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ORIGINAL ARTICLE

Phase I/Il Study of Hepatic Arterial Infusion Chemotherapy With
Gemcitabine in Patients With Unresectable Intrahepatic
Cholangiocarcinoma (JIVROSG-0301)

Yoshitaka Inaba, MD,* Yasuaki Arai, MD,} Hidekazu Yamaura, MD,* Yozo Sato, MD,* Mina Najima, MD,*
Takeshi Aramaki, MD,} Miyuki Sone, MD,§ Takashi Kumada, MD,§ Noboru Tanigawa, MD,)|
Hiroshi Anai, MD,** Tetsuya Yoshioka, MD, 7 and Masafumi Ikeda, MD, [} for Japan Interventional Radiology
in Oncology Study Group (JIVROSG)

Objectives: No established therapy exists for unresectable intrahepatic
cholangiocarcinoma (ICC). We conducted a phase I/I1 study to ascertain the
recommended dose (RD) of hepatic arterial infusion using gemcitabine
(GEM) for ICC and to assess the efficacy and safety.

Methods: For patients with unresectable 1CC, GEM was administered
through the hepatic artery via the port system as a 30-minute infusion on days
1, 8, and 15 every 4 weeks for 5 cycles. In phase [, dosage for levels 1, 2, and
3 was set at 600, 800, and 1000 mg/m?, respectively. and was increased in 3
to 6 patients at a time. Maximum tolerated dose was defined as a dosage
resulting in dose-limiting toxicity in 2 of 3 patients or 3 of 6 patients, and RD
was estimated during the first cycle. In the phase 11, more RD patients were
added to assess tumor response and toxicity.

Results: During the phase I, 16 patients were enrolled. Maximum tolerated
dose was not reached. Assuming RD at 1000 mg/m?, the phase I enrolled a
total of 13 patients. The following Grade 3 toxicities were observed:
neutropenia 20%, increased gamma-glutamyl transpeptidase 8%, increased
aspartate aminotransferase 4%, increased alanine aminotransferase 4%, in-
creased bilirubin 4%, nausea 4%, and fatigue 4%. The tumor response rate
was 7.7% (complete response 0, partial response |, stable disease 8, and
progressive disease 4).

Conclusion: Whereas the toxicity of hepatic arterial infusion with 1000 -

mg/m* GEM for 1CC was tolerable, expected efficacy could not be obtained,
thus suggesting only minimal activity.

Key Words: intrahepatic cholangiocarcinoma, hepatic arterial infusion,
gemcitabine, phase I/Il study, clinical trial

(Am J Clin Oncol 2011;34: 58-62)

Intrahepatic cholangiocarcinoma (1CC) constitutes 5% to 15% of
cases of the primary hepatic cancer in Japan. It is a cancer with a
relatively low incidence, but is characterized by spread from the
biliary epithelium to Glisson capsule. ICC has a high incidence of
lymph node metastasis and vascular invasion and also tends to
invade adjacent organs, so that in a fair number of cases it is already
advanced and unresectable at the time of detection.'™ Chemother-
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apy is the treatment option for unresectable 1CC, but no standard
therapy has been established.** Typically, drug regimens centered
on 5-fluorouracil (5-FU) have been used, but recently, gemcitabine
hydrochloride (GEM) has appeared promising.®

Hepatic arterial infusion (HAI) chemotherapy is one local
therapy for unresectable malignant hepatic tumors and its anticancer
effect is obtained by raising the local concentration of the anticancer
agent. Local therapy also reduces systemic adverse response and can
increase the effect on the hepatic lesions by infusing the active
medicinal agent into a hepatic artery.” In Japan, HAI with percuta-
neous placement of a catheter-port system is highly feasible,*'® and
HAI of GEM can be continued systematically. If a local effect for
1CC supplying from the hepatic artery can be obtained with HAI of
GEM, this treatment may contribute to prolonging patient survival.

With this as background, we designed a phase I and 11 clinical
trial to evaluate HAI chemotherapy with GEM for unresectable ICC,
and a multicenter study was carried out by the Japan Interventional
Radiology in Oncology Study Group.

MATERIALS AND METHODS
Study Design and Patient Eligibility

A phase [ and II clinical trial at multiple institutions was
designed to determine the dose-limiting toxicity (DLT) and recom-
mended dose (RD) for HAI chemotherapy with GEM to treat
unresectable ICC, as well as to evaluate its safety and tumor
response effect. Dose-limiting toxicity and recommended dose of
hepatic arterial infusion of GEM were determined as the primary
end point, and the frequency and severity of adverse events, tumor
response effect in the liver only, and tumor response effect in the
whole body were the secondary end points. In phase 1 portion, DLT
was assessed and RD was estimated, and in phase Il portion, cases
were added at the estimated RD, and the tumor response effect was
evaluated. Toxicity assessment was conducted in all patients with
HAI chemotherapy.

The inclusion criteria were the following conditions for cases
of unresectable ICC: ‘

1. Cases of histologically confirmed ICC (initial tumor or recur-
rence after resection), which was determined to be unresectable
by a hepatic surgeon at each institution, or it was judged to be the
prognosis-determining factor, even when metastasis was found as
extrahepatic lesions.
Cases that were previously untreated with GEM or that were
previously treated with agents other than GEM in the past, but
had received no chemotherapy for at least 4 weeks from the last
session, and were not responded by the chemotherapy.
3. Cases in which measurable lesions that corresponded to the target
lesions on response evaluation criteria in solid tumors were located
in the liver and had maximum tumor diameters of 20 mm or more

[
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on computed tomography (CT) images with 10-mm slices or 10 mm
or more on CT images with slices of 5 mm or less.

4. Cases in which a port-catheter system for HAl was placed
percutaneously, and arterially infused contrast medium was dis-
tributed through the entire liver or at least the entire hepatic
lesions and in whom it was confirmed that there was no distri-
bution of the arterially infused contrast medium in the surround-
ing extrahepatic organs based on CT angiography or MR angiog-
raphy from the implanted port.

5. Cases aged 20 years or more with an Eastern Cooperative
Oncology Group performance status classification of 2 or less.

6. Cases in which major organ function was maintained (white

blood cell count =3000/mm”* and =12,000/mm? platelets
=100,000/mm?>, transaminase <35 times the institution’s upper
limit of normal, serum total bilirubin =3.0 mg/dL, serum creat-
inine =1.5 mg/dL, electrocardiogram not indicating the need for
treatment) and in whom hepatic function was Grade 2 or less on
National Cancer Institute-Common Toxicity Criteria (NCI-CTC)
(version 2.0) with consideration of the influence of the hepatic
lesion.

. Cases of life expectancy of more than 8 weeks.

. Cases in which written informed consent was obtained.

o0 3

Patients excluded from the trial were the patients who sched-
uled for radiation therapy for the hepatic portal region because of
hepatic portal region invasion or lymph node metastasis, or who had
previously undergone radiation therapy; patients with concurrent
infection excluding viral hepatitis, fever of 38°C or above, or who
required antibiotics; patients with serious complications (intestinal
paralysis, intestinal obstruction, interstitial pneumonia, pulmonary
fibrosis, intractable diabetes mellitus, cardiac failure, renal failure,
hepatic failure, etc); patients with other concurrent cancer; patients
who could not undergo angiography because of allergy to iodinated
contrast material; patients with serious mental disabilities; patients
who were pregnant or may have been pregnant, and nursing moth-
ers; and patients whose catheters for HAI chemotherapy were placed
via laparotomy.

This study protocol was approved by the ethics committee of
the Japanese Society of Interventional Radiology and the institu-
tional review boards of the participating hospitals.

Treatment Protocol and Evaluation Methods

Using a percutaneously placed HAI catheter-port system, 1
course was defined as HAI of GEM on days 1, 8, and 15; a course
was performed every 4 weeks for a total of 5 courses.

