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Abstract

Background: Hepatitis B virus (HBV) is a major health problem
worldwide with 2 billion people living with this virus around the globe.
The major transmission route of this virus is blood and blood prod-
ucts. Thalaseemic patients received blood transfusions throughout
their life and are at high risk of getting blood borne pathogens like
HBV.

Objectives: The aim of the study is to evaluate the prevalence
of Hepatitis B virus and different transfusion related parameters in
Thalaseemic patients in Pakistan.

Patients and methods: A cross sectional study was conducted from
January 2021 to August 2022 from Pakistan and 500 thalaseemic pa-
tients were enrolled in this study. The presence of Hepatitis B virus,
hepatomegaly, splenomegaly, splenectomy, pre-transfusion haemo-
globin count, Alanine Amine Transferase (ALT) level, serum creatinine,
age at diagnosis of B-thalassemia, number of blood transfusions per
month and therapy used were studies in this project.

Results: The prevalence of HBV is 3.08% in thalaseemic patients.
Hepatomegaly was observed in 74.8% of individuals with average in-
crease of 4.17 cm in liver size. Splenomegaly was observed in 64.9%
of patients while splenectomy was observed in 14.5% of patients. The
average hemoglobin count prior to blood transfusion was 8.8 g/dl. The
average serum ALT was observed 92.62 U/L while the average serum
creatinine was observed 0.37 mg/dl. The average age at the diagnosis
of B-thalassemia was 7.7 months and the average age at first blood
transfusion was 10 months. 60.68% of B-thalassemia patients had
family history of this disease and average rate of transfusions was 25
blood transfusions per year. 38.55% of thalaseemic patients received
chelation therapy and used desferoxamine as therapeutic option.

Conclusion: The prevalence of HBV is in intermediate zone in Paki-
stani population. The trend of increase in prevalence of HBV with in-
crease in patient age is observed. Most of thalaseemic patients have
family history of disease. Splenomegaly and hepatomegaly is directly
proportional to the number of blood transfusions.
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Introduction

Hepatitis B Virus (HBV) infection is one of the most prevalent
global public health problem. About 2 billion people are living
with HBV worldwide out of which 400 million have chronic HBV
infection [1-4]. Approximately one-third to two-third of chroni-
cally infected patients are unaware of their illness [5]. Asymp-
tomatic spread of chronic infection is major dilemma, which
significantly contributes toward dissemination of lethal viral
infection to others in society [6]. It is estimated that one-third
of world’s population has serological evidence of HBV infection
[7]. Among chronically infected HBV patients, 15-25% develop
HBV related liver cancer and cirrhosis [8]. HBV is considered as
10t leading cause of mortality in world [9,10]. The Centre for
Disease Control and Prevention, USA (2008) estimated Hepatitis
B Virus to be 10 and 100 times more infectious than Hepatitis
C Virus and Human Immunodeficiency Virus respectively. Al-
though HIV is considered as more contagious virus, yet world-
wide prevalence of HBV is 10 times greater than HIV infection.
Worldwide, on average, the HBV infection causes death of one
patient every 30-45 seconds. Both HBV and HCV infection con-
stitutes 530 million of the 6 billion world population [11,12].
Hepatitis B virus related end stage liver disease is responsible
for one million deaths annually. A population with prevalence
of HBV with a carrier rate of 8% or more would represent a high
prevalence area; whereas population with carrier rate of 2%-7%
positivity of HBV would be termed as intermediate prevalent
area [8].

Pakistan stands in the HBV zone of intermediate prevalent
area with 3-4% carrier rate [14-16]. HBV infection is endemic in
Pakistan. It is estimated that 9 million people are HBV infected
and its infection rate is increasing day by day [17,18]. It is a well-
known fact that HBV can be transmitted via horizontal transmis-
sion route as well as by vertical transmission route [1,19]. The
horizontal transmission in early childhood is major contributing
factor for chronic viral hepatitis infection in Pakistan [20]. The
perinatal transmission is leading cause of high rate of chronic in-
fection in developing countries of Asia and Africa, whereas par-
enteral transmission is frequent cause of cases reported from
developed industrialized countries [21]. Pakistan is a developing
country of 187 million people with higher burden of infectious
diseases [22]. Human development index of United Nations has
ranked it 145th out of 187 countries [23]. Genetic and congen-
ital diseases are the major causes of early death and chronic
disability. In Pakistan, thalassemia is presumed to be the most
common fatal genetic disorder. For any marriage between two
homozygous thalassemia carriers, the probability of giving birth
to child, suffering from thalassaemia minor and major, would be
50% and 25% respectively; while 25% are likely to have healthy
pregnancy [24,25].

