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ABSTRACT

Introduction: The susceptibility to infections in thalassemia arises from a large spectrum of immunological abnormalities and from the
exposure to infectious agents by allogenic blood transfusions. Increased hepatic iron may potentiate progression towards liver fibrosis in
chronic HCV infection and may contribute to poor response to therapy

Objective: (1)To determine the prevalence of hepatitis B and hepatitis C in thalassemic paediatric patients. (2) To determine the relationship
between elevated liver enzymes with serum ferritin and viral hepatitis in thalassemia.

Method: Sera was obtained from 100 thalassemia children and was processed for anti-HCV and HBsAg, serum ferritin, ALT/SGPT & AST/SGOT

Results: 100 subjects were evaluated. Eight subjects (8%) were HBsAg positive and six (75%)received more than 100 blood transfusions.
Out of these eight subjects with, seven had raised SGOT, & six had raised SGPT. Four subjects were positive for hepatitis C & all of them
(100%) received more than hundred blood transfusions.All four HCV subjects had raised SGOT & SGPT (p=0.037).SGOT was raised in 68%
subjects and 47 (69%) had more than 100 blood transfusions (p=0.002). SGPT was raised in 49% subjects and 37 (75.5%) had more than
100 blood transfusions. 86% subjects had serum ferritin in range of 1000-2000ng/ml & 14% had serum ferritin <1000 ng/ml.Serum ferritin
showed strong correlation with SGOT & SGPT (p=0.036 & p=0.002).

Conclusions: Prevalence of hepatitis B in Thalassemic’s in our study was 8% while hepatitis B in general population is 4.35%. Hepatitis C
was 4% in our study while that in children in general population is 0.31%. Serum ferritin showed significant correlation with SGOT & SGPT.
This finding suggests that iron overload is one of the major causes of abnormal liver function in subjects with thalassemia.So the treatment
of hepatitis as well as iron overload should be done to prevent progression to liver disease.
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Introduction

Thalassemia is among the most common and diverse
genetic disorders, and nearly 7% of the worlditsipopulation
carry a hemoglobinopathy.™ The burdenistriof this disorder
in many regions is of such a[s}:p]magnitude that it represents
a major public healthissriconcern. 2 Transfusion therapy
which is the mairﬂs}}:Way of treatment allows for normal
growth andstisuppresses ineffective erythropoiesis. !
Tronstroverload is often inevitable, especially when
iron chelating agents are not used properly. ¥ Even
in theisrabsence of transfusion, the accelerated rate
oﬁs}}]erythropoiesis enhancesdietary ironabsorption fromthe
gut, resulting in a chronic state of iron overload. F¥As
patients with thalassemia commonly receive transfusions,
they are exposed to transfusion associated infections, where
hepatitis B and hepatitis C are the most common infections
detected. Interrelationship between iron overload, HCV
infection and liver injury is still controversial. Multicentre

cross-sectional studies have reported that the development
and the severity of liver injury are strongly related to the
extent of liver iron overload and to the presence of chronic
HCYV infection. 7 Long-term observation of thalassemics
who had undergone bone marrow transplantation(BMT)
showed that severe iron overload and chronic HCV
infection were independent risk factors for liver injury.
Hepeatitis virus C infection is the main risk factor for liver
injury in transfusion-dependent thalassemics. P! Dimitrios
et al (2013) ! on the other hand suggested that in the late
stages of liver disease in BTM patients, iron overload may
be the critical determinant, since fibrosis is related to the
minimal haemosiderosis, independently of HCV history.
Injury to the liver, whether acute or chronic, eventually
results in an increase in serum concentrations of Alanine
transaminase (ALT) and Aspartate transaminase (AST). !'!
The susceptibility to infections in thalassemia arises both
from a large spectrum of immunological abnormalities and
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from the exposure to infectious agents by allogenic blood
itself, i.e. all those changes inherent to the pathological
process which can interfere with the immune systems; Iron
overload, transfusion therapy and the role of the spleen.
Though regular blood transfusion improves the overall
survival of patients with beta thalassemia; it carries a
definite risk of infection with blood-borne viruses. Although
the risk of infection is decreased due to routine screening
and vaccination ‘%, it may occasionally be transmitted
through transfusion of blood units that are hepatitis B
surface antigen (HBsAg) negative but HBV DNA positive
or due to seronegative window period and are missed by
ELISA. 34 HCV infection was widely diffused among
thalassemia patients who had been transfused before 1989
when the virus was identified and before a systematic
screening of blood units was performed .The residual risk
of transfusion transmitted infections associated with the
window period donations is extremely low in industrialized
countries, especially after the introduction of nucleic acid
amplification testing (NAT) technology to screen blood
donations ,but it remains significant where the prevalence
of infection in the population is high. The aim of this study
to determine the relationship between liver enzymes with
serum iron status and HCV, HBV infection in thalassemic
patients and to throw light on the percentage of HBV and
HCV in the studied patients.

