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ABSTRACT

Objective: To determine the common endocrine complications found in children having thalassemia major.

Study Design: Cross-sectional study.

Place and Duration of Study: Department of Pediatric Medicine, Combined Military Hospital Multan, from May to Nov 2019.
Methodology: A total of 160 Children with thalassemia were taken in this study. Once registered, venous blood sample was
taken and sent to the laboratory for endocrine profile. SPSS-21 was applied for analysis of collected data.

Results: Out of 160 study cases, 100 (62.5%) were boys while 60 (37.5%) were female patients. Mean age of our study
cases was 8.58 + 1.98 years. Mean duration of disease was 5.28 + 3.29 years. Parental consanguinity was positive in 122 (76.3%)
and only 47 (29.4%) were taking chelation therapy. Mean HbA1C level was 6.23 + 1.18% mg/dl and diabetes was noted in 41
(25.6%) of our study cases. Mean FT4 was 0.98 + 0.13 ng/dl and hypothyroidism was noted in 24 (15%) of our study cases.
Conclusion: Diabetes and hypothyroidism were the common endocrine complications noted in our study among children
having thalassemia. All physicians treating such patients should always screen such patients for early diagnosis and timely
management in order to reduce burden of related morbidities and enhance quality of life of these patients.
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INTRODUCTION

All types of thalassemias are a cluster of heredi-
tary anemias owing to underlying genetic mutation
leading to impaired hemoglobin production. The thala-
ssemias are among the most common genetic disorders
worldwide, occurring more frequently in the Mediter-
ranean region, the Indian subcontinent and Southeast
Asia.l Versatile genetic makeup of different ethnic
groups lead to variable tendency of developing various
types of endocrine complications in thalassemia pati-
ents. Various combinations of underlying genetic mu-
tations (heterozygous/homozygous) also influence this
tendency of endocrinopathies in a certain group of po-
pulation. Thalassemia’s complications can be a result
of many mechanisms. Most complications are caused
by increased iron sedimentation in tissues like heart,
endocrine glands and these results in heart failure,
arrhythmia, hypothyroidism, diabetes mellitus and so
on.23 A study has reported that 29.4% children with
thalassemia had diabetes, 11.8% had hypothyroidism.*
A local study by Ibrahim et al,> reported 13.8% hypo-
thyroidism and 5.6% diabetes in children with thalas-
semia.

These types of endocrniological complications
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pose a great physical as well as psychological morbi-
dity on life of these patients. Patients of thalassemia
suffering from diabetes have poor glycemic control
and more episodes of hypoglycemia than T2DM. Mo-
reover HbAlc is not a reliable parameter for glucose
monitoring in patients with thalassemia leading to
difficulty in monitoring.

There should be high index of suspicion for endo-
crine dysfunction while monitoring patients of thalas-
semia as many of them can have subclinical hypoyhy-
roidism as reported in some studies.”?

Impaired glucose control (pre-diabetic state) can
be reversed by optimal iron chelation therapy. In the
same way hypothyroidism can be prevented as hemo-
siderosis is the predominant pathophysiology leading
to these endocrinological complications.®?

This study will report current magnitude of the
problem of endocrinological complication in children
with thalassemia which will help us to treat these com-
plications followed by early diagnosis of these endo-
crinological derangements. This will lead to the appro-
priate management of these patients which will dec-
rease disease related morbidity, improve quality of
life of these patients and also decrease extra healthcare
costs of hospital authorities. We have focused on com-
mon endocrinopathies encountered in our population
in comparison with others.
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METHODOLOGY

This cross-sectional study was conducted at
paediatrics department in Combined Military Hospital
Multan, from May to November 2019. A total of 160
children suffering from thalassemia were taken in this
study. Once registered, venous blood sample (5ml)
was taken for performing tests of endocrine profile in
the pathology laboratory of the hospital. Sample size
(n=160 cases) was calculated by using following for-
mula; n=z2 pq/d2 (z=1.96, p=11.8% 4 (frequency of
hypothyroidism), =100 p, d=5%. Non probability con-
secutive sampling technique was used. Proper permis-
sion was taken from Institutional Ethical Committee to
conduct this study.

Inclusion Criteria: Children of both genders having
thalassemia major with age ranging from 5-12 years
were enrolled from Thalassemia centre, Combined
Military Hospital, Multan.

Exclusion Criteria: Patients already diagnosed or on
treatment for hypothyroidism and diabetes were
excluded from the study.

After informing patients and their parents about
goals of study, informed written consent was taken.
Strict confidentiality was ensured during data gather-
ing and analysis. Baseline information like age groups,
gender, chelation therapy, no. of transfusions/month,
disease duration, parental consanguinity, residential
status and maternal literacy was recorded.

