3—4 non-hematological toxicity. Other dose adjustments are
made on an individual patient basis. Treatment is discontin-
ued if the tumor progresses, severe toxicity occurs or at the
patient’s request. There is no set maximum number of
courses.

CeTtuxiMaB PK ANALYSIS

Blood samples for PK analysis are taken in five patients at
day 1 (end of infusion), day 15 (pre-dose and end of infu-
sion) and day 29 (pre-dose). PK parameters are calculated
according to standard non-compartmental methods.

ForLLow-up

Physical examination, safety evaluation and laboratory tests
are performed prior to starting treatment and biweekly there-
after. Responses are evaluated every 8 weeks or earlier if
there are indications of treatment failure due to toxicity. All
eligible subjects are included in the assessment of efficacy
and safety. Non-evaluable subjects are only added into the
efficacy assessment data set as ‘not evaluable’. The follow-
ing dates are recorded: (i) date of starting treatment, (ii) date
achieving best tumor response, (iii) date of disease pro-
gression, (iv) final date assessing survival and (v) date of
death.

STupy DESIGN AND STATISTICAL METHODS

A one-stage design employing binomial probability is used
to determine the sample size. A patient receiving at least
one chemotherapy study dose is considered evaluable for
response. The response rate threshold is defined as 5%,
and the expected response rate is set at 25%, since the
response rate in the BOND-1 study was 22.9% (2). The
sample size of this trial is 25 patients (a- and B-error
probabilities, 0.05 and 0.2, respectively). Considering an
~10% drop-out rate, 30 patients are required for this
study. Progression-free survival is measured from the date
of entry into the trial to the time when progression or
death without evidence of progression occurs. The median
survival time is estimated from the date of study entry to
the date of death or last follow-up visit using Kaplan—
Meier methodology.

PARTICIPATING INSTITUTIONS (FROM
NORTH TO SOUTH)

Hokkaido University Hospital, Aichi Cancer Center
Hospital, Nagoya Kyoritsu Hospital and Osaka Medical
College.
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PHASE II STUDY OF CHEMORADIOTHERAPY WITH 5-FLUOROURACIL AND
CISPLATIN FOR STAGE II-1III ESOPHAGEAL SQUAMOUS CELL CARCINOMA: JCOG
TRIAL (JCOG 9906)
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Center, Sapporo, Hokkaido; ”Departmem of Internal Medicine, Saku Central Hospital, Nagano, Japan

Purpose: In this Phase II study, we evaluated the efficacy and toxicity of chemoradiotherapy (CRT) with cisplatin
(CDDP) and 5-fluorouracil (5-FU) for Stage II-III esophageal squamous cell carcinoma (ESCC).

Patients and Methods: Patients with clinical Stage II-III (TIN1MO or T2-3N0-1M0) thoracic ESCC were enrolled
between April 2000 and March 2002. Chemotherapy comprised two courses of protracted infusion of 5-FU (400
mg/mzlday) on Days 1-5 and 8-12, and 2-h infusion of CDDP (40 mg/mz) on Days 1 and 8; this regimen was
repeated every 5 weeks. Concurrent radiotherapy involved 60-Gy irradiation (30 fractions) for 8 weeks with
a 2-week break. Responders received two courses of 5-FU (800 mglmzlday) on Days 1-5 and CDDP (80 mg/mz)
on Day 1. Final analysis was conducted in March 2007. Survival and late toxicities were monitored for 5 years.
Results: The characteristics of the 76 patients enrolled were as follows: median age, 61 years; male/female, 68/8;
performance status 0/1, 59/17 patients; Stage IIA/ITB/III, 26/12/38 patients. Of the 74 eligible patients, 46 (62.2%)
achieved complete response. Median survival time was 29 months, with 3- and 5-year survival rates of 44.7 % and
36.8%, respectively. Acute toxicities included Grade 3/4 esophagitis (17 %), nausea (17 %), hyponatremia (16%),
and infection without neutropenia (12%). Late toxicities comprised Grade 3/4 esophagitis (13%), pericardial
(16% ) and pleural (9 %) effusion, and radiation pneumonitis (4% ), causing 4 deaths.

Conclusions: CRT is effective for Stage II-III ESCC with manageable acute toxicities and can provide a nonsurgi-
cal treatment option. However, further improvement is required for reduction in late toxicity. © 2010 Elsevier
Inc.

Esophageal squamous cell carcinoma, Chemoradiotherapy, Long-term toxicity, Salvage surgery.

INTRODUCTION the 5-year survival rate is reported to be 36.8-61% (2-4),
with a high morbidity rate.

Chemoradiotherapy (CRT) has proved effective against re-
sectable/unresectable ESCC. The Radiation Therapy Oncol-
ogy Group (RTOG) trial 85-01 demonstrated the superiority
of CRT with cisplatin (CDDP), 5-fluorouracil (5-FU), and
concurrent irradiation (50.4 Gy) over radiotherapy alone
(64 Gy) in patients with T1-3NO-1M0 esophageal cancer
(5), in which the final outcome showed a 5-year survival
rate of 26% in the CRT arm compared with 0% in the

Esophageal cancer, a highly virulent malignancy, was re-
sponsible for 11,182 deaths in Japan in 2005, accounting
for 3.4% of the country’s total cancer deaths (1), with 35—
40% of the patients diagnosed with Stage II-III disease.
When this study was planned, the standard treatment for
Stage II-III esophageal squamous cell carcinoma (ESCC)
in Japan was esophagectomy with three-field lymph
node dissection, followed by postoperative chemotherapy;
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radiation-alone arm (6). Therefore, CRT is recognized as the
standard noninvasive treatment for patients with localized
esophageal cancer who opt for nonsurgical treatment.

CRT was introduced in Japan in the early 1990s as a treat-
ment for potentially unresectable locally advanced ESCC. In
a Phase II trial, 18 of 54 (33%) patients with clinical T4 and/
or M1 lymph node ESCC, who received CDDP/5-FU with
concurrent 60-Gy irradiation, achieved complete response
(CR) with a 3-year survival rate of 23% (7). Since then,
CRT has been clinically indicated for patients with resectable
ESCC who refuse surgical resection. In a retrospective anal-
ysis, 55 patients with TI-3NanyM0 ESCC, who received
CRT with CDDP, 5-FU, and concurrent 60-Gy irradiation,
showed a CR of 70% and a 5-year survival rate of 46%, sug-
gesting comparable outcomes with surgery (8). However, the
results were retrospective. Thus, we conducted a Phase II
study to evaluate the efficacy and toxicity, particularly the
long-term outcome, of CRT for Stage II-III ESCC.

PATIENTS AND METHODS

Eligibility

The eligibility criteria were as follows: pathologically con-
firmed thoracic ESCC; clinical Stage II-III excluding T4
(TINIMO or T2-3N1-0MO: International Union Against
Cancer [UICC] 1997); Eastern Cooperative Oncology Group
(ECOG) performance status (PS), 0 or 1; and age, 20-70
years. Patients who had previously undergone therapy for
esophageal cancer or chemotherapy/radiotherapy for other
malignancies and who previously had had other active malig-
nancies were excluded. All the patients had to meet the fol-
lowing laboratory criteria within 14 days before
registration:  leukocytes =>3,000/mm® platelet count
=100,000/mm?; hemoglobin level =10 g/dL; aspartate ami-
notransferase (AST)/alanine aminotransferase (ALT) =2 x
the upper normal limit at the institution; total bilirubin
=1.5 mg/dL; serum creatinine =1.2 mg/dL; creatinine clear-
ance =50 mL/min; PaO, =70 mm Hg; and no major electro-
cardiogram abnormalities. Written informed consent was
obtained from all the patients. The study protocol was ap-
proved by the JCOG Clinical Trial Review Committee and
institutional review boards of the participating institutions.

