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Abstract

AIM: To assess the efficacy of low-dose intermittent
interferon (IFN) therapy in patients with hepatitis C virus
(HCV)-related compensated cirrhosis who had received
curative treatment for primary hepatocellular carcinoma
(HCO).

METHODS: We performed a prospective case controlled
study. Sixteen patients received 3 MIU of natural IFN-
alpha intramuscularly 3 times weekly for at least 48 wk
(IFN group). They were compared with 16 matched
historical controls (non-IFN group).

RESULTS: The cumulative rate of first recurrence of
HCC was not significantly different between the IFN
group and the non-IFN group (0% vs 6.7% and 68.6%
vs 80% at 1- and 3-year, P = 0.157, respectively).
The cumulative rate of second recurrence was not
also significantly different between the IFN group and
the non-IFN group (0% vs 6.7% and 35.9% vs 67%
at 1- and 3-year, P = 0.056, respectively). Although
the difference in the Child-Pugh classification score
between the groups at initial treatment of HCC was not
significant, the score was significantly worse at the time
of data analysis in the non-IFN group than IFN group (7.19
+ 1.42 vs 5.81 £ 0.75, P = 0.0008). The cumulative rate
of deviation from objects of any treatment for recurrent
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HCC was also higher in the non-IFN group than IFN
group (6.7% and 27% vs 0 and 0% at 1- and 3-year, P
= 0.048, respectively).

CONCLUSION: Low-dose intermittent IFN-alpha therapy
for patients with HCV-related compensated cirrhosis after
curative HCC treatment was effective by making patients
tolerant to medical or surgical treatment for recurrent
HCC in the later period of observation.

© 2007 WJG. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common malignant neoplasms wotldwide. Approximately
80% of Japanese patients with HCC have a history of
hepatitis C virus (HCV) infection, and most such patients
have liver cirrhosis" . Although recent advances in
imaging techniques and treatment of HCC have improved
prognosis of patients with HCV-related HCC, the outcome
is still unsatisfactory; the 5-year survival rate is only 50% to
70% even after curative treatment such as hepatic resection
and local ablation™. The reasons for this unfavorable
prognosis is considered to include high intrahepatic
tumor recurrence rates and biochemical deterioration by
sustained hepatic damage, both resulting from persistent
HCV infection”. Even after curative hepatic resection
for HCV-related HCC, the rate of intrahepatic tumor
recurrence within 1 year is 20% to 40%, rising to about
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80% by 5 years™™*®. Intrahepatic recurrences of HCC may
result from intrahepatic metastasis originating from the
primary HCC or from ongoing multicentric carcinogenesis
related to chronic HCV infection. In addition, sustained
underlying HCV-related hepatic damage may compromise
hepatic functional reserve, worsening clinical outcome.
Thus, prevention of HCC recurrence and preservation
of liver function are both highly important priorities in
improving prognosis of patients with HCV-related HCC.

Interferon (IFN) therapy for patients with HCV
infection is effective as evident by reduction of serum
alanine transaminase (ALT) activity and eradication of
HCV. Accordingly, IFN is valuable in minimizing hepatic
necrosis, inflammation, and fibrosis, as well as reducing the
likelihood of hepatocarcinogenesis”'?. The primary goal
of treatment of patients with HCV infection is elimination
of the virus. Several studies have reported recently that
IFN therapy provided after curative treatment for HCV-
related HCC prevents HCC recurrences and improves
survival"?, Such improvement of prognosis is more
predominant when IFN therapy results in elimination
of HCV RNA®Y. However, most patients with HCV-
related HCC also have liver cirrhosis. Many centers do
not advocate IFN therapy of patients with compensated
cirrhosis, mainly because of the disappointing sustained
virological response (SVR) rates in such patients”, Several
studies indicated that the response of cirrhotic patients to
antiviral therapy is low” ™. The reasons for the low SVR
rate in such patients include inability to administer IFN
at recommended doses due to adverse effects and dose-
limiting cytopenia. On the other hand, several investigators
suggested that the use of low-dose IFN therapy for viral
elimination was as effective in the treatment of cirrhotic
patients with HCV as it is in non-cirrhotic patientslzg’m.
Furthermore, they indicated that the same therapy could
improve the underlying liver histology. There is evidence
to suggest that low-dose IFN therapy might be beneficial
in HCV-related cirrhosis, not only because it prevents the
progression of liver disease, but also because it reduces the
risk of hepatocarcinogenesis[31’32]. In this regard, low-dose
IFN therapy seems to be tolerable without significant life-
threatening adverse effects than the standard dose of IFN.

