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ABSTRACT
Patients with beta-thalassemia major require repeated 
blood transfusions. Repeated blood transfusions and 
increased gastrointestinal iron intake can lead to iron 
overload in various organs, including the pituitary 
gland. Iron accumulation in the pituitary gland can 
damage gonadotroph cells and interfere with follicle-
stimulating hormone (FSH) secretion, leading to 
hypogonadism. This study analyzes the correlation 
between serum ferritin and FSH in patients with 
beta-thalassemia major. A cross-sectional study was 
conducted, enrolling adult patients (≥18 years) with 
beta-thalassemia major undergoing transfusions at 
Airlangga University Hospital’s Medical Hematology-
Oncology Clinic. The analysis was performed using 
Spearman’s Rho correlation test. Out of 51 patients, 29 
were female (56.9%) and 22 were male (43.1%), with a 
median age of 25 years. The mean serum ferritin level 
was 937.17 ± 210.61 µg/L, and the majority (64.7%) 
had serum ferritin levels <1000 µg/L. The median FSH 
level was 14.15 IU/L. 68.18% of male patients had 
FSH levels above the normal range, whereas 89.65% 
of female patients remained within the normal range. 
Spearman’s Rho analysis demonstrated no correlation 
between serum ferritin and FSH (r = 0.239; p = 0.092; 
95% CI). In conclusion, this study found no statistically 
significant correlation between serum ferritin and FSH 
in patients with beta-thalassemia major.
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

http://journal.um-surabaya.ac.id/index.php/qanunmedika

1PB

Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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ABSTRACT

Covid-19 patients with Diabetes mellitus (DM) ranked 
third after hypertension and cardiovascular disease with 
an estimated 36% of all Covid-19 cases. These patients 
have a risk of experiencing a higher complication 
possibility since their metabolic disorder can cause 
hyperglycemia to the patient. It is showed that the 
number of deaths reached 7,3%, which is higher than 
non-diabetes. The increase of DM patients caused by 
stress factors may trigger the onset of glucose in blood 
sugar, and the glucose variability became abnormal. 
This circumstance may cause a glycemic increase that 
causes the predisposition intensification of susceptible 
affected by Covid-19. Good management is truly needed 
for DM patients affected by Covid-19. It is hoped to 
reduce the risk factor, such as preventing complications 
and increasing life quality by regular medical check 
to have a good prognosis. Some research showed that 
Covid-19 patients with DM are essential in ICU and 
need more treatment attention as they may experience 
Acute Respiratory Distress Syndrome (ARDS). Diabetes 
mellitus patients’ treatment strategy is to manage the 
blood glucose level, especially in post-prandial glucose. 
This literature aims to know the degree of serious illness 
of Covid-19 patients by the comorbidity of DM in this 
pandemic event. 
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ABSTRACT

Scabies is a skin disease that is very difficult to get rid of 
in Islamic boarding schools. Even with the implementation 
of a fairly strict health protocol during the COVID-19 
pandemic, it has not been able to stop its spread. This 
study aimed to determine the relationship between the 
implementation of health protocols and scabies cases that 
occurred at the VIP-Al Huda Junior High School Kebumen 
during the COVID-19 pandemic. This was an analytic 
observational study with a case-control research design. 
The data was collected from December 2021 to February 
2022. There were 100 male and female students in grades 
7 and 8 who became the study's sample, consisting of 50 
students in the case group and 50 students in the control 
group. Chi-square was used to analyze the data. The results 
reported that there is a relationship between adherence 
to the implementation of health protocols (OR 4.750; p 
0.001) and scabies cases at the VIP Al-Huda Junior High 
School Kebumen during the COVID-19 pandemic. It was 
concluded that compliance with the implementation of 
health protocols related to scabies cases that occurred at 
the VIP Al-Huda Junior High School Kebumen during the 
COVID-19 pandemic.
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ABSTRAK
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have a risk of experiencing a higher complication 
possibility since their metabolic disorder can cause 
hyperglycemia to the patient. It is showed that the 
number of deaths reached 7,3%, which is higher than 
non-diabetes. The increase of DM patients caused by 
stress factors may trigger the onset of glucose in blood 
sugar, and the glucose variability became abnormal. 
This circumstance may cause a glycemic increase that 
causes the predisposition intensification of susceptible 
affected by Covid-19. Good management is truly needed 
for DM patients affected by Covid-19. It is hoped to 
reduce the risk factor, such as preventing complications 
and increasing life quality by regular medical check 
to have a good prognosis. Some research showed that 
Covid-19 patients with DM are essential in ICU and 
need more treatment attention as they may experience 
Acute Respiratory Distress Syndrome (ARDS). Diabetes 
mellitus patients’ treatment strategy is to manage the 
blood glucose level, especially in post-prandial glucose. 
This literature aims to know the degree of serious illness 
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pandemic, it has not been able to stop its spread. This 
study aimed to determine the relationship between the 
implementation of health protocols and scabies cases that 
occurred at the VIP-Al Huda Junior High School Kebumen 
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7 and 8 who became the study's sample, consisting of 50 
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group. Chi-square was used to analyze the data. The results 
reported that there is a relationship between adherence 
to the implementation of health protocols (OR 4.750; p 
0.001) and scabies cases at the VIP Al-Huda Junior High 
School Kebumen during the COVID-19 pandemic. It was 
concluded that compliance with the implementation of 
health protocols related to scabies cases that occurred at 
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRACT

