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Abstract

Purpose. The incidence of adenocarcinoma of the lower third of the esophagus, esophagogastric junc-
tion, and gastric cardia has been rising in the face of limited treatment options for patients with metastatic
disease. With the emergence of data to suggest that single agent docetaxel and irinotecan carry antineo-
plastic effects in this setting, we determined the response rate of these agents when given in combination.

Patients and Methods. Forty-six patients with metastatic adenocarcinoma of the lower third of the esoph-
agus, esophagogastric junction, and gastric cardia were evaluated. Patients received docetaxel 50 mg/m2/d
and irinotecan 130 mg/m2/d intravenously at 21-d intervals with a tumor assessment after 2 cycles. Because
of unacceptable toxicity among the first 13 patients, dosing was reduced to docetaxel 40 mg/m2/d and irinote-
can 100 mg/m2/d intravenously at 21-d intervals.

Results. The response rate for the entire cohort was 26% (95% confidence interval: 14%, 41%) with 12
confirmed partial responses. Five of these 12 responses were observed in patients treated at the higher
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chemotherapy dose. However, because 8 of 13 patients suffered grade 4 neutropenia and fevers, a dose reduc-
tion was incorporated into the protocol, and the remainder of the cohort was treated at the lower dose. All
except 4 of the 15 observed grade 4 toxicities occurred at the higher dose, and these toxicities included
nausea and vomiting, dyspnea, hypotension, dysrhythmias, and diarrhea in addition to neutropenia and
fevers. There were no grade 5 toxicities. The median survival for the entire cohort was 7.3 mo.

Conclusion. The combination of docetaxel and irinotecan provides modest antineoplastic activity among
patients with adenocarcinoma of the esophagus, esophagogastric junction, and gastric cardia. Doses of doc-
etaxel 40 mg/m2/d and irinotecan 100 mg/m2/d at 21-d intervals provide an acceptable safety profile, but
higher doses appear to result in unacceptable toxicity.

The incidence of adenocarcinoma of the lower
third of the esophagus, esophagogastric junction,
and gastric cardia has been rising rapidly over the
last several decades, having more than tripled in inci-
dence over the past 25 years (1,2). Despite this rising
incidence, treatment options for patients with this
malignancy remain limited, and the vast majority of
patients diagnosed with this cancer ultimately die
from it. For patients with metastatic cancer, the fre-
quently utilized combination of 5-fluorouracil and
cisplatin results in response rates ranging from
25–45%, but the duration of these responses is short,
in the range of only 5 mo (3). Moreover, treatment-
related mortality has been reported to be as high as
16%, as observed in a recently published trial in
patients with squamous cell carcinoma of the esoph-
agus (4). This rising cancer incidence coupled with
limited treatment options underscores the need to
investigate newer, potentially more effective regi-
mens for patients with metastatic adenocarcinoma
that arises from within the lower third of the esoph-
agus, esophagogastric junction, or gastric cardia.
These factors also provided the impetus for the trial
reported here.

Recent studies suggest that docetaxel and irinote-
can as single agents carry notable antineoplastic activ-
ity in upper gastrointestinal malignancies. Einzig and
others conducted a phase II trial with single agent
docetaxel in patients with upper gastrointestinal
malignancies (5). These investigators studied a 3-wk
dosing schedule with 100 mg/m2 administered intra-
venously and observed a response rate of 18% (95%
confidence interval: 8%, 30%). In another study with
an identical dosing schedule, Slabber and others
reported preliminary phase II data on single-agent
docetaxel in patients with squamous cell carcinoma
of the esophagus, reporting an overall response rate
of 30% (6). Preliminary data on single agent doc-
etaxel in patients with adenocarcinoma of the esoph-

agus, as reported by Heath and others, also suggest
this agent carries antineoplastic activity (7). A par-
tial response was observed in one patient and stable
disease in 3 among 12 evaluable patients. Thus, doce-
taxel, a semi-synthetic taxoid, appears to carry anti-
neoplastic activity in esophageal cancer.

