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Summary

A novel strategy for liver metastases
from colorectal cancer

Tomohisa FURUHATA, Kenji OKITA
Toshihiko NISHIDATE, Hiroshi YAMAGUCHI
Tatsuya ITO and Koichi HIRATA

First Department of Surgery, Sapporo Medical University

School of Medicine

Control of the liver metastases is essential to improve the
prognosis of patients with colorectal cancer.  The
EORTC40983 trial showed that perioperative chemot-
herapy with FOLFOX4 for resectable liver metastases from
colorectal cancer could improve the prognosis compared
with surgery alone. Since this trial was published,
perioperative chemotherapy for resectable liver metastases
has been recommended in the clinical practice guidelines of
the National Comprehensive Cancer Network (NCCN). In
the Japanese guideline, it is explained that perioperative
chemotherapy should be performed in a clinical trial
designed adequately because the safety in the Japanese
population has not been confirmed.

Chemotherapy with molecular targeting agents is widely
accepted for unresectable liver metastases from colorectal
cancer. Several trials have reported that chemotherapy with
a molecular targeting agent can downsize tumor for
curative resection, and the conversion rate from unresect-
able to resectable after chemotherapy is 10~15%.

Thus it is expected that surgery combined with the latest
chemotherapy can increase resectability and improve the

prognosis of patients with liver metastases.
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(Jpn J Cancer Chemother 38(12): 2520~2522, November, 2011)

A Case of Lung Metastases after Surgery for Colon Cancer Demonstrating Complete Response for More Than Six
Years after Treatment with UFT/LV: Yoshiyuki Sakamoto®', Akihiko Murata®!, Motoi Koyama®®, Hajime Morohashi*’,
Shinji Tsutsumi*?, Shinnosuke Yonaiyama**, Takayuki Morita*2 and Kenichi Hakamada®' (*'Dept. of Surgery, Hirosaki Uni-
versity School of Medicine, *?Dept. of Surgery, Aomori Prefectural Central Hospital)
Summary

A 54~year-old femal with cecal cancer underwent Rt. hemicolectomy in December 2000. The lesion was mod, ss, pi
(+), n1, stage IV. The level of CEA increased around August 2002. Abdominal CT revealed a recurrent tumor in the RLQ in
July 2008, peritonsal dissemination was suspected. In December 2003, we performed a partial resection of the ileum and
transverse colon including initial anastomosis. Lung metastases were found by chest CT in right S4, S5, S9 and S3, S8 in
February 2004. Because of experience of severe side effect of intravenous chemotherapy, UFT/LV was administered from
February 2004. Chest CT revealed the disappearance of tumor in September 2004, and no signs of recurrence were ob-
served for 65 months. Key words: Multiple lung metastases, UFT/LV, Colorectal cancer
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Abstract. Adjuvant chemotherapy with gemcitabine is the
standard treatment in Japan for patients who have undergone
resection of pancreatic cancer. However, few reports have
described suitable regimens for patients who present cancer
relapse following adjuvant chemotherapy. In the present study,
we retrospectively evaluated the efficacy and safety of S-1,
an oral fluoropyrimidine derivative, as a second-line chemo-
therapy for patients who had suffered relapse of pancreatic
cancer following adjuvant chemotherapy with gemcitabine.
A total of 51 patients with pancreatic cancer suffered relapse
after curative resection and subsequent adjuvant chemo-
therapy with gemcitabine at our institution. A group of 26
of these patients were administered S-1 orally twice daily
after meals at a dose of 80 mg/m? for body surface areas for
14 consecutive days, followed by a 7-day rest (S-1 group).
The remaining 25 patients received no additional anticancer
drugs other than continuation of gemcitabine (GEM/BSC
group). During a median follow-up period of 35 months, a
significant difference was observed in overall survival (OAS)
between the S-1 group and the control group (median OAS,
20.9 vs. 13.7 months; p=0.0157, log-rank test). Furthermore,
there was a significant inter-group difference in survival after
relapse (SAR) (median SAR, 11.4 vs. 6.20 months; p=0.0025,
log-rank test). No increase in grade 3/4 hematological and
non-hematological toxicity was observed in the S-1 group. In
conclusion, second-line chemotherapy using a combination
of S-1 and adjuvant chemotherapy with gemcitabine may be
an efficient and beneficial strategy for patients with relapsed
pancreatic cancer.
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Introduction

Pancreatic cancer is one of the most aggressive types of
malignancy, with the majority of patients exhibiting surgically
unresectable disease at the time of diagnosis (1). Surgical
resection is the only potentially curative therapy, but even in
resectable cases the overall S-year survival rate is only 15-20%
(2-3). Accordingly, surgical resection, as well as other forms of
adjuvant therapy are required for improving the prognosis of
such patients.

