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TABLE 1. Baseline Demographic and Viral Characteristics of Patients

Total Double-wild  70-Mutant 91-Mutant Double-mutant
Characteristic {n= 187 n=92) (n=42) (n=31 {n=22) P value®
Age (years) 56.2+9.3 55.7+£9.2 57.0+9.8 524499 61.8+4.7 0.003
Sex (male/female) 104/83 51/41 26/16 18/13 9/13 0.444
Body weight (kg) 60.9+11.6 60.9+11.7 62.2411.7 62.6+13.2 560475 (.193
Body mass index (kg/m?) 228+3.1 22.8+3.0 22.8+3.1 23.1+3.6 22.1+24 0.627
Past IFN therap%z €nazvejexpenencedt 118/69 45/47 34/8 20/11 19/3 <0.001
HCV RNA (x10° TU/mD)® 1,700 2,100 1,400 1,500 1,230 0.122
Fibrosis (0-2/3--4)° 105/29 56/11 22/6 14/7 135 0.366
Activity (0-1/2-3)¢ 83/50 42/24 1810 11/10 12/6 0.771
White blood cell (x10%1) 4,980+ 1,520 4,990+1,420 5,180+1,760 4,890+1,430 4,660+£1,560 0.795
Red blood cell (x10'%1) 4.34£0.46 4.33:£0.46 4.41+£0.52 4.39+0.42 4184032 0.145
Hemoglobin (g!di} 138+14 139+14 1404+ 1.7 142+1.4 135+1.1 0.253
Platelet (x10%/1 161 + 54 167 + 49 165+ 65 154 + 60 13830 0.067
ALT (IU/D T4+ 61 73 £ 67 79 + 56 81164 57437 0.263
+GTP (JUMD 62474 47+ 54 81189 70 +£93 78+ 78 0.032

IFN, interferon; HCV, hepatitis C virus; ALT, alanine aminotransferase; v-GTP, gamma-glutamyl transpeptidase.
*P value for comparison among double-wild, 70-mutant, 91-mutant, and double-mutant.

"alues expressed as median,

“Data for 53 patients are missing.

9Data for 54 patients are missing.

been treated previously for HCV infection (P<0.001). Those completing 12 weeks of treatment totaled 181,
Patients in the double-wild group had significantly of which 154 were assessed for HCV RNA dynamics
lower gamma-glutamyl transpeptidase (v-GTP) levels between baseline and week 12. Those completing
(P=0.032). 24 weeks of treatment totaled 153, and all were
assessed for HCV RNA quantitatively or qualitatively

Progress of Patients at week 24. Those completing 48 weeks of treatment

totaled 114. These 114 patients and the 55 patients

The progress of patients in this study is shown in  who had discontinued treatment because of treatment
Figure 1. Of the 187 patients, 183 completed 4 weeks failure entered a follow-up period. Among these
of treatment. Among them, 133 were assessed based 169 patients, 164 completed 24 weeks follow-up
on HCV RNA dynamics between baseline and week 4. and the sustained virological response (SVR) rate

l 187 Patients were treated ]

4 Discontinued treatment
o+ 3 Had adverse event
1 Had other reason

183 Completed 4-week treatment
133 Were assessed HCV RNA dynamics

2 Discontinued treatment
2 Had adverse event

181 Completed 12-week treatment
154 Were assessed HCV RNA dynamics 28 Discontinued treatment

25 Had treatment failure

1 Had adverse event

2 Had other reason

l 153 Completed 24-week treatment | 39 Discontimued treat
iscontinued treatment

30 Had treatment failure
4 Had adverse event
l 5 Had other reason

I 114 Completed 48-week treatment

I 24-week follow-up l

Fig. 1. Treatment and follow-up of the study patients. Treatment was discontinued for patients with
<2 Jog decrease from the baseline HCV RNA level at week 12 or detectable HCV RNA at week 24.
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TABLE II. Multivariate Analysis for Factors Associated With <1 log Decrease in HCV RNA Level at Week 4, <2 log Decrease
at Week 12, Detectable HCV RNA at Week 24, and Relapse After Treatment

Factor Category Odds Ratio 95% CI P value
HCV RNA <1 log decrease at week 4
White blood cells (x 10%1) <5,000/5,000< — — NS
+-GTP (IU/D <40/40< e e NS
Peg-IFN dose (pg'kg/week) By 0.1 ng'kg/week 0.80 0.67-0.97 0.020
Core aa 70 Wild/mutant 1/2.80 1.16-6.75 0.022
HCV RNA <2log decrease at week 12
¥v-GTP (IUA) <40/40< s - NS
Peg-IFN dose (pg'kg/week) By 0.1 ug’kg/week — — NS
Core aa 70 Wild/mutant 1/2.72 1.09-6.78 0.032
Detectable HCV RNA at week 24
Platelet (x10%1) <150/150< — — NS
+v-GTP (IUMD) <40/40< 1/2.46 1.02-5.95 0.045
Core aa 91 Wild/mutant 1/4.11 1.73-9.78 0.001
Relapse after treatment
Ribavirin dose (mg/kg/day) By 1 mg/kg/day 0.77 0.60-0.98 0.036
Virological response Complete early virological response/late 1/23.69 5.44-103.08 <0.001

virological response

CI, confidence interval; NS, not significant difference; v-GTP, gamma-glutamy! transpeptidase; Peg-IFN, pegylated interferon; aa, amino acid.

was 48.2% (79/164), based on per-protocol set. Among
the 106 patients who had an end-of-treatment
response and completed follow-up, 27 showed relapse
during the follow-up period; the relapse rate was 25.5%
(27/106).

IMPACT OF CORE-RELAPSE AFTER
TREATMENT (TABLE II)

Impact of core aa substitutions on <llog viral
decrease rate at week 4, <2log at week 12, detectable
HCV RNA at week 24, and virological relapse after
treatment (Table IT).

The impact of core aa substitutions on <1log viral
decrease rate at week 4, <2log at week 12, detectable
HCV RNA at week 24, and virological relapse after
treatment (Table II).

The impact of the core aa substitutions on <1 log viral
decrease at week 4, which is a predictor of non-sustained
virological response; fewer than 5% of patients without
1log decrease at week 4 had an sustained virological
response [McHutchison et al., 2009] was examined.
Among the 133 patients who completed 4 weeks of treat-
ment, 31 failed to show a >1log decrease of HCV RNA
level at week 4. Univariate analysis for factors associ-
ated with <1log decrease of HCV RNA level at week 4
was performed on the following variables: age, sex, body
weight, BMI, history of past IFN therapy, baseline HCV
RNA level, histological fibrosis and activity, white blood
cell count, red blood cell count, hemoglobin level,
platelet count, alanine aminotransferase (ALT) level,
y-GTP level, dose exposure of Peg-IFN and ribavirin,
and aa substitutions in the HCV core protein. The
results indicated that pretreatment white blood cell
count, y-GTP level, the mean dose of Peg-IFN during the
first 4 weeks of treatment and single-spot substitution in
the HCV RNA core position at aa 70 contributed to a
<1log decrease of HCV RNA level at week 4. Analysis of

these factors by multivariate logistic regression analysis
showed that substitution of aa 70 (odds ratio (OR) 2.80,
95% confidence interval (CI) 1.16-6.75, P=0.022) as
well as the mean dose of Peg-IFN (OR 0.80, 95% CI10.67—
0.97, P =0.020) was independently associated with viral
decline (<1log) at week 4.

Next, the impact of the core aa substitutions on <2 log
viral decrease rate at week 12, which is presently con-
sidered tobe the most reliable predictor of non-sustained
virological response [Fried et al., 2002; Davis et al.,
2003] was examined. Among the 154 patients who
completed 12 weeks of treatment, 25 failed to show a
>2log decrease of HCV RNA level at week 12. Uni-
variate analysis was performed on the same factors in
the preceding examination. As a result, pretreatment
y-GTP level, the mean dose of Peg-IFN during the first
12 weeks of treatment and single-spot substitution in
the HCV RNA core position at aa 70 contributed to a
<2log decrease of the HCV RNA level. These factors
were then analyzed by multivariate logistic regression
analysis; only substitution of aa 70 (OR 2.72, 95% CI
1.09-6.78, P=0.032) was found to be independently
associated with an insufficient virological response
(<2log HCV ENA decrease from baseline level) at
week 12,

The impact of the core aa substitutions on detectable
HCV RNA at week 24, which is another non-sustained
virological response predictor [Davis et al., 2003] was
also examined. Among 153 patients who completed
24 weeks of treatment, 30 still had detectable HCV RNA
at week 24. Univariate analysis revealed that pretreat-
ment platelet count, v-GTP level, and single-spot
substitution in the HCV RNA core position at aa 91
contributed to the HCV RNA remaining positive. Multi-
variate logistic regression analysis, using these
factors, indicated that substitution of aa 91 (OR 4.11,
95% CI 1.73-9.78, P=0.001) as well as v-GTP level
(>401U/) (OR 2.46, 95% CI 1.02-5.95, P =0.045) was
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independently associated with detectable HCV RNA
at week 24.

