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ABSTRACT… Objective: To find out the frequency of endocrine complications in thalassemic 
children at a tertiary care hospital. Study Design: Cross Sectional study. Setting: Department 
of Pediatric Medicine, “The Children’s Hospital and Institute of Child Health (CHICH), Multan,”. 
Period: August 2018 to May 2019. Material & Methods: A total of 160 children of both gender 
and aged 2 – 14 years having thalassemia major were enrolled from thalassemia center, 
CHICH Multan. Venous blood sample (5 ml) was taken and dispatched to central institutional 
laboratory for performing specific investigations. Results: Majority of the patients, 101 (63.1 
%) were male. Overall, mean age was 6.79+2.10 years. Mean no. of transfusions in our study 
cases was 3.16+1.14 while 128 (80.0%) had to undergo blood transfusion more than twice per 
month. Parental consanguinity was positive in 122 (76.2%). Mean Fasting blood sugar level was 
117.28+32.43 mg/dl and diabetes was noted in 70 (43.8%). Mean FT4 was 0.99+0.12 ng/dl and 
hypothyroidism was noted in 32 (20.0%). Endocrine complications were noted in 102 (36.8%) 
cases. Conclusion: Very high frequency of endocrine complications was seen among children 
having thalassemia. Endocrine complications were significantly associated with age, residential 
status, number of blood transfusions per month, disease duration and parental consanguinity. 
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INTRODUCTION
Thalassemia International Federation (TIF) 
estimates 200,000 patients of Beta-thalassemia 
(β-thalassemia) alive around the world.1 Lack of 
genetic counseling as well as proper screening 
make β-thalassemia a major threat for the 
future. β-thalassemia is described as reduction 
in the synthesis of haemoglobin subunit beta 
(haemoglobin beta chain) which results in 
microcytic hypochromic anaemia, a deranged 
peripheral blood smear with nucleated red blood 
cells and reduction in haemoglobin A (HbA) 
depicted on haemoglobin analysis.2 Patients 
of thalassemia major are frequently found to 
accompany anaemia and hepatosplenomegaly 
and usually diagnosed below than 2 years of 
age.3

If not treated, children with β-thalassemia have 
major failure to thrive along with shortened 
life expectancy. Majority of the patients having 

β-thalassemia need lifelong clinical management 
especially in the shape of blood transfusion and 
chelation therapy.4,5 Few of the patients having 
β-thalassemia have the option of curative but 
potential hazardous allogeneic transplantation 
of haematopoietic stem and progenitor cells 
(HSPCS).6

Due to regular transfusions and chelation therapy, 
endocrine abnormalities are commonly seen in 
these children with β-thalassemia especially in 
those who have major iron overload because of 
poor compliance to treatment, mainly following 
10 years of life.7 Improving quality of life is the 
primary objective whenever management of 
a child with thalassemia is planned. Careful 
monitoring of growth as well as pubertal 
development is essential to mark abnormalities 
in order to start time treatment.8 Adil et al from 
Karachi has reported that 29.4% thalassemic 
children had diabetes, 11.8% had hypothyroidism 
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while Satwani et al from Karachi also reported 
57.14% children with thalassemia had endocrine 
complications.9,10

The rationale of this proposed study is to 
determine the pattern of endocrine complications 
in children with thalassemia as there is no such 
study done in our local population in last 5 years. 
Our study is being proposed with larger sample 
size so as to give more authentic and reliable 
information with aim to find out the frequency of 
endocrine complications in thalassemic children 
at a tertiary care hospital.

MATERIAL & METHODS
This cross-sectional study was done The 
Department of Pediatric Medicine, The Children’s 
Hospital and Institute of Child Health (CHICH) 
Multan, from 11-08-2018 to 10-05-2019. Approval 
from Institutional Ethical Committee” was taken. 
Informed consent from parents/guardians of all 
the study participants was sought.

A sample size of 160 cases considering was 
calculated considering z = 1.96, p = 11.8% 
(frequency of hypothyroidism)9, q = 100-p and 
d= 5 %, through “formula; “n= z2pq/d2”.

All 160 thalassemia major children of both genders 
and aged 2-14 years were enrolled. All children 
were confirmed cases of thalassemia and were 
on blood transfusion at least twice a month for 
more than 1 year. β-thalassemia major in children 
was diagnosed on the basis of fetal hemoglobin 
as more than 50% of total on Hb electrophoresis. 
Children with thalassemia minor or on specific 
replacement / hormonal therapy were excluded.