In phase [ portion, the GEM dosage was set at Level —1, 400
mg/m?; Level 1, 600 mg/m?; Level 2, 800 mg/m?; and Level 3, 1000
mg/m?. Because the approval dosage of GEM is 1000 mg/m? in
Japan, we defined it as the upper limit in this study. The design
called for increase at each level in 3 to 6 patients from Level 1.
Three patients were enrolled at each level. The study on the next
dose level was not conducted until all 3 patients had completed the
first cycle without any problems regarding safety and tolerance. If a
DLT of any type was detected in 1 of 3 patients during the first
cycle, an additional 3 patients were enrolled. If DLT was detected in
more than 2 patients, the dose was defined as the maximum tolerated
dose (MTD). RD was estimated to be one level below that judged to
be MTD. DLT was defined as follows and judged during the first
course: Grade 4 leukopenia or neutropenia; Grade 4 thrombocyto-
penia; nonhematologic toxicities of Grade 3 or more (excluding that
from PD, nausea/vomiting, and alopecia; for patients whose pre-
enrollment level of transaminase or serum total bilirubin was Grade
2, DLT was taken to be more than twice the pre-enrollment level);
not meeting the criteria to start administration (same as the enroll-
ment criteria) for the next course on day 29 because of toxicity.
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In phase 11 portion, up to 13 patients were added at the dose
found to be RD in phase I portion and the tumor response effect was
judged using response evaluation criteria in solid tumors. Because
HAI was being used, the target lesion was limited to hepatic lesions.
Tumor size was measured on intravenous contrast-enhanced CT
within 2 weeks before enrollment, and the tumor response effect was
judged after the completion of courses 1, 3, and 5, and as needed.

Toxicity assessment was done in all cases using NCI-CTC
(version 2.0) and the frequency of the worst grade was obtained
during all courses. Physical examination and blood tests were done
immediately before the start of each treatment and recorded.

Statistical Analysis

In phase | portion, the number of enrolled patients per level
from Level —1 to Level 1 was minimum 6. The maximum number
of patients up to Level 3, in case that MTD was reached, was 18
patients in the dose finding stage. In phase 1l portion, when the
threshold tumor response rate was taken to be 20% and the expected
efficacy rate was set at 50%, 13 patients would be needed to judge
the tumor response effect under conditions of & = 0.1 and B = 0.2,
and 7 to 10 cases would need to be added at the estimated RD. For
the entire study, a maximum of 25 patients was needed.

RESULTS

Patient Backgrounds

A total of 16 patients were enrolled in the phase I portion
(May 2004—November 2005), and 9 patients were added for the
phase 1 portion (February 2006 —November 2006). All patients met
the eligibility requirements. A sumimary of all 25 patients is shown
in Table 1.

Phase | Portion

In phase I portion, 6 patients were registered at Level 1, 6 at
Level 2, and 4 at Level 3. DLT appeared in 2 of the 6 patients at
Level I, and 2 of the 6 patients at Level 2, but DLT did not appear
at Level 3. The third and fourth patients at Level 3 were registered
at almost the same time. Four patients did not meet the criteria to
start administration for the second course on day 29. In these 4
patients, the administration of drugs had been delayed because of
Grade 1 and 2 leukopenia (n = 3) or thrombocytopenia (n = 4) in
the first course. No Grade 4 hematologic toxicity or nonhematologic
toxicity of Grade 3 or more was seen in the first course (Tables 2, 3).
MTD was not reached up to Level 3. Accordingly, the RD was
assumed to be the Level 3 dose of 1000 mg/m>.

Phase 1l Portion

Nine patients were added at GEM 1000 mg/m®. In these
patients, together with the patients at Level 3 in phase I portion
(total: 13 patients), the tumor response effect was complete response
O/partial response 1/stable disease 8/progressive disease 3/not eval-
uated 0 in the liver only, and complete response 0/partial response
1/stable disease 8/progressive disease 4/not evaluated 0 in the whole
body. The response rate was 7.7% (95% confidence interval [CI],
0.2%-36.0%). Although disease control was not one of the assess-
ment items, the disease control rate with SD added was 69% (95%
Cl, 38.6%-90.9%). The tumor response effect and survival in all 25
treated patients are shown in Table 4 and Figure 1.

Toxicity

The incidence of adverse events (NCI-CTC version 2.0) of
Grade 3 or more in all treated cases was 20% neutropenia, 8%
elevated gamma-glutamyl transpeptidase (GGT), 4% elevated aspar-
tate aminotransferase (AST), 4% elevated alanine aminotransferase
(ALT), 4% elevated bilirubin, 4% nausea, and 4% fatigue. The only
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TABLE 1. Patients’ Characteristics
Phase 1

Phase Phase 11
Level of GEM Dose Level 1 Level 2 Level 3 Estimated RD All Patients
GEM dose 600 mg/m® 800 mg/m® 1000 mg/m* 1000 mg/m?* 600, 800, 1000 mg/m?
No. patients 6 6 4 9 25
Age (yr)

Median (range) 64 (34-76) 56 (46-74) 58 (34-76)
Gender

Male 3 5 3 7 18

Female 3 1 1 2 7
ECOG PS

0 4 5 3 7 19

! 1 | 1 2 5

2 1 0 0 0 1
Previous therapy

None 4 2 3 4 13

Resection 1 3 1 5 10

Chemotherapy 1 0 1 2 4

Embolization or ablation 0 2 0 1 3
Extrahepatic lesions

None 3 3 2 8 16

Lymph node 3 3 2 0 8

Peritoneum 1 -0 0 0 1

Lung 0 | 2 1 4
Median no. courses administered 5 4.5 4 5
Median no. administrations 15 14 12 15
Relative dose intensity 81.9% 87.3% 84.8% 84.7%

ECOG indicates Eastern Cooperative Oncology Group performance status.

TABLE 2. No. Patients With Hematologic Toxicities (Cycle
1, Phase | Portion, n = 16)

Level 1 Levele 2 Level 3
600 mg/m> 800 mg/m* 1000 mg/m*
6 6 4

Level Dose

n Grade I 2 3 4 1 2 3 4 1 2 3 4
Leucocytes 1 2 0 0 | 30 0 2 1 0 0
Neutrophils 0 2 10 1 12 0 1 10 0
Hemoglobin 0 1 0 0 0 O 0 0 0O 0 0 O
Platelets 2 2 0 0 2 1 0 0 1 1 0o 0

Grade 4 event was elevated bilirubin in 1 patient in the second
course, but this was accompanied by portal vein tumor thrombosis
(Tables 5, 6).

Events related to the HAI procedure included difficulties
with the placed catheter-port system in 5 patients (catheter
obstruction in 3 patients, port damage in 2 patients), and hepatic
artery occlusion in | patient. In 2 of the patients with catheter
obstruction and the 2 patients with port damage the catheter or
port was exchanged and the treatment continued. The remaining
patient with catheter obstruction showed an antitumor effect of
PD, so the catheter was not replaced and the treatment was
stopped. In the patient with hepatic artery occlusion, a left
hepatic artery occlusion occurred in the second course, which
meant that the drug was not reaching the left lobe of the liver, and
the treatment was discontinued.
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TABLE 3. No. Patients With Adverse Events (Cycle 1, Phase
I Portion, n = 16)

Level 1 Level 2 Level 3
600 mg/m* 800 mg/m* 1000 mg/m’
6 6 6

Level Dose

n Grade 1 2 3 4 1 2 3 4 1 2 3 4
Nausea o 2 0 0 2 0 0 0 3 0 0 O
Vomiting o 1t o0 0 0 0 0 0 2 0 0 O
Fatigue 1 1.0 0 3 0 0 0 0 0 0 O
Stomatitis o 0 0 0 t 0 0 O O 0 0 O
Headache o 0 0 0 1 06 0 0 0 0 0 O
Diarrhea o 0 0o 0 0 0 0 O O 0 0 O
Fever without o 0 0 0 0 0 0 0 1 0 0 O

neutropenia
Anorexia O 0 0 0 0 0 0 O 0 0 0
Alopecia o 0 0 0 1 0 0 0 O O 0 O
Alkaline 2 0 0 0 t 0 0 0 1 0 0
phosphatase

Bilirubin 1 0 0 0 0 0 0 0 0 0 0 O
GGT 1 0 0 0 0 1 0 O 0 0 0 O
Hypoalbuminemia o0 0 0 0 0 0 0 1 0 0 O
SGOT (AST) 1 0 0 0 0 0 0 0 1 O O O
SGPT (ALT) o0 0 0 01 0 O 1 0 0 O
Hyperkalemia o 0 0 0 1t 0 0 0O 0 0 0 0
Hyponatremia o 0o 0 0 00 00 I 0 0 O