Next, the factors associated with virological relapse
after the treatment was examined. Univariate analysis
was performed on the virological response (complete
early virologival response or late virological response) in
addition to the factors in the preceding examination,
revealing the mean dose of ribavirin during the full
treatment period and a late virological response, but not
aa substitutions (single-spot substitution in the HCV
RNA core position at aa 70, P = 0.467; aa 91, P=0.776).

Rﬁa serates, % 0 13.3 25.9 40 100 100
e ! (0/10) (6/45} (7/21) (2/5) (6/6) (3/3)
100% - .
80%
60% -
40% -
20%
4 8 12 16 20 24
The firsttime of undetectable HCV RNA, week
R?a serates, % 36 286 211 133
PRETFER®  tor2s) (8/28) (8/38) (2/15)
100% -
60% . .
40%
20% -
0% . . - . .
<8 8-10 10-12 12¢
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gla serales, % 200 36 23.1 14.3
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40%
20%
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Coreamino acid substitution patterns

Fig. 2. Relapse rates according to the timing of HCV RNA
disappearance (A), mean ribavirin dose (B), and core amino acid
substitution patterns (C) in patients who had end-of-treatment
response and completed 24-week follow-up. Relapse rates are shown
as percentages and the number of patients with relapse in relation to
the total number of patients examined is shown at the top of each
column. Gray bar, sustained virological response; black bar, relapse.
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These factors were analyzed by multivariate logistic
regression analysis. This analysis revealed that the
mean ribavirin dose (OR 0.77, 95% CI 0.60-0.98,
P=0.036) and a late virological response (OR 23.69,
95% CI 5.44-103.08, P <0.001) were independently
associated with relapse.

Relapse Rates According to the Timing of
HCV RNA Disappearance, Ribavirin Dose, and
Core aa Substitution Patterns

The relapse rates were indicated according to the time
to the first non-detection of HCV RNA, mean ribavirin
dose and core aa substitution patterns (Fig. 2). The
relapse rate was 0% (0/10) in patients with undetectable
HCV RNA during 1-4 weeks, and increased 13.3% (6/
45) during 5-8 weeks, 25.9% (7/27) during 9—12 weeks,
40% (2/5) during 13-16 weeks, 100% (6/6) during 17~
20 weeks, and 100% (3/3) during 2124 weeks (Fig. 2A).
Similarly, the relapse rates increased as the mean
ribavirin dose decreased; 13.3% (2/15) in patients
receiving >12mg/kg/day of ribavirin, 21.1% (8/38) at
10-12 mg/kg/day, 28.6% (8/28) at 8—12 mg/kg/day, and
36% (9/25) at <8 mg/kg/day (Fig. 2B). On the other hand,
the relapse rates were similar among the four core aa
substitution patterns; 23.0% (14/61) in patients in the
double-wild group, 36% (9/25) in 70-mutant group,
23.1% (3/13) in 91-mutant group, and 14.3% (1/7) in
double-mutant group (Fig. 2C). In the subgroup of
patients receiving <10 mg/kg/day of ribavirin, no sig-
nificant difference of the relapse rates was observed
between double-wild group and 70-mutant and/or 91-
mutant group (31.3% (10/32) in double-wild group vs.
33.3% (7/21) in 70-mutant and/or 91-mutant group}, and
also in the patients receiving > 10 mg/kg/day of ribavirin
(13.8% (4/29) in double-wild group vs. 25% (6/24) in
70-mutant and/or 91-mutant group) (Fig. 3). Among
patients with complete early virological response, the
relapse rates were also similar between double-wild
group and 70-mutant and/or 91-mutant group (13.7% (7/
51) in double-wild vs. 18.4% (7/38) in 70-mutant and/or
91-mutant group). The impact of core aa substitutions
on relapse rates in patients with late virological
response could not be assessed because of the small
number of patients.

DISCUSSION

Kobayashi et al. [2010] investigated the clinical and
virological factors influencing these core aa substitu-
tions in patients infected with HCV genotype 1 who had
not received antiviral therapy, and found that HCV
variants with wild type of core aa 70 and 91 significantly
decreased with age, while those with the mutant type of
core aa 70 and/or 91 significantly increased with age.
Furthermore, they demonstrated that the proportion of
patients with the mutant type of core aa 70 HCV variant
significantly increased with an elevated y-GTP level and
a decrease in platelet counts. In this study, the signi-
ficant differences of baseline demographics between
patient groups according to core aa substitution pat-
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Fig. 3. Relapse rates according to core amino acid substitution patterns in patients receiving <10 mg/kg/
day and receiving > 10 mg/kg/day of ribavirin. Relapse rates are shown as percentages and the number of
patients with relapse in relation to the total number of patients examined is shown at the top of each
column. Gray bar, sustained virological response; black bar, relapse.

terns were similarly found in age, platelet count, and
y-GTP level. Accordingly, this study cohort had no
specificbias and seems to reflect the natural background
of the patients according to the HCV variance. In this
study, the impact of HCV core aa substitutions on the
virological response were evaluated by multivariate
analysis, in order to resolve the bias of patient back-
ground factors among the groups classified according to
the core aa substitution patterns. Recently, Abe et al.
[2010] reported that the human genotype of the
18099917 SNP at the IL28B locus was associated with
lower y-GTP level and viral wild type of core aa 70 and
91. Possibly these differences of IL28B genotype may
influence the difference of patient background factors.
Further studies are needed to clarify the relationship
between human genetic variation and HCV core amino
acid substitutions.

The HCV core protein has been reported to have an
effect on a variety of cellular functions [Lai and Ware,
2000; Joo et al., 2005; Ariumi et al., 2007; Waris et al.,
2007; Osna et al., 2008]. Currently, aa substitutions in
the HCV core region has been thought to be related
with outcome of antiviral therapy [Akuta et al., 2005;
Donlin et al., 2007] and also the development of
hepatocellular carcinoma [Akuta et al., 2007a; Hu
et al, 2009]. Importance of core aa substitutions,
especially at aa 70 and 91, comes to be recognized, and
the new method to detect these substitutions easily
has been proposed [Nakamoto et al., 2009]. As for the
mechanism of antiviral activity on core aa substitutions,
Ikeda et al. [2010] showed that core aa substitutions
were not associated with intracellular antiviral re-
sponse to IFN-alpha by in vitro analysis. The mecha-
nism of antiviral activity and hepatocarcinogenesis
on core aa substitutions has not been elucidated enough,
so far, Further in vitro studies will be needed to clarify
this.

Previous studies showed that patients with substitu-
tion of core aa 70 often had slow or no decrease in HCV
RNA levels during the early phase of IFN-alpha treat-
ment [Akuta et al., 2005, 2007b,c; Donlin et al., 2007].
Consistent with these reports, multivariate analysis in
this study revealed that substitution of core aa 70 could
be independently associated with insufficient viral
decline during the first 12 weeks after the treatment
(decline of <1log from baseline at week 4, <2 log at week
12). This suggests that patients with substitution of core
aa 70 are likely to fail to have a sustained virological
response. On the other hand, dose exposure of Peg-IFN
during the first 4 weeks of treatment was also inde-
pendently linked to a minimal decline in HCV RNA
(<1log) at week 4 in this study. This suggests that
maintaining the dose of Peg-IFN as high as possible
until the disappearance of HCV RNA can help avoid
treatment failure [McHutchison et al., 2002; Oze et al.,
20091, especially in patients with substitution of core aa
70. On the other hand, substitution of core aa 91 was
independently associated with detectable HCV RNA
at week 24. This suggests that patients with substitu-
tion of core aa 91 are likely to achieve non-sustained
virological response even if they had a >2 log decline in
the HCV RNA level at week 12. The reason for the
difference of the impact on virological response is not yet
clear,

Multivariate logistic regression analysis also showed
that the dose exposure of ribavirin during the full
treatment period and having late virological response
were independently associated with relapse. As for
ribavirin exposure, it has been previously demonstrated
that the relapse rate among patients responding to the
treatment showed a decline in relation to the increase in
the dose of ribavirin [Hiramatsu et al., 2009]. In this
study, relapse rates were also decreased from 36% to
13.3% with increasing dose exposure of ribavirin among
patients with end-of-treatment response. These results
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confirm that maintaining a sufficient dose of ribavirin
during the full treatment period could reduce the
possibility of relapse, and that an extended duration of
therapy for patients with late virological response could
increase the chance of achieving sustained virological
response, regardless of core aa substitution patterns
[Berg et al., 2006; Pearlman et al., 2007; Ferenci et al.,
2010].

