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Association of Liver and Kidney 
Dysfunction with Beta-Thalassemia 

Patients

Abstract
Beta-thalassemia is a category of hemoglobin synthesis disorders that are 
recessively autosomal. The most important cause of mortality and morbidity is 
these patients with thalassemic is organ failure related with shortened red cell life 
span, rapid iron turnover and tissue deposition of excess iron. The present study 
was carried out on a total of 50 thalassemic patients to evaluate liver function 
levels (GOT, GPT, ALP, TP, Alb) and kidney function such as (Urea, Uric acid and 
Creatinine). Seventy individuals of Iraqi adults were divided into two groups: 50 
thalassemic patients (28 male and 22 female) (group 1) and 20 normal individuals 
(10 male and 10 female) as control (healthy group) (group 2). The results show a 
significant increase (p ≤ 0.01) in (GOT, GPT and ALP) while also showed a significant 
decrease (p ≤ 0.01) in T.p and Alb levels of thalassemia patients compared with 
control group. The mean values of Uera, Uric acid and Creatinine in thalassemic 
patients were (42.75 ± 3.37, 9.27 ± 0.63 and 1.31 ± 0.13) mg/dl respectively as 
compared with control group (22.25 ± 1.41, 4.90 ± 0.23 and 0.623 ± 0.04) mg/dl 
respectively. Also, the results showed the effect of duration of disease on (GOT 
and Urea) level in thalassemic patients (p ≤ 0.05). Also, this study has no significant 
differences between male and female patients in all parameters study and also the 
effect of age on parameters was studied. 
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Introduction
Beta-thalassemia is the most prevalent hereditary hemoglobin 
apathy worldwide. Thalassemia are classified into alpha () and 
beta () thalassemia according to the globin chain whose synthesis 
is adversely affected [1]. The excess of globin chain synthesis in 
thalassemia contributes to damage to red blood cells, leading 
to loss of red blood cells in the bone marrow and peripheral 
circulation (hemolysis) [2]. A sustained blood transfusion is the 
major therapy for these patients. 

Iron can replace in various organs following blood transfusion, 
such as the liver, heart, endocrine and kidney [3]. Iron load can 
be ended to this organ dysfunction and mortality [4]. The liver 
is the main site of iron storage and the only site for transferrin 
and ferritin synthesis, free ferrous iron is highly toxic and is 
typically bound to the liver by protein. Unbound iron catalyzes 
the development of free radicals that have been involved in 
hepatotoxicity and lipid peroxidation [5]. Within the hepatocytes 
and reticulo-endothelial cells, the earliest location for iron 
deposition causes reversible liver damage resulting in fibrosis 
and thus liver cirrhosis [6,7]. However, cardio toxicity is life-
threatening and the most severe complication of iron overload. 
Iron-chelating therapy is primarily responsible for doubling the 
life expectancy of patients with thalassemia, and has been shown 

to prevent liver and heart damage, inducing normal growth and 
sexual development in children with thalassemia, and raising 
the life span of children with thalassemia [8]. In patients with 
thalassemia, signs of kidney dysfunction such as increased renal 
blood flow, urine concentration defects, and renal tubular acidosis 
have been identified [9]. Toxicity of iron chelators (deferoxamine, 
deferiprone and deferasirox) can lead to glomerular dysfunction 
[10]. For many decades, the identification of renal involvement 
in thalassemia by conventional markers, such as blood urea 
nitrogen and serum creatinine, has remained unchanged [11]. 
Kidney injury in thalassemia increases with age and duration 
of blood transfusions [12]. In patients with B-thalassemia, little 
attention has been paid to the potential kidney damage, but 
recent studies indicate that the existence of various tubular and 
glomerular dysfunctions [13]. 

Materials and Methods 
The present study represents a case control study, conducted 
during the period from the September 2019 to the January 2020 
at AL-karamah Teaching Hospital-Department of hereditary 
blood disorders. A total of 50 patients with thalassemia, 28 male 
their age range (17-27) year and 22 female their range (16-40) ear 
and 20 subjects as control (healthy group) (10 male+10 female) 
their age range (17-42) year and (17035) year respectively. All 
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individuals were having blood to measure serum liver enzyme 
tests such as Glutamate Oxaloacetate Transaminase (GOT), 
Glutamate Pyruvate Transaminase (GPT), Alkaline Phosphatase 
(ALP), Total Protein (T.P), Albumin (Alb) and reual function tests 
such as Urea, Uric acid and Creatinine 5 ml veuous bloods were 
obtained by using a disposable plastic syringe. The samples were 
centrifuge at 3000 rpm for 10 min to obtain serum samples. 
Part of clear serum was separated into sterile epindrof tube 
for measurement of GOT, GPT, ALP by enzymatic assay and 
total protein was determined by Biuret method, Albumin was 
determined by used chemical method. The separated serum was 
used to determine serum creatinine Jaffe Kinetic reaction [14]. 
Serum uric acid was determined by uricase method [15] and 
serum urea was determined by enzymatically method [16].

