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Chemotherapeutic regimens, including S-1, have recently
produced clinical responses and survival benefits in patients
with gastric cancer in Japan; even in non-resectable, advanced
gastric adenocarcinoma and head and neck squamous cell
carcinoma (10, 11). The efficacy of S-1 has also been
demonstrated in the Adjuvant Chemotherapy Trial of TS-1 for
Gastric Cancer (ACTS-GC) (12). S-1 has many advantages.
These include a high efficacy, excellent tolerability, a good
side effect profile, and suitability for administration in an
outpatient setting. Furthermore, the combination of 8-1 and
CDDP has been shown to be efficacious for stage IV gastric
adenocarcinoma and head and neck squamous cell carcinoma
(13, 14), as well as in neoadjuvant chemotherapy for
unresectable advanced gastric cancer (153, 16).

The patient was emotionally upset at the time of diagnosis
of early-stage esophageal and advanced gastric cancer, which
occurred during his follow-up examination. We hypothesized
that administration of neoadjuvant chemotherapy for
concurrent advanced gasiric cancer provided the unique
opportunity for a complete response to take place in his
early-stage esophageal cancer.

Either chemotherapy or surgical resection, with or without
esophageal preservation is usually selected as the imitial
treatment for advanced esophageal cancer. However, in terms
of dysphagia, the functional outcome of esophagectomy is
worse than that of chemotherapy (17). Furthermore,
esophagectomy is associated with high mortality and
morbidity rates. Surgical mortality rates have been reported
as high as 5%, even at high-volume centres (18). This
suggests that chemotherapy may offer functional and
prognostic merits over esophagectomy in patients with early-
stage esophageal cancer.

In conclusion, this case confirms the potential for
complete response to S-1 plus CDDP chemotherapy in early-
stage esophageal cancer. The accumulation of further such
cases may enhance our understanding of this phenomenon
and lead to the development of new treatment strategies for
early-stage esophageal cancer.
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Complete Response to Chemoradiotherapy in a Patient with
Synchronous Double Gastric and Esophageal Cancer
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Abstract. A 77-year-old man with early synchronous
double primary gastric and esophageal cancer showed
complete response (CR) to chemoradiotherapy (CRT) with
Suorouracil (5-FU) and cis-dianminedichloroplatinum
(CDDP) and 60 Gy total dose of radiation. Gastrointestinal
endoscopy had revealed type Ilc squarnous cell carcinoma in
the lower oesophagus and type Ilc adenocarcinoma in the
mid-stomach region. Synchronous double primary early-
stage esophageal and gastric cancer was diagnosed. The
patient’s age and chronic obstructive pulmonary disease
(COPD) contraindicated radical esophageal surgery.
Therefore, we decided to first administer CRT with 5-FU and
CDDRP for the esophageal cancer, and subsequently perform
partial gastrectomy for the gastric cancer. After the CRI,
neither of the tumors recurred. CR to CRT for the esophageal
cancer and CR to chewotherapy for the gastric cancer were
achieved. Conclusion: CRT with 5-FU and CDDP can
produce CR in cases of early esophageal and gastric cancer.

The standard treatiment for early stage esophageal and gastric
cancers is esophagectomy and gastrectony without endoscopic
mucosal resection, respectively. Although the prognosis of
early-stage gastric cancer has improved owing to the advances
in endoscopic therapy, the prognosis of early-stage esophageal
cancer remeins relatively poor (1, 2). The prognosis of double
primary cancer in patients with esophageal cancer is worse than
that of a single malignancy (3). Furthermore, synchronous
double primary gastric cancer has a worse prognosis than
metachronous cancer (4-6). Cases of complete response (CR)
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to chemoradiotherapy (CRT) administered for synchronous
double primary early-stage esophageal and gastric cancer are
rare. Here, we report one such case.

Case Report

A 77-year-old man who had undergone surgery for prostrate
carcinoma was consulting his family doctor for postoperative
follow-up and chronic obstructive pulmonary disease (COPD).
In July 2007, he was referred to the Department of Digestive
Surgery, Nihon University School of Medicine, Itabashi
Hospital, because of esophageal and gastric tumors that were
identified during a follow-up examination. Upper gastrointe-
stinal endoscopy revealed two 2.5X2.5 cm, type Ilc tumors: one
in the lower esophagus (Figure 1A) and the other in the lower
stomach (Figure 2A). Analysis of the biopsy specimens
revealed that that the esophageal tumor was a moderately
differentiated squarmous cell carcinorma, while the gastric turmor
was a moderately differentiated adenocarcinoma. The patient’s
condition was diagnosed as early stage synchronous double
primary cancer of the esophagus and stormach. Computed
tormography did not show any evidence of metastasis.