In this study, the COBAS Amplicor HCV Test v2.0,
with a lower limit of detection of 50 IU/ml, was used to
assess the serum HCV RNA. Recently, real-time PCR-
based HCV RNA assays with a higher sensitivity,
COBAS TagMan HCV assay (Chugai-Roche Diagnos-
tics), with a lower limit of detection of 151U/ml, have
been introduced. Sarrazin et al. [2010] compared
virological response rates that were originally tested
by COBAS Amplicor assay with those retested by
COBAS TagMan assay, using the same cohort. Among
genotype 1 patients, complete early virological response
and sustained virological response rates were similar
when virological responses were defined as <50 IU/ml
by Amplicor assay (77% and 87%) and <15IU/ml by
TagMan assay (76% and 88%). Therefore, measuring
HCV RNA by the Amplicor assay in this study would
have little affects on the results.

In conclusion, the results have demonstrated that
substitution of core aa 70 could be independently
associated with an insufficient decline in HCV RNA
level during first 12 weeks, and substitution of core aa 91
was independently associated with detectable HCV
RNA at week 24, all of which were considered to be
important negative predictors of attaining sustained
virological response in patients with HCV genotype 1
treated with Peg-IFN plus ribavirin. On the other hand,
only dose exposure of ribavirin and no complete early
virological response was independent predictors of
virological relapse among patients with end-of-treat-
ment response, not substitution of core aa 70 or 91. The
aa substitution patterns of the HCV core protein can be
an important pretreatment predictor for non-response
in patients with HCV genotype 1 treated with Peg-IFN
plus ribavirin, but not for relapse after the completion of
therapy.
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Hepatocellular carcinomas can develop in
simple fatty livers in the setting of
oxidative stress

Sir,

It is doubtless that non-alcoholic fatty liver disease (NAFLD)
has become a critical public health issue in most developed
countries,' In addition to its close association with metabolic
disorders and cardiovascular events, NAFLD itself can pro-
gress to life-threatening liver diseases, cirrhosis and hepato-
cellular carcinoma (HCC).'? Surprisingly, recent clinical
observations have revealed that HCC can develop in non-
cirrthotic, but steatotic livers without significant fibrosis.>*
In the reports, authors emphasised the importance of underlying
metabolic disorders and oxidative stress in hepatocarcinogen-
esis in such NAFLD cases.

We herein report a case of NAFLD complicated by HCC, in
which the potential contribution of oxidative stress to hepato-
carcinogenesis in NAFLD has been further strongly suggested.

In May 2006, a 72-year-old obese Japanese man was
admitted to the National Hospital Organization Osaka National
Hospital, Japan, because of a hepatic nodule. The patient had a
5 year medical history of hypertension and fatty liver. He
underwent an operation for abdominal aortic aneurysm in April
2004, and had since been an outpatient. Follow-up abdominal
ultrasonography showed, in addition to hepatic steatosis, a
nodular lesion approximately 2 cm in diameter in the left lobe
of the liver. The hepatic nodule had been growing larger, and
findings of computed tomography (CT) strongly suggested that
it was HCC (Fig. 1).

On admission, he appeared to be healthy except for obesity,
and the laboratory test results showed normal serum levels of
transaminases and negativity for hepatitis B and C viruses.
After the examinations, under the tentative diagnosis of HCC,
a surgical operation was performed to remove the left lobe of
the liver. The cut surface of the liver sample was smooth and
yellowish-brown, and demonstrated the clearly circumscribed
nodule Sem in diameter (Fig. 2). Histological examination
revealed that the nodular lesion was well-differentiated
HCC (Fig. 3A), and the background hepatic disorder was
simple steatosis without inflammation and fibrosis
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Fig. 1 Findings of computed tomography. A hypervascular nodule is seen in
the left lobe of the liver (asterisk).

Fig. 2 The cut-surface of the liver sample. A well-circumscribed nodular
fesion Scm in diameter is present.

(Fig. 3B). Routine pathological examination couldn’t detect
any causative factors in hepatocarcinogenesis, such as iron
overload. However, an immunohistochemical analysis
revealed that as well as tumour cells, a few non-tumourous
hepatocytes showed immunoreactivity for anti-oxidised
phosphatidylcholine (oxPC; Fig. 3A.B insets), a marker of
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Fig.3 Microscopic findings of the liver sample. (A) The hepatic nodule consists of well-differentiated HCC (H&E). (B) A background liver condition is simpie sieatosis
without fibrosis (Azan-Mallory stain for collagen). Insets: steatotic liver cells of both tumourous and non-tumourous portions are positive for oxPC (immunoperoxidase

with anti-oxPC).
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oxidative cellular injury.” The immunoreactivity was found
restrictively in steatotic cells in both tumourous and non-
tumourous portions. It suggested that the steatosis-related
oxidative hepatocellular injury had persisted and had played
a certain role in the development of HCC. His postoperative
course was uneventful and he was discharged. Follow-up
examinations have been done every 3 months, resulting in
no evidence of tumour recurrence. When last seen, in Decem-
ber 2009, he was well.

Like the present case, HCC can develop in non-inflamma-
tory, non-fibrotic, but steatotic livers. A previous case report of
HCC arising in the absence of advanced NAFLD emphasised
the potential roles for metabolic factors (diabetes, hypenensien,
obesxty and dysllpndaemla) and oxidative stress in hepatocar-
cinogenesis.* Oxidative stress is generall recogmsed as an
important factor in hepatocarcinogenesis.”® Our immunohis-
tochemical results showed oxPC-positive steatotic hepatocytes
in the background liver tissue of HCC. OxPC, one of the lipid
peroxides, is a highly specific marker of oxidative damage. In
our previous observation, its immunoreactivity was seen
mainly in steatotic or degenerated hepatocytes in NAFLD,
and only in some Kupffer cells in normal liver tissues.’
Hence, the present result suggested that the fatty liver had
chronically been exposed to oxidative stress, which was
probably initiated prior to hepatocarcinogenesis. To our
knowledge, this is the first direct evidence of oxidative
hepatocellular injury occurring in simple fatty livers compli-
cated by HCC. Excess fat accumulation itself, even in the
absence of inflammation, can be a source of oxidative stress
that induces hepatocarcinogenesis. In conclusion, simple
steatosis-related oxidative stress should be considered as
one of the risk factors of HCC.
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Benign prostatic glands as a tissue
component of testicular teratoma: an
uncommon histological finding

Sir,

The occurrence of benign prostatic tissue as a component of
iesﬂcular teratoma has only been described as a single case
report.’ This may be due to its rare occurrence, as well as the
failure of the diagnostic pathologist to recognise glands as
prostatic on routine sections and to subsequently confirm this
by immunohistochemistry. In our laboratory we utilise Solufix
(Tissugen, Australia), a glutaraldehyde-based tissue fixative for
routine histology. This agent preserves the spermine content of
prostatic secretory granules (PSG) which stain intensely with
eosin on mutme stains allowing easy recognition of prostatic
epithelium.’

We present two cases of benign prostatic glandular tissue
occurring in two patients with primary testicular tumours; a
mature teratoma in a 35-year-old male and a mixed germ cell
tumour (30% mature teratoma) in a 39-year-old male. Each
patient underwent routine inguinal orchidectomy for a clini-
cally detected testicular mass.

On microscopy, benign gland structures were recognised
which were lined by two cell types and bore some resemblance
to prostatic acini. These glands were highlighted by their
intense eosinophilic PSG (Fig. | and 2), and were distributed
either singularly or as clusters separated by bland stroma.
Lining epithelium showed variable morphology ranging from
bland epithelial cells consistent with benign prostatic glands
(Fig. 1) to epithelial cells with larger nuclei and prominent
nucleoli (Fig. 2), consistent with prostatic intraepithelial neo-
plasia (PIN). The prostatic nature of the glands was sub-
sequently confirmed by strong diffuse cytoplasmic reactivity
with immunohistochemistry for PSA (Dako, USA; Fig. 1 inset)
and prostatic acid phosphatase (Dako; not shown). Basal cells
were confirmed with immunostaining for high molecular
weight cytokeratin 34BE12 (Dako; Fig. 2 inset).

