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Abstract 
This study was aimed to describe burden of Thalassemia treatment on population, patient’s compliance for 
treatment and determining whether the pharmaceutical care affects quality and life expectancy of patients. A 
comparative retrospective study design was followed. All the patients were divided into two groups, one group 
receiving pharmaceutical care like blood transfusion, Chelation therapy and financial aid for treatment while the 
other group  unable to enjoy this pharmaceutical care due to any reason. 50 patients were evaluated and found 
that B.Thalassemia is one of the major genetic problems in Pakistan affecting both sexes irrespective of literacy 
rate. 96% patients reported an overall positive opinion about the quality of care provided by proper regimen of 
blood transfusion with Chelation therapy. Compliance for treatment in poor families was only seen when 
patients accessed to Baitul Maal or NGOs but not all patients could access them.  Overall treatment is much 
expensive so patient’s family can not follow the regimen. Benefits of pharmaceutical-care were only seen 
among financially settled group of patients. Blood transfusion and Chelation therapy is the only care to offset 
complications but it is only possible when patients can afford treatment expenses. Government should provide 
sufficient funds to needy people so that they can enjoy benefits of pharmaceutical-care. The government, NGOs 
and media should come together on a single platform and work to fight and reduce the burden of disease in the 
country.  
 

Key Words: - Beta-Thalassemia major, Genetic counseling, Pharmaceutical care, Quality of life. 

 
INTRODUCTION TO THALASSEMIA 
THALASSEMIA is an inherited autosomal 
recessive blood disease. Due to genetic defects 
there is reduced rate of synthesis of one of the 
globulin chains that make up hemoglobin. 
Normal hemoglobin is composed of two chains 
alpha and beta chains. In thalassemia patients 
there is deficiency of one of these chains. In 
alpha thalassemia production of alpha globins 
chains is affected, whereas in beta thalassemia 
production of beta chains is affected [1] 
Beta thalassemia was originally named as 
Cooley’s anemia, is an inherited blood 
disorder. It is characterized by reduced 
synthesis of the hemoglobin subunit beta globin 
protein[12] that results in microcytic hypo 
chromic anemia, an abnormal peripheral blood 
smear with nucleated red blood cells, and 
reduced amounts of hemoglobin A(Hb A) on 
hemoglobin analysis.[2,3] 
Three clinical and hematological conditions of 
increasing severity are recognized, i.e., the 
beta-thalassemia carrier state, thalassemia 
intermedia, and thalassemia major. The beta-
thalassemia carrier state, which results from 
heterozygosity for beta-thalassemia, is 
clinically asymptomatic and is defined by 

specific hematological features. Thalassemia 
major is a severe transfusion-dependent 
anemia. Thalassemia intermedia comprehend a 
clinically and genotypically very heterogeneous 
group of thalassemia-like disorders, ranging in 
severity from the asymptomatic carrier state to 
the severe transfusion-dependent type. The 
clinical severity of beta-thalassemia is related 
to the extent of imbalance between the alpha 
and non alpha globin chains [4] 
Beta thalassemia major causes hemolytic 
anemia, poor growth, severe anemia Poor 
appetite, Dark urine, Slowed growth, Delayed 
puberty, Jaundice, Enlarged spleen, liver, heart 
and skeletal abnormalities during infancy. 
Affected children will require regular lifelong 
blood transfusions. Beta thalassemia intermedia 
are less severe than beta thalassemia major and 
may require episodic blood transfusions. 
There are different tests for Thalassemia. The 
diagnosis of β-thalassemia relies on measuring 
red blood cell indices that reveal microcytic 
hypo chromic anemia, nucleated red blood cells 
on peripheral blood smear, hemoglobin 
analysis that reveals decreased amounts of HbA 
and  increased  amounts of  hemoglobin F 
(HbF)  after age 12 months, and the clinical 

Afifa Javaid et al / J Biomed Sci and Res., Vol 3 (1), 2011,322-331

322



severity of
the gene e
(HBB) is 
may be 
phenotype
presympto
members 
include 
Amniocen
used techn
that is spe
disease. 
Treatment
and severi
carriers or 
trait have 
little or 
standard t
forms. Th
Chelation 
the judicio
In Thalas
correct the
inhibit inc
iron. In T
therapy b
patients, sp
and fol
recommen
Hydroxyur
that enhan
responses 
thalassemi
lesser alph
in TI pa
increasing 
blood tran
free in s
deformitie
energy sta
alternative
patients. [5
Other trea
being teste
Gene thera
out how to
decrease o
Hemoglob
increasing 

f anemia. M
ncoding the
available in
useful for 
 in som

omatic diag
and prena
Chronic 

ntesis. In P
niques are C
ecifically u

s for Thalas
ity of the d
who have 
mild or n
no treatm

treatments 
ese include
therapy, an

ous use of sp
ssemia ma
e anemia, su
creased gast
Thalassemia
based on 
poradic red 
lic acid 

