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ORIGINAL ARTICLE 
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Background: Thalassemia major is one of the most common genetic disorders in Pakistan and 

over five thousand new patients are added in the pool annually. This familial disease has both 

medical and social implications, and therefore there is a need to assess the magnitude of β-

Thalassemia trait amongst family members of Thalassemia major patients. Methods: This cross-

sectional descriptive study enrolled 674 blood samples from first degree relatives of registered 

patients of Thalassemia major at Sir Ganga Ram Hospital, Lahore. Peripheral blood smears were 

studied for abnormal morphology findings of microcytosis, hypochromia, poikilocytosis (tear 

drops, target cells) and Erythrocyte indices (haemoglobin, RBCs, mean corpuscular haemoglobin, 

mean corpuscular volume, mean corpuscular haemoglobin concentration) and Hb electrophoretic 

(HbA, HbA2, & HbF). Results: Hb electrophoresis showed 61% of the study subjects had 

haemoglobinopathies. Frequency of β-Thalassemia trait was highest followed by β-Thalassemia 

major, HbE trait, HbD Punjab and Hb intermedia. Conclusion: Findings strongly suggest 

screening for β-Thalassemia trait in families of Thalassemia major patients. 
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INTRODUCTION 

Diverse mutations in globin genes are  major cause of 

thalassemias, which are considered major hereditary 

disorders worldwide.
1
 β-thalassaemia is one of the most 

common single-gene inherited conditions in the world.
2
 

Almost 70,000 infants are born with β-thalassaemia 

worldwide each year, and 270 million people are 

carriers of haemoglobinopathies.
3,4

 β-thalassemia is 

most commonly present among populations in all 

Mediterranean countries, as well as in Southeast Asia, 

India, Africa, Central America and the Middle East.
2  

No documentary register is available in 

Pakistan, but it is estimated that 5000-9000 children 

with β-thalassemia are born per year. About 9.8 million 

carriers are estimated in general population with a 

carrier rate of 5–7%.
5,6

 In another study, β-Thalassemia 

carriers were estimated to be 8 million in Pakistan.
6
 

Modell and Darlinson, 2008  calculated national carrier 

frequency for β-thalassaemia of 4.6% in Pakistan.
7
 

Trends of consanguineous marriages, high fertility rate, 

high birth rate, low educational level, early marriages 

with unawareness has led Pakistan towards very high 

number of children with transfusion dependent 

Thalassemia in the world.
8 
Week infrastructure of health 

provides very few screening facilities and cultural trends 

of cousin marriages of 40% has led towards high risk of 

congenital transmission of β-Thalassemia trait.
9
 Adult 

haemoglobin is composed of two α and two β chains 

encoded by two α-globin genes on chromosome 16 and 

one β-globin gene on chromosome 11. β-Thalassemia is 

associated with two types of mutation β
0
 and

 
β

+
. 

 
Persons 

with β-Thalassemia minor have one abnormal allele but 

if two abnormal alleles are inherited then result is β-

Thalassemia major. Sometimes patients may present 

with milder symptoms in β-Thalassemia intermedia, 

though have both mutant alleles.
10 

This study was 

designed to estimate the frequency and magnitude of β-

Thalassemia in families of Thalassemia major patients 

so that magnitude of the problem can be assessed in 

target population of the country.  

MATERIAL AND METHODS 

In this cross sectional descriptive study, a total of 674 

subjects were included in the study from January 2007 to 

March 2009. Blood samples of first degree relatives of 

Thalassemia Major patients registered at Ganga Ram 

Thalassemia centre Lahore were collected after informed 

consent. Samples were analysed at the Haematology 

department of Fatima Jinnah Medical College, Lahore. 

Disposable syringes were used to collect 3ml 

of venous blood sample by ensuring standard aseptic 

procedure. EDTA (ethylene diamine tetra acetic acid) 

was used as an anticoagulant. Samples were 

immediately labelled and data entered into record 

registers. Peripheral cell counts and red blood cell 

indices (RBC, Hb%, HCT, MCV, MCH, and MCHC) 

were measured using standard procedure. Haemoglobin 

electrophoresis was carried out on agarose gel using the 

Beckman Coulter, Inc S.A. System with Paragon 

reagents. The resulting electropherograms were visually 

observed and evaluated on densitometer for level of 

various normal and abnormal Hbs. The collected data 

was analysed using SPSS-17.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3185991/#CR23
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RESULTS 

Venous blood was collected from 674, 1
st
 degree relatives 

of Thalassemia major patients as per predefined 

guidelines. Peripheral blood smears were prepared for all 

and Hb electrophoresis was performed on 441 (65.4%) 

samples because 233 (34.6%) subjects had normal 

peripheral picture in correlation to clinical symptoms so 

they were not included in electrophoresis. Table-1 shows 

the frequency of males and females in the study. A total 

of 46.1% of the population group under study was in 

child bearing age, which is the high risk for transmission 

of Thalassemia to the next generation.  

Peripheral blood smear and RBC indices were 

recorded for all samples (Table-2). Hb electrophoresis 

was performed on samples with abnormal findings in 

peripheral smears, high RBC count and low MCV. 