Recognition of the first case prompted a histological review
of all testicular teratomas over a 10 year period which included
20 testicular tumours comprising pure teratomas (12 = 10) and
mixed germ cell tumours with a mature teratoma component
of >10% (n=10). This review identified the second case,

Fig. I Benign prostatic glands within a testicular germ cell tumour surrounded
by bland stroma. Small eosinophilic granules (prostate secretory granules) are
seen in the apical cytoplasm confirming prostatic epithelial differentiation.
Inset: These cells are strongly labelled with PSA immunostaining,
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Indications and limitations for aged patients with chronic hepatitis
C in pegylated interferon alfa-2b plus ribavirin combination therapy
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Background & Aims: This study investigated the efficacy and
adverse effects of pegylated interferon (Peg-IFN) plus ribavirin
therapy in aged patients with chronic hepatitis C (CH-C).
Methods: A total of 1040 naive patients with CH-C (genotype 1,
n=759; genotype 2, n =281), of whom 240 (23%) over 65 years
old (y.0.), were treated with Peg-IFN alfa-2b plus ribavirin and
assessed after being classified into five categories, according to
age.

Results: The discontinuance rate was higher for patients over 70
y.0. (36%), the most common reason being anemia. In the pres-
ence of genotype 1, the SVR rate was similar (42-46%) among
patients under 65 y.o. and declined (26-29%) among patients
over 65 y.o. For patients over 65 y.o., being male (Odds ratio,
OR, 3.5, p=0.035) and EVR (OR, 83.3, p <0.001) were significant
factors for SVR, in multivariate analysis. The Peg-IFN dose was
related to EVR, and when EVR was attained, 76-86% of patients
over 65 y.o. achieved SVR. SVR was not achieved (0/35, 0/38,
respectively) if a 1-log decrease and a 2-log decrease were not
attained at week 4 and week 8, respectively. In the presence of
genotype 2, the SVR rate was similar (70-71%) among patients
under 70 y.o0. and declined among patients over 70 y.o. (43%).

Keywords: Pegylated interferon plus ribavirin therapy: Chronic hepatitis C: Aged
patients.
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lular carcinoma; Peg-IFN, pegylated interferon; SVR, sustained virologic response;
RVR, rapid virologic response; EVR, early virologic response; LVR, late virologic
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Conclusions: Aged patients up to 65 y.o. with genotype 1 and 70
y.0. with genotype 2 can be candidates for Peg-IFN plus ribavirin
therapy. The response-guided therapy can be applied for aged
patients with genotype 1,

© 2010 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.

Introduction

Pegylated interferon (Peg-IFN) plus ribavirin combination ther-
apy has led to a marked progress in the treatment of chronic hep-
atitis C (CH-C) [1-4]. However, in aged patients, problems remain
with respect to its anti-viral effect and tolerability [5-9].
Recently, the addition of a protease inhibitor to Peg-IFN plus riba-
virin combination therapy has been reported, on the one hand, to
improve the anti-viral effect, and, on the other hand, to increase
side effects, especially severe anemia [10-11].

Therefore, this new therapy does not solve the problems
encountered when treating aged patients,

With aging, the progression of liver fibrosis and the occur-
rence of hepatocellular carcinoma (HCC) have been shown to be
accelerated, especially in patients over 60 y.o. [12-14]. In general,
the anti-viral therapy can lead to an improvement in liver fibrosis
and thus diminish the risk of HCC and ameliorate the prognosis in
patients with CH-C [15-21). Among aged patients, those results
are mainly achievable upon eradication of the hepatitis C virus
(HCV) [18,21]. Accordingly, the first goal of treatment of aged
patients with a high-risk of HCC should be HCV elimination.

Thus, a treatment strategy, aiming at the improvement of the
anti-viral efficacy in aged patients, should be established based
on detailed large-scale studies.

Some points need to be further elucidated when using the
Peg-IFN plus ribavirin combination therapy for the treatment of
aged patients with CH-C: (i) the characteristics before treatment
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that would lead to the successful elimination of HCV, (ii) the pre-
diction factors of treatment efficacy after the initiation of the
therapy, and (iii) the utility of a response-guided therapy estab-
lished in the treatment.

In the present study, using a large cohort, we aimed at clarify-
ing these points taking into account the patients’ age.

Patients and methods
Puatients

This study was a retrospective, multicenter trial conducted by the Osaka Univer-
sity Hospital and other institutions participating in the Osaka Liver Forum. A total
of 1040 naive patients with CH-C were enrolled between December 2004 and
June 2007. All patients were Japanese, infected with a viral load of more than
10* 1Ufml, and treated with a combination of Peg-IFN alfa-2b plus ribavirin.
Patients were excluded from the study if they had decompensated cirrhosis or
other forms of liver disease (alcohol liver disease, autoimmune hepatitis), co-
infection with hepatitis B or anti-human immunodeficiency virus. This study
was conducted according to the ethical guidelines of the 1975 Declaration of Hel-
sinki and informed consent was obtained from each patient.

Treatment

All patients received Peg-IFN alfa-2b (PEGINTRON; Schering-Plough, Kenilworth,
NJ, USA) plus ribavirin (REBETOL; Schering-Plough). Treatment duration was
48 weeks for patients with genotype 1 and 24 weeks for those with genotype 2.
As a starting dose, Peg-IFN alfa-2b was given once weekly, at a dosage of
1.5 pug/kg, and ribavirin was given at a total dose of 600-1000 mg/day based on
body weight (body weight<60kg, 600mg; 60-80kg, 800mg: >80kg,
1000 mg), according to a standard treatment protoco! for Japanese patients.

Dase reduction and discontinuance

Dose modification followed, as a rule, the manufacturer’s drug information on the
intensity of the hematologic adverse effects. The Peg-IFN alfa-2b dose was
reduced to 50% of the assigned dose when the white blood cell (WBC) count
was below 1500/mm?>, the neutrophil count below 750/mm® or the platelet
(Plt) count below 8 x 10*/mm?, and was discontinued when the WBC count
was below 1000/mm?, the neutrophil count below 500/mm® or the Plt count
below 5 x 10%/mm?®, Ribavirin was also reduced from 1000 to 600 mg, 800 to
600 mg, or 600 to 400 mg when the hemoglobin (Hb) was below 10 g/dl, and
was discontinued when the Hb was below 8.5 g/dl. Peg-IFN alfa-2b and ribavirin
had to be both discontinued if there was a need to discontinue either of them. No
ferric medicine or hematopoietic growth factors, such as epoetin alpha, or gran-
ulocyte-macrophage colony stimulating factor (G-CSF), were administered,

Virologic assessment and definition of virologic response

Serum HCV RNA level was quantified using the COBAS AMPLICOR HCV MONITOR
test, version 2.0 (detection range 6-5000 KIU/ml; Roche Diagnostics, Branchburg,
Nj} and qualitatively analyzed using the COBAS AMPLICOR HCV test, version 2.0
(fower limit of detection 501U/mi; Roche Diagnostics). The rapid virologic
response (RVR) was defined as undetectable serum HCV RNA at week 4; the
early virologic response (EVR) as undetectable serum HCV RNA at week 12;
and the late virologic response (LVR) as detectable serum HCV RNA at week
12 and undetectable serum HCV RNA at week 24. Moreover, the sustained viro-
fogic response (SVR) was defined as undetectable serum HCV RNA, 24 weeks
after treatment.

According to the protocol, genotype 1 patients, with less than a 2-log
decrease in HCV RNA level at week 12 compared to the baseline, or with detect-
able serum HCV RNA at week 24, had to stop the treatment and were regarded as
non-response (NR). Treatment discontinuance was evaluated except for those
pati who had discontinued the treatment at up to 24 weeks, due to absence
of response. Anti-viral efficacy was evaluated, for all study patients, using the
intention-to-treat analysis (ITT analysis) and the per protocol analysis (PP analy-
sis} for patients without treatment discontinuation due to side effects, and was
assessed considering the definition of EVR or LVR for genotype 1, and RVR or
non-RVR for genotype 2, as previously reported {1].

