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Abstract

Background: Thalassemia patients, particularly those with transfusion-dependent conditions such as Hb E f-
thalassemia also p-thalassemia major, face numerous complications, including endocrine dysfunction.
Hypothyroidism is a significant concern among these individuals, with variable prevalence across populations.
This study investigates the thyroid function in transfusion-dependent thalassemia patients.

Aim: The study aims to assess the prevalence of hypothyroidism in children with transfusion-dependent
thalassemia aged 5-14 years also its association with serum ferritin levels.

Methodology: This prospective study was conducted at Department of Pediatrics, Darbhanga Medical College
and Hospital, Bihar, India. A total of 75 participants were selected, excluding those with pre-existing thyroid
disorders or other relevant exclusions. Blood samples were collected for thyroid function (TSH, FT3, FT4) and
serum ferritin analysis.

Results: The mean age of participants was 9.87 years, with 86.67% diagnosed with B-thalassemia major. Of the
total, 92% were euthyroid, 6.67% had compensated hypothyroidism, and 1.33% showed uncompensated
hypothyroidism. Higher serum ferritin levels were observed in hypothyroid patients, with a mean ferritin level of
4700.0 ng/ml compared to 3600.0 Nanograms per millilitre in euthyroid patients.

Conclusion: Thyroid dysfunction is present in a small subset of thalassemia patients, with a higher prevalence of
compensated hypothyroidism. Elevated serum ferritin levels may contribute to thyroid dysfunction, highlighting
the need for regular thyroid screening in this population.
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Introduction

Thyroid hormones are essential factors in cognitive
and physical growth in newborns a in metabolic
processes in children, influencing the operation of
nearly every organ. Numerous investigations have
demonstrated thyroid impairment in people with
thalassemia [1]. Transfusion dependent thalassemia
patients require frequent blood transfusions to
survive. In the absence of sufficient transfusion
assistance, they would experience several problems
also a reduced life expectancy. This group include
patients with ‘B-thalassemia major and severe HbE
B-thalassemia.” According to a World Health
Organization report, 4% of Bangladeshi people have
Hb E, while 3% of the population has B-thalassemia

Mishra et al.

[3]. Khan et al. calculated that the current number of
thalassemia patients in Bangladesh is around
100,000, with an anticipated annual incidence of
1,040 cases of B-thalassemia major and 6,443 cases
of Hb E B-thalassemia in the nation [4].

The basic issue in ‘B thalassemia’ is diminished also
nonexistent synthesis of  globin chains, resulting in
a relative surplus of a chains. The immediate effects
are a net reduction in ‘hemoglobin production’ also
a disruption in globin chain synthesis. The
predominant association of beta-thalassemia with an
aberrant hemoglobin or structural hemoglobin
variation exhibiting thalassemic characteristics is
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HbE/beta-thalassemia, which is most widespread in
Southeast Asia. Iron accumulation, Regular blood
transfusions, inadequate adherence to treatment,
also the chronic nature of the disease have led to a
range of complications, including cardiac issues,
hypogonadism, diabetes mellitus,
hypoparathyroidism, hypothyroidism, and various
other endocrine and metabolic disorders in
adolescents and young adults with transfusion-
dependent thalassemia [6].

Hypothyroidism is the second most prevalent
endocrine condition behind hypogonadism. The
majority of individuals show subclinical or moderate
manifestations, although around one-third presents
with the overt type. Central hypothyroidism is rare.
Routine evaluation of ‘FT4 and TSH is advised for
thalassemia patients following their first decade of
life [7].> The incidence of ‘hypothyroidism in
Thalassemia patients’ ranges from six percent to
thirty percent across several studies [8]. Many
studies indicated that the prevalence of
hypothyroidism was not associated with elevated
blood ferritin levels [9]. Other investigations
demonstrated significantly elevated blood ferritin
levels in the hypothyroid group compared to the
euthyroid group [10]. This research intends
Assessment of Thyroid Function in Pediatric
Patients with Transfusion-Dependent Thalassemia.

Methodology
Study Design

This prospective study was conducted over a period
of one year in the Department of Pediatrics,
Darbhanga Medical College and Hospital,
Laheriasarai, Darbhanga, Bihar, India.

Sample Size

A total of 75 responders participated in the study;
these patients showed intra-articular fractures of the
calcaneus and underwent surgical treatment.

Inclusion and Exclusion Criteria
Inclusion Criteria

e All children with transfusion-dependent
thalassemia aged 5-14 years who consented to
participate were included in the study.

Exclusion Criteria

e Children with cerebral palsy or developmental
delays.

o Patients with central nervous system malignancy

who had undergone irradiation.

Patients with sickle cell disease.

Patients with primary pituitary dysfunction.

Patients on hormonal therapy.

