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Pattern and epidemiology of hemoglobinopathies
in northern Bangladesh.

INTRODUCTION
Inherited genetic hemoglobin disorders are emerging global 
public health concern all over the world. It is reported that 
almost 5.2% of the world population (over 360 million) carry a 
significant hemoglobin variant along with 100 million beta 
thalassemia carriers with a global frequency of 1.5% (1). An 

estimated 320,000 babies are born each year globally with a 
clinically significant hemoglobin disorders. Among them more 
than 50,000 new patients are born with a severe form of thalas-
semia (beta-thalassemia major and HbE beta thalassemia) (1). 
Largest portion of these births occur in underdeveloped and 
developing countries. 

The inherited beta thalassemia, sickle cell disease and hemo-
globin E (HbE) disorders are the most common single gene 
disorders globally (1). Hemoglobinopathies are most prevalent 
in Africa, all Mediterranean countries, the Middle East, the 
Indian subcontinent and Southeast Asia. In many Asian coun-
tries, the most common form of hemoglobinopathiesare beta 
thalassemia and HbE disorder. In the eastern parts of Indian 
subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant (2,3).

Bangladesh lies in the world’s thalassemia belt. Despite this 
fact there is a huge lack of evidence about the epidemiology 
and clinical aspects of this disease. According to a recent 
review, the estimated prevalence of beta-thalassemia carriers 
ranges from 3 to 6% and HbE carriers ranges from 3 to 4% in 
Bangladesh (3). Another country-wide population based study 
reported the prevalence of beta-thalassemia trait as 4.1% and 
HbE trait as 6.1% among (n = 735) school children in Bangla-
desh (4).Evidence on pattern of clinically suspected hemoglob-
inopathiesare very few in Bangladesh. A study in this context 
reported that the most common form of hemoglobin (Hb) 
disorder is β-thalassemia minor (21.3%) along with E-β-Thal-
assemia and HbE trait. Other forms of hemoglobin disorders 
are HbE disease, Hb D/S trait, β-thalassemia major, and 
δ-β-thalassemia (5).

To date, no productive treatment for patients with beta thalas-
semia major has been found, except bone marrow transplanta-
tion. It is a fact that most children with severe forms of thalas-
semia (such as thalassemia major) usually die under 5 years of 
age and the average life expectancy of patients suffering from 
thalassemias is about 30 years, particularly in heavily resource 
constrained countries (1,2). So thalassemia and other hemoglo-
binopathies are a significant disease burden for a developing 
country like Bangladesh. Understanding the pattern and epide-
miology of these diseases can help in policy making to prevent 
the diseases. 

The present study aims to identify the pattern and epidemiolo-
gy of hemoglobinopathies in Northern Bangladesh.

MATERIALS AND METHODS
This cross sectional study was conducted in the department of 
hematology of Rajshahi Medical College Hospital (RMCH) 
from July 2018 to June 2020. All the patients suffering from 
anemia who visited to the hematology department of RMCH 
were the study population.The sample size was calculated from 
the prevalence estimate using the formula:             , where, 
where n = number of the sample; z = 1.96 for 95% confidence 
interval  (CI), p = “best guess” for prevalence and d = precision 
of the prevalence estimate.A recent study has indicated that 
about 28% of assessed rural women have beta thalassemia or 
HbE (7). This data provided that 988 samples would be enough 
for the study. However, assuming non-responding participants 

we included 1380 patients. Convenient sampling technique 
according to inclusion and exclusion criteria was used to 
include patients. Only proven anemic patients (Hb<12g/dL) 
were included in the study. Pregnant women and anemic 
patients due to chronic diseases (e.g. CKD, malignancy, etc.) 
were excluded.

2 ml intravenous blood samples were collected after obtaining 
informed consent using EDTA (ethylene diamine tetra acetic 
acid) as anticoagulants by disposable syringes and needles 
from each individual free of blood transfusions. The Sysmex 
XE-2100 system Hematology analyzer (Sysmex Corporation, 
Kobe, Japan) was used to determine peripheral cell count and 
red blood cell indices (RBC, Hb%, HCT, MCV, MCH, and 
MCHC) using standard procedure (6) that employed RF/DC 
detection method, hydrodynamic focusing, flow cytometry 
method and SLS-haemoglobin method.

Hemoglobin electrophoresis was carried out on CAPILLARYS 
2 FLEX-PIERCING instrument uses the principle of capillary 
electrophoresis in free solution. With this technique, charged 
molecules are separated by their electrophoretic mobility in an 
alkaline buffer with a specific pH. Separation also occurs 
according to the electrolyte pH and electroosmotic flow (6).

All statistical analyses were carried out using SPSS statistical 
package (version 22.0). Analysis of variance (ANOVA) of the 
data was used to detect overall difference in group means. 
Differences among group means were assessed using least 
significant difference (LSD), p value <0.05.

RESULTS
A total of 1320 patients were included in the study. Their mean 
age was 22.6 (SD 13.5) years and 70% of the participants were 
female (Table 1).
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DISCUSSION
The prevalence of hemoglobinopathies among them was 
almost 30%.This finding corroborates with a study conducted 
among anemic patients in a hospital of Dhaka city which 
reported that 57.8% anemic patients had hemoglobinopa-
thies(5). Another study has indicated that about 28% of 
assessed rural women of Bangladesh were sufferers or carriers 
of beta thalassemia or hemoglobin E disorders(7). Similar 
finding was reported by a population based study which report-
ed that 11.89% of the adult population had β-globin gene muta-
tions(8). An outpatient based study from neighboring India 
reported that 22% of the anemic children had some sort of 
hemoglobinopathies(9).

Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor 
(6.6%) and Hb E disease (2.6%). Other hemoglobinopathies 
like α and β-thalassemia major, sickle cell disease etc. were 
quite rare among our included patients. A study conducteda-
mong the anemic patients reported that the most common form 
of hemoglobin disorder was β-thalassemia minor (21.3%) 
along with E-β-Thalassemia and hemoglobin E trait. Other 
forms of hemoglobin disorders are hemoglobin E disease, 
hemoglobin D/S trait, β-thalassemia major, and δ-β-thalas-
semia (5).In West Bengal, the neighboring state of India, 
E-�-Thalassemia, hemoglobin E trait and �-Thalassemia were 
most prevalent hemoglobinopathies(9).

Patients with E-β-Thalassemia and β-Thalassemia major of our 
study were mostly suffering from severe form of anemia while 
patients with hemoglobin E trait and β-Thalassemia minor 
were mostly suffering from mild anemia. As E-β-Thalassemia 
and β-Thalassemia major are homozygotic disorders of 
β-chain of hemoglobin, production of hemoglobin is extremely 
low, resulting in severe anemia. On the other hand, the patients 
suffering from hemoglobin E trait and β-Thalassemia minor 
inherit one gene of β-thalassemia, they are manifested as either 
asymptomatic or mild to moderate anemia. Similar pattern of 
anemia was reported among thalassemia patients of Bangla-
desh in different studies (4,10,11). 

Our study has several limitations. The study was a facility 
based study that included only the anemic patients visiting the 
study center, mostly for treatment of anemia. As a result, the 
anemia status and prevalence of hemoglobinopathies do not 
represent the community picture. Moreover, detailed socio-de-
mographic, clinical and laboratory parameter data of the 
patients was not available. 

CONCLUSION
The present study provides a bird’s eye view about the preva-
lence and pattern of thalassemia and hemoglobinopathies 
among anemic patients of northern Bangladesh. Almost one 
third of the anemic patients were suffering from at least one 
type of hemoglobin disorder. Hb E Trait, E-β-thalassemia, 
β-thalassemia minor, and Hb E disease were the most prevalent 
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ABSTRACT

Introduction
Inherited genetic hemoglobin disorders are emerging global public health concern all over the world. It is reported that almost 
5.2% of the world population (over 360 million) carry a significant hemoglobin variant.  Along with 100 million beta thalassemia 
carriers with a global frequency of 1.5% . The inherited beta thalassemia, sickle cell disease and hemoglobin E (HbE) disorders 
are the most common single gene disorders globally . In many Asian countries, the most common form of hemoglobinopathies are 
beta thalassemia and HbE disorder. In the eastern parts of Indian subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant. So thalassemia and other hemoglobinopathies are a significant disease burden for a 
developing country like Bangladesh.

Objective
Bangladesh lies in the world thalassaemia belt. Despite this fact there is a huge lack of evidence about the epidemiology and 
clinical aspects of the disease. Our study to identify the pattern and epidemiology of hemoglobinothy and also evaluation of the 
hematological features in northern Bangladesh.

Methods
This was a cross sectional study conducted between July 2018 to June 2019 in department of hematology, Rajshahi Medical 
College Hospital, different hospitals and private physicians chamber. Patients were suspected of suffering from anaemia. Blood 
sample were collected for complete blood count and hemoglobin electrophoresis.

Result
A total of 1320 patients mean age were 22.6  years and 70% of the participants were female. Among the enrolled patients, 389 
(29.5%) had hemoglobinopathies. Hb E Trait was the most prevalent hemoglobinopathy (12%) followed by E-β-thalassemia 
(7.3%), β-thalassemia minor (6.6%) and Hb E disease (2.6%). Other hemoglobinopathies like α and β-thalassemia major, sickle 
cell disease etc. were quite rare. β-Thalassemia major and E-β-Thalassemia had most severe level of anemia while Hb E trait, Hb 
E disease and Sickle cell disease had mild to moderate level of anemia.

Conclusion
Understanding the pattern and epidemiology of these diseases can help in policy making to prevent the diseases.
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estimated 320,000 babies are born each year globally with a 
clinically significant hemoglobin disorders. Among them more 
than 50,000 new patients are born with a severe form of thalas-
semia (beta-thalassemia major and HbE beta thalassemia) (1). 
Largest portion of these births occur in underdeveloped and 
developing countries. 

The inherited beta thalassemia, sickle cell disease and hemo-
globin E (HbE) disorders are the most common single gene 
disorders globally (1). Hemoglobinopathies are most prevalent 
in Africa, all Mediterranean countries, the Middle East, the 
Indian subcontinent and Southeast Asia. In many Asian coun-
tries, the most common form of hemoglobinopathiesare beta 
thalassemia and HbE disorder. In the eastern parts of Indian 
subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant (2,3).

Bangladesh lies in the world’s thalassemia belt. Despite this 
fact there is a huge lack of evidence about the epidemiology 
and clinical aspects of this disease. According to a recent 
review, the estimated prevalence of beta-thalassemia carriers 
ranges from 3 to 6% and HbE carriers ranges from 3 to 4% in 
Bangladesh (3). Another country-wide population based study 
reported the prevalence of beta-thalassemia trait as 4.1% and 
HbE trait as 6.1% among (n = 735) school children in Bangla-
desh (4).Evidence on pattern of clinically suspected hemoglob-
inopathiesare very few in Bangladesh. A study in this context 
reported that the most common form of hemoglobin (Hb) 
disorder is β-thalassemia minor (21.3%) along with E-β-Thal-
assemia and HbE trait. Other forms of hemoglobin disorders 
are HbE disease, Hb D/S trait, β-thalassemia major, and 
δ-β-thalassemia (5).