Statistical analysis 
The Statistical Analysis System-SAS (2012) program was used to 
detect the effect of differential factors on parameters studied. 
The T-test and the LSD test were used to compare the mean 
values of the parameters [17].

Results and Discussion 
As shown in Table 1, the mean values of GOT, GPT, AIP and albumin 
(AIb) in thalassemic patients were significantly higher (P  0.01) 
than in the control group. The level of T.P was not significantly 
different between the patients and the healthy group, the mean 
value reached to 7.05 ± 0.08 g/dl in patients and it was reached 
to 10.09 ± 3.20 g/dl in healthy subjects.

The statistical results in Table 2 show the effect of -thalassemia 
disease on kidney function levels (p  0.01). The findings suggest 
that the mean values of Urea, Uric acid and Creatinine were 
elevated in thalassemic patients to (42.75  3.77, 9.27  0.63, 
1.51  0.13) mg/dl respectively compared with healthy group 
(22.25  1.41, 4.90  0.23, 0.623  0.04) mg/dl respectively.

As represented in Table 3, there was a significant rise in the mean 
value of GOT and urea levels in thalassemic patients in three 
duration of disease. The mean value of GOT reached to (42.25 
 5.60, 63.42  13.20 and 28.60  0.51) mg/dl in (less 15, 15-25 
and more than 25) years respectively while the mean value of 
Urea in three duration of disease were (43.37  4.13, 30.57  
1.97, 56.8  11.67) mg/dl. On the other hand, the mean values 
of (GPT, ALP, T.P, Alb, Uric acid and Creatinine) for the three 
durations of disease did not vary significantly.

In Table 4 shows, there is no significant difference between male 
and female in the mean values of liver function and renal function 
levels in thalassemic patients.

The results illustrated, there is no effect of age on (GOT, GPT, ALP, 
T.P, Alb, uric acid and urea) concentrations in all -thalassemic 
patients and there were no significant differences between them 
while there is effect of age on serum urea level, the mean value 
reached to (46.44  5.17) mg/dl in (16-19) years and (31,72 
 2.44) mg/dl in group in (20-24) years, while the mean value 
reached to (50.57  9.13) mg/dl in (25-40) years (P  0.05) (Table 
5).

Transfusions are the primary therapy for thalassemia but have 
significant cumulative risks. In Table 6, there were no effect of 
interval of blood transfusion on liver functions, Urea and Uric acid 
levels while there is effect of interval of blood transfusion on uric 
acid level, the mean value were reached to (10.44  1.57, 12.33 
 2.02, 7.90  0.49) mg/dl in (14, 21, 30) day respectively (P  
0.05).  