However, it is not known whether low-dose IFN after
curative treatment of primary HCC could slow disease
progression or reduce the rate of clinical decompensation
in cirrhotic patients, in addition to prevention of HCC
recurrence. Several studies used the standard dose of
IFN after HCC treatment' " and studies using low-
dose IFN therapy for HCV-related cirrhosis after HCC
treatment also reported that such regimen may reduce late
recurrence of HCC™,

In this prospective case controlled trial, we assessed the
efficacy of low-dose intermittent IFN therapy on HCV-
related liver cirrhosis after curative treatment of primary
HCC in terms of overall survival, HCC recurrence, and
liver function.

MATERIALS AND METHODS

Patients
A total of 176 consecutive patients received their initial
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Figure 1 Schematic flow chart of enrolled patients.

treatment for HCV-related primary HCC at Hiroshima
University Hospital between August 2001 and December
2006. Of these, 67 patients with HCC underwent first
medical or surgical therapeutic intervention with curative
intent (defined as complete tumor eradication with
no visible residual tumor in computed tomographic
images, or resection of all evident tumor tissue). Medical
treatments included percutaneous radiofrequency (RF)
ablation and ethanol injection, while surgical procedures
included hepatic resection and RF ablation under
laparotomy. Among these 67 patients, 52 patients with
liver cirrhosis (ILC), which was diagnosed clinically and
pathologically, were considered for this prospective study.
Figure 1 shows our study flow. Among these 52 patients
with HCV-related LC, we assessed 42 patients who met
the following inclusion criteria: (1) the presence of up to
three tumors with none exceeding 30 mm in diameter or
a solitary tumor less than 50 mm in diameter; (2) tumor-
node-metastasis (TNM) stage of [, Il or III; (3) detectable
serum HCV RNA; (4) all seronegativity for hepatitis B
marker including hepatitis B surface antigen, hepatitis B
anti-core antibody and hepatitis B surface antibody ; (5)
compensated cirrhosis with a Child-Pugh class A or B;
(6) platelet count = 40000/pL; and (7) absence of local
recurrence during the follow-up period and of any ectopic
intrahepatic recurrence within 12 wk after treatment for
primary HCC. We used the TNM classification system
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Interferon group Non-interferon group P value

No. of patients 16 16

Age in years (range) 68.5' (53-73) 67.5' (58-75) NS
Gender (Male/Female) 10/6 11/5 NS
Albumin (g/dL) 3.7' (3.0-4.8) 3.7' (3.0-4.5) NS
Platelet count (x 10°/L) 8.0 (4.5-14.2) 8.4' (4.6-14.3) NS
ICG R-15 (%) 17.3" (6.1-40.8) 18.2" (5-45) NS
Alanine aminotransferase (IU/L) 59" (35-99) 58' (21-143) NS
Alpha fetoprotein (ng/mL) 54" (5.3-293.6) 38" (5.0-1217) NS
Child-Pugh score (A/B) 13/3 13/3 NS
Main tumor size (mm) 15" (10-50) 18" (10-40) NS
No. of HCC tumors (single/multiple) 9/7 10/6 NS
Stage (I /11 /1) 8/3/5 7/5/4 NS
Treatment (medical/surgical) 8/8 9/7 NS
HCV genotype (1/2) 12/4 14/2 NS
Viral loads (low/high) 6/10 5/11 NS

ICG-R15: Indocyanine green retention at 15 min; Low viral loads: HCV RNA < 100 KIU/mL, high viral loads: HCV RNA = 100 KIU/mL. 'median.

of the Liver Cancer Study Group of Japan as a staging
system for HCC™. The underlying liver condition leading
to LC was identified by histopathological examination
of resected tissue samples. When this was not available,
laboratory tests were performed including serum
albumin, platelet, prothrombin time and indocyanine
green retention at 15 min (ICG-R15), and radiological
examination such as ultrasonography and computed
tomography.

