in plasma and plasma ultrafiltrate taken from Western
patients administered 2-h oxaliplatin infusion of 130 mg/m?
were previously reported, and the values were measured by
ICP-MS (Inductively Coupled Plasma Mass Spectrometry),

Table 3. Pharmacokinetic parameters of oxaliplatin

90 mg/m?® 130 mg/m? Graham
(n=3) (n=6) et al. (13)
Plasma platinum
Cenax (ng/mi) 22633+ 1457  32200+1779 3200 £ 340
PK model 2-CBM* 2-CBM* -
1120(h)** 76+48 7833 -
112B(h)** 3082+ 29.6 259.8 + 26.9 239 £ 54.4
CL (W/m?) 0.37 + 0.03 0.52%0.13 -
Ve (Um?) 110.3 + 13.7 1272+ 194 -
AUC (pg.h/mst) 2443+ 19.7 258.3 + 58.3 207 £ 60.9
Plasma ultrafilterable platinum '
Crnax (ng/ml) 963.3 + 101.3 1450.0 + 166.5 1210 £ 100
PK model 3-CBM*#* 3-CBM#*** 3-CBM#**
1 a0(h)** 0.18 + 0.01 0.17 + 0.02 0.28 * 0.06
npf(h)** 140+ 1.0 145+ 1.0 16.3 +2.90
112y(h)** 246.7 £ 32.2 258.9 £ 61.4 273+ 19.0
CL (/m?) 116+ 14 117+ 14 10.1 £ 3.07
V,s (m?) 14334 + 196.3 1612.7 * 360.5 582 + 261
AUC (ug.h/mA) 79+09 11315 11.9 £ 4.60
Mean + SD.
*Two-compartment Baysian model.
“*Half-life.

***Three-compartment Baysian model.
CL,, clearance; V,, volume of distribution at steady state; AUC, area under the
plasma concentration-time curve

10000 ¢

1000 F
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which we used in our study. These values of the Cpax,
AUC, terminal 7y, and CL were very similar to our data in
the patients given the 130 mg/m” dose (10).

The elimination of platinum occurs mainly in urine rather
than in feces (10). In this study, mean urinary excretion of
oxaliplatin for 24 h was 33.9% of the level 2 administered
dose (130 mg/mz). This value was almost identical to the
value of 35.9% in Western patients given a dose of 135-
150 mg/m? (11).

Graham et al. (10) reported that limited platinum accumu-
lation was observed in plasma and blood cells, but not in
plasma ultrafiltrate. Our data on the platinum accumulation
in Japanese patients was the same as that in Western patients,
except for the data on the plasma ultrafiltrate. However, the
degree of accumulation was less than 2-fold in both studies.

In conclusion, the worldwide standard dose of 130 mg/mZ/
q3w for oxaliplatin monotherapy is also acceptable for treating

Table 4. The trough values of oxaliplatin

90 mg/m’> 130 mg/m®
(n=3) (n=3)
Plasma platinum (ng/ml)
st cycle 131.7£ 215 158.0 = 14.2
2nd cycle 184.7 £ 19.9 2353+ 476
Plasma ultrafilterable platinum (ng/mi)
1st cycle 15402 23+02
2nd cycle 21+£02 32+03
Blood cell platinum (ng/ml) .
1st cycle 483.7 £ 94.2 606.3 £ 733
2nd cycle 742 + 46.2 951.0 + 83.6
Mean £ SD.

100

Platinum concentration (ng/ml)

—©— Platinum in plasma (130mg/m2)

10 p - A~ Platinum in plasma (90mg/m?2)

—&— Ultrafilirate Platinum in plasma (130mg/m2)
- A- Ultrafiltrate Platinum in plasma (90mg/m2)

30 36 42 48 54 0

Time (hr)

Figure 1. Mean plasma concentration—time curve for oxaliplatin.
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Japanese patients, with only mild myelosuppression, neuro-
toxicity and gastrointestinal toxicities. No racial difference
was suggested in the pharmacokinetics of oxaliplatin. A
phase II study of oxaliplatin monotherapy and a phase I/II
study of the combination of oxaliplatin with fluorouracil
plus leucovorin have finished in Japanese patients with meta-
static colorectal cancer. Further large clinical trials on oxali-
platin are warranted to evaluate the toxicity profiles and the
clinical antitumor activity in Japanese patients.
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Irinotecan Plus Oral S-1 in Patients with Advanced Gastric Cancer—Biweekly IRIS Regimen: Yoshito Komatsu*?,
Satoshi Yuki*!®, Takuto Miyagishima*>® and Masahiro Asaka*“® (*Third Dept of Internal Medicine, Hokkaido
University School of Medicine, **Dept. of Internal Medicine, Kushiro Rosai Hospital, **Hokkaido Gastrointestinal
Cancer Study Group (HGCSG)) '
Summary

We reported the results of phase I study with CPT-11 and S-1 (IRIS) in advanced gastric cancer (AGC)
patients at ASCO 2002. Now | present an outline of this phase I /II trial. A combined treatment of IRIS (CPT-11+
S-1). was given to the AGC patients who had not received prior chemotherapy. S-1 was orally administered twice
a day for.14 days, and CPT-11 was administered as a 90-minute intravenous infusion on days 1 and 15. This
schedule was repeated every 4 weeks. Fifteen patients were registered in this phase 1 study and 9 patients were
added in this phase II study. Non-hematological toxicities were almost classified as grade 2 or lower, except for
grade 3 nausea and grade 3 dermatitis of level 2.

These adverse events were manageable by administering anti-emetic drugs and a drug rest. As for
-hematological toxicities, grade 4 neutropenia occurred with one patient at level 1 and level 2 in phase I. And
grade 4 neutropenia occurred with four patients at level 2 in phase II. However, they recovered after the drug rest,
and we could continue the administration based on the standard dose modifications. These side effects were
tolerable, and the overall response rate was 54.2%. MST of this regimen is 581 days. The IRIS treatment is effective
and tolerable for outpatient treatments. Key words: Advanced gastric cancer, CPT-11, S-1, IRIS, HGCSG, Corre-
sponding author: Yoshito Komatsu, Third Department of Internal Medicine, Hokkaido University- School of Medi-
cine, 7 West, 15 North, Kita-ku, Sapporo 060-8638, Japan

EE BRU»:bhbhix Hokkaido Gastrointestinal Cancer Study Group (HGCSG) iBWT, FIHrEEZ - il
BREBCHL, ST RERETER 2 AREORRED 12T 2001 41 & » CPT-11+S-1 #fA (IRIS) &k (S-1
23 - CPT-11 O biweekly #58) ORIRS 1 /IR 2EHE LEML 7z, W& - Hik ZOHREOEI2RER 250
B2 OBEKRS I 8 TI3 CPT-11 12 100 mg/m?*h & 25 mg/m>¥° > 150 mg/m?E THEET 2 3BROV LV
SEL, dayl, 150D TEBEEETZDDL LIz, S-1BA7ENVEITH B0, SRERT L OBERSE (80, 100,
120 mg/2X) CEEL, dayl, 14 2°0 2BEORRE Uiz, &R BKE I HAROBRL D CPT-11 0iERS5EIT L

C L2 O 125 mg/mAITRE Lz, T OHMRBRERC TRYIBKEIERRABTL, aoCoflzaml TR ettty
FEB L 7co HRAREE 1/IAARARR L LCOESREIT54.2%, £ 2450 MST 12581 H & BIFRERTH - 7z, EE: IRIS £k
(2BRIR) 13, ETERINT 2R —BREEE L UARTLLLTRETHETDH ), FROMERLFREORBO—D
r0E3bOLEbNRS,