Since Neoptolemos et al reported the significant effect
of -postoperative chemotherapy on survival time after cura-
tive resection for pancreatic cancer (4), a number of studies
have focused on adjuvant postoperative chemotherapy for
improving the outcome of patients with pancreatic cancer
(5-6). Gemcitabine (GEM), a deoxycytidine analogue of
arabinosylcytosine, is one of the most promising chemo-
therapeutic agents to have emerged in recent years. Oettle et al
reported that adjuvant chemotherapy with GEM was capable
of prolonging not only disease-free survival, but also overall
survival following curative resection for pancreatic cancer
(7). That report, known as the CONKO-001 study, resulted in
the adoption of GEM as a standard form of adjuvant chemo-
therapy following resection of pancreatic cancer. However,
few reports have described suitable regimens for patients who
suffer relapse after adjuvant chemotherapy.

Thus, we retrospectively evaluated the efficacy and safety
of S-1, an oral fluoropyrimidine derivative (8), as a second-
line chemotherapy for patients who had suffered relapse after
adjuvant chemotherapy with GEM.

Patients and methods

Patients. Between 2001 and 2009, 51 patients with pancre-
atic cancer treated at our institution suffered relapse after
curative resection and subsequent adjuvant chemotherapy
with GEM. A group of 26 of these patients received S-1
orally twice daily after meals at a dose of 80 mg/m? for
body surface areas for 14 consecutive days, followed by a
7-day rest (S-1 group). After the disease was judged to be
progressive, 10 patients underwent a third-line chemo-
therapy. In total, 3 patients were administered paclitaxel at
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Table 1. Patient characteristics.
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S-1 GEM/BSC p-value
Patients 26 25
Gender (male/female) 14/12 14/11 0.903
Age (years) 63.8 (50-78) 684 (48-81) 0.091
Pathological stage® 6/18/0/2 4/20/0/1 0416
(UIyvy .
T factor (T1,2/T3,4) 3/23 4/21 0.406
N factor (NO/N1) 9/17 14/11 0.125
Operative procedure 20/6 1817 0.938
(head/distal resection)
Resection status (RO/R1) 23/3 22/3 0.959
Recurrence pattern 6/16/4 8/13/4 0.188
(liver met.¥local rec.S/dissemination®)
Median of disease-free survival (months) 640 5.86 0.602

GEM/BSC, gemcitabine group. UICC sixth edition; *liver metastasis; ‘local recurrence; “peritoneal dissemination.

80 mg/m?; 4 patients returned to chemotherapy with GEM
(at 1000 or 800 mg/m®); 2 patients were administered GEM
and S-1 concurrently; and 2 patients underwent the two-drug
chemotherapy with CDDP and CPT-11. The remaining 25
patients were not administered any other anticancer drugs
other than continuation of GEM (GEM/BSC group). If GEM
was continued after disease recurrence, it was administered
at 1000 mg/m? bi-weekly for as long as possible. Among the
latter 25 patients, 5 (20%) continued to receive GEM, and 20
(80%) were not administered any other anticancer drugs. The
differences between the S-1 and GEM groups were analyzed
with regard to patient demographics, clinical characteristics,
overall survival (OAS), and survival after recurrence (SAR).

Statistical analysis. Demographic and clinical charac-
teristics were expressed as means, medians and ranges
(continuous outcomes). Groups were compared using the
Wilcoxon rank-sum test for continuous outcomes and the
Fisher's exact test for categorical outcomes. Survival distri-
butions were estimated using the Kaplan-Meier method, and
groups were compared using the log-rank test. Differences
were considered to be significant at p<0.05. The data were
analyzed using the Stat View software program (Abacus
Concepts, Inc., Berkeley, California, USA).

