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ABSTRACT:

Background/Aim: The association of chronic hepatitis C and hepatic iron overload is known since
more than a decade. Several studies have demonstrated that hepatic iron overload in patients with
chronic hepatitis C is associated with a more liver pathology and a lower response to interferon
therapy. Therefore, iron reduction therapy via therapeutic phlebotomy was tried in patients with
chronic hepatitis C and was found to improve the biochemicaland histological outcomes,and improve
the response to interferon therapy. Recently, the potential role of (mild) increase of hepatic iron as a
comorbid factor in mediating liver injury in chronic hepatitis C has been suggested and iron depletion
therapy by phlebotomy has been found to produce beneficial results, regardless of the hepatic iron
status. Although patients with HCV-related cirrhosis are more likely to have hepatic iron overload, the
effect of iron reduction/depletion therapy on this group is not known. The aim of the study is to
evaluate the efficacy and safety of a short-term iron depletion therapy by phlebotomy in HCVrelated
compensated Liver Cirrhosis.

Patients & methods: A prospective controlled pilot study, which included adult patients with
evidence of HCV-related compensated cirrhosis, with elevated serum ALT levels and erythrocytosis.
Twenty five patients fulfilled the study criteria, 16 of them (Group A) were intended to have
therapeutic phlebotomy till mild iron deficiency anemia is induced and maintained for a period of 6
months, and 9 patients did not accept phlebotomy were used as a control group (Group B). The
efficacy of therapeutic phlebotomy was evaluated on the basis of biochemical parameters and its
safety by the clinical picture and investigations.

Results: Twelve patients of group A (75%) and 6 patients of group B (66.6%) had baseline serum
ferritin levels more than the upper limits of normal. Three patients of group A were withdrawn from
the study due to non-compliance. The mean number of phlebotomy sessions needed to induce iron
reduction in group A was 9+2 and to maintain it was 4+2. Phlebotomy significantly reduced serum
ALT levels from 83+8 to 42+6 U/L; P = 0.01), with normalization of ALT levels in 10/13(67.9%) of
group A at the end of the study period. These changes were not observed in the control group. None
of the patients developed ascites or other signs of hepatic decompensation during the period of the
study.

Conclusion: The results of the present study demonstrate that a short term iron depletion therapy by
phlebotomy is effective and safe in patients with HCV- related compensated cirrhosis and
erythrocytosis.
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INTRODUCTION

Many patients with chronic Hepatitis C (CHC)
and elevated aminotransferase activities have
elevated serum iron levels, but only a minority
of them has a hepatic iron overload®9. Several
studies have shown thatincreased hepatic iron
in patients with CHC is associated with a more
liver pathology®?”, and a lower response to
interferon (IFN) therapy®®, compared to
patients with normal hepatic iron. These has
been growing evidence that in patients with
CHC, iron reduction therapy via therapeutic
phlebotomy can lead to improved biochemical
and histological outcomes®?4), as well as
improved response to IFN therapy(31, in spite
of no consistent change in HCV RNA.

Although the association of CHC and hepatic
iron overload is known since more than a
decade, recently, a potential role of (mild)
increase of hepatic iron as a comorbid factor in
mediating liver injury in CHC has been
suggested® This agrees with the previous
studies, which demonstrated thatiron depletion
therapy by therapeutic phlebotomy improved
the response to IFN therapy, irrespective of liver
iron status?. In addition, such response to IFN
therapy was significantly higher in patients with
lower hepatic iron deposits, even within the
normal range. Interestingly, the hepatic iron
content in IFN non-responders was far below
that of iron overload .

Although iron reduction/ depletion therapy has
been found to be effective and safe in patients
with CHC@218) jts effect on patients with HCV-
related cirrhosis is not known. Importantly,
those patients are more likely to have increased
hepatic iron accumulation®. It has been shown
that as many as 50% of HCV-positive cirrhotic
patients have hepaticiron above the upper limit
of normal®, and they are more likely to have
iron overload@. This is contrary to patients
with CHC, where hepatic iron overload was
demonstrated in only 5-15%@7. Therefore,
patients with HCV-related cirrhosis might
benefit more from iron reduction/depletion
therapy.

AIM OF THE WORK:

Evaluation of the efficacy and safety of a short-
term iron depletion therapy in HCV- related
compensated liver cirrhosis

PATIENTS AND METHODS

A prospective controlled pilot study, including
adult patients who fulfilled the following
criteria:

A. Inclusion Criteria:

1. Evidence of HCV infection: Positive for
ELISA-3 anti HCV antibody and PCR for
HCV RNA.

2. Evidence of biochemical hepatitis: Elevated
serum alanine transaminase (ALT) levels
>1.5 x ULN for > 3 months.

3. Evidence of well compensated liver cirrhosis
(Grade A Child-Pugh classification) @3, based
upon the clinical picture, laboratory findings
and abdominal ultrasound.

4. Evidence of erythrocytosis: Hematocrit
values exceeding 55% for males and 50% for
females.

B. Exclusion Criteria:

1. Evidence of leucopenia (<3,000/pL),
thrombocytopenia (<70,000/pL) or anemia
(hemoglobin <12.0 g/dL),

2. Evidence of iron deficiency (baseline serum
ferritin <15 ng/ mL)

3. Evidence of other concomitant diseases
including HBV infection, HIV infection,
alcoholic  liver disease, nonalcoholic
steatohepatitis.

