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Abstract Purpose: To assess the efficacy and toxicity of
relatively low-dose docetaxel (60 mg/m2) for previously
treated advanced non-small-cell lung cancer (NSCLC).
Patients and methods: Patients with advanced (clinical
stage IIIA-IV) NSCLC who had previously undergone
at least one series of chemotherapy were enrolled. Pre-
vious paclitaxel use was allowed, but docetaxel was not.
Docetaxel was administered at an initial dose of 60 mg/
m? intravenously on day 1 over 90 min every 3 weeks.
Results: From June 1997 to November 1999, 22 patients
were entered into this study. The total number of cycles
delivered to 22 patients was 53, with a median per
patient of 2. Four patients achieved a partial response
(PR), and the overall response rate was 18.2% (95%
confidence interval 5.1-40.3%). The median time to
progression was 13.7 weeks. The median survival time
was 7.8 months, and the 1-year survival rate was 25%.
About 73% of patients experienced grade 3 or 4 neu-
tropenia. Neutropenic fever was observed in four pa-
tients (18%). Non-hematologic toxicities were generally
mild. No treatment-related deaths occurred. Conclu-
sions: Although the validity of the results of this study is
limited due to the small and monoracial study popula-
tion examined, low-dose (60 mg/m?) docetaxel for pre-
viously treated advanced NSCLC appears to yield
antitumor activity and survival benefit comparable to
those obtained with the conventional dose (100 mg/m?).
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Introduction

Although a meta-analysis and a randomized study have
shown that platinum-based chemotherapy yields a sur-
vival benefit in first-line treatment of advanced non-
small-cell lung cancer (NSCLC), this benefit is only
modest [15, 16]. Treatment of refractory or relapsed
cases after first-line therapy is considered far more dif-
ficult [5]. No classic single agent (vindesine, etoposide,
epirubicin, or cisplatin) has yielded a response rate
greater than 10% in the second-line setting [9, 10, 11].
Thus, in the era of the use of classical agents, even the
value of second-line chemotherapy itself was debatable
[5]-

In the 1990s, however, several new generation drugs
(docetaxel, paclitaxel, gemcitabine, vinorelbine, and iri-
notecan) were introduced, and these demonstrated sub-
stantial antitumor activity in the first-line setting [17].
Several phase II studies reconsidering the usefulness of
second-line therapy were subsequently performed with
each new agent. Among such agents, docetaxel (100 mg/
m?) yielded the most promising results, with response
rates of 16-22% [3]. Encouraged by the favorable re-
ports in the series of phase II studies, two large ran-
domized phase III trials have been completed in the
USA and by a multinational group [7, 19]. In both of the
trials, however, a lower dose (75 mg/m?) of docetaxel as
the experimental arm yielded better survival than the
other arms.

In Japan, on the other hand, docetaxel has been used
at a relatively lower dose (60 mg/m?) in both clinical
trials and clinical treatment than in European and
American countries, in accordance with the recom-
mended dose determined by a Japanese phase I trial [20].
One Japanese cooperative phase II study in the first-line
setting yielded a response rate slightly lower (18.7%)
than, but not significantly different from, other phase II



trials at higher doses. The median survival time
(42 weeks) and the severity of neutropenia, a dose-lim-
iting toxicity of docetaxel, were comparable to those in
earlier European and American phase II trials [13].
These results suggested that it was reasonable to
assess the efficacy and toxicity of low-dose docetaxel
(60 mg/m?) for previously treated advanced NSCLC.

Patients and methods

Patient selection

Patients with histologically or cytologically documented advanced
NSCLC (clinical stage IITA-IV at the time of enrollment), who had
previously undergone at least one series of chemotherapy but not
docetaxel-containing regimens, were eligible for entry into this
study. Previous paclitaxel use was allowed. An interval of at least
1 month from previous chemotherapy was required. Each patient
was required to meet the following criteria: bidimensionally mea-
surable lesion; Eastern Cooperative Oncology Group (ECOG)
performance status (PS) 0-2; age 75 years or less; adequate bone
marrow reserve (WBC count in the range 4,000-12,000/ul, neutr-
ophil count >2,000/pl, platelet count >100,000/pul, and hemoglobin
>9.5 mg/dl); and adequate hepatic and renal function (serum cre-
atinine < 1.1 mg/dl, total bilirubin < 1.5 mg/dl, and serum AST
and ALT levels less than twice the upper limit of normal).