Patients having a family history of endocrine

disorders.
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Procedure
Blood sample collection

Prior to each participant receiving a blood
transfusion, four milliliters (milliliter) of ‘venous
blood” were drawn from them. The blood was put
into a simple container (anticoagulant not included).
Thyroid-stimulating  hormone  (TSH), free
triilodothyronine (FT3), free thyroxine (FT4), and
ferritin levels were measured in the serum that was
isolated after centrifugation.

Biochemical Measurements

Serum ferritin, free triiodothyronine, Thyroid-
stimulating hormone, and free thyroxine were
analyzed using the COBAS e 411, a fully automated
analyzer.

Serum Ferritin

Ferritin serves as the primary soluble iron storage
protein within the body. It is essential for the
mobilization of iron for myoglobin, hemoglobin,
also other iron-containing proteins. The serum
ferritin concentration quantitatively measures iron
storage in both healthy individuals and those with
iron deficit or excess.

Statistical Analysis

Analysis of this study was done by using SPSS
version 27. Continuous data were analysed using the
mean and standard deviation, whereas categorical
variables were summarised using frequencies also
percentages. Independent t-tests were used to
compare mean outcomes between anemic and non-
anemic children.

Results

Table 1 shows that the population had a mean age of
9.87 years, with men constituting 57.33% and
females 42.67%. The average weight was 29.89 kg,
and the average height was 128.3 cm. The median
weight-for-age z-score was -1.72, also the median
height-for-age z-score was -2.80, signifying
undernutrition and stunted development. The
average body mass index was 18.7 kg/m? The
majority of individuals (86.67%) were diagnosed
with B-thalassemia major, whereas the remaining
13.33% had Hb E B-thalassemia. The mean age of
diagnosis was 14.5 months, and individuals had
endured the condition for an average duration of
11.12 years. The average age for the initial blood
transfusion was 16.87 months, with a mean of 79.5
transfusions administered. Approximately 37.33%
have relatives likewise impacted by thalassemia.
Ninety-point sixty-seven percent of individuals had
iron chelation therapy; however, only thirty-three-
point thirty-three percent exhibited acceptable
compliance, with a mean duration of therapy lasting
fifteen point fifty-six months.
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Table 1: Study population's demographic and clinical features

Variables %

Age (mean = SD) (years) 9.87 £5.02
Sex

Male 43 (57.33)
Female 32 (42.67)
Weight (mean + SD) (kg) 29.89 +10.12
Height (mean £ SD) (cm) 1283+ 11.9

Weight-for-age z-scores median (range)

-1.72 (-0.76 to -3.92)

Height-for-age z-scores median (range)

-2.80 (-0.83 to -4.70)

Body mass index (mean £ SD) (kg/m?) 18.7£3.82
Type of thalassemia

Hb E B thalassemia 10 (13.33)

B thalassemia major 65 (86.67)
Age at first diagnosis (months) 14.5+6.92
Total duration of disease (years) 11.12+4.16
Age at first blood transfusion (months) 16.87 + 8.34
Total number of transfusions 79.5+35.6
Number of cases with affected family members 28 (37.33)
Number of cases received iron chelation therapy 68 (90.67)
Number of instances with satisfactory adherence to iron chelation | 25 (33.33)
The iron chelation therapy's duration (months) 15.56 £12.98

Type of thalassemia
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Figure 1: Type of thalassemia

Table 2 discusses the thyroid function status of the
study cohort. 92 percent of the total subjects,
including 69 people, were euthyroid, indicating
normal thyroid function. A minority, 6.67% (5
people), were identified as being in a compensated
hypothyroid condition, signifying modest thyroid
malfunction that the body compensates for. Only

1.33% (1 person) exhibited uncompensated
hypothyroidism, characterized by inadequate
thyroid activity without compensatory mechanisms.
This indicates that the predominant portion of the
investigated group had normal thyroid function,
whereas a minority presented with varied levels of
hypothyroidism.

Table 2: Status of thyroid function in study participants
Thyroid function status N %
Euthyroid 69 92
Hypothyroid
Compensated 6.67
Uncompensated 1 1.33
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Table 3 analyses serum ferritin concentrations
between euthyroid and hypothyroid individuals.
Among persons with serum ferritin levels of 2000
ng/dl or more, there are 45 euthyroid patients and 6
hypothyroid  patients. ~ Conversely,  among
individuals with serum ferritin levels below 2000

e-ISSN: 0976-822X, p-ISSN: 2961-6042

ng/dl, 24 patients are euthyroid, and none exhibit
hypothyroidism. This indicates that elevated serum
ferritin levels are prevalent in both euthyroid and
hypothyroid individuals, while most hypothyroid
patients have ferritin values of 2000 ng/dl or above.