The patient’s age and COPD contraindicated radical
esophageal surgery. Therefore, we decided to first administer
CRT with fluorouracil (5-FU) and cis-diamminedichloro-
platinum (CDDP) for the esophageal cancer, and subsequently
perform partial gastrectomy for the gastric cancer. CRT was
carried out according to the Japan Clinical Oncology Group
(JCOG) 9516 regimen (7). CDDP was administered at a dose of
100 mg/n? on days 1 and 29, and 5-FU was administered at a
dose of 900 mg/m? daily from days 1 to 4 and 29 to 32.
Fractionated radiotherapy was administered from days 1 to 21
and 29 to 49; a total dose of 60 Gy was administered 5 times a
week at the rate of 2 Gy fraction. The radiation fields
encompassed the primary esophageal lesion and regional lymph
nodes. After the completion of the CRT, the response of the
tumor to the CRT was clinically and pathologically evaluated by
performing upper gastromntestinal endoscopy: the esophageal and
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Figure 1. A: In July 2007, upper gastrointestinal endoscopy revealed a
25x2.5 cm, type lc, mid-esophageal tumor. B: In September 2009,
dfter the cheroradiotherapy, upper gastrointestinal endoscopy revealed
complete disappearance of the mid-esophageal turor and absence of
new lesions.

gastric tumors were found to have regressed to scar lesions
(Figure 1B) and (Figure 2B). The biopsy specimens obtained
from both the scar lesions were negative for cancer. We
concluded that the patient showed CR to CRT for the early
esophageal cancer and CR to chemotherapy for the gastric
cancer. Over the next 4 months, periodic upper gastrointestinal
endoscopic examinations were conducted to detect any further
esophageal or gastric lesions. After CRT, the patient did not
receive adjuvant chemotherapy or any other anticancer treatrrent.
By Angust 2010, upper gastrointestinal endoscopy had been
performed thrice, and no further lesions had been identified. At
33 months after the conplete disappearance of the tumors, the
patient is still alive without any signs of tumor recurrence.

Discussion
Cases of CR to CRT administered for synchronous double

primary early-stage esophageal and gastric cancer are rare.
Several retrospective studies have reported a CR rate of 17-

Figure 2. A: In July 2007, upper gastrointestinal endoscopy revealed a
2.5x2.5 em, type llc, numor of the lower stomach. B: In September
2009, after the chemoradiotherapy, upper gastrointestinal endoscopy
revealed complete disappearance of the tumor of the lower stomach and
absence of new lesions.

36% to CRT for advanced esophageal cancer (8-10).
However, the efficacy of CRT in the treatment of early
esophageal cancer is still unknown. In contrast, the rate of
the CR to chemotherapy for advanced gastric cancer is as
low as 0-0.7% (11, 12). CR to chemotherapy for early gastric
cancer is very rarely reported because most cases are treated
with surgical resection or endoscopic mucosal resection as
these procedures give good clinical results. Moreover,
dysphagia after gastrectomy is not as severe as that after
esophagectomy, and gastrectomy is not highly associated
with high mortality and morbidity.

CRT may be effective in early oesophageal cancer (13),
and chemotherapy in early gastric cancer. Although advances
in endoscopic therapy have improved the prognosis of early
esophageal cancer (14, 15), the outcome is still not
acceptable (1, 2). Cases of CR to CRT administered for
synchronous double primary early stage esophageal and
gastric cancer are rare. In general, either radiotherapy or
surgery with or without esophageal preservation is selected
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as the initial treatment. Only a few studies have reported the
efficacy of CRT for early-stage esophageal cancer, and the
optimal treatment approach is still undefined. The dysphagia
experienced after esophagectomy is worse than that
experienced after CRT (16). Furthermore, esophagectomy is
associated with high mortality and morbidity, being
associated with a 5% surgical mortality rate even at high-
volurne centers (12). Some studies have compared the
outcomes of esophagectomy with those of CRT in a
population-based sample of elderly patients with early-stage
esophageal cancer; the survival rate of patients with
squarnous cell carcinoma did not significantly differ between
CRT and esophagectomy groups. Patients with radio- and
chemosensitive early esophageal cancer seem to have
prognostic and functional merit (17).

In our patient, we hypothesize that CRT administration for
the concurrent early stage esophageal cancer stimulated the
response of the gastric cancer to chemotherapy.
Chemosensitivity to 5-FU and CDDP is not very suitable for
advanced gastric cancer (18). In Japan, S-1 (Taiho
Pharmaceutical, Tokyo, Japan) is a key chemotherapeutic
agent used against gastric cancer (19). Its efficacy has been
proven in trials of S-1 for gastric cancer and the cormbination
of S-1 and CDDP for stage IV gastric cancer patients (12).
S-1 has many advantages, including its high efficacy,
excellent tolerability, low side-effect profile, and the ease of
administration in an outpatient setting. In the light of our
case, we believe that patients with early gastric cancer could
be cured by using highly efficacious S-1 chemotherapy.
Further research is needed to improve esophageal and gastric
preservation in patients with early cancer.

In conclusion, this case confirms the possibility of CR to
radiotherapy and chemotherapy for early esophageal and
gastric tumors. Further study of such cases will promote
further understanding of CR, and it may also lead to the
development of a new treatment strategy for early esophageal
and gastric cancer.
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A Patient with Advanced Remnant Gastric Cancer Responding Completely to $-1 Monotherapy: Asuo Okaniwa ™',
Isao Murayama *, Yoshihiro Watanabe *', Ichiro Hayashi *', Tetsuo Hasegawa *', Yuichi Kasakura **, Noriko Kinukawa **, Nori-
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School of Medicine)

