
or B thalassemia mutations has also been reported from India
with variable clinical phenotypes. '’ Parental studies are
important in such cases when molecular analysis is not
possible.

In the present study, the differentiation between 5

Hb: hemoglobin; RBC: red blood cell count; PCV: packed cell volume; MCV: mean corpuscular volume; MCH: mean

thalassemia and HPFH was made on the basis of the
percentage of fetal hemoglobin (HbF), mean corpuscular
volume (MCV) and mean corpuscular hemoglobin (MCH).
The ICMR multicenter study in six states showed a low
prevalence of p thalassemia and HPFH carriers (< 0.5%) ©
while a large screening survey from West Bengal found an
incidence of 0.73% of f thalassemia and 0.18% of HPFH ©, as
compared to 1.82% Jf thalassemia carriers and 0.56% HPFH
carriers in our study. We observed that 200 students screened
were from a single community named Satwara and 17 of them
had 6p thalassemia or HPFH giving an overall unexpectedly
high prevalence of 8.5% of high HbF determinants in this
community.

Unlike classical p thalassemia, the clinical presentation of 5
thalassemia is mild in both heterozygotes and the
uncommonly seen homozygous patients while HPFH is a
benign asymptomatic condition. Nevertheless, accurate
molecular diagnosis is important for prevention programmes
especially when one of the partners is a carrier of
thalassemia.

In adults, the variation in HbF levels could also be associated
with other disease states, including leukemias and bone
marrow failure syndromes and it is important to distinguish
between these other causes of elevated HbF. “*

Our present study emphasizes the need for community
specific screening to reduce the overall burden of
hemoglobinopathies in the western part of India.

CONCLUSION:

Community based large screening programs are of utmost
importance to know the prevalence of different
hemoglobinopathies. Apart from commonly known
communities like Sindhi, Lohana and Vankar known to have
high prevalence of beta thalassemia, the present study was
able to highlight the high prevalence of 5f3 thalassemia/HPFH
in the Satwara community residing in the Saurashtra belt of
Gujarat with an overall population of 81000 individuals in
India.

REFERENCES:

1. MansooriH,Asad S,Rashid A, et al. Delta beta thalassemia: a rare hemoglobin
variant. Korean Journal of Hematology.2016;51(3):213-4.

2. PatelS,Dehury S, Purohit P, et al. Inheritance of hereditary persistence of fetal
Haemoglobin (HPFH) in a family of Western Odisha, India. Journal of Clinical
and Diagnostic Research:JCDR.2015 Sep;9(9):0D09.

3. GuptaR,VermaS$,Bhargava M, etal. Homozygous delta-beta Thalassemiaina

|

4 10 |

| www.worldwidejournals.com F




PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 13 | Issue - 04 | April - 2024 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

10.
11.
12.

13.

14.

18.

~| www.worldwidejournals.com |

Child:aRare Cause of Elevated Fetal Hemoglobin. Iranian Journal of Pediatric
Hematology and Oncology.2013 Mar 10;3(1):46-1.

Mondal SK, Mandal S. Prevalence of thalassemia and hemoglobinopathy in
eastern India: a 10-year high-performance liquid chromatography study of
119,336 cases. Asian Journal of Transfusion Science.2016 Jan;10(1):105.
Balgir RS. Hereditary persistence of foetal haemoglobin in a tribal family of
Orissa,India.The National Medical Journal of India.2004 May 1;17(3):138-40.
GhoshK,Hasan SW,Kumar S. Hereditary persistence of foetal haemoglobin in
northwest India. Tropical and Geographical Medicine. 1988 Jul 1;40(3):209-
12.

Nadkarni A,Wadia M, Gorakshakar A, et al. Molecular characterization of 5f3-
thalassemia and hereditary persistence of fetal hemoglobin in the Indian
population. Hemoglobin.2008Jan 1;32(5):425-33

Mohanty D, Colah RB, Gorakshakar AC, et al. Prevalence of -thalassemia and
other haemoglobinopathies in six cities in India: a multicentre study. Journal
of Community Genetics.2013 Jan;4:33-42.

Pandey H, Ranjan R, Singh K, ef al. Contrasting co-inheritance of alpha and
beta mutations in delta beta thalassemia and hereditary persistence of fetal
hemoglobin:a study from India. Hematology.2018 Oct 21;23(9):692-6.
Sharma S, Sehgal S, Das R, et al. Phenotypic heterogeneity of delta-beta
thalassemia. Indian Journal of Pathology and Microbiology. 2019 Jan
1;62(1):185.

Hariharan P, Kishnani P, Sawant P, et al. Genotypic-phenotypic heterogeneity
of 8p-thalassemia and hereditary persistence of fetal hemoglobin (HPFH) in
India. Annals of Hematology. 2020 Jul;99:1475-83.

Jain P, Marwah N, Dalal N, et al. Delta beta thalassemia, a rare hemoglobin
variant: An experience from nodal centre in North Indian state. Journal of
Applied Hematology.2022 Jan 1;13(1):1.

Vachhani N, Nandani S and Vekariya D, et al. Prevalence of anaemia and
haemoglobinopathies among college students of Rajkot, Gujarat.
International Journal of Advance Rsearch.2017 5 (5). 1532-1537] (ISSN 2320-
5407).

Agarwal MB, Mehta BC,Rao SS. Raised foetal haemoglobin in haematological
malignancies. (A study of 97 cases). Journal of Postgraduate Medicine. 1983
Jan 1;29(1):18.

Alter BP,Rosenberg PS,Day T, et al. Genetic regulation of fetal haemoglobin in
inherited bone marrow failure syndromes. British journal of haematology.
2013 Aug;162(4):542-6.

11 F