Of the 42 patients with LC who met the above
eligibility criteria, 16 patients received low-dose IFN
therapy after signing a written informed consent (IFN
group). Of the remaining 26 patients who rejected IFN
therapy, we selected 16 patients as the control (non-IFN
group). These 16 patients, who met the eligibility criteria
mentioned above, were matched by age, gender, tumor
size, number of tumors, TNM stage of HCC, serum
albumin level, platelet counts, ICG-R15 and Child-Pugh
class with patients of the IFN group. Thus, a total of
32 patients (16 in the IFN group and 16 in the non-IFN
group) were enrolled in this study. All agreed to participate
in the research protocol, which was approved by the
hospital research ethics board. Table 1 shows the baseline
characteristics of patients of the two groups. The data
indicates no significant differences between the groups
for age, gender, liver function, tumor characteristics, and
therapeutic methods used against primary HCC.

IFN therapy

In the IFN group, patients received 3 MIU of natural IFN-
alpha (human lymphoblastoid IFN; Sumiferon, Dainippon
Sumitomo Pharmaceuticals, Osaka, Japan) intramusculatly
three times weekly for at least 48 wk as long as possible.
IFN therapy commenced within 12 wk after initial
treatment for HCC. Patients received post-treatment
IFN therapy up to the detection of HCC recurrence,
and then patients who could have curative treatment for
recurrent HCC restarted IFN therapy when possible.
However, patients who had advanced liver dysfunction or
untreatable progressive HCC did not receive IFN therapy.
In the control group, none of the patients received IFN
therapy after curative treatment of HCC; instead, they
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were on ursodeoxycholic acid (UDCA) and stronger neo
minophagen C (SNMC).

Follow-up

After curative treatment for primary HCC, all patients
underwent liver function tests, serum tumor marker
assays such as alpha-fetoprotein (AFP) and protein
induced by vitamin K absence or antagonist (PIVKA)-
I, every month, abdominal ultrasonography every 3 mo,
and dynamic computed tomography (CT) every 6 mo.
If recurrences of HCC were suspected, additional
examinations including CT during arteriography or tumor
biopsy were performed. Recurrence of HCC was defined
as any new nodules appearing as hyperattenuation by CT
during hepatic arteriography or as hypoattenuation in CT
performed during arterioportography. Hypovascular HCC
was confirmed histopathologically by fine-needle aspiration
biopsy. Patients with recurrent HCC were treated medically
or surgically, with curative intent if possible. Patients
without curative treatment of recurrent HCC then
received transcatheter chemoembolization. After repeated
transcatheter chemoembolization, patients were finally
unable to receive any treatment for recurrent HCC.

End points

We analyzed the outcome of this prospective study in
December 2006. We compared the rate of HCC recurrence
and the survival rate between IFN group and control
group. We assessed whether low-dose of IFN therapy
was effective in inhibiting recurrence of HCC, preserving
liver function and prolonging survival. In addition, we also
assessed the cumulative rate of deviation from objective of
any treatment against recurrent HCC due to progression
of HCC and/or undetlying liver dysfunction.

