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Abstract  
Background: Beta thalassemia is a hereditary disorder that results from genetic mutations in the 

synthesis of beta-globin chains. The imbalance of globin chain synthesis results in aggregates that 

damage red cell membranes, resulting in intravascular hemolysis. This results in chronic anemia 

which causes erythroid hyperplasia and extramedullary hematopoiesis. "TDT" patients are liable for 

several medical complications .liver disease is among the most important of them. This study aims to 

assess the prevalence of liver disease in children with transfusion-dependent thalassemia at Minia 

University Hospitals. Methods: This study included 60 children diagnosed with TDT and on 

deferasirox and another healthy 60 children as control. We assessed ALT, AST, HCV Abs, serum 

ferritin. Results: Mean ALT (iu/l) was 77.5±54.2, mean AST (iu/l) was 66.3±42.04 and mean serum 

ferritin (ng/ml) was 4282.5±2612. HCV Abs were positive in 12(20%) of cases. Conclusion: TDT 

patients at Minia University Hospitals have elevated liver enzymes and 20% of them are HCV 

positive. 
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Introduction  
Beta thalassemia is an autosomal recessive 

disorder that results from genetic deficiency in 

the synthesis of beta-globin chains. There are 

more than 200 known mutations in beta globin 

gene that cause thalassemia thus it has wide 

spectrum of severity.
1
 Clinically, beta 

thalassemia syndromes are classified into 

thalassemia trait, transfusion dependent 

thalassemia "TDT" or non‐transfusion‐
dependent thalassemia "NTDT". 

2
  

 

The severe imbalance of globin chain synthesis 

(alpha >> beta) results in excess unpaired 

alphaglobin chains aggregate to form 

precipitates that damage red cell membranes, 

resulting in intravascular hemolysis, intra-

medullary death and ineffective erythropoiesis. 

This results in chronic microcytic hypochromic 

anemia which causes erythroid hyperplasia and 

extramedullary hematopoiesis. 
3
 

 

"TDT" patients are liable for several medical 

complications that can lead to death. Liver 

disease is among the most important and 

common of them. Common risk factors for this 

are extramedullary hematopoiesis, hepatic iron 

overload.
4
, infection with hepatitis virus

5
 and 

chelation therapy toxicity 
6
. 

This study aims to assess the prevalence of liver 

disease in children with transfusion-dependent 

thalassemia at Minia University Hospitals.  

 

Patients and Methods 
This cross-sectional study was carried out at the 

Pediatric department, Minia University 

Children Hospital, Faculty of Medicine, Minia 

University, from September 2019 till May 

2021. It included 60 children diagnosed with 

transfusion-dependent thalassemia, based on 

previous hemoglobin electrophoresis and 

clinical course. They were recruited from the 

pediatric hematology outpatient clinic and  
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pediatric hematology in-patient ward. All 

patients were on a regular blood transfusion 

program every 2 - 6 weeks and on deferasirox 

iron chelation therapy for at least 12 months 

before participating in the study. Age ranged 

between 5 and 16 years, and there was no sex 

predilection.  

 

The study also included another 60 children, 

apparently healthy, age and sex matched with 

the previous group served as control group.  

They were selected from general outpatient 

pediatric clinics. Children with any chronic 

disease other than TDT, or refused to 

participate were excluded from the study.  

 

Data collection:  
Baseline clinical assessment  

All included children were subjected to detailed 

medical history taking and thorough clinical 

examination with particular emphasis on the 

history of the age of the first transfusion, 

transfusion burden/year (ml/kg/year), and 

history of splenectomy, the average frequency 

of transfusion, and type and duration of 

chelation therapy.  

Children with any chronic disease other than 

TDT, or refused to participate were excluded 

from the study.  

Children with any chronic disease other than 

TDT, or refused to participate were excluded 

from the study.  