To date, no productive treatment for patients with beta thalas-
semia major has been found, except bone marrow transplanta-
tion. It is a fact that most children with severe forms of thalas-
semia (such as thalassemia major) usually die under 5 years of 
age and the average life expectancy of patients suffering from 
thalassemias is about 30 years, particularly in heavily resource 
constrained countries (1,2). So thalassemia and other hemoglo-
binopathies are a significant disease burden for a developing 
country like Bangladesh. Understanding the pattern and epide-
miology of these diseases can help in policy making to prevent 
the diseases. 

The present study aims to identify the pattern and epidemiolo-
gy of hemoglobinopathies in Northern Bangladesh.

MATERIALS AND METHODS
This cross sectional study was conducted in the department of 
hematology of Rajshahi Medical College Hospital (RMCH) 
from July 2018 to June 2020. All the patients suffering from 
anemia who visited to the hematology department of RMCH 
were the study population.The sample size was calculated from 
the prevalence estimate using the formula:             , where, 
where n = number of the sample; z = 1.96 for 95% confidence 
interval  (CI), p = “best guess” for prevalence and d = precision 
of the prevalence estimate.A recent study has indicated that 
about 28% of assessed rural women have beta thalassemia or 
HbE (7). This data provided that 988 samples would be enough 
for the study. However, assuming non-responding participants 

we included 1380 patients. Convenient sampling technique 
according to inclusion and exclusion criteria was used to 
include patients. Only proven anemic patients (Hb<12g/dL) 
were included in the study. Pregnant women and anemic 
patients due to chronic diseases (e.g. CKD, malignancy, etc.) 
were excluded.

2 ml intravenous blood samples were collected after obtaining 
informed consent using EDTA (ethylene diamine tetra acetic 
acid) as anticoagulants by disposable syringes and needles 
from each individual free of blood transfusions. The Sysmex 
XE-2100 system Hematology analyzer (Sysmex Corporation, 
Kobe, Japan) was used to determine peripheral cell count and 
red blood cell indices (RBC, Hb%, HCT, MCV, MCH, and 
MCHC) using standard procedure (6) that employed RF/DC 
detection method, hydrodynamic focusing, flow cytometry 
method and SLS-haemoglobin method.

Hemoglobin electrophoresis was carried out on CAPILLARYS 
2 FLEX-PIERCING instrument uses the principle of capillary 
electrophoresis in free solution. With this technique, charged 
molecules are separated by their electrophoretic mobility in an 
alkaline buffer with a specific pH. Separation also occurs 
according to the electrolyte pH and electroosmotic flow (6).

All statistical analyses were carried out using SPSS statistical 
package (version 22.0). Analysis of variance (ANOVA) of the 
data was used to detect overall difference in group means. 
Differences among group means were assessed using least 
significant difference (LSD), p value <0.05.

RESULTS
A total of 1320 patients were included in the study. Their mean 
age was 22.6 (SD 13.5) years and 70% of the participants were 
female (Table 1).

DISCUSSION
The prevalence of hemoglobinopathies among them was 
almost 30%.This finding corroborates with a study conducted 
among anemic patients in a hospital of Dhaka city which 
reported that 57.8% anemic patients had hemoglobinopa-
thies(5). Another study has indicated that about 28% of 
assessed rural women of Bangladesh were sufferers or carriers 
of beta thalassemia or hemoglobin E disorders(7). Similar 
finding was reported by a population based study which report-
ed that 11.89% of the adult population had β-globin gene muta-
tions(8). An outpatient based study from neighboring India 
reported that 22% of the anemic children had some sort of 
hemoglobinopathies(9).

Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor 
(6.6%) and Hb E disease (2.6%). Other hemoglobinopathies 
like α and β-thalassemia major, sickle cell disease etc. were 
quite rare among our included patients. A study conducteda-
mong the anemic patients reported that the most common form 
of hemoglobin disorder was β-thalassemia minor (21.3%) 
along with E-β-Thalassemia and hemoglobin E trait. Other 
forms of hemoglobin disorders are hemoglobin E disease, 
hemoglobin D/S trait, β-thalassemia major, and δ-β-thalas-
semia (5).In West Bengal, the neighboring state of India, 
E-�-Thalassemia, hemoglobin E trait and �-Thalassemia were 
most prevalent hemoglobinopathies(9).

Patients with E-β-Thalassemia and β-Thalassemia major of our 
study were mostly suffering from severe form of anemia while 
patients with hemoglobin E trait and β-Thalassemia minor 
were mostly suffering from mild anemia. As E-β-Thalassemia 
and β-Thalassemia major are homozygotic disorders of 
β-chain of hemoglobin, production of hemoglobin is extremely 
low, resulting in severe anemia. On the other hand, the patients 
suffering from hemoglobin E trait and β-Thalassemia minor 
inherit one gene of β-thalassemia, they are manifested as either 
asymptomatic or mild to moderate anemia. Similar pattern of 
anemia was reported among thalassemia patients of Bangla-
desh in different studies (4,10,11). 

Our study has several limitations. The study was a facility 
based study that included only the anemic patients visiting the 
study center, mostly for treatment of anemia. As a result, the 
anemia status and prevalence of hemoglobinopathies do not 
represent the community picture. Moreover, detailed socio-de-
mographic, clinical and laboratory parameter data of the 
patients was not available. 

