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Abstract
Aims
The aim of our study was to correlate liver function tests with serum ferritin levels in multi-transfused
thalassemia patients.

Methods 
This was a descriptive cross-sectional study conducted in the department of hematology, Khyber Medical
University, from January 2018 to December 2018. Thalassemia patients of either sex dependent on
transfusion ≥ 1 year and having a confirmatory report of the disease were included in our study. The
nonprobability convenience sampling technique was used. The Pearson correlation coefficient was applied
to observe the correlation between serum ferritin level and liver function tests. A p-value of ≤0.05 was
considered statistically significant. SPSS version 23 (SPSS Inc., Chicago, Illinois) was used for data analysis.

Results
A total of 138 subjects of age range 2-23 years, with a mean age of 12.08 ± 6.02 years, were included in our
study. The mean serum ferritin of patients in our study was 3278.64 ng/ml with the lowest of 285.2
ng/mL and the highest of 10940.2 ng/ml. With the increase in serum ferritin levels, a rapid increase in
alanine aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP) levels
was seen. When serum ferritin levels were correlated with total bilirubin level, the bilirubin level remains
static with a further increase in serum ferritin levels.

Conclusion
It was deduced that iron deposition is the ultimate reason for increased liver enzymes. There was a positive
correlation between serum ferritin and ALT, AST, and ALP while a weak connection was found between
serum ferritin and bilirubin levels.
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Introduction
Thalassemia is derived from the Greek words, Thalas, which means sea, and emia, which means blood,
signifying that it is more common in the Mediterranean region [1]. Globally, among humans, thalassemia is
the commonest single-gene disorder. It is defined as a group of inherited disorders characterized by
decreased or absent beta globin chain synthesis, leading to a reduced level of hemoglobulin (Hb) in the red
blood cells [2]. Specifically in developing countries, thalassemia is a huge health dilemma.

Blood transfusion is the primary way of treating thalassemia; it allows the normal growth of the child as well
as restrains abnormal erythropoiesis [3]. Iron-chelating agents should be used properly; otherwise, multiple
blood transfusions can lead to iron overload. Yet, with no blood transfusion, the increase rate of
erythropoiesis intensifies dietary iron absorption from the gut, leading to a severe form of iron overload [4].
iron overload can result in serious damage to various organs, for example, by depositing in the liver, heart,
and various other endocrine glands along with endocrine organ failure. Cardiotoxicity is the most severe
and life-threatening complication of iron overload, which needs chelation therapy [5].

The liver is the only site for ferritin and transferrin synthesis, as well as the primary organ for iron storage.
Under normal conditions, iron is protein-bound in the liver and free ferrous iron is severely toxic. In

1 2 1 3 3 4

 
Open Access Original
Article  DOI: 10.7759/cureus.7574

How to cite this article
Al-Moshary M, Imtiaz N, Al-Mussaed E, et al. (April 07, 2020) Clinical and Biochemical Assessment of Liver Function Test and Its Correlation with
Serum Ferritin Levels in Transfusion-dependent Thalassemia Patients. Cureus 12(4): e7574. DOI 10.7759/cureus.7574

https://www.cureus.com/users/137255-may-al-moshary
https://www.cureus.com/users/113659-nayab-imtiaz
https://www.cureus.com/users/137253-eman-al-mussaed
https://www.cureus.com/users/46155-adnan-khan
https://www.cureus.com/users/148881-samreen-ahmad
https://www.cureus.com/users/156413-sara-n-albqami


unbound form, iron catalyzes the production of free radicals, which has been implicated in lipid
peroxidation as well as in hepatotoxicity [6].

The liver has the maximum capacity to store excess iron in the body, and various other organs, as well as the
liver, are very susceptible to damage as a result of iron toxicity. In other studies, the correlation between
serum ferritin and hepatic iron concentration has been reported in multiple blood-transfused thalassemia
patients [7]. However, there is a paucity of data regarding the correlation between iron overload and liver
damage in thalassemic patients. Hence, the objective of this study was to correlate liver function tests with
serum ferritin levels in multi-transfused thalassemia patients. The results of this study will provide us with
local statistics, and this will open a window for further research.