Chemotherapy

Chemotherapy comprised two courses of protracted infu-
sion of 5-FU (400 mg/mz/day) on Days 1-5 and 8-12, and
2-h infusion of CDDP (40 mg/mz) with adequate hydration
and antiemetic coverage on Days | and 8; this regimen was
repeated every 5 weeks. Responders additionally received
two courses of 5-FU (800 mg/m*/day) on Days 1-5 and
CDDP (80 mg/mz) onDay 1 (Fig. 1), repeated every 4 weeks.
No further treatment was administered to patients with CR
until disease progression. Additional chemotherapy courses
were optional for patients with visible disease.

Administration of both chemotherapy agents was discon-
tinued until toxicity improved to =Grade 2. The doses
were reduced by 25% in the subsequent course after at least
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WEEK
Chemoradiotherapy 1 2 3 4 5 6 7 8 9 10

CDDP (40mg/m?/d) ¥ ¢ vy ¢

5FU (400mg/m?/d) R 1

Radiation

Gevmomeocyy [ TN IR B E M
Chemotherapy

(for responders) 11 12 13 14 15 16 17 18  WEEK
CDDP (80mg/m?/d) ¥ ¥

SFU (800mg/m2/d) L, 1

Fig. 1. Protocol scheme.

one of the following toxicities was observed: leukocytes
<1,000/mm?*; platelet count <30.000/mm*; total bilirubin
>2.0 mg/dL; serum creatinine =2.0 mg/dL; Grade 3/4 stoma-
titis; or Grade 3/4 esophagitis. Total parenteral nutrition was
provided as necessary. Treatment was terminated when dis-
ease progression was observed, patients refused to continue,
or recovery from toxicity delayed the initiation of the second
course by >3 weeks from the planned schedule.

Radiotherapy

Radiotherapy was delivered using megavoltage (=6 MV)
x-rays; a total dose of 60 Gy was administered in 30 fractions.
A 2-week break was provided after 30-Gy irradiation, and ra-
diotherapy was resumed on Day 36 with the second chemo-
therapy course. The clinical target volume (CTV) for 60-Gy
irradiation included the primary tumor plus a 5-cm craniocau-
dal margin, and the metastatic lymph nodes plus a 1-cm mar-
gin. Planning target volume was defined as CTV plus 5- to
20-mm margins for uncertainty. Elective nodal irradiation
(40 Gy) of mediastinal and perigastric lymph nodes for all
cases, cervical lymph nodes for an upper thoracic primary tu-
mor, and celiac lymph nodes for a lower thoracic primary tu-
mor was also performed. Three-dimensional computed
tomography (CT) or X-ray simulation was performed, allow-
ing two-dimensional anterior—posterior opposed fields and
bilateral oblique boost. Heterogeneity-uncorrected doses
were used.

Assessments

Esophagoscopy and CT were carried out after each course
to assess the response. Primary tumor response was evaluated
by endoscopy using the modified criteria of the Japanese So-
ciety for Esophageal Diseases (9). Complete response of
lymph node metastasis was defined as the disappearance of
all visible lymph node metastases on the CT or size reduction
to <1 cm for =3 months after the completion of treatment.
Overall CR was declared by an attending physician when
CR at both a primary tumor and a lymph node was obtained
without the appearance of a new lesion. Complete response
was confirmed by reassessment at =4 weeks after the first as-
sessment. Complete response cases were centrally reviewed.
and CR was confirmed by extramural review of the CT scan
and images of endoscopy.
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Acute toxicities were assessed weekly during CRT and ev-
ery 2 weeks during additional chemotherapy for 90 days after
the completion of CRT. Toxicities were evaluated based on
the National Cancer Institute Common Toxicity Criteria (ver-
sion 2.0). Late toxicity, which first occurred 90 days after
CRT initiation, was assessed using the RTOG/European
Organization for Research and Treatment of Cancer late radi-
ation morbidity scoring scheme.

Statistical methods

The primary endpoint was overall survival (OS), which
was defined as the time from the date of registration to that
of death resulting from any cause, and it was censored at
the date of the last follow-up for survivors. Progression-
free survival (PFS) was defined as the time from the date of
registration to that of disease progression or death resulting
from any cause, and it was censored at the date of the last visit
for patients without progression. Based on the JCOG 9204
trial results (2), in which the 3-year survival rate was 61%
for esophagectomy with adjuvant chemotherapy, we initially
calculated the sample size expecting a 3-year survival rate of
60%, with a threshold of 45%. With the alpha and beta error
levels set at 0.05 and 0.2, respectively, the required number
of eligible patients was 68. We finally decided on a sample
size of 76, including ineligible patients. The planned accrual
and follow-up periods after registration was closed were 1
and 2 years, respectively. For early termination of this study,
an interim analysis was planned once 50% of the patients
were accrued. A CR point estimate of <60% at the interim
analysis would result in early termination of the study.

The JCOG 9204 had enrolled patients based on the patho-
logic stage after surgery, whereas we enrolled patients based
on the clinical stage diagnosed from CT scans. Therefore, this
study might include patients with more advanced stages than
those in the JCOG 9204. Thus, the protocol was amended to
recalculate the sample size from the expected 50% 3-year sur-
vival rate and a threshold of 35% in December 2000. The re-
quired sample size was 67. The target sample size remained
unchanged. The second amendment in February 2007 pro-
longed the follow-up period to 5 years after the last enroll-
ment to evaluate late toxicity. These amendments were
approved by the Data and Safety Monitoring Committee of
JCOG.

Secondary endpoints included CR rate, PFS, and acute and
late adverse events. Time-to-event distribution was estimated
using the Kaplan-Meier method, and confidence intervals
(ClIs) were calculated using Greenwood’s formula. All anal-
yses were performed using SAS Version 9.1.3 software (SAS
Institute, Cary, NC, USA) at the JCOG Data Center, with the
final analysis conducted in March 2007.

RESULTS

Patient characteristics

Seventy-six patients, whose characteristics are summa-
rized in Table 1, were accrued between April 2000 and March
2002. The median age was 61 years (range, 39-70). Fifty-

Table 1. Patient characteristics

Patients

Characteristic (n=176) (%)
Male 68 89.4
Female 8 10.6
Age (y)

Range 39-70

Median 61
Performance status

0 59 77.6

1 17 22.4
Tumor location

Upper 3 3.9

Middle 44 57.9

Lower 29 38.2
T factor

T1 8 10.5

T2 16 21.1

T3 52 68.4
N factor

NO 26 34.2

NI 50 65.8
Stage

A 26 34.2

B 12 15.8

1 38 50.0

nine (78%) and 17 (22%) patients showed ECOG PS of
0 and 1, respectively. Fifty-two patients had T3 disease,
and 50 had N1 disease. The clinical stages (UICC-TNM)
were IIA for 26 patients, IIB for 12 patients, and III for 38.