© 2011 Lippincott Williams & Wilkins

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

105



American Journal of Clinical Oncology ¢ Volume 34, Number 1, February 2011

Phase I/1l Study of HAl With GEM for ICC

TABLE 4. Obijective Response and Clinical Outcome

600 mg/m? 800 mg/m* 1000 mg/m? (Phase 1I) All Patients
GEM Dose 6 6 13 25
No. Patients
Evaluation Site Liver Whole Body Liver Whole Body Liver Whole Body Liver Whole Body
Best response
CR 0 0 0 0 0 0 0 0
PR 0 0 2 2 1 1 3 3
SD 4 4 3 3 9 8 16 15
PD 2 2 0 0 3 4 5 6
NE 0 0 1 I 0 0 I 1
Response rate 0% 0% 33.3% 33.3% 7.7% 7.7% 12.0% 12.0%
95% ClI 0%-45.9% 0%-45.9% 4.3%-77.7% 4.3%-77.7% 0.2%-36.0% 0.2%-36.0% 2.5%-31.2% 2.5%-31.2%
Disease control 66.7% 66.7% 83.3% 83.3% 76.9% 69.2% 76.0% 72.0%
rate
95% Cl 22.3%-957%  22.3%-95.7%  35.9%-99.6%  35.9%-99.6%  46.2%-95.0%  38.6%-90.9%  54.9%-90.6%  50.6%-87.9%
Median survival 297 d 298 d 389 d 340 d
time
95% Cl 140-454 d 0-747 d 158-620 d 198-482 d
H TABLE 6. No. Patients With Adverse Events (Cycle 1-5,
=25 Phase I-II Portion, n = 25)
MST: 340 days . " "
24 (95%C1:198-482) 600 rgg/m 800 n6|g/m 1000 ]lgg/m
o - Dose n Grade 1 2 3 4 1 2 3 4 1 2 3 4
= ’ : Nausea 0020 0 3 0 1 0 7 1 00
o "’ Vomiting 00 0 0 1 1 0 0 3 0 0 0
S 4 o Fatigue 11 0 0 3 0 1 0 3 2 0 0
& Stomatitis 00 0 0 1 0 0 0 0 0 0 0
v Headache 00 0 0 I 0 0 0 I 0 0 0
24 + Diarrhea 1 0 0 6 0 0 0 O 0 0 0 O
Fever without 0o 0 0 0o 1 0 0 O 4 1 0 O
neutropenia
lmn 200 400 600 800 10(;0 1200 Anorexia 0 0 0 0 0 0 0 4 1 00
Time (days) Alopecia o 0 0 0o 1 0 0 O ! 0 0 O
FIGURE 1. Survival time in all 25 patients received hepatic Algiggghame 3000000 2400
arterial infusion with gemcitabine. Bilirubin L 0 0 0 3 00 0 1 1 0 1
GGT $1 6 0 6 0 1 0 O 1 0 2 O
TABLE 5. No. Patients With Hematologic Toxicities (Cycle Hypoalbuminemia 0 0 0 0 0 0 0 0 3 2 0 0
1-5, Phase I-ll Portion, n = 25) SGOT (AST) 1 00 01 0 0 0 4 2 1 0
" " " SGPT (ALT) 000 0 0 I 1 0 0 3 2 1 0
600 '23/“' 800 'zg/m 1000 l‘;‘g/ m Hyperkalemia 000 0 0 1 0 0 0 1 0 0 0
Dose n Hyponatremia 6o 0o 0 01 0 0 o0 I 0 0 O
Grade 1 2 3 4 1 2 3 4 1 2 3 4
Leucocytes 1 3 0 0 0 4 0 0 4 o6 0 0
Neutrophis 0 2 1 0 1 1 2 0 1 7 2 0 Chemotherapy is the treatment option for unresectable 1CC
Hemoglobin 0 1 0 0 o0 1 0 0 2 1 0 0 but no standard therapy has been established.** Multiagent treat-
Platelets 22 0 0O 2 1 0 0 6 3 0 0 ment has been reported with drugs such as 5-FU, mitomycin C
(MMC), adriamycin, and epirubicin hydrochloride similar to biliary
tract cancer (extrahepatic bile duct cancer, gallbladder cancer).
DISCUSSION

ICC originates in the biliary epithelium and is almost always
adenocarcinoma. In Japan, it has been reported to account for 5% to
15% of primary hepatic cancers. The only curative treatment is
surgical resection. However, at the time of detection, the cancer is
often judged to be unresectable because of liver metastasis, vascular
invasion, lymph node metastasis, or other distant metastasis.'™
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Combined use of cisplatin and 5-FU is reportedly effective but all of
these reports are from case studies only.''*'2 HAI chemotherapy has
also been attempted for unresectable intrahepatic bile duct cancer
and regimens such as FAM (5-FU + adriamycin + MMC), FEM
(5-FU + epirubicin hydrochloride + MMC), high-dose 5-FU, and
low-dose FP (5-FU + cisplatin) have been reported to be effective.'?
Again, however, all of these reports are from case studies ouly.
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A new anticancer agent of GEM has been introduced for
pancreatic cancer and biliary tract cancer, which has no standard
therapy like ICC.° For pancreatic cancer chemotherapy, it is the drug
of choice.'*'* In treating 1CC with GEM, good results were reported
in 2001 from a phase II trial in Germany in which the tumor
response effect was reported to be 30% and the median survival time
(MST) was 9.3 months.'® Because ICC is classified as a primary
hepatic cancer in Japan, HAI of GEM has also been attempted.
Tsujino et al performed HAI of GEM at the recommended dose of
1000 mg/m* with intravenous infusion, and they observed tumor
size and tumor marker reductions.'”

Whereas no consensus has been reached with regard to the
contribution of HAI to extending survival in cases of hepatic metastasis
of colorectal cancer, the local tumor response effect is considered to be
superior to that with systemic chemotherapy.'®° Moreover, in hepa-
tocellular carcinoma which is a primary hepatic cancer like 1CC, the
intra-arterial local therapy for hepatic arterial chemoembolization is
thought to significantly prolong survival in unresectable cases com-
pared with the results of symptomatic treatment.?"? It is possible that
local therapy can also prolong survival in cases of ICC.

This study was designed with consideration of the above to
establish the DLT for HAI of GEM and estimate the RD; the tumor
response effect with the estimated RD was then determined and

- safety was evaluated. In phase | portion, GEM was increased from
600 mg/m? to 800 mg/m? and 1000 mg/m>. A delay in the start of
the second course because of Grade 1 and 2 leukopenia or throm-
bocytopenia as DLT was seen in 4 cases (25%). MTD was not
reached up to dosage Level 3. Thus, RD was estimated to be 1000
mg/m?, and more patients were added in phase 11 portion.

The incidence of adverse events of Grade 3 or more in all
courses was 20% neutropenia, 8% elevated GGT, 4% elevated AST,
4% elevated ALT, 4% elevated bilirubin, 4% nausea, and 4%
fatigue. The only Grade 4 event was elevated bilirubin in | case
during the second course. However, this was a case of portal vein
tumor thrombosis, which was thought to have caused the elevated
bilirubin. Toxicity with HAI of GEM was generally tolerable
throughout all courses and it was milder than in reports of systemic
administration.”? ~

Events related to the HAI itself or the implanted catheter-port
system occurred in 6 cases (24%). Most were dealt with by replacing
the port in order that HAIl could be continued. Hepatic artery
occlusion occurred in only 1 case. Compared with other reports,®'¢
more of the present cases were within the tolerable range. No
catheter or port infection or induced thrombosis was observed.

The response rate of HAT of GEM at the estimated RD of 1000
mg/m? in 13 cases of unresectable ICC was 7.7% (CR,n = 0; PR, n =
1), which was below the established threshold efficacy rate of 20%.
Although disease control was not one of the items investigated in this
study, the disease control rate including SD (n = 8) was 69% and MST
in all 25 patients was 340 days (95% Cl: 198—482 days).