*2 PIBk S simBt - IR
** Hokkaido Gastrointestinal Cancer Study Group (HGCSG)

RS T 060-8638 FLIEHILRIL 1547 TH * IBEAEEES - =18
M EA 0385-0684/06/ ¥500/332/JCLS
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EMTRE X - BITEEXREEEE N T 22T ER
SEEED, BR EARBIZENTERITOPIb ST
VR TEEARE L VL X B RERBESATLRY, §
BEEHT B LEMEOEHERL K DL OPRE
Yo T2 DEFHHDERADESIFHRENTIZIWVS
B+ b DTIREZL, BHTLHEEBEED quality of
life (QOL) AEBRTE T3 LiZvngn, Lizd->T
Bt 2 {bEEEOES W IFRRFHFEOHIELH
AEEOREBIUBETH Tz, TAREDT, FFTIK
FLL7 o) Y rREOGNERS-18EH LI,
BERRELERENHAREREVPRE S NEDERE
9% L BHOHEF L LTRELIRESGRTH- T2, ¥
7z irinotecan (CPT-11) b HEATHE I NLEHTHY
AEECEYRERTHE I LM BEIN T,
BB LT AT 20%?, fFREEE TR CDDP &0
HAEhE TR 0% DENESREIZh, BECHL
THERARER LT T, R kgl
CKBEOYIEIEES w3 % CPT-11+5-FU+
Leucovorin (IFL) 0B RENER I Y, FRBWT
b ETREEIA LT CPT-1145-FU StREEER DK
HENKRTLTEYY, CPT-11 & 5-FU $fHCOBE%ME
REERE N T Wiz, Lizdio T S-1 & CPT-11 Ot EE
BRHEESEC L THEBECENTDH S 2L FRSh
Fzo 72 S-1DMEOFTHB LI AN, FETO
SR REENTREL R I L b FREIN, £
ThhbhBFHTE L INBEEREBECEL, sE
THRETRETHLOENRHHEEORREDOI- DI
2001 4E40% & D CPT-11+5-1(IRIS) $f FsEH: D EERE
B REE LB L 72,

I. ¥& - Fi&
HMRITEBZE I BRI & W e BB 2 5 FMT

BAVBEGL

g% - MTEEREEEE T, FHI320~758 PS#
BIFT, BIBREEOZVEBEK X ZEEOESIh:ZEE
BRRE L, 4B Z ORABEOBEIERTHY,
bRUBNDBYIOERI N —TTHolled, O
BEOBEYRESEYBRET 20 EKRE 1 /IIER
BPEHEL, ZRFHEATH S S-1 2BET 5 RE
THotd, S-113H FeNETH D BEERED S EH
LEBOBRSRERETHS D, BEORSETH K
EEEILTRELR. $EKEZEHATH 3 CPT-11
12, BFICH T3 100 mg/mOEERS, 150 mg/m?*D

BRI L DREEMNTHE N TSR H, 100 mg/

m2 & 25 mg/m*$ D 150 mg/m*E THE T 2 3R
DVRLVEREL, 2HEHEBE 0 FTREEFHFET 2D
Dk Uiz, ¥ S-1 0BRSHEC OWTRHEFLLL, Bl
EEDBWEENS CPT-11 t DHBRETHZ Z L
2, AREEETHIILEERL, BRI THIITHE
WEWERMBE U2\ 2 8MOANRE Lz (Fig. 1),

om#&% £

2001 £ 2 BH 5 2002 F£ 12 Boofic, YR Rhiicil
# X h7- Hokkaido Gastrointestinal Cancer Study
Group (HGCSG) D&MMAR BT U fINEHIh

T @BEYA INVEIZ L YA TN, VR 5.9Y 47

NTHolz, £722 I — A EDORERIR 2B TH
Ty ERBRES TAESRBATIR LU 1(6 BT), LoL 2(6 61),
VRV (3E) B b — L, FEMEEHIELT
X grade 2 O TR VOV 2 TLHIRBR L, MEERE
T2 grade 4 QIFFERFEABV VI TIH, v_v2
2Bl HEB L V1T CRIFIZST 38, LN
n2T3fl, vRA3IT2HM PR R D 2METIRER)
F53%B/15) ThH o7V BREL TV~ 3 TH DLT
REZL 2o d, RELEFESTOWEKCLIDZ
N EDOVRVT 9 7R LBV L ERST, Lizdto
TEHAREOHERRESERREIC LD CPT-11 23150

Body surface area Initial dosage of S-1 - Level CPT-11
(BSA: m?) (mg/day, as the tegafur dose) (mg/m?)
<1.25 1 100
1.25-<1.50 2 125
1.50 3 150
CPT-11

]

| S-1

day 1 14 15

28
Repeated every 28 days

Fig.1 Treatment schedule of S-1+CPT-11
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Table1l Toxicities

Level ' 1
CPT-11
No 6
grade

100 mg/m?

2 3
125 mg/m? 150 mg/m?
15- 3

Neutrocyte .
Platelets
Hemoglobin

Diarrhea
Nausea/vomiting
Dermatitis
Alopecia
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Table2 Response
. No CR PR NC PD RR (%)
Overall’ 24 1 127 10 1 54.2

mg/m*tiz sk < A2THo f:iﬁ_, _ElZMZfSH % CPT-11
BAICOMERS OHER SR 150 mg/m*ThH Y, v
AV 1T ORI ERT BN PR L LR
+HCERL, % OBRORKE EHBCSIT 5 iR
DEMOER LI Y AN, SIRLLRES E ORBOL,
LAV 2 0 125 mg/mUERE LTz, T ORBRERITT
SPEEREIERRABETL, 51 0BIEEmL T
R B 2T Lz, 2T grade 4 DIFFRBOSE
ESAPIE R DTN, VTR RRAKIEEE TR - T
EEMkEET 5 2 X TE T (Table 1), BHRES 1 /1485
BiL LT DZEIE 54.2% (13/24) & BIF LR TH -
7z (Table 2), AW TRE T 5 IIHKS 1 /I8R5
LiVR, #2480 MST 13581 B (Fig.2) :3#i
RS LR TH 7%

m % =

20 IRIS MEDHAELENEN T 5 T L OER
gL L CIRITOHESH 2, S-1id DPD BEH
CDHP #&% L%, DPD BREEMCES TH S
LEpEENTVEY, LrLE TS REEMIZE,
5-FU SEHIEZIRMEL 2 L b LFID S HEShTH
D, S-1BATCRDE VHRSPERFTE R WAREEND
., BTSREEFZIH DNA topoisomerase
(topo~T1) PREEHE S HEESH B 2 L BRES R
TV 3729, TS BREEHICH LT topo- [ HEHIT
b5 CPT-11 AT 2L TSHTHZ I LV W/ES
NTBY, z0EPEIBEESN TV, LikdoT
CPT-11 & S-1 i3, MEAOBAEHEOED T LI
SNBrw, pEREE L CRELHEASDETHD L

(%)

1004 959% Confidence interval

(441,721)

MST: 581days

504

200 400 600 800 1000 1,200
Survival time (days)
Fig.2 Overall survival

EZX TS, S-1OBEAESES VYAV bBESH
TWw3 S, BFID dose intensity ¥z TLE I k> %
b0, CPT-11 L DA TS & T BN BT 2 WEE