USA: Central Intelligence Agency 2007 reported world's larg-
est fertility rate in Pakistan, i.e. exceeding 4 children per wom-
an [26]. The proportion of marrying to cousins and relatives is
higher in Pakistan as compared to other North African Muslim
countries [27]. It has been reported that 82.5% of the parents
of thalassemia children had cousin marriages, with extended
family history of thalassemia positive cases. 87.5% of them
were unaware of risk of genetically inherited disorders and their
association with consanguinity [28]. Low educational standards,
poor health status and non-implementation of international

blood transfusion standards are the major cause of developing
Transfusion Transmitted Infections (TTls) including HBV, HCV
and HIV. Although there exist an increased threat of viral infec-
tion among high risk multitransfused population, yet due to
limited resources and awareness; only a few studies have been
reported from Pakistan. This article describes seroprevalence
of Hepatitis B virus in multitransfused thalassemia patients
in Pakistan. Relationships among HBV positivity and multiple
study variables were contemplated and statistically evaluated.
Current study proposes importance of non-fragmented, orga-
nized and non-hospital based, nationally centralized hygienic
blood transfusion setups. It also provides valuable justifications
for implementation of blood safety laws in various public health
sectors of Pakistan.

Materials and methods

A cross sectional study was conducted during the period of
January 2021 to August 2022 among B-thalassaemia patients
with multiple blood transfusion history. 1500 thalassaemia
patients were enrolled, on the basis of random sampling tech-
nique. The study was approved by institutional ethical review
committee. Among all participants, B-thalassemia type-major
was considered for contemplation, whereas patients having
B-thalassemia type-minor and alpha-thalassemia type minor/
major were excluded. Patients having previous history of re-
peated blood transfusions (in the form of blood cells instead
of whole blood) were included for further analysis. Non re-
sponding patients with severe health complications were ex-
cluded from study. Complete physical and clinical examination
was conducted for each subject. Informed written consent and
patient history data was acquired from all participants. All pa-
tients were interviewed for demographic data and information
regarding age at diagnosis of B-thalassemia type major, age
at first blood transfusion, history of B-thalassemia in family,
number of blood transfusions per month, type of transfusion
acquired, blood group, chelation therapy and use of desferox-
amine. Patients were clinically examined for hepatomegaly and
splenomegaly and splenectomy via assistance of ultrasound
technique. Among all participants pre-transfusion hemoglobin
count, alanine transferase (ALT) count and serum creatinine
level were calculated by the assistance of spectrophotometer in
accordance to standard operating procedures. Sterile syringes
were used to collect venous blood from patients. Blood was
kept in vacutainer (EDTA) tubes containing EDTAK2 or EDTAK3
as anticoagulant.

All the subjects were screened for hepatitis B surface antigen
(HBsAg) in serum via chromatographic immunoassay in accor-
dance to manufacture instructions (Accurate Diagnostics USA)
and HBV qualitative PCR analysis. The test device was signifi-
cantly reliable due to 98% correlation with leading commercial
HBsAg EIA test kit. The relative sensitivity, specificity and accu-
racy for HBV screening via this method was >99%, 96.7% and
98.3% respectively. The presence of viral DNA was confirmed by
using HBV qualitative PCR analysis.

Statistical analysis was conducted on clinical dependent and
independent variables by the assistance of Statistical Package
for Social Sciences (SPSS) software version 17. x? test were ap-
plied to identify relationships between HBV positivity and vari-
ables. Significance value was evaluated at 0.05 levels with 95%
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confidence level.
Results
Prevalence of HBV in thalassemia patients

Among 500 beta-thalassemia patients, HBV prevalence rate
was 3.05%. 59.92% patients were male and 40.08% were fe-
male. Among male participants, 5 were found positive for HBV
with prevalence of 3.184%; while among female participants, 3
were found HBV positive with prevalence rate of 2.85%.