Similarly, single agent irinotecan, a widely used
camptothecin, has also demonstrated preliminary
activity in esophageal or gastric cancer or adeno-
carcinoma of the esophagogastric junction. In a phase
II trial, Enzinger and others studied irinotecan admin-
istered weekly at a dose of 125 mg/m2 with a 2-wk
rest period after a 4-wk treatment period (8). Among
34 evaluable patients with esophageal cancer or gas-
tric cancer, these investigators reported a prelimi-
nary response rate of 15% (95% confidence interval:
2%, 27%), although they cautioned that toxicity must
be monitored closely. In yet another phase II trial
with a similar dosing schedule, Hecht and others
administered irinotecan to patients with adenocar-
cinoma of the gastroesophageal junction (9).
Although notable grade 3 toxicity rates were
observed, a complete response was seen in one patient
and stable disease in 5 others within this cohort of
seven evaluable patients. In short, irinotecan, as a
single agent, also appears to carry notable antineo-
plastic activity, along with an acceptable toxicity pro-
file provided that careful monitoring is undertaken,
in patients with upper gastrointestinal malignancies.

In view of the antineoplastic effects of these two
drugs as single agents,Adjei and others recently pub-
lished a phase I trial of these agents in combination
(10). The dose-limiting toxicity in this trial was neu-
tropenia. Other toxicities included diarrhea, which
was treatable with loperamide, along with anorexia,
nausea, alopecia, and stomatitis. Objective tumor
responses were observed at all dose-levels in patients
with a variety of different malignancies. Especially
promising were two patients who manifested a par-
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tial response and one patient with stable disease in
the setting of upper gastrointestinal malignancies.
In addition, some but not all studies suggest synergy
between these two classes of agents (11,12). Such
data, which described acceptable toxicity, potential
efficacy, and perhaps even synergy, prompted the
present phase II trial with this regimen for patients
with metastatic adenocarcinoma of the lower third
of the esophagus, esophagogastric junction, and gas-
tric cardia.

Patients and Methods

Overview
This multicenter phase II trial was initiated within

the North Central Cancer Treatment Group. A total
of 22 different sites recruited, treated, and evaluated
patients who participated in this trial. This protocol
was reviewed and approved by the Institutional
Review Boards at each site before patient enroll-
ment, and all patients were required to provide signed
informed consent before enrollment.

Eligibility
Patients had to be ≥ 18 yr of age. Other eligibil-

ity criteria included histological confirmation of ade-
nocarcinoma of the lower one-third of the esophagus,
esophagogastric junction, or gastric cardia; mea-
surable disease, defined as a malignant lesion that
could be accurately measured in at least one dimen-
sion to ≥ 2 cm; no treatment options that included
surgical resection or potentially curative therapy;
Eastern Cooperative Oncology Group performance
status of 0–2; anticipated life expectancy of
≥ 12 wk; and ability to complete quality of life ques-
tionnaires either alone or with assistance. The fol-
lowing laboratory parameters were also required
≤ 14 days prior to registration: absolute neutrophil
count ≥ 1.5 × 109/L, platelet count ≥ 100 × 109/L,
serum creatinine < 1.5 times the upper limit of normal
for the enrolling institution; total bilirubin less than
the upper limit of normal; aspartate aminotransferase
(AST) less than or equal to the upper limit of normal
(exception: the AST could be less than 2.5 times the
upper limit of normal if the alkaline phosphatase was
in the normal range); alkaline phosphatase less than
the upper limit of normal (exception: the alkaline
phosphatase could be less than 4 times the upper
limit of normal if the AST was within normal limits).