Patients with active infection or severe cardiovascular disorders
were excluded. Patients with peripheral neuropathy, pleural or
pericardial effusion that required drainage, symptomatic brain
metastasis, or concomitant malignancy were also excluded.
Informed consent was obtained from each patient.

Patient evaluation

Complete blood cell counts, white cell differential, and routine
chemistry measurements were performed before treatment, and
repeated at least once a week after the first administration of do-
cetaxel. At least one measurable lesion had to be detected by chest
roentgenography, computed tomographic (CT) scan, brain CT or
magnetic resonance imaging (MRI). All reference lesions were
assessed every 4 weeks in principle.

Treatment schedule

Docetaxel diluted in 500 ml 0.9% saline was administered at an
initial dose of 60 mg/m? intravenously on day 1 over 90 min. This
was repeated every 21 days for at least two cycles, unless unac-
ceptable toxicity or disease progression (PD) occurred. Responders
could continue the treatment after completion of the second cycle.
For patients who had episodes such as grade 4 neutropenia or
neutropenic fever, the dose in subsequent courses was reduced by
10 mg/m>. The treatment was discontinued when non-hematologic
toxicities of grade 3 or more excluding nausea/vomiting and
alopecia occurred. Premedication and prophylactic antiemetic
therapy were administered at the investigator’s discretion.

Evaluation of response, survival and toxicity

Tumor response was evaluated using the World Health Organiza-
tion (WHO) criteria [22]. Evaluation as complete response (CR)
required disappearance of all measurable and assessable lesions. A
partial response was defined as greater than 50% decrease in the
sum of the perpendicular diameters of all measurable lesions and
sites evaluated. Both CR and PR had to be maintained for more
than 4 weeks.

Toxicity was evaluated and graded according to the Japan
Clinical Oncology Group (JCOG) toxicity criteria [21]. Time to
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progression was calculated as time from first docetaxel infusion to
the first objective evidence of progression. Survival was estimated
by the product limit method of Kaplan and Meier and calculated
from the date of first administration of docetaxel to time of death
or last follow-up [12].

Results
Patient characteristics

From June 1997 to November 1999, 22 patients were
enrolled in this study. The patients characteristics are
presented in Table 1. Two patients had received radia-
tion therapy and five patients had undergone surgery.
Almost all patients had undergone a platinum-based
regimen as prior therapy, and all but three had under-
gone only one series of chemotherapy. Nine patients
achieved PR, 12 showed no response, and one PD as a
result of previous treatment regimens.

Treatment received
The total number of cycles delivered to 22 patients was
53, the median number was 2 per patient, and 47 courses

(88.7%) were performed at the planned dose without
reduction. For 16 patients (73%), chemotherapy was

Table 1 Patient characteristics

Patients (no., %) 22
Assessable for response 22 100
Assessable for toxicity 22 100
Gender (no., %)
Male 17 77
Female 5 23
Age (years)
Median 67
Range 43-74
Performance status (ECOG) (no., %)
0 2 9
1 17 77
2 3 14
Clinical stage (no., %)
I11A 2 9
I1IB 1 5
v 19 86
Histology (no., %)
Adenocarcinoma 13 59
Squamous cell carcinoma 7 32
Other 2 9
Prior treatment (no., %)
Surgery 5 23
Radiotherapy 2 9
Prior regimens (no., %)
One 19 86
Two 3 14
Platinum-based 20 (19 patients)
Paclitaxel-containing 0
Other S
Response to last chemotherapy (no., %)
Partial 9 41
No change 12 55
Progressive disease 1 5
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stopped at the end of the second cycle or earlier. Half of
the 16 patients were withdrawn because of lack of re-
sponse, another five due to PD, and the remaining three
experienced prolonged leukopenia, AST/ALT elevation,
and worsening general status. About 70% of cycles were
able to be performed without delay with an interval of
3 weeks. The major reason for delay to subsequent
cycles was hematologic toxicity, especially prolonged
neutropenia.