Patients fulfilling the study criteria and accepted
the study protocol were subjected to iron
depletion therapy via therapeutic phlebotomy of
400 to 500 mL of whole blood every 1 to 2
weeks, according to the patients' response, until
mild iron deficiency anemia has been induced,®
as defined by one of the following laboratory
criteria: hematocrit < 35% or serum ferritin <10
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ng/mL. During the subsequent follow up,
additional phlebotomies were performed if the
hematocrit exceeded 35% or serum ferritin
exceeded 15 ng/mL®.

During a - 6 month period, patients of group A
were followed every 2 weeks till iron reduction
was achieved, then every 4 weeks.

CBC, serum ferritin and liver function tests;
including serum ALT, serum bilirubin and
serum albumin levels and prothrombin activity
were measured at each visit, together with
abdominal wultrasound examination every
month.

The efficacy of therapeutic phlebotomy was
evaluated on the basis of biochemical
parameters and its safety by the clinical picture
and investigations.

RESULTS

Out of 25 patients who have fulfilled the study
criteria; those who accepted study protocol were
labeled group A (16 patients), those who did not

accept were labeled group B (9 patients) and
were used as a control. Three patients of group
A were later withdrawn from the study due to
non-compliance.

Twelve patients of group A (75%)and 6 patients
of group B (66.6%) had serum ferritin levels
more than the upper limits of normal at
enrollment.

The mean number of phlebotomy sessions
needed to induce iron reduction in group A was
9+2 and to maintain it was 4+2.

Iron depletion therapy significantly reduced
serum ALT levels from 83+8 to 42+6 U/L; P =
0.01), with normalization of ALT levels in
10/13(67.9%) of group A at the end of the study
period. These changes were notobserved in the
control group.

Phlebotomy was well tolerated by 16 patients,
but 3 patients were withdrawn from the study
due to non-compliance. None of the patients
developed ascites or other signs of hepatic
decompensation as per the Child-Pugh grading
system.

The mean baseline data were comparable as follows:-

Group A (n=16)

Group B (n=9)

(Iron Depletion Therapy) (Control Group) Pvalue
Age (yr) 520+325 54 +2 84 0.72
Male (%) 14 (78.5%) 8 (88.9%) 0.78
Serum ALT (U/L) 75 +8 84+5 0.61
Serum albumin (gm %) 39+0.14 39+022 0.68
Hematocrit value (%) 57.6+24 58.2+3.1 0.74
Serum ferritin (ng/mL) 264+48 274+39 0.72

DISCUSSION

Hepatic iron overload in patients with CHC has
been associated with a more liver pathology®?.
Although the exact mechanisms of comorbid
pathology are still notclear, the pathogenicrole
of hepatic iron via the generation of oxidative
stress is well established 2.

The biochemical efficacy and safety of iron
reduction/ depletion therapy for patients with
CHC has been previously demonstrated 218), the
results of the present study suggest the efficacy
and safety of iron depletion therapy for patients
with HCV-related compensated cirrhosis as
well. This is reflected by the achieved significant
reduction of serum ALT levels and
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normalization of serum ALT levels in 67.9% % of
the patients who underwent iron depletion
therapy, without the development of adverse
effects.

Out of the 16 patients included with
erythrocytosis included in group A who
underwent phlebotomy, only 12/16 (75%) of
patients had baseline serum ferritin levels
values above the upper limits of normal. Despite
the fact that serum iron tests are often used for
indirect assessment of iron overload, they
frequently lack specificity, with a possible
erroneous diagnosis of hepatic iron overload.
Several studies have shown no correlation
between serum iron levels and hepatic iron
stores(.2529), On the other hand, some studies
demonstrated that phlebotomy improves the
response to IFN therapy in patients with CHC,
irrespective of the liver iron status. It was shown
that hepatic iron content in IFN responders was
significantly lower than that in IFN non-
responders and that the mean of hepatic iron
content in the latter group was far below thatof
iron overload®). Taken together, these data
suggest that the observed beneficial effects of
iron depletion therapy in the present study
might be also applicable to patients with HCV-
related compensated cirrhosis  without
prerequisite iron overload e.g. the presence of
erythrocytosis or increased serum ferritin levels.

In the present study, for the sake of subsequent
evaluation of biochemical response to iron
depletion therapy, only patients with evidence
of elevated serum ALT levels >1.5 were
included. However the beneficial effects of iron
depletion might be also applicable to patients
with normal/ near normal ALT levels, as it is
known that serum aminotransferase levels
decrease with the advance of cirrhosis®. High
pretreatment serum ALT levels in patients with
cirrhosis might not be necessarily an inclusion
criterion for iron depletion therapy. In fact, in a
recent study to identify the determinants of
biochemical response after phlebotomy in
patients with CHC infection, multivariate
analysis identified ALT <100 IU/L at the startof
phlebotomy as an independent factor associated
with ALT normalization®.

The results of the present study might
recommend further studies for evaluation of
effect of iron reduction/depletion therapy for
patients with HCV- related compensated
cirrhosis as a pre-IFN adjuvant therapy and asa
long-term alternative therapy in patients who
failed to respond or not candidates for IFN
therapy, in order to decrease the incidence of
hepatic decompensation and hepatocellular
carcinoma, which has been clearly demonstrated
in patients with CHC(1218 29,

In conclusion, the results of the present study
demonstrate that short term iron depletion by
phlebotomy is effective and safe in HCV-related
compensated liver cirrhosis with erythrocytosis.
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