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Abstract Purpose: To evaluate the safety and efficacy of
the combination of cisplatin on day 1 and docetaxel on
days 1, 8 and 15 every 4 weeks for the treatment of
previously untreated patients with non-small-cell lung
cancer (NSCLC). Patients and methods: A group of 38
patients with advanced or metastatic NSCLC who had
not received prior treatment and who were aged under
75 years were enrolled. The patients received intrave-
nous infusions of docetaxel (25 mg/m2, days 1, 8, 15)
and cisplatin (80 mg/m2, day 1), followed by a week of
rest. Results: Six patients had grade 3/4 neutropenia
(18%), but there were no episodes of neutropenic fever.
Nonhematologic toxicities were also mild. There were 12
partial responses for an objective response rate of
31.6%. The median survival was 11.8 months, and the
1-year survival rate was 46.5%. Conclusion: Cisplatin
combined with weekly administration of docetaxel is
efficacious against NSCLC with low hematotoxicity, and
this schedule may be an alternative for the treatment of
NSCLC.
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Introduction

Docetaxel (Taxotere) is a semisynthetic taxoid that
possesses significant activity in the treatment of patients
with non-small-cell lung cancer (NSCLC) [4, 5, 14, 17,
22]. Docetaxel increases the rate of microtubule assem-

bly and inhibits the depolymerization of microtubules
[21]. Due to its unique mechanism of action and an
apparent lack of cross-resistance [8], combinations of
docetaxel with other active agents have been investigated
in numerous clinical studies. Docetaxel combined with
cisplatin has been evaluated in large trials in patients
with NCSLC [11, 12, 15, 17, 19, 22]. Neutropenia is the
main side effect of this combination chemotherapy. In
combination with cisplatin, docetaxel has been studied
in doses ranging from 60 to 100 mg/m2. Docetaxel at a
dose of 60 mg/m2 plus cisplatin at 80 mg/m2 has been
recommended on the basis of a phase II/III study
conducted in Japan [11, 19]. However, the dose-limiting
factor of the regimen is neutropenia with grade 3/4
neutropenia observed in 74–85% of the patients, even
with a much lower dose of docetaxel than those used in
other studies [11, 12, 15, 17, 22, 24].

How to increase the dose intensity of docetaxel while
minimizing its toxicities, including hematotoxicity, by
changing the drug administration schedule, have been
investigated in several clinical studies using single-agent
docetaxel or docetaxel in combination with other agents
[1, 3, 6, 9, 17, 18]. We have shown in a phase I study,
that weekly docetaxel at 25 mg/m2 (days 1, 8, 15) and
cisplatin at 80 mg/m2 (day 1) causes mild hematotoxic-
ity in patients with NSCLC, and these doses were
recommend for a phase II study [9]. In the present study,
we evaluated the efficacy and safety of weekly docetaxel
and cisplatin combination chemotherapy for patients
with NSCLC.

Materials and methods

Patient eligibility

Patients were eligible if they had histologically or cyto-
logically proven unresectable locally advanced NSCLC
(clinical stage IIIB or IV), without a history of prior
chemotherapy or radiotherapy. If patients with stage
IIIB had malignant pleural effusion or supraclavicular
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nodes, or primary tumor size exceeded half of one lung,
they were enrolled. Other criteria included: (1) age >20
and <75 years, (2) World Health Organization (WHO)
performance status 0–2, (3) measurable disease and an
estimated life expectancy over 3 months, (4) adequate
bone marrow function (neutrophil count >2000/ll,
hemoglobin 10 g/dl, platelet count >100,000/ll), nor-
mal hepatic function (total bilirubin level <1.5 times
and AST <2 times the upper normal limits), and renal
function (creatinine <1.5 mg/dl, creatinine clearance
>60 ml/min).

Patients were excluded from the trial for any of the
following reasons: (1) active infection, (2) severe heart
disease, (3) past history of hypersensitivity to drugs, (4)
pleural or pericardial effusion that required drainage, (5)
symptomatic brain metastasis or (6) pregnancy. Patients
with a concomitant active malignancy were also
excluded. Other concomitant anticancer therapy or
experimental drug administration of any type was not
permitted. Signed written informed consent was
obtained from each patient.