All the data was formulated and entered in SPSS-
21 for analysis. Mean and standard deviation were cal-
culated for the age, FBS and FT4 by descriptive statis-
tics. Frequencies and percentage were tabulated for the
categorical variables like gender, age groups, parental
consanguinity, chelation therapy, endocrine complica-
tions. Chi-square test was applied to see its effect on
results. The p-value of <0.05 was considered as signi-
ficant.

RESULTS

There were a total of 160 patients meeting inclu-
sion criteria of our study. Of these 160 study cases,
100 (62.5%) were male while 60 (37.5%) were female
patients.

Mean age in our study cases was 8.58 + 1.98 years
(with minimum age of 5 years and maximum age of
12 years). Mean age of our male patients was 8.63 +
1.99 years while that of female patients was 8.50 + 1.97
years (p=0.689). Majority of our study cases i.e. 130
(81.3%) were aged up to 10 years. Mean duration of
disease was 5.28 + 3.29 years and 136 (85%) had disease

duration for more than 2.5 years. Parental consanguini-
ty was positive in 122 (76.3%) and only 47 (29.4%) were
taking standard chelation therapy (Table-I). While 136
(85%) had to undergo blood transfusion up to 2 times
per month.

Table-I: Demographics of study population (n=160).

Variables | Frequency (%)
Gender

Male 100 (62.5%)

Female 60 (37.5%)
Age

<10 years 130 (81.2%)

>10 years 30 (18.8%)
Duration of Disease

<2.5 years 24 (15%)

>2.5 years 136 (85%)
Parental Consanguinity 122 (76.3%)
Standard Chelation Therapy 47 (29.4%)
Diabetes 41 (25.6%)
Hypothyroidism 24 (15%)

Mean HbA1C level was 6.23 + 1.18% mg/dl and
diabetes was noted in 41 (25.6%) patients. (Table-II).
Mean FT4 was 0.98 + 0.13 ng/dl and hypothyroidism
was noted in 24 (15%) patients (Table-III).

Table-II: Association of diabetes with different variables
(n=160).

Diabetes
Variables Yes (n1=41) | No (n2=119) v a};;le
(25.6%) (74.4%)
Gender
Male (n=100) 35 (35%) 65 (65%) 1.000
Female (n=60) 06 (10%) 54 (90%) )
Age (Years)
<10 (n=130) 29 (22%) 101 (78%) 0.068
> 10 (n=30) 12 (40%) 18 (60%) ’
Disease Duration (Years)
<25 (n=24) 06 (25%) 18 (75%) 1.000
> 2.5 (n=136) 35 (26%) 101 (74%) )
Number of Transfusions Per Month
Up to 2 (n=136) 17 (12.5%) 119 (87.5%) -
>2 (n=24) 24 (100%) -
Parental Consanguinity
Yes (n=122) 31 (25.4%) 91 (74.6%) 1.000
No (n=38) 10 (26.3%) 28 (73.7%) )
Standard Chelation Therapy
Yes (n=47) 6 (12.8%) 41 (87.2%) 0.017
No (n=113) 35 (31%) 78 (69%) )
DISCUSSION

Thalassemias are a group of hereditary hemo-
globinopathies often leading to life-threatening anemia
and lifelong dependency on regular or intermittent
blood transfusion for survival. It is highly prevalent
in people of Indian subcontinent and Mediterranean
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region. The World Health Organization (WHO) has
announced control of P-thalassemia as a priority, in
developing world.10

Table-III: Association of Hypothyroidism with different
variables (n=160).

Hypothyroidism
Variables Yes (n1=24) | No (n2=13¢) | I~
(15%) (85%)
Gender
Male (n=100) 12 (12%) 88 (88%)
Female (n=60) 12 (20%) 48 (80%) 0.179
Disease Duration (Years)
<2.5 (n=24) - 24 (100%) 0.026
>2.5 (n=136) 24 (17.6%) 112 (82.4%) )
No. Of Transfusions Per Month
Up to 2 (n=136) 18(13.2%) 118 (86.8%) 0.209
>2 (n=24) 06(25%) 18 (75%)
Parental Consanguinity
Yes (n=122) 20 (16.4%) 102 (83.6%) 0.447
No (n=38) 04 (10.5%) 34 (89.5%) )
Standard Chelation Therapy
Yes (n=47) 6 (12.8%) 41 (87.2%) 0.808
No (n=113) 18 (16%) 95 (84%) )