In conclusion, DLT was the delay in the start of the second
course because of Grade | and 2 leukopenia or thrombocytopenia
and RD was estimated to be 1000 mg/m* in HAI of GEM for
unresectable ICC. Toxicity was within the tolerable range. However,
the tumor response effect of HAI of GEM at 1000 mg/m* was low,
and it was judged that no improvement in treatment results can be
expected with HAIL The disease control rate and MST were accept-
able, but, considering that the subjects in this study were patients
whose hepatic lesions were predominant and that the implanted
catheter-port system was required for HAI as a painful procedure, it
cannot be claimed that this protocol has an advantage over systemic
treatment.
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Background: The incidence of pancreatic or biliary tract cancer is increasing in our aging
population, but little is known of treatment outcomes in elderly patients with pancreatic or
biliary tract cancer.

Patients and methods: Patients with pancreatic or biliary tract cancer who received che-
motherapy in our institute between September 2007 and August 2009 were retrospectively
reviewed to compare treatment outcomes between the elderly (aged 75 years or older) and
the younger patients. Data were collected of patient backgrounds, adverse events and dose
intensity within the first two cycles and overall survival time.

Results: Of the 102 who met the inclusion criteria, 19 were elderly who were introduced to
full dose chemotherapy. Medication for their comorbidities was required in 15 (79%) of the 19
elderly patients and in 27 (33%) of 83 younger patients. The frequencies of haematological
adverse events of grades 3 or 4 were 42% and 39%, and those of non-haematological
adverse events were 21% and 16%, for the elderly and younger, respectively. Similar dose
intensities were delivered to the elderly and younger. Also, similar proportions of elderly and
younger received dose reductions. There was no difference in overall survival between the
elderly and the younger.

Conclusion: No clear difference in treatment outcomes was seen between the elderly and
the younger patients who received gemcitabine alone. Gemcitabine chemotherapy appears to
be safe and the same treatment effect was seen even in older patients with pancreatic or
biliary tract cancer.

Key words: elderly patients — pancreatic cancer — biliary cancer — chemotherapy

INTRODUCTION

Pancreatic or biliary tract cancer (PBCa) is known to have
poor outcomes and advancing age has been associated with
an increased incidence of this disease. Changing demo-
graphics in developed countries are characterized with the
elderly comprising an increasing proportion of the popu-
lation. This will result in a growing number of elderly
patients with PBCa. In 1990, newly diagnosed pancreatic
and biliary tract cancer patients aged 75 years or older
showed incidences of 37% of 14583 and 43% of 13770
patients in Japan. However, in 2003, those numbers
increased to 46% of 24 442 pancreatic cancer patients, and

58% of 11401 biliary tract cancer patients (1). Despite the
increased incidence of PBCa with age, elderly patients tend
to be under-represented in clinical trials (2,3). Most clinical
trials have excluded elderly patients because of the progress-
ive reduction of organ function and co-morbidities related to
age. Accordingly, only a small fraction of elderly patients
have been entered into clinical trials. Hutchins reported that
there was a substantial under-representation of patients 65
years of age or older in studies of treatment for cancer (4).
As for lung cancer, some prospective trials showed the
benefit of chemotherapy for elderly patients (5—7). However,
only scant data are available among elderly patients with
PBCa. Therefore, it is not known whether elderly patients

@ The Author (2010). Published by Oxford University Press. All rights reserved.
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with PBCa can tolerate standard full-dose chemotherapy
regimens and result in outcomes similar to those seen in
younger patients. Because of this lack of evidence, che-
motherapy has generally been excluded from the treatment
options for elderly patients with advanced PBCa probably
for the reasons that chemotherapy is never curative and has
toxic effects.

To determine the safety and effectiveness of chemother-
apy for elderly PBCa patients, we reviewed the data of
patients who were treated at our institution.

PATIENTS AND METHODS
PATIENTS

Patients were selected from our database with the following
criteria: (i) radiologically confirmed pancreatic or biliary
tract carcinoma (intrahepatic or extrahepatic cholangiocarci-
noma, gallbladder carcinoma, or ampullary carcinoma), (ii)
histologically or cytologically proven adenocarcinoma, (iii)
no prior anti-cancer chemotherapy for PBCa, (iv) chemother-
apy with gemcitabine (Gem) alone initiated between
September 2007 and August 2009 at the Cancer Institute
Hospital. Elderly patients were defined as 75 years of age or
older, and treatment outcomes were compared between the
elderly and the other patients.

CHEMOTHERAPY

In clinical practice, we generally employed Gem alone as the
front line chemotherapy for PBCa. Gem was delivered at a
dose of 1000 mg/m? by intravenous infusion on days 1, 8
and 15 of a 4-week cycle. Indicators of consensus criteria of
chemotherapy in our team included good performance status,
adequate organ function and historical absence of serious
cardiac or cerebral vascular disease or mental disorder. For
elderly patients, no geriatric assessment scoring system was
used but Eastern Cooperative Oncology Group (ECOG) per-
formance status (PS) 0 or 1 was regarded as essential for
chemotherapy. However, details of indicators or treatment
management depended on each physician. In general, Gem
was suspended to allow recovery from the following toxici-
ties: neutrocyte count < 1000/mm?, platelet count <70 000/
mm? or grade 3/4 non-haematologic toxicity.

ANALYSIS

Individual data were collected from all medical records of
the study patients. This included the past medical history,
present illness, documents of imaging diagnosis, laboratory
data and adverse events within the first two cycles of che-
motherapy, and status at the last visit. Toxicities were graded
according to the National Cancer Institute Common Toxicity
Criteria version 3.0. Dose intensity was surveyed within the
first two cycles for Gem monotherapy. Overall survival data
was fixed on June 2010.

Jpn J Clin Oncol 2011;41(1) 77

In the current study, the responses between the elderly (75
years or older) and the younger were subjected to statistical
comparisons. This study protocol was approved by the insti-
tutional review board in Cancer Institute Hospital.

STATISTICAL ANALYSIS

Differences between the elderly and the younger were com-
pared using the exact Wilcoxon test for numeric or ordinal
variables, Fisher’s exact test for binary variables and likeli-
hood ratio test for multi-category discrete variables.
Two-sided P values <0.05 were considered to be statisti-
cally significant. Overall survival was measured from the
date of the start of chemotherapy to the date of death or last
follow-up. Survival curves were generated using the
Kaplan—Meier method, and median survival times were
reported with 95% confidence intervals.

All statistical analyses were performed using the SPSS
statistical software program package (SPSS version 11.0 for
Windows).

RESULTS
PATIENT AND TUMOUR CHARACTERISTICS

There were 102 PBCa patients who met the selection criteria

(Table 1). Of the 102, 19 (19%) were elderly patients.

The median ages were 78.0 years (range 75—85) and 65.3
years (range 41—74)) for the elderly and younger patients,
respectively. The ECOG PS at the baseline was either 0 or 1
in all of the patients. The median follow-up duration was
9.1 months. There were no significant differences for back-
ground data between the elderly and the younger patients.

COMORBIDITIES OF THE PATIENTS
The comorbidities of the patients are listed in Table 2. Of
the 19 elderly patients, 15 (79%) had at least one

Table 1. Paticnt characteristics for the elderly (aged 75 years or older) and
the younger (under 75 ycars)

>75 <75 Total p

No. of patients 19 83 102

Male 12 a5 77

Female 7 38 45 0.61

Median age, ycars (range)  78.0 (75—85)  65.3 (41-74)
Primary tumour sitc

Pancrecas 13 60 73

Biliary 6 23 29 078
Status

Locally advanced 10 35 45

Metastatic 9 48 57 053
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Table 2. Summary of comorbiditics of the paticnts

Comorbiditics (mcdication) >75 <75

Cercbral discasc

Old cercbral infarction ® 0
Anticoagulant usc 1
Cardiovascular
Hypertension 9b 20°
Angina pcctoris ! 5
Arrhythmia 0 2
Rheumatic aoritis 0 1
Antihypertensive drugs 9 20
Anticoagulant usc 2 5
Respiratory discasc
Asthma 1 |
Inhaler use 1 i
Diabetes mellitus 6 13
Insulin usc 1 4
Oral administration 5 9
Renal failure 0 0
Total cases (%) 15 (79%) 27 (33%) P <0.001

The numbers refer to paticnts who had onc or morc comorbiditics.

Of 19 clderly patients, 8 patients had one, 6 had two and 1 had three kinds
of comorbidities.

“The paticnt also uscd antihypertensive drug.