nded. [29]  
rea (HU) i

nces fetal he
are expe

ia intermedi
ha/beta glob
atients has

Hb levels 
nsfusion dep
some patie
s and splee

ate. So HU 
e to blood 
5] 
atments hav
ed, but they
apy - Resea
o correct or

or cure diffe
in F therap
the level o

Molecular ge
e hemoglob
n clinical la

predicting
me cases 
gnosis of 
atal diagno

Villus s
Pakistan m
CBC testing

used for scr

ssemia depe
disorder. P
alpha or be

no symptom
ment. Docto

for modera
e blood tra
nd folic aci
pleenectomy
ajor regula
uppress eryt
trointestinal

a intermedia
spleenecto
cell transfu

supplem

s an antine
emoglobin. 
ected to 
ia (TI) patie

bin imbalanc
s significan
 that can c
pendency a
ents, decre
enomegaly 
therapy cou
transfusion

ve been dev
y're used m
archers are t
r modify fl
rent types o

py - researc
of this type 

enetic testin
bin subunit b
aboratories 
g the clin

as well 
at-risk fam

osis. [2]. T
ampling 
ost commo
g PCR and
reening of 

end on the t
eople who 

eta Thalasse
ms. They n
ors use th
ate and sev
nsfusions, i
id suppleme
y.  
ar transfusi
thropoiesis, 
l absorption
a symptom

omy in m
usions in so
mentation 

eoplastic ag
These clin
be more 

ents becaus
ce. HU ther
nt effects 
cause reduc
and transfus
easing skel
and increas
uld be a us
n in some

veloped or 
much less of

trying to fig
lawed gene
of Thalassem
hers have t
of hemoglo

ng of 
beta 
and 

nical 
as 

mily 
This 
and 

only 
 Hb 
this 

type 
are 

emia 
need 
hree 
vere 
iron 
ents, 

ions 
and 

n of 
matic 
most 
ome, 

is 

gent 
nical 

in 
e of 
rapy 

on 
cing 
sion 
letal 
sing 

seful 
e TI 

are 
ften. 
gure 
es to 
mia. 
tried 
obin 

but it has n
Protein the
discovered 
alpha prote
are now 
thalassemia
Regular bl
other chron
excessive i
This excess
organ dama
fatal to t
removal i
achieved u
chelating 
deferipron
chronically
achieved if
amounts 
accumulate
maintaining
In order to
both chelat
almost dai
administrat
low toxicit
DF has bee
patients in
administere
mg/kg, 8-1
iron remov
less than 
chelation th
DF becaus
and in som
According 
patients w
(thalassemi
transfusion
transfusion
intention to
below 2500
effective [7
With the em
tremendous
transfusion
observed. 
reduction 
compatible

not had muc
erapy - A p

that helps
ein in red 

looking a
a treatment.
ood transfu
nic refracto
iron deposit
s iron is tox
age and unl
those chro
in transfus
using chel
drugs de
Effective 

y transfused
f iron chela
of iron, 

ed in the 
g body iron
o maintain 
ting drugs 
ly and at h
tion also re
ty, good co
en a life-sav
n the last 
ed by subc
2 h, 5 days

val and has
10% of the
herapy worl
se of its hi

me cases toxi
to another

with hom
ia major) 

n and iron-C
ns and Che
o keep seru
0 ng per mi
7] 
mergence o
s change 

nal iron-loa
Oral defer
in body 

e with avo

ch effect on
protein (AH
s regulate t
blood cells

at using 
. 
usions in th
ory anemia’
tion in tissu
xic, resultin
less it is rem
nically tra

sional iron
lation thera
eferoxamine

chelation
d patients 

ator can rem
equivalen

body from
n load at a n

a negative
have to be

high doses. 
quires that 
ompliance 
ving drug fo

40 years. 
utaneous in
 per week),
s low toxic
e patients 
ldwide are 
gh cost, lo
icity [6] 
r study the

mozygous 
has been 

Chelation the
elation ther
um ferritin 
illiliter is fo

of oral Chela
in the pro
aded patien
ripron indu

iron to 
oidance of 

n Thalassem
HSP) has b
the amount
s. Research
AHSP as

halassemia a
s can result

ues and orga
ng in tissue a
moved it can
ansfused. I
n overload 
apy with 
e (DF) a
n therapy 