Pretreatment evaluation

Before enrollment in the trial, all patients underwent a
clinical and physical examination; evaluation of general
condition, history, performance status, blood cell count
with differentials, routine laboratory tests, 24-h creati-
nine clearance and urinalysis. Electrocardiography,
chest radiography, chest computed tomographic (CT)
scan, abdominal ultrasound and/or CT scan and whole-
brain CT scan or magnetic resonance imaging and
isotope bone scan were performed in all patients.

Toxicity and response evaluation

During the study, complete blood cell counts with dif-
ferentials were performed twice a week and every 2 days
in the case of grade 3 or more severe neutropenia.
Physical examinations and routine chemistry measure-
ments were performed weekly during the chemotherapy.
If necessary, additional examinations of blood samples
were performed. Toxicity was evaluated according to the
National Cancer Institute’s common toxicity criteria,
version 2.0. Tumor assessment by chest CT was
performed after two cycles of chemotherapy. The tumor
response was evaluated according to the World Health
Organization criteria [13]. All responses were carefully
evaluated and confirmed by independent verification. A
partial response (PR) was defined as a >50% decrease
in the sum of the products of the longest perpendicular
dimensions of all measurable lesions for a period of
4 weeks. Progressive disease (PD) was defined as an in-
crease in tumor growth or appearance of a new site of
malignancy. The time to disease progression was defined
as the time from the initiation of therapy to the time PD
was documented. Overall survival was defined as the

interval from the date of the first course of chemother-
apy to the date of death or the last follow-up visit (cutoff
date: April 2003). The cumulative survival curves were
constructed by the Kaplan–Meier method.

Treatment plan

Docetaxel (25 mg/m2) was diluted with 5% glucose
(500 ml) and given intravenously over a 1-h period on
days 1, 8 and 15. On day 1, cisplatin (Nihon Kayaku,
Tokyo, Japan) was dissolved in 500 ml 0.9% saline
solution and administered over a 3-h period after do-
cetaxel infusion. Cisplatin was administered along with a
program of forced diuresis that included at least 3500 ml
of fluids on days 1–2. Intravenous ondansetron (8 mg)
was used prophylactically for nausea or vomiting.
Additional antiemetic treatment was given as necessary,
using prochlorperazine for a further 5 days after che-
motherapy. Docetaxel for administration on days 8 and
15 was diluted in a similar manner as on day 1, and no
other fluids were given on that day. Docetaxel was dis-
continued if the neutrophil count was less than 1000/ll
or the platelet count less than 75,000/ll on day 8 and
day 15. The second cycle of chemotherapy was initiated
when the neutrophil count was over 2000/ll and the
platelet count was over 100,000/ll after day 28. Therapy
was continued for at least two cycles unless the patient
experienced unacceptable toxicity or had progressive
disease. Dose modification was not performed in the
present study.

Results

Patients

Between January 1999 and January 2002, 39 patients
were enrolled in the present study. One patient was ex-
cluded because of an elevated neutrophil count during
staging evaluation and the first chemotherapy (white
blood count over 30·103/ll), which suggested a granu-
locyte-colony stimulating factor (G-CSF)-producing
tumor. The clinical characteristics of the remaining 38
patients are summarized in Table 1. The patients
comprised 30 men and 8 women, with a median age of
62 years (range 34–73 years). One patient had an ECOG
PS score of 2, but the others were PS 0–1. The pre-
dominant histologic type was adenocarcinoma (n=23),
followed by squamous cell carcinoma (n=15). Finally,
22 patients had stage IV and 16 patients had stage IIIB
disease.

Toxicity

Toxicity was evaluated for 38 patients and in each cycle.
The hematologic and other toxicities of the regimen are
listed in Table 2. Hematologic toxicity was mild. Grade
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3/4 neutropenia occurred in only 18% of the patients.
Febrile neutropenic infection was not observed. Grade
3/4 thrombocytopenia was only detected in two patients
(5%). In addition, before initiation of the second cycle,
no patients required a delay to recover from hematologic
toxicity. Administration of docetaxel on day 15 was
skipped in two patients because the white blood cell
count was less than 2000/ll (or the neutrophil count was
less than 1000/ll) in both cases.

