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ABSTRACT

Up to 30% of Iranian adult multi-transfused thalassemic patients are infected
with hepatitis C virus (HCV) which can intensify the progression of liver disease
caused by iron overload in this group of patients. Our aim was to assess the bio-
chemical and virological response of interferon alfa (INF-o) and its safety in thalas-
semic patients with chronic HCV infection. This trial was a single center, open
label, single treatment prospective study of INF-a (Heberon alfa R, 3 MU, every
other day) for a period of 12 months. 29 subjects, 13 to 56 years old (mean + SD:
25.1 = 104 years), whose serum HCV-RNA was positive and mean ALT re-
mained greater than 1.5 times upper limit of normal in the last 6 months before
the study were enrolled. A percutaneous liver biopsy was performed before treat-
ment and all patients underwent monthly assessment for adverse events and moni-
toring of serum ALT. Qualitative serum HCV-RNA was obtained in months 3
and 6 and at the end of therapy.

Pretreatment liver biopsy showed mild fibrosis in 33.3%, moderate fibrosis
in 56.7% and cirrhosis in 10% of patients. Siderosis was severe in 14 patients
(46.7%). Two nonsplenectomized patients discontinued INF because of mild cy-
topenia, which resolved in less than one week after interruption of therapy. The
following were some of the important adverse events observed during the study
period: Flu syndrome in 29(100%), chills or fever>39°C in 14(48%), local pain
in 14(48%), transient gastrointestinal symptoms in 13(44%), weakness in 5(17%),
local induration in 3(10%) and edema in 2(7%) of the patients. By the end of 12
months of therapy, 15 patients out of 27 (5§5.6%) had a normal ALT and negative
HCV-RNA (complete end-treatment response), they were followed up for a mean
duration of 10.5 months (range: 6 to 22 months) and in 8 of them (53.3%) the
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condition relapsed (abnormal ALT with positive PCR). Viral clearance was a de-
layed event in our patients (29% by the end of month 3 and 63% by month 7) but
ALT normalization occurred in 94% of responders by the end of month 3.

Our experience indicates that the cure of HCV-related liver disease in thalas-
semic patients is not an unrealistic aim and may be achieved with a safe and
inexpensive INF preparation (Heberon Alfa R) in a sizeable portion of cases. As
opposed to non-thalassemic patients, in whom most viral responses happen in the
first 3 months of therapy, in this group of thalassemic patients we found that
maximum virologic response happened between 3 to 6 months of therapy. Al-
though INF-o is an effective drug for initial treatment in thalassemic patients
infected with HCV, its efficacy with the above dose and duration, for maintaining
long term remission is under question.
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INTRODUCTION

Patients with major thalassemia require blood trans-
fusion throughout their life to sustain their growth and
development. Transfusion not only places these patients
at increased risk of HCV infection but also causes an
inevitable accumulation of body iron.! Iron overload and
HCV infection are the main causes of chronic liver dis-
ease in patients with transfusion dependent thalassemia.??

INF-a Therapy has been proven to induce sustained
normalization of serum ALT levels and disappearance
of serum HCV-RNA in 10-30% of non-thalassemic pa-
tients.®® Several trials have demonstrated that combina-
tion therapy with INF and ribavirin can improve the rate
of sustained response compared to INF monotherapy in
non-thalassemic patients'®'> and a combination of INF
and ribavirin is currently first-line treatment for non-
thalassemic patients with HCV related chronic hepati-
tis.'* There are few studies about the use of ribavirin in
thalassemic patients.!>'® It may induce hemolysis, which
intensifies anemia and increases the transfusion require-
ment of thalassemic patients.'> Currently INF
monotherapy is the only approved treatment for thalas-
semic patients with HCV related liver disease and a com-
bination of INF and ribavirin is preserved for INF non-
responders only under investigational situations.!’