can only 
move suffici
nt to th

m transfusio
non-toxic lev
e iron balan
e administe

This form
a chelator 
and low c

or thousands
It is mo

nfusion (40
, is effective
city. Howev
requiring i
able to rece

ow complia

e prognosis
-thalassem

improved 
erapy. Regu
rapy with 
concentrati

ound to be v

ation therap
ognosis of 
nts has b
uces sustain

concentrat
complicati

mia. 
een 
t of 
hers 
 a 

and 
t in 
ans. 
and 

n be 
Iron 

is 
the 
and 

in 
be 

ient 
hose 
ons, 
vel. 
nce, 
ered 

m of 
has 
ost. 
s of 
stly 

0-60 
e in 
ver, 
iron 
eive 
ance 

s of 
mia 

by 
ular 
the 
ons 

very 

py a 
all 

een 
ned 
tion 
ons 

Afifa Javaid et al / J Biomed Sci and Res., Vol 3 (1), 2011,322-331

323



from iron overload. However risk of 
agranulocytosis associated with deferipron may 
restrict its administration to patients who are 
unable or unwilling to use deferoxamine [8] 
At doses of 50-120 mg/kg/day. It increases 
urinary iron excretion, decreases serum ferritin 
levels and reduces liver iron in the majority of 
chronically transfused iron-loaded patients. 
Hepatic iron concentration decreased from 14.6 
mg/g dry weight of liver before L1 therapy to 
1.9 mg/g liver after 9 months of therapy [9] 
 Despite earlier concerns of possible increased 
risk of toxicity, all the toxic side effects of L1 
are currently considered reversible, controllable 
and manageable. These include agranulocytosis 
(0.6%), musculoskeletal and joint pains (15%), 
gastrointestinal complaints (6%) and zinc 
deficiency (1%). The incidence of these toxic 
side effects could in general be reduced by 
using lower doses of L1 or combination therapy 
with DF. Combination therapy could also 
benefit patients experiencing toxicity with DF 
and those not responding to either chelator 
alone. (16)Another very important efficacious 
treatment is the use of once daily oral 
deferasirox in iron overloaded patients not 
showing response to Chelation with prior 
deferoxamine and deferipron. 
Although transfusion improves patient’s quality 
of life but it increases the risk of iron burden so 
concurrent Chelation therapy is done. Iron 
Chelation therapy improves survival in 
thalassemia patients but its beneficial effects on 
survival remain uncertain. According to a 
research median overall survival was 53 
months and 124 months in non-chelated and in 
chelated patients respectively. [10] 
The early use of deferoxamine in an amount 
proportional to the transfusional iron load 
reduces the body iron burden and helps protect 
against diabetes mellitus, cardiac disease, and 
early death in patients with thalassemia major. 
[11] 
The beneficial effects of deferoxamine therapy 
on survival and cardiac disease in patients with 
thalassemia has been observed with reduction 
in morbidity and mortality examined periods of 
follow-up too short to provide definitive 

conclusions regarding the long-term benefits of 
deferoxamine on cardiac disease.[12,13,14,15] 
Reports of reduction in liver iron concentration, 
improvement in laboratory abnormalities of 
liver function, and arrest of hepatic fibrosis 
provide evidence for the beneficial effects of 
subcutaneous deferoxamine on iron loading 
within the liver. High-dose IV deferoxamine 
has been reported to achieve the same benefits 
in patients with massively elevated hepatic iron 
concentrations. [16, 17, 18]  

Reduction in the risk of diabetes mellitus and 
glucose intolerance has been reported in 
patients who used more deferoxamine in 
relationship to their transfusional iron load, 
compared to a group who had begun 
deferoxamine at a more advanced age and had 
administered therapy less intensively [19] 

Iron-induced cardiac disease remains the main 
cause of death in patients with thalassemia 
major, despite Chelation therapy with 
deferoxamine. A study has been suggested that  
long-term therapy with deferipron provides a 
greater cardio-protective effect against the 
toxicity of iron overload than does 
subcutaneous deferoxamine. [20] 
Oral deferasirox therapy is found to increase 
patient satisfaction and convenience to take 
medicine. It also lowers impact on daily 
activities. Oral deferasirox help improve 
adherence to lifelong Iron Chelation therapy in 
overloaded Thalassemic patients [11] 
However these therapies are also associated 
with complications especially ocular 
complications. Deferoxamine is found to be 
protective for retinal pigment epithelium 
mottling but associated with increased 
occurrence of lenticular opacities while RPE 
degeneration is correlated with use of 
deferipron. Regular ocular examination can aid 
in preventing, delaying and ameliorating the 
complications. 
A structured pharmaceutical care program with 
continuous education from pharmacists on 
disease control, its treatment, lifestyle changes 
(that could help control symptoms) and dietary 
modification improves patient’s quality of life, 
their clinical outcomes and patient’s 
compliance with drug therapy.  
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Chelation therapy proves to be very helpful not 
only delaying these abnormalities but also 
avoid their occurrence. Chelation therapy, 
which usually have to be started within 3-4 
years after first blood transfusion but due to 
crippled healthcare system and poor 
economical status of patients it was also seen to 
be started very late in many patients. Benefits 
of pharmaceutical care (Blood transfusion and 
proper regimen of chelation therapy) were 
mostly observed among financially stable 
(43%) families that were in better position to 
purchase medicines for expensive chelation 
therapy. Of those receiving proper treatment 
96% patients were found to be as active and 
fresh as healthy individuals. 
 