Response

All patients were evaluable for response to treatment.
Four patients achieved PR, and the overall response rate
was 18.2% (95% confidence interval 5.1-40.3%). With
the patients divided into two groups based on whether
they had responded to prior chemotherapy, the differ-
ence between groups in response rate was not significant
(Table 2). The median time to progression from day
of first administration was 13.7 weeks. Durations of
response for four patients were 125, 127, 229, and
338 days, with a median of 178 days.

Survival

The minimum follow-up time was 164 days. The
Kaplan-Meier survival curve is shown in Fig. 1. Eight
patients were still alive at the time of this analysis, and
the median survival time was 7.8 months. The 1-year
survival rate was 25%.

Toxicities

Toxicity was evaluated for all patients. No treatment-
related deaths occurred. About 73% of patients experi-
enced grade 3 or 4 neutropenia. Neutropenic fever was
observed in four patients (18%), but all recovered within
a few days with immediate use of antibiotics with or
without G-CSF. Non-hematologic toxicities were gen-
erally mild and reversible. Patients with grade 3 der-
matitis and anaphylaxis recovered with antihistamine

Table 2 Response analysis (CI confidence interval, CR complete
response, CT chemotherapy, NC no change, PD progressive dis-
ease, PR partial response, PS performance status, RR response
rate)

n CR PR NC PD RR 95%CI
(o)
Overall 22 0 4 13 5 182 5.1-40.3
Response to prior CT
PR 10 0 2 4 3 20.0 3.0-72.1
NC-PD 12 0 2 9 2 16.7 1.9-48.4
PS
0-1 19 0 4 12 3 21.1  6.0-45.6
2 3 0 0 1 2 0.0

and corticosteroid administrations, respectively. Only
one patient experienced fluid retention, in the form of leg
edema and bilateral pleural effusion, which was able to
be controlled with diuretics (Table 3).

Discussion

In phase II studies of docetaxel in first-line settings, in
which the dose of docetaxel varied from 60 to 100 mg/
m?, lower doses of docetaxel appeared to have less
anticancer activity than higher doses [2, 4, 6, 13, 14].
Several subsequent phase II studies of docetaxel for
previously treated NSCLC were conducted in European
and American countries with the drug used at 100 mg/
m? [2, 4, 6, 8, 19]. In both randomized phase III trials
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Fig. 1 Survival of patients treated with docetaxel (Kaplan-Meier
analysis)

Table 3 Toxicities by patient (any cycle, n=22)

Toxicity Grade (JCOG)
1 2 3 4 34 (%)
Leukopenia 1 5 11 3 63.6
Neutropenia 0 5 3 13 72.7%
Anemia 7 7 1 4.5
Thrombocytopenia 1 0 0 0 0
Alopecia 7 5 0 - 0
Nausea/vomiting 5 1 1 - 4.5
Dermatitis 3 1 1 0 4.5
Fever 0 4 0 0 0
Loss of appetite 3 0 0 0 0
AST/ALT 1 0 1 0 4.5
elevation

Facial suffusion 2 0 0 0 0
Anaphylaxis 0 0 1 0 4.5
Constipation 0 1 0 0 0
Diarrhea 1 0 0 0 0
Stomatitis 1 0 0 0 0
Photophobia 1 0 0 0 0
Peripheral edema 1 0 0 0 0
Dizziness 1 0 0 0 0

“Neutropenic fever was observed in four patients (18%)



completed in the USA and by a multinational group,
however, a 75 mg/m? docetaxel arm was employed. The
American study, which included two docetaxel arms (75
and 100 mg/m? over 1 h), compared with vinorelbine or
ifosfamide as a control arm, revealed 75 mg/m?* docet-
axel to have the best 1-year survival rate among the three
arms (statistically significant when compared to the
control arm).