Summary
A 74-year-old man with anemia visited our hospital. When he was 42 years old, he was diagnosed with duodenal ulcer and

underwent gastrectomy with Billroth I construction. A gastrointestinal endoscopic examination revealed an ulcerative lesion
at the remnant stomach, and the pathological examination of the biopsy specimen showed moderate to poorly differentiated
adenocarcinoma. Abdominal CT scan revealed liver and para-aortic lymphnode metastases. He received daily oral administra-
tion of S-1 at a dose of 100 mg/body, bid, 4 weeks on and 2 weeks off. After 4 courses of 5-1, CT scan showed a complete
response of the liver and also para-aortic lymphnode metastasis. He underwent total remnant gastrectomy with D2 dissection.
Histological examination revealed no residual cancer cells in the surgically removed stomach and lymphnodes, and he was
diagnosed a complete pathological response (Grade 3). He refused adjuvant S-1, but is in good health without recurrence 2
years after the operation. Key words: S-1, Pathological CR, Remnant gastric cancer (Received Apr. 15, 2011/Accepted May

11, 2011)
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Abstract

Background/Aim: We previously reported the beneficial ef-
fects of a combination therapy of interferon {IFN)-«/5-fluo-
rouracil (FU) for advanced hepatocellular carcinoma (HCC)
with tumor thrombi in the major portal branches. This report
describes the results of longer follow-up and includes more
than twice the number of patients relative to the previous
report; it also evaluates the clinical predictor on the response
to the combination therapy and long-term survival. Meth-
ods: The study subjects were 102 patients with advanced
HCC and tumor thrombi in the major branches of the portal
vein (Vp3 or 4). They were treated with at least 2 courses of
IFN-a/5-FU. Results: No major treatment-related complica-
tions were noted. In the 102 patients, 40 (39.2%) showed ob-
jective response [11 (10.8%) showed complete response, 29
(28.4%) partial response], 8 (7.9%) showed no response and
54 (52.9%) showed progressive disease. Conclusion: IFN-
a/5-FU combination therapy is a promising modality for
advanced HCC with tumor thrombi in the major portal
branches. Copyright ® 2011 S. Karger AG, Basel

Introduction

The prognosis of patients with advanced hepatocellu-
lar carcinoma (HCC) remains poor, particularly in pa-
tients with tumor thrombi in the major trunk of the por-
tal vein (Vp4) [1-3]. The mortality rate is very high in
patients with unresectable tumors and the quality of life
is poor due to intractable ascites or esophageal bleeding.
Even in patients with resectable HCC, the prognosis is
extremely poor despite aggressive surgery [4, 5]. In such
a situation, conventional therapies generally have no clin-
ical effect on HCC associated with portal tumor thrombi
due to poor efficacy and possible complications [6, 7). Ar-
terial infusion chemotherapy has also been attempted,
but its effectiveness is still unsatisfactory for portal ve-
nous tumor thrombus (PVTT) [8, 9]. Therefore, a new
strategy is required for patients with intractable HCC and
tumor thrombi in the major branch of the portal vein.

Several recent studies have indicated the beneficial ef-
fects of interferon (IFN)-a-based combination chemo-
therapies for HCC [10-15], in spite of the lack of satisfac-
tory results from IFN-a monotherapy [16]. We also re-
ported the clinical efficiency of IFN-a and 5-fluorouracil
(5-FU) combination therapy for advanced HCC with
PVTT and intrahepatic metastasis [17-22].
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Table 1. Patient characteristics

Patients (n = 102)

Age, years 596194
Gender, male/female 94/12
Hepeatitis virus

HBV (+), HCV (-) 27

HBV (-), HCV (+) 54

HBV (+), HCV (+) 14

HBV (=), HCV (-) 9

Unknown 2
Granulocytes, /ml 4,420% 1,648
Platelets, x10%/ml 13.3%6.7
Serum albumin, g/dl 3242044
Serum bilirubin, mg/dl 0.98+0.36
Prothrombin time, s 17.9%2.0
Child-Pugh classification

A 38

B 63

C 4

Unknown 1
AFP, ng/ml

<5 4

25 101

Unknown 1
PIVKA-II, mAU/ml

<40 3

240 102

Unknown 1

The present study is the long-term outcome of the clin-
ical effects of the combination therapy of subcutaneous
IFN-a and arterial infusion of 5-FU in 102 patients with
HCC associated with Vp4 and multiple intrahepatic me-
tastases (IM3) [1], as an extension to our previous work
[18, 19].

Patients and Methods

Patients and Selection Criteria

This was a single-arm open-label study, based on our pervious
reports [18, 19]. Between December 1997 and December 2008, 102
patients with advanced HCC were enrolled. All patients were con-
firmed radiologically to have tumor thrombi in the main trunk of
the portal vein (Vp4) and IM3. The diagnosis was based on liver
function tests, serum a-fetoprotein (AFP), serum protein induced
by vitamin K absence or antagonist-II (PIVKA-II) and imaging
techniques including computed tomography (CT) scan, magnetic
resonance imaging (MRI), hepatic angiography and arterial por-
tography.