Covid-19 patients with Diabetes mellitus (DM) ranked 
third after hypertension and cardiovascular disease with 
an estimated 36% of all Covid-19 cases. These patients 
have a risk of experiencing a higher complication 
possibility since their metabolic disorder can cause 
hyperglycemia to the patient. It is showed that the 
number of deaths reached 7,3%, which is higher than 
non-diabetes. The increase of DM patients caused by 
stress factors may trigger the onset of glucose in blood 
sugar, and the glucose variability became abnormal. 
This circumstance may cause a glycemic increase that 
causes the predisposition intensification of susceptible 
affected by Covid-19. Good management is truly needed 
for DM patients affected by Covid-19. It is hoped to 
reduce the risk factor, such as preventing complications 
and increasing life quality by regular medical check 
to have a good prognosis. Some research showed that 
Covid-19 patients with DM are essential in ICU and 
need more treatment attention as they may experience 
Acute Respiratory Distress Syndrome (ARDS). Diabetes 
mellitus patients’ treatment strategy is to manage the 
blood glucose level, especially in post-prandial glucose. 
This literature aims to know the degree of serious illness 
of Covid-19 patients by the comorbidity of DM in this 
pandemic event. 
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ABSTRACT

Scabies is a skin disease that is very difficult to get rid of 
in Islamic boarding schools. Even with the implementation 
of a fairly strict health protocol during the COVID-19 
pandemic, it has not been able to stop its spread. This 
study aimed to determine the relationship between the 
implementation of health protocols and scabies cases that 
occurred at the VIP-Al Huda Junior High School Kebumen 
during the COVID-19 pandemic. This was an analytic 
observational study with a case-control research design. 
The data was collected from December 2021 to February 
2022. There were 100 male and female students in grades 
7 and 8 who became the study's sample, consisting of 50 
students in the case group and 50 students in the control 
group. Chi-square was used to analyze the data. The results 
reported that there is a relationship between adherence 
to the implementation of health protocols (OR 4.750; p 
0.001) and scabies cases at the VIP Al-Huda Junior High 
School Kebumen during the COVID-19 pandemic. It was 
concluded that compliance with the implementation of 
health protocols related to scabies cases that occurred at 
the VIP Al-Huda Junior High School Kebumen during the 
COVID-19 pandemic.
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ABSTRACT

Subdural Hematoma (SDH) is a common pathological 
condition characterized by venous bleeding in the 
subdural space between the dura mater and the 
arachnoid membrane. Computed tomography (CT) scan 
plays a crucial role in diagnosing SDH and assessing 
the severity of the hemorrhage by estimating the 
hematoma volume.  Various measurement techniques, 
including the ABC/2 formula and volumetric analysis, 
are used to determine SDH volume. This study aimed 
to compare the SDH volume results obtained from the 
ABC/2 technique and the volumetric technique using 
Philips Access CT V2.0 computer software. A cross-
sectional study was conducted involving 30 patients 
diagnosed with SDH based on CT scan findings at 
Siti Khodijah Muhammadiyah Hospital, Sepanjang, 
Sidoarjo. Volume measurements were performed by 
a radiologist using the hospital’s radiology computer. 
The ABC/2 technique involved manual measurement 
using linear dimensions, while the volumetric 
technique utilized Philips Access CT V2.0 computer 
software to obtain three-dimensional volume estimates. 
Data were analyzed using the Wilcoxon signed-rank 
test to determine statistical differences between the 
two techniques. The analysis showed no significant 
difference between the volumes measured by the 
ABC/2 and the volumetric techniques (p = 0.382; p 
> 0.05). In conclusion, the ABC/2 technique remains 
a practical and time-efficient method for estimating 
SDH volume, especially in clinical settings where 
rapid assessment is required.
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INTRODUCTION 

Thalassemia is still one of the global health 
burdens with  about 1.31 million cases in 
2021 (Tuo et al., 2024). Thalassemia is a 
genetic disorder of the globin chain that has 
a prevalence of 3-10% in Indonesia (Taher et 
al., 2018; Rujito, 2019). Patients diagnosed 
with beta thalassemia major require lifelong 
blood transfusions as a symptomatic 
therapeutic intervention (Kemenkes, 2018). 
However, repeated transfusions can lead to 
iron overload because the human body lacks 
a natural mechanism for excreting excess iron 
(Nienhuis et al., 2012; de Jongh et al., 2017; 
Porter et al., 2021).

Iron overload has been shown to cause damage 
to various organs, including the liver, heart, 
and endocrine glands (Shah et al., 2019; Rasel 
et al., 2024). Hypogonadism is one of the 
endocrine complications observed in patients 
with beta thalassemia major, with a global 
prevalence ranging from 20% to 77.5%, and 
secondary hypogonadism is the predominant 
form (Srisukh et al., 2016; Carsote et al., 
2022; Venou et al., 2023). This condition 
arises from iron accumulation in the pituitary 
gland, particularly in gonadotroph cells, which 
are vulnerable to iron-induced cytotoxicity 
(Venou et al., 2023). Damage to these cells 
has been shown to disrupt the hypothalamic-
pituitary-gonadal (HPG) axis, thereby 
inhibiting follicle-stimulating hormone (FSH) 
secretion. FSH is a hormone that plays a 
critical role in the human reproductive process 
(Sanctis et al., 2012; Jouda et al., 2018; Venou 
et al., 2023).

Serum ferritin level is a frequently used 
diagnostic parameter for monitoring body 
iron status due to its practicality (Plays et 
al., 2021). Despite extensive research on 
the relationship between iron overload and 
pituitary dysfunction, the correlation between 

serum ferritin and FSH levels has shown 
variability: some studies report a negative 
correlation, whereas others find no significant 
association. In Indonesia, research evaluating 
these hormonal parameters specifically in adult 
patients with thalassemia remains relatively 
limited. The objective of this study is to examine 
the relationship between serum ferritin levels 
and FSH levels in patients with beta thalassemia 
major at Airlangga University Hospital.