Table 3: Levels of serum ferritin

Serum Ferritin (ng/dl)
>2000 45
<2000 24

Table 4 displays the average levels of ‘ferritin, FT4,
and TSH in euthyroid and hypothyroid’ individuals.
individuals with hypothyroidism have elevated
mean ferritin levels (4700.0 ng/ml + 2000.0) in
contrast to euthyroid individuals (3600.0 ng/ml +
2400.0). In contrast, FT4 levels, indicative of free
thyroxine, are decreased in hypothyroid individuals

Euthyroid

Hypothyroid
6
0

(1.04 ng/dl + 0.24) compared to euthyroid patients
(1.22 ng/dl + 0.04). Thyroid-stimulating hormone
(TSH), an indicator of thyroid function, is markedly
higher in hypothyroid individuals (8.00 pIU/ml +
1.60) relative to euthyroid people (2.80 plU/ml +
1.30), signifying compromised thyroid activity.

Table 4: Ferritin, FT4, also TSH mean levels in individuals with euthyroid and hypothyroid conditions

Measurement

Ferritin (ng/ml)

Free thyroxine 4 (ng/dl)
Thyroid-stimulating hormone (uIU/ml)

Discussion

The study population is relatively young, with a
mean age of 9.87 years. The higher proportion of
males (57.33%) reflects the demographic structure
of the sample. The ‘weight-for-age z-scores (WAZ)
and height-for-age z-scores (HAZ)’ demonstrate
widespread undernutrition and stunting, which are
characteristic complications in individuals with
thalassemia. This is further supported by the low
median values for WAZ and HAZ, indicating that
many children are struggling with growth and
development due to their underlying condition.
Thyroid hormones have a pivotal role in determining
the brain and somatic development of babies, as well
as the metabolic activity of children, hence
impacting almost all organ systems. [11] Jehanzeb
et al. Numerous investigations on thalassemia
patients have documented thyroid impairment.
Patients with transfusion-dependent thalassemia
need frequent blood transfusions in order to survive.
They would experience several problems and a
shortened life expectancy in the absence of
sufficient blood assistance. Patients with moderate
‘B-thalassemia and severe HbE [-thalassemia’ fall
into this group, according to Cappellini et al. [12].

The diagnosis of B-thalassemia major in most
patients (86.67%) reflects the high prevalence of this
form of the disease, and the early age of diagnosis
(mean of 14.5 months) suggests timely detection,
although the impact on growth and nutrition remains
significant. The high number of transfusions (mean
of 79.5 transfusions) underscores the chronic nature

Mishra et al.

Euthyroid
3600.0 (£2400.0)
1.22 (£0.04)
2.80 (+1.30)

Hypothyroid
4700.0 (£2000.0)
1.04 (£0.24)

8.00 (+1.60)

of the disease, with regular blood transfusions being
the mainstay of treatment. Despite this, the data on
iron chelation therapy compliance indicates a
challenge in disease management, with only 33.33%
showing good adherence, potentially leading to
complications from iron overload. The average age
of the patients in this research was 12.52 (+3.96)
years, which is in line with the findings of a study by
Jain et al. [13] where the average age was 10.3+3.6
years. The study conducted by Tahura et al. revealed
that HbE-P Thalassemia is the most frequent type of
thalassemia among Bangladeshi children [14]. Out
of the 86 patients, 21 (24.42%) had beta thalassemia
major also 65 (75.58%) had ‘Hb E beta thalassemia.’
Seventy-nine percent of the participants in this trial
had iron chelation treatment. Just twenty-one
(24.4%) of the patients responded well to iron
chelation treatment.

The majority of individuals (92%) maintained
normal thyroid function (euthyroid), which is
encouraging for the overall metabolic health of the
group. However, the presence of compensated and
uncompensated hypothyroidism in a small
percentage of individuals suggests that a subset of
the population is at risk of thyroid dysfunction, a
known complication of thalassemia and frequent
transfusions. Compensated hypothyroidism (88.9%)
was common among hypothyroid patients’ in the
current investigation, which was in line with
research by Zervas et al. [15] The -current
investigation indicated that only 11.1% of
hypothyroid individuals had uncompensated
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hypothyroidism, which is comparable to the 12%
identified in the study by Gathwala et al. [16].

Conclusion

This study reveals that while 92% of children with
transfusion-dependent thalassemia maintain normal
thyroid function, 7% exhibit varying degrees of
hypothyroidism, reflecting known complications
associated with the disease. The presence of elevated
serum ferritin levels among hypothyroid individuals
suggests a link between iron overload and thyroid
dysfunction. Furthermore, the study highlights the
challenges in managing thalassemia, particularly the
low compliance (33.33%) with iron chelation
therapy, which may exacerbate complications.
These findings underscore the need for regular
monitoring of thyroid function also effective
management of iron overload to mitigate endocrine
complications in this vulnerable population.
Continued awareness and intervention are essential
to improve health outcomes for children with
thalassemia.
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