‘ﬁﬁﬁo,4ﬁwm<%&?%mmﬁ@?bat%bn

3, 372850 b bhbhd b Ok biweekly TH Y
2T ORBETIRENTEETH 228, ZORBIREE
DEBHESHEOBEESS 5>VoTh, 1B D
ZVRIETE LR bDED bBYANST R
THZHDOEBELOND, FI-MOGRAREbSHRE
&N Tw5, S-1+CDDP # LT CPT-11+CDDP ©
HRBRERZ EREBVWEDENMRESI L TRV 3,
CDDP 05N Frv—yva v BSRETHVE
I—RTERARELELT S, LPL, bhbhoff
FARERAREDEL Lz, TRGERETHRES
MHETED LI EKRTQOL DHBR VFSTED L
EL N5, $TBHEEMEIE 54%Th 553, RBEHED
b5 —=oDEHAAL LTIRESFHEE (CR+PR+SD)
5 95.8% LHBIEHTH D 2 L8 FHEINB, MEX
D, BWERDTWATEE TS b SSRIGEHTEET QOL 0
WEBCESLEESELRL, 2L CHBERE 1 /IHER
BT 52 MST 581 HE v RMES LV ERE (¥
AIVRAT 4 v ) BBRIEHS, ZObhbROD
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Abstract

Background. Both paclitaxel (TXL) and cisplatin (CDDP)
show efficacy against gastric cancer. The aim of this phase I-II
study was to determine the maximum tolerated dose (MTD)
and to evaluate the toxicity and efficacy of combination
chemotherapy with these two agents.

Methods. Nineteen patients entered the phase T part of the
study, and 21 patients entered the phase II part. TXL
infusions were administered on days 1 and 15, with a fixed
30mg/m? dose of CDDP.

Results. In the phase I part of the study, we determined dose
level 5, which represented a TXL dose of 180 mg/m?, with
CDDP 30mg/m? to be the MTD. The recommended dose
(RD) was level 4, with a TXL dose of 160 mg/m? with CDDP,
30mg/m?. In the phase II part of the study, the response rate
was 25.0%; five patients had a partial response, seven had
stable disease, 6 had progressive disease, and 2 were not
evaluable. Grade 3 or 4 neutropenia was the most common
adverse event and occurred in 65% of the patients. During
treatment, 25% of the patients received granulocyte colony-
stimulating factor, but febrile neutropenia was not shown in
any of the patients. Major nonhematological toxicities were
nausea/vomiting, anorexia, fatigue, alopecia, and sensory neu-
ropathy. Adverse reactions of grade 3 or 4 were shown by two
patients, one with anorexia (5%) and the other with sensory
neuropathy (5%).

Conclusion. The RD was determined to be TXL 140 mg/m?,
with CDDP 30 mg/m2
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Introduction

Although various chemotherapy regimens have been
reported for use in patients with gastric cancer, the
median prognosis for survival in patients with chemo-
therapy for advanced gastric cancer remains less than 9-
12 months [1]. Given these conditions, we sought to
develop a new active combination therapy regimen to
prolong median survival, while also seeking a regimen
that would be suitable for outpatient clinical use, in
order to decrease time of hospitalization.

Paclitaxel (TXL) is thought to be an effective drug for
gastric cancer, with reported response rates ranging
from 20% to 28% in single-agent phase II studies [2-4].
In two of these studies, median survival times were 234
and 340 days, respectively, although more than 50% of
the patients had previously received chemotherapy
[3,4]. Thus, it appears that TXL may prolong survival in
gastric cancer patients.

Cisplatin (CDDP) is an active chemotherapeutic
agent against gastric cancer. Treatment regimens in-
cluding CDDP have shown high response rates [5-7].
CDDP has demonstrated synergism with variety of
cytotoxic drugs, and synergism between TXL and
CDDP has been established and reported [8,9].

Therapy combining CDDP and TXL has been
reported in various regimens [10-14]. Most of these
regimens consisted of administering 60 to 80mg/m?
of CDDP. However, patients receiving more than
S0mg/m? of CDDP may suffer nausea and vomiting
[15], and they would then need hydration to prevent
CDDP renal toxicity. Thus, more than 50mg/m? of
CDDP is not suitable for outpatient clinical use.
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We sought to confirm the efficacy and toxicity of
combination therapy with TXL and a fixed-dose admin-
istration of 30mg/m? CDDP.

A biweekly regimen has been proposed to increase
the dose intensity of TXL and to improve the ease of
adoption for outpatient use. For this reason, we planned
to evaluate biweekly TXL with a 30mg/m? fixed-dose
CDDP regimen.

Patients and methods

Patients

The objectives of this study were to determine the
maximum tolerated dose (MTD) and to evaluate
the toxicity and the preliminary activity of the above
combination.

The criteria for eligibility included the following: (1)
prior chemotherapy regimen completed 4 weeks before
entry; (2) adequate bone marrow function (white blood
cell [WBC] count > 4000/mm?, platelet count > 100000/
mm?, hemoglobin > 9.0g/dl), adequate liver function
(serum bilirubin level < 1.5mg/d] and serum transami-
nase level < twice the upper limit of the normal range; if
hepatic metastasis had been documented, then serum
transaminase level < three times normal range) and ad-
equate renal function (serum creatinine level < 1.5mg/
dl, 24-h creatinine clearance = 60mi/min), normal elec-
trocardiogram (ECG); (3) Eastern Clinical Oncology
Group (ECOG) performance status (PS) of 2 or less; (4)
age between 20 and 79 years; (5) absence of any other
serious medical conditions; (6) absence of any other
active malignancy; (7) life expectancy greater than 2
months.

Written informed consent was obtained from all pa-
tients prior to study entry. This study was approved by
the Ethics Committees at the participating sites.

Treatment regimens

TXL infusions were administered on days 1 and 15, with
a fixed 30mg/m? dose of CDDP. To prevent hypersensi-
tivity reactions, all patients were premedicated with
20mg of dexamethasone intravenously, 50mg of
diphenhydramine orally, and 50mg of ranitidine intra-
venously 1h before TXL infusion. The starting dose of
TXL was 100mg/m?, and it was intravenously infused
within 1 to 3h before 1- to 3-h infusion of CDDP. The
TXL dose then consisted of increments of 20mg/m? un-
til severe or life-threatening toxicities were observed.
Patients were administered this regimen once every 2
weeks unless disease progress or intolerable toxicity
was observed. If WBC counts fell below 3000/mm? or
platelet counts fell below 75000/mm?; or if grade 3 or 4
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Table 1. Dose levels (phase 1)

Paclitaxel Cisplatin
Level (mg/m?) (mg/m?) No. of patients
1 100 30 3
2 120 30 4
3 140 30 3
4 160 30 6
5 180 30 3

nonhematological toxicity occurred; or if body tempera-
ture rose over 38°C or PS was over 3 immediately be-
fore administration, treatment was postponed.

For the first cycle of this therapy, the dose-limiting
toxicity (DLT) was defined as National Cancer Institute
Common Toxicity Criteria (NCI-CTC) grade 3 or 4
neutropenia with infection or fever; or thrombocytope-
nia of 25000/mm? or less; or NCI-CTC grade 3 or 4 non-
hematological toxicity, except for anorexia, nausea/
vomiting, and alopecia. Treatment delay DLT was de-
fined as treatment delay of 1 to 2 weeks for reasons of
toxicity. The treatment dose at each level is summarized
in Table 1.