METHODS 

This was an observational analytic study with a 
cross-sectional design, conducted at the Medical 
Hematology-Oncology Clinic of Airlangga 
University Hospital from January to December 
2025. Samples were selected using consecutive 
and total sampling from the population of 
thalassemia patients at the research site that 
met the inclusion criteria (1) a diagnosis of beta 
thalassemia major; (2) age over 18 years; and 
(3) regular blood transfusions since diagnosis. 
Patients with inflammation were excluded 
from this study. The data was collected from 
medical records and laboratory test results. 
Blood samples were collected for laboratory 
testing from patients after written informed 
consent was obtained. Serum ferritin and FSH 
are measured using ELISA. 

The analysis was conducted using IBM SPSS 
Statistics version 27 software. Demographic 
characteristics and clinical data were presented 
as means, standard deviations, medians, or 
percentages. Data normality was assessed using 
the Kolmogorov-Smirnov test. Spearman’s 
Rho correlation test was used to assess the 
correlation between serum ferritin and FSH 
levels. The statistical significance level was 
set at p < 0.05. The research protocol has been 
approved by the Airlangga University Hospital 
Health Research Ethics Committee (certificate 
number 110/KEP/2023).
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RESULTS

Table 1 shows the demographic characteristics 
of 51 patients with beta thalassemia major who 
enrolled in this study. Out of 51 patients, 29 were 
female (56.9%) and 22 were male (43.1%). The 
median age of the subjects was 25 years, with 
a range from 19 to 48 years. The majority of 
patients had a normal BMI.

Table 2 shows the blood test results of all 
patients. Blood test results showed that the 
patients had microcytic hypochromic anemia, 
with a mean Hb of 9.19 ± 1.98 g/dL, a mean 
MCV of 72.04 ± 6.86 fL, and a mean MCH of 
23.91 ± 2.87 pg.

3 
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RESULTS 

Table 1 shows the demographic characteristics of 51 patients with beta thalassemia major 
who enrolled in this study. Out of 51 patients, 29 were female (56.9%) and 22 were male 
(43.1%). The median age of the subjects was 25 years, with a range from 19 to 48 years. 
The majority of patients had a normal BMI. 

Table 1. Demographic Characteristics 

Characteristics N (%) 
Value 

Mean ± SD Median 
(Min-Max) 

Gender    
Male 22 (43.1%)   
Female 29 (56.9%)   

Age (years)    25 (19-48) 
Age at time of initial diagnosis 
(years)    7 (1-37) 

Time since diagnosis (years)   16.81 ± 7.16  
Body Mass Index (kg/m2)  19.26 ± 2.24  

Underweight 20 (39.2%)   
Normal 28 (54.9%)   
Overweight 2 (3.9%)   
Obese 1 (2%)   

Table 2 shows the blood test results of all patients. Blood test results showed that the 
patients had microcytic hypochromic anemia, with a mean Hb of 9.19 ± 1.98 g/dL, a mean 
MCV of 72.04 ± 6.86 fL, and a mean MCH of 23.91 ± 2.87 pg. 

According to Table 3, all patients had serum 
ferritin levels above the normal range (70–
200 µg/L). The mean serum ferritin level was 
937.17 ± 210.61 µg/L. The majority of patients 
(64.7%) had serum ferritin levels < 1000 
µg/L. The median FSH level for all patients 
was 14.15 IU/L with a range of 0.30–61.16 
IU/L. The distribution of FSH levels exhibited 
disparities between genders. The majority of 
male patients (68.18%) had FSH levels above 
the normal range (>12.4 IU/L), whereas most 
female patients (89.65%) had FSH levels 
within the normal range (4.7–21.5 IU/L).
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Table 2. Blood Test Result 

Parameter 
Value 

Mean ± SD Median (Min – Max) 
RBC (106/µL)  3.59 (2.46 – 5.41) 
HGB (g/dL) 9.19 ± 1.98  
HCT (%) 27.72 ± 5.58  
MCV (fL) 72.04 ± 6.86  
MCH (pg) 23.91 ± 2.870  
MCHC (g/dL)  33.3 (28.7 – 35.0) 
WBC (103/µL)  6.62 (2.53 – 41.67) 
Trombosit (103/µL)  170 (26 – 1351) 

According to Table 3, all patients had serum ferritin levels above the normal range (70–
200 µg/L). The mean serum ferritin level was 937.17 ± 210.61 µg/L. The majority of 
patients (64.7%) had serum ferritin levels < 1000 µg/L. The median FSH level for all 
patients was 14.15 IU/L with a range of 0.30–61.16 IU/L. The distribution of FSH levels 
exhibited disparities between genders. The majority of male patients (68.18%) had FSH 
levels above the normal range (>12.4 IU/L), whereas most female patients (89.65%) had 
FSH levels within the normal range (4.7–21.5 IU/L). 

Table 3. Serum Ferritin Level and FSH Level Result 
Parameters N (%) Value Min – Max 

Serum Ferritin (µg/L) 
(mean ± SD)  937.17 ± 210.61 488.9 – 1374.2 

<1000 33 (64.7%)   
≥1000  18 (35.3%)   

FSH (IU/L) (median)  14.15 0.30 – 61.16 
Male    
<1.5 IU/L 0   
1.5–12.4 IU/L 7 (31.82%)   
>12.4 IU/L 15 (68.18%)   
Female    
<4.7 IU/L 1 (3.45%)   
4.7-21.5 IU/L 26 (89.65%)   
>21.5 IU/L 2 (6.9%)   

Based on the Spearman's Rho test results in Table 4, there is no statistically significant 
correlation between serum ferritin and FSH levels among patients with beta-thalassemia 
major in this study, according to the 95% CI. 