 

Data collection:  
Baseline clinical assessment  

All included children were subjected to detailed 

medical history taking and thorough clinical 

examination with particular emphasis on the 

history of the age of the first transfusion, 

transfusion burden/year (ml/kg/year), and 

history of splenectomy, the average frequency 

of transfusion, and type and duration of 

chelation therapy.  

Children with any chronic disease other than 

TDT, or refused to participate were excluded 

from the study. The following laboratory 

investigations were done, CBC, serum ferritin, 

liver function tests, and hepatitis C virus 

antibodies.  

 

About 6 ml of venous blood were withdrawn 

from each subject by sterile venipuncture, 2 ml 

were collected on two sterile vacutainers 

containing EDTA solutions tubes, this tube was 

used for CBC assay by an automated cell 

counter (CelltacES, Nihon Kohden, Germany). 

The remaining 4 ml were put on serum 

separator gel tubes then were allowed to clot for 

30 minutes at 37ºC before centrifugation for 15 

minutes at 3,500 rpm. The expressed serum 

measured serum ferritin using fully automated 

clinical chemistry auto-analyzer system 

Konelab 60i (Thermo Electron Incorporation, 

Finland).  

 

Liver function tests were tested by Synchron 

LX20 automated multi-channel analyzer 

(Beckman Coulter, Fulleton, CA).  

HCV-Abs were tested using the Architect i4000 

SR (Abbott, Chicago, Illinois).  

 

Ethics approval and consent to participate  
The Ethical Committee of the Faculty of 

Medicine, Minia University, approved this 

study. Written consents from the patients’ 

caregivers were obtained. All the participants 

were given the right to withdraw from our 

research at any point they desired.  

 

Statistical Data Analysis  
Data will be coded, entered, and analyzed using 

SPSS (statistical package for social sciences) 

version 20. Descriptive statistics were calcu-

lated and expressed as mean±standard deviation 

(SD) for quantitative data and as number and 

percent for qualitative data. Analytical statistics 

were done by using Independent sample t-test 

(comparison of quantitative data between two 

groups). p-value <0.05 was considered 

significant. 

 

Results  
In this study, 38 (63.3%) of the studied TDT 

children were males, their mean age was 13 ± 

4.1 years, and 32 (53.3%) of them were a result 

of a consanguineous marriage. TDT children 

had significantly lower BMI (p=0.04) and 

significantly more frequent hepatospleno-

megaly (p <0.001 for both) than controls. 

(Table 1) Their mean age of starting blood 

transfusion was 19.2± 9 months, their mean age 

of starting chelation therapy was 7±4.2 years 

and 34 (57%) of them were splenectomized. 

None of them had manifestations of decompen-

sation. (Table 2)  

 

Regarding the main laboratory investigations, 

TDT children had significantly lower Hb level, 
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and significantly higher liver enzymes and 

serum ferritin than controls (p<0.001 for all). 

TDT children were also more frequently to test 

positive for HCV Abs than controls (p<0.001). 

(Table 3) 

 

Table 1: Demographic and clinical data of TDT children and control  
 

BMI: body mass index 

* Statistical significance< 0.05 

 

Table 2: Additional clinical data of the studied TDT children  
 

Hb: hemoglobin 

* Statistical significance< 0.05 

 

Table 3: Laboratory data of TDT children and control 

  

 

 

 

 

 

 

 

 

ALT: alanine-amino transferase; AST: aspartase-transferase;  

HCV Abs: hepatitis C virus antibodies.  

* Statistical significance< 0.05 

 

 

Discussion 
Liver disease is one of the most important and 

common complications in TDT patients. 

Common risk factors for this are extramedullary 

hematopoiesis, hepatic iron overload
4
, infection 

with hepatitis virus
5
 and chelation therapy 

toxicity
6
.  

 

Our study demonstrated that TDT children had 

elevated ALT, AST and serum ferritin levels. 

Our results are compatible with results of 

Moshary et al.,
7 

who found increased liver 

enzymes in their patients and confirmed that 

iron deposition is the ultimate reason for it.  