At least three patients were treated at each dose
level. If none of the first three patients experienced
DLT, escalation to the next TXL level was permitted. If
one of three patients experienced a DLT, three other
patients were enrolled at this level. Among the resulting
six patients, if one or two experienced DLT, escalation
was permitted; if more than two patients experienced
DLT, that level was deemed the MTD. If two or three of
three patients experienced DLT, that level was also
considered the MTD. After confirmation of the MTD,
the recommended dose (RD) for a phase II study was
defined as one level below the MTD.

In the phase IT part of the study, patients were not
eligible if they had received chemotherapy that in-
volved more than one regimen or contained platinum
derivatives and/or taxane derivatives, or if they had suf-
fered more than grade 2 peripheral neuropathy in prior
chemotherapy. If the following adverse events had
been observed during the previous treatment, the dose
for the following treatment would be reduced by one
level: hematological toxicity of at least grade 4;
nonhematological toxicity of at least grade 3; peripheral
neuropathy of at least grade 2. For other inclusion and
exclusion criteria, treatment schedules were the same as
for the phase I part of the study.

Response evaluation and toxicity

Patients were evaluated before entry into this study, to
determine the extent of disease, by physical examina-
tion, chest X-ray, computed tomographic (CT) scan of
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Table 2. Patient characteristics

Phase T (n =19) Phase 1T (n = 20)

Median age, years (range)
Male/Female
EOCG PS
0 :
1
2
Histological type
Intestinal type
Diffuse type
Primary surgical resection

Prior chemotherapy (including adjuvant)

Yes
No
Prior chemotherapy regimen
S-1
S-1 + CDDP
S1+ CPT-11
MTX + 5FU
MMC (i.a.)
UFT

62 (50-78) 60 (45-76)
1712 16/4
6 11
13 8
0 1
11 7
8 13
8 12
14 16
5 4
13 i1
1 1
0 1
0 1
0 1
0 1

chest and abdomen, and endoscopic examination of
the upper gastrointestinal tract. Complete blood cell
counts, liver function test, renal function test, and uri-
nalysis were assessed at least once every 2 weeks during
treatment. CT scans were repeated as necessary to
evaluate measurable lesions.

NCI-CTC version 2 was applied to evaluate adverse
drug reactions during the first and second cycles of
treatment. The response criteria of the Japanese Re-
~ search Society for Gastric Cancer [16] and the Response
Evaluation Criteria in Solid Tumors Group criteria [17]
were used to evaluate objective tumor response. In
brief, the response criteria of the Japanese Research
Society for Gastric Cancer define complete response
(CR) as the complete disappearance of all measurable
and evaluable lesions for a minimum of 4 weeks. A
partial response (PR) is defined as a 50% or greater
reduction in the sum of the products of the longest
diameters of measurable lesions for a minimum of 4
weeks. Stable disease (SD) is defined as failure to ob-
serve a PR or CR and progressive disease for at least 4
weeks. Progressive disease (PD) is defined as 2 25% or
greater increase in the sum of the products of the long-
est perpendicular diameters of measurable lesions, or
the appearance of new lesions. The response to primary
tumors was assessed by the same Japanese criteria,
based on roentgenographic and endoscopic findings.

Statistical considerations

The phase II part of this study was designed to test the
null hypothesis that the true response probability is less
than the not clinically significant level of 20%. The re-
sponse rate was expected to be 40%. The probability of
accepting the treatment with response probability
(20%) is P=0.05. The probability of rejecting the treat-
ment with response probability (40%) is P = 0.10.
Therefore, the sample size was 50 patients with P =0.05;
P =0.1. After the enroliment of 20 patients, we planned
to evaluate the toxicity, with the main point of the
evaluation being suitability for an outpatient setting.

In the phase II part of the study, survival was calcu-
lated, from the date of treatment initiation, by the
Kaplan-Meier method.

Results

Patient characteristics

In the phase I part of the study, 19 patients entered this
trial between September 2001 and May 2003. Patient
characteristics are summarized in Table 2. All 19 pa-
tients were evaluated for toxicity, and 13 patients exhib-
ited measurable lesions evaluable for response. The
median age of the patients was 62 years (range, 50 to 78
years). Ten patients had gastric cancer as a primary
lesion, while 8 patients had undergone surgical resec-
tion for primary gastric cancer. Six patients had an
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ECOG PS of 0, and 13 patients had an ECOG PS of
1. Histologically, 11 patients had intestinal-type adeno-

carcinoma, and 8 patients had the diffuse type.

All patients had metastatic lesions. The metastatic
sites were the lung in 1 patient, the liver in 6, the
lymph nodes in 7, and the peritoneum in 8. Fourteen
patients had received prior chemotherapy; 13 patients
had received S-1 alone, and 1 had received S-1 plus
CDDP. All prior chemotherapy was completed 4 or
more weeks before entry: 5 patients were prior
chemotherapy-naive.

In the phase II part of the study, 21 patients entered
between July 2003 and May 2004. One patient refused
to receive the treatment regimen after the first adminis-
tration, and this patient was excluded from analysis.
Characteristics of the phase II patients are summarized
in Table 2. In an interim analysis of safety, our group
decided to cease continuing this part of the study
because of the high proportion of dose reductions and
treatments delays within the first cycle.

The median age of the patients was 60 years (range, 45
to 76 years). Eight patients had gastric cancer as a pri-
mary lesion, and 12 patients had undergone surgical
resection for primary gastric cancer. Eleven patients had
an ECOG PS 0f 0, 8 had an ECOG PS of 1, and 1 had an
ECOG PS of 2. Histologically, 7 patients had intéstinal-
type adenocarcinoma, and 13 had the diffuse type. All
patients had metastatic lesions. The metastatic sites were
the lymph node in 15 patients; liver in 15; peritoneum in
4; and bone, ovary, and esophagus in 1 patient each.
Sixteen patients had received chemotherapy; 11 had
received T-S1 alone, 1 had received S-1 plus irinotecan
(CPT-11), 1 had received T-S1 plus CDDP, 1 had re-
ceived methotrexate plus 5-fluorouracil (SFU), 1 had
received uracil/tegafur (UFT), and 1 had received mito-
mycin C as intraarterial chemotherapy for liver metasta-
sis. All prior chemotherapy was completed 4 or more
weeks before entry: 4 patients were chemotherapy-naive
(3 had had adjuvant chemotherapy only).

~ Determination of MTD in the phase I part of the study

In the phase I part of the study, all patients were
evaluable for adverse reactions, and 18 patients com-
pleted one or more cycles of treatment. At levels 1 and
2, one patient exhibited grade 4 neutropenia during the
first cycle. At level 4, one of the first three patients
exhibited grade 4 febrile neutropenia, while three other
patients were enrolled to this level. At level 5, one
patient exhibited grade 3 motor neuropathy, while one
exhibited grade 3 myalgia with grade 3 dyspnea. We
therefore determined dose level 5, which represented a
TXL dose of 180 mg/m?, with CDDP 30 mg/m?, to be the
MTD, and the RD to be level 4, with a TXL dose of
160mg/m? plus CDDP 30mg/m? The most common
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adverse reactions in the phase I part of the study are
summarized in Table 3.

Safety

All 20 patients enrolled in the phase II part of the study
were assessable for safety, and received a total of 48.5
cycles. The median number of cycles was 2. In these 20
patients, treatment delay, dose reduction, or both, oc-
curred in 6, 2, and 3 patients, respectively, within 1 cycle
(a total of 11 patients could not be administered the
RD) and all of the dose reductions and treatment delays
were due to a decrease in the WBC count or delay in
recovery of neutropenia.