The purpose of this study was to evaluate the Liver function 
and renal function concentrations in thalassemic patients in 
Iraq. Via the actual mechanism, B- thalassemia is not clear that 
patients with beta-thalassemia major are vulnerable to metabolic 
problems with multiple organ dysfunctions, B-thalassemia is 
known to be linked to anemia and iron overload, organ failure 
is the most significant cause of iron deposition mortality and 
morbidity in patients with beta thalassemia. Our results revealed 
a significant increase in serum GOT and GPT levels in patients 
compared to controls, this result is agreement with Mansi, et 
al. [18], who reported the increased level of GOT and GPT in 
B-thalassemic patients. The increased in GOT and GPT levels 
indicate that patients with B-thalassemia are increased risk of 
heart and liver dysfunction [19]. Serum transaminases were 
elevated in (66%) of transfused patients with B-thalassemia 
major [20]. Hepatic damage secondary to hemosiderosis which 
lead to an increased serum GOT, GPT and they increase in both 
females and males [21]. Khaled, et al. [22], were found higher 
levels of Liver enzymes in patients treated by deferoxamine, but 
the difference was significant in serum GPT Level .The present 
study showed high levels of ALP, GOT, GPT in patients, these 
findings are in line with the work of Bashir, et al. [23]. As part of 
care, affected children require daily blood transfusion, excessive 
red cell transfusion contributes to iron overload and increased 
iron level deposited in different parts of the body such as heart, 
hepatic and kidney tissues [24]. Total protein is considered total 
protein is considered as the most abundant compounds in serum. 
Abnormal of T.P and Alb Levels are indicators of Liver malfunction 
[19]. Awadallah, et al. [25], were reported no association of T.P 
and Alb with B-thalassemia patients. Also renal dysfunction may 
occur in B-thalassemia asymptomatic patients and sometimes 
kidney injury happens before the manifestation of any other 
complications [26]. Renal dysfunction is a side effect of blood 
transfusion in patients suffering from B-thalassemia major [27]. 
The increasing level of urea and creatinine in thalassemic patients 
may be due to higher deposition of iron in their kidneys, shortened 
life span of red cells and excess iron that causes functional and 
physiological abnormalities in thalassemia patients in different 
organ systems [28]. Renal involvement is a rare complication of 
beta thalassemia. Both tubular and glomerular dysfunction might 
occur in these patients [29]. Jalali, et al. [12], study demonstrated 
that renal dysfunction in thalassemia major patients can be 
increase by acceleration of age, increased frequency of blood 
transfusion and hyper calciuria. Serum level of creatinine was 
higher in patients in comparison to control, this was in agreement 
with other studies, they reported impairment in classical kidney 
functions (Creatinine, Albumin and Glomerular filtration rate) 
[18,30]. Helin, et al. [31], found a positive correlation between 
age and serum creatinine in patients with B-thalassemia major.
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Parameters Control (n=20) Patients (n=40) P value T-Test
GOT (U/L) 22.8 ± 1.57 44.47 ± 4.75  0.01 13.06**
GPT (U/L) 20.0 ± 1.05 39.52 ± 3.26  0.01 8.94**
ALP (U/L) 108.70 ± 4.28 164.56 ± 14.71  0.01 40.24**
T.P (g/dl) 10.09 ± 3.20 7.05 ± 0.08 NS       4.76
Alb (g/dl) 4.11 ± 0.09 4.68 ± 0.01  0.01 0.315**

Results are expressed as Mean+SE (Standard Error)

Parameters Control (n=20) Patients (n=40) P value T-Test
Urea (mg/dl) 22.25 ± 1.41 42.73 ± 3.37  0.01 9.35**

Uric acid (mg/dl) 4.90 ± 0.23 9.27 ± 0.63  0.01 1.75**
Creatinine (mg/dl) 0.623 ± 0.04 1.51 ± 0.13  0.01 0.362**

Results are expressed as Mean ± SE (Standard Error)

Parameters Duration of disease (year) LSD value
Less than 15 15-25 More than 25

GOT (U/L) 42.25 ± 5.60 63.42 ± 13.20 28.60 ± 0.51 30.03*
GPT(U/L) 36.0 ± 3.84 46.85 ± 9.18 39.0 ± 7.25 21.47 NS
ALP(U/L) 183.87 ± 19.57 128.71 ± 23.73 122.0 ± 22.97 87.43 NS
T.P(g/dl) 7.04 ± 0.01 7.12 ± 0.15 7.04 ± 0.24 0-5222 NS
Alb(g/dl) 4.75 ± 0.14 4.54 ± 0.12 4.54 ± 0.16 0.651 NS

Urea(mg/dl) 43.37 ± 4.13 30.57 ± 1.97 56.80 ± 11.67 20.75*
Uric acid (mg/dl) 9.00 ± 0.75 9.71 ± 1.54 10.00 ± 2.16 3.68 NS

Creatinine (mg/dl) 1.61 ± 0.15 1.24 ± 0.26 1.40 ± 0.47 0.825 NS

Parameters Sex T-Test 42.25 ± 5.60
Male Female

GOT (U/L) 50.5 ± 8.45 40.05 ± 25 19.89 NS
GPT (U/L) 37.50 ± 4.31 39.35 ± 4.84 12.44 NS
ALP (U/L) 194.50 ± 27.36 140.60 ± 13.29 57.92NS
T.P (g/dl) 7.16 ± 0.13 6.97± 0.09 0.345 NS
Alb (g/dl) 4.51 ± 0.06 4.81 ± 0.17 0.431 NS

Urea (mg/dl) 41.75 ± 5.67 43.55 ± 4.16 13.74 NS
Uric acid (mg/dl) 9.93 ± 0.96 8.75 ± 0.85 2.44 NS