CONCLUSION
The present study provides a bird’s eye view about the preva-
lence and pattern of thalassemia and hemoglobinopathies 
among anemic patients of northern Bangladesh. Almost one 
third of the anemic patients were suffering from at least one 
type of hemoglobin disorder. Hb E Trait, E-β-thalassemia, 
β-thalassemia minor, and Hb E disease were the most prevalent 
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Table 1: Age and sex distribution of the patients

Characteristics N %
Age (years)  
0-5 27 2.0
6-12 171 13.0
12-17 204 15.5
18-30 613 46.4
31-40 204 15.5
41-50 73 5.5
51-60 11 0.8
>60 17 1.3
Sex  
Male 395 29.9
Female 925 70.1

n= z2 pq
d2



estimated 320,000 babies are born each year globally with a 
clinically significant hemoglobin disorders. Among them more 
than 50,000 new patients are born with a severe form of thalas-
semia (beta-thalassemia major and HbE beta thalassemia) (1). 
Largest portion of these births occur in underdeveloped and 
developing countries. 

The inherited beta thalassemia, sickle cell disease and hemo-
globin E (HbE) disorders are the most common single gene 
disorders globally (1). Hemoglobinopathies are most prevalent 
in Africa, all Mediterranean countries, the Middle East, the 
Indian subcontinent and Southeast Asia. In many Asian coun-
tries, the most common form of hemoglobinopathiesare beta 
thalassemia and HbE disorder. In the eastern parts of Indian 
subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant (2,3).

Bangladesh lies in the world’s thalassemia belt. Despite this 
fact there is a huge lack of evidence about the epidemiology 
and clinical aspects of this disease. According to a recent 
review, the estimated prevalence of beta-thalassemia carriers 
ranges from 3 to 6% and HbE carriers ranges from 3 to 4% in 
Bangladesh (3). Another country-wide population based study 
reported the prevalence of beta-thalassemia trait as 4.1% and 
HbE trait as 6.1% among (n = 735) school children in Bangla-
desh (4).Evidence on pattern of clinically suspected hemoglob-
inopathiesare very few in Bangladesh. A study in this context 
reported that the most common form of hemoglobin (Hb) 
disorder is β-thalassemia minor (21.3%) along with E-β-Thal-
assemia and HbE trait. Other forms of hemoglobin disorders 
are HbE disease, Hb D/S trait, β-thalassemia major, and 
δ-β-thalassemia (5).

To date, no productive treatment for patients with beta thalas-
semia major has been found, except bone marrow transplanta-
tion. It is a fact that most children with severe forms of thalas-
semia (such as thalassemia major) usually die under 5 years of 
age and the average life expectancy of patients suffering from 
thalassemias is about 30 years, particularly in heavily resource 
constrained countries (1,2). So thalassemia and other hemoglo-
binopathies are a significant disease burden for a developing 
country like Bangladesh. Understanding the pattern and epide-
miology of these diseases can help in policy making to prevent 
the diseases. 

The present study aims to identify the pattern and epidemiolo-
gy of hemoglobinopathies in Northern Bangladesh.

MATERIALS AND METHODS
This cross sectional study was conducted in the department of 
hematology of Rajshahi Medical College Hospital (RMCH) 
from July 2018 to June 2020. All the patients suffering from 
anemia who visited to the hematology department of RMCH 
were the study population.The sample size was calculated from 
the prevalence estimate using the formula:             , where, 
where n = number of the sample; z = 1.96 for 95% confidence 
interval  (CI), p = “best guess” for prevalence and d = precision 
of the prevalence estimate.A recent study has indicated that 
about 28% of assessed rural women have beta thalassemia or 
HbE (7). This data provided that 988 samples would be enough 
for the study. However, assuming non-responding participants 

we included 1380 patients. Convenient sampling technique 
according to inclusion and exclusion criteria was used to 
include patients. Only proven anemic patients (Hb<12g/dL) 
were included in the study. Pregnant women and anemic 
patients due to chronic diseases (e.g. CKD, malignancy, etc.) 
were excluded.

2 ml intravenous blood samples were collected after obtaining 
informed consent using EDTA (ethylene diamine tetra acetic 
acid) as anticoagulants by disposable syringes and needles 
from each individual free of blood transfusions. The Sysmex 
XE-2100 system Hematology analyzer (Sysmex Corporation, 
Kobe, Japan) was used to determine peripheral cell count and 
red blood cell indices (RBC, Hb%, HCT, MCV, MCH, and 
MCHC) using standard procedure (6) that employed RF/DC 
detection method, hydrodynamic focusing, flow cytometry 
method and SLS-haemoglobin method.

Hemoglobin electrophoresis was carried out on CAPILLARYS 
2 FLEX-PIERCING instrument uses the principle of capillary 
electrophoresis in free solution. With this technique, charged 
molecules are separated by their electrophoretic mobility in an 
alkaline buffer with a specific pH. Separation also occurs 
according to the electrolyte pH and electroosmotic flow (6).

All statistical analyses were carried out using SPSS statistical 
package (version 22.0). Analysis of variance (ANOVA) of the 
data was used to detect overall difference in group means. 
Differences among group means were assessed using least 
significant difference (LSD), p value <0.05.

RESULTS
A total of 1320 patients were included in the study. Their mean 
age was 22.6 (SD 13.5) years and 70% of the participants were 
female (Table 1).

Among the enrolled patients, 389 (29.5%) had hemoglobinopathies. Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor (6.6%) and Hb E disease (2.6%). Other hemoglobinopathies like α and 
β-thalassemia major, sickle cell disease etc. were quite rare (Table 2).