Methods

This study was undertaken in Department of Pathology
in a tertiary care Hospital for a period of two years.
Thalassemia children were diagnosed by haemoglobin
electrophoresis in Haematology department and were
enrolled for the study after obtaining written / informed
consent of parent / guardian of the child. Detailed clinical
history regarding frequency of blood transfusions in both
parents and child & other relevant history was recorded.
After clinical examination of child, blood sample (about
4 ml) was collected by venepuncture& processed as plain
vial (serological investigations): HBsAg, Anti HCV (IgM),
Serum Ferritin, AST & ALT.{s:E}]HBsAg was solid phase
enzyme linked immunosorbent assay (ELISA) based on
the “direct sandwich” principle.

HCV (IgM) was based on non-competitive “sandwich”
ELISA.ALT and AST were obtained from automated
analyzer (Hitachi). This method uses a rate method and a
factor calculation.

Sample Size: In the present study, 100 cases of
thalassemia were evaluated. There were 90 cases (90%) of
[3- thalassemia, 2 cases (2%) of a-thalassemia, 2 (2%) were
double heterozygous for HbE- B thalassemia trait, 4 (4%)
were HbD Punjab and 2 (2%) were HbS B thalassemia

trait.iskrStatistical Analysis[s}}}Data was entered and analysed
in EPI-INFO & SPSS statistical softwares. The primary
outcomes of interest in relation to thalassemic infections
were HBsAg, HCV which were related to SGOT,SGPT
and number of blood transfusions. The relationship of
serum ferritin with SGOT, SGPT was also analyzed.
The statistical tests employed included Chi-Square test,
Fischer’s exact test, student ‘t’ test, Pearson’s correlation
coefficient, univariate& multiple regression analysis,
univariate& multiple logistic regression analysis.p-value
<0.05 was considered to denote statistical significance.
Non parametric data was analysed using Mann Whitney

-

test. Binomial test was done for test of proportion.isk.

el

Inclusion Criteria: Children between 6 months to 12
years, in whom thalassemia was confirmed by haemoglobin
electrophoresis.

Exclusion criterial. Children more than 12 year’s age were
excluded.2. Children on anti-tubercular treatment.s}3.
Children suffering from other haemolyticanaemia.

Results

In the present study, mean age was 10.05 (SD+2.580).
The majority (56%) of the cases were between 11 and 12
years of age and 39% were between 6 and 10 years of age
and remaining 5% were between 1 to 5 years of age. The
study included 57% male and 43% female subjects. Eight
patients were positive for HBs Ag (8%).

Six patients (75%) of these eight patients received more
than 100 blood transfusions. Seven patients of HBs Ag
positivity (87.5%) had raised SGOT and six patients of
HBsAg positivity (75%) had raised SGPT. Four patients
were positive for Hepatitis C (IgM) (4%).All the four
HCYV patients (100%) had received more than 100 blood
transfusions. All the four HCV positive patients had raised
SGOT and SGPT. SGOT was raised in 68% patients. SGPT
was raised in 49% patients. Serum ferritin was raised
(1000-2000 ng/ml) in 86% patients. Serum ferritin showed
significant correlation with SGOT (p=0.036) and SGPT
(p=0.002).

Discussion

Management of patients suffering with Pthalassemia is
based on adequate and safe blood transfusions and receiving
regular ironchelation therapy, all of which improve the
quality of life and survival of patients. ['*! This study was
designed to determine the prevalence and incidence of
transfusion transmitted infections in multiply transfused
thalassemia patients during the study period. Apart from
hepatitis, our study has shown that iron burden affects liver
function in thalassemic patients. Patients with thalassemia
major require repeated transfusions of blood exposing them
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Table 1: Mean, median and standard deviation of various variables.

N 100 100 100 100
MINIMUM 1 6 4 10
MAXIMUM 12 360 244 193
RANGE 11 354 240 183
MEAN 10.05 159.88 57.91 55.13
STANDARD DEVIATION 2.580 80.309 39.680 41.454
MEDIAN 11.0 151.0 48.0 37.50
STD. ERROR OF MEAN 0.258 8.031 3.968 4.145

Table 2: Relationship between Hepatitis C virus and SGOT.

COUNT 0 4 4
IgM HCV POSITIVE
% WITHIN IgM HCV 0 100% 100%
COUNT 32 64 96
IgM HCV NEGATIVE
% WITHIN IgM HCV 33.3% 66.7% 100%
COUNT 32 68 100
TOTAL
% WITHIN IgM HCV 32% 68% 100%

Table 3: Relationship between Hepatitis C virus and SGPT.

