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INTRODUCTION
The inherited hemoglobin (Hb) disorders are the most common single gene defect 

in man. The prevalence of hemoglobinopathies is on the rise worldwide. This is of 
special importance in developing countries where it increases the burden of health 

care delivery system. The abnormalities can either be the thalassemia syndromes, 

the hemoglobin variants or a combination of both. Of these, the thalassemia 
syndromes particularly the beta thalassemias and some alpha thalassemias are the 

major cause of morbidity (1). It is estimated that 1.5% of the world’s population are 

carriers of beta thalassemia- that is, at least there are 80 million to 90 million 

people with an estimated  60,000 new cases being born each year. The South-

east Asia region (which includes India, Thailand and Indonesia) accounts for 50% 

of world carriers (2). In India, nearly 30 million people are carriers of beta 

thalassemia and 7000 babies with beta-thalassemia major are born every year (3, 

4). The carrier rate varies between 0 to 17% in different ethnic groups (5).  Among 

the hemoglobin variants, hemoglobin E (β-26 glutamine→lysine) is the causative 

gene sequence  of South-East Asia.      It is the commonest hemoglobin variant in 

India with prevalence of 7-50% in Northeastern region and 1-2% in West Bengal 

(6). In the plains of the Darjeeling district, located in the northern part of West 

Bengal, the Rajbanshis form a major chunk of local inhabitants. The Rajbanshis 
are known to have a high prevalence of hemoglobin E mutation though there is no 

published data till date. Subjects having hemoglobin E, either in homozygous or 
heterozygous state are otherwise normal but the probability of combining with 

thalassemia trait can give rise to hemoglobin E-beta thalassemic babies. 
Hemoglobin E-beta thalassemia can manifest as thalassemia minor, intermedia or 
even the grievous thalassemia major.   NESTROFT  (Naked Eye Single Tube 
Osmotic Fragility Test) is a simple, inexpensive, rapid test with sensitivity as high as 
99.8% in detection  of thalassemia carriers in areas with high prevalence of this 
disease (7). 

PRINCIPLE
RBC with high Hb A2 (> 3.5 %) decrease lysing tendency in a low molar dilution of 
buffered sodium chloride reagent forming a non-transparant solution whereas 
normal RBC completely get lysed leaving a transparent solution.  Osmotic fragility 
test (OFT) was the first method used for screening of thalassaemia and was 
introduced as a simple approach to detect thalassaemia carriers by Silvestroni and 
Bianco in the 1940s. This fast and simple method has been applied as a screening 
test in large populations.  It is mainly used as a genetical profiling screening test for 
large rural or tribal populations. Several variations of the basic method have been 
proposed. BIOLAB’s RAPID THALASSEMIA (Naked Eye Single Tube Redcell 
Osmotic Fragility Test ) is an optimized, user friendly reagent kit to use as a mass 
screening tool to detect thalassaemia.

REAGENTS & ACCESSORIES SUPPLIED  
1. Rapid Thalassemia Control Reagent   R1 100 mL
2. Rapid Thalassemia Test Reagent R2 100 mL
3. Test Tubes and caps 100 Nos.
4. Reagent transfer Dropper  2 mL          2 Nos.
5. Rapid Thalassemia  Reader 1 No
6. Pack insert 1 No        

 REAGENTS COMPOSITION
1. Rapid Thalassemia  Control Reagent   R1 

De-Minerelized Water QS

2.  Rapid Thalassemia Test Reagent   R2 
Phosphate Buffer 40 mMol/L
Potassium Chloride 0.77 mMol/L
Magnesium Chloride 0.28 mMol/L
Calcium Chloride 0.51 mMol/L
Sodium Hydrogen Carbonate 0.17 mMol/L
Sodium Chloride 0.056 Mol/L
Contain stabilizers and preservatives.

Preparation of Working Reagent
All reagents are ready to use.

STABILITY OF REAGENTS
When stored at room temperature and protected from contaminations, the 
reagent is stable until the expiry date marked on labels.   Do not freeze or 
expose to light.  Discard contaminated reagents that turn turbid.

PERFORMANCE CHARACTERISTICS
In a study, 493 samples are screened by BIOLAB’s 
Rapid Thalassimia reagents (BRT) 56 found 
positive and further tested by HPLC (Bio-Rad Hb 
Testing System USA) and the finding are given 
under.

       HPLC   BRT 
Beta thalassemia trait                     23        56
E-b thalassemia (heterozygous)        4          
Hemoglobin E trait (heterozygous)    13
Hemoglobin E (homozygous)              9      
Iron deficiency anemia                        3
Normal               4
Sensitivity                   95.5 %
Specificity                   87.0 %
False Negative                     5.0 %
Positive predictive value                   70.5 %
Negative predictive value                   98.3 %
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RESULTS VISUAL
Observe the result after 30 minutes of sample 
mixing.    A positive test indicates relatively less 
transparent than  control (CTRL) while viewing in 
Rapid Thalassemia  Reader  (refer interpretation 
of result column).    Run a known negative & 
positive blood sample of similar hemoglobin 
concentration as negative and positive control for 
comparison. A positive or doubtful result must be 
reconfirmed with Hb Electrophoresis.  

QUALITY CONTROL
To ensure adequate quality control, each  analysis 
should be tested against known positive and negative 
blood samples. 

SAMPLES
 No Prior patient preparation is needed. Use fresh blood 
collected from clean finger prick or  in EDTA. More 
accuracy may be achieved if the test is performed  with 
Packed cells by leaving the sample for 30 minutes 
undisturbed; RBC sediment can be collected from the 
bottom of sample container. Sample can be stored for a 
week at 4 to 8 ºC if the test needs to perform at a later 
time.  (All samples should be handled as potential 
infective agents as no laboratory methods make 
conclusive finding for its safety. Therefore, adequate 
protective laboratory measures should be taken while 
handling such materials).

PROCEDURE

Mark 2 test tubes as CTRL TEST

Add Reagent 1    mL   2 -
Add Reagent 2           mL   - 2
Add well mixed Blood                   Drop 1(20
 

Mix and compare the transparency of test with CTRL at the end of 30 
minutes incubation at room temperature.
Interpret the result as per the result column given under.

m mL) 1(20 L)

INTERPRETATION OF RESULT
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