Prevalence of HBV in different age groups

Among all participants, 62.21% (including 59.5% males and
40.5% females) belonged to 1-10 years of age and 2.45% of
them were HBV positive. 36.26% of the total participants (in-
cluding 63.16% males and 36.84% females) belonged to 11-20
years of age and 4.21% of them were HBV positive. 1.53% of
the total participants (100% females) belonged to more than
20 years of age and HBV was not detected among those par-
ticipants.

Family history of patients, age of thalassemia diagnosis and
age at first blood transfusion

Among all B-thalassemia patients, 60.68% had extended
family history of thalassemia. The average ages of diagnosis of
beta-thalassemia disease and first blood transfusion were ap-
proximately 7.7 months and 10 months of age respectively.

Number of blood transfusions per month

The average rate of transfusions per month was 2.08 (25
blood transfusions per year) in all B-thalassemia patients.
38.17% of patients received 2 blood transfusions per month,
18.7% received 1 transfusion per month, 16.4% received 2.5
transfusions per month, 12.6% received 3 transfusions per
month 8.4% received 1.5 transfusions per month, 3.05% re-
ceived 3.5 transfusions per month and 2.68% received four
blood transfusions per month.

Hemoglobin count prior to blood transfusions in thalasse-
mia patients

The normal range for hemoglobin count is 13.5-17.5 g/dI for
males and 12-15 g/dl for females. Among all beta-thalassemia
patients, the average hemoglobin count prior to blood trans-
fusion was observed as 8.8 g/dl which significantly depicted
shortage of hemoglobin count. The hemoglobin count of the
participants is shown in the figure 1.

32.06%

17.17%

1298%

1.14%

Figure 1: The figure describes hemoglobin count and its percent-
age occurrence among beta thalassemia patients.

Hepatomegaly in Thalassemia patients

Among all beta-thalassemia patients, increase in liver size
(Hepatomegaly) was observed in 74.8% individuals with aver-
age increase in liver size of approximately 4.17 cm. Majority of
patients (31.12%) had 3 cm increase in liver size. Maximum in-
crease in liver size was observed 10 cm. The hepatomegaly in
thalassemic patients is summarized in figure 2.

31.12%

22.45%

12.24%

7.65%

1.02 %

Figure 2: Hepatomegaly in beta-thalassemia affected individuals.
The X-axis represents increase in liver size in centimeters, whereas
the Y- axis represents percentage occurrence of the subjects.

Occurrence of normal liver and hepatomegaly with respect
to age

Only 25.2% of all subjects had normal liver. 80.3% of patients
with youngest age group (1-10 years of age) had normal liver
while among patients of 11-20 years of age, 19.7% possessed
normal liver and no case of normal liver was observed in group
of participants having age more than 20 years. On average max-
imum increase in liver size was observed 5 cm in patients of 11-
20 years of age followed by 4.25 cm in patients of more than 20
years of age while on average minimum increased liver size was
observed 3.63 cm in patients of 1-10 years of age.

Hepatomegaly in Hepatitis B virus infected thalassemia pa-
tients

Hepatomegaly was observed in all the HBV positive partici-
pants. On average, 6 cm increase in liver size was observed in
HBV infected patients. Most of the HBV infected thalassemia
patients (37.5%) had 9 cm increase in liver size. Among HBV in-
fected thalassemia patients, maximum increase in liver size was
observed 10 cm. While rest of 62.5% of HBV infected individuals
had averaged 2 cm, 3 cm, 4 cm, 5 cm and 7 cm increase in liver
size with percentage occurrence of 12.5% for each category.