Table 4. Correlation Test Result 

 

 
FSH 

Correlation Coefficient (r) p-value 
Serum Ferritin 0.239 0.092 
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Figure 1. Scatter Plot Diagram 
 

DISCUSSION  

Thalassemia is an autosomal recessive genetic disorder, meaning that the probability of 
its occurrence is equal in males and females (Sadiq et al., 2024; Gulani & Weiler, 2023). 
The present study included a higher proportion of female patients; however, other studies 
have reported the opposite pattern, with a greater proportion of male subjects (Islam et 
al., 2025; Sari et al., 2023). The majority of patients in this study had a normal BMI 
(54.9%). Lidoriki et al. (2020) and Saefudin et al. (2024) reported similar results, while 
Shah et al. (2021) and Cahyanur et al. (2025) reported that the majority of their patients 
were underweight. The prevalence of malnutrition varies significantly across countries, 
ranging from 5.2% to 74.5%, and it occurs primarily among children and adolescents 
(Soliman et al., 2023). The factors contributing to low BMI in patients with thalassemia 
are numerous, including macro- and micronutrient deficiencies, chronic anemia and 
hypoxia, organ damage due to iron overload, inadequate iron chelation therapy, and 
endocrine system disorders (Soliman et al., 2023). 

Mutations in the hemoglobin gene disrupt globin chain production, leading to ineffective 
erythropoiesis and increased hemolysis (Hoffman et al., 2017; Sadiq et al., 2024). This 
results in low hemoglobin levels in patients with beta thalassemia major, as observed in 
this and prior studies (Elsaikh & Elfatih, 2020; Sadiq et al., 2024). Furthermore, impaired 
globin synthesis results in microcytic and hypochromic erythrocytes, characterized by 
low MCV and MCH values (Hoffman et al., 2017; Brihi & Pathak, 2024).  
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Based on the Spearman’s Rho test results in 
Table 4, there is no statistically significant cor-
relation between serum ferritin and FSH levels 
among patients with beta-thalassemia major in 
this study, according to the 95% CI.

DISCUSSION 

Thalassemia is an autosomal recessive genetic 
disorder, meaning that the probability of its 
occurrence is equal in males and females (Sadiq 
et al., 2024; Gulani & Weiler, 2023). The present 
study included a higher proportion of female 
patients; however, other studies have reported 
the opposite pattern, with a greater proportion 
of male subjects (Islam et al., 2025; Sari et al., 
2023). The majority of patients in this study had 
a normal BMI (54.9%). Lidoriki et al. (2020) 
and Saefudin et al. (2024) reported similar 
results, while Shah et al. (2021) and Cahyanur 
et al. (2025) reported that the majority of their 
patients were underweight. The prevalence 
of malnutrition varies significantly across 
countries, ranging from 5.2% to 74.5%, and it 
occurs primarily among children and adolescents 
(Soliman et al., 2023). The factors contributing 
to low BMI in patients with thalassemia are 
numerous, including macro- and micronutrient 
deficiencies, chronic anemia and hypoxia, 
organ damage due to iron overload, inadequate 
iron chelation therapy, and endocrine system 
disorders (Soliman et al., 2023).

Mutations in the hemoglobin gene disrupt 
globin chain production, leading to ineffective 
erythropoiesis and increased hemolysis 
(Hoffman et al., 2017; Sadiq et al., 2024). This 
results in low hemoglobin levels in patients 
with beta thalassemia major, as observed in 
this and prior studies (Elsaikh & Elfatih, 2020; 
Sadiq et al., 2024). Furthermore, impaired 
globin synthesis results in microcytic and 
hypochromic erythrocytes, characterized by 
low MCV and MCH values (Hoffman et al., 
2017; Brihi & Pathak, 2024). 

Serum ferritin levels were elevated in 
all patients in this study. Repeated blood 
transfusions and increased iron absorption 
via the gastrointestinal system resulted in 
increasing body iron levels and elevated serum 
ferritin levels (Taher et al., 2017; Hussein et 
al., 2022). This finding is consistent with the 
other studies (Ibrahim et al., 2023; Ahmad et 
al., 2025). The majority of patients had serum 
ferritin levels below 1000 µg/L, consistent with 
findings reported by Spasiano et al. (2021). 
Bhatti et al. (2025) also reported mean serum 
ferritin levels similar to those in this study, 
with results relatively lower than in several 
other studies. This finding is likely associated 
with the compliance of iron chelation therapy. 
Several studies have demonstrated the benefit 
of iron chelation therapy in reducing serum 
ferritin levels (Meabed et al., 2022; Permatasari 
et al., 2023; Choudhury et al., 2025). In 
patients with thalassemia, this therapy helps 
reduce serum ferritin levels, minimize the risk 
of complications, and enhance quality of life 
(Lee et al., 2024). In this study, patients with 
serum ferritin levels greater than 1000 µg/L 
were identified, indicating hemosiderosis (de 
Jongh et al., 2017). In this condition, patients 
with beta-thalassemia major may experience 
organ damage, increasing the risk of heart and 
liver disorders and mortality (Shah et al., 2022; 
Tantiworawit et al., 2024). Serum ferritin levels 
are influenced by several factors, including 
age, the frequency and number of blood 
transfusions, and inflammatory conditions 
(Koperdanova & Cullis, 2015; Koreti et al., 
2018;  Bhalodiya et al., 2023). 