The multinational phase III study, which also found
efficacy for and tolerability of 75 mg/m? docetaxel
compared to best supportive care (BSC) as control arm
in a second-line setting, decreased the docetaxel dose
from 100 mg/m? to 75 mg/m? following interim safety
data monitoring because of a higher death rate due to
toxicity at 100 mg/m>. Furthermore, this study failed to
reveal an advantage in survival with 100 mg/m? docet-
axel over BSC [19]. In a recently published American
study, the authors noted that earlier treatment discon-
tinuation in the 100 mg/m? group and a median of six
cycles in the 100 mg/m? and ten cycles in the 75 mg/m?
groups might have accounted for the better survival in
the 75 mg/m” group. They suggested that lower toler-
ance of treatment in the 100 mg/m? group might at least
in part have explained earlier removal from the study of
patients in this group than those in the 75 mg/m? group.

The present study yielded response and survival
profiles similar to those in higher-dose (100 mg/m?)
phase II studies. Adding to the results of the two phase
IIT studies noted above, our findings indicate that a low
dose (60 mg/m?) may be sufficient for adequate efficacy
of docetaxel. However, our results cannot be applied
globally for two reasons. One is that the present study
was performed with a relatively small number of
patients, which weakens the validity of the results.
The other is that racial differences may affect response
to docetaxel, as suggested by the discrepancy in the
recommended dose of docetaxel between Japan and
American or European countries. The fact that the
present regimen overlooked hematologic toxicities sim-
ilar to those in earlier European and American trials at
higher dosages may also indicate the existence of ade-
quate dosage in relation to racial differences. Taguchi
et al. have reported that pharmacokinetic data for
docetaxel in Japanese patients do not differ from those
in American and European individuals, indicating that
the issue of racial difference is difficult to resolve [20].
Therefore the results of the present study need to be
confirmed in a larger group of Japanese patients and in
other countries.

In subset analysis, no PS 2 patients achieved a partial
response, and in the present study two of three PS 2
patients died relatively early, within 4 months from the
first administration of docetaxel. The results of such
subset analyses in previous studies are not consistent.
No significant difference in response between PS <1
and PS 2 patients was found in two other phase II
studies [2, 6]. On the other hand, Fossella et al. and
Shepherd et al. found in their phase III study that PS < 1
could be a predictor of response [7, 19]. Furthermore,
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even for first-line chemotherapy, there are considerable
differences in prognosis between PS <1 patients and
patients with PS 2 or over [1]. The usefulness of second-
line chemotherapy for PS 2 thus remains to be deter-
mined.

In the present study, response to prior therapy did
not appear to be related to response to docetaxel, as
found in all phase II studies of docetaxel in the second-
line setting, with the exception of that of Alexopoulos
et al. [2, 4, 6, 8, 18]. This is not consistent, however, with
the findings of the phase III studies of Fossella et al. and
Shepherd et al., in which patients who had responded to
prior therapies also tended to respond to second-line
treatment with docetaxel [7, 19].

In two Japanese studies of docetaxel, including the
present one, the median number of delivered cycles was
only two, while in European and American studies a
median of three to five cycles were delivered [2, 4, 13]. In
the present study, eight patients were withdrawn from
treatment at the end of the second cycle due to lack of
response at that point because we considered that pa-
tients showing no response at the end of the second cycle
could not obtain further benefit from additional cycles.
However, the American phase III study suggested, as
described above, that treatment continued for longer
may lead to better survival [7]. This information inten-
sifies the need for reconsideration of the propriety of
early discontinuation of treatment in Japan. In the
present study, both hematologic and non-hematologic
toxicities were generally manageable. No patient dis-
continued treatment due to cumulative forms of toxicity
such as fluid retention or neurotoxicity, perhaps due to a
lower dose and shorter-term use of docetaxel. These
findings suggest that it may be possible for this regimen
to be delivered for a larger number of cycles to selected
patients and thus produce better outcomes.

In conclusion, the use of relatively low-dose docetaxel
for previously treated advanced NSCLC may yield an-
titumor activity and survival benefit comparable to those
previously reported for higher-dose regimens. However,
these results must be interpreted cautiously because this
study was carried out in only a small number of exclu-
sively Japanese patients.
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