CONCLUSION: 
Β-thalassemia major is a serious genetic 
disorder which results in a considerable 
increase in both acute and chronic morbidity 
and mortality. Thalassemic patients cannot be 
cured but they are just provided with proper 
pharmaceutical care in terms of Blood 
transfusion and proper regimen of chelation 
therapy. It improves patient’s life expectancy 
and quality as they feel better like healthy 
individuals. But the treatment is too expensive 
to afford by every person especially in this era 
of inflation. It is the duty of government, NGOs 
and the rich to help needy people through funds 
and donations so that they can also enjoy the 
benefits of pharmaceutical care. The 
government, NGOs and media should work 
together to reduce the burden of disease in the  
country and to eradicate it from the world. 
 
SUGGESTIONS 
DIETRY MANAGEMENT:- 
A person who has Thalassemia must stick to a 
specific diet. Food that is considered healthy 
for most people can cause serious 
complications for Thalassemic patients. 
1. Avoid food containing iron. Proteins higher 

in iron content should be avoided e.g. liver, 
Oysters, Pork and Beans. Grains rich in iron 
e.g. peanut butter, infant’s cereal and cream 
of wheat should not be taken. Fruits and 
vegetable containing iron should be avoided 

e.g. Peas, green leafy vegetables, spinach 
and water melon. Tea can inhibit iron 
absorption. 

2. Eat plenty of food that contains Calcium. 
This is extremely important for keeping the 
bones strong and health. Dairy products are 
a good source. An added benefit is that they 
reduce the body’s ability to absorb iron. 

3. Include Vitamin-D in diet; it is required for 
calcium absorption and deposition of Ca in 
bones. It is present in eggs, dairy products 
and Fish. 

4. Vitamin E and C should be taken by the 
patients as they have antioxidant properties 
and lowers LDL oxidation. 
 

SOCIAL CHALLENGES FACED BY 
PATIENT AND HIS FAMILY 
Chronic illness in child challenges him and his 
family at three levels. 
1. The Cognitive level: 

The family has to learn about the cause of 
illness, its course, prognosis, likely 
complications and the treatment. 

2. Emotional level: 
The family has to work through anxiety and 
uncertainty caused by illness, as well as 
their fears that the health of seek man may 
further deteriorate and he/she will die. 
Normally the illness is experienced by the 
parents as a Narcissistic trauma which 
concerns their creativity and potency and 
this affects their emotional life and their 
behavior towards the seek child. 

3. The level of every day routine: 
The normal way of life and routine of 
family are affected by events such as visits 
to doctor, medical examinations and 
interventions, admission to hospital and 
events and practices which have to be 
incorporated into the daily routine and life 
of the family. 
 

PREVENTION 
Prevention of Thalassemia seems to be the best 
and necessary option when treatment is 
difficult, expensive and painstaking. With 
effective preventive strategies we can 
overcome the problem.  
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Screening 
Everyone should get screened for Thalassemia. 
This is the basic step in detecting carriers of the 
disease. Screening at school level should be 
initiated. 
Pre-marriage tests 
The spread of the deadly dieses can be stopped 
by having medical tests of bride and groom.  
Avoid marriage between two minors 
One in every fourth child will be born with 
Thalassemia major in case of two minor 
spouses. So just avoid these inter marriages. 
Diagnosis before birth 
The risk of giving birth to Thalassemia major is 
eliminated with a diagnosis before birth. 
A role of media and government 
 National plan to provide knowledge of 

Thalassemia to hospital administrator in 
order to recognize problem. 

 Establish responsible team leader and 
program evaluation. 

 Establish a referral center in each region 
which provides a complete cycle of 
services. 

 Use easy to understand media and language 
for communication and financial support. 

 Train genetic counselors with well establish 
guidelines for the whole country. 

 Enable primary care provider to provide the 
basic counseling. 

 Provision of education on Thalassemia into 
high school and college curriculum. 

 Establish Thalassemia support groups. 

 Furnish specific funds for clinical research 
in Thalassemia prevention and control. 

Pharmacists Role in Thalassemia 
 There should be a proper program where 

pharmacists can train patients with Cooley's 
anemia to self-administer deferoxamine via 
an intermittent infusion pump.  

 A pharmacist should provide the patient 
and his family with in-depth information on 
the disease state through genetic 
counseling. 
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