After significant reduction in morbidity secon-
dary to malnutrition and infectious diseases, health
care professionals are focusing to reduce complications
of patients of B-thalassemia. Highly equipped thalasse-
mia setups are being established worldwide leading to
increased life expectancy of these patients. Conversely
this leads to a rising burden for relevant health-care
services in developing countries like Pakistan, as regu-
lar blood transfusions and other treatment options (e.g,
HLA matching and bone marrow transplantation) are
not affordable by majority of patients. Many patients
are poorly compliant with standard iron chelation the-
rapy, its monitoring and regular screening of relevant
complications. Keeping in view, preventive strategies
could be effective as long term future approach. Effec-
tiveness of a 20-year control program in Sardinia is
statistically proved by significant reduction of their
birth rate of thalassemia major from 1:250 live births to
1:4000. In 1995, 1999 and 2004, 296, 94 and 56 {3-thalas-
semia homozygote were born respectively.!! So formu-
lating a control program and determining the under-
lying molecular defects in B-thalassemia is a chief pre-
requisite for such programs.!? In Pakistan prenatal
diagnostic services are becoming available across the
country and clinicians can guide their patients for scre-
ening and subsequent management. Genetic counse-
ling, screening of population and prenatal diagnosis
need to be focused to decide about future of affected
pregnancies.

Moreover, early detection and effective manage-
ment of relevant endocrinological complication can
have long term positive impact on life of these patients
by reducing the associated morbidities.

Total 160 patients of thalassemia were enrolled
(according to inclusion criteria). Of these 160 study
cases, 100 (62.5%) were male patients while 60 (37.5%)
were female patients. A study conducted by Qurat-Ul-
Ain et al, has shown 65.7 % male gender predominance
in Thalassemia.’® A study by Safdar ef al, has shown
57.2% male sex predominance.'* A study by Ejaz et al,
from Karachi has also shown 54% male gender pre-
dominance.’® A study by Tehseen ef al, has also docu-
mented 59% male sex predominance which is close to
our study results.16

Mean age in our study cases was 8.58 £ 1.98 years
(with minimum age 5 years and maximum age of 12
years). Mean age of the male patients was 8.63 + 1.99
years while that of female patients was 8.50 + 1.97
years (p=0.689). Majority of our study cases i.e., 130
(81.3%) were aged up to 10 years. A study conducted
by Qurat-Ul-Ain et al, has also documented similar
results.’® A study by Safdar et al, has also shown 9.40 +
5.66 years mean age,'* A study by Ejaz et al, from
Karachi revealed that majority of thalassemia patients
were aged less than 9 years.’> A study from by Tehseen
et al, has documented 10.80 = 3.44 years mean age
which is in compliance with that of our study results.1¢

Mean duration of disease was 5.28 + 3.29 years
and 136 (85%) had >2.5 years disease duration. A study
by Ejaz et al, from Karachi has also revealed similar
results.’®> A study by Tehseen et al, has shown 8.23 +
3.15 years mean duration of illness which is higher
than our study results.16

Out of 136 (85%) had to undergo blood transfu-
sion up to 2 times per month. Safdar et al. has reported
similar pattern for blood transfusion in these children.
14 Parental consanguinity was positive in 122 (76.3%)
and only 47 (29.4%) were taking standard chelation
therapy. A study by Safdar et al has also revealed
72.8% parental consanguinity which is close to our
study results.1

Mean level of HbAlc was 6.23 £1.18% mg/dl and
diabetes was noted in 41 (25.6%) of our study cases.
Mean FT4 was 0.98 + 0.13 ng/dl and hypothyroidism
was noted in 24 (15%) of our study cases. A local study
by Ibrahim et al showed 13.8% hypothyroidism and
5.6% diabetes in children with thalassemia.> A study
done by Tehseen et al, has documented 25% diabetes
which is consistent with our study results.!® Adil et
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al, from Karachi has revealed that 29.4% thalassemic
children had diabetes, 11.8% had hypothyroidism?.
Satwani et al, from Karachi also documented 57.14%
children with thalassemia had endocrine complications
which is consistent with our study results.1”

A study conducted by Belhoul showed hypogo-
nadism (25.9%) as the most common endocrinopathy
with diabetes mellitus (10.5%), hypoparathyroidism
(10.5%) and hypothyroidism (6.3%), which is not
consistent with our results.18
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CONCLUSION

Diabetes and hypothyroidism were commonly noted
endocrinopathies in our study population among children
having thalassemia. All doctors treating such patients should
always screen such patients for early diagnosis and timely
management in order to decrease burden of related morbidi-
ties and improve quality of life of these patients. An aware-
ness campaign must be launched to create awareness among
general public about early diagnosis and importance of
screening for potential complications and role of effective
chelation therapy in patients suffering from thalassemia.
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