FSH levels vary by gender, age, and puberty 
status (Zhao et al., 2025).  Furthermore, FSH 
levels in women who are still menstruating 
fluctuate throughout the menstrual cycle 
(Padmanabhan & Cardoso, 2020). The median 
FSH level of all patients was 14.15 IU/L, 
which falls within the normal ranges for both 
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genders. Most male patients had FSH levels 
above the normal range, whereas most female 
patients had levels within the normal range. 
Chowdhury et al. (2023) reported that both 
female and male patients had FSH levels 
within the normal range. FSH levels of 
patients in this study were relatively higher 
than those reported in other studies (Mahmud 
et al., 2018; Yenzeel, 2017; Baloch et al., 
2019). Studies show that patients with beta 
thalassemia major typically have lower FSH 
levels than healthy individuals (Majeed, 
2017; Uysal et al., 2017; Al-Mahdawi et 
al., 2020). In patients with beta thalassemia 
major, iron overload results in the formation 
of NTBI, which, upon entering pituitary 
gland cells, triggers increased production of 
reactive oxygen species (ROS) (de Jongh et 
al., 2017; Knutson, 2019; Gatterman et al., 
2021). FSH-producing gonadotroph cells are 
sensitive to iron toxicity (Knutson, 2019; 
Venou et al., 2023). Oxidative stress, driven 
by increased ROS levels, can induce cellular 
damage and death (de Jongh et al., 2017). 
Consequently, this disrupts FSH secretion and 
the HPG axis (De Sanctis et al., 2012; Jouda 
et al., 2018). Although less prevalent, excess 
iron can also be deposited in the gonads, 
causing damage, particularly in patients with 
severe iron overload (Srisukh et al., 2016; 
De Sanctis, 2018; Harrer et al., 2025). In 
such cases, the testes and ovaries will exhibit 
impaired responsiveness to hormonal signals; 
consequently, negative feedback on FSH 
secretion is absent, leading to elevated FSH 
levels (Santi et al., 2020; Padmanabhan & 
Cardoso, 2020; Tsilionis et al., 2024; Negri 
et al., 2025). Although most patients have 
FSH levels within the normal range, clinical 
evaluation and other hormonal tests, including 
LH, testosterone, estrogen, anti-Müllerian 
hormone (AMH), and semen analysis, 

remain necessary to assess the patient’s overall 
condition (Taher et al., 2025).

This study found no correlation between serum 
ferritin and FSH levels in patients with beta-
thalassemia major. This finding aligns with 
the results of other cross-sectional studies 
conducted by Lubis et al. (2020) and Shakkour 
et al. (2021). A previous prospective study also 
reported no correlation between serum ferritin 
levels and FSH, both before and after GnRH 
analog therapy (Abo-Elwafa et al., 2017). Khan 
et al. (2021) reported divergent results between 
male and female subjects, finding a negative 
correlation between serum ferritin levels and 
FSH in male subjects, while no correlation was 
observed in female subjects. In contrast to this 
study’s findings, Takhviji et al. (2020) observed 
a negative correlation between serum ferritin 
and FSH. Hagag et al. (2016) and Ansaf et 
al. (2021) also reported a negative correlation 
between the two parameters, where higher 
serum ferritin levels were associated with lower 
FSH levels. As previously stated, the serum 
ferritin levels in this study were comparatively 
lower than those observed in other studies. In 
thalassemia patients with serum ferritin levels 
greater than 1800 μg/L, hypogonadism develops 
more rapidly (Chirico, 2014). Furthermore, 
according to Roidos (2024), patients with serum 
ferritin levels > 2500 µg/L are 2.75 times more 
likely to develop hypogonadism than those with 
levels < 1000 µg/L. Genetic variability must 
be considered when examining differences in 
results (Abo-Elwafa, 2017).

This study has several limitations, including its 
relatively small sample size. The cross-sectional 
design limits the ability to assess changes in 
the patients’ condition over time. The variables 
evaluated are limited to serum ferritin and FSH, 
hindering a comprehensive assessment of HPG-
axis function. 
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CONCLUSION

The present study found no statistically 
significant correlation between serum ferritin 
levels and FSH. Future studies should consider 
a cohort design with a larger sample size 
and evaluate other hormones, including LH, 
estrogen, and testosterone. Additionally, 
assessing patient compliance with iron chelation 
therapy is recommended.

REFERENCES

Abo-Elwafa, H. A. et al. (2017). Impact of 
Ferritin Load on Gonadal Reserve among 
Regular Transfused β-Thalassemia. Open 
Journal of Blood Diseases, 7(02), 65–78. 
https://doi.org/10.4236/ojbd.2017.72007

Ahmad, T. et al. (2025). Evaluation of 
Serum Iron Profile In Beta Thalassemia 
Patients. Insight-Journal of Health and 
Rehabilitation, 3(4), 369–376.

Al-Mahdawi, F. K. I., Elia, Z. N., & Kurji, 
H. A. (2020). Evaluation Inhibin B, 
FSH, and LH in Male with Thalassemia. 
Indian Journal of Forensic Medicine & 
Toxicology, 14(2), 2437–2440.

Ansaf, A., Faraj, S. A., & Kazem, S. (2021). 
The correlation between pituitary 
gonadotrophins, gonadal sex steroid 
hormone with ferritin level in pubertal 
females with thalassemia major at 
Wassit Province-Iraq 2020. Open Access 
Macedonian Journal of Medical Sciences, 
9(B), 806–810. https://doi.org/10.3889/
oamjms.2021.6611

Baloch, S. F. et al. (2019). Reproductive 
Hormone in Transfusion dependent 
Beta thalassemia major patients. The 
Professional Medical Journal, 26(12), 
2179–2183. https://doi.org/10.29309/
tpmj/2019.26.12.3703

Bhalodiya, V. R. et al. (2023). Correlation 
of serum ferritin level in transfusion-
dependant thalassemia major patients: a 
study at a medical college affiliated hospital 
in Gujarat region. International Journal 
of Contemporary Pediatrics, 10(3), 330–
333. https://doi.org/10.18203/2349-3291.
ijcp20230429