For the phase II part of the study, the overall num-
bers of hematological and nonhematological toxicities
are listed in Table 3. Grade 3 or 4 neutropenia was the
most common adverse event and occurred in 65% of the
patients. During treatment, 25% of the patients re-
ceived granulocyte colony-stimulating factor (G-CSF),
but no patients had febrile neutropenia. Major
nonhematological toxicities were nausea/vomiting, an-
orexia, fatigue, alopecia, and sensory neuropathy. Two
patients showed adverse reactions of grade 3 or 4. One
patient had anorexia (5%) and other had sensory neur-
opathy (5%). None of the patients had an increase of
serum creatinine of more than grade 3 within two cycles.

Efficacy

In the phase I part of the study, 4 of the 19 patients
showed no measurable lesions, while 2 patients discon-
tinued the protocol due to DLT, all 6 being determined
as not evaluable (NE). The remaining 13 patients were
evaluable for efficacy. This group included 6 patients
with a PR, 4 with SD, and 3 with PD, yielding a response
rate of 46.1% in the evaluable patients (6 of 13 pa-
tients). The response rates in the evaluable patients
with intestinal-type adenocarcinoma and diffuse-type
adenocarcinoma were 50% (4/8) and 40% (2/5), respec-

tively. The response rate of the evaluable patients with

prior chemotherapy was 55.5% (5/9). The response rate
of the evaluable patients without prior chemotherapy
was 25% (1/4). (Table 4).

In the phase II part of the study, a total of 20 patients
were evaluated to determine the response rate at the
RD. The overall response rate was 25.0%; 5 patients
had PR as the best response, 7 had SD, 6 had PD, and 2
were defined as not evaluable (NE). Subgroup analysis
by pathological type for the 20 patients showed that
the response rates were 28.6% (2/7) for those with
intestinal-type adenocarcinoma who were evaluable
and 23.1% (3/13) for-evaluable patients with the diffuse
type. Subgroup analysis by prior chemotherapy for the
20 patients showed that the response rate was 25.0%
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Table 3. Adverse reactions

Grade (no. of patients)-

Grades 3 and 4

Toxic effects 1

2 3 4 (%)

Phase T

Hematological
Leucopenia
Neutropenia
Anemia
Thrombocytopenia

Nonhematological
Fever (noninfection)
Nausea/Vomiting
Constipation
Anorexia
Fatigue
Rash
Alopecia
Dyspnea
Neuropathy — motor
Neuropathy — sensory
Myalgia
Arthralgia
Earache
Heartburn

Phase 11

Hematological
Leucopenia
Neutropenia
Anemia
Thrombocytopenia

Nonhematological
Fever (noninfection)
Nausea/Vomiting
Diarrhea
Constipation
Stomatitis
Anorexia
Fatigue
Rash
Alopecia
Neuropathy — motor
Neuropathy — sensory
Myalgia
Arthralgia
Hypotension
Creatinine
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(4/16) for the evaluable patients with prior chemo-
therapy and 25.0% (1/4) for those without prior chemo-
therapy (Table 4). .

The median survival time was 272 days and the 1-year
survival rate was 30% (Fig. 1).

Determination of MTD in the phase II part of
the study

As mentioned above, 11 of the 20 patients (55% of the
study subjects) could not be administered the RD on a
biweekly schedule, so we decided on a new RD, as one

level under the previous RD, which represented a TXL
dose of 140mg/m? with CDDP 30mg/m? At this new
RD, we are now performing a new phase II study to
check the efficacy and feasibility of the regimen.

Discussion

This study determined the MTD and RD, and also
evaluated the preliminary toxicity and activity of TXL
with fixed doses of CDDP for advanced gastric cancer.
TXL is a promising drug for use in combination with
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Table 4. Overall response to treatment

Patients n CR PR SD PD NE RR (%)
Phase 1
Overall 19 0 6 4 3 6 46.1
Level
1 3 0 2 1 0 0 66.6
2 4 0 2 2 0 0 50.0
3 3 0 1 0 1 1 50.0
4 6 0 1 1 2 2 25.0
5 3 0 0 0 0 3 0.0
Histological type
Intestinal 11 0 4 2 2 3 50.0
Diffuse 7 0 2 2 1 2 40.0
Prior chemotherapy
No 4 0 1 2 1 0 25.0
Yes 15 0 5 2 2 6 555
Phase 11
Overall 20 0 5 7 6 2 25.0
Histological type
Intestinal 7 0 2 2 3 0 28.6
Diffuse 13 0 3 5 3 2 231
Prior chemotherapy
No 4 0 1 1 2 0 250
Yes 16 0 4 7 4 2 25.0

*Response rate (RR) was estimated in evaluable patients only

%)
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0 100 200 300 400 500
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Fig. 1. Overall survival in the phase II part of the study

CDDP, and there are several phase I reports of combi-
nation chemotherapy involving TXL and CDDP. These
two drugs have different mechanisms of action and
fewer overlapping toxicities than other combinations,
without neurotoxicity. When TXL was administered in
combination with CDDP, treatment was sometimes de-
layed by the resulting neurotoxicity. When TXL admin-
istered every 3 weeks was compared to weekly TXL, the
toxicity profile was better tolerated (particularly with
respect to myelosuppression and peripheral neuro-
pathy) at the weekly schedule, while efficacy remained
almost unchanged [18]. This result shows that divided
administrations of TXL may reduce myelosuppression
and neuropathy. Before increasing dose-intensity, we

conducted a phase I-II study of a biweekly regimen,
because a biweekly schedule is suitable for outpatient
clinical use.

Although high doses of CDDP are often used in com-
bination regimens for gastric cancer, the efficacy of high
doses is still open for debate. We set the CDDP dose at
30mg/m? (because high doses of CDDP add to toxicity
and require intense intravenous hydration to protect
against renal toxicity) to develop a well-tolerated regi-
men ideal for the outpatient setting.

Compared with the results of a phase II study of a
TXL-containing regimen for gastric cancer, our regi-
men was less toxic than the triweekly administration of
TXL in that study [2-4], with especially notable reduced
risks of grade 3 or 4 neutropenia and neuropathy.
Kornek et al. [19] reported a phase II study of a bi-
weekly schedule of combination therapy with 160 mg/m?
TXL and 60mg/m? CDDP in gastric cancer patients,
with the regimen being based on a phase I study re-
ported by van der Gaast et al. [14]. In the report of
Kornek et al. [19], the regimen offered promising thera-
peutic activity, with a response rate of 44% among pa-
tients who had not undergone previous chemotherapy.
However, 73% of their patients received G-CSF, 49%
suffered peripheral neuropathy, and 11% developed
documented infections though G-CSF support. An im-
portant issue in patients with gastric cancer is toxicity.
The elderly or poor-performance-status patient popula-
tion cannot tolerate aggressive regimens such as those
with high doses of CDDP. Because treatment regimens
with G-CSF support are still under consideration [20],
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we should confirm the safety and the absence of need
for G-CSF support treatment.

In the present study, we developed a treatment regi-
men without fluoropyrimidine for advanced gastric can-
cer. As most of the regimens that are expected to be
first-line therapy contain fluoropyrimidines to prolong
survival, treatments for fluoropyrimidine-resistant gas-
tric cancer are necessary as second-line therapy. TXL is
a good candidate for this situation because of its lack of
cross-resistance to fluoropyrimidine. In the phase II
part of the present study, about 75% of the patients had
received a fluoropyrimidine-based regimen as first-line
therapy. We found a response rate of 25.0% in the
phase II part of the study, although more than 50% of
the patients could not receive the RD on the biweekly
schedule.