Statistical analysis

The Chi-square and Fisher exact tests were used for
categorical variables, while Student’s #test and the Mann-
Whitney U test were used for continuous and ordinal
variables, as appropriate. The Kaplan-Meier method
used to assess cumulative survival and recurrence rates
calculated from the date of diagnosis to the date of
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Figure 2 A: Clinical course of the interferon group. Patients who had a curative treatment for primary HCC received 3 MIU of natural interferon-alpha three times weekly
for at least 48 wk as long as possible except Cases 12, 14 and 16. Recurrent HCCs were treated with or without curative treatment; B: Clinical course of the non-interferon
group. Patients who had a curative treatment of primary HCC did not receive IFN therapy. Recurrent HCCs were also treated with or without curative treatment.

disease recurrence or death. Surviving patients and patients
who died of causes unrelated to the liver were defined as
censored cases, while patients who died of causes related
to the liver were defined as noncensored cases. The log-
rank test was used to compare survival and recurrence
curves. P values below 0.05 wetre considered to indicate
statistical significance. The JMP version 5.1 statistical
software package (SAS Institute, Cary, NC) was used for
analysis of data.

RESULTS

Clinical course of IFN group

Figure 2A shows the clinical course of 16 patients of
the IFN group from the initial treatment of primary
HCC to the date of data analysis. The duration of low-
dose IFN therapy ranged from a minimum of 10 mo
to a maximum of 25 mo (median 16 mo). Although 8
patients did not have HCC recurrence, HCC recurred
in 8 patients after initial treatment of HCC during a
median follow-up period of 37 mo. Of the recurred
patients, 7 developed HCC recurrence during IFN therapy
(Cases 1, 5, 6, 8, 13, 14 and 16) except 1 patient (Case
9) who had HCC recurrence after discontinuation of
IFN therapy. Of the 8 patients with HCC recurrence,
4 were treated with surgical resection therapy (Cases 5,
9, 13 and 16), 3 patients with percutaneous RF ablation
therapy (Cases 1, 6 and 8) and 1 patient transcatheter
chemoembolization (Case 14). Of these patients, a patient
with transcatheter chemoembolization (Case 14) could
not have curative treatment and repeated transcatheter
chemoembolization. He was excluded from the study
concerning the next recurrence. Of the 7 patients with
curative treatment for HCC recurrence, 2 restarted
IFN therapy, one continued IFN therapy until next
recurrence (Case 1), which was not curative, and the other
continued until intolerant generalized fatigue (Case 8).
The remaining 5 patients (Cases 5, 6, 13, 14 and 16) were
followed without IFN therapy because of rejection of

IFN therapy. Although one of these 5 patients was not
curative for first recurrence (Case 14), he was tolerant to
repeated transcatheter chemoembolization and was still
alive at the date of data analysis. Two patients without
curative treatment at the second recurrence (Cases 1
and 6) were also relatively tolerant to the repeated medical
treatment such as transcatheter chemoembolization. Of
these patients, one died of progression of HCC in spite
of repeated transcatheter chemoembolization and hepatic
arterial infusion (Case 6), another was alive at the date
of data analysis (Case 1). Of 3 patients without curative
treatment of HCC, two survivors’ status of HCC were
not progressive (stage Il and stage IlI) and underlying
liver function could be tolerant to the treatment such as
transcatheter chemoembolization because of relatively
preserved function (Cases 1 and 14).

The 16 patients who received IFN therapy included 2
patients with virological response (Cases 2 and 3) and 14
patients who did not get SVR [3 transient responders (Cases
8,9 and 11), and 11 non-responders (Cases 1, 4, 5, 6, 7, 10,
12,13, 14, 15 and 16)]. Among the 14 patients who did not
show SVR, 8 were biochemical responders with normalized
ALT (Cases 1,4, 5,7, 9, 10, 13 and 10), including 4 transient
responders and 4 non-responders. Two sustained virological
responders who received IFN therapy for 96 wk have viral
characteristics of genotype 1 and low viral load. Among
the patients who did not show SVR, 7 discontinued IFN
treatment because of recurrence of HCC, while 2 patients
restarted IFN therapy after the curative treatment of
recurrent HCC. None of the patients who received IFN
therapy developed life-threatening side effects.