Creatinine (mg/dl) 1.58 ± 0.19 1.45 ± 0.18 0.547 NS
NS: Non Significant 

Parameters Age groups(year) LSD value
16-19 year 20-24 year 25-40 year

GOT (U/L) 40.44 ± 5.87 52.18 ± 10.27 42.71 ± 11.35 26.04 NS
GPT (U/L) 36.61 ± 4.99 37.54 ± 4.01 45.00 ± 9.26 18.62 NS
ALP (U/L) 189.33 ± 23.41 154.72 ± 24.02 116.28 ± 17.62 73.84 NS

T. Protein (g/dl) 7.03 ± 0.12 7.14 ± 0.11 6.98 ± 0.17 0.452 Ns
Alb (g/dl) 4.68 ± 0.08 4.80 ± 0.30 4.47 ± 0.14 0.564 NS

Urea (mg/dl) 46.44 ± 5.17 31.72 ± 2.44 50.57 ± 9.13 18.003*
Uric acid (mg/dl) 8.33 ± 0.75 10.09 ± 1.28 10.43 ± 1.70 3.19 NS

Creatinine (mg/dl) 1.47 ± 0.17 1.76 ± 0.24 1.21 ± 0.34 0.716 NS
(P ≤ 0.05) *, NS: Non-Significant

P  0.05)*, NS: Non-Significant

Table 5: Study the effect of age on Liver and renal function Levels in B-thalassemic patients.

Table 4: Effect of sex on parameters study.

Table 3: Effect of duration of disease on liver function and renal function levels in thalassemic patients.

Table 2: Comparison of parameters between thalassemic patients and control group.

Table 1: Mean values of serum GOT, GPT, ALP, T.P and Alb in -thalassemic patients.
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Parameters Interval of blood transfusion
14 day 21 day 30 day LSD value

GOT (U/L) 27.62 NS
GPT (U/L) 19.75 NS

T. Protein (g/dl) 0.48 NS
Alb (g/dl) 0.599 NS

Urea (mg/dl) 19.09 NS
Uric acid (mg/dl) 3.39*

Creatinine (mg/dl) 0.759 NS
(P ≤ 0.05)* , NS: Non Significant

Conclusion
This research aimed to evaluate liver and renal function in 
patients with β- thalassemia. The increased in AST and AlP levels 
indicate that patients with β- thalassemia are in increased risk of 
heart and liver dysfunction and renal dysfunctions are common 
findings in B-thalassemia patients and no effect of sex on various 
parameters.

Acknowledgement
Not applicable.

References
1 Muncie H, Campbell J (2009) Alpha and beta thalassemia. Am 

Fam physician 80: 339-44. 

2 Noguchi C, Butterwoth J, karawajew T (2004) Haematologica 
89: 1281-1283.

3 Zaid M, Alhially Y, Yahya D (2012) Evaluation of conventional 
renal function tests in B-thalassemia major patients in 
Nineveh province. Tikrit J Pharma Sci 8: 6-14.

4 Mohkam M, Nariman S, Gachkar L (2004) NAG urine and 
related factor in thalassemia major patients in Mofid hospital. 
Pjoohandeh 10: 177-181.

5 Ashraf S, Mohammedm y, Fawzia A, Vincenzo D (2014) 
Longitudinal study on Liver functions in patients with 
thalassemia major before and after deferasirox(DFX) therapy. 
Mediterr J Hematol Infect Dis 6: 122-129.

6 Antoine N, Afif H, Ali T (2015) Iron chelation therapy 
in transfusion-dependent thalassemia patients current 
strategies and furture directions. J Blood Med 6: 197-209.

7 Ramesh war L, Anuradha S, Pradeep M, Suresh G (2016) 
Corralation of liver enzymes with serum ferritin levels in 
B-thalassemia major. Int J Res Med sci 4: 3271-3274.

8 Low L (2005) Growth of children with thalassemia major. 
Indian J. Pediatric 72: 159-164.

9 Quinn C, Johnson V, Kim H (2011) Renal dysfunction in patients 
with thalassemia. Br J Haematol 153: 111-117. 

10 Bakr A, Al_Tonbary y, Osaman G EL, Ashry R (2014) Renal 
Complications of beta-thalassemia major in children. Am J 
Blood Res 4: 1-6.

11 Sen V, Ece A, Uluca U, Soker M, Cunes A, et al. (2015) 
Urinary early kidney injury molecules in children with beta-
thalassemia major. Ren Fail 37: 607-613.

12 Jalali A, Khalilian H, Zandian K (2011) Renal function in 
transfusion-dependent pediatric beta-thalassemia major 
patients. Hematology 16: 249-254.