In our determination of the new RD, we discussed a
dose reduction of the RD in the interim analysis, in
which treatment delay and dose reduction had occurred
in a total of 11 patients within one cycle on the enroll-
ment of 20 patients in the phase II part of the study.
Based on the phase I part of the study, we discussed that
we should reduce the dose of TXL and start a new phase
II study at the TXL dose of 140mg/m?. The outcome will
depend on the point of whether efficacy can be ob-
served at dose level one or dose level two (level 1
showed two PRs and one SD, while level 2 showed two
PRs and two SDs) and whether these treatments could
be continued until disease progression (data not shown)
in the phase I part. Our initial concept was to develop a
new treatment option which has good feasibility within
the outpatient setting.

To determine the optimal RD is sometimes very dif-
ficult in a phase I study. The IFL regimen (irinotecan,
5FU, and leucovorin combination regimen) is a good
example of such a difficulty. A phase I study of the IFL
regimen was first reported by Saltz et al. [21], and after
a phase TIT study [22], this regimen showed a high mor-
tality rate within 60 days, and a new RD was decided
upon as a modified IFL regimen. In the light of this
example, we decided to decrease the TXL dose to one
level below that in the phase I part of the present study.

Finally, we decided to reduce the dose of TXL from
160 mg/m? to 140 mg/m?. We are now conducting a phase
II study at the new RD to evaluate the efficacy and long-
term feasibility of the regimen, particularly with respect
to peripheral neuropathy, a characteristic side effect of
TXL administration.

In conclusion, with regard to the TXL-plus-
CDDP combination in our study: (1) the recommended
dose was determined to be TXL 140mg/m? with CDDP
30mg/m?;, and (2) we found that this regimen showed
modest efficacy and a safe toxicity profile so that it
could be offered as a candidate component of standard
regimens for treating gastric cancer. We are now

performing another phase II study, with the Korea-
Japan Collaborative Study Group, to confirm the effi-
cacy and feasibility of TXL 140mg/m? with CDDP
30mg/m2
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Abstract Purpose: This phase II study was conducted to
evaluate the efficacy and toxicity of single-agent gem-
citabine in patients with advanced or metastatic biliary
tract cancer. Patients and wmethods: = Gemcitabine
1,000 mg/m? was administered as an intravenous 30-min
infusion on days 1, 8, and 15 for every 28 days. Results:
Forty chemonaive patients with a median age of 61
(range 33-73) were enrolled, and all 40 patients were
involved in efficacy and safety analyses. Seven (17.5%)
achieved partial response; 15 (37.5%) had stable disease;
17 (42.5%) had progressive disease; and 1 (2.5%) was
not evaluated. The median survival time was
7.6 months, and the l-year survival rate was 25.0%.
Grade 3/4 neutropenia occurred in 12 patients (30.0%),
leukopenia in five patients (12.5%), and anemia in four
patients (10.0%). The most common grade 3/4
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nonhematologic toxicities were elevated ALT (15.0%)
and elevated y-GTP (12.5%). One patient had grade 4
hemolytic uremic syndrome and recovered after
discontinuation of gemcitabine. Conclusions: In single-
agent therapy, gemcitabine demonstrated moderate
efficacy with manageable toxicity in patients with
advanced or metastatic biliary tract cancer. Further
evaluations are warranted, including the exact impact of
gemcitabine on the management of advanced or meta-
static biliary tract cancer.

Keywords Biliary tract cancer - Chemotherapy -
Clinical trial - Gallbladder cancer - Gemcitabine

Introduction

The incidence of biliary tract cancer has increased
markedly in Japan over the past several decades. In
2002, biliary tract cancer was the sixth leading cause of
cancer death in Japan with approximately 16,000 deaths
and a mortality rate of 12.5 per 100,000. A continued
sharp increase in age-adjusted mortality is predicted
over the next 10 years [22, 25, 30].

Of all the treatment modalities for biliary tract can-
cer, only resection offers the opportunity for cure.
However, because of metastases or invasion of the tu-
mor directly into the adjacent liver or the hepatic artery,
only a small minority of biliary tract cancer patients are
candidates for resection with curative intent. The prog-
nosis for these patients is dismal, and the impact of
existing chemotherapy is virtually negligible. Therefore,
there is a clear need for new, effective, chemotherapeutic
regimens in the management of biliary tract cancer.

Gemcitabine is a novel nucleoside analogue, which
requires to be phosphorylated to its active metabolite,
gemcitabine triphosphate. Gemcitabine triphosphate
competes with deoxycytidine triphosphate for incorpo-
ration into DNA, inhibiting DNA synthesis [16]. Gem-
citabine has shown broad activity in a variety of tumors
and is currently approved for use in non-small-cell lung
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cancer and pancreatic cancer in Japan. Based on the
results obtained in early phase studies in other locales
and the established safety profile of the agent [3, 7, 8, 12,
24, 34, 35, 40], our group has conducted a multicenter,
phase II trial of single-agent gemcitabine to investigate
the response rate, toxicity, and time-to-event variables
(progression-free survival, duration of tumor response,
and survival time) in patients with advanced or meta-
static biliary tract cancer.

Patients and methods
Eligibility criteria

Enrolled patients had histologically or cytologically
confirmed adenocarcinoma of biliary tract, extrahepatic
bile duct, gallbladder, or ampulla of Vater. Each
patient was required to meet the following eligibility
criteria: unresectable biliary tract cancer with at least
one bidimensionally measurable tumor; no history of
prior chemotherapy; no history of prior antitumor
treatment for biliary tract cancer except resection and
intraoperative or postoperative adjuvant radiotherapy;
an Eastern Cooperative Oncology Group (ECOG)
performance status of 0-2; 20-74 years of age; esti-
mated life expectancy =2 months; adequate renal func-
tion (creatinine < upper limit of normal [ULN]);
adequate liver function (bilirubin < 2 times ULN and
aspartate/alanine transaminases [AST/ALT] <2.5
times ULN); adequate bone marrow reserve (white
blood cells < 4,000/mm?>, neutrophils >2,000/mm>,
platelets >100,000/mm?>, and hemoglobin =10 g/dl); and
written informed consent. Patients with pre-existing
obstructive jaundice were also eligible after their bili-
rubin levels met the criteria by biliary stent insertion or
percutaneous biliary drainage.

Patients were excluded from the study if they had
pulmonary fibrosis, interstitial pneumonia, New York
Heart Association class III or IV congestive heart fail-
ure, myocardial infarction within the preceding
6 months, diabetes mellitus with severe complications,
marked pleural or pericardial effusion, marked periph-
eral edema, or active infection. Additional exclusion
criteria included pregnant or lactating females, patients
of reproductive potential who did not use effective
contraception, severe drug hypersensitivity, central ner-
vous system metastases, active concomitant malignancy,
other serious medical conditions, or patients receiving
any investigational drug within 30 days before enroll-
ment.

The study was conducted in accordance with the
ethical principles stated in the most recent version of the
Declaration of Helsinki or the applicable guidelines on
good clinical practice, whichever represented the greater
protection of the individual. In addition, the study de-
sign was approved by the appropriate ethical review
boards.
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Study treatment

Gemcitabine (supplied by Eli Lilly, Japan) 1,000 mg/m>
was administered as an intravenous 30-min infusion on
days 1, 8, and 15 for every 28 days. The treatment was
continued until evidence of disease progression or
unacceptable toxicity.

For white blood cells <2,000/mm> neutrophils
<1,000/mm>, platelets < 70,000/mm?®, bilirubin >3
times ULN, or AST/ALT > 5 times ULN, gemcitabine
was omitted on that day and postponed to the next
scheduled treatment day.

