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IntrOductIOn
Sickle Cell Anaemia (SCA) is the most common heritable 
haematological disease affecting the humans. Because of their 
prevalence and worldwide distribution, disorders resulting from 
sickle haemoglobin are of enormous clinical importance. Sickle 
Cell Disease (SCD) occurs in Homozygous form, heterozygous 
form and doubly heterozygous forms [1]. SCA is a disease of the 
blood, which is caused by an inherited HbS gene. SCA affects all 
age groups globally with demographic variations [2]. It is caused by 
a point mutation in the 6th codon of the beta globin gene leading to 
the substitution of glutamic acid to the valine [3,4]. In South India, 
sickle haemoglobin was noted in the tribal population of Nilgiri hills 
for the first time in 1952 [5]. According to several studies, SCD has 
been a significant health burden in India over the last 60 years [6]. 
There are very few studies from Karnataka and South India. Hence, 
an attempt is made to study and identify the spectrum of all SCDs 
in a tertiary care centre of Bangalore in Karnataka, India. 

MAterIAls And MethOds 
A total of 26 children diagnosed to have SCD over a period of 
five years (2009-2013) from inpatient and outpatient departments 
of Indira Gandhi Institute of Child Health, Bangalore were studied 
retrospectively. Thirty eight parents and 10 siblings of these children 
were also studied for their carrier status. Complete blood count 
was done by using Mindray BC 5200 5 part differential cell counter 
and biochemical investigations were done by using fully automated 
Beckman Coulter analyser. Haemoglobin electrophoresis was done 

 

by alkaline gel method. High performance liquid chromatography 
(HPLC) was performed for one case in which HbA2 level was more 
than 10%. Blood for sickling was examined by sealed preparation of 
Daland and Castle by using sodium metabisulphite.

results
A total of 26 children were enrolled in this study. The age of the 
children ranged from 1½ to 14 years as summarised in the table 
below [Table/Fig-1]. Sex ratio observed was 1.9:1 in males and 
females respectively.

clInIcAl FeAtures: Majority of the study population presented 
with symptoms of generalised weakness, irregular fever, abdominal 
/joint pain and pallor. Out of these, 24 children had splenomegaly, 
in 2 children spleen was not palpable. 3 children had icterus, 5 
children had dactylitis and 12 children had pain abdomen [Table/
Fig-2]. However, neurological signs were not observed in any of the 
children. 

Majority of children in our study presented with fever and pallor 
and only five children presented with dactylitis, which is one of 
the prognostic marker for the severity of the disease later in life. 
Splenomegaly was detected in 24 children and the spleen was not 
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ABstrAct
Introduction: Sickle cell disease is a monogenic disorder 
with considerable clinical diversity and Sickle haemoglobin is 
responsible for wide spectrum of disorders which vary with 
respect to severity of anaemia, frequency of crises and duration 
of survival. As they are confused with many other clinically 
aggressive disorders, precision in diagnosis is essential 
both to proper clinical management and subsequent genetic 
counselling. Hence, this study was taken up in order to diagnose 
these conditions and administer suitable counselling measures 
to minimise the incidence of sickle cell disease in the future.

Aim: The aim of this study was to identify the spectrum of 
all Sickle cell diseases diagnosed at a tertiary care centre in 
Bangalore, Karnataka, India who presented over a period of five 
years from 2009 to 2013 and also to screen the parents and 
siblings of the patients for their carrier status.

Materials and Methods: We reviewed 26 cases of Sickle 
Cell Disease (SCD) and also 38 parents & 10 siblings of these 
children for their carrier status. Haemoglobin electrophoreses 
was performed by using alkaline gel method, followed by High 
Performance Liquid Chromatography when needed. 

results: A total of 26 children diagnosed with SCD were 
enrolled in the study. Most common entity was Sickle Cell 
Anaemia (SCA), followed by sickle thalassaemia and Sickle Cell 
Trait (SCT). Commonest clinical presentation was fever and 
pallor. Amongst the parents and siblings, sickle cell trait was 
the most common entity followed by thalassaemia trait. One 
interesting case of HbSE disease was encountered, which is a 
rare entity in India.

conclusion: This study brings out the total spectrum of SCDs 
in a tertiary care centre in Karnataka, with more emphasis on 
screening of the parents and siblings for their carrier status.

age no of children

0-5yrs 08

5-10yrs 12

10-15yrs 06

[table/Fig-1]: Age distribution of children in the study; n=3.
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palpable in two children aged 12 years and 14 years respectively, 
which can be attributed to splenic fibrosis. Overall it was found that 
the severity of clinical manifestation was milder in those with Hb S 
Beta+ thalassaemia when compared with those in SCA.