Bhatti, M. A. et al. (2025). Evaluation of 
Liver Enzyme Alterations and Serum 
Ferritin Levels in Beta Thalassemia 
Patients. Journal of Health, Wellness, and 
Community Research, 3(5), e206. https://
doi.org/10.61919/8zxcc677

Brihi, J. El, & Pathak, Surabhi. (2024, June 
8). Normal and Abnormal Complete 
Blood Count With Differential. StatPearls 
Publishing. https://www.ncbi.nlm.nih.
gov/books/NBK604207/

Cahyanur, R. et al. (2025). Transfusion 
frequency, ferritin, and carotid intima 
media thickness in transfusion-dependent 
thalassemia patients. Folia Medica, 67(2), 
1–5. https://doi.org/10.3897/folmed.67.
e143457

Carsote, M. et al. (2022). New Entity—
Thalassemic Endocrine Disease: 
Major Beta-Thalassemia and 
Endocrine Involvement. Diagnostics, 
12(8), 1921. https://doi.org/10.3390/
diagnostics12081921

Chirico, V. et al. (2014). Endocrinopathies, 
metabolic disorders, and iron overload in 
major and intermedia thalassemia: serum 
ferritin as diagnostic and predictive 
marker associated with liver and cardiac 
T2* MRI assessment. European Journal 
of Haematology, 94(5), 404–412. https://
doi.org/10.1111/ejh.12444

‌Choudhury, N. A. B. et al. (2025). Comparison 
of Iron Chelators in the Management 



347346

QANUN MEDIKA Vol 10       No 2   July    2026 

 Jurnal Kedokteran 
Fakultas Kedokteran FKUM Surabaya

of Transfusion-Dependent Beta 
Thalassaemia Major Based on Serum 
Ferritin. International Journal of 
Current Research and Review, 17(01), 
8–12. https://doi.org/10.31782/
ijcrr.2024.17102

Chowdhury, R. et al. (2023). Prevalence of 
hypogonadism in transfusion-dependent 
β-thalassemia patients of Bangladesh: 
investigating the role of serum ferritin 
level as a diagnostic tool. Hematology, 
Transfusion and Cell Therapy, 45(3), 
350–357. https://doi.org/10.1016/j.
htct.2022.06.010

de Jongh, A. D. et al. (2017). Screening for 
hemosiderosis in patients receiving 
multiple red blood cell transfusions. 
European Journal of Haematology, 
98(5), 478–484. https://doi.org/10.1111/
ejh.12858

de Sanctis, V. et al. (2018). Hypogonadism 
in male thalassemia major patients: 
pathophysiology, diagnosis, and 
treatment. Acta Biomedica, 89(Suppl 
2), 6–15. https://doi.org/10.23750/abm.
v89i2

de Sanctis, V., Soliman, A., & Yassin, 
M. (2012). An overview of male 
reproduction in thalassaemia. Rivista 
Italiana Di Medicina Dell’Adolescenza, 
10(2), 64–71.

Elsaikh, R. H., & Elfatih, S. (2020). 
Hematological Characterization of 
Beta Thalassemia in Sudanese Patients. 
Haematology International Journal, 
4(1). https://doi.org/10.23880/hij-
16000150

Gattermann, N. et al. (2021). Investigation 
of Iron Deficiency and Iron Overload. 
Deutsches Arzteblatt International, 

118(49), 847–856. https://doi.org/10.3238/
arztebl.m2021.0290

Gulani, A., & Weiler, T. (2023, May 1). Genetics, 
Autosomal Recessive. PubMed; StatPearls 
Publishing. https://www.ncbi.nlm.nih.
gov/books/NBK546620/

‌Hagag, A. A. et al. (2016). Gonadal Hormones 
in Adolescent Females with β-Thalassemia 
in Relation to Iron Load. Endocrine, 
Metabolic & Immune Disorders - Drug 
Targets, 16(2), 148–153. https://doi.org/1
0.2174/1871530316666160506150516

Harrer, A., Meyron-Holtz, E. G., & Meinhardt, 
A. (2025). The role of iron in normal and 
impaired testicular function. Andrology, 
1–15. https://doi.org/10.1111/andr.70068

Hoffman, R. et al. (2018). Hematology Basic 
Principles and Practice (7th ed.). Elsevier.

Hussein, S. Z. (2022). Evaluation of thyroid 
hormones and ferritin level in patients with 
β-thalassemia. Medicine and Pharmacy 
Reports, 95(2), 152–157. https://doi.
org/10.15386/mpr-2053

Ibrahim, A. S. et al. (2023). Serum Ferritin 
Levels and Other Associated Parameters 
with Diabetes Mellitus in Adult Patients 
Suffering from Beta Thalassemia Major. 
Journal of Blood Medicine, 14, 67–81. 
https://doi.org/10.2147/jbm.s390666

Islam, T. et al. (2025). Thalassemia and 
Reproductive Health: An Analysis of 
Gonadal Function in Beta Thalassemia 
Major Patients in a Tertiary Care 
Population. Scholars Journal of Applied 
Medical Sciences, 13(01), 142–147. 
https://doi.org/10.36347/sjams.2025.
v13i01.023

Jouda, J., Ghazzay, R. A., & Al-Mosawy, W. F. 
(2019). Effect Of Age, And Spleen And 



347346

QANUN MEDIKA Vol 10       No 2 July    2026 

 Jurnal Kedokteran 
Fakultas Kedokteran FKUM Surabaya

Treatment Status On Male Reproductive 
Hormones And Some Physiological 
Parameter Levels In Patients With Beta-
Thalassemia Major. Asian Journal of 
Pharmaceutical and Clinical Research, 
12(5), 213–216. https://doi.org/10.22159/
ajpcr.2019.v12i5.30728