Results

Patient characteristics. Patient characteristics in the S-1 and
GEM/BSC groups are shown in Table I. This retrospective
study included 51 patients (26 in the S-1 group and 25 in the
GEM/BSC group). The following parameters were compared
between the groups: gender, age, final stage, T factor, N factor,
operative procedure employed, RO/R1 resection rate, and
pattern of recurrence. However, the two groups were statisti-
cally similar. Disease-free survival periods for the two groups
were estimated by the Kaplan-Meier method. The median

disease-free survival period was 6.4 months in the S-1 group
and 5.9 months in the GEM/BSC group; the difference was not
significant (p<0.6019).

Survival. Survival periods after recurrence in the two groups
were compared using the Kaplan-Meier method (Fig. 1). The
median survival period after recurrence was 11.4 months in
the S-1 group and 6.2 months in the GEM/BSC group, with
survival in the former being significantly longer than that in the

. latter (p=0.025). The estimated OAS in the S-1 and GEM/BSC
groups at 3 years was 24.7 and 7.6%, respectively, again being
significantly longer in the former than in the latter (p=0.0157)
(Fig. 2). The median period until progression and the 6-month
progression-free survival rate were 54 months and 38.5%,
respectively (Fig. 3).

Toxicity. The toxicity profiles are shown in Table II. Severe
adverse events (grade 3/4) included leukopenia (3.8%),
neutropenia (7.7%), anorexia (3.8%), and fatigue (3.8%). No -
treatment-related death occurred.

Efficacy of S-1 in terms of recurrence pattern. Among the
51 patients studied, 16 suffered relapse with liver or lung
metastasis, 10 developed peritoneal dissemination, and 25 had
local recurrence. The efficacy of S-1 in terms of the various
patterns of recurrence was evaluated (Table III). The median
OAS of the patients who developed lung or liver metastasis
and peritoneal dissemination was 10.5 and 13.5 months in the
S-1 group and 11.6 and 8.7 months in the GEM/BSC group,
respectively. A log-rank test using the Kaplan-Meier method
revealed significant difference between the two groups.
However, the median OAS of the patients who developed local
recurrence was 26.9 months in the S-1 group and 17.8 months

-in the GEM/BSC group (p=0.0469). This result indicates
that S-1 was capable of prolonging the OAS in patients who
developed local recurrence.

— 807 —



ONCOLOGY LETTERS 2: 1313-1317, 2011

o [ o
-~ o L3
v T

Cumulative survival

[~
©
N

0

Patlent at risk Months
81 28 20 10 4 1 1]
GEM/BSC 25 10 3 0 ] 0

Figure 1. Kaplan-Meier curves for survival periods after recurrence in the
S-1 group (solid line) and the GEM/BSC group (dotted line).

' |
3 0.8 51
§ 0.8 GEM/BSC
£
5 0.4
g p=0.0157
0.2
o i 1 Y 1 'y
1] 12 24 36 48 60
Patient at risk Manths
s1 2% n 9 4 1 0
GEMEBSC o5 12 3 1 0 °

Figure 2. Kaplan-Meier curves for overall survival periods in the S-1 group
(solid line) and the GEM/BSC group {(dotted line).
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Figure 3. Kaplan-Meier curves for progression-free-survival period in the
S-1 group. m, months.

Table II. Drug-related adverse effects.

1315

S1 group (n=26)

G1/2 (%) G3/4 (%)

Hematological toxicity

Leukopenia 4(154) 1(38)

Neutropenia 3(115) 1(38)

Anemia 1(04) 0(0.0)

Thrombopenia 00.0) 0(0.0)
Non-hematological toxicity

Appstite loss 201D 2(17)

Diarrhea 0000 0(00)

Nausea 1(3.8) 0(0.0)

Vomiting 3(115) 0(0.0)

Fatigue 3(11.5) 1(38)

Table I11. Efficacy of S-1 in terms of recurrence pattern.

S-1 GEM/BSC  p-value
MST MST (log-rank)
(months) (months)
Liver metastasis 10.5 11.6 0.796
Peritoneal dissemination 135 87 0.152
Local recurrence 269 178 0.046

" MST, median survival time.

