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ABSTRACT

Background: Liver is the earliest site of iron deposition in transfusion dependent B -thalassemia major and iron
induced liver injury is the common cause of morbidity. Liver enzymes are raised and indicative of liver injury in
transfusion dependant B-thalassemia major patients. Objective of the study was to find out the correlation of serum
ferritin with liver enzymes serum glutamic oxalocetic transaminase (SGOT) and serum glutamic pyruvic transaminase
(SGPT) in thalassemia major children.

Methods: Hospital based study of fifty five (55) children of B-Thalassemia major in the age group of 4-20 years who
were regularly transfused and were on oral iron chelators since at least one year were enrolled. Serum ferritin levels
and serum SGOT and SGPT levels were estimated and results were correlated.

Results: Out of total fifty five (55) children, most were in the age group of 4 to 8 years. Mean rate of blood
transfusion in subjects was 157.01ml/kg/year and mean duration of chelation therapy was 2.34 years. Serum ferritin
levels were increased in B-thalassemic children with average of 2130.33+859.85ng/ml. The SGOT and SGPT were
also raised significantly (p value <0.05) with mean of 71.37+24.16 IU/L and 62.3 5+25.75 IU/L respectively. The
values of SGOT & SGPT becomes highly significant (p value <0.001) when serum ferritin becomes more than 2000
ng/ml. Onset of liver enzyme derangement starts at serum ferritin level of more than 1000 ng/ml We found positive
correlation between serum ferritin and deranged liver enzymes (Pearson’s bivariate correlation coefficient r =
0.84+84).

Conclusions: As soon as the serum ferritin level crosses the value of 1000 ng/ml and number of transfusions are more
than 30, derangement in liver enzymes starts occurring in B -thalassemia major.

Keywords: Hemolytic anemia, Liver enzymes, Serum ferritin, B-Thalassemia

INTRODUCTION

B-Thalassemia major is an inherited haemoglobin
disorder resulting in chronic haemolytic anemia. There is
defect in globin chain synthesis leading to inability of
individual to make normal haemoglobin thus leading to
transfusion dependency throughout life. Frequent blood
transfusion causes progressive iron overload which is
major complication of treatment.’

Thus thalassemia is secondary iron overload condition
and this iron overload is both due to increased absorption
of iron from gut and from frequent blood transfusions.
The state of iron overload affects almost all systems of
body directly or indirectly such as endocrines, liver and
heart. Liver is the earliest site of iron overload in
regularly transfused children and common cause of
morbidity. Iron overload occurs both in hepatocytes and
reticuloendothelial cells. The iron induced liver injury is
characterized by development of fibrosis and eventually
cirrhosis.?

International Journal of Research in Medical Sciences | August 2016 | Vol 4 | Issue 8 Page 3271



Suman RL et al. Int J Res Med Sci. 2016 Aug;4(8):3271-3274

Liver enzymes such as SGOT, SGPT are raised in
transfusion dependent B-thalassemia major patients.
Though liver biopsy is gold standard test to know iron
overload state in liver but it is invasive method and T2
MRI is best non-invasive method of determining liver
iron.® Relatively simpler way of knowing the liver
damage is by estimation of liver enzymes which are
raised due to oxidative injury and direct toxic effect of
iron on liver cells.? This study was planned to study the
correlation of liver enzymes (SGOT and SGPT) with
serum ferritin levels in children with  transfusion
dependent B-thalassemia major.

METHODS

The study was single centre tertiary hospital based
prospective study carried out in Thalassemia Unit of
Medical College Hospital. Fifty five (55) B-thalassemia
major children of 4-20 years who were on regular
chelation therapy with Deferasirox since at least 1 year
were taken for study. All children were transfusion
dependent at the rate of once or twice a month. These
children were seronegative for HIV, HCV and HbsAg
and were not having any other significant medical or
surgical condition. Other than routine Complete Blood
Count (CBC), venous blood was taken for serum ferritin
and serum SGOT, SGPT estimation after blood
transfusion.

Serum ferritin level was measured with Elecys 210.
Ferritin specific antibody sandwich principle is used by
this test which takes 18 minutes. The sample passes
through two faces in which two different ferritin specific
antibody coats the ferritin. Serum SGOT and SGPT
estimation was done by semi auto analyser. Serum level
of SGOT >50 IU/L and SGPT >40 IU/L were considered
abnormal.

Institutional ethical committee permission was sought
and written consent was taken from parents of children
before entering into the study. Results were correlated
and statistical analysis was done using Pearson‘s
bivariate coefficient test.

RESULTS

Out of fifty five (55) children, majority of children 33
(60%) were in the age group of 4-8 years. Only 11 (20%)
children were more than 12 vyears old. Female
preponderance in subjects 31 (56.4%) was seen. Most of
the patients belonged to Hindu religion 48 (87.3%) and
rest were Muslims. Mean Hemoglobin Concentration
after Blood transfusion was 9.7gm/dl. Various basic
variables of B-thalassemia patients were shown in Table
1.

