e k | International Journal of Current Pharmaceutical Research

s, 4 J L
m ACADEMIC SCIENCES

Knowledge to innovation

ISSN- 0975-7066 Vol 18, Issue 1, 2026

Original Article

SERUM FERRITIN LEVEL IN CHILDREN WITH S-THALASSEMIA MAJOR: A HOSPITAL-BASED
PILOT STUDY

DIVYA GUPTA' ", JAGDAMBA DIXIT?

1Department of Biochemistry, People’s College of Medical Sciences, and Research, (PCMS and RC), Bhopal-462037, India. 2Department of
Pediatrics, People’s College of Medical Sciences and Research (PCMS and RC), Bhopal-462037, India
“Corresponding author: Divya Gupta; *Email: divyaaiims2018@gmail.com

Received: 06 Oct 2025, Revised and Accepted: 26 Nov 2025

ABSTRACT
Objective: To study the serum ferritin level in children with @-TM patients.

Methods: Clinico-pathological details of @-TM patient’s were entered into a Microsoft Excel and exported to SPSS version 21 (IBM SPSS® software,
Chicago, US). P value<0.05 was considered as statistically significant.

Results: Significant correlation between serum ferritin value (P-value 0.001) (mean 1868.67and SD value 1427.68) and number of blood
transfusion (mean 67.77 and SD value 66.88) have been observed. Increased number of blood transfusion is associated with increased serum
ferritin value (P-value 0.001 and correlation coefficient 0.536**), which represent the iron overload.

Conclusion: Regular monitoring of serum ferritin, and other biochemical parameters will improve the health of &@-TM patients. Higher numbers of
study samples are needed to validate the result of @-TM patients. Significant correlation has been observed in serum ferritin which shows the iron
overload in @-TM patients. Furthermore, we need to study on larger sample size for iron overload in @-TM patients.
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INTRODUCTION

@-Thalassemia major (@-TM) is a monogenic disorder which affects
an autosomal recessive manner. Globally, it is estimated that
300,000 to 400,000 babies are born with hemoglobinopathies, with
approximately 23,000 cases per year affected from thalassemia
major [1]. In India, B-thalassemia is prevalent across the country,
and around 10,000-12,000 @-TM infants are born annually.
According to national sickle cell anemia mission a higher frequency
has been observed in Indian communities [2].

In the @-TM patients, damage of erythropoiesis requires lifelong
repeated blood transfusions (BT’s) to maintain the hemoglobin (Hb)
levels above 9-10.5 g/dl. Due to frequent BT’s cause iron overload
and hemosiderosis, which are toxic to the @-TM patients.

@-TM patients are still experience a range of problems, particularly
in relation to their growth, development, malnutrition, transfusion-
transmitted infections, tissue damage which affect the liver, heart,
and endocrine system and also contribute to the morbidity and
mortality [3-5]. The management strategies of thalassemia include:
transfusions, chelation agents against iron overload, hydroxyurea,
and splenectomy, stimulation of foetal Hb synthesis, and bone
marrow/hematopoietic stem cell transplantation [6, 7].

Growth retardation in patients with B@-TM is multifactorial,
nutritional imbalance, endocrine abnormality and side effects of
chelation therapy. Therefore aim of the study was to analyze the
serum ferritin level in children with B-TM patients.

MATERIALS AND METHODS
Patients and clinical examination

The study was approved by the Institutional Ethics Committee,
study done in the Department of Biochemistry, Department of
Pediatrics, of the institution. @-TM patients aged 06 mo to 14 y (6
mo-168 mo), who underwent routine BT and received iron chelation
treatment at the institute, were enrolled in the study. Total 35
patient’s samples were chosen for a hospital-based pilot study and

all study participants received a standard clinical examination by a
pediatrician.