Discussion

In this retrospective study, we investigated the efficacy and
feasibility of S-1 as second-line chemotherapy after adjuvant
chemotherapy with GEM for patients with pancreatic cancer.
Our results show that the administration of S-1 as a second-
line chemotherapy was capable of prolonging not only the
survival period after relapse (median 11.4 vs. 6.2 months), but
also the overall survival period (median 209 vs. 13.7 months).
Second-line chemotherapy with S-1 combined with adjuvant
chemotherapy using GEM may therefore be an efficient and
beneficial strategy for pancreatic cancer patients.
Neoptolemos et al previously demonstrated that adjuvant
chemotherapy was potentially beneficial for patients with
pancreatic cancer, whereas adjuvant chemoradiotherapy had a
deleterious effect on survival (6). Tani et al have reported that -
adjuvant chemotherapy was an independent factor affecting
long-term survival in patients with locally advanced pancre-
atic cancer who had undergone surgery (10). Oettle et al have
shown that adjuvant chemotherapy with GEM for pancreatic
cancer patients was significantly effective for prolonging
disease-free survival (7), and their subsequent study revealed
that it was also capable of prolonging OAS (9). In their
study, Ueno et al have shown that GEM prolonged disease-
free survival in patients who had undergone macroscopically
curative resection of pancreatic cancer (8). Since these reports
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were published, adjuvant chemotherapy with GEM has been
the standard treatment in Japan for patients following resection
of pancreatic cancer. However, few reports have described the
optimal regimens for patients who suffer relapse after adju-
vant chemotherapy. In the present study, we retrospectively
evaluated the efficacy and safety of S-1, an oral fluoropy-
rimidine derivative, as second-line chemotherapy for patients
suffering disease relapse after adjuvant chemotherapy with
GEM. '
S-1 is an oral anticancer drug consisting of tegafur, a
- prodrug of 5-FU, and two biochemical modulators, 5-chloro-
24-dihydroxypyridine and potassium oxonate (11). S-1
has been shown clinically to exert potent antitumor activity
against various solid tumors (12-15). Okusaka et al have
reported that S-1 is a promising agent for advanced pancre-
atic cancer, with a response rate of 37.5% and an MST of 9.2
months (16) In our present study, the MST after recurrence
was prolonged for up to 11.4 months by S-1 administration.
The median progression-free survival time after administra-
tion of S-1 was estimated to be 5.4 months. Results show
that second-line chemotherapy with S-1 was capable of
maintaining progression-free survival for approximately
6 months, but also extended survival for an additional 6
months. This may have been due to the fact that the toxicity
of 8-1 was sufficiently mild to allow the introduction of
third-line chemotherapy.

In general, S-1 should be administered orally for 28
conse-cutive days, followed by a 14-day rest. However, the
incidence of adverse reactions tended to be high (83.2%), and
20.3% of all adverse reactions were reported to be of grade
3 or more severe (12,16). Therefore, certain previous reports
have proposed that S-1 should be administered for 2 weeks,
followed by a 1-week rest, rather than for 4 weeks followed
by a 2-week rest. Tsukuda et al have reported that, in patients
with advanced head and neck cancer, a 2-week administration
of S-1 followed by a 1-week rest was safer and more tolerable
than 4-week administration followed by a 2-week rest (18).
With regard to the administration of S-1 for advanced or recur-
rent gastric cancer, Kimura et af have reported that the rate of

adverse reactions was 77% in the 2-week regimen, compared

with 93% for the 4-week regimen. They also reported that the
total 6-month compliance for S-1 was much more favorable
for the 2-week regimen than for the 4-week regimen. These
authors concluded that the 2-week regimen may mitigate
adverse reactions and prolong the medication period (19). In
the present study, S-1 was administered orally for 14 consecu-
tive days, followed by a 7-day rest (2-week regimen). Neither
hematological nor non-hematological adverse events were

frequent. Severe adverse effects (grade 3/4) were almost not.

evident, and the medication time was therefore prolonged. This
may have contributed to prolonging not only progression-free
but also overall survival.

S-1 administration was not capable of prolonging the OAS
of patients who had suffered relapse in the form of either
peritoneal dissemination or liver or lung metastasis, and
was effective only for local recurrence. S-1 administration
allowed patients who had suffered local recurrence to survive
longer than those who continued with GEM, or received best
supportive care. In a phase II study report, Okusaka et al
stated that S-1 administration was effective against metastatic

ISHIDO et al: EFFECTS OF S-1 AS A SECOND-LINE CHEMOTHERAPY FOR PANCREATIC CANCER

pancreatic cancer. In their study, although 90% of patients
had liver metastasis, a relatively long MST (9.3 months) was
observed (16). In the present study, as only a small number of
patients developed relapse in the form of liver metastasis, the
effectiveness of S-1 may not have reached a significant level.