Exclusion criteria included any one of the follow-
ing: 1) any prior antineoplastic chemotherapy, radio-
therapy, immunotherapy, or biologic therapy (except
prior adjuvant or neoadjuvant radiotherapy or chemo-
therapy given anytime prior to enrollment as long as
complete surgical resection of the primary tumor
was included as part of the treatment approach);
2) prior radiation to > 25% of the bone marrow or
radiation given < 4 wk before registration; 3) < 4 wk
after a major surgical procedure or < 3 wk after an
abdominal exploration without cancer resection;
4) uncontrolled infection or any chronic debilitat-
ing illness; 5) grade 2 or greater peripheral neuro-
pathy of any etiology, as determined by the Common
Toxicity Criteria (version 2); 6) previous malignancy
(except basal/squamous cell carcinomas of the skin,
adequately treated noninvasive carcinomas, or other
cancer from which the patient has been disease-free
for ≥3 yr); 7) pregnant or nursing; 8) known untreated
central nervous system metastases, treated sympto-
matic central nervous system metastases, or uncon-
trolled seizure disorder.

Treatment Regimen
Docetaxel was originally administered at a dose

of 50 mg/m2 intravenously over a one-hour infusion
on d 1 of a 21-d treatment cycle. Because of an unac-
ceptable rate of toxicity (see Results), this dose was
dropped to 40 mg/m2 after enrollment of the first 13
patients. Irinotecan was originally administered at a
dose of 130 mg/m2 on d 1 of a 21-d treatment cycle.
Again,because of unacceptable toxicity (seeResults),
this dose was cut to 100 mg/m2 after enrollment of
the first 13 patients. Prior to each treatment, patients
were prescribed dexamethasone 8 mg orally twice a
day starting one day prior to treatment and continu-
ing for a total of three days. Antiemetics were pre-
scribed at the discretion of the treating oncologist.

Dose reductions were defined as a percentage drop
of each chemotherapy agent and were instituted
based on toxicity at the time of re-treatment. In the
event of neutropenic fever, an absolute neutrophil
count ≤ 0.5 × 109/L, or a platelet count ≤ 50 × 109/L,
both agents were reduced by 20% for the next
chemotherapy cycle. In the event of CTC grade 2 or
3 non-hematologic toxicity (excluding diarrhea), the
dose of both agents were reduced by 15% for the
next cycle. In the event of non-hematologic grade 4
toxicities (excluding diarrhea), both agents were
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reduced by 25%. For grade 2 diarrhea, the dose of
irinotecan was reduced by 15%, and for grade 3 or
4 diarrhea, it was reduced by 25%. Once a dose reduc-
tion was instituted, it was maintained through sub-
sequent cycles of chemotherapy, unless a further
dose reduction was required.

In addition, further chemotherapy was permitted
only if patients had an absolute neutrophil count ≥
1.5 × 109/L, a platelet count ≥ 100 × 109/L, diarrhea
that was less than grade 2 in severity, a normal biliru-
bin, and all non-hematological toxicities were less
than grade 3.

If the chemotherapy dose was reduced three times
or if toxicities persisted for more than 3 wk follow-
ing the time of planned treatment, patients were
removed from the study.

Supportive Care
Patients were to receive best supportive care

throughout the study. The routine use of hematopoi-
etic growth factors was not allowed, but treating
oncologists were allowed to use their discretion in
the event patients were infected or were at high risk
for infection.

Questionnaire Data
All patients were asked to complete question-

naires to evaluate dysphagia at baseline and before
subsequent chemotherapy cycles. A validated ques-
tionnaire by Barr and Krasner was used for this pur-
pose (13). This questionnaire required that patients
rate the severity of their dysphagia by means of a
5-point graded scale, on which responses spanned
from, “I am able to swallow all solid foods without
difficulty” to “I am unable to swallow liquids and
have trouble in swallowing my own saliva /spit.”

Pretreatment and Follow-Up Evaluations
All patients underwent a history and physical

examination within 14 d of trial registration. As noted
above, laboratory testing was performed within this
time frame as well and included a complete blood
count and chemistry profile, including serum alka-
line phosphatase, AST, total bilirubin, creatinine,
and glucose. A chest X-ray and other radiographic
studies for tumor assessment were performed within
28 d of trial registration.