Materials And Methods
This was a descriptive cross-sectional study conducted in the department of hematology, Khyber Medical
University, between January and December 2018. A total of 138 patients were recruited by using the World
Health Organization (WHO) formula for sample size estimation. Participant’s selection was done on the
basis of non-probability convenient sampling. Transfusion-dependent thalassemia patients, ages between
six and 20 years of either gender having a confirmatory lab report of Hb electrophoresis were included in the
study. While individuals already having any disease (e.g., hepatitis and hemochromatosis) or having acute
illnesses, such as fever and infections, were excluded from the study.

Before starting the study, institutional ethical approval was taken. Patients were selected for the study based
on inclusion and exclusion criteria. Consent was received and signed from all patients. Information was
gathered on a planned proforma. The initial segment of the proforma comprised details about the age, sex,
name, and address of the patient while the second part incorporated clinical introduction and examination.
Three ml of blood was taken from the cases by needle puncture of peripheral veins. The blood was
centrifuged at 4000 rpm for 10 minutes in a centrifuge using the Yingtai TD4C instrument (Changsha Yingtai
Instrument Co., Ltd., Hunan, China ). The serum thus obtained was taken in two test tubes, one to be tested
and one to be stored for future purposes. The serum was stored in serum cups at -35 degrees centigrade in a
refrigerator by (Sanyo Biomedical Freezer MDF-U537; Sanyo Electric Co., Ltd., Osaka, Japan).

The data were initially recorded on Microsoft Excel spreadsheets (Microsoft Corporation, Seattle, WA).
Factual investigations were performed utilizing IBM SPSS (version 20) programming (SPSS Inc., Chicago, IL).
Mean and standard deviation was determined for numerical factors. Frequencies and rates were determined
for absolute factors. Age and sexual orientation shrewd stratification was done. Results were exhibited as
tables and diagrams.

Results
A total of 138 patients with thalassemia were included in which 61(44.2%) were male and 77(55.8%) were
female. The age range in our study was two to 23 years, with a mean of 11.86 ± 6.1 years. The mean age of
male patients was 11.15 ± 5.65 while that of female patients was 12.42 ± 6.68. The majority of patients were
in the age group 16-20 years (35.5%). The age distribution is shown in Figure 1.

FIGURE 1: Age distribution (n=138)
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The mean serum ferritin of patients in our study was 3172.044 ng/mL with a minimum of 285.2 ng/mL and a
maximum of 10940.2 ng/ml. The mean alanine aminotransferase (ALT) level in our study was 37.10 IU/L with
a standard deviation of ± 6.48, with the lowest of 02 IU/L and the highest of 143 IU/L. The rest of the
parameters are shown in Table 1.

Parameters Serum ferritin (ng/mL) ALT AST ALP Bilirubin

Number of patients 138 138 138 138 138

Mean ( IU/L) 3172.044 37.109 90.1884 138.753 1.258

Std. Deviation 1748.1004 6.4875 11.59 20.93232 0.44

Minimum ( IU/L) 285.2 2.0 6.00 44.00 0.6

Maximum (IU/L) 10940.2 143.0 545.00 768.00 3.4

TABLE 1: Descriptive statistics of study parameters (N-138)
ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase

In our study, all male patients had a serum ferritin level of more than 300 ng/mL, with a mean of 2884.639 ±
1472.74, ranging from 349.9-5517 ng/ml. whereas in females, one patient had a serum ferritin level of
285.2 and the rest was more than 300, with a mean of 3399.61 ± 1917.65, ranging from 285.2 - 109440 ng/ml.
The rest of the parameters are shown in Table 2.