Abnormal Hb patterns were found in 61%. β-

Thalassemia trait was most common followed by β-

Thalassemia major, β-Thalassemia intermedia, 

Haemoglobin D/S trait and least common was 

Haemoglobin E trait. 

Table-3 shows mean value with standard 

deviations of various types of haemoglobins. HbA2 

mean was 5.13 in β-Thalassemia trait as compared to 

lower value of HbA2 in normal patients. HbA2% mean 

was almost same for β-Thalassemia major and Hb D/S 

trait. Increase in foetal haemoglobin is indicator of 

abnormality but because of lower frequency of E, HbD 

Punjab and intermedia mean values are high. 

Table-1: Age and sex-wise distribution  
Age group (Yrs) Male n (%) Female n (%) Total (%) 

*0–15 169 (25.1) 155 (23) 324 (48.1) 

16–45 139 (20.6) 177 (26.3) 316 (46.9) 

46+ 18 (2.7) 16 (2.3) 34 (5) 

Total 326 (48.4) 348 (51.6) 674 (100) 

*0=1–11 months of age 

Table-2: Spectrum of haemoglobinopathies 

frequency on Hb electrophoresis 
Findings Male n (%) Female n (%) Total (%) 

β-Thalassemia major 14 (3.2) 12 (2.7) 26 (5.9) 

β-Thalassemia Intermedia 2 (0.5) 5 (1.1) 7 (1.6) 

β-Thalassemia Trait 122 (27.7) 107 (24.3) 229 (52) 

Haemoglobin D/S trait 1 (0.2) 4 (0.9) 5 (1.1) 

Haemoglobin E trait 0 (0) 2 (0.5) 2 (0.5) 

Normal 88 (19.9) 84 (19.0) 172 (38.9) 

Total 227 (51.5) 214 (48.5) 441 (100) 

Table-3: Mean value with standard deviation of 

various haemoglobins 
Type of 

haemoglobinopathies HbA% HbA2% HbF% 

Normal  96.92±1.1 1.76±0.80 1.0 

β-Thalassemia Trait 94.85±1.15 5.13±1.11 3.0±0.28 

Haemoglobin E trait 37.20±58.60 32.05±9.12  30.7±43.48 

β-Thalassemia Major  25.19±30.23 3.65±6.73 68.22±32.56 

Haemoglobin D/S trait 31.42±31.92 3.28±2.9 64.8±29.44*  

β-Thalassemia Intermedia 77.64±12.38 2.31±1.23 20.01±12.99 

*(HbD/S) Hb F is replaced by HbD/S on Hb electrophoresis 

DISCUSSION 

Hb electrophoresis and DNA studies are gold 

standard for Thalassemia diagnosis though they are 

expensive, yet the burden of treatment with blood 

transfusions is far more than the expense of diagnostic 

technique.
 11

 

Affected persons with Thalassemia major are 

an indicator for transmission of different traits in high 

risk families. Study results show frequency of 61% for 

different types of Thalassemia disorders including 

51.9% for β-Thalassemia trait.  Ahmed et al reported 

lower percentage of 31 in screening for carriers in 

extended families of Thalassemia patients of Pakistani 

families.
9 

Incidence of β-thalassaemia trait among the 

siblings was 58% in a study conducted in by Khattak et 

al, which is closer to our study results.
12 

A study 

conducted in Karachi reported 62.2% siblings as β-

Thalassemia carriers in immediate family members of 

the patients.
13 

Regional variations are seen in neighbouring 

countries. Most common haemoglobinopathies observed 

were β-thalassemia minor (21.3%) in Bangladesh.
14

 In a 

study conducted in India, 57 out of 60 suspected cases 

on peripheral smears were found to have some type of 

Thalassemia trait.
1
 

Exact data about the prevalence of 

haemoglobin disorders is not available in Pakistan 

but its vertical transmission can be prevented by 

proper screening and counselling in families of 

Thalassemia patients. Although spread of 

Thalassemia is difficult to prevent at this time in 

Pakistan because of unawareness, lack of education, 

remote health counselling facilities, but a program of 

health education, testing for the trait, genetic 

counselling, and  easy accesses to prenatal diagnosis can 

provide families with full medical information to help 

them have healthy children. Young people need to learn 

about their carrier status early enough to consider all 

available options, including marriage and undertaking a 

pregnancy. An understanding of basic population 

genetics is required both for service planning and for 

correct interpretation of surveillance data.
15

 

CONCLUSION 

Screening for Thalassemia Traits in relatives of known 

cases of Thalassemia can reduce the burden of 

transfusion and burden of treatment on economy. Pre-

marriage counselling particularly in cousin marriages 

can also help control Thalassemia. 

Further research on frequencies and prevalence 

of different traits is required in establishing regional 

database. Also in resource constrained health setup 

peripheral blood smears can be studied in correlation to 

clinical findings and suspected cases can be diagnosed 
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with Hb electrophoresis techniques at well equipped 

Laboratories. 
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