lABOrAtOrY FIndInGs: Among laboratory parameters, 
Haemoglobin ranged from 2.0 g/dL to 10.7 g/dL with mean 
Haemoglobin of 7.2 g/dL. The child with Haemoglobin of 2.0 g/dL 
was found to be in aplastic crisis with absence of polychromatophilia 
and NRBCs in the peripheral smear. Two children were found to be 
in haemolytic crises, with Haemoglobin of 2.8 g/dL and 3.0 g/dL 
respectively with polychromatophilia and increased NRBCs in the 
peripheral smear. Leucocytosis was observed in two of the children, 
which is a predictor of severity of the disease. One of the children 
with sickle cell trait had a low serum ferritin level which can be 
attributed to associated iron deficiency. It was also found that MCV 
and MCHC were lower in children with Hb SBeta+ thalassaemia 
compared to those with SCA and sickle cell trait. HbF value on 
electrophoresis ranged from 15.0% to 50.0% and the average 
HbF being 34.0%.  Haematological parameters are summarised as 
above [Table/Fig-3]. 

The peripheral smear of all the children studied showed anisocytosis, 
polychromatophilia, with target cells observed in most of the cases 
and sickle cells were evident in 8 cases. Sickling test was positive in 
all the cases. Osmotic fragility test was decreased in all the cases. 

Bilirubin levels was analysed in the study population with indirect 
bilirubin levels being elevated in 22 children with SCD.

11 out of 26 children were diagnosed with SCA, 8 were diagnosed 
with sickle thalassaemia, 6 were diagnosed with sickle cell 
trait and one case was HbSE disease. Among the parents and 
siblings, 36 were found to have sickle cell trait, 10 were found to 
have thalassaemia trait, one parent was HbE trait and one was 
electrophoretically normal [Table/Fig-4].

dIscussIOn
The three common beta globin gene variants of haemoglobin HbS, 
HbE and Hb D Punjab are commonly seen in India, with HbS having 
a high prevalence in the central belt and some parts of western, 
eastern and southern India. HbE is prevalent in the eastern and 
north eastern region, whereas Hb DPunjab is mostly seen in the 
north western part of India. These haemoglobin variants have been 
reported in different population groups. Rare cases of HbSDPunjab 
and HbSE disease are noted in the other parts of India due to 
migration and intermixing of people from different geographic regions 
[7].  Sickle cell haemoglobinopathies involve SCA, SCT, Sickle/beta 
thalassaemia and HbSE. SCA and SCT are most common forms of 
Hb defect (HbS gene), which are inherited by children from parents 
[8,9]. Since, sickle cell haemoglobin is one of the common health 
problems globally and in India, where the gene frequency of this 
disease is highly prevalent, we focussed on study of spectrum of 
SCD in patients diagnosed at our institute with special emphasis on 
clinicohaematological profile of patients.

In our study, the electrophoretic pattern of one patient from west 
Bengal revealed HbA:0, HbF:10%, HbS:55% and HbA2:35% by 
alkaline gel method. The limitation of alkaline gel electrophoresis is 
that the HbC, HbE and HbO will merge with HbA2 band. Hence, 
whenever the HbA2 value exceeds 10 %, the bands of Haemoglobin 
have to be separated using other sophisticated technologies like 
HPLC and Capillary Electrophoresis. When HPLC was performed, 
the diagnosis was confirmed as HbSE disease with the proportions 
being, HbA-0, HbF-10%, HbS-55%, HbE-34% and HbA2-1%. This 
child had mild clinical presentation similar to the first case of HbSE 
disease reported from India [10]. 

In addition, we also tried to screen the parents and siblings of 
patients for their carrier status. We focussed predominantly on 
clinical findings and haematological parameters in addition to the 
age and gender of patients. Sickle cell disease is found to be more 
common among males which are consistent with the prevalence in 
Saudi Arabia [11]. 

Substitution of lysine for glutamic acid at position 26 of the beta 
chain results in HbE disease and is characterised by a mild beta 
thalassaemia phenotype. Patients with HbSE may have mild anaemia 
and microcytosis along with approximately 30% of haemoglobin E, 
but, blood smears look relatively normal (except for target cells) and 
patients are usually asymptomatic [12,13].