Diagnosis of @-TM patient’s was confirmed as per their Hb
electrophoresis data (HPLC) register under regular BT program in
the institute, were included for the study. The study subjects with
following criteria excluded from the study; bone marrow
transplanted patients, age less than six months and more than 14 y
or 168 mo during the study period, HIV infected patients, taking
high-dose steroids for two weeks or more and with any other
chronic illness such as tuberculosis, cancer, or any other
inflammatory bone/joint disorder. The subjects were enrolled in the
study underwent routine BTs and received iron chelation treatment
at the institute. Serum ferritin value, number of BT and patient’s
related clinical information taken from record sheet/patients card at
the time of counseling.

Statistical analysis

Clinico-pathological details @-TM patient’s were entered into a
Microsoft Excel and exported to SPSS version 21 (IBM SPSS®
software, Chicago, US). The data obtained after counseling from -
TM patients were subjected to descriptive analysis. The data was not
normally distributed; hence non-parametric tests were used for
analysis. Bivariate correlation between two variables was analyzed
by Spearman-rank’s correlation test. To determine the independent
predictor logistic regression analysis was performed and p-
value<0.05 considered as statistically significant.

RESULTS

A total of 35 @-TM patients (60%; 22 males and 40%; 13 females),
aged 0.6-14 y (6 mo-168 mo) as per the inclusion and exclusion
criteria mentioned in the methodology section. The mean age of @-
TM patients was 86.17+47.63 mo (13-156 mo). Based on the age, the
patients were categorized into three groups i. e. Group I (N =13,
9M/4F), 0.6-60 mo; Group II (N =14, 9M/5F), 61-120 mo and Group
I1I (N =8, 4M/4F), 121-156 mo. First Hb, first BT and available serum
ferritin value of the @-TM patients are shown in table 1, 2, 3 and 4,
respectively.
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At the time of diagnosis made calculated mean value of the age, first
BT, pre-transfusion Hb level were 12.86 mo, 12.22 mo, 5.5 mg/dl,
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respectively. The mean Hb value at the time of study enrollment 7.4
mg/dl showed in table 1.

Table 1: Shows the mean values of age, Hb, BT and serum ferritin in the §-TM patients

Biochemical parameters Mean value Range SD

Min. Max.
Age in months 86.17 13 mo 156 mo 47.63
First BT Age (months) 12.21 1 mo 46 mo 11.90
Hb value before first BT 5.55 2.3 8.9 1.45
Hb value current available 7.40 2.4 11.0 1.65
Total no of BT 67.77 1.00 360.00 66.88
Serum ferritin ng/ml 1868.67 150.00 6583.00 1427.68

https://www.calculator.net/standard-deviation-calculator.html

In our study 62.85% male and 37.14% were female patients were
recruited or enrolled for study. In which male patients had 73.27 mean
value for available BT value and 58.46 numbers in female BT value and
when we correlate the number and ferritin value we found that 22 male

patients showed the mean of serum ferritin value 1876.77 in
comparison of 13 female patients showed ferritin value 1854.97 ng/ml,
indicate that female patients had high ferritin value even though they
were in less numbers in comparison of male @-TM patients table 2.

Table 2: Shows the mean values of age, Hb, BT and serum ferritin in male and female &-TM patients

Anthropometrics parameters Male (22) 62.85% Mean SD Female (13) 37.14% Mean SD

Age in months 1803 81.95 46.93 1213 93.30 49.86
First BT Age (months) 282 12.81 12.61 145.5 11.19 11.03
Hb value before first BT 127.7 5.80 1.37 65.9 5.12 1.53

Hb value current available 167.4 7.60 1.82 91.8 7.06 1.31
Available no of BT 1612 73.27 79.24 760 58.46 39.21
Available Ferritin Value 41289 1876.77 1496.16 24114.64 1854.97 1362.85