Throughout the study, patients were monitored.
Hemograms were checked weekly. Toxicity was

assessed and reported with the use of the National
Cancer Institute’s Common Toxicity Criteria (CTC),
version 2.0. Prior to subsequent 3-wk chemotherapy
cycles, a history and physical examination was
performed along with hemograms and chemistry
profiles.

Tumor assessments were performed after alter-
nate 3-wk chemotherapy cycles, and the RECIST
criteria were used as recommended by the National
Cancer Institute (http://www.nci.nih.gov/bip/
RECIST.htm). Patients were to be withdrawn from
further study treatment if evidence of tumor pro-
gression was observed. In the event that a patient’s
cancer demonstrated stability or a partial response
to initial treatment, chemotherapy was to be
continued.

Statistical Analyses
The primary goal of this trial was to assess the

proportion of confirmed tumor responses after ini-
tiation of chemotherapy. All patients who met the
eligibility criteria, signed a consent form, and began
treatment were evaluable for tumor response. A
response was defined as either a complete response
(CR) or partial response (PR), as determined by two
consecutive evaluations which occurred at least
6 wk apart (http://www.nci.nih.gov/bip/RECIST.
htm). A 95% confidence interval (CI) was calculated
according to the approach of Duffy and Santner (14).

This trial was designed to test the hypothesis that
the true proportion of tumor responses is at most 0.15.
The smallest proportion of tumor responses that would
imply this regimen warrants further study is 0.35. The
planned accrual for this single stage trial consisted
of 40 patients with an interim analysis planned after
the first 20. If 3 or fewer responses had been observed
at the time of the interim analysis, the study would
have been closed prematurely. A response among 10
or more of the 40 patients would suggest this regi-
men might merit further investigation.

Secondary endpoints were evaluated descrip-
tively. These secondary endpoints included pro-
gression free survival, overall survival, and
assessment of dysphagia. The former was defined
as the time from study registration to the date of
tumor progression or death. Survival time was
defined as the time from study registration to the
date of death from any cause. Time-to-event distri-
butions were estimated with the Kaplan Meier
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method (15). All patients who met the eligibility cri-
teria and were given even a partial dose of chemother-
apy were included in all analyses.

Results

Demographics
Between April 2000 and November 2001, 47

patients were enrolled in this trial. One of these
patients withdrew without receiving any study treat-
ment and is not included in these analyses. Tumor
response and toxicity were therefore assessed in 46
patients. Patient characteristics are listed in Table 1.
At the time of this report, 15 patients were alive and
31 patients had died. Median follow up for patients
alive at their last follow up is 4.6 mo (range: 1.6 to
11.6 mo).

Drug Administration
Within this cohort of 46 patients, 6 (15%) received

only one cycle of chemotherapy, whereas 1 patient
(2%) received as many as 12 cycles. A total of 13
patients received the higher doses of chemotherapy
(docetaxel 50 mg/m2/d and irinotecan 130 mg/m2/d
every 21 d), and the remainder of the cohort received
the reduced dosing (docetaxel 40 mg/m2/d and irinote-
can 100 mg/m2/d every 21 d). The majority of patients
received a dose reduction because of toxicity expe-
rienced in the first 4 cycles of chemotherapy. Eleven
of the 13 patients treated at the higher dose received
a dose reduction at some point in this 4-cycle inter-
val; twenty of 33 patients treated at the lower dose
required a dose reduction in this interval.

Response Data
Of the 46 evaluable patients, there were a total of

12 confirmed partial responses for a response rate of

26% (95% confidence interval: 14%, 41%). There
were two tentative partial responses and one tenta-
tive complete response after one cycle, but since these
responses were not confirmed with a subsequent scan,
they are not included in the above response rate. Five
of these twelve responses were observed among
patients treated at the higher dose and seven among
patients treated at the lower dose. Since this trial’s a
priori decision rule required a response in 10 of the
first 40 patients for this regimen to qualify as a rel-
ative success and since eleven responses were
observed in the first 40 patients, we deemed this reg-
imen worthy of further investigation.