DISCUSSION
The prevalence of hemoglobinopathies among them was 
almost 30%.This finding corroborates with a study conducted 
among anemic patients in a hospital of Dhaka city which 
reported that 57.8% anemic patients had hemoglobinopa-
thies(5). Another study has indicated that about 28% of 
assessed rural women of Bangladesh were sufferers or carriers 
of beta thalassemia or hemoglobin E disorders(7). Similar 
finding was reported by a population based study which report-
ed that 11.89% of the adult population had β-globin gene muta-
tions(8). An outpatient based study from neighboring India 
reported that 22% of the anemic children had some sort of 
hemoglobinopathies(9).

Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor 
(6.6%) and Hb E disease (2.6%). Other hemoglobinopathies 
like α and β-thalassemia major, sickle cell disease etc. were 
quite rare among our included patients. A study conducteda-
mong the anemic patients reported that the most common form 
of hemoglobin disorder was β-thalassemia minor (21.3%) 
along with E-β-Thalassemia and hemoglobin E trait. Other 
forms of hemoglobin disorders are hemoglobin E disease, 
hemoglobin D/S trait, β-thalassemia major, and δ-β-thalas-
semia (5).In West Bengal, the neighboring state of India, 
E-�-Thalassemia, hemoglobin E trait and �-Thalassemia were 
most prevalent hemoglobinopathies(9).

Patients with E-β-Thalassemia and β-Thalassemia major of our 
study were mostly suffering from severe form of anemia while 
patients with hemoglobin E trait and β-Thalassemia minor 
were mostly suffering from mild anemia. As E-β-Thalassemia 
and β-Thalassemia major are homozygotic disorders of 
β-chain of hemoglobin, production of hemoglobin is extremely 
low, resulting in severe anemia. On the other hand, the patients 
suffering from hemoglobin E trait and β-Thalassemia minor 
inherit one gene of β-thalassemia, they are manifested as either 
asymptomatic or mild to moderate anemia. Similar pattern of 
anemia was reported among thalassemia patients of Bangla-
desh in different studies (4,10,11). 

Our study has several limitations. The study was a facility 
based study that included only the anemic patients visiting the 
study center, mostly for treatment of anemia. As a result, the 
anemia status and prevalence of hemoglobinopathies do not 
represent the community picture. Moreover, detailed socio-de-
mographic, clinical and laboratory parameter data of the 
patients was not available. 

CONCLUSION
The present study provides a bird’s eye view about the preva-
lence and pattern of thalassemia and hemoglobinopathies 
among anemic patients of northern Bangladesh. Almost one 
third of the anemic patients were suffering from at least one 
type of hemoglobin disorder. Hb E Trait, E-β-thalassemia, 
β-thalassemia minor, and Hb E disease were the most prevalent 
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Table 3: Hemoglobin types among different types of hemoglobinopathies

Table 2: Pattern of hemoglobinopathies among patients

Characteristics N %
No hemoglobinopathy 931 70.5
α-Thalassemia 1 0.1
β-Thalassemia major 1 0.1
β-Thalassemia minor 87 6.6
E-β-Thalassemia 96 7.3
E-β-Thalassemia trait 6 0.5
Hb E disease 34 2.6
Hb E trait 157 11.9
Hb Bart 1 0.1
Hb D 1 0.1
Sickle cell disease 4 0.3
Sickle cell trait 1 0.1

Hemoglobinopathy Hb (g/dL) Hb A (%) Hb A2 (%) Hb E (%) Hb F (%) Others (%)

No hemoglobinopathy 9.95 (2.60) 96.91 (6.98) 2.39 (1.14) 0.42 (4.48) 0.27 (2.52) 0.01 (0.25)

α-Thalassemia 10.00 48.00 1.00 0.00 51.00 0.00

β-Thalassemia major 6.00 4.00 4.00 0.00 93.00 0.00

β-Thalassemia minor 9.91 (2.11) 93.23 (9.94) 4.95 (0.83) 0.91 (6.11) 0.92 (4.16) 0.00 (0.00)

E-β-Thalassemia 6.96 (2.15) 16.73 (22.03) 4.68 (1.75) 50.2 (19.48) 28.17 (19.05) 0.11 (0.92)

E-β-Thalassemia trait 8.17 (4.07) 72.67 (37.13) 5.17 (0.75) 7.33 (17.96) 15.00 (22.61) 0.00 (0.00)

Hb E disease 9.88 (1.92) 9.15 (27.29) 5.00 (0.95) 83.6 (26.66) 2.15 (2.03) 0.06 (0.23)

Hb E trait 10.87 (2.14) 74.14 (9.41) 2.75 (0.66) 22.7 (9.33) 0.37 (2.01) 0.00 (0.00)

Hb Bart 9.00 98.00 2.00 0.00 0.00 0.00

Hb D 9.00 63.00 4.00 0.00 0.00 34.00

Sickle cell disease 9.75 (2.98) 0.25 (0.50) 2.50 (1.73) 14.7 (14.31) 3.75 (3.59) 79.00 (13.44)

Sickle cell trait 6.00 59.00 5.00 0.00 6.00 30.00

Patients with β-Thalassemia major and E-β-Thalassemia had most severe level of anemia (mean Hb level 6 g/dL and 6.96 g/dL respec-
tively) while Hb E trait, Hb E disease and Sickle cell disease had mild to moderate level of anemia. Descriptions of different Hemoglobin 
band RBC related parameters are shown in Table 3 and Table 4 respectively.



estimated 320,000 babies are born each year globally with a 
clinically significant hemoglobin disorders. Among them more 
than 50,000 new patients are born with a severe form of thalas-
semia (beta-thalassemia major and HbE beta thalassemia) (1). 
Largest portion of these births occur in underdeveloped and 
developing countries. 