Response

Two patients were excluded from the efficacy analysis be-
cause of inadequate liver function and T4 disease diagnosed
after registration (Fig. 2). Of the 74 eligible patients, 46
achieved CR, resulting in a CR rate of 62.2% (95% ClI,
50.1-73.2). The confirmed CR rate in 23 patients with T1-
2 disease was 78.3% (95% Cl, 56.3-92.5), and that in 51 pa-
tients with T3 disease was 54.9% (95% CI, 40.3-68.9).

Survival

There were 49 deaths in the final analysis, and all except 5
patients were followed up for >5 years. The median survival
time was 2.4 years (Fig. 3); the 3- and S-year survival rates
were 44.7% (90% CI. 35.2-53.8) and 36.8% (95% ClI,
26.1-47.5), respectively. The lower limit of 90% CI for the
3-year survival rate exceeded the threshold of 35%, and the

CONSORT
Registered patient n=76 |

|
Safety analysis n=76
Survival analysis n=76

I.—_

Response analysis n=74

Ineligible patients n=2
T4 disease 1
Inadequate liver function 1

Fig. 2. Consolidated Standards of Reporting Trials diagram.
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Fig. 3. Overall survival of the 76 patients enrolled in the study.

null hypothesis was rejected (p = 0.019). The median PFS
was | year; the 3- and 5-year PES rates were 32.9% and
25.6%, respectively (Fig. 4).

Acute roxicity

Data of adverse events for all 76 patients occurring within
90 days after CRT completion are shown in Table 2. Grade 4
leukopenia, neutropenia, anemia, and thrombocytopenia
were observed in 1.3%, 1.3%, 2.6%, and 0% of the patients,
respectively, whereas Grade 3/4 esophagitis, nausea, infec-
tion without neutropenia, and hyponatremia were observed
in 17%, 17%, 12%, and 16% of the patients, respectively.

Fifty-three (69.7%) patients completed the 2-course CRT
and 2-course additional chemotherapy. Seventy-two (95%)
patients received the full dose (60 Gy) of radiation. The treat-
ment protocol was terminated in 23 patients because of dis-
ease progression (n = 10), toxicity (n = 11), patient refusal
(n = 1), and other reasons (n = 1). One early death occurred
from esophageal perforation caused by disease progression
21 days after CRT completion. A relationship between early
death and the treatment protocol was considered unlikely by
the Data and Safety Monitoring Committee.

Late toxicity

Late toxicity data are shown in Table 3. Grade 3—4 late tox-
icities included pleural (9%) and pericardial (16%) effusion,
stenosis, or esophageal fistula (13%), and radiation pneumo-
nitis (4%). Four (5.3%) patients possibly died of treatment-
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Fig. 4. Progression-free survival rate of the 76 patients enrolled in
the study.
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related late toxicity at 3.1, 8.5, 21.3, and 27.8 months after
registration. The cause of death were pneumonitis (n = 2),
pericarditis (n = 1), and pleural effusion (n = 1). There was
no evidence of residual or recurrent disease in these patients.
The proportion of any Grade 3/4 late toxicity was 30.1% after
5 years from the initiation of chemoradiation.

Salvage treatment

Twenty-six (34.2%) patients had residual disease or lo-
coregional recurrence without distant metastasis after CRT.
Because of inadequate conditions or patient refusal, 7 and 5
patients received chemotherapy and the best supportive
care, respectively; the remaining 14 patients received un-
planned curative-intent salvage therapy. Eleven patients un-
derwent salvage esophagectomy for residual (n = 4) and
recurrent (n = 7) disease, and the remaining 3 patients under-
went endoscopic treatment such as endoscopic mucosal re-
section (EMR) or argon plasma coagulation. The
characteristics of the patients who underwent salvage surgery
are described in Table 4.

The median time to salvage surgery after CRT initiation
was 13.9 months (range, 4.0-22.7). Six patients underwent
esophagectomy with two- or three-field lymph node dissec-
tion, 3 patients underwent simple esophagectomy, and 1 un-
derwent only lymphadenectomy; 1 patient could not undergo
any resection because of extensive lymph nodes metastasis
detected at thoracotomy. Reconstruction was performed us-
ing a gastric tube in 7 patients who had RO resection. There
was no operative mortality or hospital death. The median sur-
vival time and 3-year survival rate for these 10 patients who
received salvage esophagectomy was 16.7 months and 40%
(95%C.1: 12.3%—67.0%), respectively.

Of the 3 patients who underwent endoscopic treatment, 1
had mediastinal lymph node metastasis 3 months after argon
plasma coagulation, 1 died of surgery-related complication of
the pharynx detected 1 year after EMR, and 1 survived for >5
years with no evidence of disease.

DISCUSSION

From the results, CRT for Stage II-II1 ESCC showed a CR
rate of 62.2% (95% Cl, 50.1-73.2), a 3-year survival ratc of
44.7% (90% CI, 35.2-53.8), and a 5-year survival rate
of 36.8% (95% CI, 26.1-47.5). The 3-year survival rate,
which is the primary endpoint of this study, met the decision
criteria.

Clinically, it is very important to know whether definitive
CRT can achieve survival comparable with surgery plus post-
operative adjuvant chemotherapy. In this regard, there were
several differences in the background between the present
study and JCOG 9204 (2) described in Statistical Methods.
The study conducted after JCOG 9204, which compared pre-
operative and postoperative adjuvant chemotherapy compris-
ing the administration of 5-FU and CDDP to Stage II-II1
esophageal cancer patients (JCOG 9907) (10). could be a ref-
erence for this study, because the patients were registered be-
fore surgery based on the clinical stage. In the recently

-182-



Chemoradiation for esophageal squamous cell carcinoma ® K. Kato er al. 5

Table 2. Toxicity (n = 76)

NCI-CTC Version 2.0

Toxicity Grade 1 Grade 2 Grade 3 Grade 4 =Grade 3 (%)
Leukocytes 5 34 32 1 43
Neutrophils 17 31 19 1 26
Hemoglobin 13 35 15 2 22
Platelets 15 13 4 0 5
Dysphagia, esophagitis 29 14 13 0 17
Nausea 25 20 13 - 17
Vomiting 16 6 0 0 0
Diarrhea 10 5 1 0 1.3
Stomatitis/pharyngitis 15 9 6 0 8
Radiation dermatitis 18 4 0 0 0
Febrile neutropenia - - 1 0 13
Infection without neutropenia 7 8 8 1 12
Hyponatremia 40 = 11 1 16
AST 35 4 3 0 3.9
ALT 43 7 2 1 3.9
Creatinine 15 13 1 0 1.3

Abbreviations: NCI-CTC Version 2.0 = National Cancer Institute Common Toxicity Criteria Version 2.0; AST = aspartate aminotransferase;

ALT = alanine aminotransferase.

published results of JCOG 9907, the preoperative chemother-
apy arm was highly superior to the postoperative chemother-
apy arm in terms of OS. The 5-year survival rate of the
postoperative chemotherapy arm in JCOG 9907 did not differ
significantly from that in the present study, that is, 38.4% and
36.8%, respectively (10). By contrast, the 5-year survival rate
of the preoperative chemotherapy arm in JCOG 9907 was
60.1%, although further follow-up is needed to verify the
data. CRT may produce comparable outcomes with surgery
plus postoperative adjuvant chemotherapy; however, surgery
after preoperative chemotherapy is considered to be superior
to CRT. Nevertheless, CRT is one of the treatment options
for patients with Stage II and III ESCC because of its appar-
ent advantage of preserving the esophagus, which may pro-
vide better quality of life.