The presence of liver siderosis has been shown to be
related to poor response to INF in non-thalassemic pa-
tients,'®-2! hence one can expect a poor response to INF
monotherapy due to transfusion related siderosis in
thalassemic patients. However studies have shown that
in thalassemic subjects, there is a promising response to
INF monotherapy (as high as 50% sustained response in
some series).?*?® However, most of these studies are
small, preliminary and performed upon pediatric patients
and there is a lack of adult, long term prospective stud-
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ies.

The current study was designed to evaluate the long-
term safety and effectiveness of INF-a for the treatment
of chronic hepatitis C infected adult subjects with trans-
fusion dependent thalassemia in Iran.

PATIENTS AND METHODS

The trial was a single center, open label, single treat-
ment study. This study provided the opportunity to pro-
spectively evaluate the efficacy and safety of INF-ot in a
cohort of subjects with major thalassemia treated in
Tehran.

Patients

The study took place in Tehran Adult Thalassemic
Clinic, which serves over 500 adult patients with trans-
fusion dependent thalassemia. Subjects were included in
the study if they met the following inclusion criteria: (1)
diagnosis of P-thalassemia and being under a regular
transfusion program (2) age above 13 years (3) positive
serum HCV-RNA measured by qualitative PCR method
(4) serum ALT 1.5 times above normal value at least in
two different occasions in the 6 months prior to the study
(5) histological grading (assessed by percutaneous liver
biopsy) more than 3/18 or staging more than 2/6 accord-
ing to Modified Histo-Activity-Index(HAI) scoring sys-
tem.?’ The main exclusion criteria were: unsuccessful
prior treatment with INF, decompensated cirrhosis, HIV
infection or any other immunocompromised condition,
critically ill patients, thrombocytopenia (PLT< 50x10°/
L), using medication which may cause bone marrow sup-
pression (Hydroxyurea, ¢otrimoxazole,...), positive
HBSAg or HBV-DNA.

The clinical trial was devised in accordance with the
ethical principles outlined in the declaration of Helsinki


https://mjiri.iums.ac.ir/article-1-696-en.html

[ Downloaded from mjiri.iums.ac.ir on 2026-05-12 ]

S. Mirmomen, et al.

and laws and regulations of the Islamic Republic of Iran.
Informed consent was obtained from each eligible sub-
ject prior to any procedure.

38 patients were screened concerning the possibility
for participation in the clinical trial and 32 were enrolled.
Three subjects were withdrawn from the study during
the pretreatment period (one patient met an exclusion
criteria and the other two voluntarily withdrew upon their
request).? subjects with mean age of 25.1 years + 10.44
(range: 13 to 56 years) were included in the study. Sev-
enteen subjects (58%) were female.

Histological evaluation

A percutaneous liver biopsy was performed for all
patients prior to start of therapy; samples were preserved
in formalin solution and reviewed by a single patholo-
gist. Hepatic inflammation was reported according to
modified histo-activity index scoring system? (Modified
HAI), which expresses inflammation from a minimum
(grade 1) to a maximum (grade 18). We also considered
those less than grade 4 to have mild and those above
grade 4 to have severe hepatic inflammation.

According to the above scoring system hepatic fibro-
sis is expressed from stage 1 (no fibrosis) to stage 6 (cir-
rhosis) and we considered those with stages 1 and 2 as
mild, stages 3 and 4 as moderate and stages 5 and 6 as
severe fibrosis. Iron was shown using the Perls’ stain
procedure. Grading was based on the method of Scheuler
modified by Rowe,*® which classified parenchymal and
mesenchymal hemosiderin deposition as follows: grade
0,nohemosiderin; grade 1, minimal; grade 2, mild; grade
3, moderate; grade 4, severe.

Treatment

Heberon Alfa R (Interferon a-2b) which has been de-
veloped by the Center for Genetic Engineering and Bio-
technology (CIGB), Havana/Heber Biotech Company
was administered as 3 million units, every other day, sub-
cutaneously injected in the deltoid region. A trained nurse
injected the first dose of medication and patients were
allowed to inject later doses by themselves upon request.