With regard to this trial’s secondary endpoints,
median survival within the cohort was 7.3 mo (95%
confidence interval: 5.4%, 10.1%). The 1-yr survival
rate is estimated to be 29% (95% confidence inter-
val: 17%, 51%). The median progression-free sur-
vival was 4.2 months (95% confidence interval:
2.3%, 5.6%). (see Figs. 1 and 2.)

Toxicity Data
As noted, a dose reduction was instituted after

enrollment of the first 13 patients. This dose reduc-
tion was prompted by the observation that 8 of these
13 patients suffered grade 4 neutropenia and fevers,
as detected by the North Central Cancer Treatment
Group s rapid reporting system (16). Subsequent to
the dose reduction, toxicity was thought to be more
acceptable with only 4 of 33 patients suffering grade
4 neutropenia and fevers. There were no grade 5 tox-
icities directly attributable to the study medications
at either dose level. Other grade 4 toxicities involved
most notably neutropenia without fevers as well as
nausea and vomiting, dyspnea, hypotension, dys-
rhythmias, and diarrhea. All except 4 of the 15 grade
4 toxicities occurred at the higher dose of chemother-
apy, which was administered to the initial cohort of
13 patients (see Table 2.)

Questionnaire Data
As noted, patients were asked to complete ques-

tionnaires to assess dysphagia. Although all 46
patients completed the questionnaire at baseline, sev-
enteen did not complete it at any point after the first
cycle.

At baseline, the median score on the Barr and
Krasner baseline dysphagia questionnaire was a 1,
which denoted, “I have some trouble swallowing

Table 1
Baseline Characteristics

Characteristic n = 46

Age (mean ± standard deviation) 57 ± 17
Gender (M/F) 40/6
Prior radiation 9(20%)
Prior adjuvant or neoadjuvant

chemotherapy 7(15%)
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some hard solid food or particulate food.” The worst
score was a 3, which denoted “I am able to swallow
a liquid diet only.” Only two patients noted this degree
of difficulty in swallowing (see Table 3). Immedi-
ately before the second cycle, only 29 patients com-

pleted the questionnaire with attrition resulting from
death or cancer progression in 7 patients and no
response in 10 patients. Among these 29 responders,
21 noted no change in dysphagia, 7 noted an improve-
ment, and one noted a worsening of dysphagia.

Figure 1. Kaplan-Meier survival curve with a 95% confidence interval (CI) shows a median survival of 7.3 mo (95%
CI: 5.4, 10.1).

Figure 2. Kaplan-Meier progression-free survival curve with a 95% CI shows a median progression-free survival of
4.2 mo (95% CI: 2.3, 5.6).



A Phase II Trial of Docetaxel and CPT-11 121

International Journal of Gastrointestinal Cancer Volume 32, 2002

Discussion

To our knowledge, this trial is the first to exam-
ine the agents docetaxel and irinotecan in combina-
tion in patients with metastatic adenocarcinoma of
the esophagus, esophagogastric junction, and gas-
tric cardia. Our results suggest that this regimen
carries modest antineoplastic activity in this setting.
Within our cohort of 46 patients, we observed a total
of 12 partial responses, thus yielding a response rate
of 26% (95% confidence interval: 14%, 41%).

Moreover, the median survival within the cohort was
7.3 mo, the 1-yr survival rate 29%, and the median
progression-free survival 4.2 mo.