Chemoradiotherapy achieves prolonged survival with pos-
sibly more late toxicity. Late toxicity after thoracic radiother-
apy has been reported in patients with esophageal cancer,
lung cancer, and Hodgkin’s lymphoma (11-13). Some

reports have described that long-term toxicity after CRT re-
sults in serious, life-threatening complications. In a previous
study, 2 of 78 patients with CR after CRT died of myocardial
infarction, and 8 (10.2%) died of pericardial or pleural effu-
sion (14) Late toxicity after CRT against ESCC has not yet
been investigated in detail, and early reports of trial outcomes
generally seem to underestimate the risk of late toxicity in
long-term survivors (15). In the present study, the incidence
of =Grade 3 late toxicity was similar to that reported in a pre-
vious study (14). Most of these events occurred several years
after CRT. It is considered that reduction in radiation dose,
careful observation, and control of late toxicity may improve
post-CRT survival. RTOG 94-05 demonstrated that a higher
irradiation dose (64.8 Gy) in CRT was not advantageous with
regard to survival and local control, compared with the stan-
dard dose (50.4 Gy) (16). One of the reasons was the low tol-
erability of the high-dose arm because of toxicity. Whereas
decreasing the irradiation dose in radiotherapy is essential
for reducing late toxicity, the radiation volume is also

Table 3. Lale toxicity (7 = 76)

RTOG/EORTC late

radiation morbidity scoring scheme

Late toxicity Grade 1 Grade 2 Grade 3 Grade 4 =Grade 3 (%) =Grade 4 (%)
Pleural effusion 24 5 7 0 9 0
(nonmalignant)
Esophagus-related 11 4 4 6 13 8
(dysphagia, stenosis. fistula)
Pericardial effusion 6 5 9 3 16 4
Radiation pneumonitis 33 6 2 1 - 1.3
Skin-related 3 0 0 0 0 0
Spinal cord—related 3 0 0 0 0 0

Abbreviation: RTOG/EORTC: radiation therapy oncology group/european organization for research and treatment of cancer.
four (5.3%) patients possibly died of treatment-related late toxicity: pericarditis (71 = 1), pleural effusion (7 = 1), and pneumonitis (n = 2).
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Table 4. Characteristics and outcomes in patients who
underwent salvage surgery

Patients Patients
Characteristic (n=11) Characteristic (n=11)
Male 11 Residual/Recurrent 477
Female 0
Age (y) Surgical curability
Range 46-70 RO 7
Median 59 R1 +R2 4
Tumor
location
Upper 0 Operative mortality 0
or hospital death
Middle 6
Lower 5 Relapse after surgery 8
Clinical stage* No relapse 3
oA 5
B 0
1 6

* Clinical stage at the time of registration.

important. In this study, late toxicity might have been caused
by the extended volume of irradiation, which corresponds to
the dissected area in extended surgery. In the near future,
three-dimensional conformal radiotherapy, which was not
mandatory in this study, or other methods based on advanced
technology such as intensity-modulated radiotherapy and
proton therapy, may have potential advantages over conven-
tional two-dimensional radiotherapy in terms of reduced
doses for the heart. A clinical trial with these latest radiother-
apy techniques is required (17).

Salvage treatment—e.g., salvage surgery (18-20) or
salvage EMR (21)—has recently been reported to have ther-
apeutic potential for patients with local failure of CRT. In our
study, one-third of the patients did not achieve CR, and 50%
of the remaining patients had recurrence after achieving CR.
For the latter, salvage treatment should be indicated, if appli-
cable. Mucosal disease can be removed by EMR, and locore-
gional residual or recurrent disease can be curatively resected
by surgery. It has been reported that 6-34% of patients un-
dergo salvage esophagectomy after definitive CRT (22,
23). Although a high rate of hospital deaths (6-33%) is
observed compared with that after surgery without
preoperative therapy, some patients achieve long-term sur-
vival with a S-year survival rate of 25-35% (24-26). In the
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present study, 11 (14.5%) patients underwent salvage
esophagectomy and 7 had RO resection. There was no
operative mortality or hospital death. The limitations of
salvage surgery include patient tolerance, capability of
medical staff, and early detection of residual or recurrent
disease; however, salvage esophagectomy can achieve
long-term survival. Some patients benefit from salvage sur-
gery after definitive CRT; therefore, this procedure is worth
further investigation.

Neoadjuvant CRT has recently been recognized as a stan-
dard therapy for resectable esophageal cancer in Western
countries. According to CALGB 9781, CRT followed by sur-
gery prolonged survival (median survival time, 4.48 vs. 1.79
years) compared with surgery alone in the treatment of
esophageal cancer (27). However, most participants in
CALGB 9781 had esophageal adenocarcinoma. Meta-
analysis has revealed the survival benefit of neoadjuvant
CRT in patients with esophageal adenocarcinoma (28). Ac-
cording to FFCD 9102, which included 90% patients with
squamous cell carcinoma, surgery after neoadjuvant CRT
(40 Gy) and continuation of CRT to 60 Gy without surgery
had the same impact on survival and quality of life for re-
sponders as induction CRT (29). The results of a randomized
trial from Germany, in which 172 ESCC patients randomly
received CRT with or without additional surgery, indicated
equal efficacy of surgery and CRT. The median survival
times were 16.4 months and 14.9 months, respectively, and
the 2-year survival rates were 39.9% and 35.4% with and
without surgery, respectively (30). This suggests that CRT,
which can preserve organ function, is equally effective as sur-
gery for responders. For nonresponders, salvage surgery can
be a therapeutic option. Importantly, which types of patients
are benefited by salvage surgery or how the surgical proce-
dure is performed after CRT should be prospectively evalu-
ated. We are planning a Phase II trial of CRT for resectable
ESCC, followed by salvage surgery for residual or recurrent
disease.

CONCLUSION

Chemoradiotherapy is effective for Stage II-IIIESCC with
manageable acute toxicities and can provide a noninvasive
treatment option. However, further improvement is required
for reduction in late toxicity.
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Abstract

Purpose To evaluate the efficacy and safety of weekly
paclitaxel (Taxol®) in patients with advanced or recurrent
esophageal cancer.

Methods  Fifty-three patients with recurrent or advanced
esophageal cancer who had previously received platinum-
based chemotherapy were treated with paclitaxel
100 mg/m2 once weekly by 1-h infusion on days 1, 8, 15,
22, 29, and 36 of a 49-day cycle. Fifty-two patients were
evaluable for efficacy and 53 for safety. Forty-one (77%)
patients had recurrent, and 12 (23%) had advanced disease.
Most patients (52/53) had squamous cell carcinoma, and
one had adenocarcinoma.