The following were the eligibility criteria for selection for in-
tra-arterial combination therapy: (1) age of more than 20 years

64 Oncology 2011;80:63-69

and less than 75 years; (2) tumor thrombi invading at least one of
the main branches of the portal vein; (3) presence of multiple in-
trahepatic metastases in more than three segments (IM3); (4) ab-
sence of extrahepatic metastases; (5) a granulocyte count of more
than 2,500/u] and less than 12,000/p); (6) a red blood cell count
of more than 8.0 g/d}; (7) a platelet count exceeding 8 X 104/l
(8) GOT and GPT ofless than 100 IU/l; (9) total bilirubin less than
1.4 g/d; (10) serum BUN less than 30 mg/dl; (11) serum creatinine
less than 1.5 mg/dl; (12) successful implantation of intra-arterial
catheter and drug delivery system; (13) a performance status of
level 0-2 (Eastern Cooperative Oncology Group, ECOG) [23].
These eligibility criteria were based on our previous report [18,
19}. All patients signed informed consent documents approved by
the institutional review board attesting to the fact that they were
aware of the investigational nature of the study and were willing
to try the combination therapy. .

The baseline characteristics of the enrolled 102 patients
who received IFN/5-FU combined treatment are shown in table 1
{age, gender, hepatitis virus, granulocytes, platelet, albumin, bili-
rubin, prothrombin time, Child-Pugh classification, AFP and
PIVKA-II).

Treatment Protocol of IFN/5-FU Combination Therapy

In each of the 102 patients, an intra-arterial catheter was in-
serted through the subclavian or femoral artery, with a subcuta-
neously implanted drug delivery system [24]. Each patient was
treated with subcutaneous IFN-a (OIF; Otsuka Pharmaceutical
Co., Tokushima, Japan} and intra-arterial infusion of 5-FU (Kyo-
wa Hakko Co., Tokyo, Japan). One cycle of the treatment con-
sisted of 4 weeks. IEN-a (5 X 10° U, 5 MU) was administered
subcutaneously on days 1, 3 and 5 of each week, resulting in a to-
tal dose of 60 MU in a cycle. Continuous infusion chemotherapy
(5-FU, 300 mg/m?/day) through the proper hepatic artery was
performed on the 1st and 2nd weeks via a catheter connected toa
subcutaneously implanted drug delivery system. Two- or three-
week rest period (cessation of drug therapy) separated the treat-
ment cycles. All anticancer therapies were discontinued when ad-
verse effects reached level 2 of the ECOG classification [23] (with
the exception of platelet and leukocyte counts of less than 40,000
and 2,000/mm?, respectively, since these parameters were of-
ten low prior to treatment due to the associated liver cirrhosis)
{18, 19].

Evaluation of Response to IFN/5-FU Combination Therapy

A pretreatment evaluation was conducted at the commence-
ment of IFN-a/5-FU protocol and posttreatment evaluation after
completion of the 2-cycle treatment, almost 3 months later. The
evaluation was performed using CT or MR and changes in se-
rum tumor markers, such as AFP and PIVKA-II. All cases were
compared at these two time points for the evaluation of antitumor
effect. The objective response was classified according to the
ECOG criteria [23]. Complete response (CR) was defined as nor-.
malization of tumor markers and disappearance of all tumors and
portal vein thrombosis on CT and/or MRI. Partial response (PR)
represented a decrease in tumor markers and 50-99% regression
on the two-dimensional measurement. No change (NC) repre-
sented less than 50% regression or less than 25% progression. Pro-
gressive disease (PD) represented more than 25% progression. In
addition, we also evaluated progression-free and overall survival
rates. The follow-up period was 12-120 months,
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Fig. 1. Kaplan-Meyer analysis for efficiency of IFN/5-FU combination therapy. a Progression-free survival
curve in all cases. The median progression-free survival period was 2.0 months, and the 1-, 3- and 5-year pro-
gression-free survival rates were 27.5, 8.4 and 5.2%, respectively. b Overall survival curve in all cases. The me-
dian overall survival period was 9 months, and the 1-, 3- and 5-year survival rates were 36.8, 10.8 and 7.6%,
respectively.
Statistical Analysis 8.4 and 5.2%, respectively. Furthermore, the median

The Breslow-Gehan-Wilcoxon univariate test was used to ex-
amine the pessible relationship between the effect of therapy (CR,
PR vs. NC, PD), Child-Pugh score, serum AFP, serum PIVKA-I],
Okuda score and CLIP score [3]. Survival curves were construct-
ed using the Kaplan-Meier method. Differences in distribution
between groups were compared by the x? test and differences in
mean values by Student’s t test. All data were expressed as means
&+ SD. A p value less than 0.05 denoted the presence of a statisti-
cally significant difference.

Results

Clinical Response to Combination Therapy

All patients completed at least two cycles of the IFN/5-
FU combination therapy. For patients who showed clini-
cal response, we continued this combination therapy,
while in those who showed no effect, we stopped the
treatment after the completion of the second cycle, be-
cause of the extensive progression of HCC.

With regard to the clinical effect, 40 (39.2%) showed
objective response, 11 (10.8%) showed CR, 29 (28.4%)
showed PR, 8 (7.9%) showed NC and 54 (52.9%) showed
PD. With respect to time to progression, the median pro-
gression-free survival period was 2.0 months, and the 1-,
3- and 5-year progression-free survival rates were 27.5,

Long-Term Outcome of IFN-a/5-FU
Therapy for Advanced HCC with PVTT

overall survival period was 9 months, and the 1-, 3- and
5-year survival rates were 36.8, 10.8 and 7.6%, respective-
ly. The median progression-free survival period of CR/
PR cases (n = 40) was 18.5 months and that of NC/PD
cases (n = 62) was 2.0 months. The 1-, 3- and 5-year pro-
gression-free survival rates of CR/PR cases were 70.0, 21.3
and 13.3%, respectively, and those of NC/PD cases were
0, 0 and 0%, respectively.

