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Introduction: β thalassemia has emerged as a huge public health problem worldwide. Thyroxine
reserve is reduced in multitransfused thalassemia patientsanddiabetes can also be a considerable
complication.Vitamin D3 deficiency is noted in thalassemia patients and is related to bone diseases.
Aims and Objectives: Study of glycemic status, thyroid function, and vitamin D3 level in children
with βthalassemia major. Method: Socio-demographic information was collected by using the
pretested and predesigned structured pro forma by interview technique. HbA1c level, vitamin D3
level,and thyroid function had been obtained from the lab.Result:In 89% of subjects TSH levels
were normal with a mean value of 5.04.In 10.9%it was increased witha mean value of TSH being
6.67.VitaminD3 level in 2% children was below 20ng/ml, 50.50% had between 21 to 29ng/ml and
47.52% had between 30-60 ng/ml. Vitamin D3 deficiency increased with a higher blood transfusion
rate (p-value 0.000). In 88.12%of the study, subjectsHbA1c was normal, 11.18%were inthe pre-
diabetic range,and none of the subjects were diabetic as per HbA1C results. The mean value of
HbA1C in normal children was 4.79%whereas in prediabetic children mean value of HbA1C was
6.13%.Conclusion: In the present study multiple endocrine abnormalities were common in multi
transfused thalassemia major patients. Prevalence of subclinical hypothyroidism and prediabetes
increased with a higher blood transfusion rate and higher serum ferritin level. Prevalence of
subclinical hypothyroidism and prediabetes increased with age (p-value <0.05).
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Introduction
Hemoglobinopathies are genetically determined
inherited disorders of human hemoglobin, with
significant morbidity worldwide. Among the
hemoglobinopathies, there is the alpha and beta-
thalassemia major, intermediate, and minor and
sickle cell diseases [1]. Beta thalassemia major is
an autosomal recessive hereditary anemia, and
rapid erythrocyte breakdown, resulting in advanced
heart failure and death in early childhood [2]. The
combination of transfusion and chelation therapy
has dramatically extended the life expectancy of
thalassemia patients [3]. On the other hand,
frequent blood transfusion in turn can lead to iron
overload which may result in hypogonadism,
diabetes mellitus, hypothyroidism,
hypoparathyroidism, and other endocrine
abnormalities [3]. Chhattisgarh is one of the
growing stateswith one-third of its population
belongs to scheduled tribes. Data shows that in
2012 Thalassemia carrier rate was 10.61%, in 2013
it increased to 14.65% andin 2014 to 17.95% [4]
Considering the above fact a cross-sectional study
onglycemic status, thyroid function and vitamin D3
level in children with β Thalassemia major was
planned.

Aims and Objectives
Aims:Study of glycemic status, thyroid function,
and vitamin D3 level in children with beta-
thalassemia major.

Objectives

Material and Methods
Design of study: This was a prospective cross-
sectional hospital-based observational study
conducted between April 2018-March 2019.

Sample size: 101 thalassemic patients admitted
during the study period in the Department of
Pediatrics, Pt. J.N.M. Medical College, and Dr. B. R.
Ambedkar Hospital Raipur (CG).

Inclusion criteria: Children age 2 years to 18
years having β Thalassemia major whose parents
gave the informed consent.

Exclusion criteria: Children <2years and >18years
of age with thalassemia and other
hemoglobinopathies.

Method of data collection: Socio-demographic
information was collected by usingpre-tested and
predesigned structured pro forma by interview
technique. Anthropometric measurement
(heightandweight) was done using a calibrated
standard technique. HbA1c, Serum Vitamin D3, TFT
was obtained from laboratory records.

Data collection was divided into 4 parts

HbA1c is measured by using the HPLC method,
serum vitamin D3, and thyroid function test is
measured by electrochemiluminescence technique
by Cobas e411.

Statistical analysis
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To assess the thyroid function, HbA1c
level,andvitamin D3 level.

To correlate glycemicstatus, thyroid function
test, vitamin D3 level, and serum ferritin level in
thalassemia major patients.

01. Interview

02. Anthropometric measurements

03. Clinical examination

04. Lab tests

01. Interview

Basic identification detail and random
selection of children.

History and duration of illness.