Clinical course of non-IFN group

Among the non-IFN group, the first recurrence of HCC
occurred in 13 patients during a median follow-up period
of 45 mo (Figure 2B). HCC recurred in 6 of the 7 non-
IFN patients who had a sustained normalized ALT. Of the
13 patients with recurrent HCC among the non-IFN group,
4 were treated with hepatic resection (Cases 1, 4, 9 and 11),
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Figure 3 A: Cumulative rate of first recurrence. Rates of first recurrence for the
IFN and non-IFN groups. The rate of first recurrence of HCC in the IFN group was
not significantly different from that of the non-IFN group (P = 0.157); B: Cumulative
rate of second recurrence. Rates of second recurrence for the IFN and non-IFN
group. The rate of second recurrence of HCC in the IFN group was not significantly
different from that of the non-IFN group (P = 0.056).

6 with local ablation including percutaneous RF ablation
or ethanol injection (Cases 3, 5, 6, 7, 10 and 14) and 3 with
transcatheter chemoembolization (Cases 2, 8 and 15). Of
the 13 recurrent patients, 5 patients (2 received ethanol
injection and 3 transcatheter chemoembolization) could
not be treated curatively and was excluded from the study
concerning the next recurrence. These 5 patients were
treated repeatedly with transarterial chemoembolization
after first recurrence. Among the remaining 8 patients who
were treated curatively for first recurrence, 7 developed a
second recurrence (Cases 3, 4, 5, 6, 9, 11 and 14). Among
these 7 patients with second recurrence, 2 were treated
curatively for HCC [1 with RF ablation (Case 3) and 1
with hepatic resection (Case 6)], while the remaining 5
patients were not (4 patients due to uncontrolled multiple
HCC and one patient due to underlying liver dysfunction).
The latter group of 5 patients received transarterial
chemoembolization repeatedly after second recurrence.

Comparison of the first and second recurrence rates of
HCC

We compared the overall cumulative rates for first and
second recurrence between IFN and non-IFN groups
(Figure 3). The 1-, 2- and 3- year rates of first recurrence
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Figure 4 Effect of IFN therapy after curative treatment of HCC on Child-Pugh
scores. IFN-treated patients were less likely to show deterioration of hepatic
function. The average scores of Child-Pugh of the IFN group were significantly
better preserved than the non-IFN group (P = 0.0008).

of HCC in the IFN and non-IFN group were not different
(0% s 6.7%, 38.1% vs 60% and 68.6% vs 80%, respectively,
Figure 3A, P = 0.156). The 1-, 2- and 3-year rates of
second recurrence in the IFN and non-IFN groups
were 0% »s 6.7%, 13.5% vs 33.3% and 35.9% ws 67%,
respectively (Figure 3B, P = 0.050).

Liver function

Patients of the IFN group were less likely to develop
worsening of hepatic dysfunction compared with the non-
IFN group. We compared the average score determined
for Child-Pugh classification at initial treatment of HCC
with that at the time of data analysis (Figure 4). Although
the difference in the Child-Pugh classification score
between the two groups at initial treatment of HCC was
not significant, the score was significantly worse at the time
of data analysis in the non-IFN group than IFN group
(P = 0.0008).

Deviation from objects of any treatments for recurrent
HCC

At the date of data analysis, patients who developed recurrent
HCC were treated repeatedly, as possible, for the purpose
of curative treatment including surgical resection and ablative
therapy such as RF ablation and ethanol injection. Patients
who were difficult to treat with curative intent received
transcatheter chemoembolization or hepatic arterial infusion.
Although patients with recurrent HCC received repeated
treatments, some patients finally could not be treated because
of excessive progression of HCC or liver dysfunction. Figure
5 shows that the cumulative rate of deviation from objects
of any treatment for recurrent HCC between the IFN group
and non-IFN group. In the IFN group, one patient could
not receive treatment due to progressively advanced HCC in
later period. On the other hand, 8 patients in the non-IFN
group could not receive treatment because of underlying liver
dysfunction (7 = 2) and progtessively advanced HCC (r = 0).
The 1-, 2- and 3- year rates of deviation from objects of any
treatment for recurrent HCC in the IFN and non-IFN group
were 0% s 6.7%, 0% vs 20% and 0% vs 27%, respectively
(P = 0.048). Thus, the IFN group tended to be treatable for
recurrent HCC compared with the non-IFN group.

