
A Multi-dimensional Approach towards Comprehensive Care and Prevention of 
Sickle Cell Disease in India: Experience from CSIR-Sickle Cell Anaemia Mission

§ A genetic disease due to a point mutation in beta globin gene
§ Leads to sickling of RBCs in low oxygen state and early destruction

§ Affects multiple organs in the body; No permanent cure
§ India has high disease burden (8-10%), both general and tribal people

§ Phenotypic heterogeneity & variable response to Hydroxyurea therapy
§ Early diagnosis with proper supervision improves quality of life

§ Cost effective high-throughput screening system is key to early 
diagnosis, leading to preventive and management strategies

§ Genetic testing, prenatal diagnosis and genetic counselling  is the surest 
way to eradicate the disease
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Population-based School children Hospital-based

• Genetic testing to confirm the status of SCA patients and carriers
• Identification of target couple (carrier husband and wife in their reproductive age)

Extended family screening by genetic testing (including sibs of patients)

Identification and genetic confirmation of carriers in the families

Unmarried Married and having no children or 
normal children

Married and having affected 
children

Social counselling • Social counseling
• Pre-pregnancy counseling
• Prenatal diagnosis and counseling

• Clinical counseling
• Social counseling
• Pre-pregnancy counseling
• Prenatal diagnosis and genetic 

counseling
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Screened = 28.26 lakhs 
Carriers = 9.0%
Patients = 0.96%
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WB/DBS-PCR
AA AT TT Total

HPLC AA 209 2 0 211
AS 4 5882 26 5912
SS 0 26 850 876
Total 213 5910 876 6999

Sensitivity 99%
Specificity 98%
Positive Predictive Value 99%
Negative Predictive Value 98%
Accuracy 99%
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Non RDT Assays validated for screening of Sickle Cell Disease (SCD) by ICMR 
laboratories are as  following: 

 
S. No.     Assay type Year Validating 

Site 
Sample⃰ 
 size 

Sensitivity 
(%) 

Specificity 
(%) 

1. CSIR 
SCAN  DBS 
Molecular Kit 
for screening 
and 
confirmation of 
Sickle Cell 
Anemia 

2024 ICMR- NIIH 
Mumbai & 
 
ICMR- 
CRMCH, 
Chandrapur 
 

156 
 
 
 

100 100 

2. Sebia Capillary 
Electrophoresis 
Technology for 
the screening 
and diagnosis of 
Hemoglobinopat
hies 
  
 

2024 ICMR- NIIH 
Mumbai & 
 
ICMR- 
CRMCH, 
Chandrapur 
 

274 100 100 

 

    This has approval of DG-ICMR. 

Note 
⃰ Comparative done with the HPLC gold standard results (Biorad Variant I). 

# Appropriate training of the laboratory staff is required before use of the such assays 
for          avoiding technical errors. 

 
 
 

(Heena Tabassum) 
Scientist & PO                                                                                                               

Genome-Wide Association Study of Hb F levels

LINC017
09

BCL11A

HBS1L-MYB

~NP
VF

CNTN
AP2 PPP1R

3B
AKIP1

CREG2
SMAD
1

FOXB1

Not to 
scale

Plasma proteomics for identification of Biomarkers
Deep Plasma proteomics

Rapid Plasma proteomics

Calculate Pediatric Severity Score (PSS) as per 
Tweel et. al., 2010

Categorise (Mild, Moderate, Severe)

Match with categorization provided by 
clinician.

65%  match

Distinct clinical and biochemical 
characteristics in Indian patients prevent the 
Tweel's score from being unfavorable for 
Indian SCA patients

171 patients (<18 years)

Calculate Modified Severity Score by adding/subtracting 
a few additional characteristics.

Modified Score 1 (MS1)

Discovery group (n=100) 
validation group (n=71)

81.7% match

Modified Score 2 (MS2)

Discovery group (n=100) 
validation group (n=71)

89%  match

Validation by preparing 
various randomization sets. 

Generation of Disease Severity Score for Indian SCA patients 

Strategy for SCA eradication