COUNT 0 4 4
IgM HCV POSITIVE
% WITHIN IgM HCV 0 100% 100%
COUNT 51 45 96
IgM HCV NEGATIVE
% WITHIN IgM HCV 51.1% 46.9% 100%
COUNT 51 49 100
TOTAL
% WITHIN IgM HCV 51% 49% 100%

Table 4: Relationship between Serum Ferritin and SGOT

SERUM FERRITIN< COUNT 6 8 14
1000 ng/ml % WITHIN SERUM FERRITIN 42.9% 57.1% 100%
SERUM FERRITIN COUNT 26 60 86
1000-2000 ng/ml % WITHIN SERUM FERRITIN 30.2% 69.8% 100%
COUNT 32 68 100
TOTAL
% WITHIN SERUM FERRITIN 32% 68% 100%

Table 5: Relationship between Serum Ferritin and SGPT

SERUM FERRITIN< COUNT 7 7 14
1000 ng/ml % WITHIN SERUM FERRITIN 50.0% 50.0% 100%
SERUM FERRITIN COUNT 44 42 86
1000-2000 ng/ml % WITHIN SERUM FERRITIN 51.2% 48.8% 100%
COUNT 51 49 100
TOTAL
% WITHIN SERUM FERRITIN 51% 49% 100%
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to the risk of TransfusionTransmitted Diseases (TTDs). The
probability of acquiring TTDs is related to the probability
of being exposed to the infected units of blood. This
probability depends on the prevalence of carriers among
the blood donors in the population and the number of units
transfused. Thus, the infection rate of TTDs increase with
age in subsequent years. In our study, the prevalence of
HBsAg was 8% in thalassemic Paediatric patients. A
similar study by Singh Pradhan et al [ also showed 5.7%
HBsAg positivity in thalassemic children whereas the
prevalence of hepatitis B in general population is 4.35% !'"!
showing that thalassemic paediatric patients have higher
prevalence in comparison to general population. In order
to find the cause of increased prevalence of Hepatitis B in
thalassemics, we correlated the Hepatitis B viral infection
with the number of blood transfusions. It was found that
out of eight hepatitis B positive patients,six (75%)had
received more than 100 blood transfusions. Though it
was not statistically significant but it clearly reveals that
increase in the number of blood transfusion is an important
factor leading to the increase in the prevalence of hepatitis
B in these patients. Mansour et al ['*] also found that that
number of blood transfusions was directly proportional to
hepatitis B infection.

This present study shows that the rapid tests and ELISA
are inferior compared to Nucleic Acid Amplification Test
(NAT). Our finding is consistent with a previous report
which indicated that rapid test and ELISA have not shown
any promising results compared to NAT and hence should
not be recommended in transfusion centre solely for
screening blood donors for Hepatitis virus. ' Prevention
of transfusion transmitted hepatitis B virus (HBV)

continues to rely on serological screening of blood donors
using rapid test kits and ELISA rather than the progressively
more sensitive NAT technique employed in most developed
countries to detect chronic carriers including those with
low-level viremia who lack

detectable HBsAg. % There is need for the combination
of HBsAg rapid test along with ELISA and NAT. Cost
effectiveness has erroneously been a reason put forward
why developing countries cannot incorporate both ELISA
and HBV DNA detection into HBV

screening of donors. It must however be noted that the
cost of long-term treatment of a patient who contracts
HBV from blood transfusion far outweigh the cost of
testing donor units for HBV using ELISA and NAT. An
unsafe blood transfusion is very costly from both human
and economic points of view. Morbidity and mortality
resulting from the transfusion of infected blood have
far-reaching consequences, not only for the recipients

themselves, but also for their families, their communities
and the wider society. 2

Both NAT and ELISA test showed a better performance
(higher positive predictive value, higher negative predictive
value and fewer cases of false negatives) value. Positive
Predictive Value (PPV) is the ability of an assay to identify
actual infected individuals among all persons giving a
positive result with the kit being used. Negative predictive
value is the ability of an assay to identify correctly the
real non-infected individuals among persons giving a
negative result with the kit being used. A good assay for an
infectious agent like HBV from a diagnostic point of view
is one with a high positive predictive value and less cases
of false negatives. *?! However, ELISA and most recently
HBYV nucleic acid testing (NAT) was recently developed to
detect HBsAg-negative blood units donated during early
acute phase of infection. ) The major challenge with NAT
is that it is more expensive, require use of instrumentation,
time consuming and requires trained personnel. Nucleic
acid amplification testing (NAT) is becoming the gold
standard for blood donor screening in the developed world
particularly because of its ability to reduce the risk of
rapid kit and enzyme immunoassay (EIA)-negative, NAT-
reactive donations from entering the blood donor pool.
4 Previous report indicates that implementation of NAT
will provide a significant increment in safety relative to
serological screening alone.

