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Fig. 3. Recognition of endogenously processed HCV2a peptide by HCV2a peptide-induced CTLs. A: The expression of
HCV2a NS3-NS§35 mRNA in the HCV2a NS3-NSS5-transfectant and parental HEK293-A2 cells was examined by RT-PCR. -
Actin was used as a control. B: The cytotoxicity of HCV2a NS5 2251-2260 peptide-specific CTLs from two healthy donors
against HCV2a NS3-N$5-ransfected HEK293-A2 cells was examined by a 6-hr "Cr-release assay. Representative results in
three experiments are shown. Values represent the mean of triplicate determinations, and statistical analysis was performed by

the two-tailed Student’s r-test (*P<<0.05).

correlates with termination of the disease (10). The
effect of HCV2a 2251-2260 peptide-specific CTL
activity on the viral clearance or antiviral therapy
response remains to be investigated in a future study.
In conclusion, our present study indicates that the
HCV2a 432-44], HCV2a 716-724, and HCV2a
2251-2260 peptides are new HLA-A2-restricted CTL
epitopes capable of inducing peptide-specific CTLs in
vitro. If the prevalence of HCV2a in the entire geno-
types of HCV-infected people is estimated 10%, 18 mil-
lion people are infected with HCV2a in the world. In
addition, the HLA-A2 is the most frequent allele in the
world.  Therefore, the identification of HCV2a
432-441, HCV2a 716-724, and HCV2a 2251-2260

peptides would contribute substantially to the develop-
ment of peptide-based vaccines for HCV-infected
patients.
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A Decrease in AFP Level Related to
Administration of Interferon in Patients with
Chronic Hepatitis C and a High Level of AFP

SHIRO MURASHIMA, MD, PhD, MASATOSHI TANAKA, MD, PhD, MAKOTO HARAMAKI, MD, PhD,
SHIGERU YUTANI, MD, PhD, YUTAKA NAKASHIMA, MD, PhD, KAZUNORI HARADA, MD, PhD,

TATSUYA IDE, MD, PhD, RYUKICHI KUMASHIRO, MD, PhD, and MICHIO SATA, MD, PhD

It is known that there is a very high incidence of hepatocellular carcinoma (HCC) among patients
with type C chronic hepatitis and cirrhosis, and e-fetoprotein (AFP) has been widely used as a
diagnostic marker for HCC. However, there are some patients showing continuous high AFP values
but no evidence of HCC, and some studies have defined such patients as a high-risk group for HCC.
In vitro study has shown that interferon (IFN) inhibits cell proliferation and enhances apoptosis
as well as specific cytotoxic T lymphocytes against HCC, resulting in direct anticancer actions. In
this study, we investigated the effect of IFN on AFP changes in chronic hepatitis C patients. Of
40 patients with chronic hepatitis C in whom diagnostic imaging confirmed the absence ‘of HCC,
24 patients showed high pretreatment AFP values (high AFP group: AFP level > 10 ng/dl; mean +
SD, 46.3 £ 41.5 ng/dl) and 16 showed low pretreatment AFP values (low AFP group: pretreatment
AFPlevel < 10ng/dl; mean £ SD, 5.3 £ 2.2ng/d}). Pretreatment clinical parameters were statistically

evaluated in relation to the AFP value, In the high AFP group, the platelet count, albumin level, and -

prothrombin (%) were significantly lower (P = 0.047, P = 0.0002, and P = 0.044, respectively),
suggesting that AFP value increases with advancing liver discase. Subsequently 27 patients were
administered IFN (IFN group), and the remaining 13 patients were administered Stronger Neo-
minophagen C (SNMC), a glycyrrhizin preparation (SNMC group), as a control group receiving
liver-protective therapy. Alanine aminotransferase was reduced in both the IFN and the SNMC group
(mean, 132.56 to 60.07 mg/ml [P < 0001] and 147.85 to 56.23 mg/ml [P = 0.0240], respectively).
AFP was significantly reduced in the IFN group (mean, 30.03 to 12.65 ng/ml; P = 0.0034), but there
was no significant change in AFP in the SNMC group (mean, 29.70 to 39.17 ng/ml). AFP is useful
for diagnosing HCC; however, some patients show a persistently high AFP level in the absence of
HCC, and these patients have been described as a high-risk group for HCC. In this study, we found
that IFN therapy but not SNMC universally reduced the AFP baseline. Since AFP is a significant
predictor for HCC, therapeutic strategies for hepatitis C, e.g., long-term low-dose IFN treatment,
may reduce hepatocarcinogenesis.