Serum ferritin value

All the patients recruited in the study had iron overload as measured by
serum ferritin levels, data recorded from the patient’s data card shown
in table 1. Out of 35 patients 13 (42.8%), 11 (34.2%) and 11 (22.8%)
exhibited severe, moderate and mild iron overload, respectively. After
the analysis of the data on gender basis we found that, 50% frequencies

of the male patients were reported in severe condition, 46.1% female
showed in moderate condition (>1000 ng/ml) and in mild condition
both male and female patients showed equal iron overload. On the basis
of patients age we have reported that Group II, 61-120 mo showed the
57.1% ferritin value recorded in the patients of severe condition (>2000
ng/ml) and Group III, 121-156 mo 37.5%, 50%, 12.5% in Severe>2000,
Moderate>1000 and Mild<1000 condition respectively in table 3.

Table 3: Shows the serum ferritin levels in the S-TM patients

B-TM 35 patients-male 22 (60.0%); female 13 (40.0%)

Serum ferritin ng/ml

Group I-13; Group II-14; Group III-08 Mild<1000 Moderate>1000 Severe>2000
11 (22.8%) 11 (34.2%) 13 (42.8%)
M (N =22) 6 (22.7%) 8(27.2%) 8 (50%)
Gender F(N=13) 5(23.0%) 3 (46.1%) 5(30.7%)
Group | 05 (38.4%) 04 (30.7%) 04 (30.7%)
Age (Months) Group II 02 (14.2%) 04 (28.5%) 08 (57.1%)
Group III 01 (12.5%) 04 (50%) 03 (37.5%)

§Group I, 6-60 mo; Group II, 61-120 mo; Group III, 121-156 mo; M, Male; F, Female. *Vincenzo De Sanctis et al,, (2016) [8].
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Fig. 1: Shows the line diagram of available serum ferritin value and available number of BT of the §-TM patients
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Table 4: Shows the Pearson correlation and p-value

Parameters Correlation Pearson correlation Sig. (2-tailed)
Ferritin Total BT number 0.525** 0.001
Non-parametric Spearman-rank correlation test

Parameters Correlation Correlation coefficient (rho/[] Sig. (2-tailed)
Ferritin Total BT number 0.536** 0.001

*Blood transfusion (BT).

Line diagram of serum ferritin and number of BT shows the
significant correlation. Increased number of BT showed the
increased serum ferritin value fig. 1.

We also applied the Pearson Correlation in serum ferritin value and
number of BT, Pearson Correlation 0.525** with significant p-value
0.001, and non-parametric Spearman-rank correlation test showed
that rho/)=0.536**, p-value 0.001 showed in table 4.

DISCUSSION

B-TM patients encountering difficulties, especially in growth,
development, malnutrition, transfusion-transmitted infections,
tissue damage, which affect the liver, heart, and endocrine system
and also contribute to the morbidity and mortality. Increased
number of BT is a significant cause of hepatic iron overload in
transfusion-dependent 3-TM patients, and iron chelation therapy
leads to significant improvement for 3-TM patients.

Iron overload leads to the range of complications including cardiac
disease, pulmonary hypertension, liver disease, musculoskeletal
disorder, chronic pain, and psychiatric disorders [9] and also leading
cause of mortality in beta-thalassemia major patients. Endocrine
glands are in particular reactive to iron deposits; common endocrine
complications of @-TM are short stature, hypogonadotropic, delayed
puberty, impaired glucose tolerance, hypothyroidism,
hypoparathyroidism, and diabetes mellitus. Complications may take
place in non-endocrine organs, including heart, kidneys, bones, eyes,
and other organs [1, 10]. Our study would generate preliminary data
which would form the base for studies having larger sample sizes.
Furthermore, multicentre studies with large sample size are required.

CONCLUSION

@-TM patients have markedly deranged biochemical profile. Regular
monitoring of serum ferritin and other biochemical parameters will
improve the health of B-TM patients. Our study has certain
limitations, including a relatively small sample size. Higher numbers
of study samples are needed to validate the result of @-TM patients.
Significant correlation has been observed in serum ferritin which
shows the iron overload in @-TM patients.
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