13 Mallat N, Mallat S, Musallam K, Taher A (2013) Potential 
mechanisms for renal damage in beta-thalassemia. Jnephrol 
26: 821-828.  

14 Spencer k (1986) Analytical reviews in clinical biochemistry, 
the estimations of creatinine. Ann Clin Biochem 23: 1-25.

15 Fossati P, Principle L, Berti G (1980) Clinical chemistry. Clin 
Biochem 26: 227-231.

16 Wills M, Savory T (1981) Biochemistry of renal failure. Am clin 
Lab Sci 11: 292-299.  

17 SAS (2012) User’s Guide statistical version. ASA Instr Incorp 
534.

18 Mansi k, Aburjai T, Bashtawy M, Abdel-Dayem M (2013) 
Biochemical factors relevant to kidney functions among 
Jordanian children with Beta-thalassemia major treated with 
deferoxamine. Int J Med Medical Sci 5: 374-379. 

19 Bayejid H, Nayn C, Fazlul k, Rasel A, Mesbah U (2015) 
Association of AST, ALT, Alb and total protein with Beta-
thalassemia in Bangladeshi population. Int J adv 3: 991-995.

20 Saad A (2010) Evaluation of serum transaminases levels in 
transfused B- thalassemia major patients. J Fac Med Baghdad 
52: 60-61.

21 Iman A, Basma J, Muntaha M (2019) Liver function in 
thalassemia major. International Journal of Medicine Research 
4: 63-67.

22 Khalad M, Ola M, Ahmed M, Samia B, Leila A, et al. (2015) Liver 
Enzymes in chidren with beta-thalassemia major:correlation 
with iron overload and viral hepatitis. J Med Sci 13: 287-292.

23 Bashir A, Nadeem A, Anas K, Farah D (2018) Effect of iron 
over load on circulating Liver enzymes and blood glucose 
in B-thalassemia major patients. International Biannually 
Journal 4: 15-18. 

51.33 ± 12.24
37.67 ± 7.27

7.07 ± 0.13
4.73 ± 0.37
40.78 ± 6.09
10.44 ± 1.57
1.73 ± 0.28

43.67 ± 14.29
40.50 ± 5.24
7.03 ± 0.16
4.75 ± 0.13
40.67 ± 9.08
12.33 ± 2.02
1.58 ± 0.34

41.76 ± 5.12
38.33 ± 4.56
7.05 ± 0.12
4.63 ± 0.08
44.19 ± 4.65
7.90 ± 0.49
1.39 ± 0.16

Table 6: Effect of interval of blood transfusion on parameters study.



2021

© Under License of Creative Commons Attribution 3.0 License 5

Vol. 7 No. 7: 97
Biomarkers Journal

24	 Laurence H, Evangelia V, Panicos S, Adrienne (2017) Stuckey 
Non-invasive MRI biomarkers for the early assessment of iron 
overload in a humanized mousem odel B-thalassemia, Sci Rep 
7: 439-443.

25	 Awadallah S, Atoum M, Nimer N, Saleh S (2012) Ischemia 
modified albumin : an oxidative stress marker in B-thalassemia 
major. Clin Chim Acta 413: 907-910.

26	 Elbedewy T, Gawaly A, Abd EL-Noby A (2015) Serum 
cystation-c and urinary N-acetyl-B-d-glucosaminidase as 
biomarkers for renal dysfunction in adult Egyption patients 
with B-thalassemia major. Tanta Med J 43: 28-35.

27	 Maliheh N, Majid F, Ali A, Abbas A, Majid M (2020) 
Renal damage in patients with major B-thalassemia. J 
Nephropharmacol 9:1-5.

28	 Kamal M, Talal A, Mohammed A, Muna A (2013) Biochemical 
factors relevant to kidney functions amoung Jordanian children 
with beta-thalassemia major treated with deferoxamine. J 
Med Med Sci 5: 374-379.

29	 Azar N, Azadeh Q, Shahla A, Elham Z (2017) Kidney function 
in patients with different variants of Beta-thalassemia. Iran J 
Kidney Dis 11: 132-137.

30	 Osama E, Hanaa H, Marwa S (2017) Early detection of kidney 
dysfunction in Egyptian patients with beta thalassemia major. 
Gaz Egypt Paediatr Assoc. 65: 85-89.

31	 Helin L, Axenram M, Grubb A (1998) Serum cystatinc as a 
determinant of glomerular filtration rate in children. Clin 
Nephrol 49: 221-225.