Gender Parameters Mean SD Minimum Maximum

Male Serum ferritin 2884.639 1472.74 349.9 5517.2

 

ALT 36.541 5.6447 13.0 140.0

AST 83.1148 9.10804 12 345

ALP 145.8525 12.11869 46 768

Total bilirubin 1.321 0.4947 0.7 3.4

Female Serum ferritin 3399.729 1917.6576 285.2 10940.2

 

ALT 37.558 7.2954 2.0 143.0

AST 95.7922 11.26114 5 545

ALP 133.1299 16.33180 44 657

Total bilirubin 1.208 .3936 0.6 2.5

TABLE 2: Distributive statistics of parameters according to gender
ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase

When serum ferritin levels were correlated with ALT, the ALT levels remain in the normal range until serum
ferritin levels of 1000 ng/ml. With a further increase in serum ferritin levels, the rapid increase in ALT levels
was seen. The Pearson bivariate coefficient correlation was positive (r = + 0.319) with a p-value of <0.01.
Figure 2 showing a correlation between ferritin and ALT by correlating serum ferritin with AST with r = +
0.670) and a p-value of <0.001, as shown in Figure 3. Ferritin vs ALP showed a positive correlation of r = +
0.430 and a p-value of <0.001 (Figure 4), with bilirubin r= + 0.294 and a p-value of <0.001, as shown in
Figure 5.
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FIGURE 2: Correlation of serum ferritin with ALT (r = + 0.315) and a p-
value of <0.001
ALT: alanine aminotransferase

FIGURE 3: Correlation of serum ferritin with AST (r = + 0.670) and a p-
value of <0.001
AST: aspartate aminotransferase
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FIGURE 4: Correlation of serum ferritin with ALT (r= + 0.430) and a p-
value of <0.001
ALT: alanine aminotransferase

FIGURE 5: Correlation of serum ferritin with bilirubin (r= + 0.294) and a
p-value of <0.001
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Discussion
Studies done in the past have shown some correlation between liver function tests (LFTs) and serum ferritin,
but the results varied in most of the studies. Our study aimed to find the correlation of LFTs and higher
levels of serum ferritin in local thalassemia patients who are on regular blood transfusion and poorly
chelated. Limited research has been done on this perspective.

The cause of thalassemia is mainly mutations that change the state of at least one globin gene. To date,
around 200 point mutations and a few deletions on chromosome 11 have been seen in the β-globin gene [8].
The iron deposits of the body are kept in a range of 200-1500 mg ordinarily in people with a normal iron
deposition of 5 mg/kg in ladies and 13 mg/kg in men [9]. Every unit of blood has around 200 mg of iron, yet
this dimension gradually and progressively raises by continuous blood transfusions in thalassemia patients
[10].

To determine the toxic level of iron, the critical values of serum ferritin varies from 1000-3000 µg/L in
different studies and the standard values of serum ferritin level have a very wide range in males (10-220
µg/L) and females (10-85 µg/L) in normal conditions [11]. Iron levels and serum ferritin have a positive
correlation and because of this, the serum ferritin concentration is usually used to calculate the iron
overload in β thalassemia patients [12].

In the current study, the average serum ferritin level (3278.64 ± 1862.33) was considerably higher than its
peak value (1000 ng/mL), showing that regularly transfused patients are in iron overload status. Besides, a
few investigations showed the abnormal state of ALT in thalassemia patients receiving various blood
transfusions [13]. Thus, we have likewise discovered raised levels of ALT in the present investigation. There
was a positive correlation between serum ferritin level and ALT in our study population (r = + 0.39) and a p-
value of <0.01. Hence, the results of this study are similar to different studies. Consequently, the reason
tends to be that the abnormal amounts of hepatic catalysts are potentially because of the hepatic
damage caused by the iron overburden in thalassemia patients accepting a different blood transfusion. A few
other researchers have a similar perspective with respect to the abnormal state of hepatic enzymes in
thalassemia patients [14-15]. In the current study, we have found the elevated levels of AST, ALP, and serum
bilirubin as well. The results of the present study are thus concurrent with the results of other studies done
by De Sanctis et al. [13].

Some analysts have depicted the proposed component of activity, however, the correct process is not clear as
yet. Seng Suk et al. found liver functions to be three- to four-folds increased in β-thalassemia patients than
normal individuals [16]. The iron deposition is associated with increased oxidative stress, lipid peroxidation,
and liver cell damage in transfusion-dependent β-thalassemia major. Jensen et al. also observed that serum
transaminases and hepatic fibrosis increases as liver iron concentration increases [17].

The liver is the earliest site of iron deposition in regularly transfused thalassemia patients and a common
cause of morbidity. Iron overload occurs both in hepatocytes and reticuloendothelial cells. Free radical
production is increased in patients with iron overload through the Fenton reaction. These free radicals
accumulate in the liver, heart, and other organs cause extensive tissue damage and play havoc [18].