History and duration of blood
transfusion.

02. Anthropometric measurement

03. Clinical examination

04. Lab tests

Vitamin D3 Level

Thyroid function test

HbA1C level

LFT/RFT

All relevant data entered into predesigned
proforma was analyzed using Microsoft SPSS
software for windows TM version 20.0, IBM TM

Corp NY, and Microsoft excel TM, Microsoft Inc
USA.

Anthropometric data were analyzed using the
WHO anthroplus software.

Data are expressed as a percentage and mean
± S.D.
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Ethical approval: The study was conducted after
taking ethical approval from the Institute’s Ethical
Committee.

Result
In the present study data of 101 Thalassemia major
patients wereanalyzed,out of that 82 (81.19%)
were male and 19 (18.81%)were female children.
Age distribution data showed that 38% were below
5 years, 49% in between 5-10 years, 13% were 11-
15 years of age and 1 child was above 15 years of
age.

Table-1: Age and sex distribution of study
subjects.

Age (Years) Frequency Percentage

< 5 years 38 37.62

5-10 years 49 48.51

11-15 years 13 12.87

>15 years 1 0.99

Total 101 100

Sex Frequency Percentage

Male 82 81.19

Female 19 18.81

Total 101 100

The majority of the patients are from the age group
5-10 years and the male to female ratio is 4.3:1.

Table-2: Age and sex-wise TSH level in study
subjects.

Age in years TSH Level Total p-value

Increased Normal

< 5 years 0(0%) 38(100%) 38(100%) 0.000

5-10 years 4(8.1%) 45(91.1%) 49(100%)

11-15 years 6(46.15%) 7(53.84%) 13(100%)

> 15 years 1(100%) 0(0%) 1(100%)

Female 2(10.52%) 17(89.43%) 19(100%) 0.955

Male 9(10.9%) 73(89.02%) 82(100%)

Total 11(10.90%) 90(89.10%) 101(100%)

Subclinical hypothyroidism prevalence increases
with age(p-value 0.000).

Table-3: Age and sex-wise serum vitamin D3
level in study subjects.

Age in years Serum vitamin D3 level Total p-value

Deficient Insufficient Sufficient

< 5 years 0(0%) 19(50%) 19(50%) 38(100%) 0.644

5-10 years 1(2.04%) 26(53.06%) 22(44.89%) 49(100%)

11-15 years 1(7.6%) 6(46.15%) 6(46.16%) 13(100%)

> 15 years 0(0%) 0(0%) 1(100%) 1(100%)

Female 0(0%) 12(63.15%) 7(36.8%) 19(100%) 0.413

Male 2(2.4%) 39(47.56%) 41(50%) 82(100%)

Total 2(2%) 51(50.50%) 48(47.50%) 101(100%)

Vitamin D3 deficiency is more common in female
patients.

Table-4: Age and sex-wise HbA1C level in
study subjects.

Age in years HbA1C Total p-value

Normal Prediabetic

< 5 years 36(94.7%) 2(5.26%) 38(100%) 0.004

5-10 years 44(89.7%) 5(10.20%) 49(100%)

11-15 years 9(69.23%) 4(30.76%) 13(100%)

> 15 years 0(0%) 1(100%) 1(100%)

Female 17(89.47%) 2(10.52%) 19(100%) 0.839

Male 72(87.80%) 10(12.19%) 82(100%)

Total 89(88.10%) 12(11.90%) 101(100%)

Prevalence of prediabetes increases with age (p-
value 0.004). Males having more prevalence.

Table-5: Relationship between blood
transfusion rate, serum ferritin and serum
vitamin D3 level in study subjects

Blood transfusion

rate

Serum vitamin D3 level Total p-

valueDeficient Insufficient Sufficient

<200ml/year 0(0%) 5(50%) 5(50%) 10 (100%) 0.000

>200 ml/year 2

(2.19%)

46

(50.54%)

43

(47.25%)

91 (100%)

Serum ferritin Deficient Insufficient Sufficient Total 0.921

>2000 ng/dl 2

(2.85%)

35 (50%) 33

(47.14%)

70 (100%)

1600-2000 ng/dl 0(0%) 10

(52.63%)

9

(47.36%)

19 (100%)

900-1600 ng/dl 0(0%) 6(50%) 6(50%) 12(100%)

Total 2(2%) 51

(50.5%)

48

(47.5%)

101

(100%)

Vitamin D3 deficiency increases with a higher blood
transfusion rate(p-value 0.000).