The median survival time of CR/PR cases (n = 40) was
25 months and that of NC/PD cases (n = 62) was 6 months.
The median follow-up time of survived patients was 30
months. The 1-, 3- and 5-year survival rates of CR/PR
cases were 82.7, 28.6 and 18.9%, respectively, and those of
NC/PD cases were 4.8, 0 and 0%, respectively. The pro-
gression-free survival and overall survival curves are
shown in figures 1 and 2, respectively. There were sig-
nificant differences in the progression-free survival and
the overall survival between responders (CR/PR) and
nonresponders (NC/PD) (p < 0.0001).

Adverse Effects

None of the patients developed side effects related to
catheter insertion or subcutaneous implantation of the
drug delivery system. However, 8.8% of patients devel-
oped grade 3 leukopenia, thrombocytopenia or anae-

Oncology 2011;80:63~69 65
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Fig. 2. Kaplan-Meyer analysis for efficiency of IEN/5-FU combination therapy. a Progression-free survival
curves in CR/PR and NC/PD cases. The 1-, 3- and 5-year progression-free survival rates of CR/PR cases were
70.0, 21.3 and 13.3%, respectively, and those of NC/PD cases were 0, 0 and 0%, respectively. b Overall survival
curvesin CR/PR and NC/PD cases. The 1-, 3- and 5-year survival rates of CR/PR cases were 82.7,28.6 and 18.9%,
respectively, and those of NC/PD cases were 4.8, 0 and 0%, respectively. There were significant differences in
the progression-free survival and the overall survival between responders (CR/PR) and nonresponders (NC/

PD) (p <0.0001).

mia, but drip transfusion of granulocyte colony-stimu-
lating factors was not used during this study. Nonhema-
tological toxicities included grade 1 or 2 fever (100%
of patients), chilling sense (92.3%), nausea (6.9%), diar-
rhea (3.6%), gastric ulcer (2.9%), flu-like syndrome
(100%), skin reaction (4.9%), general fatigue (31.3%) and
depression (2.9%). The side effects are summarized in
table 2.

Clinical Correlations

Finally, we compared the responders (CR/PR) (n = 10)
with nonresponders (NC/PD) (n = 20) in terms of serum
AFP (within normal range; <5), serum PIVKA-II (nor-
mal range; <45), Child-Pugh score, OKUDA score and
CLIP score by univariate analysis. Serum AFP, PIVKA-I,
Child-Pugh score, OKUDA score and CLIP score did not
correlate with the response to combination therapy, sim-
ilar to our previous report [19] (data not shown).

Discussion

In this study, we showed the beneficial effects of IFN-
@/5-FU combination therapy in patients with multiple
lesions and tumor thrombi in the major branches of the

66 Oncology 2011;80:63~69

Table 2. Adverse effects

Patients (n = 102)

gradel grade2 grade3 grade4

Hematological
Leukopenia 14 23 6 0
Anemia 0 1 3 0
Thrombocytopenia 16 20 9 0

Nonhematological
Fever 97 5 0 0
Chilling sense 94 0 0 0
Nausea 7 0 0 0
Diarrhea 4 0 0 0
Gastric ulcer 0 3 0 0
Flu-like syndrome 102 0 0 0
Skin reaction 5 0 0 0
General fatigue 32 0 0 (v
Depression 3 0 0 0

portal vein (Vp3 or 4), as our third report on this com-
bined treatment. The efficacy of such treatment was
39.2% in our patients with highly advanced HCC, which
was almost similar to the others and our previous reports
of patients with the same stage HCC [15, 19, 25]. The
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prognosis of such patients is extremely poor and survival
is generally limited to a few months after diagnosis, de-
spite multimodal therapies even in cases suitable for sur-
gical resection [26]. The combination treatment IFN-a
and 5-FU markedly decreased tumor size and levels of
tumor markers with an encouraging response rate and
prolonged survival time in the responders. Furthermore,
the clinical response completely reflected the survival
benefits, as shown in figures 1 and 2. There are several
other reports about the possibilities as a treatment for ad-
vanced HCC with PVTT, such as intra-arterial infusion
chemotherapy with 5-FU and CDDP [27-29] or transar-
terial chemoembolization [30]. A certain level of antitu-
mor effect has been shown in 5-FU and CDDP intra-ar-
terial chemotherapy for the lower stage of HCC patients,
but not just for PVTT; antitumor effect for the HCC par-
tially including PVTT patients were not significant com-
pared to IFN-a/5-FU combined treatment in terms of
median survival time, response rate and overall survival.
Transarterial chemoembolization was reported as an ef-
fective treatment for advanced HCC with PVTT in RCT,
but the clinical outcome was not better than IFN and
5-FU combined treatment. From these findings, the clin-
ical result of IFN and 5-FU combined treatment was
promising for the disastrous advanced HCC with PVTT
patients.