A special template was designed to record all the 
study information. All patients from Thalassemia 
center of CHICH, Multan, who met inclusion 
criteria were enrolled. The CHICH has its own 
blood transfusion facility for thalassemic children 
in which there are already more than 400 children 
registered for regular blood transfusion. Venous 
blood sample (5 ml) was taken and dispatched 
to central institutional pathology laboratory of the 
CHICH for performing specific tests. All tests were 
performed by a qualified pathologist having more 

than 10 years of experience after post-graduation 
to diagnose endocrine complications. Endocrine 
complications were labeled as derangement 
in any one of the following: diabetes, defined 
as fasting blood sugar (FBS) > 126 mg/dl on 2 
different occasions; or hypothyroidism as free T4 
(FT4) < 0.93 ng/dl.

SPSS version 26.0 was used to analyze study 
data. Age, FBS, FT4, and number of blood 
transfusions were represented as mean and 
standard deviation. Qualitative data like gender, 
age groups, parental consanguinity, residential 
status, diabetes and hypothyroidism were shown 
as frequencies and percentage. Effect modifiers 
like age, number of blood transfusions per months, 
disease duration, gender, parental consanguinity 
and residential area were controlled by making 
stratified tables. Chi-square test was employed 
note their effects on outcome considering p-value 
< 0.05 as significant.

RESULTS
Out of 160 cases, 101 (63.1%) were male and 
59 (36.9%) female. Overall, mean age was 
6.79+2.10 years (ranging 2-11 years). Majority 
of our study cases, 115 (71.9%) were aged 
more than 5 years while 90 (56.2%) were living 
in urban areas. Mean disease duration among 
study cases was 4.18+2.43 years whereas 114 
(71.3%) had disease duration of more than 1 year. 
Mean number of transfusions in our study cases 
was 3.16+1.14 while 128 (80.0%) had to undergo 
blood transfusion more than twice per month. Of 
these 160 study cases, parental consanguinity 
was positive in 122 (76.2%). Table-I showing 
characteristics of study participants.

Mean FBS level was 117.28+32.43 mg/dl and 
diabetes was noted in 70 (43.8%) cases. Mean 
FT4 was 0.99+0.12 ng/dl and hypothyroidism 
was noted in 32 (20.0%) cases. Endocrine 
complications were noted in 102 (36.8%) cases 
as shown in Figure-1.

Table-II is showing endocrine complications were 
stratified with regards to gender, age, residential 
status, disease duration, no. of blood transfusions 
and parental consanguinity. Age above 5 years, 
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area of residence as rural, duration of disease 
above 1 year, number of blood transfusions 
above 2 and parental consanguinity were found 
to be significantly associated with the presence 
of endocrine complications (p<0.05).

Characteristics Number (%)

Gender
Male 101 (63.1%)

Female 59 (36.9%)
Age Groups 
(Years)

<5 45 (28.1%)
>5 115 (71.9%)

Residential Status
Rural 70 (43.8%)
Urban 90 (56.2%)

Disease Duration 
(Year)

< 1 46 (28.8%)
> 1 114 (71.2%)

Number of 
Transfusions Per 
Month

<2 32 (20.0%)

>2 128 (80.0%)

Parental 
Consanguinity

Yes 122 (76.2%)
No 38 (23.8%)

Diabetes Mellitus
Yes 70 (43.8%)
No 90 (56.2%)

Hypothyroidism
Yes 32 (20.0%)
No 128 (80.0%)

Table-I. Characteristics of study participants (n=160)

DISCUSSION
Thalassemias are known to be from a 
heterogeneous group of inherited abnormalities 
of haemoglobin synthesis in the shape of life 
threatening anaemia and require regular blood 
transfusion to survive.11 

Thalassemias are more commonly seen in 
Mediterranean, South East Asia and Middle 
Eastern countries.12 With improvements in the 
treatment of malnutrition and communicable 
ailments, β-thalassemia major cases who used 
to die in the younger ages are now living long 
enough to find medical care. But, in a developing 
country like Pakistan, β-thalassemia major still 
poses a major threat with rising burden of the 
disease while adequate treatment like blood 
transfusion along with iron chelation and bone 
marrow transplants are afforded by a very minute 
population. Prevention remains the way forward 
as a 20-year control program in Sardinia depicted 
a decline in the incidence of β-thalassemia major 
from 1:250 live births to 1:4000.13 

Figure-1. Presence of endocrine complications among 
study cases (n=160)

Endocrine Complications
P-Value

Characteristics Yes (n=102) No (n=58)

Gender
Male 69 (67.6%) 32 (55.2%)

0.128
Female 33 (32.4%) 26 (44.8%)

Age Groups (Years)
<5 6 (5.9%) 39 (67.2%)

<0.001
>5 96 (96.1%) 19 (32.8%)

Residential Status
Rural 58 (56.9%) 12 (20.7%)

<0.001
Urban 44 (43.1%) 46 (79.3%)

Disease Duration (Year)
< 1 20 (19.6%) 26 (44.8%)

0.001
> 1 82 (80.4%) 32 (55.2%)

Number of blood Transfusions Per 
Month

<2 13 (12.7%) 19 (32.8%)
0.004

>2 89 (83.3%) 39 (67.2%)