Relation of increase in number of blood transfusions with
increase in liver size

Increase in liver size was observed with respect to increased
number of blood transfusions among beta-thalassemia patients.
Maximum increase in liver size (5.5 cm and 5.3 cm) was ob-
served when the 3.5 and 4 blood transfusions per month were
provided to patients. An overall increasing trend (in liver size)
was observed as the numbers of blood transfusions increased.
The number of blood transfusions and average increase in liver
size is shown in figure 3.
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Figure 3: The figure shows that as the number of blood transfu-
sions and increase in the size of liver. X-axis represents the number
of blood transfusions per month, Y-axis represents the increase in

liver size in centimeters. j

Splenomegaly in thalassemia patients

Among all thalassemia patients, splenomegaly was found
among 64.9% subjects. Splenectomy was observed among
14.50% subjects with serious health complications. Among all
thalassemia patients, most of the patients had 3 cm increase in
spleen size; while averaged increased spleen size was 4 cm. The
maximum increase in spleen size was observed up to 12 cm.
Normal spleen was found only in 20.61% subjects, out of whom
70.37% belonged to age group of 1-10 years, 27.78% belonged
to 11-20 years of age while only 1.85% belonged to age group
of individuals having more than 20 years of age. The figure 4
represents average increase in spleen size in beta thalassemia
patients.

2.35% 2.35%
ST 197% 1.17% 1.17%

Figure 4: The figure represents splenomegaly in beta-thalassemia
patients. The X-axis represents increase in spleen size in centime-
ters, whereas the Y- axis represents percentage occurrence of the

subjects. j

Splenomegaly in Hepatitis B virus infected thalassemia pa-
tients

Among HBV infected beta thalassemia patients no individual
had normal spleen. Splenomegaly was observed in 75% of cas-
es while splenectomy was observed in 25% of cases. Among all
HBV infected patients, most of the patients had 4cm increase in
spleen size; while on average increase in spleen size was 3.16
cm.

Number of blood transfusions and increase in spleen size

Among beta-thalassemia patients, as the number of blood
transfusions were increased, an increase in spleen size was ob-
served. Among patients who received 1 to 3 blood transfusions
per month, on average, approximately 4 cm increase in spleen
size was observed; while among patients who received more
than 3 blood transfusions per month, on average, 5.42 cm in-
crease in spleen size was observed. Among beta-thalassemia
patients, the average maximum 11 cm increase in spleen size
was observed; while among patients of 1-10 years of age the
average, minimum spleen size increased was observed 3.81cm.

Occurrence of splenomegaly and splenectomy with respect
to age

Among all participants, averaged maximum increase in
spleen size was observed among patients of more than 20 years
of age as compared to patients of 1-10 and 11-20 years of age.
Figure 5 shows that the significant increase in spleen size was
observed with increase in the age of beta thalassemia patients.

-~

Figure 5: The figure represents relationship between age of beta

thalassemia patients and increase in spleen size.

J

Among thalassemia patients of 1-10 years of age, splenecto-
my was observed with prevalence of 13.41%. For patients of 11-
20 years of age splenectomy was observed in 13.82% of cases;
while for individuals of more than 20 years of age, splenectomy
was observed in 66.67% of cases.

Alanine Transaminase (ALT) and serum creatinine levels in
hbv infected thalassemia patients

The normal range of ALT in males is 10-40 U/L, while in fe-
males it ranges from 10-32 U/L. Among HBV infected individu-
als, on average, serum ALT level was determined 92.62 U/L.
Similarly among HBV negative individuals, on average, serum
ALT level was determined 86 U/L. The normal range for serum
creatinine in males is from 0.7-1.4 mg/dl and 0.6-1.1 md/dl in
females. Among HBV positive individuals, average serum cre-
atinine level was determined 0.4 mg/dl. Similarly among HBV
negative individuals, on average serum creatinine level was de-
termined 0.37 mg/dl.

Chelation therapy and desferoxamine treatment among
thalassemia patients

Among study participants 38.55% received chelation therapy
and used desferoxamine as therapeutic option. Majority of pa-
tients (75.24%) received chelation therapy during early stage of
life (1-5 years of age). The chelation therapy among beta thalas-
semia patients is shown by figure 6.
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Chelation Therapy

75.24%

ceived, Liver Size, Spleen Size, ALT and Creatinine; are shown in
table 1. Various study relationships among study variables are
shown in table 2. For p value less than 0.05, the relationship
is considered highly significant. Among all study relationships,
most were found highly significant. There also exists relation-
ship among variables which is not highly significant as the p-
value is slightly higher than 0.05. But it does not describe ab-
sence of relationship; instead it represents comparatively less

significant relationships among study variables.

Table 1: Statistical Analysis in term of Mean, Median, Mode,
Std. Deviation, Skewness and Kurtosis.

