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ABSTRACT 
 

Aim: To evaluate sensitivity and specificity of osmotic fragility test in reference to HbA2 estimation in 
the screening of beta thalassemia trait.  
Methodology: A total of 400 subjects were included in the study and divided into two groups, Group I 
with apparently healthy siblings of beta thalassemia major and group II with normal healthy controls. 
Their HbA2 levels were estimated and Group I subjects were further  subdivided into two groups on the 
basis of HbA2 levels, Group IA comprises of normal siblings of beta thalassemia trait, Group IB 
comprises of BTT siblings of beta thalassemia major.  Osmotic fragility test was done on all the 
subjects and MCF of all the three groups was estimated. The sensitivity and specificity of MCF in BTT 
siblings was estimated.  
Results: Mean±SD values of MCF in groups IA, IB and III were 0.4±0.04, 0.34 ± 0.04 and 0.42±0.03% 
respectively. In this study, sensitivity and specificity of MCF in BTT siblings is 98.6% and 91.7% 
respectively when HbA2 is used as a gold standard.  
Conclusion: Osmotic fragility test is a sensitive, cost effective, and reliable screening test for detection 
of beta thalassemia trait in a population. 
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INTRODUCTION 
 

Osmotic fragility test can be very useful screening 
tool for beta thalassemia trait

1
. Osmotic fragility test is 

sensitive, rapid and reliable screening test in under 
resourced laboratories

2
. Over the years, 

determination of osmotic fragility of red blood cells 
has emerged as single most effective, inexpensive 
and easily reproducible test for mass screening 
program for BTT

3
. A decreased tendency of osmotic 

fragility may also be found in cases of iron deficiency 
anaemia. It indicates the presence of unusually flattened 
red cells in which the volume to surface ratio is 
decreased. However osmotic fragility of red cells is 
frequently more markedly reduced in thalassemia major 
and minor than in iron deficiency anaemia

4
. 

 

METHODOLOGY 
 

This study was carried out at thalassemia centres Sir 
Ganga Ram Hospital Lahore, Institute of Blood 
Transfusion. A total of 400 subjects were included in 
the present study and divided into the three equal 
groups. Group I comprised of apparently 
asymptomatic siblings of beta thalassemia major 
patients and were further divided into two groups. IA  
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are normal siblings of BTM patients and IB BTT 
siblings of BTM patients. Group II were normal 
healthy controls. Asymptomatic siblings of diagnosed 
cases of beta thalassemia major were selected. The 
patients with history or diagnosis of any acute or 
chronic illnesses were excluded.  Blood was drawn in 
a EDTA containing tube / vial. This sample was used 
for haemoglobin electrophoresis and 3.0 ml venous 
blood was heparinized for osmotic fragility test.  
 

RESULTS 
 

The detail of results is given in tables 1 and 2 
 
Table 1: MCF in Group IA, IB, II and III 

MCF (%) IA IB III 

Mean±SD 0.40±0.04 0.34±0.04 0.42±0.03 

Ranges 0.35-0.45 0.20-0.45 0.40-0.45 

Total Subjects 44 156 200 

 
Table 2: Results of MCF In BTT siblings (HbA2 as Gold 
Standard) 

 Results of 
MCF(%) 

HbA2 Total 

Positive Negative 

Positive  True + ve 
(a)(150) 

False +ve 
(b)(04) 

a + b 
(154) 

Negative False –ve 
(c)(02) 

True-ve (d) 
(44) 

c + d 
(46) 

Total a + c 
(152) 

b + d 
(48) 

n = 
(200) 

Sensitivity: a/(a+c) x 100 = 150 x 100 =98.6% 
                           152 
Specificity:  d x 100  = 44 x 100 = 91.7% 
                            d + b)    48 
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DISCUSSION 
 

In this study, the sensitivity of MCF was 98.6 % and 
specificity is 91.7%. Gomber et al (1997)

5
 reported 

the sensitivity of mean cell fragility (MCF) as 95.59% 
and the specificity as 84.2%. Sirichotiyakul et 
al(2004)

6
 estimated the sensitivity and specificity of 

MCF in pregnant women. 1n this study, these values 
were reported to be 97.6% and 72.9% respectively. 
Raghavan et al (1991)

7
 also calculated the sensitivity 

of the test as 95.5% and specificity as 87%. Thomas 
et al(1996)

8
 reported that this test showed an overall 

sensitivity of 98.7%, specificity of 66.6%. Manglani et 
al (1997)

9
 reported the sensitivity of MCF as 94.4%, 

specificity as 64.2%. Chow et al(2005)
10

 estimated 
the. sensitivity of MCF as 95%, specificity as 86%. 
Thool et al (1998)

11
 translated their results of MCF 

into a specificity of 100% and sensitivity of 95.2%.  
Moinuddin & Ashraf (2004)

12
 conducted a study 

in the Institute of Haematology, Baqai Medical 
University, Karachi evaluating a modification of MCF 
as a screening test for beta thalassemia trait. In this 
study, hemolysis was measured by recording the 
optical density after centrifugation. The osmotic 
fragility index was calculated to be the ratio of’ the 
optical density of the hemolysate in 0.36% saline to 
the optical density(OD) of the hemolysate in distilled 
water, multiplied by 100. 95% (57 out of 60) of the 
hematologically normal donors had OD higher than 
70%. The superiority of MCF over other screening 
tests for beta thalassemia trait is not limited to these 
two factors. MCF is also a rapid test. The time 
required to perform the test did not exceed 45 
minutes whereas performance of HbA2 estimation 
requires much longer than this. Moreover, unlike 
other screening tests for beta thalassemia trait, MCF 
does not require any calculation, automated 
equipment. Technically trained personnel and is 
much easier to interpret. 
 

CONCLUSION 
 

Mean cell fragility (MCF) is reduced in BTT siblings 
(IB) as compared to control group (II). The sensitivity 
of MCF is 98.6 % and specificity is 91.7% 
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