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5.2% of people (more than 360 million) have a major 

hemoglobin variation. Also, over 100 million people have the 

beta-Thalassemia trait, which has a global rate of 1.5% [3]. 

Thalassemia is a blood disorder characterized by 

decreased or absent production of globin chains, essential 

components of hemoglobin. The condition encompasses 

two primary types: alpha (α) and beta (β) Thalassemia. 

These can be subdivided into major, which is the most 

severe form involving the inheritance of two mutated 

genes, and minor, which is less severe and involves the 

inheritance of one mutated gene [4,5]. Sickle cell disease 

happens when mutation occurs in the β-globin chain 

Hemoglobinopathies are inherited blood disorders caused 

by mutations in genes responsible for making hemoglobin 

protein. These disorders can affect either the alpha (α) or 

beta (β) globin chains of the protein. Some of the most 

common syndromes include beta-Thalassemia, sickle cell 

disease (SCD), HbH disease (alpha-Thalassemia), and Hb 

E/β-Thalassemia [1]. Inherited hemoglobin disorders are a 

growing global public health concern, with approximately 

320,000 babies born annually with clinically signi�cant 

symptoms [2]. Developing countries suffer more from 

inherited hemoglobin disorders, which affect almost 80% 

of newborns with these problems. Around the world, a huge 

I N T R O D U C T I O N

Hemoglobinopathies, including Thalassemia and sickle-cell syndromes are lifelong diseases 

with a signi�cant impact on patients, families, and healthcare resources. Despite therapeutic 

progress, Pakistan, located within the Thalassemia belt, lacks comprehensive data on the 

epidemiology, clinical course, mortality, complications, and treatment outcomes of 

Thalassemia. Objective: To determine the frequency of haemoglobinopathies in Tertiary Care 

Hospital of Rawalpindi and Islamabad. Methods: A retrospective cross-sectional study of 7 

months was conducted on the local population of Islamabad and Rawalpindi from January 2020 

to July 2020. Total 600 patients referred for Hb electrophoresis were initially selected for study. 

Data from 300 patients were collected from PIMS Hospital, Islamabad, and 300 from Holy Family 

Hospital, Rawalpindi. Clinical information for each patient was recorded separately, data were 

statistically analyzed using Microsoft Excel version 2016 and graphs were made on GraphPad 

Prism version 08. Results: Out of 600 patients from Rawalpindi and Islamabad 227 (37.84%) 

patients were found to have hemoglobinopathies. Beta Thalassemia trait was the most common 

disorder among those with hemoglobinopathies (47.13%), followed by beta Thalassemia major 

(23.34%), sickle Beta Thalassemia (10.57%), sickle cell disease (6.6%), Hb D trait (5.28%), Hb 

D/beta Thalassemia (3.96%), Hb E trait (2.2%), and sickle cell trait (0.88%). Conclusions: The 

study showed a signi�cantly high frequency of hemoglobinopathies in the capital city Islamabad 

and Rawalpindi. β- Thalassemia trait and β- Thalassemia major were found in high frequency 

among various hemoglobin disorders.
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results in the formation of hemoglobin S (HbS)  [6]. 

However, if an individual inherits the HbS gene from one 

parent and the HbA gene from the other, they possess the 

sickle cell trait. In this case, they do not develop sickle cell 

disease and remain asymptomatic, without any associated 

health issues. Their blood tests yield normal results, and 

their life expectancy is comparable to that of individuals 

without the trait [7-9]. Similar to those with beta-

Thalassemia, HbC carriers have mutations in the beta-

globin chain. However, unlike sickle cell disease, these 

mutations lead to a different amino acid substitution that 

doesn't cause red blood cells to sickle, making it a less 

severe condition [10,11 ]. Hemoglobinopathies have varying 

rates throughout Pakistan, with beta-Thalassemia major 

(TM) being a particularly common inherited blood disorder. 

An estimated 5-7% of the population are carriers, meaning 

approximately 9.8 million Pakistani individuals carry the 

trait for this disease [12]. Pakistan is home to a 

considerable population of registered Thalassemia 

patients, estimated to be approximately 50,000 [13]. This 

substantial �gure is in�uenced by multiple factors, 

including a notable prevalence of mutations in the 

hemoglobin beta-subunit gene (HBB), a large population 

size coupled with a high birth rate, and the common 

occurrence of consanguineous marriages [14].

M E T H O D S

The research conducted was a 7 months retrospective 

cross-sectional study from January 2020 to July 2020. The 

study included a total of 600 patients who were referred for 

Hb electrophoresis to PIMS Hospital, Islamabad and Holy 

Family Hospital, Rawalpindi. Of these, 300 patients were 

from PIMS Hospital, Islamabad, and 300 were from Holy 

Family Hospital, Rawalpindi. The inclusion criteria required 

t h a t  p a t i e n t s  m u s t  h a v e  b e e n  r e fe r r e d  fo r  H b 

electrophoresis and were from the local population of 

Rawalpindi and Islamabad. After obtaining ethical approval 

a n d  i n fo r m e d  c o n s e n t s  f r o m  a l l  p a r t i c i p a n t s , 

comprehensive medical and clinical information of all 

participants were documented separately using special 

forms. The patients' medical pro�les encompassed data 

from hematological, biochemical, and serological tests, 

comprising CBC parameters (Hb, RBC, MCV, MCH, MCHC), 

peripheral blood �lm analysis (for anisocytosis/poi 

kilocytosis), Hb electrophoresis results, and DNA analysis if 

conducted. Statistical analysis of the data was performed 

using Microsoft Excel version 2016, while GraphPad Prism 

version 08 was used for generating graphs.

Table 1 shows the frequency of various haemoglobino 

pathies in the study participants. 