Minimum 1 2 1 2 1
Maximum 28 48 2 168 4
1—S5Years 6—10Years 11—15Years =15
Figure 6: The figure represents splenomegaly in beta-thalassemia Mean 9.26 = 7.68 1.39 9.98 2.084
patients. The X-axis represents increase in spleen size in centime- Median 8 5 1 6 2
ters, whereas the Y- axis represents percentage occurrence of the
\\subjects. ) Mode 4 3 1 3 2
Std. Deviation 5.185 | 8.033 0.489 15.718 0.7445
Statistical analysis Skewness 0714 | 3339  0.44 5.8 0.334
Mean, Median, Mode Std. Deviation, Skewness and Kurtosis | Std. Error of Skewness 0.15 0.15 0.15 0.15 0.15
observed for study variables including, age, age of diagnosis, | urtosis 04 | -182 | -1.82 45.2 1.85
family history of thalassemia, age at first transfusion, transfu- )
. . . Std. Error of Kurtosis 0.3 0.3 0.3 0.3 0.3
sions per month, Hb prior to transfusion, Blood amount re-
Table 2: Statistical analysis for relationship studies between different study variables.
Statistical analysis for relationship studies among different study variables.
Statistical Analysis Hb prior to transfusion Blood amount received Liver Size Spleen Size ALT Creatinine
Minimum 5 100 1 0 12 0.2
Maximum 12 660 10 14 379 0.6
Mean 8.87 263.87 3.374 2.805 86.42 0.379
Median 9 265 3 2 69 0.4
Mode 9 360 1 1 76 0.3
Std. Deviation 1.35 90 2.1 2.52 64.7 0.0882
Skewness -0.216 0.817 0.928 1.471 1.904 0.787
Std. Error of Skewness 0.15 0.15 0.15 0.15 0.151 0.15
Kurtosis -0.252 2.608 0.687 2.7 4.417 -0.225
Std. Error of Kurtosis 0.3 0.3 0.3 0.3 0.3 0.3
Pearson Chi-Square P-value
Relationship Between Variables
test value (Confidence level)
Relationship Between Age of Diagnosis and Age at First Blood Transfusion 2.37E3 0
Relationship Between Number of Blood Transfusions and Increase in Liver Size 2.53E2 0
Relationship Between Number of Blood Transfusions and Increase in Spleen Size 2.29E2 0
Relationship Between Hepatomegaly with Age 6.21E2 0
Relationship Between Hepatomegaly and HBV Positive Thalassemia Patients 34.443 0.002
Relationship Between Splenomegaly with Age 7.419E2 0
Relationship Between Splenomegaly with HBV Positive Thalassemia Patients 14.487 0.755
Relationship Between Age and Amount of Blood Received 1.541 0
Relationship Between Age and ALT Level 3.68E3 0
Relationship Between Age and Creatinine Level 1.372E2 0.001
Relationship Between HBV Positive Individuals and ALT Level 2.10E2 0
Relationship Between HBV Positive Individuals and Creatinine Level 5.406 0.248
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Discussion

Beta-thalassemia is autosomal recessive disorder widely dis-
tributed around world including China, Indonesia, Maley, Pen-
insula, Middle East, Burma, Africa, Southeast Asia and Indian
subcontinent. Among different regions of world, its estimated
rate of gene frequency is 3% to 10% [29]. Thalassemia is being
considered as one of the most threatening global health prob-
lem for upcoming 50 years with major burden on world’s blood
bank supplies. The carrier rate of this disease varies depending
upon different areas of world. The carrier rate of thalassemia
in Indian subcontinent and China, Central Asia, North Mediter-
ranean and Arab region is approximately 1-40%, 4-10%, 1-19%
and 3% respectively. The prevalence of thalassemia is highest
in Eastern Mediterranean Region (EMR) as compared to other
parts of world [30].