®Five patients also used diabetes drugs.

“Ning patients also used diabetes drugs.

9The patient also used antihypertensive drug and diabetes drugs.

Of 83 younger paticnts, 15 patients had onc and 12 had two kinds of
comorbiditics.

comorbidity which needed some degree of medication. In
contrast, comorbidities were seen in 27 of 83 (33%) younger
patients. The proportion of the elderly with comorbidities
was significantly higher than in the younger patients.
Cardiovascular disease and diabetes mellitus were most fre-
quently observed. Serum creatinine levels at the initiation of
chemotherapy were under 1.5 mg/dl for all patients and
severe renal dysfunction was not seen in the current study.
Of the 19 elderly patients, there were 5 patients with medical
history of cancer surgery: 3 with gastric cancer, 1 with
breast cancer, and the remaining 1 with thyroid cancer. Of
the 83 younger patients, there were 9 patients with history of
cancer surgery: | with oesophageal cancer, 4 with gastric
cancer, 3 with colorectal cancer, 2 with uterus cancer, and
the remaining 1 with prostate cancer (1 with both gastric
cancer and colorectal cancer).

ToxICITIES

Adverse events, for which grading resulted in the worst
values were encountered within the first two cycles of
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Table 3. Summary of grades 3—4 toxicity in the clderly (aged 75 ycars or
older) and the younger (under 75 ycars)

No. of cvents p
>75 <75

Anacmia 0 0

Leucopocnia 1 4

Ncutropenia 6 49

Thrombocytopenia 2 5

Total (Haematological AEY 8 (42%) 32 (39%) 0.61

cascs (%)

Lcthargy 2 6

Infection (non-ncutropenic) 1 cholangitis 5 cholangitis
I pneumoniac

1 liver abscess

Infection (ncutropenic) 0 2

Bilirubin 0 2

Transaminascs 3 10

Gastrointestinal 0 I ascites

I tlcus

Diarrhoca 0 1

Renal 0 0

Pulmonary 0 | interstitial pneumoniac
Others 0 | hypocalcacmia

Total (non-haematologic AE) 4 (21%) 13 (16%) 0.77
cases (%)

Total (all AE) cases (%) 8 (42%) 37 (45%) 1.00

Toxicitics were evaluated according to the National Cancer Institute
Common Toxicity Criteria version 3.0.

treatment, and are reported in Table 3. Haematological toxi-
cities of grades 3—4 were seen in 8 (42%) of the 19 elderly
and in 32 (39%) of the 83 younger patients. Non-
haematological toxicities occurred in 4 (21%) of the elderly,
and in 13 (16%) of the younger patients. The number of
any grade 3—4 toxicities were 8 (42%) in the elderly and
37 (45%) in the younger patients. Severe adverse events
occurred in 1 (5%) of the elderly and in 9 (11%) of the
younger patients.

Severe adverse event in the elderly patient was cholangitis
due to progression of the original lesion and recovery was
observed within a few days by biliary drainage. Most of the
adverse events were also related to progression of PBCa.

The number of patients who could not continue che-
motherapy by two cycles due to adverse events was two
(11%) in the elderly and eight (10%) in the younger patients.
The frequencies of any of the grade 3—4 toxicities and
severe adverse events were not significantly different
between the elderly and the younger patients.
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Dose INTENSITY

Similar dose intensities (538 mg/m? per week to the elderly
and 596 mg/m? per week to the younger) were delivered
within the first two cycles of GEM chemotherapy. The dose
of Gem within the first two cycles was reduced in five (26%)
of the elderly and in 20 (24%) of the younger patients.

OVERALL SURVIVALS

Regarding the 102 patients with unresectable tumours who
received Gem alone, 11 patients survived, 70 died and the
remaining 21 were censored mainly because they changed
hospitals at the time when we fixed the data in June 2010.
The median overall survival days were 308 (95%Cl: 130—
486) and 315 (95% CI: 232—398) days in the elderly and
younger patients, respectively (Fig. 1). There was no statisti-
cal difference between the two groups (P = 0.340).

DISCUSSION

With the increasing life expectancy of the overall population
in Japan, there has also been a rise in the number of elderly
cancer patients. Because of comorbidities or age itself, the
deterioration in organ function is seen more frequently in the
elderly, compared with the younger patients. Therefore, con-
sideration of treatment feasibility needs special attention for
the elderly cancer patients. A less toxic regimen has been
tried, in particular, for advanced-staged lung cancer or hae-
matological malignancies (5—7). The current study was
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Figure 1. Overall survival in the elderly and in the younger who received
gemcitabine alone for unrescctable PBCa. The median overall survival days
in the clderly and in the younger paticnts were 308 and 315 days, respect-
ively (P = 0.340).
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conducted to examine the feasibility and effectiveness of
chemotherapy for elderly PBCa patients because of lack of
knowledge on this issue.

To date, either Gem or fluoropyrimidine has been a key
drug for PBCa. Gem has been widely used as a standard
chemotherapeutic agent for advanced PBCa. Especially in
pancreatic cancer, Gem alone still remains as the standard
regimen both in the adjuvant setting after surgery and in
treatment of advanced disease.

Gem is thought to be less toxic than other cytotoxic
agents, such as platinum or taxens (8), which showed grades
3—4 haematological and non-haematological adverse events
of 10—24% and 20—-50% (9—11), respectively. Therefore,
special attention may not be necessary to perform Gem che-
motherapy for the elderly. In fact, the current study demon-
strated that full-dose chemotherapy with Gem for PBCa was
feasible in the younger as well as the elderly patients. The
favourable results seen for the elderly in the current study
may be attributed to good patient selection. Special emphasis
was placed on performance status rather than comorbidities.
Marechal et al. (12) also pointed out the importance of per-
formance status when considering chemotherapy for elderly
patients with pancreatic cancer.

Recently, a consensus has been achieved for Gem in com-
bination with cisplatin as the standard regimen for biliary
tract cancer based on results of ABC-02 (11) and BT22 trials
(10). For chemotherapy with cisplatin, hydration is com-
monly recommended to reduce renal toxicity. Cisplatin is
thought to be difficult to adapt elderly patients with cardiac
and/or renal disease at baseline. Accordingly, another plati-
num agent such as carboplatin or nedaplatin is often
employed for lung or oesophageal cancer chemotherapy
regimen as an alternative to cisplatin for the treatment of
elderly patients. In both ABC-02 and BT22 trials, cisplatin
was delivered at low (25 mg/m?) and fractional (days 1 and
8 of a 3-week cycle) doses. This might lead to low-
frequency renal toxicity (1.5%, with grades 3—4 renal
adverse events) (11). Despite low toxicity, whether the com-
bination of Gem and cisplatin is an appropriate option for
the elderly patients needs to be validated because cisplatin
will be approved by the Japanese government in the near
future.

The toxicities of chemotherapy were evaluated only for
two cycles. Late-onset adverse effects might occur especially
in elderly patients due to deterioration of organ function.
Unquestionably, adverse effects for the elderly need to be
monitored carefully during all courses of chemotherapy.
However, in view of the lack of a consensus of dose setting,
our data support the use of first-line Gem for PBCa by the
full-dose setting.

in conclusion, our data shows that old age is not a contra-
indication to full-dose chemotherapy with Gem for PBCa.
Gem monotherapy appears to be safe and delivers the same
treatment effect even in older patients with PBCa.
Chemotherapy using Gem can be applied to elderly patients
as well as younger patients, if those patients with well-
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preserved physical status and organ functions are appropri-
ately selected.
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Inhibitor of MEK1/2,
selumetinib, for biliary
tract cancer
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Evaluation of: Bekaii-Saab T, Phelps MA, Li X et al. Multi-institutional Phase Il study of
selumetinib in patients with metastatic biliary cancers. J. Clin. Oncol. 29, 2357-2363 (2011).

