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• Thalassemia is a hereditary genetic disorder that comes from both carrier parents to   
offspring.

• If both parents are carrier then there is 25% chance of having a thalassemia major 
child in every pregnancy.

• It manifests as heritable, hypochromic anaemias of varying degrees of severity.
• Genetic defects result in varying degree of decreased or absent production of 

mRNA and globin chain synthesis.
• There are more than 100 distinct mutations.
• High incidence in Asia, Africa, Middle East, and Mediterranean countries.
• Prevalence of Thalassemia carriers in Himachal was not known till date and was 

thought to be existing along “Lahore-Punjab-Gujarat-” belt and therefore no testing 
facility is available in HP.

Global -
§ 25 crore people carry abnormal Hb gene variant.
§ 3 lakh infants born annually affected with major Hb disorder.
India -
§ There is no population based prevalence study done in India or any state.
§ 1-17% carrier frequent (mean prevalence reported to be 3%)
§ 3 Crore carriers of β-thalassemia ( mutation in the HBB gene on Chromosome 11 

and inherited as an autosomal recessive fashion).
§ 7600 babies affected with β-thalassemia born each year 
 Himachal-
§ Estimated 2 lakh carriers
§ But genetic makeup of hill population maybe different
§  Problem in HP not defined due to lack of thalassemia testing facility          
§ This study was undertaken to estimate the burden of  β-thalassemia trait in HP and 

develop testing protocols.

1. Estimate the prevalence of β-thalassemia trait among marriageable college going 
youth of Himachal Pradesh.

2. Identify patterns of inheritance of Haemoglobinopathies among the populations in 
Himachal Pradesh.

3. Standardize testing protocols and develop local competencies in testing for carrier 
patients to advise them appropriately to avoid birth of an unhealthy baby.

• Study population
• Youth of marriageable age ( 18-25 yrs) from sampled colleges of Himachal Pradesh 

were the study population. 
• Study design
Objective 1: Prevalence
• Cross sectional study 
Objective 2: To identify sensitive proxy parameters to test suspected carriers through 

Complete Blood Count (CBC) parameters.

• HPLC positive ( > 4 ) was defined by the lab as a carrier for β- Thalassemia trait and 
was counseled.         ( Most Asian Studies take 3.5 as cut off)

• PPS sampling gave us the prevalence in a defined population that can be 
extrapolated as prevalence for the given population of the state of Himachal 
Pradesh.

• High Performance Liquid Chromatography (HPLC) as a Screening Tool for 
Classical Beta- Thalassemia Trait in Malaysia. A. Rehman Jaman , Elizabeth 
George, Faridah Khalid, Kamarul Ariffin Osman.  Malaysian Journal of Medical 
Sciences, Vol. 8, No. 2, July 2001 (40-46)http: //www.ncbi.nlm.nih.gov/pmc/ 
articles/PMC3413648/pdf/mjms-8-2-040.pdf

Cross sectional study:
• identification particulars: age, sex, caste, religion, traditions of inter-marriages or 

history of known genetic disorders in the family etc, were documented. 
Lab investigations:
Aliquots of samples were couriered  to labs (Gurgaon/ Mumbai) within stipulated time
for Complete Haemogram, RBC Indices & HPLC confirmation and later on fo Genetic
studies to know the mutation types prevalent.

• Lab identification- biggest barrier:
• Explored with 
• IGMC Shimla
• Local pvt labs

• For Blood sample collection, informed  written consent was taken from the students 
after detailed discussion about the risk and benefits of the study. 

• The participants were not given any financial incentive for participation, nor any 
health benefits were withdrawn for refusal to participate.

• The benefits  include free genetic screening for thalassemia, and healthy children 
will be born.  The carriers detected will be provided free genetic counseling. Offer 
of free family screening was given.

• Participation was voluntary. Confidentiality was maintained through codes. 
• No harm was caused to the subjects. 

• Engaging stakeholders:
• IEC through colleges/ Schools:  collaborative mechanism with Education 

department  established through continuous dialogue– 
• Standard poster and letter circulated, 
• Poster contests held in 

• 45 senior secondary schools across the state 
• 20 Colleges which were part of the sample
• Prizes distributed from the Project funds.

• Outcome - Mainstreaming - Now World Thalassemia Day is being observed 
annually on May 8 in all colleges from  their own funds as per directions from  
Education department in the form of an order.

• Outcome – Demand generated from college youth, basis for screening programme.
Poster Development and 

Dissemination
Sampling Camp at 

Karsog College 
Figure: Beta Thalassemia Variant Chromatograph 

• Govt institute, PGIMER Chandigarh
•P GIMER Lucknow
•K anpur Medical College
•S RL lab, empanelled with HP Govt –having
 network throughout the state

- Finalized SRL labs at Government approved rates.

• The Protocol was approved by an Institutional Ethics ethical committee (IEC) of J.P. 
University Waknaghat.

• Mutations (ongoing sub group 
analysis for 5 common mutations) 
among carriers/ family members/ 
borderline

• 619 bp deletion, 
• cd 8/9 +G
• IVS 1-1 G T
• IVS 1-5 G C
• 41/42 TCTT

• Samples tested till date: 18 through 
camp approach and counseling

• 619 bp deletion  0
• Cd 8/9 +G   1
• IVS 1-1 G T   0
• IVS 1-5 G C   5 
• 41/42 TCTT   1
• Four family member detected  carrier 

through cascade screening!

• Sample -2220
• Confirmed carrier  > 4, or genetic mutation in borderline
• > 4 : 37
• genetic mutation in borderline: 2
• Positivity -1.76%
• Projected prevalence : 1.23 lakh Thalassemia carriers in Himachal Pradesh.
• Borderline – 94 cases ( HPLC value 3.3- 4), need to be evaluated further to give 

complete picture as this would likely help detect more carriers and prevalence 
would go further up marginally.

• 3 Group counseling sessions done with families and 18 more are to be done in near 
future.

• There appears to be a spillover of genetic disorders from the Punjab belt to 
neighbouring areas of HP and we need an effective strategy to check it through mass 
screening of adults of marriageable age adolescents.

• In addition to  HbA, HbA2, HbF we also found Punjab Haemoglobulin and Iranian 
Trait but No Sickle Cell Trait was found in the entire sample in HP.

• Collateral findings
• Severe Anemia < 10
• 63/2469 =  2.6%
• Projected 14,000  severe anemia in future mothers / College Girls  -implications for 

MMR/ IMR and safe motherhood
• Counseled & advised further treatment 

• The benefits will include free genetic screening for thalassemia so that healthy 
children are born.  The carriers detected will be provided free genetic counseling.

• The results of the study will give an insight into the burden of the problem of 
thalassemia trait. This can also be used to design health education and awareness 
campaign for primordial prevention of children born with Thalassemia. 

• The lessons learnt and capacities built will form the basis for a thalassemia screening 
cum prevention project in the state, which presently lacks this facility. 

• Genetic counseling would be offered so as to educate the prospective parent about 
the further risks of passing the disease of the progeny.

• This can have impact in terms of primary prevention of Haemogobinopathies which 
are genetic disorders.

• The lab capacity for screening need to be augmented, initially at Medical colleges 
and district hospital level with sample collection and transport linkages to all 
facilities.

• Screening programme for haemglobinopathies under NHM – through high risk 
approach, all anaemic youth, ANC, patients to be screened.

• Pre marital Genetic counseling at the secondary and tertiary level.
• Further research on proportion of anemia attributable to haemoglobinopathies.
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