Survival of patients
At the date of data analysis, 1 patient among the IFN
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Figure 5 Cumulative rate of deviation from objects of any treatment of recurrent
HCC. Recurrent HCC tended to be treatable later in the IFN group than non-IFN
group (P = 0.048).

group and 6 patients among the non-IFN group had
died of liver disease. Of the 8 recurrence patients among
the IFN group, 1 died of advanced multiple HCC and
none died of liver failure. On the other hand, of the 13
recurrence patients among the non-IFN group, 2 died
of advanced HCC and 2 died of liver failure in spite of
the relatively early stage of HCC. Among the 3 patients
without recurrent HCC of the non-IFN group, 1 died
of liver dysfunction and 1 died of ruptured esophageal
varices.

With regard to the cumulative survival rates of the
IFN and non-IFN groups (Figure 6), the respective rates
of survival were 100% »s 93.7% at 1 year, 100% »s 87.5%
at 2 years, 100% »s 87.5% at 3 years and 83.3% us 61.4%
at 4 years. Thus, the cumulative survival rate was not
significantly different between the two groups for first
4 years after curative treatment of HCC (P = 0.45). The
median survival time following the first treatment of HCC
was 37 mo (range, 17 to 45) for the IFN group and 45 mo
(range, 4 to 47) for the non-IFN group.

DISCUSSION

HCC recurrence is still a risk even if HCV-related HCC
is treated with curative intent. Most of such patients with
HCC have underlying liver cirrhosis, and deterioration
of underlying hepatic function may be a hindrance to
treatment of recurrent HCC and be associated with
prognosis. The present prospective case controlled study
of cirrhotic patients shows that low-dose intermittent IFN
therapy after curative treatment of HCC could preserve
liver function and increase the chance of treatment for
recurrent tumor.

Previous studies indicated that IFN therapy after
curative treatment of HCC was effective in inhibitin
or delaying the development of recurrent HCC! 2
Although several recent studies have reported the efficacy
of chemoprevention with IFN therapy after treatment
of HCV-related HCC, the basis of the benefit was not
clear. Shiratori ez o/ and Tkeda ez a/'” reported that IFN
therapy in cirrhotic patients reduced recurrence of HCC
and improved prognosis. Although they used standard IFN

dosage per time, there are no other reports on the effect of
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Figure 6 Cumulative survival rate. Comparison of the cumulative survival rates
of the IFN and non-IFN groups. The cumulative survival rate was not significantly
different between the two groups (P = 0.45).

low-dose IFN therapy after curative treatment of primary
HCC in cirrhotic patients. Sakaguchi ez a/”" reported that
low-dose, long-term, intermittent IFN therapy in patients
who had curative HCV-related HCC suppressed recurrence
of HCC and improved survival, though it was not clear
whether their patients had underlying liver cirrhosis or
not. On the other hand, Mazzaferro ¢t /" indicated that
low-dose intermittent IFN therapy seemed to reduce late
recurrence in patients with HCV-related cirrhosis after
resection of HCC. Considered together, these results
suggest that low-dose IFN therapy is potentially useful for
cirrhotic patients when used as long as possible. However,
our results of low-dose intermittent IFN therapy showed
no significant difference in recurrence between those
who received IFN therapy and those who did not.
Unfortunately, since the difference in treatment outcome
between the above three studies might be due to the use
of different IFN regimens (e.g., dosage and frequency),
and background characteristics of cirrhotic patients (e.g,,
performance status), the results varied and no standard
IFN regimen to pursue after curative treatment of HCV-
related HCC could be advocated.