The inherited beta thalassemia, sickle cell disease and hemo-
globin E (HbE) disorders are the most common single gene 
disorders globally (1). Hemoglobinopathies are most prevalent 
in Africa, all Mediterranean countries, the Middle East, the 
Indian subcontinent and Southeast Asia. In many Asian coun-
tries, the most common form of hemoglobinopathiesare beta 
thalassemia and HbE disorder. In the eastern parts of Indian 
subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant (2,3).

Bangladesh lies in the world’s thalassemia belt. Despite this 
fact there is a huge lack of evidence about the epidemiology 
and clinical aspects of this disease. According to a recent 
review, the estimated prevalence of beta-thalassemia carriers 
ranges from 3 to 6% and HbE carriers ranges from 3 to 4% in 
Bangladesh (3). Another country-wide population based study 
reported the prevalence of beta-thalassemia trait as 4.1% and 
HbE trait as 6.1% among (n = 735) school children in Bangla-
desh (4).Evidence on pattern of clinically suspected hemoglob-
inopathiesare very few in Bangladesh. A study in this context 
reported that the most common form of hemoglobin (Hb) 
disorder is β-thalassemia minor (21.3%) along with E-β-Thal-
assemia and HbE trait. Other forms of hemoglobin disorders 
are HbE disease, Hb D/S trait, β-thalassemia major, and 
δ-β-thalassemia (5).

To date, no productive treatment for patients with beta thalas-
semia major has been found, except bone marrow transplanta-
tion. It is a fact that most children with severe forms of thalas-
semia (such as thalassemia major) usually die under 5 years of 
age and the average life expectancy of patients suffering from 
thalassemias is about 30 years, particularly in heavily resource 
constrained countries (1,2). So thalassemia and other hemoglo-
binopathies are a significant disease burden for a developing 
country like Bangladesh. Understanding the pattern and epide-
miology of these diseases can help in policy making to prevent 
the diseases. 

The present study aims to identify the pattern and epidemiolo-
gy of hemoglobinopathies in Northern Bangladesh.

MATERIALS AND METHODS
This cross sectional study was conducted in the department of 
hematology of Rajshahi Medical College Hospital (RMCH) 
from July 2018 to June 2020. All the patients suffering from 
anemia who visited to the hematology department of RMCH 
were the study population.The sample size was calculated from 
the prevalence estimate using the formula:             , where, 
where n = number of the sample; z = 1.96 for 95% confidence 
interval  (CI), p = “best guess” for prevalence and d = precision 
of the prevalence estimate.A recent study has indicated that 
about 28% of assessed rural women have beta thalassemia or 
HbE (7). This data provided that 988 samples would be enough 
for the study. However, assuming non-responding participants 

we included 1380 patients. Convenient sampling technique 
according to inclusion and exclusion criteria was used to 
include patients. Only proven anemic patients (Hb<12g/dL) 
were included in the study. Pregnant women and anemic 
patients due to chronic diseases (e.g. CKD, malignancy, etc.) 
were excluded.

2 ml intravenous blood samples were collected after obtaining 
informed consent using EDTA (ethylene diamine tetra acetic 
acid) as anticoagulants by disposable syringes and needles 
from each individual free of blood transfusions. The Sysmex 
XE-2100 system Hematology analyzer (Sysmex Corporation, 
Kobe, Japan) was used to determine peripheral cell count and 
red blood cell indices (RBC, Hb%, HCT, MCV, MCH, and 
MCHC) using standard procedure (6) that employed RF/DC 
detection method, hydrodynamic focusing, flow cytometry 
method and SLS-haemoglobin method.

Hemoglobin electrophoresis was carried out on CAPILLARYS 
2 FLEX-PIERCING instrument uses the principle of capillary 
electrophoresis in free solution. With this technique, charged 
molecules are separated by their electrophoretic mobility in an 
alkaline buffer with a specific pH. Separation also occurs 
according to the electrolyte pH and electroosmotic flow (6).

All statistical analyses were carried out using SPSS statistical 
package (version 22.0). Analysis of variance (ANOVA) of the 
data was used to detect overall difference in group means. 
Differences among group means were assessed using least 
significant difference (LSD), p value <0.05.

RESULTS
A total of 1320 patients were included in the study. Their mean 
age was 22.6 (SD 13.5) years and 70% of the participants were 
female (Table 1).

DISCUSSION
The prevalence of hemoglobinopathies among them was 
almost 30%.This finding corroborates with a study conducted 
among anemic patients in a hospital of Dhaka city which 
reported that 57.8% anemic patients had hemoglobinopa-
thies(5). Another study has indicated that about 28% of 
assessed rural women of Bangladesh were sufferers or carriers 
of beta thalassemia or hemoglobin E disorders(7). Similar 
finding was reported by a population based study which report-
ed that 11.89% of the adult population had β-globin gene muta-
tions(8). An outpatient based study from neighboring India 
reported that 22% of the anemic children had some sort of 
hemoglobinopathies(9).

Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor 
(6.6%) and Hb E disease (2.6%). Other hemoglobinopathies 
like α and β-thalassemia major, sickle cell disease etc. were 
quite rare among our included patients. A study conducteda-
mong the anemic patients reported that the most common form 
of hemoglobin disorder was β-thalassemia minor (21.3%) 
along with E-β-Thalassemia and hemoglobin E trait. Other 
forms of hemoglobin disorders are hemoglobin E disease, 
hemoglobin D/S trait, β-thalassemia major, and δ-β-thalas-
semia (5).In West Bengal, the neighboring state of India, 
E-�-Thalassemia, hemoglobin E trait and �-Thalassemia were 
most prevalent hemoglobinopathies(9).