 

Also, Abdelrahman et al.,
8
 study reported that 

hepatic affection is common in TDT patients 

and is more profound in patients with iron 

overload and those with chronic hepatitis C 

infection. Previous studies revealed that iron 

p-value Control 

N = 60 
TDT children 

N = 60 
Variables 

0.6 13.3±4 13 ± 4.1 Age (years):  Mean ±SD 

0.3 32(53.3%) 38(63.3%) Sex: Male: n (%) 

1.000 32(53.3%) 32(53.3%) Consanguinity: Positive: n (%) 

0.04* 19.3±15.4 17.4± 2.8 BMI: Mean ±SD 

<0.001
*
 0(0%) 38(63.3%) Liver: Hepatomegaly: n (%) 

<0.001
*
 0(0%) 18(30%) Spleen: Splenomegaly: n (%) 

Variable N= 60 

Age of start blood transfusion (months): Mean ±SD 19.2 ±19 

Pre transfusion Hb (gm%): Mean ±SD 6 ±0.7 

Splenectomy: Yes: n (%) 34(57%) 

Age of start chelation therapy (years): Mean ±SD 7±4.2 

Variables TDT children 

N = 60 
Control 

N = 60 
p-value 

Hb (gm%): Mean ±SD 9.4±0.9 11.1±0.9 <0.001
*
 

ALT (iu/l): Mean ±SD 77.5±54.2 19.03±4.5 <0.001
*
 

AST (iu/l): Mean ±SD 66.3±42.04 22.5±5.3 <0.001
*
 

Ferritin  (ng/ml): Mean ±SD 4282.5±2612 34.2 ±13 <0.001
*
 

HCV Abs: Positive: n (%) 12(20%) 0(0%) <0.001
*
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deposition is associated with increased oxi-

dative stress, lipid peroxidation, and liver cell 

damage. 
9
 and the liver play an important role in 

iron metabolism in the whole body.
10 

 

 

HCV Abs were positive in 20% of our cases 

which is in agreement with El -Shansory et al.,
11 

who demonstrated that TDT children more 

frequently test positive for HCV Abs which is 

mostly transfusion acquired infection. 

Kountouras et al.,
12 

reported that HCV infection 

is the major cause of liver damage in patients 

with TDT.  

  

Contradictory to our results, 20% of our 

patients were positive for HCV Abs which is 

lower compared with previous studies; for 

example, in a study conducted by Salama et al.,
4
 

50% of patients were positive for HCV Abs. 

The lower prevalence in this study may be 

owing to the relatively young age of studied 

patients and also the effective screening of 

blood and blood products.  

 

Moreover, Galeotti et al.,
13

 study on deferisorex 

reported that it is significantly correlated with 

hepatic toxicities and attributed that to its 

pharmacokinetics which were significantly 

influenced by many factors like lean body mass 

(bioavailability and absorption constant), body 

weight (volume of distribution) and serum 

creatinine (clearance). In disagreement with our 

results, several studies reported that deferasirox 

therapy decreases iron overload and improves 

liver enzymes
14

, others found that 9 elevated 

ALT after deferasirox therapy was short lived 

and lasted for 4 weeks in 95.5% of patients.
15

 

 

Conclusion 
We concluded that TDT patients at Minia 

University Hospitals have elevated liver 

enzymes and 20% of them are HCV positive. 

   

References  
1. Cao, Galanello A and Renzo. Beta-

thalassemia. Genetics in medicine. 2010, 

 .61-76 :12.2

2. Viprakasit, Ekwattanakit V and  Supachai. 

Clinical classification, screening and 

diagnosis for thalassemia. Hematology/ 

Oncology Clinics. 2018, 32.2: 193-211. 

3. Mettananda, Sachith  H and Douglas R. 

Molecular basis and genetic modifiers of 

thalassemia. Hematology/Oncology 

Clinics. 2018, 32.2: 177-191. 