Assessment of drug exposure

The amounts of Peg-IFN aifa-2b and ribavirin, taken by each patient during the
full treatment period, were evaluated by reviewing the medical records. The
mean doses of Peg-IFN alfa-2b and ribavirin were calculated individually as aver-
ages, on the basis of the body weight at baseline: Peg-1FN alfa-2b expressed as ug/
kgjweek, ribavirin expressed as mg/kg/day.

Statistical analysis

Patients’ baseline data are expressed as means £ SD or median values, To analyze
the difference between baseline data, ANOVA or Mantel-Haenszel Chi-square test
were performed. Factors associated with the viral response were assessed by uni-
variate analysis using the Mann-Whitney U test or Chi-square test and multivar-
iate analysis using logistic regression analysis. A two-tailed p value <0.05 was
considered significant. The analysis was conducted with SPSS version 15,0} (SPSS
inc,, Chicago, IL).

Results
Patient’s profile

Baseline characteristics of the patients categorized by age are
shown in Table 1.

Genotype 1 patients (n = 759) were distributed into five cate-
gories: 266 patients were under 55 y.o. (group 1A), 159 were 55-
59 y.o. (group 1B), 149 were 60-64 y.o. (group 1C), 134 were 65-
69 y.o. (group 1D), and 51 were 70 y.o. or older (group 1E). With
advancing age, the male-to-femaie ratio and peripheral blood cell
count (WBC, neutrophil count, Red blood cell (RBC), Hb, PIt)
decreased significantly. Patients with a progression of liver fibro-
sis (METAVIR fibrosis score 3 or 4) significantly increased with
age {Table 1A).

Genotype 2 patients (n = 281) were also distributed into five
categories: 145 patients were under 55 y.o. (group 2A), 43 were
55-59 y.o. (group 2B), 38 were 60-64 y.o. (group 2C), 41 were
65-69 y.o. (group 2D), and 14 were 70 y.0. or older (group 2E).
As observed in genotype 1 patients, the peripheral blood cell
count decreased and the ratio of advanced fibrosis (score 3-4)
increased significantly with age (Table 1B). For both genotypes,
the initial doses of Peg-IFN in patients over 70 y.0. were lower
than in those under 70 y.o., this was not the case for the ribavirin
doses.

Dose reduction and discontinuance for adverse event

The overall discontinuance rate of treatment was 15% (140/919);
18% (112/639) for genotype 1 and 10% (28/280) for genotype 2,
respectively. Table 2 shows the reason for and the rate of treat-
ment discontinuance according to age. The discontinuance rate
increased with age, being 10% (36/363) for patients under 55
v.0,, 15% (27/182) for patients with 55-58 y.0., 17% (28/169) for
patients with 60-64 y.o., 19% (28/147) for patients with 65-70
y.0, and significantly higher, 36%, (21/58) for patients over 70
y.0. The discontinuance of treatment due to hemolytic anemia
was significantly higher for patients over 70 y.0. as compared
to those under 70 y.o. (<70 y.0., 1% (9/861) vs. »70 y.0., 16%
(9/58), p <0.0001).

The rate without dose reduction of both drugs decreased with
age (<55 y.0., 41% (171/411); 55-59 y.0., 20% (40/202); 60-64
y.0., 26% (48/187), 65-69 y.0., 23% (41/175); >70 y.o, 18% (12f
65)). In the presence of genotype 1, the mean dose of Peg-IFN
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Table 1. Baseline characteristics of patients.
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Patients with genotype 1

Factor 85- 89 y.0. 270 y.0.

s e SR = T

Age (y.0.) 444 £81 668+14 714 £1.7
646117 563 92  <0.001
5608 + 166 | 488841488 511 488321511 <0,001

2923 + 1214

144+15

17 2599+ 1149 <0.001

137214

Patients with genotype 2

Faclor

+, Data shown are median values,
!, 201 Missing.

t, 82 Missing.

“, Initial doses.

during the whole treatment period was lower (1.1 0.3 ug/kg/
week) for patients over 70 y.o. than for those under 70 y.o.
(1.3 £0.3 pg/kg/week) and that of ribavirin decreased with age
(<55 y.0,, 10.3 + 1.9 mgfkg/day; 55-59 y.0., 9.8 £ 1.9 mg/kg/day:
60-64 y.0., 9.3 + 2.3 mg/kg/day; 65-69 y.0.. 9.2 2.3 mg/kg/day:
>70 y.0., 8.5 + 2.5 mg/kg/day). The same tendency was observed
with genotype 2.

Sustained virologic response

In genotype 1 patients, the overall SVR rate was 40% (305/759),
being 46% (123/266) for group 1A, 44% (70/159) for group 1B,
42% (62/149) for group 1C, 26% (35/134) for group 1D, and 29%
(15/51) for group 1E, following ITT analysis. The same tendency
was observed using the PP analysis (n=647). The SVR rates for
patients over 65 y.o. were significantly lower than those for
patients under 65 y.o. (ITT analysis: >65 y.o0., 27% vs. <65 y.0.,

139+ 14

44%, p <0.0001; PP analysis: >65 y.0., 31% vs. <65 y.0., 50%,
p <0.0001) (Fig. 1A). Among genotype 1 patients over 65 y.0.,
the SVR rate was significantly lower for female patients than
for male patients (ITT analysis: male, 40% (31/77) vs. female,
18%(19/108), p <0.001; PP analysis: male, 49% (27/55) vs. female,
20% (18/90), p <0.001).

Moreover, for genotype 2 patients, the overall SVR rate was
78% (220/281), being 88% (128/145) for group 2A, 70% (30/43)
for group 2B, 71% (27/38) for group 2C, 71% (29/41) for group
2D, and 43% (6/14) for group 2E, following ITT analysis, The same
tendency was observed with the PP analysis (n=253). The SVR
rates for patients over 70 y.o. were significantly lower than those
for patients under 70 y.o. (ITT analysis: >70 y.0.,43% vs. <70 y.0.,
80%, p<0.0001; PP analysis: =70 y.0., 56% vs. <70 y.o., 85%,
p <0.05) (Fig. 1B). Among patients over 70 y.o. with genotype 2,
the difference according to gender was not clear because of the
small sample.

Journal of Hepatology 2011 vol. xxx | XXX~XXX 3




Research Article

U] Table 2. Reasons for treatment discontinuation.

" > Factor 55- 59 yo. 60-64 y.0. 65-69 y.0. 270 yo. Total
(n = 147) (n = 58)

A
100 l Intention to treat analysis Per protocol analysis
90
80
~ 70 50 49 49
£ 60 44 o7 (
2 (70 137y
@ 50 1
B o ’
30
20
10
0 -
<55 55-59 60-64  65-69 70
Age (years)
B \ Csé!ym.
Intention to treat analysis [l Per protocol analysis E
e B
1007 (128 g - - I Hov RNA positive st weok 24
004 145 0 oy Mooy T [7] HEV RNA negative at woek 24
80 o o G s O 55 I oty oo mponse
g ;g 1 " ‘ I Lste virologic respanse
5 50 4 70€ y.0.
%40- Fig. 2. Antiviral effect during treatment according to age. (A) <55 y.o. (B) 55-
30 59 y.o0. (C) 60-64 y.0. (D) 65-69 y.0. (E) 270 y.0.
20 P
101 I the patients over 65 y.o. (p <0.0001). Moreover, among the viro-
: logic responders, the proportion of LVR tended to increase in
55 55-59 60-64  65-69 70¢ d
: Age (years) patients over 65 y.o. (25-30%) compared to patients under 65

y.0. (14-18%) (p = 0.06).

Fig. 1. SVR rate according to age. (A) Genotype 1. (B) Genotype 2.

SVR rate according to the timing of HCV RNA negativation
Timing of HCV RNA negativation for genotype 1, according to age

SVR rates according to EVR or LVR in genotype 1, and RVR or non-
Treatment responses distributing EVR, LVR, and NR according to RVR in genotype 2 are summarized in Table 3. Genotype 1
age are shown in Fig. 2. The rates of NR were similar in patient patients with EVR achieved high SVR rates regardless of age; in
groups under 65 y.o. (30-36%), but increased in almost half of particular, if EVR had been attained, 76% of patients with 65-69
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Table 3. SVR rate according to genotype and viral response in patients responding to PEG-IFN plus ribavirin combination therapy.