Results A median of 2 cycles was delivered (range 1-8).
The overall response rate was 44.2% (23/52; 95% confidence

K. Kato ()

Gastrointestinal Oncology Division,

National Cancer Center Hospital, Tsukiji 5-1-1,
Chuo-ku, Tokyo 104-0045, Japan

e-mail: kenkato@ncc.go.jp

M. Tahara

Department of Gastrointestinal Medicine,

National Cancer Center Hospital East,

Kashiwanoha 6-5-1, Kashiwa, Chiba 277-8577, Japan

S. Hironaka

Gastrointestinal Oncology Division,
Shizuoka Cancer Center,

1007 Shimonagakubo Nagaizumi Sunto-gun,
Shizuoka 411-8777, Japan

K. Muro

Department of Clinical Oncology,
Aichi Cancer Center Central Hospital,
1-1 Kanakoden, Chikusa-ku Nagoya,
Aichi 464-8681. Japan

Published online: 12 August 2010

interval (CI) 30.5, 58.7%), with 4 patients (7.7%) achieving
complete response. The median duration of response was
4.8 months, and median overall survival was 10.4 months.
The most common Grade 3 or 4 adverse events were neu-
tropenia (52.8%), leukopenia (45.3%), anorexia (9.4%), and
fatigue (9.4%). Adverse events resulted in treatment dis-
continuation in 34.0% of patients and dose reductions in
43.4%. There were no treatment-related deaths.
Conclusions Weekly paclitaxel demonstrated efficacy
and manageable toxicity in patients with advanced or
recurrent esophageal cancer and may be a treatment option
for this population.
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Introduction

Esophageal cancer constitutes a global health burden, with
between 400,000 and 500,000 new cases diagnosed annu-
ally [1, 2]. It is the eighth most common cancer worldwide
and ranks sixth as a cause of cancer death [2]. The overall
incidence of esophageal cancer appears to be rising, prin-
cipally due to an increase in the incidence of adenocarci-
noma of the lower third of the esophagus in western
countries [3-5]. This may be due to increasing rates of
obesity, gastro-esophageal reflux, and Barrett’s esophagus
in those countries. However, the majority of esophageal
cancers worldwide are squamous cell carcinomas, which is
the most common histological type in Japan. Surgery,
radiation therapy, and chemotherapy are the major treat-
ment modalities for esophageal cancer. For operable
patients, surgery is the first choice of treatment in Japan.
The S5-year survival rate with surgery alone is 31-55%
[6—8], comparable to results obtained in the United States
and Europe. However, local resection is still far from
satisfactory, due to the rate of surgery-related death and the
negative effect on quality of life that can follow surgery
[6-8]. In addition, local resection alone rarely results in
complete recovery, since esophageal cancer spreads rapidly
into the adjacent structures such as trachea or bronchus [9].
Chemotherapy, specifically the combination of cisplatin
and 5-fluorouracil (5-FU), is considered the first-line
standard regimen for non-surgical therapy for esophageal
cancer. This regimen is active, demonstrating a response
rate of 36% for advanced or recurrent squamous cell
esophageal cancer [10]. However, no treatment is estab-
lished for patients who fail therapy with this regimen.
Paclitaxel has shown anti-tumor activity against esoph-
ageal cancer as a single agent, in combination with che-
motherapy. and administered with concurrent radiotherapy
for locally advanced disease [11-15]. Combination therapy
has been shown to achieve good response rates even for
metastatic disease, but has been associated with high rates
of toxicity, including myelosuppression, gastrointestinal
toxicity, and neurotoxicity [14]. Identifying an optimal
dose and schedule for paclitaxel therapy is key to mini-
mizing toxicity while maintaining anti-tumor activity.
Weekly administration of paclitaxel for breast and ovarian
cancer has been shown to be associated with acceptable
toxicity levels [16-18]. In addition, the use of a I-h infu-
sion schedule has been shown to result in less hematologic
toxicity compared to a 24-h infusion schedule [19, 20].
llson et al. [21] recently showed that paclitaxel 80 mg/m>
administered by weekly I-h infusion was well tolerated and
showed modest activity in advanced esophageal cancer. A
phase I trial in Japan studied weekly paclitaxel for solid
tumors, in which paclitaxel was administered weekly over
1 hfor 6 weeks followed by a 1-week break. Paclitaxel dose
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was escalated from 80-120 mg/m2 with no dose limiting
toxicity observed. Peripheral neuropathy developed in all six
patients who received 120 mg/m*week and four patients
discontinued treatment [22]. A dose of 120 mg/m2 was
therefore set as the maximum acceptable dose (MAD) and
100 mg/m? recommended for phase II studies. We therefore
evaluated the efficacy and safety of paclitaxel 100 mg/m?/
week in patients with advanced or recurrent esophageal
cancer who were previously treated with platinum-based
chemotherapy.

Patients and methods

This open-label, phase II. multicenter single-stage study
was conducted at 12 participating centers in Japan. Eligible
patients were adults of at least 20 years of age (no upper
limit) with histologically confirmed squamous cell carci-
noma, adenocarcinoma, or adenosquamous carcinoma of
the esophagus, and who had received at least one regimen
of platinum-based chemotherapy. Patients were required to
have advanced (stage I'V) or recurrent (after chemotherapy,
surgery or radiotherapy) disease. Previous platinum-based
chemotherapy could have occurred in the adjuvant or
neoadjuvant setting, or in combination with radiotherapy.
Patients had either failed or progressed (stage IV) follow-
ing platinum-based therapy, or had discontinued due to
toxicity. Patients were required to have measurable disease,
defined as a lesion that could be measured in at least one
dimension, for which the longest diameter was either
>20 mm as assessed by conventional computed tomogra-
phy (CT) or magnetic resonance imaging (MRI) scan or
>10 mm as assessed by spiral CT scan. Measurable lesions
were required to be outside the primary lesion prior to
previous chemotherapy. Further, criteria included an
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) of O or I, and a life expectancy of
>2 months. Patients were required to have had adequate
recovery from prior systemic therapy as follows: >4 weeks
post-radiation therapy; >4 weeks post-chemotherapy and
surgical therapy; >2 weeks post-treatment with fluoroura-
cil (5-FU and TS-1) or biologic response modifiers (in the
absence of bone marrow toxicity, 2 weeks was considered
sufficient to wash out fluorouracil); >4 weeks post other
study medication. Other requirements included adequate
functioning of major organ systems as indicated by the
following laboratory parameters: neutrophils >2,000/uL;
platelets >100,000/uL; hemoglobin >9 g/dL; alanine
aminotransferase (ALT) and aspartate aminotransferase
(AST) levels <2.5 x upper limit of normal (ULN) as
defined by local laboratory or <5 x ULN for patients with
metastatic disease; total bilirubin <1.5 mg/dL; and serum
creatinine <1.5 mg/dL.
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Patients were excluded if they had active infection,
uncontrolled comorbidities (e.g. serious cerebrovascular
disorders, hypertension, diabetes mellitus, severe infection,
or active gastric ulcer), acute inflammatory disease, inter-
stitial pneumonia or pulmonary fibrosis, symptomatic
metastases of the central nervous system, neuropathy grade
>2 by National Cancer Institute common toxicity criteria
(NCI-CTC) version 2.0, or body cavity fluid retention
requiring treatment. Financial support was provided by
Bristol-Myers K.K. (Shinjuku, Tokyo, Japan). The study
was conducted in compliance with the ethical principles of
the Declaration of Helsinki, Good Clinical Practice
guidelines, and Articles/Notifications of the Ministry of
Health, Labour and Welfare in Japan. Written informed
consent was obtained from all patients.