It is necessary to establish effective chemotherapy to improve the survival of patients with biliary
tract cancer. Although the useful of some molecular-targeted agents as first-line therapies has
been investigated, none have been found to exert satisfactory efficacy. In this article, we report
the results of a Phase Il study of selumetinib in patients with metastatic biliary cancer. Selumetinib
is an inhibitor of MEK1/2 targeting the RAS/RAF/MEK/extracellular signal-related kinase pathway.
Three out of 28 patients showed a confirmed partial response, representing a response rate of
12%. The median progression-free survival was 3.7 months and the median overall survival was
9.8 months. The most common toxicities were rash, xerostomia and nausea. Most toxicities
were grade 1 or 2, and the most common grade 3/4 toxicities were diarrhea and nausea. All
toxicities were manageable and reversible. The results warrant further evaluation of the use of

selumetinib in patients with metastatic biliary cancer.

Kevyworbps: biliary tract cancer ® mitogen-activated protein kinase kinase * molecular targeted therapy

 Phase Il study e selumetinib

Bile duct cancer is subdivided according to the
anatomic location of origin into intrahepatic
cholangiocarcinoma, gallbladder cancer, extra-
hepatic cholangiocarcinoma or cancer of the
ampulla of Vater. Although surgery currently
remains the only potentially curative treat-
ment for each of the aforementioned diseases,
many patients are diagnosed at an unresectable
advanced stage of the disease. Chemotherapy
has been recognized as a recommended ther-
apy for unresectable biliary tract cancer based
on the results of comparative studies between
chemotherapy and best supportive care.
Despite the numerous Phase II studies con-
ducted on treatments for advanced biliary tract
cancer, no accepted standard treatment for this
tumor type has been established as yet owing
to the low incidence of this cancer, the small
number of patients studied and the lack of ade-
quately powered randomized controlled trials.
Recently, randomized controlled trials com-
paring the combination of cisplatin plus gem-
citabine with gemcitabine alone have shown the
survival benefit of the former regimen [1,2]. Thus,
the combination of gemcitabine plus a platinum

agent (cisplatin or oxaliplatin) has come to be
recognized as standard therapy for unresectable
biliary tract cancer.

One of the next issues that needs to be addressed
is whether molecular-targeted agents might also
be effective against biliary tract cancer. To date,
although clinical trials of molecular-targeted
therapies as monotherapy or in combination with
gemcitabine-based regimens have been conducted,
no molecular-targeted agent has been confirmed
to be of clinical benefit for biliary tract cancer.

Methods & results
This study was a Phase II study of selumetinib
monotherapy in patients with unresectable bili-
ary tract cancer, including intra- or extra-hepatic
cholangiocarcinoma and gallbladder cancer [3j.
Selumetinib is an inhibitor of MEK1/2 targeting
the RAS/RAF/MEK/extracellular signal-related
kinase (ERK) pathway, which plays a central role
in the regulation of cellular processes, including
proliferation, apoptosis and metabolism.

The primary objective of this study was to
determine the overall response rate, as defined
by the Response Evaluation Criteria In Solid
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Tumors, and rhe secondary objectives included evaluation of
toxicity, overall survival, progression-free survival, assessment
of BRAF and KRAS mutations, and measurement of phos-
phorylated (p) ERK and pAKT as indicators of activation of the
relevant pathways.

With regard to the starting dose and dosing schedule of selu-
metinib, the drug was administered orally ar 100 mg twice daily
in 28-day cycles without interruption. Two levels of dose reduc-
tions were planned (50 mg twice daily and 50 mg once daily),
with patients taken off the study in the case of a need for any
additional dose reductions.

A rotal of 29 patients were enrolled between December 2007 and
January 2009. Three patients showed a confirmed partial response,
representing a response rate of 12%. In total, 17 patients (68%)
showed stable diseasc. The majority of patients (52%) showed a
decrease in the size of the target lesion. The median progression-
free survival was 3.7 months (95% CI: 3.5-4.9) and the median
overall survival was 9.8 months (95% CI: 5.97-not available).

The most common toxicities were rash (90%), xerostomia
(54%) and nausea (51%). Although most toxicities were grade 1
or 2, the most common grade 3/4 toxicities were diarrhea, nausea
and fatigue; in particular, grade 4 fatigue was observed in 4% of
the patients. All toxicitics were manageable and reversible.

Analyses of biologic markers revealed no BRAF V60OE muta-
tions. Two patients with short-lived stable discase had KRAS
mutations. Absence of pERK staining was associated with lack
of response and positive immunostaining for pERK was associated
with improved overall survival.

Expert commentary
Some growth factors, including EGF receptor (EGFR) and
VEGF receptor (VEGFR), and various signal transduction path-
ways that play important roles in the progression, proliferation
and metastasis of various cancers, have been identified. Some
studies have demonstrated overexpression of EGFR and VEGFR
or mutations of their signaling pathways in biliary tract can-
cer |4]. Furthermore, biliary tract cancer includes various types
of cancers, each with different molecular biological character-
istics. For example, overexpression of EGFR has been reported
to be observed in 10.7, 5.1, 12.4 and 0% of cases of intrahe-
patic cholangiocarcinoma, extrahepatic cholangiocarcinoma,
gallbladder cancer and cancer of the ampulla of Vater, respec-
tively s]. Relationships between the presence/absence of various
genetic murations and the efficacy of molecular-targeted agents
have been identified in various cancers; for example, the efficacy
of anti-EGFR antibodies was limited to colorectal cancer patients
with wild-type KRAS expression in the tumor. MEK inhibitors,
including selumetinib, may be expected to exhibit activity, even
against tumors with KRAS mutation. There is as yet, however,
no consensus on the molecular—biologic characteristics of biliary
tract cancer.

Recently, combined gemcitabine plus cisplatin or oxaliplatin
therapy has been established as the standard first-line treatment
for biliary tract cancer. Usage of molecular-targeted agents has

been focused on as the next step. There are two directions in
which molecular-targeted agents can be expected to be applied:
one is in combination with standard chemotherapy regimens as
first-line therapy, and the other is as monotherapy in second-line
chemotherapy. In many patients with progressive disease receiving
first-line chemotherapy with the relatively toxic regimen of cispla-
tin plus gemcitabine or gemcitabine plus oxaliplatin, the general
condition is poor and serious cholangitis can easily develop. Less
toxic therapy, such as monotherapy with a targeted agent, may
be useful in such patients.

In this study, although 11 patients (39%) had a previous his-
tory of exposure to prior chemotherapy, there were three objec-
tive responses, representing a response rate of 12%, and another
14 patients (68%) showed stable disease (3}. In addition, both the
progression-free survival and overall survival compare favorably
with published historical controls. These results of selumetinib
scem to suggest the promising activity of the drug against biliary
tract cancer. Validation is required to confirm the efficacy of MEK
inhibitors against biliary tract cancer according to the tumor site
or the biological characteristics of the tumor.

Few preclinical studies of molecular-targeted agents for bili-
ary tract cancer have been reported. In an examination con-
ducted using human cholangiocarcinoma cell lines, ZD6474,
an inhibitor of VEGFR and EGFR signaling, showed promising
anticancer activity (6. This study revealed that the absence of
KRAS mutation and presence of EGFR amplification may be
potentially predictive molecular markers of the sensitivity of chol-
angiocarcinoma to EGFR-targeted therapy fs]. Thus, therapeuti-
cally beneficial effects of molecular-targeted agents, including
MEK inhibitors, may be expected against tumors with KRAS
mutations and further investigations are warranted to confirm

the efficacy.

Five-year view

Molecular-targeted therapy should be established based on the
biologic features, and it is important to identify the characteristic
biologic features of cach of the aforementioned types of cancer
of the biliary tract. Furthermore, efficient development of tar-
geted therapy should be advanced based on the identification of
appropriate biological markers.

Biliary tract cancer s still a difficult discase to treat. Development
of new molecular-targeted agents will hopefully allow for improve-
ment of the survival rates in patients with biliary tract cancer, and
individualized therapy using targeted agents can be established
according to the tumor’s biological features.
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* Selumitinib is an inhibitor of MEK1/2, and a Phase Il study of selumetinib showed promising activity against biliary tract cancer.
* The most common toxicities were rash, xerostomia and nausea, and all toxicities were manageable and reversible.
* Analyses of biologic markers suggested the existence of a relationship between the KRAS and BRAF status, and the efficacy

of selumitinib.