In conclusion, following not only major surgical treat-
ment, but also cancer relapse, patients experience a relatively
severe condition. S-1, an oral anticancer drug, is capable of
maintaining a reasonable quality of life under such condi-
tions (20). Since this study revealed a promising anticancer
effect of S-1 and a significantly long survival time, S-1 is a
potentially beneficial drug for second-line chemotherapy
following adjuvant chemotherapy with GEM in patients with
pancreatic cancer.
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Summary

Background: Colorectal cancer most commionly metasta-
sizes to the liver. However, in patients with liver metasta-
ses precluding radical resection, we still have no other
choice but to depend almost completely on anticancer
chemotherapy. We report the results of hepatic arterial
Enfus§onchem5therapy {HAIC) in patients with multiple
unresectable metastases throughout the liver and likely
to develop liver failure in the near future. Patients and
Methods: A total of 284 advanced colorectal cancer pa-
tients were treated. Of these patients, 40 and 24 had syn-
chronous and metachronous liver metastases, respec-
tively. Of these liver metastasis patients, 27 had unre-
sectable metastases. 14 of the patients with unresectable
liver metastases (likely to develop liver failure in the near
future) but without extrahepatic lesions underwent HAIC.
The chemotherapy regimen consisted of 5-fluorouraci!
800 mg/m? and leucovorin 250 mg/m® Results: HAIC re-
sulted in a complete response, partial response, stable
disease, and progressive disease in 2, 7, 3, and 2 pa-
tients, respectively. The 1- and 2-year survival rates were
79 and 50%, respectively. Conclusion: Colorectal cancer
patients with unresectable liver métastases without ex-
trahepatic lesions and likely to develop liver failure in the
near future showed relatively good resulits with no seri-
ous side effects. We suggest that HAIC is an effective
treatment in selected patienis.

Kanji Katayama Akio Yamaguchi

Schifisselwbrisy
Nicht resektable Lebermetastasen - Kolorektal
Hepatisch intraarterielle Chemotherapis; HIC

Zusammsenfassung

Hintergrund: Kolorektale Karzinome metastasie
héufigsten in die Leber. Bei Patienten'r
tasen, die eine Radikalresektion ausschii
die Chemotherapie nach wie vor die.
opteon Wir ber;chien h’ermzt von den:

rekta sn Karzmom, und n,lcht «rssektabfen Lebe
sen, bei denen keine extrahepatischen Lisiol

ein relativ gutes Ansprechen ohne ernsthafte Nebenwir-
kungen. Wir sind der Ansicht, dass HIC sing effekiive
Behandlung bei seleldierten Patienten ist.
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Introduction

The most commonly involved organ for metastasis and recur-
rence in colorectal cancer is the liver, which affects the prog-
‘nosis [1-4]. Surgical removal has the best outcome of all treat-
ments for resectable liver metastases, and chemotherapy is the
first-choice therapy for unresectable cases [5-10]. The main
administration routes of chemotherapy are systemic adminis-
tration and hepatic arterial infusion chemotherapy (HAIC).
The advantages of HAIC are: i) the concentration of the drug
that reaches the tumor is higher; if) a reduced drug concentra-
tion in systemic organs due to drug metabolism in the liver de-
creases adverse drug reactions, and the maximum dosage can

e increased [11-13]. Therefore, it is suggested that the effi-
cacy of HAIC is higher in patients with only liver metastases.
We administered HAIC to patients with unresectable liver
metastases and no extrahepatic lesions, in whom hepatic fail-
ure was likely to occur due fo extensive metastases.

Patients and Methods

A total of 284 advanced colorectal cancer patients were treated at the
University of Fukui Hospital (Japan) between 2001 and 2005. Of these, 40
and 24 had synchronous and metachronous liver metastases, respectively.
Of these liver metastasis patients, 27 had unresectable metastases (syn-
chronous in 20 and metachronous in 7). 14 of the patients with unresecta-
ble liver metastases (constituting a proguostic factor) but without extra-
hepatic lesions underwent HAIC. In these patients, liver metastases had
spread to both hepatic Jobes and occupied at least 40% of the liver, as
evaluated by computed tomography (CT) scan, and liver failure was
likely to occur in the near future. All patients were evaluated for perfor-
mance status (PS) according to the Eastern Cooperative Oncology Group
scale. All patients had a PS of 0. This study was retrospectively analyzed.