KEY WORDS: hepatitis C; interferons; hepatoceliular carcinoma; e-fetoprotein.
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Recently, combination therapy with pegylated interferon
(IFN) and ribavirin for 48 weeks has achieved viral erad-
ication in 54 to 56% of patients, and the occurrence of
hepatocellular carcinoma (HCC) was prevented in these
responders (1, 2). For nonresponders to IFN therapy,
liver-protective therapy, such as oral administration of
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ursodeoxycholic acid or intravenous injection of Stronger
Neo-minophagen C (SNMC), is commonly performed
in Japan, and it is considered that these treatments may
delay the progression of liver disease (3, 4). SNMC
is a glycyrrhizin preparation that exhibits potent anti-
inflammatory actions and has been used to treat allergic
diseases and hepatitis in Japan for centuries. How ever, this
agent is not considered to have any antiviral or anticancer
ability (5), while IFN is considered to have antiviral, anti-
inflammatory, and anticancer effects, and is employed in
clinical practice to treat certain types of cancer, such as
germ cell tumor and RCC (6, 7).

a-Fetoprotein (AFP) has been widely used as a diag-
nostic marker for HCC, However, there are some patients
with a high AFP baseline but no evidence of HCC, al-
though some papers have reported that AFP is a significant
predictor of HCC in such patients (8, 9), This study inves-
tigated the clinical characteristics of such patients with a
high AFP baseline and assessed the effect of IRN admin-
istration in terms of AFP changes, since AFP is suggested
to be an important risk factor for HCC.

METHODS

Forty patients with type C chronic hepatitis and compen-
satory liver cirrhosis patients who were being followed at
Kurume University Medical Center were retrospectively inves-
tigated. All patients were confirmed to be positive for serum
hepatitis C virus (HCV)-RNA by polymerase chain reaction
(PCR). HBs-Ag-positive, autoimmune, alcoholic, and drug-
induced hepatitis patients were excluded from the study. Rurther-
more, the absence of HCC was confirmed by abdominal ultra-
sonography (US) or dynamic computed tomography (CT) in all
subjects.

According to the pretreatment AFP value, the 40 subjects
were divided into two groups: the high AFP group (AFP >
10 ng/dl; n = 24) and the low AFP group (AFP < 10 ng/dl;
n = 16). Then the pretreatment clinical background parameters
were statistically investigated using the Mann-Whitney U-test
and chi-square test to compare the high and low AFP groups.

These 40 subjects were divided into two groups, the IFN group
(n = 27) and the SNMC group (n = 13). Six million units of re-
combinant IFNe-2b was injected intramuscularly three times a
week or more in the IFN group. SNMC was administered intra-
venously three times a weck at a dose of 40 to 100 ml in the
SNMC group. Both alanine aminotransferase (ALT) and AFP
values after 4 weeks of treatment were compared with the pre-
treatment values. Paired r-test was used, and P < 0,05 was re-
garded as significant.

RESULTS

Clinical Characteristics in Patients with High AFP
Baseline (High AFP) vs. Low AFP Group. There were
no significant differences in age, gender, ALT level, HCV
genotype, or HCV-RNA level between the high and the
low AFP groups; however, in the high AFP group, the
platelet count, albumin level, and prothrombin (PT) value
were significantly lower (P = 0.0014, P = 0.0026, and
P = 0.0041) (Table 1). These results suggest that the AFP
level increases with the progression of liver disease.

Pretreatment Backgrounds in IFN and SNMC
Treatment Groups. There were no significant differ-
ences in the pretreatment background parameters such as
AFP value, age, gender, ALT value, platelet count, al-
bumin level, PT (%), and HCV-RNA level between the
two groups (Table 2). Fourteen of the 27 IFN-treated
patients (52%) showed a high pretreatment AFP value
(>10ng/ml), and 9 of the 13 SNMC-treated patients (69%)
showed a high pretreatment AFP value (> 10 ng/ml).

ALT Changes in IFN and SNMC Treatment Groups.
With respect to changes in the ALT level, the AFP level
was significantly decreased in the IFN group (132.6 =
72.7 t0 61.1£43.3 U/L; n = 27; P < 0.0001), In the
SNMC group, ALT levels were also significantly de-
creased (149.4 £ 17210 83.04£ 577 UL;n=12; P =
0.019) (Figure 1),

AFP Changes in IFN and SNMC Treatment Groups.
As for AFP changes, the AFP value was significantly

TABLE 1. PRETREATMENT CLINICAL CHARACTERISTICS ACCORDING TO AFP VALUE

High AFP (0 = 24)

Low AFP (n = 16)

(AFP > 10 ng/ml) (AFP < 10 ng/mi) P value
AFP (ng/ml) 46.264 + 41,534 5.348 £ 2.229 —
Age (yr) 55.875 £ 9.252 52.938 £ 12,179 03914
Gender (M/F) 14/10 12/4 0.2790
ALT (UNL) 144333 £ 88122 125813 +83.818  0.5108
PLT (x 10%ul) 11421 £ 4997 14.550 & 4.030 0.0467*
Albumin (g/dl) 3,617 £ 0,444 4,138 £ 0,238 0.0002*
PT (%) 72,368 + 11.923 80.237 £ 10.796  0.0439*
HCV-RNA (KIU/mL) 472.667 £ 286404  463.067 £ 323.334  0.9257
Note. Mann-Whimney U-test or chi-square test was used. P < 0.05 was considered
significant,
Values are expressed as mean £ SD,
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TABLE 2. PRETREATMENT PATIENT PROFILES IN THE SNMC AND IFN GROUPS