In Pakistan, the annual number of infants born with beta
thalassemia is significantly higher as compared to other EMR
regions. It has been reported that 5,000-9,000 children are born
with B-thalassaemia per year in Pakistan. The approximate car-
rier rate is 5% to 7% with 9.8 million carriers [31]. Some of the
possible preventive measures to reduce thalassemia in Pakistan
includes; extended family screening for thalassemia, genetic
counseling of couples at risk, prenatal diagnosis of thalassemia
and termination of pregnancy (before fetal age of 19 weeks/120
days) [32]. The consanguineous and tribal marriages are fre-
quent in both rural and urban areas of Pakistan due to limited
awareness, negative role of culture, negative behavior of gen-
eral public and poor genetic counseling. There exist a strong
relation between consanguineous marriages and thalassemia.
The premarital screening, cultural, ethnic, religious and social
issues must be resolved. Informed consent and guarantees of
privacy are also important parameters for the success of pre-
marital screening programs.

The seroprevalence of HBV infection varies in different parts
of world, it has been reported that HBV is prevalent up to 5%
in India, while in Italy, Russia and Turkey the prevalence rate
ranges from 3%-10% [33-36]. In Pakistan, approximately 7 to 9
million people are living with HBV having approximate carrier
rate of 3% to 5% [1]. There exist significant differences in preva-
lence of hepatitis B virus among various populations. In general
population, the prevalence of HBV was reported as 4.5% and
2.3% [17,37]. The prevalence of HBV in peds was reported as
1.8% [9]. Prevalence of HBV in pregnant women significantly
varies between ranges of 0.34% to 12.62% in different regions
of Pakistan, depending upon environment and hygiene [38,39].
Several seroprevalence studies have been conducted on blood
transfusion populations from Peshawar, Rawalpindi, Abottabad,
Multan, Bahawalpur, Quetta and Karachi; with HBV prevalence
rate of 2.51%, 1.9%, 3.3%, 1.55%, 4.93%, 2.69%, 4.80% and
4.90% respectively [40-44,14, 45,46].

According to Faroogi et al, the prevalence of HBV in thal-
assemia patients was 2.28% [6] while our study shows the
prevalence of 3.05%. Our study has identified prevalence of
HBV and associated important study variables including Age,
Sex, Age at Diagnosis of B-thalassemia Type Major, History of
B-Thalassemia in Family, Age at First Blood Transfusion, Number
of Blood Transfusions per Month, Pre-transfusion Hemoglobin
Count, Quantity of Blood Provided, Hepatomegaly, Spleno-
megaly, Splenectomy, Alanine transferase (ALT) Count, Serum
Creatinine Level, Type of Transfusion Acquired (Whole Blood/
Blood Cells), Type of Thalassemia (Minor/ Major), Type of blood
group, Chelation Therapy and Use of Desferoxamine. Up to date

no scientific study has been conducted from Pakistan depicting
valuable information regarding aforementioned study variables
and their association with HBV.

Hepatitis B was found more prevalent in male participants
as compared to females. Young beta thalassemia patients were
comparatively less HBV infected as compared to elder beta
thalassemia patients, possibly due to less exposure to risky
blood transfusions. Majority of participants had extended fam-
ily history of thalassemia. According to Shah et al from India,
among young patients of 0-5 years of age, majority of blood
transfusions were offered once per month but when the age
of patients increased up to 20-25 years, the numbers of blood
transfusions were also increased up to four times per month
depending upon patient’s health [47]. Our study has also identi-
fied similar trend among beta thalassemia patients of different
age groups.

Majority of study participants had significant shortage of
hemoglobin count prior to blood transfusions. Only 0.40% of
the participants had hemoglobin within normal range. Least ob-
served hemoglobin count among patients with serious health
complications was 5 g/dl. Poor patients with inadequate food
and health facilities depicted significantly lower level of hemo-
globin count. Unfortunately the blood transfusion setups are
disorganized in rural areas and more than sixty percent of Paki-
stani nation belongs to rural areas with poor health facilities. In
order to seek medical treatment, villagers travel large distances
to developed cities. In such circumstances, due to lack of mon-
ey, most of innocent villagers find cheap medical treatment op-
tions. In most of the cases, when there is an increased demand
for blood, the poor individuals switch towards replacement or
paid blood donations. In-appropriate screening of blood prior
to blood transfusions, can bring havoc in their lives.

