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A phase II study of paclitaxel by weekly 1-h infusion for advanced
or recurrent esophageal cancer in patients who had previously
received platinum-based chemotherapy
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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/m? 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
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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 5-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 1-h infu-
sion schedule has been shown to result in less hematologic
toxicity compared to a 24-h infusion schedule [19, 20].
Ilson et al. [21] recently showed that paclitaxel 80 mg/m>
administered by weekly 1-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/m? 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 rng/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 IV) 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 0 or 1, 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/m* was administered
intravenously over 1 h. Dose reductions in increments of
20 mg/m” to a minimum of 60 mg/m® 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 =153
Male 46 86.8
Female 7 13.2
Median age (range), years 65.0 (47-76)
<65 years 24 45.3
>65 years 29 54.7
Performance status
0 28 52.8
1 25 472
Smoking history
Smokers 5 9.4
Non-smokers 2 3.8
Previous smokers 46 86.8
Advanced/recurrent disease
Recurrent 41 77.4
Advanced 12 22.6
Stage IVa 1 1.9
Stage IVb 10 18.9
Stage Ila* 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 3.8
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

*#%% Duration from last day of prior treatment therapy
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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/m*/week (range: 39.8-100 mg/m?*/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/m2 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 44.2 (30.5, 58.7)

Characteristic Response Total Response
rate (%)
CR PR SD PD NE
PS
0 2 13 71 4 27 55.6
2 6 7 7 3 25 320
Histology
Adeno 0 1 00 O 1 100.0
SCC 4 18 14 8 7 51 43.1
Advanced/recurrent
Recurrent 4 16 10 6 5 31 48.8
Stage IV 0 3 4 2 2 11 27.3
Prior treatment
Chemoradiation
- 1 8§ 6 5 2 22 40.9
+ 3 11 8 3 5 30 46.7
Chemotherapy

CDDP+ 5-FU (+ADM) 3 17 14 7 6 47 42.6
TFI

<6 months 2 13 10 8 6 39 385

>6 months 2 6 4 0 1 13 61.5

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, TFI 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

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 53 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%),
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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) 5094
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 (7.5)
Febrile neutropenia 2 (3.8) 2 (3.8)
Infection 2 (3.8) 1(1.9)
Interstitial lung disease 3657 2 (3.8)
Alopecia 44 (83.0) 0 (0)
Rash 15 (28.3) 1(1.9)
Nail disorder 5094 0 (0)
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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/puL), 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/m?* administered by 1-h infusion (median dose
intensity 78.5 mg/mzlweek) 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)
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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/m*/week) 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 is 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 TFI >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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