Non-hematologic toxicity was generally grade 1 or 2.
Nausea and vomiting (grade 1/2) related to day 1
chemotherapy was observed in 42% of the patients.
However, no patients showed nausea and/or vomiting
on the day of docetaxel administration (days 8, 15).
Grade 1/2 diarrhea occurred in two patients. One patient
developed severe hyponatremia (grade 3) resulting in
discontinuation of the following chemotherapy. Mild
(grade 1/2) asthenia was observed in 13 patients (36%),
but this did not cause any interruption or delay of the
treatment. However, one patient developed grade 3 fa-
tigue after the day 15 administration of docetaxel during
the second cycle, which appeared to be related to the

cumulative docetaxel administration schedule. No
patients developed hypersensitivity reactions in the
present study, and there were no cases of headache,
arthralgia or myalgia. In addition, no patients developed
significant renal toxicity.

Efficacy

Analysis of the response rate was performed for 38
patients. Among these patients, two had insufficient
chemotherapy. One patient developed pneumothorax
during the first chemotherapy and died. Another patient
refused the second course of chemotherapy because of
hyponatremia, as described above. There were 12 partial
responses for an objective response rate of 31.6% (95%
confidence limits, CL, 16.8–46.4%). The median survival
time was 11.8 months (95% CL, 9.4–15.4 months), and
the 1-year survival was 46.5% (95% CL, 30.3–63.8%;
Fig. 1).

Discussion

The present study demonstrated the feasibility of weekly
administration of 25 mg/m2 docetaxel for 3 weeks every
4 weeks. This weekly schedule of docetaxel combined
with cisplatin was associated with less hematologic
toxicity and similar activity against NSCLC compared
to the conventional regimen of docetaxel plus cisplatin.

Although docetaxel at a dose of 60–100 mg/m2

combined with cisplatin is highly active against NSCLC
[11, 12, 15, 17, 19, 22, 24], the combination has been
somewhat difficult to use because of marked myelosup-
pression. In general, grade 3/4 neutropenia is observed
in 46–85% of patients. However, weekly divided
administration of docetaxel at the maximum-tolerated
does not cause any severe myelotoxicities in patients
with breast cancer [1, 3]. When combined with cisplatin
in patients with NSCLC, we selected 25 mg/m2

docetaxel for 3 weeks for this phase II study [9]. We
confirmed that this weekly schedule of docetaxel plus

Fig. 1 Overall survival. Each tick mark represents a patient who
was alive at last follow up

Table 1 Patient characteristics

No. of patients enrolled 38
Sex
Male 30
Female 8

Age (years)
Median (range) 62 (34–73)
ECOG performance status
0 24
1 13
2 1

Histologic type
Squamous 15 (38.5%)
Adenocarcinoma 23 (58.9%)

Stage
IIIB 16 (42.2%)
IV 22 (57.8%)

Table 2 Incidence of toxicity: number of patients with each grade
of toxicity and percent with grade 3/4 (n=38)

Toxicity Grade Percent
grade 3/4

1 2 3 4

Hematologic
Leukopenia 8 7 6 0 15
Neutropenia 8 9 6 1 18
Anemia 7 5 0 0 0
Thrombocytopenia 5 1 2 0 5

Non-hematologic
Alopecia 18 9 0 0 0
Nausea/vomiting 10 6 1 0 3
Anorexia 16 9 6 2 21
Diarrhea 1 1 0 0 0
Hepatotoxicity 4 1 0 0 0
Nephrotoxicity 3 0 0 0 0
Fatigue 8 5 1 0 3
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cisplatin was extremely well tolerated, with rare grade 3/
4 neutropenia and neutropenic infection.