The design of the present study was not randomized
controlled type, and differed in details of the IFN
protocol and characters of patients from the other studies.
Although there was no significant difference in the
recurrence rate between the IFN and non-IFN groups, the
recurrence rate in the later period of observation including
second recurrence appeared to be lower in patients with
IFN therapy. Furthermore, the recurrent HCC in patients
on IFN therapy did not seem to be aggressive compared
with that in patients without IFN therapy, probably
because they could be treated with curative intent during
the observation petiod. Thus, low-dose intermittent IFN
therapy seemed to have delayed or reduced the chance
of development of recurrent HCC in the later period of
observation, although IFN did not completely inhibit HCC
recurrence in our cirrhotic patients.

Most cirrhotic patients cannot receive a standard full-
dose IFN regimen due to underlying liver dysfunction
and unfavorable complication such as cytopenia. Hence,
it could be difficult to achieve SVR in most cirrhotic
patients on low-dose intermittent IFN therapy. Valla ez al”
performed a randomized, controlled trial of IFN-alpha
2b but the results showed a lack of any benefits in terms
of sustained biochemical response, liver function test
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results, histology, occurrence of decompensation or HCC,
or prolongation of survival. On the other hand, Everson
and coworkers™" suggested that the use of low-dose
IFN therapy for viral elimination was as effective in the
treatment of cirrhotic patients with HCV as it is in non-
cirthotic patients. Several recent studies have reported
that IFN therapy following HCC treatment improved liver
function of patients with HCV-related HCC, although it is
not clear which specific IFN action is important for these
benefits. We also demonstrated that preservation of liver
function was significantly better in the IFN group than in
the non-IFN group even when HCV was not completely
eradicated. Thus, hepatic functional preservation increases
the chance of treatment for recurrent. Therefore, the
cumulative rate of deviation from objects of any treatment
for recurrent HCC might be lower in patients with IFN
therapy than in patients without IFN therapy as we showed
that low-dose IFN resulted in less advanced recurrence and
hepatic functional preservation. Although the survival rates
were not significantly different between the two groups in
our observation period, we need a longer observation to
determine differences in survival rates. Although we also
assessed the correlation between the observed beneficial
effects of the low-dose intermittent IFN therapy and
HCV genotype, we could not reach the clear conclusion
due to small sample size. In the future, the study with large
sample size may be needed to conclude.

In our study, only about 12.5% (2/16) of patients
who received IFN therapy had sustained viral elimination.
And there were no significant difference in population of
patients with normalized ALT between the IFN and non-
IEN group (# = 10, n = 7, respectively). In spite of these
results, patients treated with low-dose intermittent IFN
therapy have a hepatic functional preservation greater than
IEN untreated patients who received continuous medication
with UDCA or SNMC after curative treatment of HCC.
Although the mechanism of this reason is not well known,
we suggested that the anti-inflammatory activity by low-dose
intermittent IFN therapy may be stronger than medication
with UDCA or SNMC and induce regression or retardation
of underlying hepatic fibrosis, and finally, inhibits the
progression of hepatic dysfunction.

Adverse effects such as reduction in blood counts by
low-dose of IFN-alpha were not observed in our study,
although neutropenia and/or thrombocytopenia were
identified before IFN therapy. Furthermore, none of the
patients required dose reduction in our study. Although 4
patients discontinued IFN therapy because of generalized
fatigue, 2 of these patients restarted IFN therapy after
that. Therefore, low-dose intermittent IFN-alpha therapy
can be used relatively safely for cirrhotic patients with
thrombocytopenia. However, patients who can not receive
even low-doses of IFN also exist due to severe cytopenia
or advanced liver cirrhosis. Medication with UDCA or
SNMC or phlebotomy may be useful in decreasing ALT
level for those patients.

Most cirrhotic patients who had received curative
treatment for primary HCC have a limited hepatic reserve
or thrombocytopenia. Therefore, low-dose intermittent
IFN therapy might be effective for better prognosis.
However, further studies of larger samples followed-up for
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longer periods should be conducted to establish a definite
conclusion about the effect of low-dose IFN therapy for
the prevention of progressive liver disease and effect of
treatment for recurrent HCC.
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