Factor <56 y.0. 55-59 y.o. 60- 64 yo. 85-69 yo. 270 y.0.
with EVR, % (n) 85 (114/134) 79 (62/79) 81 (55/68) 76 (29/38) 86 (1?!14)
with LVR, % (n) 23 (7/30) 29 (517) 46 (5/11) 23 (3113) 17 (1/6)
Genotype2
' with RVR, % (n) 93(57/81) 82(14n7) 85 (17/20) 92 (11/12) 100 (4/ay |
without RVR*, % (n) 96 (22/23) 60 (6/10) 57 (417) 50 (4/8) 0 {0/3)
RVR, rapid virologic response.
EVR, early virologic response.
LVR, late virologic response.
+. Serum HCV RNA was detectable at week 4, but undetectable at week 24,
Table 4. Multivariate analysis for the factors associated with SVR among all patients.
Odds ratio

Factor Category

male / female

<2000 / 22000

Serum HCV RNA (KIU/mi)
e : G,;‘&

Histology (METAVIR); Fibrosis

y.0. and 86% of patients over 70 y.o. achieved SVR, and these SVR
rates compared favorably with those of younger patients. On the
other hand, the SVR rates for patients with LVR ranged from 17%
to 46%, which were lower than those for EVR patients in each age
group, and no significant differences of SVR rates were found
among LVR patients by age.

With genotype 2, patients with RVR achieved high SVR rates
ranging from 82% to 100% regardless of age. Even for patients
without RVR, 96% of those under 55 y.o. attained SVR, a rate that
was significantly higher than that for patients over 55 y.o. (50%,
14/28) (p <0.001).

Factors associated with SVR for genotype 1

The factors associated with SVR were assessed for the variables
shown in Table 1. The factors selected as significant by the uni-
variate analysis: age, gender, WBC, neutrophils, RBC, Hb, PIt,
aspartate aminotransferase, serum HCV RNA level, the degree of
liver fibrosis, and the initial dose of Peg-IFN, were evaluated by
multivariate logistic regression analysis. The factor of age over
65 y.0. was the independent factor for SVR (p = 0.005), apart from
the gender (p = 0.001), Pt value (p <0.05), and serum HCV RNA
level (p = 0.01) (Table 4).

Factors associated with EVR and SVR for patients over 65 y.o. with
genotype 1

The results of univariate analysis for EVR among patients over 65
y.0. are shown in Table 5A. Gender, PIt value, and mean dose of
Peg-IFN during the first 12 weeks were factors significantly asso-
ciated with EVR. [n multivariate analysis, the mean dose of Peg-
IFN during the first 12 weeks was the independent factor for
EVR (p=0.03), apart from gender (p=0.002) (Table 5B). The
EVR rates were 41% (41/101) in patients who received >1.2 pg/
kg/week on average during the first 12 weeks, and declined to
36% (8/22) in patients given 0.9-1.2 ug/kg/week of Peg-IFN, and

0.353-0.777
j 0.401 - 0.896 0.010
(oBsa. . = o02a-q07e 10090

to 14% (3/22) in patients administered with <09 pg/kg/week of
Peg-IFN.

The baseline and on-treatment factors, which are correlated
with the SVR among the patients over 65 y.o., were assessed by
univariate and multivariate analyses. Univariate analysis showed
that factors significantly associated with SVR were gender and
virologic response (Table 6A), and they were also selected as sig-
nificant independent factors in multivariate analysis (p = 0.035,
p <0.001) (Table 6B).

Negative prediction of SVR for patients over 65 y.o. with genotype 1

We tried positive and negative predictions of SVR for aged
patients, focusing on the decrease of HCV RNA at treatment week
4 and 8. The SVR rate was 47% (29/62) for patients with more
than a 1-log decrease in HCV RNA level at week 4, while no
patients with less than a 1-log decrease at week 4 attained SVR
(0/35) (p <0.0001). Similarly, 55% (35/64) of patients with more
than a 2-log decrease at week 8 attained SVR, whereas no
patients with less than a 2-log decrease at week 8 attained SVR
(0/38) (p <0.0001).

Discussion

Peg-IFN plus ribavirin combination therapy can improve anti-
viral efficacy and is presently recommended as first-line therapy
|1-4). However, with respect to aged patients with CH-C, there
have been only a few small-scale cohort studies which reported
poor anti-viral effect and poor tolerability in comparison with
non-aged patients [5-9]. The problem in the treatment of aged
patients with CH-C is most serious in Japan, because HCV carriers
in Japan are 10-20 years older than those in the United States and
European countries [22]. Therefore, in the present study, we
examined the efficacy and prevalence of side effects with a focus
on patient’s age using a large-scale cohort.
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Table 5. Factors associated with EVR among patients over 65 y.o.

Univariate analysis
Factor

=

*%”g

+25

-
. ‘ Fibrosis, 0-2/3 -4 25/10
Histology (METAVIR]: Activity, 0-1/2-3 16/19 29137

Peg-IFN dose (ug/kg/week)t 1.35£0.24 1252031

+, Data shown are median values.
', 43 Missing.

%, Mean doses during 0 to 12 weeks.
N.5., not statistically significant.

Table 6. Factors associated with SVR among patients over 65 y.o.
Univariate analysis

Factor SVR Non-SVR pvaiue

Agelyo) 680224 ' 67.7425 0.45

.

White blood cells (/mm?) 5006 £ 1516 - 50001409 081

16.1£5.6 143147
e

Fibrosis, 0-2/3 -4
Activity, 0-1/2-3

Histology (METAVIR)t:

Peg-IFN dose (ug/kgiweek)t

Factor Category Odds ratio 95% Cli p value
Virologic response non-EVR 0012 0.004 - 0.043 <0.001
+, Data shown are median values.
!, 43 Missing.

f, Mean doses during treatment.
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With respect to the side effects and discontinuance rate of
treatment in aged patients with CH-C, treated with Peg-IFN plus
ribavirin combination therapy, Reddy et al. reported that there
was no difference related to the incidence and reason for side
effects between non-aged and aged patients [6]. Another paper
reported that the incidence of side effects was more frequent in
aged patients [5]. In our study, not only the continuance rate
without reduction of both drug decreased with age, but also the
discontinuance rate of treatment increased with age, with a third
of the patients over 70 y.o. discontinuing the treatment. The dis-
crepancy, existing between our results and those reported in the
former study cited above, is due to the difference in the number
of aged patients enrolled; Reddy’ s study analyzed a small cohort
including only a few cases of patients over 65 y.0. and classified
all those over 50 y.o. as aged patients.

Discontinuance of treatment due to progression of anemia
was significantly higher in patients over 70 y.0., accounting for
43% (9/21) of the discontinuance in this group. Although the ratio
of advanced fibrosis (score 3-4) increased with age, the high dis-
continuance rate due to anemia among patients over 70 y.0. was
similar regardless of the progression of fibrosis (F0-2: <70 y.0., 1%
(6/559) vs. =70 y.0., 21% (6/28), p <0.0001; F3-4: <70 y.o0., 0% (0/
83) vs. 270 y.0., 22% (2/9), p <0.0001). It is possible that poor
hematopoietic function and renal function led to the progression
of anemia in aged patients. For patients who develop severe ane-
mia, using epoetin alpha or taribavirin, which are ribavirin pro-
drugs, has been shown to result in a lower incidence of anemia,
although no significant increase of SVR has been reported so
far, even with the addition of taribavirin to Peg-IFN [23-24].

With genotype 1 patients, the SVR rates were almost equal up
to 65 y.o. (49-50%), but decreased to 31% (45/145) among the
patients that were over 65 y.o., and even for those who com-
pleted the entire treatment schedule in this study. Since the
degree of liver fibrosis and drug exposure have been shown to
be associated with anti-viral efficacy, the progression of liver
fibrosis or decrease of drug exposure with age could account
for the reduction of SVR rate among the aged patients. However,
the stratified analysis, according to the progression of liver fibro-
sis and drug exposure, revealed that older patients still yielded
Jow a SVR rate (F0-2, Peg-IFN during the first 12 weeks
>1.2 pg/kg/week:<65 y.0., 55% (143/261) vs. =65 y.o0., 33% (15/
46), p <0.0001; FO-2, Peg-IFN during the first 12 weeks <1.2 ug/
kg/week:<65 y.0., 43% (26/60) vs. =65 y.o., 23% (6/26),
p =0.07), which means that older patients would be difficult to
treat. From our results showing a low SVR rate and a high discon-
tinuance rate for patients over 65 y.o., the genotype 1 patients
under 65 y.o were those who benefited the most from Peg-IFN
plus ribavirin combination therapy. The high prevalence of treat-
ment failure (non-SVR) among the aged patients seems to be due
to the high populations of NR and LVR (Fig. 2). A high population
of LVR is considered to lead to a higher transient response rate
among aged patients, since those over 65 y.o. with LVR showed
a much higher relapse rate (79%, 15/19) than those with EVR
(21%, 11/52) (p <0.0001), as can be seen from Table 3.