Treatment plan

Patients received paclitaxel once weekly by intravenous
infusion on Days 1, 8, 15, 22, 29, and 36, after which
treatment was suspended until Day 49 to allow recovery of
decreased white blood cells and neutrophil count. Admin-
istration for 6 consecutive weeks was based on the toler-
ated number of consecutive paclitaxel dosages determined
in previous dose-dense studies in patients with metastatic
breast cancer [23]. On the treatment day, all patients were
premedicated 30-60 min prior to therapy with dexameth-
asone 8 mg intravenously (i.v.), ranitidine 50 mg i.v.,
and diphenhydramine 50 mg orally. Paclitaxel (Taxol®,
Bristol-Myers K.K., Tokyo) 100 mg/m2 was administered
intravenously over 1 h. Dose reductions in increments of
20 mg/m? to a minimum of 60 mg/m2 were made if
patients developed >Grade 4 neutropenia, febrile neutro-
penia, platelets <20,000/uL, >Grade 3 non-hematologic
toxicity, and >Grade 2 neuropathy, arthralgia, or myalgia.
One cycle of treatment was defined as 49 days, and one
or more cycles of treatment were to be administered.
Chemotherapy was continued until tumor progression,
unacceptable toxicity, or until the patient refused treatment.
The response rates and toxicities were evaluated by an
independent safety and efficacy assessment committee.
Responses were assessed by CT and/or MRI scans every
4 weeks. Toxicities were evaluated every week according
to the National Cancer Institute Common Toxicity Criteria
for Adverse Events (NCI-CTCAE) version 2.0.

Statistical analysis

The primary efficacy end points were response rate and
safety. Response was assessed according to the Response
Evaluation Criteria in Solid Tumors (RECIST 1.0) [24],
and toxicity was graded according to NCI-CTC version 2.0.
Secondary endpoints were duration of response and median

time to progression (TTP). This study set the threshold
response rate at 5% and the expected response rate at 15%
to demonstrate that the response rate is not less than 5%.
Under these conditions, the number of fully evaluable
patients required to reject the hypothesis that a true
response rate is lower than a threshold response rate with
an o of 0.05 (one-tailed) and a f§ of 0.2 was determined to
be 52. With 6 or more partial responders and/or complete
responders observed out of a total of 52 evaluable patients,
the hypothesis that a true response rate is below a set
threshold will be rejected. All patients with measurable
disease who received at least one dose of study medication,
except those who were misdiagnosed and did not have
esophageal cancer, were included in the efficacy analysis.
All patients who received at least one dose of study
medication were included in the safety analysis. Baseline
demographics and disease characteristics were summa-
rized using descriptive statistics for all patients who
received at least one dose of study medication. Response
rate was defined as total number of responders, including
complete and partial responders, divided by the response-
evaluable patients. Response rate was also calculated
using the total number of treated patients as the denom-
inator. A two-sided 95% confidence interval was calcu-
lated for the response rate. Observed responses were
confirmed by an external independent review committee.
Duration of overall response, overall survival, and time to
progression was summarized using the Kaplan—Meier
product-limit method for all responders among response-
evaluable patients.

Results
Study population

Fifty-six patients were enrolled in the study between June
2006 and July 2007. Three patients were withdrawn prior
to receiving any study medication, because their hemo-
globin values had dropped below 9.0 g/dL between
screening and baseline. Fifty-three patients received at
least one dose of paclitaxel. One patient was excluded from
the efficacy analyses, because it was found that the target
lesion was not a metastatic esophageal tumor. All 53
patients were evaluable for safety.

Baseline characteristics are shown in Table 1. Fifty-two
of 53 patients had squamous cell carcinoma. In prior
treatment regimens, twenty-five (47.2%) patients had
undergone surgery and 34 patients had undergone radio-
therapy, including chemoradiation therapy in 30 patients.
Three patients received other therapies: 1 immunotherapy
plus thermotherapy, 1 NK cell therapy, and 1 photody-
namic therapy. Seven patients (13.2%) had received prior
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Table 1 Baseline characteristics

Characteristic No. of patients %

N=53
Male 46 86.8
Female 7 13.2
Median age (range), years 65.0 (47-76)
<65 years 24 453
>65 years 29 54.7
Performance status
0 28 52.8
1 25 47.2
Smoking history
Smokers 5 9.4
Non-smokers 2 3.8
Previous smokers 46 86.8
Advanced/recurrent disease
Recurrent 41 71.4
Advanced 12 22.6
Stage IVa 1 1.9
Stage IVb 10 18.9
Stage Hla* 1 1.9
Adenocarcinoma 1 1.9
Squamous cell carcinoma 52 98.1
Primary lesion location
Cervical plus upper thoracic esophagus 3 5.7
Upper thoracic esophagus 8 15:1
Upper plus middle thoracic esophagus 2 38
Middle thoracic esophagus 29 54.7
Lower thoracic esophagus 8 15.1
Abdominal esophagus 3 5.7
Prior treatment**
Neoadjuvant chemotherapy 7 13.5
Post-operative adjuvant chemotherapy 14 26.9
Chemoradiation therapy 30 57.7
Chemotherapy for residual or recurrent lesion 12 23.1
Surgery 24 46.2
Radiotherapy 34 65.4
Other therapy 3 5.8
Reasons for prior chemotherapy failure**
Disease progression 25 48.1
Recurrence 5 9.6
Adverse events 1 1.9
Other*#** 26 50.0
Treatment-free interval®* *#%*
=6 months 39 75.0
>6 months 13 25.0

* Patient excluded from the efficacy analyses, because it was found
that the target lesion was not a metastatic esophageal tumor

*#* Stage Ila patient (*) was excluded from the count
*+*+ Completed planned course of therapy

5+ Duration from last day of prior treatment therapy

@ Springer

neoadjuvant chemotherapy, and 14 (26.4%) had received
adjuvant chemotherapy. Most of the prior chemotherapy
regimens were a combination of a platinum agent and a
fluoropyrimidine. The number of patients who failed prior
therapy due to disease progression was 25/52 (48%), while
1/52 (1.9%) failed due to toxicity (Table 1).

The median number of cycles delivered was 2 (range
1-8), and the median number of administrations was 10
(range 1-42). In this study, all patients received paclitaxel at
an initial dose of 100 mg/m’—if a patient experienced a
severe adverse event, dosage was reduced to 80 mg/m? and
then to 60 mg/m°. The median time to the first dose
reduction was 84 days and the median dose intensity was
78.5 mg/mz/week (range: 39.8-100 mg/mz/week), which
was >90% of expected dosing. The median total duration of
treatment was 3 months (range: 0.2-14.0). After the initial
dose of 100 mg/m?, the dose was reduced to 80 mg/m? in
23 patients (43.4%) and reduced further to 60 mg/m? in 7
patients (13.2%).