Table-6: Relationship between blood
transfusion rate, serum ferritin, and HbA1C
level in study subjects.
Blood transfusion rate HbA1C Total p-value

Normal Prediabetic

<200ml/year 10(100%) 0(0%) 10(100%) 0.126

>200 ml/year 79(86.81%) 12(13.18%) 91(100%)
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A Chi-square test is used to analyze the
significance of the difference between
distributions of qualitative data.

P-value <0.05 is considered as statistically
significant.
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Serum ferritin Normal Prediabetic Total P-value

>2000 ng/dl 60(85.71%) 10(14.28%) 70(100%) 0.515

1600-2000 ng/dl 18(94.7%) 1(5.2%) 19(100%)

900-1600 ng/dl 11(91.6%) 1(8.3%) 12(100%)

Prevalence of prediabetes increases with a higher
rate of blood transfusion and higher serum ferritin.

Table-7: Relationship between blood
transfusion rate, serum ferritin, and TSH level
in study subjects.

Blood transfusion rate TSH level Total p-value

Increased Normal

<200ml/year 0(0%) 10(100%) 10(100%) 0.244

>200 ml/year 11(12%) 80(88%) 91(100%)

Serum ferritin Increased Normal Total p-value

>2000 ng/dl 11(15.7%) 59(84.2%) 70(100%) 0.065

1600-2000 ng/dl 0(0%) 19(100%) 19(100%)

900-1600 ng/dl 0(0%) 12(100%) 12(100%)

Total 11(10.8%) 90(89.1%) 101(100%)

Shows increased TSH level with higher blood
transfusion rate and higher serum ferritin
values.TSH level in 89.10% subjects was in normal
range whereas 10.90% of subjects were found to
have subclinical hypothyroidism. For children with
subclinical hypothyroidism, the mean value of TSH
was 6.67 mIU/ml. The mean value of TSH in all the
children was 5.04. 2% of children were having
vitamin D3 level below 20ng/ml, 50.50% had
between 21 to 29ng/ml and 47.52% had between
30-60 ng/ml.88.12%of children had normal HbA1c,
11.18% was pre-diabetic and none of the children
was diabetic as per HbA1C results. The mean value
of HbA1C in normal children was 4.79 and in
prediabetic children mean value of HbA1C was 6.13.
The mean HbA1C value in all the children was 4.95.

Discussion
In the present study, 101 children aged between 2-
18 years were evaluated for their thyroid function.
The male-female ratio was 4.3:1. THE mean TSH
level of study subjects was 4.65±2.41 µIU/ml.
Prevalence of subclinical hypothyroidism was seen in
11/101 (10.9%) study subjects and it was almost in
equal proportion in malesand females (11%and
10.5%respectively), there was no statistically
significant association (p=0.955) between sex and
thyroid function of study subjects. The mean age of
children with subclinical hypothyroidism was
11.6±3.6 years and statistically significant
association (p=0.000) was found between age and
subclinical hypothyroidism.

Malik SA et al (2010) reported 18 (25.7%) of
hypothyroid patients in beta-thalassemia patients
with a mean age of 9.2 ± 2.6 years.[5] In contrast
Eshragi P. et al (2011) reported mean age was
20.95±7.8 years and 14.6%of patients were of
hypothyroidism.[6]In a study by Hashemizadeh H et
al (2012) Subclinical hypothyroidism was seen in
7% patients andthe mean age of diagnosis was 10.2
± 2.5 years [7]. In the present study all 11 children
with hypothyroidism were transfused >200 ml/kg
year blood per year and serum ferritin levels were
abnormally high (>2000 ng/dl) in all subclinical
hypothyroid children. However, no statistically
significant association (p=0.065) was noted
between serum ferritin and thyroid function.

