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Abstract 

Background: sickle cell anaemia is a haemoglobin disorder which is autosomal recessive. As it is inherited disorder it is 
prevalent more in tribal population of India. Surguja district of Chhattisgarh also has a predominance o of tribal 
population. Aim: Aim of this study is to find the incidence of sickle cell disease in the tribal population attending the 
tertiary referral hospital of surguja district. Material and method: This is a retrospective study of a span of 3years from 
April 2013 to March 2016. A total of 5489 anaemic patients were tested. Result: out of 5489 anaemic patients 399 were 
positive for sickle cell. Conclusion: Education and counselling should be done to prevent sickle cell disease among the 
tribal of surguja district of chattisgarh. 
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Introduction  

Sickle cell disease is an autosomal disorder [1]. Normal 
haemoglobin has HbA, HbA2 and HbF, while sickle 
cell disease person has HbS [2]. In HbS the biconcave 
RBC takes a sickle or boat shape [3]. HbS is produced 
as a result of replacement of valine by glutamic acid at 
6th position in β chain [4,5]. In 1910 James Herrick, a 
physician first discovered sickling in a medical student 
RBC in Grenada. Sickle cell gene is present worldwide 
from equator in Africa to sicily, southern Italy, 
Northern Greece, southern Turkey, Middle East and 
central India [6]. The gene may be present in 
homozygous or heterozygous state. 
 
Pathophysiology of sickling is based on the 
polymerisation of deoxyhaemoglobin HbS with fibre 
formation inside RBCs resulting in a distorted sickle 
shape of RBC which ultimately leads to haemolysis and 
vaso-occlusion. Clinical presentation is variable. In 
India, sickle cell haemoglobin was discovered by 
Lehman and Cutbush in 1952 in the tribal population in  
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Nilgiri hills of South India [7]. According to 2011 
census of India, out of 67.8 million populations [8], 
8.6% is tribal mainly distributed in Central India in 
states of Madhya Pradesh, Maharashtra, Odisha, 
Gujarat, Rajasthan, Jharkhand, Chhattisgarh, Andhra 
Pradesh and West Bengal. 
 
This study has been undertaken to find out the incidence 
of sickle cell disease among the tribal population of 
Surguja district so that pre marriage counselling can 
prevent the further spread of the disease and prevent 
morbidity and mortality. 

Material and Method 

This study is a retrospective study of a span of 3 years 
from April 2013 to March 2016. This study was 
undertaken in a tertiary referral centre of Surguja 
district of Chhattisgarh. A total of 5489 anaemic 
patients were tested out of which 922 were male and 
4567 were female. Female : male ratio was 4.9:1. This 
huge ratio gap was present as haemoglobin and sickling 
are done routinely for all female coming for antenatal 
examination.  
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Inclusion criteria were all patients with haemoglobin 
less than 9gm%. All anaemic patients were included in 
this study. Percentage of patient who were who were 
positive for sickling were calculated. Out of 5489 
anaemic patients attending hospital between year 2013 

to 2015, were examined. 399 were positive for sickling 
among them. 
 
Sickling was confirmed by solubility test, sodium 
metabisulfite test and if found positive finally 
electrophoresis was done. 

Result 

Out of 5489 anaemic patients examined over a 3 years period 399 were positive for sickle cell disease. 

• 152 patients had sickle cell disease out of 1518 patients in the year April 2013-march 14. 

• 128 had sickle cell disease from a total of 2402 patients from April 2014 to March 15. 

• 119 had sickle cell disease out of 1569 patients from April 2015 to march 2016. 
 
Out of 399 cases 223 were female and 176 were male. Female : male ratio was 1.3:1. Mean age of female was 19.2 years. 
And of male was 14.3 years. 
 
Out of the 399 cases sickle cell anaemia was present in 26 cases had sickle cell trait was present in 373 cases. Patients 
with sickle cell anaemia were all children below 5 years and patients with sickle cell trait were from 0-25 years. 
 
Table-1: April 2013 to march 2016 

Sr. No Year Total sample tested Positive 
1. April 2013 to March 2014 1518 152 

2. April 2014 to March 2015 2402 128 

3. April 2015 to March 2016 1569 119 

Total 3 years 5489 399 

Discussion 

Sickle cell disease is an autosomal recessive inheritable 
disease. According to Veron Ingram the disease is due 
to a single base A to T mutation in the triplet encoding 
the 6th residue of the β globin chain resulting in the 
substitution of glutamic acid by valine and forming an 
abnormal HbS [9,10]. Globin is produced in the p arm 
of chromosome 11. As sickle cell disease is has an 
autosomal ressesive inheritance, child inherits 
haemoglobin gene from both patents. If a person is 
heterozygous for HbS (1 normal gene and 1 sickle 
gene), he has sickle cell trait and can produce 50% 
normal haemoglobin. If a person is homozygous for 
HbS gene all his RBC form sickle. This makes the 
RBCs fragile resulting in low oxygen carrying capacity. 
The sickle shaped RBCs have difficulty in passing 
through narrow vasculature like capillaries resulting in 
vaso-occlusion. 
 
The sickle RBC in solubility test shows turbidity 
instead of transparent solution. Sensitivity and 
specificity of solubility test is 97.4% and 100% 
respectively. So can be conduct this test for its cost 
effectiveness in remote areas also [11]. In sodium  

 
 
metabisulphite the RBCs become sickle shaped in 
absence of oxygen instead of normal biconcave shape. 
Haemoglobin electrophoresis shows an abnormal HbS 
band. Sickle cell trait shows two bands one normal HbA 
band and other abnormal HbS band. 
 
According to Allison hypothesis Sickle cell trait is 
present in hyperendemic areas of falciparum malaria to 
prevent malaria [12]. A co-relation between sickle cell 
trait and malarial endemicity has been found in the 
tribal population of central India and Maharashtra [13]. 
 
In our study sickle cell disease was more in female than 
in male as more female are screened than male in our 
hospital. All female who came for antenatal check up 
are screened for sickle cell. So it is incidental finding. 
Other studies show more male suffering from sickle cell 
disease [14]. Due to the high incidence of sickle cell 
disease in surguja district education and counselling 
needs to be done. Premarital counselling can prevent 
sickle cell anaemia if both partners have traits then 
chances of offspring with sickle cell anaemia is 25%. 
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Pre natal diagnosis by amniotic fluid examination on 
12-14weeks of pregnancy can also be helpful. 

Conclusion 

As we see the presence of sickle cell disease among the 
tribals is high so screening needs to be done properly. 
Also awareness programs need be started with the help 
to educate and counsel. These measures will help in 
preventing the spread of sickle cell disease. 
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