SNMC (n=13) IFN{n=27) P value
AFP (ng/ml) 29.970 & 35.229 30.030 4 39.643 0.9798
Age (yr) 54,308 £ 10.427 54.889 + 10.685 0.8719
Gender (M/F) 9/4 17710 0.6071
ALT (UL) 147.846 £110.816  132.556 £272.702  0.6039
Platelets (x 104/ul) 11,015 £6.244 13.441 £3.870 0.1387
Albumin (g/dl) 3.738 £ 0.568 3.867 £ 0.408 0.4185
PT (%) 72,615 £ 13,775 77.615 % 10.887 0.2607
HCV-RNA (KIU/mL) 502.900 +299.403  455.500 302,124  0.6752

Note. Mann-Whitney U-test or chi-square test was used. P < 0.05 was considered

significant,
Values are expressed as mean + SD.

decreased in the IFN group (53.0+44.3 to 203+
26.7 ng/ml; n = 14; P = 0.0023). Interestingly, all 27
IEN-treated patients showed a decrease in AFP value re-
gardless of response to treatment, However, there was
no significant change in the AFP value after SNMC ad-
ministration (31.1 £36.4 to 39.0£46.5 ng/ml; n =9,
P = 0.11) (Figure 2). Mean AFP value was slightly in-
creased in the SNMC group.

DISCUSSION

AFP is a fetal protein that is not normally present in the
serum of adults and is commonly used as a tumor marker
for HCC. However, serum AFP is also elevated during
pregnancy and in chronic hepatitis patients (10, 11). In
this study, a considerable number of type C chronic hepati-
tis and compensated cirrhosis patients demonstrated per-
sistently elevated AFP levels in the absence of HCC. In
addition, the AFP level decreased significantly after IEN

administration, Furthermore, the AFP decrement was uni-
versally observed regardiess of treatment response to TFIN
therapy. Transient AFP elevation has been observed af-
ter a rise in transaminase in acute hepatitis and fulminant
hepatitis (12-14), This type of AFP elevation is explained
as a result of hepatocyte regeneration accompanied by
necroinflammatory change. In this study, AFP was not
changed in the SNMC group despite significant improve-
ment in transaminase, suggesting that the AFP elevation
was not caused by hepatocyte regeneration in chronic hep-
atitis patients.

AFP production is supposed to regulate the transcrip-
tion level of hepatocytes (15). Among HCV-infected pa-
tients, the HCV-coding core protein is regarded to be
one of the proteins responsible for hepatocarcinogenesis,
up-regulating several molecules resulting in activation of
the cell cycle and cell proliferation at the transcriptional
level in hepatocytes (16). The HCV-coding core protein
may also upregulate AFP production at the transcriptional

IEN group SNBC group
p< 0.0001 ¥ p=0.0240%
. i
400 ! ! _%_ ] -
350 7 L
300 - -
= 250 L
e ] I
= 200 l o
S 150 A -
100 - l -
i X
50 - L
0 v v v r
pefors after before after
Fig L. Changes in alanine aminowransferase (ALT) after IFN and SNMC administration. Paired r-test was used, *P < 0.05 was regarded a5
significant.
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Fig 2, -Fetoprotein (AFP) changes with IFN and SNMC administration Paired f-test was used, *P < 0.05 was regarded as significant,

NS, not significant.

level. In contrast, IFN is considered to down-regulate
cell cycle progression at the transcriptional leve! and in-
duce apoptosis via the IFN receptor-mediated JAK-STAT
signaling pathway (17), This competing action of IFN
against HCV-related protein may be a direct anticancer
mechanism that inhibits HCC. Actually, a clinical study
has demonstrated anticancer effects of IFN administra-
tion against intrahepatic recurrence after resection of HCC
(18), and IFN has also been used to treat HCC in combi-
nation with anticancer agents such as S-fluorouracil (19).

Many reports have cited elevated AFP baselines as an
independent HCC risk factor (8, 9) along with age, gen-
der, liver histology stage, and ethnicity in HCV-infected
patients. In the present study, the AFP baseline was de-
creased in all IFN-treated patients, even IFN nonrespon-
ders, This indicates that JFN therapy, rather than liver-
protective therapy, universally reduces the risk factors of
HCC in HCC high-risk subjects with high AFP values
and advanced liver disease. Therefore, therapentic strate-
gies, such as long-term administration of low-dose IFN,
may inhibit HCC in patients who have failed to respond
to routine IFN treatment. Further investigation is needed
to evaluate IFN effect in relation to AFP production and
hepatocarcinogenesis,
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