On the other hand, no response to the combination
therapy was seen in 60.8% (62/102) of the patients in this
study. To advance the effect of IFN-a/5-FU combina-
tion therapy and to increase the response rate, it is nec-
essary to investigate the mechanism of IFN-a/5-FU
combination therapy. Among the nonresponders, there
were only a few NC (8/102) in this study, in spite of the
mostly chemo-resistant disease. We reasoned this find-
ing to the following; the HCC in this series was far ad-
vanced and HCC progression was extremely rapid and
aggressive. Under such conditions, almost all nonre-
sponders died within 12 months (59/62); 40 of 62 cases
(64.5%) within 6 months. For nonresponders to this
treatment, however, the survival period was too short to
allow receiving another treatment modality. Therefore,
accurate prediction of chemosensitivity is desirable not
only for loss of a limited chance for another possible
treatment but also to avoid potentially serious side ef-
fects. However, there are no suitable markers that could
distinguish patients who are likely to respond to this
combination chemotherapy from those who are not. In
this point, Obi et al. [15] recommended to start the com-
bination therapy with close monitoring of response,
preferably that of tumor biomarkers, and treatment

Long-Term Outcome of IFN-a/5-FU
Therapy for Advanced HCC with PVTT

should be continued if there is a response after the first
cycle of chemotherapy.

Several mechanisms for the anticancer effects of
IFN-a, with or without 5-FU, have been proposed [31-
34]. We showed previously that IFN-« and 5-FU syner-
gistically inhibit tumor cell proliferation with cell cycle
arrest [35] and induced apoptosis by regulating the
apoptosis-related molecules [36] as well as an antiangio-
genic effect [37]. We also reported that tumor necrosis
factor-related apoptosis-inducing ligand (TRAIL), its
receptor pathway [38] and Fas and Fas-L pathway [39]
partially contributed to the antitumor effects of [FN-a
and 5-FU combination therapy. About apoptosis induc-
tion, the close involvement of P53 has been reported [40,
41]. Moreover, IFN-a suppresses the proliferation of all
type linterferon receptor 2 (IFNAR2)-positive HCC cell
lines in vitro through mechanisms related to apopto-
sis or inhibition of cell cycle [42]. The importance of
IFNAR?2 expression for the anticancer effect of IFN/5-
FU was highlighted in a similar situation in our previ-
ous report [35, 36, 43]. In addition, we reported the sig-
nificance of Ep-CAM [44] and IGFR-7 [45] as a noble
biomarker to assess the antitumor effect of IFN/5-FU
combined treatment. CD133 may be related to antitu-
mor effect of IEN and 5-FU as a predictor in perspective
of cancer stem cell [46].

The combination of IFN/5-FU is not effective against
extrahepatic metastases. This is understandable be-
cause 5-FU, administered into the hepatic artery, will
not reach extrahepatic tissues in high concentration.
However, systemic administration of 5-FU or related
agents may be effective against extrahepatic lesions in
combination with IFN- [47]. This possibility is highly
interesting since the implantation of dwelling catheter
is one of the demerits of the present combination ther-
apy [15]. Recently, several molecularly targeting agents
have been developed and applied for HCC treatment
[48-51]. Especially sorafenib is the first agent leading
to improved overall survival with advanced HCC, re-
vealed in a phase III clinical trial [51). These molecu-
larly targeting agents are a very effective therapeutic
modality, which has the different mechanism of antitu-
mor effect from IFN/5-FU combination as an cytotoxic
medicine. We reported actually that PTK/ZK, a kind of
molecularly targeting medicine, enhanced the antitu-
mor effect of IFN/5-FU in vitro [52]. After this, mutual
interaction and sharing roles might be very important
for the progression of the treatment for intractable ad-
vanced HCC.
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In conclusion, we demonstrated the long-term out-
come about the efficacy of IFN/5-FU combination thera-
py for advanced HCC patients with tumor thrombi in

major branches of the portal vein.
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ORIGINAL STUDY

Prognostic Value of Endoscopi‘c Biopsy Findings After
Induction Chemoradiotherapy With and Without Surgery
for Esophageal Cancer

Hiroshi Miyata, MD*, Makoto Yamasaki, MD*, Shuji Takiguchi, MD*, Kiyokazu Nakajima, MD*,
Yoshiyuli Fujiwara, MD*, Koji Konishi, MD7, Eiichi Morii, MD}, Masaki Mori, MD*, and Yuichiro Doki, MD*

Objective: To investigate the value of endoscopic biopsy in predicting the
clinicopathological response and survival in patients with esophageal cancers
who received chemoradiotherapy (CRT) alone or CRT followed by surgery.
Background: Endoscopic biopsy examination after CRT for esophageal can-
cer has been used to confirm the presence of residual tumor before surgery,
but there is little or no information on the clinical significance of the results
of endoscopic biopsy in neoadjuvant or definitive CRT.

Methods: We studied 189 patients who underwent endoscopic biopsy after
induction CRT (40 Gy) for esophageal cancer, consisting of 123 patients who
received neoadjuvant CRT (40 Gy) followed by surgery and 66 patients who
underwent definitive CRT (mostly more than 60 Gy). The correlations between
the results of endoscopic biopsy and clinicopathological factors, including
response to CRT and survival, were examined.

Results: For ncoadjuvant CRT, endoscopic biopsy findings correlated sig-
nificantly with pathological tumor regression and lymph node involvement,
although the majority of cases with negative biopsy (64%) displayed residual
tumor cells in the surgical specimen. The 5-year survival rate was significantly
higher in patients with negative biopsy (48.3%) than in those with positive
biopsy (21.8%, F = 0.006). For definitive CRT, patients with negative biopsy
at the time of 40 Gy showed clinical complete response to CRT (P = 0.002)
and had significantly better 3-year survival (57.0%) than those with positive
biopsy (22.5%, P = 0.0008).