Khan, H. et al. (2021). Correlation Between 
Serum Ferritin and Gonadotrophins 
and Sex Hormones in Patients with 
Transfusion Dependent Beta Thalassemia. 
Journal of Saidu Medical College Swat, 
11(2), 88–95. https://doi.org/10.52206/
jsmc.2021.11.2.88-95

Knutson, M. D. (2018). Non-transferrin-bound 
iron transporters. Free Radical Biology and 
Medicine, 133(2019), 101–111. https://doi.
org/10.1016/j.freeradbiomed.2018.10.413

Koperdanova, M., & Cullis, J. O. (2015). 
Interpreting raised serum ferritin levels. 
BMJ: British Medical Journal, 351, 
h3692. https://doi.org/doi:10.1136/bmj.
h3692

Koreti, S. et al. (2018). Study of Serum ferritin 
levels in β-Thalassemia major children. 
Pediatric Review: International Journal 
of Pediatric Research, 5(6), 308–313. 
https://doi.org/doi:10.17511/ijpr.2018.
i06.02.

Lee, W. J. et al. (2024). The impact of chelation 
compliance in health outcome and health 
related quality of life in thalassaemia 
patients: a systematic review. Health and 
Quality of Life Outcomes, 22(14), 1–14. 
https://doi.org/10.1186/s12955-023-
02221-y

Lidoriki, I. et al. (2022). Nutritional Status in 
a Sample of Patients With β-Thalassemia 
Major. Cureus, 14(8), e27985. https://doi.
org/10.7759/cureus.27985

Lubis, D. A. et al. (2020). Correlation between 
serum ferritin, transferrin saturation 
and pituitary MRI T2 relaxation times 
and FSH, LH and testosterone levels in 
male transfusion-dependent thalassemia 
patients. International Journal of Applied 
Pharmaceutics, 12(Special Issue 3), 28–
32. https://doi.org/10.22159/ijap.2020.
v12s3.39464

Mahmud, A. A., Al-Gharawi, A. M., & Mustafa, 
F. M. (2018). Evaluation of Delayed 
Puberty of Patients with Beta Thalassemia 
Major in-Diyala Governorate. Diyala 
Journal of Medicine, 15(2), 76–79. 
https://doi.org/10.26505/DJM

Mahwi, T. O., Rashid, Z. G., & Ahmed, S. F. 
(2023). Hypogonadism among patients 
with transfusion-dependent thalassemia: a 
cross-sectional study. Annals of Medicine 
& Surgery, 85(7), 3418–3422. https://doi.
org/10.1097/ms9.0000000000000947

Majeed, M. S. (2017). Evaluation of some 
Biochemical and Endocrine Profiles 
in transfusion-dependent Iraqi major 
β-thalassemia patients. Iraqi Journal of 
Science, 58(2A), 639–645.

Meabed, M. H., Mohamed, O. H., & Ali, A. 
A. (2022). Iron Chelation Therapy in 
Beta Thalassemia. Medical Journal of 
Cairo University, 90(2), 633–639. www.
medicaljournalofcairouniversity.net

Negri, F. et al. (2025). The Importance of 
Discordant Follicle Stimulating Hormone 
and Inhibin B Levels in Primary Infertile 
Men: Findings from a Cross-Sectional 
Study. World Journal of Men’s Health, 
43(1), 134–141. https://doi.org/10.5534/
wjmh.230298

Nienhuis, A. W., & Nathan, D. G. (2012). 
Pathophysiology and clinical 
manifestations of the β-thalassemias. 



349348

QANUN MEDIKA Vol 10       No 2   July    2026 

 Jurnal Kedokteran 
Fakultas Kedokteran FKUM Surabaya

Cold Spring Harbor Perspectives in 
Medicine, 2(12), a011726. https://doi.
org/10.1101/cshperspect.a011726

Padmanabhan, V., & Cardoso, R. C. (2020). 
Neuroendocrine, autocrine, and paracrine 
control of follicle-stimulating hormone 
secretion. Molecular and Cellular 
Endocrinology, 500, 110632. https://doi.
org/10.1016/j.mce.2019.110632

Permatasari, T. D., Kartikasari, G. D., & 
Ismail, C. (2023). Correlation between 
Adherence Therapy of Iron Chelation 
Levels with Serum Ferritin Levels 
in Major Beta-Thalassemia Patients 
at Kediri District General Hospital. 
Indonesian Health Journal, 2(2), 
38–43. https://doi.org/10.58344/
indonesianhealthjournal.v2i2.68

Plays, M., Müller, S., & Rodriguez, R. (2021). 
Chemistry and biology of ferritin. 
Metallomics, 13(5), mfab021. https://
doi.org/10.1093/mtomcs/mfab021

Porter, J. et al. (2021). 2021 Guidelines for The 
Management of Transfusion Dependent 
Thalassemia (TDT) 4th Edition (pp. 
56–71). Thalassemia International 
Federation.

Rasel, M., & Mahboobi, S. K. 
(2021).  Transfusion Iron Overload. 
PubMed; StatPearls Publishing. 
https://www.ncbi.nlm.nih.gov/books/
NBK562146/

Roidos, C. et al. (2024). Beta-Thalassemia 
and Male Infertility: Unraveling the 
Oxidative Stress Connection—An 
Up-to-Date Review. Diagnostics, 
14(24), 2789. https://doi.org/10.3390/
diagnostics14242789

Rujito, L. (2019). Talasemia : Genetik Dasar 
Dan Pengelolaan Terkini (S. Wahyu & 
L. RR. Diyah Woro Dwi, Eds.; 1st ed.). 
UNSOED Press.