A hepatic arterial infusion catheter with a side port was inserted .

through the right femoral artery using the Seldinger technique, and the
catheter tip was placed in the gastroduodenal artery to allow drug flow
" from the side port into the hepatic artery. The gastroduodenal artery was
coiled to prevent drug inflow, and the drug was zllowed to flow ifto the
hepatic artery under angiography guidance (fig. 1). A S-french catheter
(Sophysa Sa, Orsay, Cedex, France) was inserted intraluminally from the
right femoral artery with a subcutaneously implanted reservoir. 14 patients
were treated by HAIC via 2 subcutaneously implanted injection port.
There were no complications that were considered to have been caused by
surgical procedures. The chemotherapy regimen consisted of 5-fluoroura-
cil (5-FU) 600 mg/m?® and leucovorin (LV) 250 mg/m’. A once-weekly infu-
sion for 6 weeks was defined as 1 course. The patients underwent 4 courses
of chemotherapy at the end of which response to treatment was evaluated
by CT scan. After that, tumor status was assessed every 1-2 courses. All
CT scans were reviewed by 2 radiologists. Response rates and adverse
events were evaluated according to the RECIST criteria {14, 15] and Com-
mon Terminology Criteria for Adverse Events (CTCAE) version 3.0, re-
spectively, Complete response (CR) was defined as the disappearance of
all disease. Partial response (PR) was defined as at least a 30% reduction
in the sum of the longest diameters of all measured lesions by at least 4
weeks. Progressive disease (PD) was defined as an increase in lesions by
20% or greater, or the appearance of new lesions. Responses not falling
into any of these categories were classified as stable disease (SD). When
extrahepatic metastases were detected, and their presence was a prognos-
tic factor, patients were converted from HAIC to systemic chemotherapy.

398 Viszeralmedizin 2011;27:397-401

Fig. 1. A hepatic
arterial infusion cathe-
ter with a side port was
inserted in the gastro-
duodenal artery
through the right femo-
ra} artery using the
Seldinger technigue,
and the catheter tip
was placed in the gas-
troduodenal artery.

Table 1. Intermittent hepatic arterial infusion .of S-fluorouracil and
leucovorin

n Response Extrahepatic Follow-up,  Clinical
» metastasis months outcome

1 CR lymph node 52 ~death

2 PR lung 16 death

3 CR 69 survival

4 SD peritoneum 14 death

5 SD peritoneum 26 death’

6 PR lung, bone 34 survival

7 PR 27 death

8 PR lung 48 survival

B PR 38 death
10 PR 17 death
11 PD lung, lymph node 6 death
12 PR 14 death.
13 SD lung, lymph node 12 death
14  PD 10 death

CR = Complete response; PR = partial response; SD :‘sgablé:ﬁ
PD = progressive disease.

Table 2. Tumor response

Patients, Response Dzsaasc V;:bszﬁii
" cR PR SO P O %
14 2 7 3 2 8

CR = Complete response; PR = partial response; SD = stable disease;
PD = progressive disease.

Results

HAIC resulted in CR, PR, SD, and PD in-2, 7, 3,-and?
ents, respectively (tables 1 and 2). Figure 2 shows the
appearances of the 2 patients who achieved a CR. Th
patient was a 55-year-old man with sigmoid colon cancer and.
multiple hepatic metastases, 5 cm in diameter, in both lebcs of-
the liver (T3, N2, M1 (liver), stage IV). First, we locall ;
trolled the s.gmozd colon cancer by sigmoid colectomy, aﬁd
the patient subsequently underwent HAIC for unresectable
liver metastases {fig. 2a). After completion of 4 courses of '
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Fig. 2. Abdominal computed tomography of 2 patients, a;b Case 1: mul-
tiple liver metastases a before treatment, and b after treatment when no
metastases could be detected; ¢,d Case 2: multiple liver metastases ¢ be-
fore treatment, and d after treatment when no metastases could be
detected.
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Fig. 3. Overall survival rate for 14 patients.