Conclusions: The results of endoscopic biopsy examination after induction
CRT can predict the response to CRT and prognosis of patients who receive
CRT with and without surgery.

(Ann Surg 2011;253:279-284)

sophagectomy is traditionally used as the standard treatment of

locoregional esophageal cancer. However, the majority of patients
who undergo curative resection subsequently develop locoregional or
systemic recurrence, leading to unfavorable prognosis.!* To improve
prognosis, multimodal therapy, including chemotherapy and radio-
therapy, in addition to surgery, has been used.>7 In fact, preoperative
chemoradiotherapy (CRT) is widely used for treatment of patients
with locally advanced esophageal cancers. Although controversy ex-
ists as to whether preoperative CRT offers survival benefits, previous
studies reported that neoadjuvant CRT before surgery increased com-
plete resection rates and improved prognosis in patients with good
response to CRT,>* with pathological complete response (pCR) be-
ing achieved in 15% to 32% of patients who received preoperative
CRT.15—20
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Chemoradiotherapy alone without surgical resection is used
as another treatment option for locally advanced esophageal cancer.
Previous studies that compared neoadjuvant CRT followed by surgery
with CRT alone suggested that the prognosis of patients treated with
CRT alone is comparable with that of patients who underwent neoad-
juvant CRT followed by surgery, especially in those who show good
response to preoperative CRT.21?? This raises the question of whether
or not the patients who achieve complete response (CR) after preop-
erative CRT actually need subsequent surgical resection. Thus, early
assessment of the response to induction therapy may make it possible
to individualize therapy on the basis of the response to CRT.

Various imaging studies, including computed tomography
(CT), endoscopy, and endoscopic ultrasound, have been used to
evaluate the clinical response to preoperative (induction) CRT.%-27
Furthermore, several recent studies have demonstrated that 18-
fluorodeoxyglucose positron emission tomography (PET) imaging
after induction therapy can predict outcomne.2*3! Several studies car-
ried out previously examined whether endoscopic biopsy can accu-
rately predict the presence of residual tumor after neoadjuvant CRT
for esophageal cancers, but the value of post-CRT endoscopic biopsy
in predicting the response to treatment and survival in patients whe
underwent CRT with or without surgery is not clear.3?-3*

In the present study, we determined whether endoscopic biopsy
after induction CRT (40 Gy) can predict the histopathological re-
sponse and prognosis of patients who were subsequently treated with
surgery or continued the course of definitive CRT only. Moreover,
we also analyzed whether endoscopic biopsy after induction CRT
provides useful information for selection of further therapy.

MATERIALS AND METHODS

Patients and Treatment Protocols

Between January 1994 and December 2007, 584 patients with
thoracic esophageal cancers underwent surgery at the Department
of Gastroenterological Surgery, Graduate School of Medicine, Os-
aka University, Osaka, Japan. Among them, 128 patients underwent
esophagectomy after neoadjuvant CRT for thoracic esophageal can-
cer. During the same period, 141 patients with thoracic esophageal
cancers received definitive CRT alone without surgical resection. Of
these 269 patients who received CRT as initial treatment of thoracic
esophageal cancer, 123 patients who underwent endoscopic biopsy
after neoadjuvant CRT and 66 patients who underwent endoscopic
biopsy at the time of 40 Gy irradiation in the definitive CRT group
were included in the present study. Basically, neoadjuvant CRT fol-
lowed by surgery was selected for patients who had invasive thoracic
esophageal cancers (T3-T4) without distant organ metastasis or those
whose tumor was located in the upper third of the thoracic esophagus
with infiltration of the cervical esophagus. On the contrary, definitive
CRT was basically provided for patients who elected to be treated
with CRT as curative treatment. During the time of this study, all pa-
tients who had started receiving CRT as necadjuvant intent underwent
esophagectomy even if clinical CR was achieved after neoadjuvant
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CRT. All 189 patients were diagnosed with squamous cell carcinoma
of the thoracic esophagus by pretreatment biopsy samples.

To evaluate the response to CRT, endoscopy was routinely per-
formed after necadjuvant CRT and at the time of 40 Gy irradiation
during the course of definitive CRT. Basically, 3 or more biopsies were
taken at endoscopic evaluation. Patients who did not undergo endo-
scopic examination because of CRT-related toxicity, those who did
not have a biopsy by endoscopic examination, and those who did not
have sufficient amounts of tissue biopsy samples for histopathologi-
cal examination were excluded from the study. Endoscopic evaluation
was necessary after 40 Gy in the neoadjuvant CRT group and after
60 Gy in the definitive CRT group. However, endoscopic evaluation
after 40 Gy in the definitive CRT group was optional for this study.
There were no significant clinical differences between patients with
endoscopic biopsy and those without endoscopic biopsy for patients
who underwent definitive CRT (Table 1).