Clinical presentation in this study was comparable to those in Orissa 
[14]. On the other hand, number of patients with painful crises was 
less than those in the non tribal regions of Maharashtra and Gujarat 
[15]. Overall, clinical presentation in our study is found to be milder 
when compared to that in Central India. Taking into consideration, 
the entire spectrum of sickle cell diseases, SCT accounted for 56% 
of all the cases. 

It was also noted that the severity of SCD in India is milder when 
compared to that in tropical countries. We have also correlated 
the severity of clinical symptoms with the level of HbF. The clinical 
manifestation of SCA in India seems to be milder than in Africa 
and Jamaica, which may be attributed to higher HbF levels in our 
study [16]. Mean HbF level in our study was found to be 34%. The 
severity of symptoms was inversely proportional to the levels of HbF. 
Haematological and clinical presentation of SCD are influenced 
by HbF levels, since polymerisation of sickle haemoglobin during 

clinical Features no of children

Fever and pallor 26

Icterus 3

Dactylitis 5

Splenomegaly 24

Pain abdomen 12

Acute illness 9

Haemolytic crises 2

Aplastic crises 1

Parameter lower limit upper limit

Haemoglobin 2.0 g/dl 10.7 g/dl

Haematocrit 6.2% 32.0%

Mean Cell Volume (MCV) 48.0 fL 115.4 fL

 Mean Cell Corpuscular Haemoglobin 
Concentration (MCHC)

28.1 g/dL 35.0 g/dL

Reticulocyte count 0.2% >25%

RBC count 0.72 x 106/uL 5.8 x 106/uL

Serum ferritin <10 ng/mL 2182 ng/mL

Total WBC Count 1.0 x 103/uL 15.6 x 103/uL

Platelet Count 12 x 103/uL 656 x 103/uL

Serum Bilirubin 0.5 mg/dL 6.5 mg/dL

diagnosis no of children Parents Siblings

Sickle cell anaemia 11 0 0

Sickle thalassaemia 8 0 0

Sickle cell trait 6 28 8

HbSE disease 1 0 0

Thalassaemia trait 0 8 2

Electrophoretically 
normal

0 1 0

HbE trait 0 1 0

Total 26 38 10

[table/Fig-2]: Clinical features of the children in the study group.

[table/Fig-3]: Haematological parameters of the children in the study group.

[table/Fig-4]: Diagnosis after Haemoglobin Electrophoresis of patients, their parents 
and siblings
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deoxygenation is inhibited by HbF. Foetal Hb seems to protect the 
patients from disease severity and crisis. The level of HbF in the 
blood circulation is very essential as they seem to protect the red 
blood cells from sickling and hence prevent them from blocking the 
blood flow, especially in small capillaries. However, some studies 
have shown that the patients who have higher HbF levels have very 
variable clinical presentation [17,18]. In fact, more than the amount 
of HbF or total number of F cells, the ratio of HbF/F cells is important 
and the severity of the disease is influenced by the proportion of F 
cells that have adequate HbF to inhibit the polymerisation of HbS 
[19]. 

In view of high prevalence and major public health problem, we 
recommend family screening of SCD patients to identify sickle cell 
carriers and the screening should be extended to all areas, which 
have the high frequency of HbS and premarital investigation should 
be considered as a routine investigation. The parents and the 
carriers can be counselled about the option of prenatal diagnosis. It 
is important to do newborn screening and include all the SCD cases 
into a comprehensive care programme which includes penicillin 
prophylaxis if required and pneumococcal vaccination. The parents 
can be educated on home care and recognising the symptoms of 
serious manifestation. 

This study revealed the spectrum of SCD in patients attending the 
tertiary care centre with the added advantage of family screening 
which was followed up with counselling. Considering a smaller size 
of the sample in this study conducted at a tertiary care centre, a 
larger population based study is suggested in order to obtain the 
prevalence rate of SCD in the community. 

cOnclusIOn
SCA was the most common SCD in the patients followed by sickle 
cell thalassaemia, sickle cell trait and then HbSE disease. Sickle 
cell trait was the most common entity among the parents and 
siblings, followed by thalassaemia trait and then HbE trait. Clinical 
manifestations were milder in children with higher HbF levels. One 
case of HbSE disease was detected, which is relatively uncommon. 
To conclude, SCD should be suspected in a child presenting with 
fever, pallor and pain abdomen.

reFerences
 Wang WC and Lukens JN. SCA and other sickling syndromes. In:Lee GR, [1]

Foerster J, Lukens J, Paraskevas F, Greer JP, Rodgers GM, editors. Wintrobe’s 
Clinical Hematology. 10th ed. Ch 51. Williams & Wilkins; 1998. 