EshragiP. et al (2011) examined the correlation
between hypothyroidism and serum ferritin level,
which was not significant (p=0.584). [6]A similar
study by Rindang C et al (2011) examined that no
relationship was found between the occurrence of
hypothyroidism and blood transfusion levels
(P=0.481), elevated serum ferritin levels (P=0.74).
[8] In contradictory to our findings, Hashemizadeh
H et al (2012)observed that the frequency of
hypothyroidism was associated with increased
serum ferritin levels (p=0.037)[7].

HbA1C level in study subjects showed that 12
(11.18%) children were pre-diabetic and none of
the children was diabetic. The mean value of HbA1C
in prediabetic children was 6.13 and in normal
children mean value of HbA1c was 4.95.No
statistically significant association (p=0.839) was
found between sex and HbA1C level of study
subjects. The mean age of prediabetic children was
9.63±3.5 years. Out of 12 pre-diabetic cases a
maximum of 5 (41.6%) were in 5-10 years of age
group followed by 4 (33.3%)in 11-15 years of age
group, 2 were in less than 5 years and 1 was more
than 15 years. Statistical significant association
(p=0.004) was found between age and HbA1C level
of study subjects with increasing age there wasan
increased risk of impaired glycemic status.

Tsilingiris D et al (2019) reported5.23% mean
HbA1c level in the group of β-thalassemia patients
andnone of the study subjects was diabetic. This
finding is similar to the present study[9]. Metwalley
KA et al (2014) reported the prevalence of diabetes
was 5% and impaired glucose tolerance test (IGT)
was 8%.[10] El-Samahy MH et al (2019) reported
that 5% had HbA1c readings within the diabetic
range. [11]
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Li-Na He et al. (2019) in a metanalysis noted 6.54%
diabetes in patients with thalassemia major [12].

No statistically significant association (p=0.126) was
found between blood transfusion rate and HbA1C
level of study subjects. Serum ferritin level was
abnormally high (>1500 ng/dl) in all 12pre diabetic
children and no statistically significant association
(p=0.515) was noted.

El-Hazmi MA et al (1994) reported moderate
elevation of ferritin level in the majority of the beta-
thalassemia major despite chelation
(desferrioxamine) therapy [13]. El-Samahy MH et al
(2019) noted that serum ferritin was the only
independent variable related to elevated blood
sugar levels[11]. Mashhadi, M. A. et al (2017)
revealed that a significant association between
beta-cell function on one hand and total units of
blood transfusion and ferritin level on the other
hand (P=0.004, P=0.03, respectively) [14].

In the present study, the mean value of vitamin D3
level in all the children was 29.72 ± 4.60 ng/ml.The
mean age of children with low vitamin D3 levels was
6.4±3.56 years and no statically significant
association (p=0.644) was found between age and
low vitamin D3 level.

Fahim, F. M. et al (2013) reported that 49% of
patients had short stature. 47% were underweight
[15]. Ahmed Zeeshan et al. (2019) examined serum
calcium and vitamin D status in multi transfused β-
thalassemia major children. The mean values of
serum vitamin D (13.12±2.9) were significantly
lower inpatients as compared to that of standard
population values, the difference in each being
statistically significant [16].

In the present study, a statistically significant
association (p=0.000) was found between higher
blood transfusion rate and low vitamin D3 level.
Serum ferritin level was also abnormally high
(>1600 ng/dl) in all 53children with low vitamin D3
level. However, no statistically significant association
(p=0.921) was noted between serum ferritin
levelsand low vitamin D3 levels.

Fahim, F. M. et al (2013) reported that children with
beta-thalassemia major have delayed growth and
metabolic abnormalities may be due to iron
overload and poor nutritional support [15]. Gombar
S et al (2018) reported that the level of serum
ferritin was significantly high and vitamin D was
significantly low (p-value<0.001) in multi transfused
thalassemic children [17].

Conclusion
In the present study, multiple endocrine
abnormalities were common in multi transfused
thalassemia major patients. Prevalence of
subclinical hypothyroidism and prediabetes
increases withincreasing age. There is a positive
correlation between increased iron overload with
endocrine abnormalities.

What does the study add to the
existing knowledge?
No information is available for thalassemic
endocrine abnormality in patients of
Chhattisgarh.Subclinical hypothyroidism, prediabetic
status, and vitamin D3 insufficiencywere found in
multi transfused βthalassemia patients of
Chhattisgarh.
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