In this study, multivariate analysis for SVR, in patients over 65
y.0., showed that the factors associated with SVR were EVR and
gender. This indicates that better SVR can be expected even with
older patients if EVR is attained and response-guided therapy
guidelines can be useful for aged patients. A low SVR rate among
aged female patients was as previously reported [7], although the
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mechanism remains unclear. This finding suggests that female
patients should be treated before 65 y.o.

The next question is how aged patients should be treated in
order to attain EVR. We have examined the impact of drug expo-
sure on treatment efficacy [25-26] and reported that Peg-IFN is
dose-dependently correlated with EVR [25]. In this study, the
dose-dependent efficacy of Peg-IFN for EVR was also revealed
in aged patients over 65 y.o., with less than 0.9 pg/kg/week of
Peg-IFN leading to a low EVR rate for aged patients. If patients
are difficult to treat with more than 1.2 pg/kg/week of Peg-IFN,
using as much Peg-IFN as possible is desirable, in order to attain
higher EVR rates, Accordingly, a reduction of Peg-IFN to 80% may
need to be considered, although the manufacturer’s drug infor-
mation recommends reducing the dose of Peg-IFN to 50% of the
assigned one. Since reduction of Peg-IFN has been reported to
not affect the SVR rate after HCV RNA disappearance [26], using
G-CSF for aged patients who develop severe neutropenia can be
beneficial, especially in the first 12 weeks.

We also examined the negative prediction of SVR, i.e. an HCV
RNA decrease at an earlier point of treatment than the usual pre-
diction at treatment week 12 of a 2-log decrease, among aged
patients with CH-C treated by Peg-IFN plus ribavirin combination
therapy. We found that none of the patients without a 1-log
decrease at week 4 or a 2-log decrease at week 8 could attain
SVR, even if the complete treatment duration was given, the neg-
ative predictive value (NPV) for SVR equaled 100%. This earlier
prediction is applied just as well to aged patients as to non-aged
patients in order to avoid additional adverse effects. Recently, a
genetic polymorphism near the [[28B gene has been reported to
be associated with non-response to Peg-IFN plus ribavirin combi-
nation therapy [27-29], which is beneficial to patients. Neverthe-
less, even in the presence of this genetic polymorphism, NPV for
SVR remains at 57-87%; 100% accuracy is not guaranteed, Thus,
in addition to the pretreatment prediction, an earlier negative pre-
diction for SVR during treatment is also considered to be useful.

We have shown in this study that, in the presence of genotype
2, HCV was easily eliminated even among aged patients; the SVR
rates were over 75% for patients who had completed the treat-
ment, and these rates were similar up to 70 y.o. The SVR rate of
genotype 2 patients over 70 y.o. was 43%, however, the age lim-
itation of the treatment among patients over 70 y.o. remains
unclear, because of the small number of patients enrolled in this
study. We have reported that the reduction of treatment drugs
had little effect on anti-viral efficacy for patients with genotype
2, meaning that SVR can be attained even with aged patients
who are usually given lower drug doses than non-aged patients
[30]. Patients under 70 y.o. with genotype 2 should, at least, ben-
efit from this therapy. The SVR rate was maintained among geno-
type 2 patients being 65-69 y.0., compared to genotype 1
patients. The higher efficacy with shorter treatment duration in
genotype 2 aged patients can account for it.

In conclusion, the strategy of a response-guided therapy and
an earlier negative prediction for SVR may be beneficial for aged
patients, especially those with genotype 1. At present, aged
patients up to 65-70 y.o. with CH-C can be candidates for Peg-
IFN plus ribavirin combination therapy, if its efficacy and adverse
effects are fully taken into account. At the same time, there is an
urgent need to establish new treatment procedures, such as com-
bination therapy with protease inhibitor plus polymerase inhibi-
tor without Peg-IFN or ribavirin, for non-responders or patients
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with poor tolerability for Peg-IFN plus ribavirin combination
therapy among aged patients,
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Abstract

Background: As S-1 monotherapy has recently become the
standard adjuvant regimen for stage -1l gastric cancer pa-
tients after curative gastrectomy in Japan, the question
whether adjuvant S-1 affects the subsequent clinical course
of relapsed patients has attracted great concern. Patients
and Methods: We retrospectively evaluated the effect of
adjuvant S-1 on survival following recurrence and efficacy of
first-line treatment in patients with recurrent gastric cancer
after curative gastrectomy. A total of 89 patients were evalu-
ated. Thirty patients received adjuvant S-1 (cohort A), 10 pa-
tients were given adjuvant chemotherapy with other oral
5-FU agents (cohort B) and 49 patients received no adjuvant
chemotherapy (cohort C). Results: Median survival time fol-
lowing recurrence was 287 days in cohort A, 451 days in B
and 547 days in C, with a significant difference between A
and C (p = 0.0034). Response rates of the first-line chemo-
therapy after recurrence were 6.7, 30.0 and 42.9% in cohorts
A, B and C, respectively, with a significant difference be-
tween A and C (p = 0.0007). On multivariate analysis, S-1 ad-
juvant chemotherapy was independently associated with
poor prognosis after recurrence (hazard ratio 2.64). Conclu-

sion: 5-1 adjuvant chemotherapy significantly reduced sur-
vival and response to first-line chemotherapy following re-

currence in patients with recurrent gastric cancer.
Copyright © 2010 S, Karger AG, Basel

Introduction

Although several meta-analyses have suggested a sur-
vival benefit provided by adjuvant chemotherapy for gas-
tric cancer [1-6], there have been only a few treatments
with their efficacy established in large clinical trials.
Postoperative radiotherapy with 5-FU plus leucovorin
has become a standard adjuvant therapy in the US [7],
while peri-operative triplet regimen with epirubicin, cis-
platin and 5-FU is standard in the UK [8]. Recently in
Japan, the ACTS-GC trial has verified the efficacy of S-1
adjuvant chemotherapy after curative gastrectomy for
stage II-11I disease [9]. However, around 30% of patients
still develop recurrence afterwards despite adjuvant S-1.
As the number of patients relapsing after S-1 adjuvant
chemotherapy increases, it becomes of great concern
whether adjuvant S-1 affects the subsequent clinical be-
havior of the recurrent disease.

This retrospective study was conducted to evaluate the
effect of S-1 adjuvant chemotherapy, in comparison with
other 5-FU agents or no adjuvant chemotherapy, on sur-
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vival following recurrence and efficacy of first-line che-
motherapy given at the time of relapse in patients with
recurrent gastric cancer after curative gastrectomy.

Patients and Methods

Patients

A total of 95 patients with recurrent gastric cancer after cura-
tive gastrectomy were found at our institution between April 1999
and October 2008. Among them, 89 patients enrolled in this ret-
rospective study fulfilled the following criteria: (1) histologically
proven recurrent gastric adenocarcinoma; (2) stage II, IIf or IV
primary disease without any distant metastasis in accordance
with the guidelines of the Japanese Gastric Cancer Association
[10]; (3) either adjuvant chemotherapy with $-1 or other oral 5-FU
agents (UFT or 5-FUDR) lasting more than 4 weeks or no adju-
vant treatment; (4) performance status of 2 or less on the Eastern
Cooperative Oncology Group scale; (5) adequate bone marrow
function (white blood cell count 4,000-12,000/mm?, platelet
count =100,000/mm?® and hemoglobin =8.0 g/dl), hepatic func-
tion (total bilirubin =<1.5 mg/dl, serum transaminases <100 /1)
and renal function (serum creatinine < the upper institutional
limit); (6) no other severe medical conditions; (7) no other con-
current active malignancy.

Overall Survival, Efficacy of First-Line Chemotherapy

and Statistics

Overall survival (OS) after recurrence was defined as the time
from the date of recurrence to the date of death from any cause or
the last follow-up. OS was calculated using the Kaplan-Meier
method and compared with the log-rank test. Univariate and
multivariate analyses were performed by the Cox proportional
hazards model to identify variables independently associated
with poor prognosis after recurrence.