It is well documented that some commercial ELISA kits
could detect the wild type but not the mutant viruses [
or else it could be due to seronegative window period. [
There are individuals who have occult hepatitis infection
(OBI). Individuals with OBIs are defined as those in whom
viral DNA is detected in liver or blood by nested PCR or
real time PCR but in whom HBsAg is undetectable in serum
by current commercial HBsAg assays. 1*°! Thus, in order to
reduce the transmission of virus through blood transfusion,
screening should be done through NAT (Nucleic Acid
Amplification Test). Blood transfusion to these thalassemic
patients is done after stringent donor selection and after
screening tests.But even after this,8% were positive for
HBsAg (having no other source of infection).It appears that
these thalassemics are exposed to viral infection during the
blood transfusions.

As hepatitis C is known to be transmitted by blood, so
we carried out the investigation of hepatitis C in these
patients. The prevalence of hepatitis C is 0.31% in general
population while in our study, prevalence of hepatitis
C in thalassemic patients was 4%. "l Again it was not
statistically significant but is quite high in comparison to
general population. This also emphasizes to search for the
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cause of this high prevalence in these patients. As there was
no other source of infection in these paediatric patients,
multiple transfusions appear to be the main risk factor. We
found that all the four hepatitis C positive patients received
more than 100 blood transfusions. Ocak S, Kaya et al also
found that increase in the number of blood transfusions
increases the prevalence of hepatitis C infection. But the
transfusion they received was screened by Elisa technique,
again emphasizing the need for more stringent techniques
such as Nucleic Acid Amplification (NAT)to be used in
blood donors. ¥

As these patients receive multiple blood transfusions,
they are prone to transfusion transmitted infections
along with iron overload. The liver plays a central role
in iron homeostasis. In addition to iron released from
transfused red cells, an enhanced rate of gastrointestinal
iron absorption has been suggested. This excess iron is
initially confined to the Kupffer cells but when transfusion
requirements produce massive iron overload, spillover to
hepatic parenchyma cells quickly occurs, with the risk of
late development of fibrosis and cirrhosis. In patients with
B-thalassaemia, in absence of co-factors, the threshold
hepatic iron concentration for the development of fibrosis
is about 16 mg/g dry weight liver (Angelucci, 2002). %
Clinical studies suggest a relationship between hepatic
iron concentration and the development of iron-induced
hepatotoxicity. The risk of liver fibrosis is highest in patients
with HCV infection along with iron overload, i.e, they are
at even more prone to liver damage. In order to evaluate
this, we correlated hepatitis with liver enzyme parameters
and serum ferritin with liver enzyme parameters.

Seven out of eight patients with hepatitis B had raised
SGOT (p=0.218), six out of eight patients had raised
SGPT (p=0.125). All four HCV patients had raised SGOT
(p=0.161) and SGPT (p=0.037). As only SGPT showed
significant increase in hepatitis C patients, the abnormally
raised levels of SGOT and SGPT were correlated with
serum ferritin (iron overload).

86% patients had serum ferritin in range of 1000-2000 ng/
ml and remaining 14% had serum Ferritin <1000ng/ml.
Highly significant correlation was found between serum
ferritin & abnormal results of liver function i.e. SGOT
& SGPT (p=0.036 & p=0.002). Wanachiwanawin et al
and Omar et al also showed highly significant correlation
between serum ferritin level and levels of SGOT & SGPT.
BO.151 Qur findings confirm the hepatic consequences of
iron overload in cases of thalassemia. The presence of
HCV aggravated the effects of iron overload on certain
liver functions eg, SGPT. The influence of iron burden
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on hepatic dysfunction resulting from HCV could not be
evaluated because of the small number of patients.

This statistically significant positive correlation between
serum transaminases and serum ferritin suggests that
iron overload is one of the major cause of abnormal liver
function in these thalassemia patients. So the treatment of
both iron overload and hepatitis, if coexisting in patients
with thalassemia, is required to prevent progression to
chronic liver disease. Moreover, this iron overload can
even lead to poor response to interferon in HCV positive
patient, increasing the need to treat iron overload.

Conclusion

HBYV, HCV infections are prevalent TTIs among multiple
blood transfused patients of beta thalassaemia and remain
a major health problem for these patients. These results
showed that due to screening tests and stringent donor
selection, prevalence of hepatitis has significantly reduced,
but there is still minor risk for infections in Thalassemia
patients. So more stringent techniques such as NAT
(Nucleic acid Amplification Technique) should be used
in blood donors for further reduction in transmission rate.
There was no significant correlation in patients suffering
from hepatitis with liver function parameters (SGPT,
SGOT). Serum ferritin showed significant correlation with
SGOT & SGPT. This finding suggests that iron overload
is one of the major cause of abnormal liver function in
patients with Thalassemia. So the treatment of hepatitis as
well as iron overload should be done to prevent progression
to chronic liver disease.
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