= The results warrant further evaluation of the use of selumetinib in patients with metastatic biliary cancer.
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LTWaWs00, £25RESRIFLEAICETIVRSBHFIAZ LREHXh, BEEcy
L, BREOBRENBEAL LT, Gemeitabine (GEM) & S-1 PRI TV, &,
YIBRTRERRER (CH VT, GEM & GEM+cisplatin #f % (GC BE) OABER EBE
BATON, GCREOFRLREFIHOERYRITRENE. bAETERLCLI XL TO
GCHEDNHRMEDPHE I, GCREDVBRTHEBEEOEELEL L TRBII TS,
T, MIBTRHZY, THREEAPFEAOLBHRERICKY, GEM+oxalplatin SRR
& (Gemox %) DEBYMRPMETNTUVS, BEEOTERBIFEICAETIZEAL
RERBDSITONATOED 22D, DAEPKEICHEWVTARELLEBRSBRL Y, BEMNIcE
BENTVS, BERICEVTS, TEFVRCEDEESBTEDSRILTETLS,
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BL®ic

NEEHRE IS BT B LRI VIRA B D TR R U
BOBREICHESENTVED, SEHICLES V¥
LAMBILERBRIZIZ L A LTI TEB ST, ks
FERIIFEL LT B L idwvw A e do 72, 2007 48, IBE
WM A NI A4 Ve s, JRERBICTT 515
REATR ENTAS, (LFERECET RIS 135S
I AHEAERAH 24 O/ NBAE 2 BT 10 & SRER D8 A 17 EFFZEIC
ESLBDTHo 72V,

TAFTAOERDS SEVFEAL, KEBLH
BEREROBEREIRE SN, T HEENOBRRLTH
NTETWE, FAHA FT4 T, OWBEAEEEE
WIALFREIIE R, QUBRAREIEEE BRIt
FRIRIT D, OB EREL T &1
ENBH, DEDDHIIOVWTEFEDHLRTVABY,
KR TIEFNSICETAINETTOIE TV X LR
DA% &, IERLEREOBIRICOWTHET 2,
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I. YIFRTREMRERICILE AT HD

—iRICE TR ORI O ERIZE A & EIRERIC
Hho JHER TIXPAEEIERIEE R L YOI
D CFBEDERAHE L WHID LR v Lhb,
LEREZIT ) BRCOVWTHERODLEZATH
D, WS OPDTF V& AMUBRBRDPER SN T WD
(RDo AV z2—F U TITbNLRBRTIE, B - JHH
B E % 3R fluorouracil (5-FU)/leucovorin (LV)
& B\ & 5-FU/LV/etoposide 2 & 5 b2k & F
BESHR S Nz, JEMR TIENEA DR, Wl
KHBZIRO bNeholdt, (LS pki CAEY
FOERNRD 6, v QOL DIEXRNHE X h
TwaY, bHETIR, YRREORE, REHE, -
R E 28 L 5-FU/doxorubicin/mitomycin C
(FAM) &7 bEREE LN 4 82 i % L Ol BF
W& DHBRABD T b N EREIDRL, HEE
HELNTORWL 00, JEHER Tt BRI 1L
FREFCRIERFEIESA TV Y, B:F, JHE
BEBZRRE LXHEIEL 5-FU/LV % % i
Gemcitabine/oxaliplatin (Gemox) D{LEEfEEED ki
ARG SNz, FRICE B &, TEEL 5-FU/
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1 YIRABENERE S B A LSRR & RRE & DO IRIRER
Median | Improvement
Treatment arm n 05 p-value of QOL Author (year)
BSC| 19 2.5 mo 5% . 2
5-FU/LV or 5-FU/LV/etoposide | 18 | 65mo | O 339% Glimelivs (1996)
Gallbladder cancer 18
Control 8] 24 mo 0302 —
5-FU/DXR/MMC 10 | 5.16 mo ’ —
— Takada (1998)°
Biliary tract cancer 13
Control 91| 756 mo 0,619 —
5-FU/DXR/MMC 41 401 mo ’ —
BSC| 27 45 mo —
5-FU/LV | 28 4.6 mo 0.039 — Sharma (2010)?
GEMOX | 26 9.5 mo —

BSC : best supportive care, 5-FU : fluorouracil, LV : leucovorin, DXR :
cin C, GEMOX : gemcitabine + oxaliplatin, OS : overall survival, QOL :

LV TldAEFHEICZEEFRD e d o 7227,

IO DRERD L

Gemox #Eik
THAECEFNBOBEIE SN TWEY
BRIV N R N O R (s

EORENZERITIHE2LDEELLND, 2007
EDHAL ¥4 vTid, BEMENFEEZRLALIE
FU R ozl D, HERECL & 3R,
Gemox FIETHOHELEFPHOEEMNRY L, bo
EEWIERE LT Iwndd LIz,

. YRETHERRERICHERBILRRNRILMAD

1. GEM, S-1 & & U BRpREER

2000 4ELLRE, bAETIRFZ AT E Y (GEM) b
BWETFH TN - FASYN - FTFFTINH) T A
E&H (S-1) o7 — 4 0% 1 HRETTHhIh, GEM
BATIIERE 175%, SAEFLHE (0S) FRfE 767
A, S-1 BHEICTIIEME 35%, OS Rgfl 94, H L H
HlE LT BIF 2 BEAE 5750, Tho oI
#£T X, GEM & S-1 287 h 2 fHEHE RIS 12
AKBEN, HEBBESA FT4 T, PBRTREEE
BRI+ B b LT GEM 2k S-1 4%
RN TWD, LI L, IR SIdKBE L B
WCHEDLDDOTIEF R, FREEECLIZEET T,
YIRRBENB G 12 BT A {LEERIETIE, £I2GEM
BHEABHE LT vILEY I VUV, TI5FFRE
Fl 7 EOFFH & DYARENREALNTEL, £Orh
<, WETIFHNI GEM ¥k & GEM/cisplatin $fF
(GC ##1E) DT v # AL TR (ABC-01 #ER)
Tk GEM BBt 023 156%, W EAFHE
(PFS) *hdefiEd» Bicxf L, GCHIER TIEIRRE
24%, PFS Hdefi 8 H & GC HEDF AR &

doxorubicin, MMC : mitomy-
quality of life

h?, Elé‘ﬁ%’ib‘ TR L MAHRAS (ABC-02 #UER)
DTN, TOE, GEM BAMPEIZIL~, GC #EE
BCHEREFNBOERSER S (F2)Y, b
METS ABC-02REREF#HDOL IV AT ¥ 41k
HBHER (BT-22 REY) »M7bh, (2IZF UHRIE
ShTwad (%2)% ZhbORETHE GEM Wl
OFEERED 1,000 mg/m?, 30 5 EiEEHENHV O
7=7%, cisplatin 13 1 A 25 mg/m?L KB THRS &
T2o WITNOZEF LM 1 B, 2 HERS %, 1EKE
O3B 1HFAI7NVETBELI AL THb, Cisplatin
OHRGEELBL L EFEREI VL, B
WRERIZO G Mo B IR T WS,

GEM ¢ 275 FFHMH|R 7 vt ) I DV
L DOPRFRED L L OETHRBIITbIL TV 5,
Gemox IETIXERE 15~35%, OS diLfiE 8~15»
BEGCHEELRSDHEEREIEORTVS (&
DWW gL w7 v k¥ I YU ETH B capceit-
abine® S- 1% AWK RKE CiX, GEM+
capecitabine BFF#RIEX, FTHE 25%~32%, OS
Hoflf 12~14 B9, GEM + S-1 B FA#E: (GS #tiE)
X, BHE30%, 0S FRE11x AOREIHLNT .