During the first-line chemotherapy after recurrence, each pa-
tient with a measurable lesion was assessed for an objective re-
sponse to treatment according to the Response Evaluation Crite-
ria in Solid Tumors [11] with computed tomography scans per-
formed every 2 to 3 months until disease progression. Disease
control rate (DCR) represented the percentage of patients with
complete response, partial response or stable disease (SD). Pa-
tients only with nonmeasurable lesions were evaluated as stable
disease if neither complete disappearance (complete response)
nor obvious progression of the recurrent disease were observed
on computed tomography scans.

Differences in proportion were evaluated with the x? test and
the differential significance of age was estimated by the Kruskal-
Wallis test. Statistical results were considered to be significant
with a p value of less than 0.05.

Results

Patient Characteristics
Eighty-nine patients were categorized into the 3 co-
horts shown in table 1. Thirty patients in cohort A, 18

Effect of $-1 Adjuvant Chemotherapy in
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Table 1. Patient characteristics

Cohort A CohortB CohortC  p
S-1adjuvant oral 5-FU  no adjuvant value
Patients 30 10 49
Gender 0.5254
Male 18 6 35
Female 12 4 14
Age, years 0.8537
Median 62.5 63 59
Range 32-83 35-78 42-84
Histology (Lauren’s) 0.841
Intestinal 9 4 17
Diffuse 21 6 32
Stage 0.0053
II 2 4 11
1I1 13 5 32
v i5 1 6
Measurable lesions 0.6584
Present 19 6 26
Absent 11 4 23
Metastatic sites 0.2531
1 25 10 45
22 5 0 4
DFI 0.105
<1 year 19 5 19
21 year 11 5 30

males and 12 females with a median age of 62.5 years
(range: 32-83), received S-1 adjuvant chemotherapy. S-1
was given orally using a standard dose and schedule (80
mg/m?/day, for 28 consecutive days followed by a 14-day
rest, repeated for 1 year) [9]. Nine patients completed the
planned 1-year administration of adjuvant S-1, while 11
patients discontinued the treatment within the first 6
months and 10 patients in the second 6 months after the
initiation of 8-1 adjuvant chemotherapy. The reasons for
treatment withdrawal were treatment toxicity in 1, and
recurrent disease in 20 patients. The median duration of
adjuvant §-1 administration was 211 days. In cohort B, 10
patients, 6 males and 4 females with a median age of 63.0
years (range: 35-78), were given adjuvant chemotherapy
with oral 5-FU agents other than S-1. UFT (a combina-
tion of uracil and tegafur at a molar ratio of 4:1) was ad-
ministered at a dose of 400 mg/body/day in 6 patients
and 5’-DFUR (5’-deoxy-5-fluorouridine) at a dose of
800 mg/body/day in 4 patients. Two patients completed
the planned 1-year administration of adjuvant UFT/5'-
DFUR, while 3 patients discontinued the treatment with-
inthefirst 6 months and 5 patients in the second 6 months
after the initiation of adjuvant chemotherapy. The rea-

Chemotherapy 2010;56:436-443 437

— 130 —



Probability

Number of patients  MST
Cohort A 30 287 days l p =0.0539 t
Cohort 8 10 451 days :JL L p=00034
=0.5759 |
Cohort C 49 547 days | J
- Cohort A
s CohoOrt B
- CohortC
1
H
AN A it A BN RN SR SR U N BRSNS | T T Y ]
0 500 1,000 1,500 2,000 2,500
Time (days)

Fig. 1. OS after recurrence.

sons for treatment withdrawal were patient refusal in 1
and recurrent disease in 7 patients. The median duration
of adjuvant 5-FU agent administration was 180 days. For-
ty-nine patients in cohort C, 35 males and 14 females with
amedian age of 59.0 years (range: 42-84), received no ad-
juvant chemotherapy. Histologically, around one third of
patients had intestinal-type adenocarcinoma and two
thirds had diffuse-type adenocarcinoma in each cohort.
Asfor the initial stage of the primary tumor after curative
gastrectomy, stage IV disease was significantly more fre-
quent in cohort A than in the other cohorts (p = 0.0053).
A measurable recurrent lesion was seen in 50-60% of
each cohort and multiple metastatic sites were present in
10% of all patients. The disease-free interval (DFI), which
was defined as the time from the date of surgery to the
date of recurrence, was less than 1 year in approximately
40-60% of patients in either cohort.

Overall Survival

OS after recurrence was compared among the three
cohorts. After a median follow-up time of 380 days from
the date of recurrence (319 days in 71 dead patients and
560 days in 18 alive patents), the median survival time
(MST) was 287 days in cohort A, 451 days in B and 547
days in C. OS was significantly shorter in cohort A than

438 Chemotherapy 2010;56:436-443

in cohort C (p = 0.0034), while there was no significant
difference between cohorts B and A or C, as shown in
figure 1. In cohort A, the duration of §-1 adjuvant chemo-
therapy was <6 months in 11 patients, 6 to <12 months
in 10 and 12 months in 9. No significant difference in OS
(MST;, 246 vs. 287 vs. 464 days; p = 0.4963) was observed
according to the duration of $-1 adjuvant chemotherapy,
as shown in figure 2.

Efficacy of First-Line Chemotherapy

Regimens of the first-line chemotherapy delivered af-
ter recurrence are shown in table 2. Nine patients (30.0%)
in cohort A received S-1-based therapy (S-1 monotherapy
[12,13]in 3, S-1 plus cisplatin [14] in 3, S-1 plus irinotecan
[15] in 3, S-1 plus paclitaxel [16] in 0), although 9 patients
were treated with paclitaxel monotherapy administered
in a weekly fashion [17] and 12 patients with irinotecan-
based therapy (irinotecan monotherapy [18] in 5, irinote-
can plus cisplatin (19]in 7). In cohort B, 5 patients (50.0%)
received S-1-based therapy, with 4 patients being treated
with paclitaxel monotherapy and 1 patient with irinote-
can plus cisplatin. In cohort C, 42 patients (85.7%) re-
ceived S-1-based therapy, 4 patients were given paclitaxel
monotherapy and 3 patients were given irinotecan plus
cisplatin. It seemed inevitable for various regimens to
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Fig. 2. OS according to the duration of $-1
adjuvant chemotherapy.
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Table 2. Regimens of first-line chemotherapy after recurrence

Cohort A CohortB Cohort C
(n=30) (n=10) (n=49)

42
26

S-1-based therapy
S$-1 monotherapy
S-1 + cisplatin
S-1 + irinotecan
S-1 + paclitaxel
Weekly paclitaxel
Irinotecan-based therapy
Irinotecan monotherapy
Irinotecan + cisplatin

—
SR OO W W WD

- T e b e e O L U
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have been given as the first-line treatment because it was
obscure whether non-S-1-based therapy was more appro-
priate for patients relapsed after adjuvant S-1 or which
should be chosen as a non-S-1 agent between paclitaxel
and irinotecan for patients with recurrent gastric cancer.
However, there was a tendency to prefer choosing S-1-
based therapy as the first-line treatment after recurrence
in cohort C, while non-5-FU regimens were more likely
to be chosen in cohorts A and B. The best response to the
first-line chemotherapy after recurrence was compared

Effect of $-1 Adjuvant Chemotherapy in
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among these 3 cohorts, as shown in table 3. Response
rates (RR) were 6.7% [95% confidence interval (CI) 0.8-
22.1], 30.0% (95% CI 6.7-65.3), and 42.9% (95% CI 28.8-
57.8) in cohorts A, B and C, respectively, with a signifi-
cant difference between A and C (p = 0.0007). DCR were
50.0% (95% CI 31.3-68.7), 80.0% (95% CI 44.4-97.5) and
89.8% (95% CI 77.8-96.6) in cohorts A, B and C, respec-
tively, with a significant difference between Aand C (p =
0.0001).

Prognostic Factors for OS

The results of univariate and multivariate analyses of
various factors, such as gender, age, histology, initial stage
and presence of measurable lesion, number of metastatic
sites, DFI and type of adjuvant chemotherapy for OS fol-
lowing recurrence are summarized in table 4. Among
these, absence of a measurable lesion [hazard ratio 2.18
(95% CI 1.28-3.72)], presence of multiple metastatic sites
[hazard ratio 2.89 (95% CI 1.28-6.52)] and S-1 adjuvant
chemotherapy [hazard ratio 2.64 (95% CI 1.35-4.75)]
were identified as significant independent factors for
poor prognosis after recurrence.
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