Patients with E-β-Thalassemia and β-Thalassemia major of our 
study were mostly suffering from severe form of anemia while 
patients with hemoglobin E trait and β-Thalassemia minor 
were mostly suffering from mild anemia. As E-β-Thalassemia 
and β-Thalassemia major are homozygotic disorders of 
β-chain of hemoglobin, production of hemoglobin is extremely 
low, resulting in severe anemia. On the other hand, the patients 
suffering from hemoglobin E trait and β-Thalassemia minor 
inherit one gene of β-thalassemia, they are manifested as either 
asymptomatic or mild to moderate anemia. Similar pattern of 
anemia was reported among thalassemia patients of Bangla-
desh in different studies (4,10,11). 

Our study has several limitations. The study was a facility 
based study that included only the anemic patients visiting the 
study center, mostly for treatment of anemia. As a result, the 
anemia status and prevalence of hemoglobinopathies do not 
represent the community picture. Moreover, detailed socio-de-
mographic, clinical and laboratory parameter data of the 
patients was not available. 

CONCLUSION
The present study provides a bird’s eye view about the preva-
lence and pattern of thalassemia and hemoglobinopathies 
among anemic patients of northern Bangladesh. Almost one 
third of the anemic patients were suffering from at least one 
type of hemoglobin disorder. Hb E Trait, E-β-thalassemia, 
β-thalassemia minor, and Hb E disease were the most prevalent 
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Table 4: RBC parameters among different types of hemoglobinopathies

Hemoglobinopathy RBC HCT MCV MCH MCHC RDW-SD RDW-CD

No hemoglobinopathy 4.50 (0.74) 35.85 (7.00) 79.52 (11.45) 24.76 (5.46) 30.64 (3.28) 49.43 (167.74) 15.94 (4.36)

α-Thalassemia 3.00 29.00 98.00 32.00 32.00 66.00 19.00

β-Thalassemia major 3.00 27.00 97.00 33.00 34.00 54.00 15.00

β-Thalassemia minor 5.17 (1.11) 34.30 (6.65) 66.32 (11.59) 20.33 (3.84) 30.28 (3.08) 39.02 (8.12) 17.79 (3.61)

E-β-Thalassemia 3.70 (1.02) 23.83 (6.94) 64.14 (10.92) 19.14 (3.14) 29.60 (2.60) 50.54 (18.28) 28.32 (6.33)

E-β-Thalassemia trait 4.17 (2.40) 28.83 (13.43) 73.67 (19.06) 20.67 (3.93) 28.50 (3.14) 48.20 (16.67) 22.17 (7.65)

Hb E disease 5.38 (0.92) 31.26  59.71 (7.16) 18.56 (2.25) 31.03 (1.24) 35.00 (7.92) 19.76 (3.49)

Hb E trait 4.94 (0.86) 35.53 (6.01) 72.67 (8.66) 23.49 (6.28) 30.96 (1.86) 43.36 (30.90) 17.56 (12.45)

Hb Bart 4.00 30.00 82.00 26.00 32.00 40.00 13.00

Hb D 3.00 31.00 98.00 28.00 30.00 48.00 13.00

Sickle cell disease 4.25 (1.50) 30.25 (8.18) 75.25 (12.89) 23.75 (4.03) 32.00 (1.82) 47.50 (20.74) 17.50 (4.35)

Sickle cell trait 4.00 26.00 60.00 14.00 23.00 53.00 27.00



estimated 320,000 babies are born each year globally with a 
clinically significant hemoglobin disorders. Among them more 
than 50,000 new patients are born with a severe form of thalas-
semia (beta-thalassemia major and HbE beta thalassemia) (1). 
Largest portion of these births occur in underdeveloped and 
developing countries. 

The inherited beta thalassemia, sickle cell disease and hemo-
globin E (HbE) disorders are the most common single gene 
disorders globally (1). Hemoglobinopathies are most prevalent 
in Africa, all Mediterranean countries, the Middle East, the 
Indian subcontinent and Southeast Asia. In many Asian coun-
tries, the most common form of hemoglobinopathiesare beta 
thalassemia and HbE disorder. In the eastern parts of Indian 
subcontinent, Bangladesh and other Southeast Asian countries, 
HbE is the most prevalent hemoglobin variant (2,3).

Bangladesh lies in the world’s thalassemia belt. Despite this 
fact there is a huge lack of evidence about the epidemiology 
and clinical aspects of this disease. According to a recent 
review, the estimated prevalence of beta-thalassemia carriers 
ranges from 3 to 6% and HbE carriers ranges from 3 to 4% in 
Bangladesh (3). Another country-wide population based study 
reported the prevalence of beta-thalassemia trait as 4.1% and 
HbE trait as 6.1% among (n = 735) school children in Bangla-
desh (4).Evidence on pattern of clinically suspected hemoglob-
inopathiesare very few in Bangladesh. A study in this context 
reported that the most common form of hemoglobin (Hb) 
disorder is β-thalassemia minor (21.3%) along with E-β-Thal-
assemia and HbE trait. Other forms of hemoglobin disorders 
are HbE disease, Hb D/S trait, β-thalassemia major, and 
δ-β-thalassemia (5).

To date, no productive treatment for patients with beta thalas-
semia major has been found, except bone marrow transplanta-
tion. It is a fact that most children with severe forms of thalas-
semia (such as thalassemia major) usually die under 5 years of 
age and the average life expectancy of patients suffering from 
thalassemias is about 30 years, particularly in heavily resource 
constrained countries (1,2). So thalassemia and other hemoglo-
binopathies are a significant disease burden for a developing 
country like Bangladesh. Understanding the pattern and epide-
miology of these diseases can help in policy making to prevent 
the diseases. 