Tablel: Basic general variables in B-thalassemic

children.
Variables Mean Standard
deviation
Age (year) 8.80 3.88
Age at Diagnosis(in Months) 29.91 31.04
No. of blood transfusions 84.65 85.71

Rate of Blood transfusion(in 157.02 21.33
ml/Kg/yr)

Dose of Deferasirox (in 34.40 26.86
mg/kg/day)

Duration of chelation therapy 2.35 1.87
(in years)

Mean serum ferritin was 2130£859.85 ng/ml. 23
(41.81%) patients revealed serum ferritin levels between
1000 and 2000 ng/ml while 20 (36.36%) children had
even higher serum ferritin levels between 2000 and 3000
ng/ml inspite of chelation. Only 3 (5%) patients
maintained serum ferritin levels <1000 ng/ml. Mean
SGOT was 71.37£24.16 IU/L and mean SGPT was
62.35+23.751U/L which were higher than normal value (p
<0.05) Serum liver enzymes at various levels of serum
ferritin levels were as shown in Table 2. The statistically
highly significant difference in SGOT and SGPT was
observed once the serum ferritin crossed level of 2000
ng/ml (p Value <0.001).

Table 2: Liver enzymes at different serum ferritin levels.

S. Ferritin(ng/ml .
<1000 (3) 45.34 25.37 >0.05 35.15 24.2 >0.05

1000 - <2000 (23) 53.45 24.17 >0.05 45.92 23.8 >0.05
2000 - <3000 (20) 79.94 24.57 <0.001 71.78 23.7 <0.001
>3000 (9) 106.75 24.71 <0.001 92.47 23.7 <0.001
Mean 2130+859.85 71.37 24.16 <0.05 62.35 23.7 <0.05

When liver enzymes were analysed at different serum
ferritin levels, they were continuously rising as the serum
ferritin was increasing and after the level of 2000 ng/ml,
there was steep rise in liver enzyme levels as shown in
Figure 1. When serum ferritin levels were correlated with

no. of blood transfusions, we found that after 30 blood
transfusions the serum ferritin increases to large extent
and it continues to rise as no. of transfusion further
increases. The pearson bivariate coefficient correlation
was positive (r = +0.33) as depicted in Figure 2.
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When we correlated serum ferritin levels with liver
enzymes we found a positive correlation. As the serum
ferritin level increases more than 1000 ng/ml, the levels
of SGOT and SGPT rise significantly as shown in Figure
3.
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Figure 1: Trend of liver enzymes with rising serum
ferritin.
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Figure 2: Correlation of serum ferritin with no. of
blood transfusions in g-thalassemic children.
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Figure 3: Correlation of liver enzymes (SGOT, SGPT)
with serum ferritin in B-thalassemic children.

DISCUSSION

As liver is the earliest organ affected by iron overload in
thalassemia children and serum SGOT and SGPT are
raised due to peroxidative injury and direct toxic effect of
iron on liver cells. So this study was conducted to know

the effect of iron toxicity on liver enzymes and their
correlation with serum ferritin levels.

In present study the serum ferritin concentration was very
high in p-thalassemic children inspite of chelation
therapy. A positive correlation was noted between
number of transfusions and serum ferritin level with
correlation coefficient (r=+.33). As lron deposition in
liver takes place, its functions are affected which are
predicted by raised SGOT and SGPT. SGOT and SGPT
were raised significantly (p Value <0.05) and continue to
rise as ferritin crosses 1000 ng/ml. There was a positive
correlation between serum ferritin and liver enzymes
(Pearson’s bivariate correlation coefficient r=+0.87+84).

Patients with iron overload have increased levels of
thiobarbituric acid reactant and increased hepatic level of
aldehyde protein adduct indicating lipid peroxidation.
Collagen formation and portal fibrosis starts as early as 2
years of onset of transfusion. In absence of chelation,
cirrhosis may develop in first decade of life.*

Chekir KA et al conducted a study on 56 thalassemic
children and determined various metabolic parameters.
The study suggested that in beta thalassemia first organ
impaired was liver. Plasma thiobarbituric acid reactive
substances (TBARS) were significantly raised leading to
deranged liver functions.® Similar finding were seen by
Ameli M et al by study conducted in Iran (2006). In their
study they found that mean serum ALT (Alanine
aminotransferase) was significantly high in thalassemic
children with high serum ferritin and high transfusion
index.°

Sedigheh shams et al noted the similar findings from
study in Iran with significantly raised liver enzymes
(ALT, AST) in homozygous thalassemia major patients
than in controls.” Asharaf soliman et al observed during a
study that some disturbances occur in liver functions in
hepatitis negative thalassemia patients with iron overload.
Use of Desferroxamine is associated with decrease in
liver enzymes.? Barton JC et al noted similar results as
serum ferritin increases liver enzymes also increases.’
Limitation of our study is that we did not included
controls which could have better given us comparative
results as compared to normal subjects.

CONCLUSION

From present study it is concluded that poorly chelated f-
thalassemics had hepatic dysfunctions in the form of
abnormal liver enzymes and this starts occurring as soon
as serum ferritin level crosses 1000ng/ml and becomes
highly significant after the serum ferritin levels of >2000
ng/ml due to potential toxic effect of iron overload on
hepatocytes. Hence we recommend that liver functions
should be carefully monitored in patients with transfusion
dependent p-thalassemia major. Every pB-thalassemic
child should be screened for liver dysfunction as soon as
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serum ferritin level exceeds 1000ng/ml or number of
transfusion >30.

What is already known: Raised serum ferritin leads to
liver dysfunction but it is not clear at what levels it starts.

What this study adds: Liver dysfunction starts when
serum ferritin increases beyond 1000 ng/ml and number
of blood transfusions >30.
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