 Bush RL, Peves WC, Holcroft JW. A concept of anaemia. [2] Am J Surg. 
1997;174:143–48.

 Claster S, Vichinsky EP. Managing SCD. [3] BMJ. 2003;327:1151–55.
 Saunthararajah Y, Vichinsky EP. Sickle Cell Disease: Clinical features and [4]

management. In: Hoffman R, Benz EJ Jr, Silberstein LE, Heslop HE, Weitz JI, 
editors. Hematology: Basic Principles and Practice. 6th ed. Ch. 40. Philadelphia, 
PA: Saunders Elsevier; 2012.

 Lehman H, Cutbush M. Sickle cell trait in southern India. [5] Br Med J. 1952;1:404–
05.

 Colah R, Mukherjee M and Ghosh K. Sickle Cell Disease in India. [6] Cur Opin Rev. 
2015;21(3):215.

 Italia K, Upadhye D, Dabke P, Kangane H, Colaco S, Sawant P, et al. Clinical and [7]
hematological presentation among Indian patients with common haemoglobin 
variants. Clin Chimica Acta. 2014;431:46-51.

 [Last accessed on 2003 Jul 21; 10:39am]. Available from: http://www.Hbregistry.[8]
com 

 Frank F, Coli C, David P, Brayan R. De Gruchy's Clinical Haematology in Medical [9]
Practice. 5th ed.Oxford: Blackwell Scientific; 1989. pp. 133.

 Dani AA, Shrikhande AV. Double heterozygous for haemoglobin S and [10]
haemoglobin E-a case report from central India. Indian J Hematol Blood Transfus. 
2007;23:119–21.    

 Elsayid M, Al-Shehri MJ, Alkulaibi YA, Alanazi A, Qurishi S. Frequency distribution [11]
of SCA, sickle cell trait and sickle/beta thalassaemia among anaemic patients in 
Saudi Arabia. J Nat Sci Biol Med. 2015;6(Suppl 1):S85-88.

 Kinney TR, Ware RE. Compound heterozygous states. In: Embury SH, Hebbel [12]
RP, Mohandas N, Steinberg MH, editors. SCD: Basic principles and clinical 
practice. New York: Raven Press, 1994:437-51.

 Rey KS, Unger CA, Rao SP, Miller ST. Sickle cell haemoglobin E disease: Clinical [13]
findings and implications. J Pediatr. 1991;119:949-50.

 Kar BC, Devi S. Clinical profile of sickle cell disease in Orissa. [14] Indian J Pediatr. 
1997;64:73-77.

 Mukherjee MB, Lu CY, Ducrocq R, Gangakhedkar RR, Colah RB, Kadam MD, et [15]
al. Effect of alpha-thalassaemia on sickle cell anaemia linked to the Arab-Indian 
haplotype in India. Am J Hematol. 1997;55:104-09.

 Akinsheye I, Alsultan A, Solovieff N, Ngo D, Baldwin CT, Sebastiani P, et al. Fetal [16]
haemoglobin in sickle cell anaemia. Blood. 2011;119910:19-27.

 Bhagat S, Patra PK, Thakur AS. Fetal haemoglobin and b-globin gene cluster [17]
haplotypes among sickle cell patients in Chhattisgarh. J Clin Diagn Res. 
2013;7:269–72.

 Mashon RS, Dash PM, Khalkho J, Dash L, Mohanty PK, Patel S, et al. Higher [18]
fetal haemoglobin concentration in patients with SCD in eastern India reduces 
frequency of painful crisis. Eur J Haematol. 2009;83:383–84.

 Steinberg MH, Chui DH, Dover GJ, et al. Fetal haemoglobin in sickle cell anaemia: [19]
a glass half full? Blood. 2014;123:481–85.

  PartIcularS oF contrIButorS:
1. Associate Professor, Department of Pathology, Indiragandhi Institute of Child Health, Bangalore, India.
2. Assistant Professor, Department of Pathology, Indiragandhi Institute of Child Health, Bangalore, India.
3. Associate Professor, Department of Paediatrics, Indiragandhi Institute of Child Health, Bangalore, India.

name, addreSS, e-maIl Id oF tHe correSPondInG autHor:
Dr. Pradeep Rudramurthy,  
1905, South end C road, 9th block Jayanagar, Bangalore-560069, India.
E-mail : docpradi@gmail.com

FInancIal or otHer comPetInG IntereStS: None.

Date of Submission: dec 10, 2015
Date of Peer Review: dec 22, 2015
 Date of Acceptance: jan 04, 2016

Date of Publishing: Feb 01, 2016