Monitoring schedule

The treatment phase of the study lasted one year.
During this phase patients received regular clinical and
laboratory evaluation as follows:

Safety monitoring

All patients underwent assessment for any adverse
events or use of concurrent medication at day 15 and
then monthly in the first three months of the study and
then at months 5, 7, 9 and 12 of the study. White cell
differential counts, platelet counts, serum ALT, AST, Iz
and TSH were also measured in each visit. Patients were
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also asked to report any significant adverse eventby tele-
phone during the study duration.

Efficacy monitoring

Serum ALT and AST were analyzed at one, 3,7 and
12 months after therapy and blood was obtained for quali-
tative HCV-RNA assay at 3 and 12 months after therapy.

We considered those subjects whose serum ALT re-
turned to normal in atleast two consecutive visits ashav-
ing a biochemical response and those whose serum HCV-
RNA changed to negative as having a virological re-
sponse. Subjects with both a biochemical and virologi-
cal response were considered to have a complete response
and if the complete response was durable for at least 6
months after drug discontinuation it was considered a
sustained response.

Statistical methods

A perprotocol approach was used for statistical analy-
sis of the data: serum ALT and HCV-RNA were used for
efficacy analysis. The statistical analyses were performed
using SPSS for windows (verl0).

RESULTS

Mean medication exposure in 29 patients was 11.3
months/patient, ranging from one month to a maximum
of 13 months. Mean duration of follow-up after drug dis-
continuation was 10.5 months (range: 6 to 22 months).
The pretreatment clinical profiles are shown in Table L

Histological evaluation of all 30 patients prior to the
start of treatment showed that 17 patients (56.7%) had
mild hepatic inflammation (grade <4) while 13 patients
had moderate to severe hepatic inflammation (grade >4).
Liver fibrosis was severe in 3 patients (10%), moderate
in 17 patients (56.7%) and mild inl0 patients (33.3).
Histological iron grading showed that only one patient
had mild iron deposits (Grade <2). Iron grading was se-
vere in 14 (46.7%) and moderate in 15 (50%) patients.
Mean serum ferritin value, prior to start of therapy, was
1538+1400g/L and histological iron staging relatively
correlated with serum ferritin value (Figure 1). All pa-
tients were anti-HIV negative at the time of enrollment.
Ten patients were reported to be HBc-antibody positive
but all patients were HBS-Ag negative at baseline. Se-
rum anti-HCV (Elisa II) was positive in all patients and
was confirmed both by RIBA II assay and HCV RNA
(PCR) in all. Serum globulin value was more than 3 g/L
in 22 patients (73%) and mean serum globulin value was
3.440.7 (ranging from 2.5 to 5.2 g/L). We also checked
serum autoantibodies in all 30 patients before the start
of therapy and results showed that Antinuclear Antibody
(ANA) was negative in 27 (90%) patients while one pa-
tient showed a titer of 1/20 and two patients showed a
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Table 1. Pretreatment characteristics of 29 multi-transfused thalassemic patients

treated with Heberon Alfa.

Age (years)

Sex ( female: male)
Weight (Kg)

Height (cm)

Mean transfusion years

Splenectomized patients

Liver Biopsy
Histological grade*
Histological staging*
Iron grading®
serum ALT(IU/L)
serum Albumin (gr/L)
serum Globulin (gr/L)
serum Prothrombin time (%)
serum Ferritin (ug/L)

Duration of documented HCV infection (months)

Mean Std. Deviation
25.24 +10.67
17:12

53.97 +10.69
160.62 +9.18
19.62 +7.14
48.72 +26.07
60%

5.45 +3.18
3.24 +1.21
2.55 +0.74
97.45 +39.22
4.50 +0.513
3.48 +0.730
94.21 +12.22
1585.9 +1407.30