Conclusions
It was inferred that iron overburden is a principle driving reason for raised liver proteins and especially ALT,
AST, and ALP. There was a positive correlation between serum ferritin and LFTs. Subsequently, further
definite examinations ought to be led to investigate the real cause for this connection for this in the future
and to discover the promising connections in thalassemia patients receiving numerous blood transfusions.
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Disclosures
Human subjects: Consent was obtained by all participants in this study. Khyber Medical University issued
approval DIR/KMU-AS&RB/CB/000772. Animal subjects: All authors have confirmed that this study did not
involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three years with
any organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Galanello R, Origa R: Beta-thalassemia. Orphanet J Rare Dis. 2010, 5:11-18. 10.1186/1750-1172-5-11
2. Sharada AS: Thalassemia and related hemoglobinopathies. Ind J Pediatr. 2005, 72:319-324.

10.1007/BF02724015

2020 Al-Moshary et al. Cureus 12(4): e7574. DOI 10.7759/cureus.7574 6 of 7

https://dx.doi.org/10.1186/1750-1172-5-11
https://dx.doi.org/10.1186/1750-1172-5-11
https://dx.doi.org/10.1007/BF02724015
https://dx.doi.org/10.1007/BF02724015


3. Ameli M, Besharati S, Nemati K, Zamani F: Relationship between elevated liver enzyme with iron overload
and viral hepatitis in thalassemia major patients in Northern Iran. Saudi Med J. 2008, 29:1611-1615.

4. Papanikolaou G, Tzilianos M, Christakis JI, et al.: Hepcidin in iron overload disorders. Blood. 2005,
105:4103-4105. 10.1182/blood-2004-12-4844

5. Makis A, Hatzimichael E, Papassotiriou I, Voskaridou E: 2017 clinical trials update in new treatments of β‐
thalassemia. Am J Hematol. 2016, 91:1135-1145. 10.1002/ajh.24530

6. Sobhani S, Rahmani F, Rahmani M, Askari M, Kompani F: Serum ferritin levels and irregular use of iron
chelators predict liver iron load in patients with major beta thalassemia: a cross-sectional study. Croat Med
J. 2019, 60:405-413. 10.3325/cmj.2019.60.405

7. Wahidiyat PA, Iskandar SD, Rahmartani LD, Sekarsari D: Liver iron overload and hepatic function in
children with thalassemia major. Paediatr Indones. 2018, 27:233-237. 10.14238/pi58.5.2018.233-7

8. Baig SM, Azhar A, Hassan H, et al.: Prenatal diagnosis of beta-thalassemia in Southern Punjab, Pakistan .
Prenat Diagn. 2006, 26:903-905. 10.1002/pd.1523

9. Mariani R, Trombini P, Pozzi M, Piperno A: Iron metabolism in thalassemia and sickle cell disease . Mediterr
J Hematol Infect Dis. 2009, 1:e2009006.

10. Hershko C: Pathogenesis and management of iron toxicity in thalassemia . Ann N Y Acad Sci. 2010, 1202:1-
9. 10.1111/j.1749-6632.2010.05544.x

11. Angulo IL, Covas DT, Carneiro AA, Baffa O, Elias Junior J, Vilela G: Determination of iron-overload in
thalassemia by hepatic MRI and ferritin. Rev Bras Hematol Hemoter. 2008, 30:449-452. 10.1590/S1516-
84842008000600006

12. Porter JB, Evangeli M, El-Beshlawy A: The challenges of adherence and persistence with iron chelation
therapy. Int J Hematol. 2011, 94:453-460. 10.1007/s12185-011-0927-3

13. De Sanctis V, Eleftheriou A, Malaventura C, Thalassaemia International Federation Study Group on Growth
and Endocrine Complications in Thalassaemia: Prevalence of endocrine complications and short stature in
patients with thalassaemia major: a multicenter study by the Thalassaemia International Federation (TIF).
Pediatr Endocrinol Rev. 2004, 2:249-255.