In subsequent cycles, gemcitabine was reduced to
800 mg/m? if neutrophils < 500/mm?> for 4 days, white
blood cells < 1,000/mm?> for 4 days, platelets < 25,000/
mm?, bilirubin >3 times ULN, or AST/ALT > 5 times
ULN. Gemcitabine was also reduced to 800 mg/m” if a
platelet transfusion was performed due to thrombocy-
topenia or if gemcitabine was omitted twice in succes-
sion due to toxicity. No dose adjustment was allowed
during the same cycle. The treatment was discontinued if
a second dose reduction was needed, if bilirubin > 5.0
times ULN, AST/ALT >20 times ULN, or tumor
progression was observed. The use of granulocyte col-
ony-stimulating factor (G-CSF) was permitted for any
grade 4 leukopenia or neutropenia or grade 3 neutro-
penia with high fever (38.0°C). Prophylactic adminis-
tration of antiemetics was allowed.

Baseline and treatment assessments

Pretreatment evaluation included complete history and
physical examination. In addition, complete blood
count, biochemistry tests, urinalysis, and chest X-ray
were performed. Performance status and laboratory
tests, except for urinalysis, were assessed weekly. Uri-
nalysis was performed during days 15-28 in each cycle.
Tumor size was measured by CT scan or MRI during
days 22-28 in each cycle. Carcinoembryonic antigen
(CEA) and carbohydrate antigen 19-9 (CA19-9) were
quantified every 4 weeks. All 40 patients who received at
least one dose of gemcitabine were involved in the effi-
cacy analyses.Objective tumor response was assessed
every 4 weeks using WHO criteria [41]. The duration of
response was calculated from the first day of treatment
until documentation of disease progression. Survival
was measured from the first day of treatment.

Toxicity was assessed using the National Cancer
Institute Common Toxicity Criteria version 2.0 [27]. A
monitoring committee independently evaluated the effi-
cacy and safety of the study.

Statistical analysts

Considering the results of previous trials using gemcit-
abine for advanced or metastatic biliary tract cancer, we
expected an overall response rate of 15-20% in this



study. With this population, response rates typically
have not exceeded 10% 1n patients treated with 5-fluo-
rouracil (5-FU); therefore, a response rate of at least
15% in our study would suggest a potential benefit.

Our goal was to enroll 40 eligible patients. If no
response occurred in the first 18 patients, accrual was
terminated because the chance of a 15% response rate
was only 5.3%. If the response rate was 15%, the sta-
tistical power (the probability of a 5% response rate)
would be 73% with type I error of 5% (one-sided). For a
response rate of 17.5%, the statistical power would be
85%, and the statistical power would be 92% for a
response rate of 20%.

All time-to-event measures were calculated using the
Kaplan-Meier method.

Results
Patient characteristics and disposition

From October 2001 to September 2003, 21 males and 19
females, with a median age of 61 years (range
33-73 years), were enrolled. Table 1 shows the baseline
patient characteristics. Twenty-three patients (57.5%)
had no prior therapy, and 17 (42.5%) relapsed after
resection for primary lesion. The major metastatic
lesions were the abdominal lymph nodes (67.5%) and
liver (55.0%). Prior to the initiation of study treatment,
obstructive jaundice was palliated with percutaneous
transhepatic catheter placement (11 patients) or endob-
iliary stent placement (3 patients).

The reasons for the treatment discontinuation
included progressive disease (34 patients), elevated

Table 1 Baseline patient characteristics (n=40)

Characteristic

Gender, n (%)

Male 21 (52.5)
Female 19 (47.5)
Age, years
" Median (range) 61 (33-73)
ECOG performance status
0 24 (60.0)
1 16 (40.0)
Primary lesion
Extrahepatic bile duct 12 (30.0)
Gallbladder 22 (55.0)
Ampulla of Vater 6 (15.0)

CA19-9, n (U/ml)
Median (range)
CEA, n (ng/ml)
Median (range)
Metastatic sites, n (%)

448.6 (1-77,820)
10.9 (0.5-1,790)

Abdominal lymph nodes 27 (67.5)
Liver 22 (55.0)
Peritoneum 4 (10.0)
Lung 2 (5.0)
Bone 1(2.5)

ECOG Eastern Cooperative Oncology Group; CAJ9-9 carbohy-
drate antigen 19-9; CEA carcinoembryonic antigen

blood pressure associated with worsening of renal
function (one patient), hemolytic uremic syndrome (one
patient), blood bilirubin increased with progressive dis-
ease (one patient), relapse of pre-existing schizophrenia
(one patient), patient’s refusal due to nausea/vomiting
(one patient), and general fatigue (one patient).

Efficacy

All 40 patients were evaluated for efficacy and according
to WHO criteria, seven patients achieved a partial re-
sponse for an overall response rate of 17.5% (95% CI,
7.3-32.8%). The median duration of the response was
9.4 months (range, 2.6-9.4 months). Fifteen patients
(37.5%) had stable disease, and 17 patients (42.5%) had
progressive disease. Tumor response was not determined
in one patient because she was transferred to another
hospital before response evaluation. The serum CA 19-9
level was reduced by less than half in 11 (33%) of 33
patients who had a pretreatment level of above upper
normal limit, and the CEA level was reduced by less
than half in 6 (24%) of 25 patients. Of the 11 patients
whose CA 19-9 level was reduced, 4 (36%) showed a
partial response. Five (83%) of the six patients with the
CEA response achieved a partial response.

At the time of analysis, 35 of 40 patients had died of
cancer and two of five patients lived longer than
24 months after the initial administration of gemcita-
bine. The median progression-free interval was
2.6 months (95% CI, 1.7-3.8 months), and the median
survival time was 7.6 months (95% CI, 5.4-9.3 months)
(Fig. 1). The 1-year survival rate was 25.0%.

Toxicity

All 40 patients were evaluable for toxicity (Table 2). No
toxic deaths occurred. Hematologic toxicity was
reversible and manageable. Patients reported grade 3/4
neutropenia (30.0%), leukopenia (12.5%), and anemia
(10.0%). Three patients had red blood cell transfusions
due to hemolytic uremic syndrome, hemorrhagic shock,
and anemia. No grade 3/4 thrombocytopenia was
reported. Although two patients were treated with
G-CSFs, there was no febrile neutropenia.

The most common nonhematologic toxicities, grades
1-4 were nausea (52.5%) and anorexia (52.5%), but
only four patients (10%) required intravenous infusion
due to these toxicities. The most common grade 3/4
nonhematologic toxicities were elevated ALT (15.0%)
and elevated y-glutamyltransferase (y-GTP) (12.5%).
Grade 4 elevated y-GTP was observed in one patient,
which was considered to be gemcitabine-related because
the level returned to normal after treatment discontin-
uation. The patient, who had grade 3 uremia, grade 2
serum creatinine elevation, and grade 2 thrombocyto-
penia, was diagnosed with grade 4 hemolytic uremic
syndrome and also recovered from these toxicities by
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transfusion without dialysis after discontinuing gemcit-
abine. In another patient on day 25 of cycle 1, hemor-
rhagic  shock  occurred following  unexpected
hematemesis, which was unlikely to be gemcitabine re-
lated. Endoscopic examination showed acute gastric
mucosal lesions, and prescribed nonsteroidal anti-
inflammatory drugs to control abdominal pain were
suspected to be the cause of hemorrhagic shock.