*According to modified HAT scoring system?
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Fig. 1. Correlation between mean serum ferritin and histological
iron grading.

titer of 1/40. Anti-smooth muscle antibody (ASMA) was
negative in 28 patients (93.3%), and positive in two pa-
tients (1/20 and 1/40). But none of the patients had a
Revised International Autoimmune Hepatitis Score (IAH
group) of more than 15.3

Evaluation of safety

Early withdrawal: From 29 patients, in whom
Heberon Alfa R was started, 4 patients didn’t complete
the 12 months period of study and withdrew from the
study earlier. One of these withdrawals was because the
patient started using Hydroxyurea in month 10 of the
therapy (a drug that was not allowed to be used in this
study) and was excluded from the study after 10 months
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of successful Heberon use. Two others (a 22 y/o male
and a 17 y/o female) were nonsplenectomized patients
with borderline cytopenia prior to the start of therapy
and both were advised by a hematologist to undergo sple-
nectomy which they had postponed. These two patients
experienced mild cytopenia [Neutropenia (<1500,
>500x10°/L) and thrombocytopenia (<150, >50x10° /L),
respectively] in the first three months of therapy which
was nonresponsive to dose reduction but resolved in less
than one week after interruption of therapy and reap-
peared after start of Heberon, so they were withdrawn
from the study and advised to undergo splenectomy.

One of them underwent splenectomy and has now
been using Heberon for 6 months and hasn’t experienced
any cytopenia this time, her last serum PLT count being
568x10°/L. It seems that Interferon has just exaggerated
these two patients’ prior hypersplenism status (cytope-
nia) rather than primarily causing it. The last withdrawal
was because of hypothyroidism which occurred at month
11 of the study in a 45 y/o female. Although she did not
complete the 12 month period of the study, she had a
complete sustained response to Interferon 12 months
after drug discontinuation.

Table IT shows all the adverse events which have been
reported during this study.

General adverse events including: flu syndrome,
chills, high grade fever (temperature above 39°C), weak-
ness, headache and severe flu-like syndrome were the
most frequent adverse reactions observed during the
study period. No serious or unexpected adverse event
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was noted during this study.

Efficacy results

Except for those 2 patients who discontinued INF be-
fore three months of therapy, there were 27 patients that
used Heberon for at least 10 months and the efficacy re-
sults for these 27 patients are reported here:

Biochemical response

17 patients out of 27(62.9%) had a biochemical re-
sponse by the end of therapy. Biochemical response at
months 3 and 7 of the study were 59% and 62.9%, re-
spectively. Most of the biochemical responses happened
in the first 3 months of the study (Figure 2). Mean
baseline and end of therapy serum ALT values in 27 pa-
tients who completed at least 10 months of therapy were
98.3+40 and 41.8+32 IU/L, respectively (p<0.001). But
we did not find any significant difference between mean
serum ALT at month three and at the end of therapy.

At the end of therapy there were only two patients
with biochemical response but positive serum HCV-
RNA; in other words 88% of biochemical responders had
a virological response, too.

Virological response

17 patients out of 27 (62.9%) had a virological response
by the end of therapy. Virological response at months 3 and
7 of the study were 33.3% and 63% respectively. In con-
trast to biochemical response, virological response was a
delayed event in our patients and nearly 50% of the re-
sponses occurred after the third month of therapy (Figure 2).

There were two patients who had increased serum
ALT despite a complete virological response.

Complete response

Fifteen patients out of 27 (55.6%) had a complete
biochemical and virological response at the completion
of the study. Only 29.6% of completeresponses occurred

by the third month of the study but, 100% of them oc-
curred by the end of month 7. Among 15 responders, 7
patients (46%) had a complete sustained response (CSR),
at least 6 months after discontinuation of INF. Overall
25.9% (out of 27) attained a CSR in this study.