treatment, no metastases could be detected by CT (fig. 2b).
Subsequently, the patient received pyrimidine fluoride anti-
cancer drugs, and has shown no signs of exacerbation for
69 months. No adverse events were observed. The second
patient (figs. 2c and d) was a 37-year-old woman with rectal
cancer and multiple hepatic metastases, 2.5 cm in diameter, in
both lobes of the liver (T3, N1, M1 (liver), stage IV). We
locally controlled the rectal colon cancer by low anterior re-
section before administering HAIC for unresectable liver me-
tastases. After completion of 4 courses of treatment, no metas-
tases could be detected by CT (fig. 2d). No adverse events
were observed. Subsequently, the patient received pyrimidine
fluoride anticancer drugs, showed recrudescence of liver me-
tastases and lymph node and splenic recurrence after 2 years,
and underwent systemic chemotherapy (FOLFIRI: irinctecan/
5-FU/LV, followed by FOLFOX: oxaliplatin/5-FU/LV). How-

Hepatic Arterial Infusion Chemotherapy

Table 3. Toxicity (CTCAE v3.0)

Toxicity Grade 1-2, 1 (%) Grade 34,0 (%)
Diarrhea 2(14) 0@
Appetite loss 7 {50} 0 (0
Pigmentaticn 6 (43) 0 (0
Neutropenia 4(29; iy

ever, the patient’s condition gradually deteriorated, leading to
death from cancer 4 years and 6 months after surgery.

As shown in figure 3, the overall 1- and 2-year survival
rates were 79 and 50%, respectively, and the mean survival
time (MST) was 21.5 months. Side effects were obServed in
the form of grade 1-2 diarrhea, appetite loss, pigmentation,
and neutropenia, but these were not serious, Quality of life
(QoL) remained satisfactory, aliowing administration of the
scheduled 4 courses of chemotherapy (table 3). Extrahepatic
metastases were detected after the start of HAIC and became
a prognostic factor in 8 of the 14 patients, who were then con-
verted from HAIC to systemic chemotherapy (table 1).

The 13 patients who developed extrahepatic metastases
(lung, peritoneum, bone) but not liver failure, were started on
systemic chemotherapy such as FOLFIRI or FOLFOX. The
final MST was 18.5 months. No significant difference was
noted between the survival time with HAIC and systemic
chemotherapy.

Discussion

Liver metastasis is considered to be the decisive prognostic
factor for colon cancer. It is thought that liver metastases are
already present in approximately 10% of colon cancer pa-
tienis at the time of the first surgery, and that muéﬁ;le metas-
tases are present in the liver as a whol€ in approximately 4%
of patients [1-4].

There are currently various opinions regarding the indica-
tions for HAIC as a chemotherapeutic approach. Two such
opinions are that this therapy is indicated: i) in the-case of
imminent liver failure due to extensive liver metastases; and
if) when there is metastatic liver cancer for which systemic-
chemotherapy would be ineffective. It has been reported that
in the treatment of unresectable liver metastases HAIC im-
proves the response rate compared to systemic chemotherapy,
that hepatic artery infusion therapy maintains QolL, and that
both response rate and survival rate are better with HAIC
than with systemic chemotherapy [12]. Conversely, it has also
been reported that, although HAIC improves the response
rate compared to systemic chemotherapy, it does not show
any beneficial effects on survival [16]. Outcomes with HAIC
have thus been inconsistent.

The present study was carried out in order to investigate
HAIC by focusing on 14 patients with unresectable liver
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metastases that had spread to both hepatic lobes and occupied
at least 40% of the whole liver, and for whom liver failure was
considered to be the decisive prognostic factor. All adverse
reactions, regardless of the symptoms, were rated as grade 1,
with no serious adverse reactions of grade 3 or higher. QoL
was maintained well. Both incidence and grade of adverse
reactions were low when compared with the FOLFIRI and

FOLFOX systemic chemotherapy regimens (table 3) {17, 18]. -

Among the present patients, the 1-year survival rate was
79%, the 2-year survival rate was 50%, and the MST was 21.5
months (fig. 3). These results were about the same as the
1-year and 2-year survival rates with the FOLFIRI and
FOLFOX systemic chemotherapy regimens, and some of the
patients survived for a relatively long period of time [17, 18].
Kemeny et al. [12] reported that there are many cases in
which extrahepatic lesions appear although HAIC is able to
control metastatic foci in the liver itself. We also observed de-
velopment of extrahepatic lesions in 8 (57%) of the 14 pa-
tients, and it can be surmised that there is a limit to how much
the survival rate can be increased with HAIC alone. The fol-
lowing scenario can be thought to explain the development of
extrahepatic lesions in the case of HAIC. Pharmacologically,
HAIC achieves a higher drug concentration in liver lesions
when compared with delivery by systemic chemotherapy, re-
sulting in good efficacy in relation to tumors. However, ap-
proximately 60% of the anticancer drug administered by
HAIC is metabolized in the liver, which reduces the drug con-
centration delivered to the body as a whole and allows devel-
opment of extrahepatic lesions. When efficacy was assessed
after switching the treatment to systemic chemotherapy in the
8 patients who developed extrahepatic lesions, all were rated
as having PD, indicating that treatment efficacy was poor.
However, the anticancer driig concentrations that reached the
extrahepatic lesions themselves were higher in the case of
systemic chemotherapy when compared with HAIC. Accord-