Table 2 Response to therapy (RECIST criteria)

Response Response  95% CI
rate (%)

CR PR SD PD NE Total

4 19 14 8 7 52 442 (30.5, 58.7)

Characteristic Response Total Response
rate (%)
CR PR SD PD NE
PS
0 2 13 71 4 27 55.6
1 2 6 7 7 3 25 320
Histology
Adeno 0 I 0 0 0 I 100.0
ScC 4 18 14 8 7 51 4311
Advanced/recurrent
Recurrent 4 16 10 6 5 31 48.8
Stage IV 0 3 4 2 2 11 273
Prior treatment
Chemoradiation
- 1 8 6 5 2 22 409
+ 3 11 8 3 S 30 46.7
Chemotherapy

CDDP+ 5-FU (+ADM) 3 17 14 7 6 47 42.6
TFI
<6 months 13 10 8 6 39 385

4 0 1 13 61.5

o o
(=)}

>6 months

PS performance status (ECOG), Adeno adenocarcinoma, SCC squa-
mous cell carcinoma, CDDP cisplatin, 5-FU fluorouracil, ADM
adriamycin, CR complete response, PR partial response, SD stable
disease, PD progressive disease, NE not evaluable, TF/ Treatment-
free interval
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Fig. 1 Time to progression curve for patients with esophageal cancer
treated with weekly paclitaxel and who had received prior platinum
therapy. The median follow-up time of patients was 3.9 months, with a
median time to progression of 3.9 months (95% CI: 2.8, 4.6 months)

Response and survival
AN

Response to therapy is shown in Table 2. Response rate is
typically used as a primary endpoint in the phase II study of
single agents in advanced esophageal cancer [21]; in this
study, the overall response rate was 44.2% (23/52; 95% CI:
30.5, 58.7%) among patients evaluable for response.
Among all treated patients, the response rate was 43.4%
(23/53; 95% CI: 29.8, 57.7%), corroborating the result in
the 52 response-evaluable patients. CR occurred in 4
patients and PR in 19. Responses were seen in 20 of 41
patients (48.8%) with recurrent disease and in 3 of 11
patients (27.3%) with advanced disease. Among the 29
patients without response, 14 showed stable disease (SD) on
therapy, including 4 patients with advanced disease.
Twenty-two of 51 (43.1%) patients with squamous cell
carcinoma had responses. Median duration of overall
response was 4.8 months (95% CI; 3.2, 7.1) for the 23
patients with CR or PR (95% CI: 3.2, 7.1 months). One
patient had disease progression after 5.5 months in CR.
Three patients were censored without disease progression,
in which CR duration was >6.9 months. The median fol-
low-up time for overall survival and time to progression was
9.1 months and 3.9 months, respectively. The median time
to progression was 3.9 months (95% CI: 2.8, 4.6 months)
(Fig. 1). Median overall survival was 10.4 months (95% CI:
7.8, 14.2 months) (Fig. 2).

Toxicity

Toxicity in the 33 assessable patients is shown in Table 3.
Grade 3 or 4 non-hematologic toxicity was infrequent.
The most common Grade 3 or 4 non-hematologic toxicities
were anorexia (9.4%), fatigue (9.4%), constipation (7.5%),

Median survival time: 10.4months
(95% Cl: 7.8-14.2)
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Fig. 2 Overall survival curve for patients with esophageal cancer
treated with weekly paclitaxel and who had received prior platinum
therapy. The median follow-up time of patients for overall survival
was 9.1 months, with a median overall survival of 10.4 months (95%
CI: 7.8, 14.2 months)

Table 3 Toxicity, n = 53

n (%)
All grades >Grade 3
Hematologic adverse events
Leukopenia 43 (81.1) 24 (45.3)
Neutropenia 42 (79.2) 28 (52.8)
Anemia 4(7.5) 2(3.8)
Thrombocytopenia 6(11.3) 1(1.9)
Non-hematologic adverse events
Nausea 23 (43.4) 1(1.9)
Constipation 15 (28.3) 4(7.5)
Diarrhea 15(28.3) 1(1.9)
Stomatitis 13 (24.5) 0 (0)
Vomiting 13 (24.5) 0 (0)
Anorexia 26 (49.1) 5(94)
Fatigue 38 (71.7) 5094
Pyrexia 18 (34) 0 (0)
Edema 9 (17.0) 1(1.9)
Hypersensitivity 2(3.8) 1(1.9)
Myalgia 16 (30.2) 0 (0)
Arthralgia 15 (28.3) 0 (0)
Neuropathy: sensory 43 (81.1) 3(5.7)
Neuropathy: motor 8 (15.1) 0 (0)
Pneumonia 6 (11.3) 4(75)
Febrile neutropenia 2(3.8) 2(38)
Infection 2(3.8) 1 (1.9)
Interstitial lung disease 3(57) 2(38)
Alopecia 44 (83.0) 0(0)
Rash 15 (28.3) 1(1.9)
Nail disorder 5(94) 0 (0)
@ Springer
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pneumonia (7.5%), and sensory neuropathy (5.7%). Sensory
neuropathy of any grade was observed in 81.1% of patients.
Other common non-hematologic toxicities of any grade
were alopecia (83.0%), fatigue (71.7%), anorexia (49.1%),
nausea (43.4%), pyrexia (34.0%), myalgia (30.2%), consti-
pation (28.3%), diarrhea (28.3%), arthralgia (28.3%), rash
(28.3%), stomatitis (24.5%), and vomiting (24.5%). One
patient experienced a Grade 4 hypersensitivity reaction
(anaphylactic shock) and recovered with appropriate mea-
sures and treatment discontinuation.

The most common forms of Grade 3 or 4 hematologic
toxicities were neutropenia (52.8%) and leukopenia
(45.3%). Grade 3 or 4 thrombocytopenia was rare, occur-
ring in only 1 patient (1.9%). Neutropenia and leukopenia
of any grade occurred in 81.1% and 79.2% of patients,
respectively. Out of a total of 146 cycles delivered,
leukopenia of any grade occurred in 81.5% (119) of cycles
and neutropenia occurred in 80.8% (118) of cycles. Median
nadirs of leukocyte count and neutrophil count were
2,000/uL  (range: 800-2,980/uL) and 957/uL (range:
101-1,463/uL), respectively. In most cases, leukocyte and
neutrophil counts returned to normal (decreases of Grade 1
or lower) and median time to recovery was 14 days for
leukocytes and 8.5 days for neutrophils.

There were a total of 15 serious adverse events related to
paclitaxel in 12 patients: pneumonia (4), interstitial lung
disease (3), febrile neutropenia (2), ileus (1), hypersensi-
tivity (1), herpes zoster (1), tuberculosis (1), anorexia (1),
and respiratory failure (1). One patient had 4 serious
laboratory adverse events related to paclitaxel: anemia,
neutropenia, leukopenia, and thrombocytopenia. There
were no treatment-related deaths.

Adverse events resulted in discontinuation of therapy in
18 (34.0%) patients, the most common events being
myelosuppression (n = 3) and sensory neuropathy (n = 3).
Dose reductions for toxicity occurred in 23 patients

(43.4%). The most common reason for a dose reduction for .

toxicity was sensory neuropathy (10 [18.9%]). Adverse
events leading to skipped or delayed dosing occurred in 126
courses (19.6%) and 21 courses (22.6%), respectively. The
most common reason for skipped or delayed doses was
neutropenia (28 [52.8%]).

Discussion

Results of this study demonstrate that weekly paclitaxel
100 mg/m2 administered by 1-h infusion (median dose
intensity 78.5 mg/mz/week) shows substantial anti-tumor
activity in patients with advanced or recurrent esophageal
cancer. In this study, the overall response rate was 44.2%
and included four complete responders. The median dura-
tion of response was 4.8 months (95% CI: 3.2, 7.1 months)

@ Springer

in 23 responding patients, and their median treatment time
of 5.9 months was therefore long.

Patients had either progressed on platinum-based ther-
apy or they had discontinued treatment for reasons of
toxicity. The rate of response observed in the current trial is
considerably higher than the 13% response rate observed
by Ilson et al. [21] in a previous study of weekly paclitaxel
for a similar patient population (advanced or recurrent
esophageal cancer). Moreover, the latter study enrolled
patients with or without prior chemotherapy, and only 1
partial response (1/21, 5%) was observed among patients
previously treated. The higher response rate observed in
our study and the activity against esophageal cancer
refractory to prior chemotherapy may be due to the higher
dose of paclitaxel administered (100 mg/m*/week versus
80 mg/mllweek) in the current study. Most patients in the
current study had squamous cell carcinoma, whereas two-
third of the patients in Ilson study had adenocarcinoma.