Predictors of complete response

To minimize potential effects of cofactors of liver
damage such as siderosis, only patients with complete
end-treatment response (CER) or complete sustained re-
sponse (CSR) were chosen as end-point. Lower mean
duration of HCV infection and lower histological iron
grading were significantly more common among subjects
with CER. Multivariate analysis showed that only lower
mean duration of HCV infection was independently as-
sociated with attaining both CER and CSR.

DISCUSSION

Our trial confirms and extends the results of previ-
ous studies in thalassemic patients with chronic HCV
infection,?*?® which reported that a course of IFN could
produce a high rate of end-of-treatment response com-
parable with non-thalassemic patients.

Although transfusional iron overload in the liver acts
as a cofactor in determining the severity of liver damage
in thalassemic patients, it seems that at least in this small
population it dose not affect the efficacy of Interferon
Alfa in thalassemic patients infected with HCV virus.
Over a long follow-up period (mean:10.6 months), we
showed that the relapse rate was as high as 53.5% in our
thalassemic patients, which was in contradiction with the
findings of Di-Marco et al. that showed a very low re-
lapse rate (18%)** in thalassemic patients. This could be
due to our small sample size. To date, INF is an approved
therapy for chronic HCV infected subjects and meta-
analysis of clinical trials has shown that INF alone leads
to CSR in about 10 to 30% of non-thalassemic subjects,>

10047
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Fig. 2. Time profile of biochemical and virological response rate (%) in 27
thalassemic patients treated with INF-o.
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so achieving a CSR of 25% in this study is a promising

finding and could be due to:

(1) As an accepted international rule, thalassemic pa-
tients should be checked yearly for all viral markers
including HCV antibody,?® so early detection and treat-
ment of HCV infection might be one reason for this
promising result. Jackel and colleagues have shown

that treatment of acute HCV infection in non-thalas-
semic subjects can results in over 90% CSR.* The
mean duration of HCV infection in this study was 4
years (Table I), which is less than what we usually see
in non-thalassemic subjects.

(2) Genotype of the HCV virus is a very important de-
terminant of response to therapy. Studies have shown

Table II. Frequency of adverse events in 29 thalassemic patients treated with

Heberon Alfa R.
Body System Patients
Adverse Events No. (%)
General 29 100
Flu Syndrome 29 100
Chills 14 48.2
Weakness 5 172
T>39 9 31
Headache 3 10.3
Severe Flu Like Syndrome 2 6.8
Skin 21 724
Alopecia 14 482
Local pain 14 48.2
Local induration 3 10.3
Generalized rash 2 6.8
Utricaria 2 6.8
Pruritus 2 6.8
Exaggerated skin reaction to Desferal 2 6.8
Vitiligo 1 34
Acne (Comedones) 1 34
Local cellulitis 1 34
Gastrointestinal 13 44.8
Anorexia 8 27.5
Weight loss 7 24.1
Dry mouth 5 17.2
Diarrhea 1 34
Nervous system 5 17.2
Mood change 8 27.5
Somnolence 4 13.7
Moming headache 1 34
Cardiovascular 2 6.8
Peripheral edema 1 34
Periorbital edema 1 34
Endocrine 2 6.8
Exaggerated prior hypocalcemia 1 34
Hypothyroidism 1 34
Hematology 3 10.3
Leukopenia 2 6.8
Thrombocytopenia 1 34
Musculoskeletal 1 34
Arthralgia 1 34
Ocular 1 0.7
Photosensitivity 1 0.7
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Table III. Differential features among complete responders (CR) and non-CRs.