R E S U L T S

Table 1: Frequency of various hemoglobinopathies (n=600)

E t h n i c i t y

Sickle cell disease

53 (8.833)

15 (2.5)

373 (62.166)

107 (17.833)

Beta Thalassemia Major

Normal

Beta Thalassemia Trait

No. of Cases (%)

Hb E Trait

9 (1.5)

5 (0.833)

24 (4)

12 (2)

Hb D Beta Thalassemia

Sickle Beta Thalassemia

Hb D Trait

Total

2 (0.333)

600 (100)

Sickle Cell Trait

TypeSr. No

3

4

1

2

7

8

5

6

9

Out of 600 patients, 373 had normal hemoglobin levels 

while 227 had hemoglobinopathies. The ratio of male and 

female regarding hemoglobinopathies were 66% and 34% 

respectively. The frequency of hemoglobinopathies in 

male and female is shown in Figure 1.

Figure 1: Gender wise distribution of hemoglobinopathies 

in patients

As shown in Figure 2, Beta Thalassemia trait was the most 

common, accounting for 107 cases (47.13%). This was 

followed by Beta Thalassemia major with 53 cases 

(23.34%), Sickle Beta Thalassemia with 24 cases (10.57%), 

Sickle cell disease with 15 cases (6.6%), Hb D trait with 12 

cases (5.28%), Hb D/Beta Thalassemia with 9 cases 

(3.96%), Hb E trait with 5 cases (2.2%), and sickle cell trait 

with 2 cases (0.88%)

34%

66%

Male
Female
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All patients diagnosed with Beta Thalassemia major 

exhibited severe anemia, splenomegaly, and a history of 

blood transfusion before the age of 2 years. However, 13 

cases were identi�ed as Beta Thalassemia intermedia due 

to their minimal need for blood transfusions. Peripheral 

blood �lm analysis of Beta Thalassemia major cases 

revealed signi�cant aniso-poikilocytosis, red cell 

fragmentation, and nucleated red blood cells. Hb 

electrophoresis consistently indicated elevated levels of 

HbF (fetal hemoglobin) in these cases. In patients 

diagnosed with Beta Thalassemia trait, HbA2 levels were 

elevated beyond 3.5%, RBC count exceeded 5x109/liter, 

and MCV was less than 70 �. Peripheral blood �lm 

examination revealed a microcytic hypochromic blood 

picture with target-shaped red blood cells. Sickle cell 

disease cases presented with aches and pains in various 

body parts and joints, accompanied by anemia of lesser 

severity compared to Beta Thalassemia major cases. 

Conversely, sickle cell trait cases displayed mild anemia 

and were mostly asymptomatic, with the exception of one 

case experiencing aches and pains during exertion. The 

sickling test yielded positive results in all sickle cell 

disorders, but it displayed delayed sickling of red blood 

cells in carrier states compared to sickle cell disease. 

Sickle cells were frequently observed in peripheral blood 

smears of sickle cell disease cases, whereas they were less 

commonly observed in sickle cell trait cases. Patients with 

HbE disease, HbD/Beta Thalassemia, and Sickle cell/Beta 

Thalassemia exhibited clinical presentations similar to 

Beta Thalassemia major. However, sickle cell/Beta 

Thalassemia patients reported body aches in addition to 

other symptoms. Conversely, HbD trait cases were 

asymptomatic.

Figure 2: Percentage distribution of various types of 

hemoglobinopathies

D I S C U S S I O N

There are mainly two groups of hemoglobin disorders. One 

group is structural hemoglobin variants and second group 

is the thalassemias associated with defective globin 

synthesis. Hemoglobinopathies are one of the major 

genetic disorders of hemoglobin [15]. Traditionally seen in 

speci�c populations with endogamous marriage practices, 

these disorders have become more widespread due to the 

migration of diverse ethnic groups [16]. Our study showed 

that the overall frequency of hemoglobinopathies as 37.84 

% in Rawalpindi and Islamabad; the results of our study, 

regarding the prevalence hemoglobinopathies, are almost 

similar to previously published reports from different area 

of Pakistan [17,18]. Our results show that the Beta 

T h a l a s s e m i a  t r a i t  w a s  t h e  m o s t  p r e v a l e n t 

hemoglobinopathy (47.13%) followed by Beta-Thalassemia 

Major (23.34%), Sickle Beta-Thalassemia (10.57%), Sickle 

cell disease (6.6%), Hb D trait (5.28%), Hb D/Beta 

Thalassemia (3.96%), Hb E trait (2.2%) and sickle cell trait 

(0.88%). As compared to studies conducted in 2011 on the 

prevalence of hemoglobinopathies in Islamabad, the 

frequency of hemoglobinopathies has been increased [19]. 

Regarding the prevalence of hemoglobinopathies in other 

cities like Karachi, Peshawar, and the most prevalent 

hemoglobinopathies is Beta Thalassemia minor/trait with 

particularly in Peshawar. Similarly, a lower prevalence was 

observed for Sickle Beta Thalassemia (4.5%), Sickle cell 

disease (3.9%), and Hb E trait (1.9%), while a higher 

prevalence was reported for Hb D trait (6.7%) and sickle cell 

trait (1.7%) [16,18]. Data reported from Peshawar show that 

hemoglobinopathies in the form of Beta Thalassemia trait 

are highly prevalent. This variation may be attributed to the 

diverse ethnic communities in Peshawar [20].

C O N C L U S I O N S

The current study showed a signi�cantly high frequency of 

hemoglobinopathies in the capital city Islamabad and 

Rawalpindi, Beta Thalassemia trait and Beta Thalassemia 

major were found in high frequency among various 

hemoglobin disorders. Our study showed the prevalence of 

different hemoglobin disorders in the capital region. This 

data may be valuable in making policies for preventing and 

managing these conditions. 
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