14. Cappellini MD, Cohen A, Eleftheriou A, Piga A, Porter J, Taher A: Iron overload. Guidelines for the Clinical
Management of Thalassaemia [Internet]. 2008 (ed): Thalassaemia International Federation, Nicosia; 2008.

15. Brissot P, Ropert M, Le Lan C, Loréal O: Non-transferrin bound iron: a key role in iron overload and iron
toxicity. Biochim Biophys Acta. 2012, 1820:403-410. 10.1016/j.bbagen.2011.07.014

16. Sengsuk C, Tangvarasittichai O, Chantanaskulwong P, Pimanprom A, Wantaneeyawong S, Choowet A,
Tangvarasittichai S: Association of iron overload with oxidative stress, hepatic damage and dyslipidemia in
transfusion-dependent β-thalassemia/HbE patients. Ind J Clin Biochem. 2014, 29:298-305. 10.1007/s12291-
013-0376-2

17. Jensen PD, Jensen FT, Christensen T, Nielsen JL, Ellegaard J: Relationship between hepatocellular injury and
transfusional iron overload prior to and during iron chelation with desferrioxamine: a study in adult
patients with acquired anemias. Blood. 2003, 101:91-96. 10.1182/blood-2002-06-1704

18. de Souza Ondei L, da Fonseca Estevão I, Pereira Rocha MI, Percário S, Silva Souza DR, de Souza Pinhel MA,
Bonini-Domingos CR: Oxidative stress and antioxidant status in beta-thalassemia heterozygotes . Rev Bras
Hematol Hemoter. 2013, 35:409-413.

2020 Al-Moshary et al. Cureus 12(4): e7574. DOI 10.7759/cureus.7574 7 of 7

https://www.ncbi.nlm.nih.gov/pubmed/18998011
https://dx.doi.org/10.1182/blood-2004-12-4844
https://dx.doi.org/10.1182/blood-2004-12-4844
https://dx.doi.org/10.1002/ajh.24530
https://dx.doi.org/10.1002/ajh.24530
https://dx.doi.org/10.3325/cmj.2019.60.405
https://dx.doi.org/10.3325/cmj.2019.60.405
https://dx.doi.org/10.14238/pi58.5.2018.233-7
https://dx.doi.org/10.14238/pi58.5.2018.233-7
https://dx.doi.org/10.1002/pd.1523
https://dx.doi.org/10.1002/pd.1523
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3033158/
https://dx.doi.org/10.1111/j.1749-6632.2010.05544.x
https://dx.doi.org/10.1111/j.1749-6632.2010.05544.x
https://dx.doi.org/10.1590/S1516-84842008000600006 
https://dx.doi.org/10.1590/S1516-84842008000600006 
https://dx.doi.org/10.1007/s12185-011-0927-3
https://dx.doi.org/10.1007/s12185-011-0927-3
https://www.ncbi.nlm.nih.gov/pubmed/16462705
https://www.ncbi.nlm.nih.gov/books/NBK173958/
https://dx.doi.org/10.1016/j.bbagen.2011.07.014
https://dx.doi.org/10.1016/j.bbagen.2011.07.014
https://dx.doi.org/10.1007/s12291-013-0376-2
https://dx.doi.org/10.1007/s12291-013-0376-2
https://dx.doi.org/10.1182/blood-2002-06-1704
https://dx.doi.org/10.1182/blood-2002-06-1704
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3905823/

	Clinical and Biochemical Assessment of Liver Function Test and Its Correlation with Serum Ferritin Levels in Transfusion-dependent Thalassemia Patients
	Abstract
	Aims
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	FIGURE 1: Age distribution (n=138)
	TABLE 1: Descriptive statistics of study parameters (N-138)
	TABLE 2: Distributive statistics of parameters according to gender
	FIGURE 2: Correlation of serum ferritin with ALT (r = + 0.315) and a p-value of <0.001
	FIGURE 3: Correlation of serum ferritin with AST (r = + 0.670) and a p-value of <0.001
	FIGURE 4: Correlation of serum ferritin with ALT (r= + 0.430) and a p-value of <0.001
	FIGURE 5: Correlation of serum ferritin with bilirubin (r= + 0.294) and a p-value of <0.001

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