There 1s currently no standard systemic therapy for
advanced or recurrent esophageal cancer, and therefore
response rates are of interest in a palliative setting. As
expected, the response rate in the current study was higher
among patients with recurrent (48.8%) than among those
with advanced disease (27.3%). Although a small number
of patients with metastatic disease were included in this
study, the rate of response compares favorably to rates
achieved with other single agents used in populations with
advanced esophageal carcinoma, e.g., docetaxel and vino-
relbine [25, 26].

In the current trial, partial response or stable disease was
seen in 7/11 patients with metastatic disease. Among all
patients who did not respond, 48.3% (14/29) showed sta-
bilization of disease on therapy. Median overall survival for
all patients was 10.4 months. Other studies have reported
median survival times of between 7 and 13 months for
patients with recurrent or advanced esophageal carcinoma
treated with paclitaxel alone or in combination with che-
motherapy [13, 15, 21, 27]. In this study, the response rates
for recurrent/advanced patients with a TFl >6 months and
with a TFI <6 months were 61.5% (8/13) and 38.5%
(15/39), respectively. However, there was no significant
relationship between TFI and response rate as has been seen
in other studies [28].

Paclitaxel was fairly well tolerated in this study. The
most common types of Grade 3—4 hematologic toxicity
were neutropenia and leukopenia, which were relatively
common. However, only 2 patients (3.8%) developed
febrile neutropenia. While the majority of patients (81.1%)
experienced sensory neuropathy of Grade 1 or higher, only
5.7% of patients experienced Grade 3—4 sensory neuropa-
thy. Dose reductions for toxicity were required for 23
(43.4%) patients, most commonly for sensory neuropathy,
leukopenia, and neutropenia. The median time from nadir
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to recovery was 14 days for leukopenia and 8.5 days for
neutropenia. There were no treatment-related deaths. All
treatment-related serious adverse events were previously
known adverse effects of paclitaxel.

In summary, our results show that paclitaxel adminis-
tered weekly at a dose of 100 mg/m? has high activity and
manageable toxicity in patients with advanced or recurrent
esophageal cancer. While esophageal cancer is relatively
sensitive to chemotherapy, relapse is common and
responses are typically short-lived, underscoring the need
for second-line chemotherapy. Our study suggests that
paclitaxel at the dose administered is a promising option
for patients who have been previously treated with plati-
num-based chemotherapy and warrants further investiga-
tion in a phase III study.
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Combination of S-1 and Paclitaxel for Advanced/Recurrent Gastric Cancer Patients with Peritoneal Metastasis,
Feasibility Study (OGSGO0401): Yutaka Kimura*'?, Hirohisa Machida*', Kazumasa Fujitani*"**, Moritoshi Yamamoto*'”,
Kazunari Tominaga ', Hiroshi Yano*'*, Toshio Shimokawa*'*®, Hiroya Takiuchi*'”’, Toshimasa Tsujinaka *'* and Hiroshi
Furukawa *'* (*'Osaka Gastrointestinal Cancer Chemotherapy Study Group (OGSG), **Dept. of Surgery, NTT West Osaka
Hospital, **Dept. of Gastroenterology, Osaka City University Graduate School of Medicine, **Dept. of Surgical Oncology,
National Osaka Medical Center, *°Dept. of Internal Medicine, NTT West Osaka Hospital, **Graduate School of Medicine and
Engineering, University of Yamanashi, *" Cancer Chemotherapy Center, Osaka Medical College, **Dept. of Surgery, Sakai-
Municipal Hospital)
Summary

Background: The standard therapy for gastric cancer with peritoneal metastasis has remained unclear. Purpose: This pro-
spective feasibility study was aimed to investigate the efficacy and safety of S-1 plus paclitaxel for advanced/recurrent gastric
cancer patients with peritoneal metastasis able to take oral feeding. Patients and methods: Seven patients were enrolled in
this study. Paclitaxel 50 mg/m* was administered on days 1 and 8. S-1 was administered orally at 40 mg/m* bid for 14
consecutive days, followed by a 1-week rest. Overall survival, the response rate and safety were examined for efficacy and
tolerability. Results: The median survival time was 310 days. The response rate in five patients was 80. 0%. Grade 3 toxicity
was observed in two patients. Combination chemotherapy of weekly paclitaxel and S-1-demonstrated efficacy and tolerable
toxicity. This regimen will be one of the initial treatment options for unresectable or metastatic gastric cancer with peritoneal
metastasis. Key words: Peritoneal metastasis from gastric cancer, S-1, Padlitaxel (Received Mar. 19, 2009/Accepted jun. 18,
2009)
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Table 1 Patients characteristic and treatment course

Patients characteristic (n=7)
Sex: male/female 5/2
Age (median) 64 (50-75)
Performance status (ECOG): 0/1 6/1
Histology: tub/por/sig 0/4/3
Metastatic site: N/H/P (ascites) 3/1/7 (7)
Disease status: primary/recurrent 7/0
Pretreatment: Yes/No 0/7

Treatment course (median) 7 (5-20)
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Table 2 Registered patients

No. Age/sex PS Histology Course Metastatic site®™ RECIST  Evaluation of ascites  Qutcome (comment)
1 75/M 1 por 7 N/P PR Effect Death
2 69/M 0 sig 6 P — Effect Death
3 64/M 0 sig 5 N/P PR Good effect Death
4 50/M 0 por 8 P SD No effect Death
5 59/F 0 sig 20 H/P CR Good effect Alive (gastrectomy)
6 53/F 0 por 6 P — No effect Death
7 67/M 0 por 7 N/P PR Effect Death
*N: Lymph node. P: Peritoneum. H: Liver
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Fig. 1 Overall survival (OS) Fig. 2 Progression-free survival (PFS)
Table 3 Adverse events
Toxicity (n=7) Gradel Grade2 Grade3 =Grade3 (%)
Hematologic
Leukopenia 1 4 1 1 (14.3)
Neutropenia 1 2 1 1 (14.3)
Anemia 4 1 0 0
Thrombopenia 0 0 0 0
Nonhematologic
Anorexia 2 3 0 0
Nausea/vomiting 1 2 0 0
Diarrhea 1 1 0 0
Fatigue 1 0 0 0
Hepatic dysfunction 1 1 1 1 (14.3)
Acomia 3 1 0 0
Peripheral neuropathy 1 0 0 0
Dysgeusia 0 1 0 0
fStage 1B, #RRFH%EIL Grade 2 T, Wk 24 90 H
n. # =

BE SN 7 BT, e (RILE) 1364 %K (50~
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&7z (Table 3).
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a b
Fig. 3
a: Contrast-enhanced abdominal CT showed liver masses (arrows) on admission.
b: Abdominal CT at the end of 10 courses revealed the disappearance of liver masses.
a b
Fig. 4
At pelvic CT, ascites on admission (a) disappeared at the end of 10 courses (b).
a
Fig.5
a: Endoscopic examination revealed Type 3 tumor.
b: The tumor reduced at the end of 10 courses.
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