At the same time, the trial reported here illustrates
the tenuous balance between toxicity and efficacy.
The first 13 patients in this trial had received a slightly
lower dose of chemotherapy than that established in
the phase I trial by Adjei and others (10), and within
this cohort, 5 patients (38%) manifested a partial
response. However, over half the patients in this
cohort also required hospitalization for grade 4 neu-

Table 2
Toxicity*

Toxicity Dose Grade 3 (%) Grade 4 (%)

Diarrhea High 8
Low 3

Nausea/Vomiting High 8
Low 6

Fatigue High 15
Low

Dyspnea High 8 8
Low 3

Anorexia High 8
Low 3

Stomatitis High
Low

Pain Abdominal High 8
Low

Fevers/Infection with High 8 62
Neutropenia Low 13 13

Leukopenia High 38
Low 13 6

*Denominator is total number of patients

Table 3
Baseline Dysphagia

Dysphagia
Score Dysphagia severity % Patients (n = 46)

0 I am able to swallow all solid foods without difficulty. 46%
1 I have some trouble swallowing some hard solid foods or particulate food. 41%
2 I am able to eat a semisolid diet only because otherwise I have trouble 9%

swallowing.
3 I am able to swallow a liquid diet only. 4%
4 I am unable to swallow liquids and have trouble in swallowing my own 0

saliva.
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tropenia and fevers. This unacceptable degree of
toxicity necessitated a dose reduction to docetaxel
40 mg/m2 and irinotecan 100 mg/m2 intravenously
every 21 d; presumably as a result of this dose reduc-
tion, only 7 patients (21%; 95% confidence interval:
9%, 39%) responded within the remaining cohort of
33 patients. With these small numbers, a direct com-
parison between response rates at the higher versus
lower doses is problematic, but there does appear to
be a trend toward lower response rates at the lower
dose, albeit with improved toxicity rates and sever-
ity, including only 12% grade 4 neutropenia and
fevers. One might argue that utilizing a higher dose
throughout this trial would have resulted in a higher
overall response rate, but a dose reduction was man-
dated by the high toxicity rates at the higher dose.
Thus, with this regimen with patients of this tumor
type, it is difficult to strike an acceptable balance
between efficacy and toxicity, and for this reason,
alternative regimens may want to be considered.

This difficult balance between efficacy and toxi-
city has been well illustrated in several previous trials
among patients with esophageal cancer. Improved
response rates in those prior trials appeared to have
been attained at the cost of greater toxicity rates. For
example, Ilson and others recently published a phase
II trial that examined paclitaxel, 5-FU, and cisplatin
in patients with advanced carcinoma of the esopha-
gus (17). These investigators observed a response
rate of 48%. At the same time, however, 48% of
patients were hospitalized for treatment-related tox-
icity, most commonly neutropenic fevers. Similarly,
Ajani and others tested irinotecan and cisplatin and
observed a response rate that exceeded 50%. Toxi-
city in this trial was also notable. One treatment-
related death occurred and 42% of patients
experienced grade 4 toxicity (18). As alluded to ear-
lier, response rates with cisplatin and 5-fluorourcil
may be in the range of 25–45%, but at least one study
described a mortality rate of 16% (4), a finding which
thus makes this commonly used regimen less than
optimal. In the present trial, the 24% response rate
at the lower dose was not as high as those observed
in the aforementioned trials, but neither was the tox-
icity rate. In the treatment of patients with adeno-
carcinoma of the esophagus, esophagogastric
junction, and gastric cardia, it appears that balanc-
ing antineoplastic efficacy and toxicity has been, and
will likely remain, an important consideration.

In assessing dysphagia as a potentially debilitat-
ing symptom, our results show that it was not a major
symptom upon study entry. Eighty-seven percent of
patients reported that they were either able to swal-
low all solid foods without difficulty or that they had
only some trouble swallowing some hard solid foods
or particulate food. Such information is important
as novel oral therapies increasingly become more
available. Our results suggest that since dysphagia
is not a major symptom for patients who are candi-
dates for cytotoxic therapy, testing of new oral
chemotherapy and oral palliative agents is feasible
in this patient population.

In summary, the combination of docetaxel and
irinotecan provides modest activity against adeno-
carcinoma of the esophagus, esophagogastric junc-
tion, and gastric cardia. This regimen is reasonably
well-tolerated at lower doses, but caution should be
exercised when treating patients at higher doses.
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