Dose intensity

A median of three cycles was administered (range, [-14).
Eleven patients (27.5%) completed one cycle; eight
patients (20.0%) completed two cycles; and five patients
(12.5%) completed three cycles. The planned mean dose
intensity of gemcitabine was 750 mg/m?; however, the
actual mean dose intensity of gemcitabine was 688.7 mg/
m?2. Thus, the dose intensity was 91.8% for gemcitabine.
Of the 476 planned infusions, 37 dose omissions (7.8%)
occurred, mainly due to neutropenia. There were no
dose reductions.

Discussion

The vast majority of patients with biliary tract cancer
are candidates for chemotherapy; however, chemother-
apy for biliary tract cancer currently has only limited
value in clinical practice. 5-FU is the mainstay of palli-
ative chemotherapy, although response rates range from
0 to 13% in phase II trials {6, 11, 39]. It is generally
accepted that combinations with 5-FU have little supe-
riority over single-agent 5-FU, and the considerable
toxicity often outweighs the benefit for the patients [11,
39]. Except for gemcitabine, no individual agent has

Fig. 1 Progression-free survival 1004—
(dashed line) and overall
survival (solid line) curves of od |
patients with advanced biliary H
tract cancer receiving systemic :
chemotherapy with gemcitabine 809

704

60+

Probabil ity (%)

20

shown a reproducible response rate over 15% {1, 12, 19,
29, 31, 33, 37]. Therefore, new agents need to be devel-
oped for truly effective chemotherapeutic regimens
against this disease.

In a prospective randomized trial [4], gemcitabine is
the only agent showing significant efficacy in respect to
survival prolongation and symptom relief for patients
with advanced pancreatic cancer; these results prompted
trials for biliary tract cancer, which, to some extent,
shares embryological and clinical features with pancre-
atic cancer. Several early-phase studies of single-agent
gemcitabine at doses of 1,000-2,200 mg/m? have
reported response rates of 8-60%, and median survival
durations ranging from 6.5 to 11.5 months. [3, 7, 8, 14,
21, 24, 34, 35].

In our trial, gemcitabine 1,000 mg/m?> was adminis-
tered for 3 weeks with 1 week of rest; this schedule is
currently approved in Japan for non-small-cell lung
cancer and pancreatic cancer and is considered to be a
standard regimen worldwide. Qur overall response rate
of 17.5% appeared to be comparable to previous trials
with gemcitabine or other combination regimens and
appeared near the highest results in single-agent therapy.
In recent phase II trials of various single agents,
responses were 8% in a study with cisplatin [29], 0% in
paclitaxel {19}, 0-25% in docetaxel [2, 31, 33], 11% in
irinotecan [12], and 19% in capecitabine [23]. Our
median overall survival of 7.6 months was also compa-
rable to other trials of single-agent therapy, which
ranged from 4.5 to 8.0 months [2, 12, 19, 23, 29, 31, 33,
37}, and for combination therapies, which ranged from
5.0 to 14.0 months [5, 9, 10, 15, 18, 20, 26, 28, 32, 35, 36,
38]. However, it seemed to be longer when compared
with other phase II tnals for Japanese patients with
advanced or metastatic biliary tract cancer, which was
5.3 months in uracil/tegafur, 5.9 months in cisplatin/
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Table 2 Adverse drug reaction

Adverse drug reaction Grade 3 Grade 4
n (%) n (%)
Hematologic toxicities
Neutropenia 10 25.0 2 5.0
Leukopenia 5 12.5 0 0.0
Anemia 3 7.5 1 2.5
Thrombocytopenia 0 0.0 0 0.0
Nonhematologic toxicities
Elevated ALT 6 15.0 0 0.0
Elevated y-GTP 4 10.0 1 2.5
Elevated AST 2 5.0 0 0.0
Decreased serum sodium 2 5.0 0 0.0
Increased serum ALP 2 5.0 0 0.0
Urinary occult blood positive 1 2.5 0 0.0
Increased serum bilirubin increased 0 0.0 0 0.0
Increased serum creatinine 0 0.0 0 0.0
Proteinuria 0 0.0 0 0.0
Hematuria 0 0.0 0 0.0
Hemolytic uremic syndrome 0 0.0 1 2.5
Constipation 3 7.5 0 0.0
Vomiting 3 7.5 0 0.0
Nausea 2 5.0 0 0.0
Hematemesis 0 0.0 1 2.5
Diarrhoea 0 0.0 0 0.0
Stomatitis 0 0.0 0 0.0
Fatigue 0 0.0 0 0.0
Edema 0 0.0 0 0.0
Pyrexia 0 0.0 0 0.0
Biliary tract infection 1 2.5 0 0.0
Anorexia/Appetite impared 3 7.5 1 .5
. . Rash 1 2.5 0 0.0
ALT Alanine aminotransferase, Alopecia 0 0.0 0 0.0
y-GTP y-glutamyltransferase, Hypertension 1 2.5 0 0.0
AST aspartate aminotransfer- Hemorrhagic shock 0 0.0 1 2.5

ase, ALP alkaline phosphatase

epirubicin/5-FU, and 5.5 months in a study with
cisplatin [18, 26, 29].

The toxicity profile in our study was generally
acceptable. The major toxicities were myelosuppression;
the incidences of grade 3/4 toxicities were 30.0% in
neutropenia, 12.5% in leukopenia, and 10.0% in ane-
mia. However, grade 4 toxicities were infrequent, and
neither febrile neutropenia nor treatment-related deaths
were observed. The toxicity profile in our study was
consistent with past studies using gemcitabine in other
tumors. For patients treated with cisplatin, epirubicin,
and 5-FU [26], high incidences of grade 3/4 neutropenia
(76.0%), leukopenia (59.0%), and death due to treat-
ment-related sepsis 5.0% occurred despite a response
rate (19%) similar to that in our study. There was only
one episode of cholangitis in this study, although
patients with biliary tract cancer are at high-risk for
cholangitis, and sometimes severe sepsis occurs, which is
derived from cholangitis during chemotherapy [26].
Transient elevations of hepatic enzymes have been
reported in gemcitabine therapy for both pancreatic and
biliary tract cancer; liver function may be easily affected
by cholestasis due to existence of primary and/or met-
astatic tumors.

One patient developed hemolytic uremic syndrome,
which was considered to be a manifestation of
thrombotic microangiopathy, although gemcitabine-

associated thrombotic microangiopathy is believed to
be very rare, with estimated incidences of 0.008-0.31%
[13, 17]. The event in this patient seemed to be a
treatment-related adverse reaction; however, the patient
recovered from hemolytic uremic syndrome without
hemodialysis after discontinuation of gemcitabine.
Grade 4 anemia was observed in one patient, who
suffered grade 4 hematemesis and hemorrhagic shock.
This was unlikely to be related to gemcitabine because
no thrombocytopenia was observed in this patient.
Also, upper gastrointestinal endoscopy revealed acute
gastric mucosal lesions as the origin of the bleeding,
which seemed to be related to prescribed non-steroidal
anti-inflammatory drugs.

Our study was conducted among the largest group of
patients with biliary tract cancer to date. In our study,
gemcitabine was administered to patients who had bili-
ary stent insertion or percutaneous biliary drainage, and
no particular drug-related toxicity was observed in these
patients. The result of our study is promising for
patients with biliary tract cancer.

In conclusion, chemotherapy with single-agent gem-
citabine was feasible and appeared to show efficacy in
advanced or metastatic biliary tract cancer. Gemcitabine
may provide a more favorable prognosis in patients with
this disease compared to other chemotherapeutic re-
gimes or best supportive care.
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