Sadiq, I. Z. et al. (2024). Thalassemia: 
Pathophysiology, Diagnosis, and 
Advances in Treatment. Thalassemia 
Reports, 14(4), 81–102. https://doi.
org/10.3390/thalassrep14040010

Saefudin, R. P. et al. (2024). Relationship 
between Serum Ferritin Levels and 
Sarcopenia in Transfusion-Dependent 
Thalassemia Patient. Biomolecular and 
Health Science Journal, 7(2), 125–131. 
https://doi.org/10.4103/bhsj.bhsj_28_24

Santi, D. et al. (2020). Follicle-stimulating 
hormone (FSH) action on spermatogenesis: 
A focus on physiological and therapeutic 
roles. Journal of Clinical Medicine, 
9(4), 1014. https://doi.org/10.3390/
jcm9041014

Sari, A. P. et al. (2023). Correlation of serum 
ferritin with parathyroid hormone level 
in patients with transfusion-dependent 
thalassemia. Bali Medical Journal, 12(3), 
3051–3055. https://doi.org/10.15562/bmj.
v12i3.4772

Shah, F. T. et al. (2019). Challenges of 
blood transfusions in β-thalassemia. 
Blood Reviews, 37, 10588. https://doi.
org/10.1016/j.blre.2019.100588

Shah, F. et al. (2022). Relationship between 
Serum Ferritin and Outcomes in 
β-Thalassemia: A Systematic Literature 
Review. Journal of Clinical Medicine, 
11(15), 4448. https://doi.org/10.3390/
jcm11154448

Shah, S. et al. (2021). Assessment of BMI in 
Beta Thalassemia Major Patients. Journal 
of Bacha Khan Medical College, 2(02), 96. 
https://doi.org/10.69830/jbkmc.v2i02.36

Shakkour, L. et al. (2021). Investigation of 
Gonadal Function, Puberty, and their 
relationship to Serum Ferritin in Male 
patients with β-Thalassemia major in 



349348

QANUN MEDIKA Vol 10       No 2 July    2026 

 Jurnal Kedokteran 
Fakultas Kedokteran FKUM Surabaya

Syria. Research Journal of Pharmacy and 
Technology, 14(7), 3595–3602. https://
doi.org/10.52711/0974-360X.2021.00622

Soliman, A. et al. (2023). Nutritional studies 
in patients with β-thalassemia major: 
A short review. Acta Biomedica, 94(3), 
e2023187. https://doi.org/10.23750/abm.
v94i3.14732

Spasiano, A. et al. (2021). Setting for “Normal” 
Serum Ferritin Levels in Patients with 
Transfusion-Dependent Thalassemia: 
Our Current Strategy. Journal of Clinical 
Medicine, 10(24), 5985. https://doi.
org/10.3390/jcm10245985

Srisukh, S., Ongphiphadhanakul, B., & Bunnag, 
P. (2016). Hypogonadism in thalassemia 
major patients. Journal of Clinical & 
Translational Endocrinology, 5, 42–45. 
https://doi.org/https://doi.org/10.1016/j.
jcte.2016.08.001

Taher, A. T., & Saliba, A. N. (2017). Iron 
overload in thalassemia: different organs 
at different rates.  Hematology,  2017(1), 
265–271. https://doi.org/10.1182/
asheducation-2017.1.265

‌Taher, A. T. et al. (Eds.). (2025). Guidelines 
For The Management Of Transfusion-
Dependent Β-Thalassaemia (TDT) 
5th Edition (5th ed.). Thalassemia 
International Federation.

Takhviji, V. et al. (2020). Fertility and pregnancy 
in Iranian thalassemia patients: An update 
on transfusion complications. Transfusion 
Medicine, 30(5), 352–360. https://doi.
org/10.1111/tme.12707

Tantiworawit, A. et al. (2024). Survival and 
causes of death in patients with alpha and 
beta-thalassemia in Northern Thailand. 
Annals of Medicine, 56(1), 2338246. 
https://doi.org/10.1080/07853890.2024.2
338246

Tuo, Y., et al. (2024). Global, regional, 
and national burden of thalassemia, 
1990–2021: a systematic analysis for 
the global burden of disease study 
2021.  EClinicalMedicine, 72(102619), 
pp.102619–102619. doi:https://doi.
org/10.1016/j.eclinm.2024.102619.

Tsilionis, V. et al. (2024). Reproductive Health 
in Women with Major β-Thalassemia: 
Evaluating Ovarian Reserve and 
Endocrine Complications. Metabolites, 
14(12), 717. https://doi.org/10.3390/
metabo14120717

Uysal, A. et al. (2017). Diminished ovarian 
reserve in women with transfusion-
dependent beta-thalassemia major: Is 
iron gonadotoxic? European Journal 
of Obstetrics and Gynecology and 
Reproductive Biology, 216, 69–73. https://
doi.org/10.1016/j.ejogrb.2017.06.038

Venou, T. M. et al. (2024). Endocrinopathies 
in beta thalassemia: a narrative review. 
Hormones, 23(2), 205–216. https://doi.
org/10.1007/s42000-023-00515-w

Yenzeel, J. H. (2017). The Variation in Levels 
of Some Male Pituitary and Gonadal 
Hormones in Beta-Thalassemia Major 
Patients in Iraq. Iraqi Journal of Science, 
58(1B), 216–221.

Zhao, L. et al. (2025). Age- and sex-specific 
reference intervals for sex hormones in 
children in Wuhan: a cross-sectional study 
of 2,477 healthy children and adolescents. 
Translational Pediatrics, 14(1), 113–126. 
https://doi.org/10.21037/tp-24-399