4. Salama K M, Ibrahim O M, Kaddah A M, 

Boseila S, Ismail LA and Hamid M M A. 

Liver enzymes in children with beta-

Thalassemia major: Correlation with iron 

overload and viral hepatitis. Open access 

Macedonian journal of medical sciences. 

2015, 3.2: 287.  

5. Grace, Mark Layton R F, Barcellini D and 

Wilma. How we manage patients with 

pyruvate kinase deficiency. British journal 

of haematology. 2019, 184.5: 721-734. 

6. Khandros, Kwiatkowski E and  Janet L. 

Beta thalassemia: monitoring and new 

treatment approaches. Hematology/ Onco-

logy Clinics. 2019, 33.3: 339-353. 

7. Al-Moshary M, Imtiaz N, Al-Mussaed E, 

Khan A, Ahmad S and Albqami S. Clinical 

and biochemical assessment of liver 

function test and its correlation with serum 

ferritin levels in transfusion-dependent 

thalassemia patients. Cureus. 2020, 12.4. 

8. Abdelrahman, Asmaa A M, Mostafa 

Embaby and Khalid I Elsayh. Screening of 

liver disease in thalassemic children 

admitted in Assiut University Hospital. 

Journal of Current Medical Research and 

Practice. 2021, 6.4: 258. 

9. Sengsuk C, Tangvarasittichai O, 

Chantanaskulwong P, Pimanprom A, 

Wantaneeyawong, Choowet A, et al., 

Association of iron overload with oxidative 

stress, hepatic damage and dyslipidemia in 

transfusion-dependent β-thalassemia/HbE 

patients. Indian Journal of Clinical 

Biochemistry. 2014, 29.3: 298-305  

10. Daher, Halim B , and Ala I. Treatment of 

chronic HCV infection in patients with 

thalassemia. Clinical liver disease. 2019, 

 .199 :14.6

11. EL-Shansory, Awad M R, Soliman M E A 

and Hanan Hamed. Hepatitis C Virus in 

Thalassemia. In: Thalassemia and Other 

Hemolytic Anemias, IntechOpen, 2018.  

12. Kountouras D, Tsagarakis N J, Fatourou E, 

Dalagiorgos E, Chrysanthos N, Berdoussi 

H, et al., Liver disease in adult transfusion‐
dependent beta‐thalassaemic patients: 

investigating the role of iron overload and 

chronic HCV infection. Liver Interna-

tional. 2013, 33.3: 420-427 

13. Galeotti L, Ceccherini F, Fucile C, Marini 

V, Di Paolo A
 
, Maximova N

 
, et al., 

https://scholar.google.com/citations?user=WiFcQxgAAAAJ&hl=ar&oi=sra
https://pubmed.ncbi.nlm.nih.gov/?term=Maximova+N&cauthor_id=34452199


MJMR, Vol. 33, No. 3, 2022, pages (46-50 ).                                                                                    Sayed et al., 

 

50                   Screening of liver disease in children with transfusion  

dependent thalassemia at Minia University Hospitals 

 

Evaluation of Pharmacokinetics and 

Pharmacodynamics of Deferasirox in 

Pediatric Patients. Pharmaceutics. 2021, 

 .1238 :13.8

14. Cappellini M D, Bejaoui M, Agaoglu L, 

Canatan D, Capra M, Cohen A, et al., Iron  

chelation with deferasirox in adult and 

pediatric patients with thalassemia major:  

efficacy and safety during 5 years' follow- 

up. Blood. The Journal of the American 

Society of Hematology. 2011, 118.4: 884-

 .893

15. AL Hafidh, Nashwan M, Younis and  

Mozahim S. Changes of liver trans-

aminases levels during one year follow up 

of Deferasirox treatment in children with 

β-thalassemia major. Bangladesh Journal 

of Medical Science. 2020, 19.3: 453-457. 

 

 

 

 

 

  

 

 

  