In thalassemia patients, the liver problems are generally
caused due to iron overload or viral infection or both. In pres-
ent study we found that 75% of participants had abnormally en-
larged liver with maximum increase up to 10 cm. While in HBV
positive individuals, hepatomegaly was observed with 100%
rate. It is reported from Bangladesh that 100%, 99%, 7.5% and
3.5% of thalassemic patients had hepatomegaly, splenomegaly,
oedema and clubbing respectively [48]. Our study states that
among all thalassemia patients, 31.12% had 3cm increase in
liver size while 37.5% of HBV positive beta thalassemia patients
had 9 cm increase in liver size.

Cases with normal liver condition also existed. It was found
that youngest age grouped individuals had more number of
normal liver conditions as compared to older age group individ-
uals. Among youngest group of individuals averaged increase in
liver size of 3.63 cm was significantly less compared to older pa-
tients with averaged increased liver size up to 5 cm. Hussain et
al reported that, on average 24 blood transfusions are required
by thalassaemia patients [24]. But according to our study, on
average, 25 blood transfusions are required per year for thalas-
semia patient. Our study has identified significantly increasing
trend between relationship of increase in liver size and num-
ber of blood transfusions. It was evident that as the number of
blood transfusions increased from one to four transfusions per
month, significantly increase in liver size was observed.

Our study states that majority (65%) of patients had abnor-
mally increased spleen size with maximum increase up to 12
cm. In HBV infected patients no case was observed with nor-
mal spleen, instead splenomegaly was observed in 75% of cases
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while rest of the individuals had splenectomy. Only few cases of
normal spleen were found in youngest age grouped individuals.
As the age of individuals increased, chances of occurrence of
normal spleen decreased. Majority of beta thalassemia patients
(26.47%) had 3 cm increase in spleen size but in HBV infected
beta thalassemia patients most of the patients (38%) had 4 cm
increase in spleen size.

Our study has identified a relationship between number of
blood transfusions and increase in spleen size. Patients who
received 3 or less than 3 blood transfusions per month had ap-
proximately 4 cm averaged increase in spleen size but when
transfusions exceeded 3 blood transfusions per month, on aver-
age, 5.42 cmincrease in spleen size was observed. Our study has
also identified strong relationship between age, splenomegaly
and splenectomy. It is evident that the patients had more than
20 years age had significantly increase in spleen size i.e. up to
11 cm and majority of splenectomy cases (66.67%) belonged to
this group. HBV infected patients had significantly higher level
of ALT compared to beta-thalassemia patients in general. But
the serum creatinine level was approximately same in both HBV
positive and HBV negative individuals.

Identification of most appropriate donors and ensuring
proper blood screening prior to donations are the key factors
associated with safe blood donation. For safe blood donation,
the donors must possess repeated negative results for blood
borne pathogens. Blood requirements are on its peak during
pregnancy related issues, traumatic injuries, thalassemia, di-
alysis, hemophilia. In order to cope with such emergency situ-
ations; organized, fair and safe blood transfusion setups must
be developed at national level with easy accessibility. There is
an urgent demand for implementation of international blood
safety standards at various blood transfusion setups to ensure
limited risk for transmission of hepatitis B virus.

Conclusion

From this study we conclude that HBV is frequently prolif-
erating in multitransfused beta-thalassemic patients in Paki-
stan. The major reason for increased prevalence is inadequate
screening facilities available for donors. Males are more HBV
infected as compared to females. The HBV was more prevalent
in thalassemia patients with higher age group. Hepatomegaly
and Splenomegaly was present in majority of thalassemia pa-
tients. As the number of blood transfusions was increased,
increase in liver and spleen size was observed. Splenectomy
was also observed in hepatitis infected thalassemia patients.
Most of the enrolled thalassemia patients had previous family
history of thalassemia and majority of them were using desf-
eroxamine. Our study provides solid background information
for future investigators working on epidemiological patterns of
HBV and HCV in high risk population (especially multitransfused
thalassemia populations. Owing to dearth of adequate screen-
ing resources against transfusion transmitted infections (like
HBV, HCV and HIV), strict criteria of safe donor selection should
be adopted to miniaturize economic burden of diseases. Our
study proposes importance of non-fragmented, organized and
non-hospital based, nationally centralized hygienic blood trans-
fusion setups. It also provides valuable justifications for imple-
mentation of blood safety laws in various public health sectors
of Pakistan.
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