The CRT treatment regimen included administration of a single
daily fraction of 2 Gy concurrently with cisplatin and 5-fluorouracil,
S-fluorouracil was administered by continuous intravenous adminis-
tration at a dose of 400 mg/m? in combination with cisplatin at 10
mg/m? administered by drip for 5 days per week. Patients who under-
went neoadjuvant CRT followed by surgery received a total dose of
40 Gy radiation, in combination with chemotherapy. On the contrary,
those on definitive CRT received a total dose of more than 54 Gy
(range, 54-68 Gy). In the neoadjuvant CRT, patients underwent en-
doscopic biopsy within 1 week of the completion of neoadjuvant CRT
and underwent surgical resection 4 to 6 weeks after the completion of
neoadjuvant CRT. Among the 123 patients who underwent surgical
resection, 34 patients underwent transthoracic esophagectomy with 2-
field lymphadenectomy, 63 underwent transthoracic esophagectomy

TABLE 1. Patients’ Characteristics
Neoadjuvant Definitive CRT
CRT Biopsy (+) Biopsy(~) P value
n 123 66 75
Mean age ‘ 61.0 66.1 65.6 0.623
Gender 107/16 58/8 68/7 0.592
(male/ferale)
Tumor location
Upper 61 (50) 19 (29) 18 (24) 0.189
Middle 44 (36) 33 (50) 48 (64)
Lower 18 (14) 14 (21) 9(12)
Tumor depth
cT1 0(0) 20 (30) 22 (29) 0.417
T2 19 (15) 8(12) 6(8)
¢T3 39(32) 20 (30) 2027
cT4 65 (53) 18 (28) 27 (36)
Nodal status
cNO 36 (29) 32 (48) 38(51) 0.796
cN1 87 (71) 34 (52) 37 (49)
Mean radiation 40.0 61.6 60.6 0.173
dose (Gy)
Clinical response
CR 12 (10} 37 (56) 32 (43) 0.125
PR 86 (70) 16 (24) 23 (31
NC/PD 25 (20) 13 (20) 20 (26)

CR indicates complete response; NC/PD, no change or progressive discase; PR,
partial response.
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with 3-field lymphadenectomy, and 26 patients underwent esophagec-
tomy using the trans-hiatal approach. In the definitive CRT, patients
underwent endoscopic biopsy at the time of 40 Gy irradiation (within
I week), and after an interval of 1 to 2 weeks, radiation was delivered
up to 54 to 68Gy. Four to 6 weeks after the completion of definitive
CRT, endoscopic biopsy was obtained again to evaluate the clinical
response of CRT. Complete follow-up information until death or July
2009 was available for all patients.

In this study, all patients were staged before and after surgery
according to the criteria of the International Union Against Can-
cer (UICC). Pretreatment clinical staging was based on oesopha-
geography, endoscopy, and CT of the neck, chest, and upper ab-
domen by using continuous 5-mm-thick slices. Bronchoscopy was
performed when tracheobronchial involvement was suspected. From
March 2000, PET was also used in our facility for clinical staging
where possible. Lymph nodes were diagnosed as metastasis-positive
on CT scan if they were greater than 1.0 cm in maximum transverse
diameter. Lymph nodes visible but smaller than 1.0 ¢m on the long
axis on CT scan were regarded as metastasis-positive only if focal
prominent 18-fluorodeoxyglucose uptake, relative to normal medi-
astinal activity, was also detected on the PET scan.

The protocol of this retrospective study was approved by the
Human Ethics Review Committee of Osaka University Graduate
School of Medicine and a signed consent form was obtained from
each subject.

Evaluation of Clinical Response

After completion of necadjuvant or definitive CRT, all patients
were restaged by CT scan, endoscopy, and, in recent cases, PET
to evaluate the clinical response to CRT. The response was catego-
rized on the basis of the World Health Organization response criteria
for measurable disease and the criteria of the Japanese Society for
Esophageal Diseases.’® A CR was defined as complete regression of
disease for at least 4 weeks on the basis of CT scan and/or PET scan
and endoscopy. The patient was not considered as to have achieved
CR when persistent ulceration and/or presence of cancer cells in
biopsy samples were confirmed on endoscopy.’” Partial response was
defined by more than 50% reduction in the size of the primary tumor
and lymph node metastasis, as confirmed by CT and endoscopy. Pro-
gressive disease was defined by an increase of more than 25% in the
size of the primary tumor or the appearance of new lesions. Cases
that did not meet the criteria of partial response or progressive disease
were defined as no change.’%%7

Histopathological Examination

The histopathological findings were classified according to the
UICC TNM classification. The degree of histopathological tumor re~
gression in the surgical specimens was classified into 5 categories. 638
The extent of viable residual carcinoma at the primary site was as-
sessed semiquantitatively, on the basis of the estimated percentage
of viable residual carcinoma in relation to the macroscopically iden-
tifiable tumor bed that was evaluated histopathologically. Therapy-
induced changes included reactive changes such as necrosis, fibrosis,
foamy histiocytes, mucosal edema, vascular changes in the tumor pe-
riphery, and giant cell reactions. Such characteristics were considered
signs of neoplastic regression after neoadjuvant CRT. The percentage
of viable residual tumor cells within the entire cancerous tissue was
assessed as follows: grade 3, no viable residual tumor cells (pCR);
grade 2, less than one-third of residual tumor cells; grade 1b, one-third
to two-thirds of residual tumor cells; grade 1a, more than two-thirds
of residual tumor cells; grade 0, no significant response to CRT 238
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