The present study aims to identify the pattern and epidemiolo-
gy of hemoglobinopathies in Northern Bangladesh.

MATERIALS AND METHODS
This cross sectional study was conducted in the department of 
hematology of Rajshahi Medical College Hospital (RMCH) 
from July 2018 to June 2020. All the patients suffering from 
anemia who visited to the hematology department of RMCH 
were the study population.The sample size was calculated from 
the prevalence estimate using the formula:             , where, 
where n = number of the sample; z = 1.96 for 95% confidence 
interval  (CI), p = “best guess” for prevalence and d = precision 
of the prevalence estimate.A recent study has indicated that 
about 28% of assessed rural women have beta thalassemia or 
HbE (7). This data provided that 988 samples would be enough 
for the study. However, assuming non-responding participants 

we included 1380 patients. Convenient sampling technique 
according to inclusion and exclusion criteria was used to 
include patients. Only proven anemic patients (Hb<12g/dL) 
were included in the study. Pregnant women and anemic 
patients due to chronic diseases (e.g. CKD, malignancy, etc.) 
were excluded.

2 ml intravenous blood samples were collected after obtaining 
informed consent using EDTA (ethylene diamine tetra acetic 
acid) as anticoagulants by disposable syringes and needles 
from each individual free of blood transfusions. The Sysmex 
XE-2100 system Hematology analyzer (Sysmex Corporation, 
Kobe, Japan) was used to determine peripheral cell count and 
red blood cell indices (RBC, Hb%, HCT, MCV, MCH, and 
MCHC) using standard procedure (6) that employed RF/DC 
detection method, hydrodynamic focusing, flow cytometry 
method and SLS-haemoglobin method.

Hemoglobin electrophoresis was carried out on CAPILLARYS 
2 FLEX-PIERCING instrument uses the principle of capillary 
electrophoresis in free solution. With this technique, charged 
molecules are separated by their electrophoretic mobility in an 
alkaline buffer with a specific pH. Separation also occurs 
according to the electrolyte pH and electroosmotic flow (6).

All statistical analyses were carried out using SPSS statistical 
package (version 22.0). Analysis of variance (ANOVA) of the 
data was used to detect overall difference in group means. 
Differences among group means were assessed using least 
significant difference (LSD), p value <0.05.

RESULTS
A total of 1320 patients were included in the study. Their mean 
age was 22.6 (SD 13.5) years and 70% of the participants were 
female (Table 1).

DISCUSSION
The prevalence of hemoglobinopathies among them was 
almost 30%.This finding corroborates with a study conducted 
among anemic patients in a hospital of Dhaka city which 
reported that 57.8% anemic patients had hemoglobinopa-
thies(5). Another study has indicated that about 28% of 
assessed rural women of Bangladesh were sufferers or carriers 
of beta thalassemia or hemoglobin E disorders(7). Similar 
finding was reported by a population based study which report-
ed that 11.89% of the adult population had β-globin gene muta-
tions(8). An outpatient based study from neighboring India 
reported that 22% of the anemic children had some sort of 
hemoglobinopathies(9).

Hb E Trait was the most prevalent hemoglobinopathy (12%) 
followed by E-β-thalassemia (7.3%), β-thalassemia minor 
(6.6%) and Hb E disease (2.6%). Other hemoglobinopathies 
like α and β-thalassemia major, sickle cell disease etc. were 
quite rare among our included patients. A study conducteda-
mong the anemic patients reported that the most common form 
of hemoglobin disorder was β-thalassemia minor (21.3%) 
along with E-β-Thalassemia and hemoglobin E trait. Other 
forms of hemoglobin disorders are hemoglobin E disease, 
hemoglobin D/S trait, β-thalassemia major, and δ-β-thalas-
semia (5).In West Bengal, the neighboring state of India, 
E-�-Thalassemia, hemoglobin E trait and �-Thalassemia were 
most prevalent hemoglobinopathies(9).

Patients with E-β-Thalassemia and β-Thalassemia major of our 
study were mostly suffering from severe form of anemia while 
patients with hemoglobin E trait and β-Thalassemia minor 
were mostly suffering from mild anemia. As E-β-Thalassemia 
and β-Thalassemia major are homozygotic disorders of 
β-chain of hemoglobin, production of hemoglobin is extremely 
low, resulting in severe anemia. On the other hand, the patients 
suffering from hemoglobin E trait and β-Thalassemia minor 
inherit one gene of β-thalassemia, they are manifested as either 
asymptomatic or mild to moderate anemia. Similar pattern of 
anemia was reported among thalassemia patients of Bangla-
desh in different studies (4,10,11). 

Our study has several limitations. The study was a facility 
based study that included only the anemic patients visiting the 
study center, mostly for treatment of anemia. As a result, the 
anemia status and prevalence of hemoglobinopathies do not 
represent the community picture. Moreover, detailed socio-de-
mographic, clinical and laboratory parameter data of the 
patients was not available. 

CONCLUSION
The present study provides a bird’s eye view about the preva-
lence and pattern of thalassemia and hemoglobinopathies 
among anemic patients of northern Bangladesh. Almost one 
third of the anemic patients were suffering from at least one 
type of hemoglobin disorder. Hb E Trait, E-β-thalassemia, 
β-thalassemia minor, and Hb E disease were the most prevalent 

hemoglobinopathies.Further community based studies includ-
ing detailed socio-demographic and clinical factors is suggest-
ed for the better understanding of the epidemiology of hemo-
globinopathies in the respective region.
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