Beferences

ingly, it is possible that the suppression of tumor progression
was fairly good.

" Kemeny et al. [19] reported a response rate of 88% and an
MST of 22 months or more when patients with resectable
liver metastases from colon cancer were treated with a combi-
nation of HAIC and systemic chemotherapy. The findings
indicate that for patients with recurrence in other organs, which
is a risk associated with HAIC alone, addition of systemic che-
motherapy to the treatment regiznenﬁnabl@s-marefeﬁecté?e
suppression of cancer progression and prolongs sur :

Recently, molecularly targeted drugs such as bevacizumab,
cetuximab and panitumumab have been déveloped, and they
have been successful in further extending patient survival
[20-22]. The mean survival time has been steadily extended
since then, recently reaching approximately 30 months [20,
21]. However, to date, there are no reported large-scale trials
showing clear improvements in outcome for
larly targeted drugs. This issue warrants more. dstaﬁ»
in the future.

Based on the study findings presented above, when consid-
eration is given to efficacy against hepatic metastases (in
patients likely to develop liver failure in the near future), ad-
verse reactions, and QoL, HAIC is useful; however, when
considering the risk of recurrence in organs other than the
liver, systemic chemotherapy is necessary. Further study is.
required in order to effectively implement both of these treat-
ment modalities and to determine whether it is possible to
increase treatment efficacy and prolong sumval, &
patients with unresectable liver metastases but without e;
hepatic lesions.
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‘T-ﬂunmdeoxyglucase Positron Tomography is Useful
in Evaluating the Efficacy of Multidisciplinary
Treatments for So-called Borderline
Unresectable Pancreatic Head Cancers

MAKOTO MURAKAMI*, KANJI KATAYAMA, AKIO YAMAGUCHI,
ATSUSHI IIDA, TAKANORI GOI, YASUO | ,RONO
HIDEKI NAGANO, KENJI KONERI

First Department of Surgery, University of Fukui, School of Mediz:ine’,23;Sh}'ﬁgéaid'ﬁki,’Matsz;ﬁkgf;{ﬁi&gijiﬁ;%; :
Fukui 910-1193, Japan

Abstract . Currently, computed tomography (CT) is widely used to evainaié ihe efficacy of treatmes
tumor regression in unresectable pancreatic head carcinomas. . Receniiy, 13F-ﬂuor0dee}:yg1
positron emission tomography (PET) examination has been used for ﬂ}a 1;11{23.1 dxagnoszs 0
tumors, for dlagn051s of distant metastasis, and for recurrences of pancreatic. cammomas P
been used for thc quealitative diagnosis of existing tumors. The current study;was deszgnﬁd to. cbscrv& If

: @umn g ,1herapy.

esectable pancreatic head
i gﬁ‘sciplinafy ,tmatmex};
regimens. The level of tumor markers, tumor-size reduction, andmax
(SUV .y were correlated with prognosis. Pearson’s correiaﬁgxi
were used for statistical analysis. Tumor-size reduction in €Tsa
not relaied to patient prognosis. Casesin which post—treatmem SUV ey va
were correlated with a more favorable. prognosis and demonstrated” extendﬁd survival raies
examination can be used to estimate the prognosis of unresectable panc:gamcihead ‘carcinomas Wh
undergone multidisciplinary treatments. ' ‘

Key Words: FDG-PET, unresectable pancreatic cancer, SUVg.., ~multidisciplinary treatments,
hyperthermia

introduction
Excision rates for invasive pancreatic ductal carcinomas remain low,-and the disease continues to be

treated pr;maniy with chemoradiotherapy. Consequentiv, the msﬁmds used f,,tc eval
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