5 (EDY, baETIE, S-1HME GSFED S
WIZ GCEREDMESITVIRKR EOREL o T
%, BAREEREEWI S V-7 (JCOG) TIES-1 &
GEM+S-1 B & % 5 v ¥ AL T AR ER A
EiE NP, T TIZ10061% BB T LT 5,
ZOKRICE DT THENHRRICEDFTMAHED H i
Twb, 8517, GEM+75FF +5-FUICL 5% 3%l
PERERLRA LN TV RED,

2. DTIEMZEORR

BIEDILEREL LT, FRMEIFRE2ERT
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% 2 YBRAAENEE R IS 5 Gemcitabine-based {LZER R O IGHEBHK

Regimen n Reii ;)ense Pll;dgf,?,}lp Mgiéan Author (year)
Gechtab{ne . . 206 | 155% 5.0 mo 8.3 mo Valle (2010)®
Gemcitabine/cisplatin 204 26.1% 8.0 mo 11.7 mo
Gemcitabine 42 11.9% 3.7 mo 7.7 mo

— Okusaka (2010)
Gemcitabine/cisplatin 41 195% 5.8 mo 112 mo
Gemcitabine/oxaliplatin 33 | 355% 5.7 mo 154 mo Andre’ (2004)10
Gemcitabine/oxaliplatin 31 26.0% 6.4 mo 11 mo Harder (2006)'"
Gemcitabine/oxaliplatin 67 | 149% 34 mo 88 mo Andre’ (2008)'?
Gemcitabine/oxaliplatin 40 | 150% 4.2 mo 85 mo Kim (2000)%
Gemcitabine/oxaliplatin 43 18.9% 48 mo 8.3 mo Jang (2009)1
Gemcitabine/capecitabine 45 31% 7.0 mo 140 mo Knox (2005)9
Gemcitabine/capecitabine 45 | 32% 6.0 mo 140mo | Cho (2005)'
Gemcitabine/capecitabine 75 | 29% 6.2 mo 127mo | Riechelmann (2007)'"
Gemcitabine/capecitabine 44 25% 7.2 mo 13.2 mo Koeberle (2008)®
Gemcitabine/S-1 35 | 343% 5.9 mo 11.6 mo Sasaki (2010)"
Gemcitabine/oxaliplatin/5-FU 72 21% 62* 57" *mo | 10*,9.9%*mo | Wagner (2000)2
Gemcitabine/cisplatin/5-FU 21 33% 134 mo 188 mo Yamashita (2010)%
Gemcitabine/cisplatin/5-FU/EPI | 37 43% 7.9 mo 12.1 mo Cereda (2010)®

. *IR%SHE, **JEZERE, PFS : progression—free survival, TTP : time-to progression, OS : overall survival,

5-FU : fluorouracil, EPI : epirubicin

£, TTIEL DB TERDORKROE THEHINT
Wb, BEFTH EERERRTEAEMA (EGFR) O/
#3 L | C erlotinib % lapatinib & 5\ i3 M F %
F — P HHEH sorafenib WEHTHw LI, T-H
EGFR i A % cetuximab R M ENE R K E F
(VEGF) Hufk%E bevacizumab & Gemox #iE & O
CHRRBAYT b T VA (3£ 3%,

INFEFTOHET —LAOETHRERTIE, HHNDOWHEFE
Bt e wA T, LRERLE LTORBIED
5NTwivy, Gemox FFEE DB T, cetuximab
B\ it bevacizumab ® EREMRONEEIR S
L, cetuximab T T v ¥ A{LE THBRIEHR S
T,

Bk, hAETERTF VI 7FvERWENAR
EREOBRMIEE S TWwa, VEGFR-2 X35
RIFFT o FRMEFELHET LI LIZIEH
JEEsh R S, JHERECTH GEM & OB ABRE
OETHBRBIPEEEN TS, T2, VA VA RE
BOBEREETFE LTHEES Ny 4 Vo A EE#EE
F(WTLD B ESERMISBRER LWL EN
o, BATIFVEEOENE LTERS
NTwa, JHERICBWTHLBREREIRD LN, GC
BE L O CHRRABRA B SN T D, ThHoo

RTFFT 7 FVREFEBLORATISHEREITER

JIB & g

Vol. 32 (4)
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ThY), —RMCERELZFEESIID R0 1272,
REVEBRTHOEA A2 ETHEDILLHY,
PR RORER EHRAEOMALIFE NG,

I WERHBMEREERZT O JEEHRET
b

INE T, WRMBREO KRB ERRABRITIZE
AT TELT, H4 FF4Tid, BIRTITHE
BIRELIAVPRL, BRRARL LTIThbha
ENEIENS, ¥R T,

EPRNEED, ThE CHRESNIIERICHT S
BRSO GBI, bAE bz Myto-
mycin C+5-FU PEABE L FMEMICE 2 b 0 7E0T
Thb, TORERTIE, WERE 158 B, JEEHE 118 #1,
JEFERE 112 61, FLEEERE 48 BIOBEFIC OV TERRA D
LIRS, FREERE I LEERERE T 5 FAEFED
HELCBFTho b MESRTHEY, LirL, JB
WRDBBEIRFATEIAEEERZRDO TV RN L,
intention-to-treat (ITT) AT CIXIETEREICB VT
BEEZEZAONE Do/ L EH S BN EAED
FEOREREE L CIMEMTONBIZE STV iRV,

HHE T, GEM Bfhd 5 v id GEM-based 2
X BRREBA VL oR T T B, 12 NPO
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# 3 YIRS B 5 F IR AR R

Regimen n Reig ;):se PII:‘/IS?/d’?Ir‘IP M%dsx’an Author (year)
Erlotinib 2 7% 26mo | 75mo | Philip (2006)*
~ Lapatinib 17 | 0% 18mo | 52mo | Ramananthan (2009)®
Sorafenib 46 2% 23mo | 44mo | Bengala (2010)®
Bevacizumab/erlotinib 53 12% 44 mo 99mo | Lubner (2010)%"
Gem/oxaliplatin/bevacizumab | 35 40% 7.0 mo 127 mo | Zhu (2010)%®
Gem/oxaliplatin/cetuximab 30 63% 88mo | 152mo | Gruenberger (2010)*

PFS : progression-free survival, TTP : time-to progression, OS : overall survival

F 4 PIBRAAENEER N 5 2 RALSEAE O R

Regimen n Ref}; ::se PII\:‘/ISe;i’;a’]r?lP M(glslan Author (year)
Gem 32 6.9%, 16 mo | 41 mo | Oh (2010)%
Gem/cisplatin 20 0 36mo | 59 mo | Sasaki (2010)%
S-1 40 75% 2.5 mo 73 mo | Suzuki (2010)%
S-1 2 | 227% 54 mo | 135 mo | Sasaki (2010)%

HEANLHBAVR SOIREREIC X 5 S TR (BCAT)
1, BRI A GEM O RMBRE L F
WHLIEE DIEHREBRTH Y, 00BZHEL LT, E
PIEROLETTH LI TH D, —F, EETIK
capecitabine & observation I & % £ I AH 3R (n = 360
B) 2ATbhTWwA, UL, kHHEEE TR
WD 300 BILLEDERIALEE LTBY, EFK
DRIV WIHER TIREEVES Tldh v, 7
JIEE R O A TRILEFECHALE N A SR % L%
ZEFITHLONAEZ LHhD, BERPLHILERELY
DY AT oD BE, ELFAMTEL Yy —HRk
Frhk L7-BFZRIEIC X b S-1 % Bl vz feasible
study DSHEA TV B, BRAFEEIRERICHE, MKk
BIBEIC DWW T b LT ¥ AL D W ARG AR
FERLIDELEEFESND,

IV. 2R{CFEHE

PIBAEERR BRI 5 2 RILEREIC OV T,
BEOHA K54 Y TRERSIN TRV, GEM,
S-1, GC L, GSHiEL EAMBRBIEDMEILLT
XTBY, 1KERED BRMEGEATRE2ER b 7%
¢ 7\ GEM & GC HHED HUKER T D 2 IKikHE = A
% &, #EO ABC-02 RER Tl 2 KiGH D ENE X GEM
B175%, GCE176% LB ENITbN TRV, —
75, BT-22 5 Tld GEM B 78.6%, GCH 731% & &
RTH LY, ZOEIMEL L EH P ERBBEDEND

BEBRLTWADbDEEZONRD, T2, 2WWIEEIIK
XRENRHHICLPID LT, MRBRTOEEFHRH
WREN Lol R E, 2REBEOEBERICOVTHRE
PLETHD, ohIT THERD 2 Ik{bLEREORRKR
REXIIT b T d o 7288, &L 5-FU-based 1b&
L% O GEM ® GEM %0 GC #ik, S-1 742 L, w({
O E T HRROBREIWE STV 5 (4P,
A%, 1 KIBBETOERFROMILL L DI, EEL
MEE o TV BDEEZ LN,

BEbYic

HHETIIREREIC L 2 BEL, BB L b ICE
16000 A% #B %, FHABOKRBTH 5, YIRTEE
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