Variable CER Non-CER CSR**  Non-CSR

p-value p-value

N=15 N=12 N=7 N=20

Age(Years) 26.73 24.33 N/S 30.57 23.97 N/S
Sex(M/F) 8/15 8/12 N/S 2/5 9/11 N/S
BMI 55.83 511 N/S 22.2 20.2 N/S
Splenectomized 9 (60%) 8 (66.7%) N/S 5 12 N/S
Mean transfusions per year (mL/year) 161.33 181.67 N/S 17.8 20.3 N/S
Positive serum HVcAb 77.3% 58.8% N/S 14.3% 40% N/S(0.2)
Mean duration of HCV infection (months) 181.67 32.93 0.000 27.14 54.65 0.007
Mean histologic grade (baseline) 6.47 4.50 N/S 7 5 N/S
Mean histologic staging (baseline) 3.20 3125 N/S 3.14 3.25 N/S
Mean histological iron grading (baseline) 2.20 3.00 0.004 2.29 2.65 N/S
Mean baseline serum ALT (IU/L) 99.07 97.42 N/S 89.1 101.55 N/S
Mean baseline serum globulin (gr/L) 3.427 3.583 N/S 3.34 3.55 N/S
Mean baseline serum ferritin (ug/L) 1281.40 1747.50 N/S 1311 1550 N/S

*Complete end-treatment response

that genotypes other than 1(mostly 2 and 3) have a

more favorable response to INF than genotype 1.4%!

Unfortunately we didnothave HCV genotyping facilities

available during this study and the non-genotype I

dominancy in our patients could be one of the important

reasons for the high response rate in our patients.

(3) One of the differences between transfusion depen-
dent thalassemic (TD-T) patients with non-
thalassemics, in all studies, is that TD-T patients al-
ways use subcutaneous daily injections of
desferroxamine to get rid of their extra body iron.
Recently some investigators have shown an antiviral
effect for desferroxamine, mostly evident on HBV#243
CMV* and HIV.*47 One theory is that the use of
desferroxamine in thalassemic patients can intensify
the antiviral effect of INF on HCV.

Although adding Ribavirin to INF increases the rate of
sustained response to nearly 45%?% in non-thalassemic sub-
jects, for three reasons we are not eager to use it in thalas-
semic patients in Iran: Firstly because of the severe
hemolytic anemia induced by ribavirin, there is a relative
contraindication for its use in thalassemia; secondly it is
still an expensive drug in Iran; and thirdly, there are still
Emited studies using ribavirin in thalassemic patients.'?

& Another interesting finding in our study was that per-

gstent ALT normalization was not paralleled by serum

HCV RNA clearance in the first 6 months of our study.

Bata obtained in the subset of patients for whom serial

HCV RNA testing was available showed that in CSR

stibjects, biochemical response is usually an early event

Eu_)ccurring in the first 3 months), but viral clearance may

Be delayed up to 7 months. This data is also in contra-

ction with other studies in thalassemics?* or non-

e
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**Complete sustained response

thalassemics®® and warrants further evaluation. We sug-
gest that thalassemic subjects receive atleast 6 monthsof con-
tinuous therapy and then check for serum HCV RNA.

Regarding the safety of INF-o (Heberon Alfa R), the
adverse events reported during this study were in the same
range of other widely used interferon products in the
world.**-¥ The observation of cytopenia (neutropenia and
thrombocytopenia) in two nonsplenectomized patients
during this study suggests that INF might have an addi-
tive effect on the cytopenic consequence of hyper-
splenism in those multi-transfused thalassemic patients
who have not undergone splenectomy yet, and in this
group of patients we warrant a more close hematologi-
cal observation. As a matter of fact, since thalassemic
patients can have multi-system involvement (liver, en-
docrine, heart, hematopoietic system, etc.) as a conse-
quence of iron overload and chronic anemia, it would
not be unusual if some of the INF side effects are more
prominent in these patients. In our opinion although the
safety results of this study are very promising, one should
not forget close monitoring of every adult thalassemic
patient in whom INF is prescribed.

In conclusion, our experience indicates that the cure
of HCV-related liver disease in thalassemic patients in
not an unrealistic aim and may be reached with this safe
and inexpensive INF preparation (Heberon Alfa R) in a
sizeable proportion of cases, especially when HCV in-
fection is diagnosed in early phase by patient screen-
ing programs.
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