Parental Consanguinity
Yes 90 (88.2%) 32 (55.2%)

<0.001
No 12 (11.8%) 26 (44.8%)

Table-II. Stratifications of endocrine complications with regards to study variables
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A ten-year control program also showed a 
significant decline (2.53 to 0.82 cases / 1000 live 
births) in South Iran.14 Strategies like population 
screening along with genetic counseling, 
prenatal diagnosis and termination of affected 
pregnancies are some of the most potent 
components of devising a control program. In our 
country, the exact burden of Thalassemias are not 
known as most of the cases are thought to live in 
rural localities, however, those who live in urban 
areas have access to prenatal evaluation which 
is provided by charity organizations most often.

In the present study, we noted that majority of 
the cases, 63.1% were male. Qurat-ul-Ain LA et 
al found 65.7% of the cases with β-thalassemia 
to be males.15 Ejaz MS et al from Karachi also 
reported 54% of their study participants with 
β-thalassemia major to be males which is again 
in compliance with the results of present study.16 
Tehseen Q et al also recorded 59% of the cases 
with β-thalassemia to be male.17

Overall, mean age among study cases was 
noted to be 6.79+2.10 years (ranging 2-11 
years) whereas there was no statistical difference 
between male and female children (6.93+2.20 
years vs. 6.56+1.92 years, p=0.284). We also 
noted that most, 71.9% children were aged>5 
years. Qurat-Ul-Ain LA et al found similar findings 
in terms of age of the study participants.15 Safdar 
S et al in their multi-central study noted mean 
age among thalassemic children to be 9.40+5.66 
years which is a bit more than what we noted.18 
Tehseen Q et al found mean age of the cases with 
thalassemia to be 10.80+3.44 years which again 
higher than what we got.17 Younger age among 
our study cases indicate early identification of 
endocrine complications which can provide 
us chance to manage and monitor these 
complications early in the lives of affected case, 
which in turn, can improve the quality of life of 
these children.

We found that majority, 56.2% cases belonged 
to urban areas of living. Mean disease duration 
was 4.18+2.43 years among our cases whereas 
71.3% had disease duration > 1 year. Ejaz MS et 
al from Karachi found similar findings.16 Tehseen 

Q et al found mean duration of illness of their 
cases to be 8.23+3.15 years which is more than 
what we reported.17 This could be elaborated in 
terms of overall lower mean age among our study 
participants.

Mean number of of transfusions was 3.16+1.14 
in this study while 80.0% had to undergo blood 
transfusion more than twice per month. Safdar 
S et al also noted similar results in another local 
study.18

Of these 160 study cases, parental consanguinity 
was positive in 122 (76.2%). Local data has also 
found in the past that 70.35% cousin marriages 
were reported among cases with thalassemia.15 
A study conducted by Safdar S et al observed 
72.8% parental consanguinity.18

Mean Fasting blood sugar level was 117.28+32.43 
mg/dl and diabetes was noted in 43.8% cases. 
Tehseen Q et al reported frequency of diabetes as 
25% which is lower than what we noted.17 Mean 
FT4 was 0.99+0.12 ng/dl and hypothyroidism 
was noted in 20.0% in this study. Endocrine 
complications were noted in 36.8% of our study 
cases. Adil et al from Karachi has reported 
that 29.4% thalassemic children had diabetes, 
11.8% had hypothyroidism.9 Hypothyroidism 
is usually asymptomatic in the pre-clinical 
phase while some commonest features of mild-
moderate hypothyroidism are growth retardation, 
decreased activity, above normal weight and 
low schooling performance. In these individuals, 
thyroid gland in not always palpable while thyroid 
antibodies are frequently reported as negative and 
ultrasonography of the thyroid depicts irregular 
echo patterns which thickening of the thyroid 
capsules.19 Satwani et al in another local study 
noted higher proportion (57.14%) of children with 
thalassemia to have endocrine complications.10 
These findings elaborate that frequency of 
endocrine complications among children with 
β-thalassemia major is high.

Our study had few limitations as well. We were 
unable to correlate the impact of endocrine 
complications on the overall quality of life of our 
children. We also did not have any control group 
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in order to compare the extent of risk of these 
endocrine abnormalities among our population. 
We also did not note commonest clinical 
features and symptoms among patients who 
had endocrine complications which would have 
given us better insight about the pattern of these 
abnormalities.

CONCLUSION
Very high frequency of endocrine complications 
was noted in the present study among children 
having thalassemia. Endocrine complications 
were significantly associated with age, residential 
status, number of blood transfusions per month, 
disease duration and parental consanguinity. An 
awareness campaign must be launched to create 
awareness among general public regarding 
prenatal diagnosis and pre-marital screening of 
thalassemia particularly among affected families 
to eradicate this menace from our society.
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