Non-hematologic toxicities, including peripheral
neuropathy, arthralgia and myalgia, were also mild with
weekly docetaxel. It has been reported that the neuro-
toxic effects of the cisplatin plus docetaxel combination
are more severe than with either cisplatin or docetaxel as
a single agent [7]. The same group also showed a sig-
nificant correlation between the severity of peripheral
neuropathy and the cumulative dose of both drugs,
suggesting that the incidence of neuropathy is dose-
dependent. Taken together, a weekly docetaxel schedule
may reduce non-hematologic toxicities, including neu-
rotoxicity. However, the important toxicity associated
with weekly docetaxel is treatment-related fatigue [1, 3,
6, 8]. Hainsworth et al. [6] have reported that the inci-
dence of this toxicity is higher in elderly patients than in
younger patients with advanced breast cancer. In addi-
tion, Ohe et al. [18] have reported that the severity of
fatigue with weekly docetaxel increases as the weekly
dose of docetaxel is increased. We found that therapy-
related fatigue and asthenia were not a clinical problem
in the present study. This may reflect the fact that the
dose per course, the cumulative dosage and the age of
the enrolled patients were relatively low in our trial
compared with those in other studies [6, 18]. We think
that weekly docetaxel at a dose of 25 mg/m2 would be
well tolerated in terms of treatment-related fatigue.

The efficacy of this combination schedule was also
important in the present study. The overall response and
1-year survival rates were 31.6% and 46.5%, respec-
tively. These response rates appear to be identical to
those in other studies, which were performed using
conventional schedules for docetaxel and cisplatin [11,
19, 22, 24]. For example, Zalcberg et al. [24] performed a
clinical trial of cisplatin (75 mg/m2) plus docetaxel
(75 mg/m2) every 3–4 weeks, and found a response rate
of 29.8%, mean survival time (MST) of 9.6 months and
1-year survival of 33%, respectively. In another phase II
study, a 33.3% response rate, 8.4 months MST and 35%
1-year survival rate were achieved with cisplatin 100
mg/m2 and docetaxel 75 mg/m2 [12]. A phase II study
[19] and a phase III study [11] in a Japanese group em-
ployed 60 mg/m2 of docetaxel and 80 mg/m2 of cisplatin
and showed response rates of 42% and 37%, MSTs of
11 and 11.3 months and 1-year survival rates of 38.7%
and 47.7%, respectively.

Although the dose-intensity of 25 mg/m2 of docet-
axel for three consecutive weeks with a week of rest in
our protocol was not higher than in other studies using a
conventional schedule of cisplatin plus docetaxel [11, 12,
15, 19, 24], almost identical efficacy was observed in the
present study. Out results suggest that even a modified
schedule using weekly divided administration of docet-
axel is still active against NSCLC. Thus, we speculate
that weekly docetaxel combined with cisplatin is still
efficacious in patients with advanced NSCLC. A similar
study of paclitaxel, another taxane, in combination with
platinum was performed in patients with advanced

NSCLC. Belani et al. [2] reported that weekly paclitaxel
for 3 of 4 weeks with carboplatin administered on day 1
showed a favorable efficacy with a highly tolerable tox-
icity profile. Thus, weekly administration of taxanes may
provide an alternative therapeutic approach for NSCLC
with identical efficacy and less toxicity.

In a phase II trial of both weekly administration of
docetaxel and cisplatin in NSCLC, Niho et al. [17]
administered docetaxel at 35 mg/m2 and cisplatin at
25 mg/m2 for three consecutive weeks, followed by a
week of rest. They found a response rate of 27% and
MST of 12.8 months, with less hematologic toxicity.
This regimen appears to be an alternative for chemo-
therapy involving weekly docetaxel and cisplatin. Our
toxicity and survival results were almost identical to
those in their study. Thus, although the superiority of
the survival benefit in patients with NSCLC remains
unknown, a weekly divided schedule of docetaxel and
cisplatin is a therapeutic alternative to the standard
regimen. However, we think that our administration
schedule of docetaxel (days 1, 8, 15) and cisplatin
(day 1) is more convenient in simplifying the infusion
procedures on days 8 and 15, especially in the outpatient
setting, than the three consecutive weeks’ infusion pro-
tocol of docetaxel and cisplatin.

Recently, weekly docetaxel administration combined
with thoracic radiotherapy has been evaluated in NSCLC
[10, 16, 20]. Docetaxel was shown to have a radiosensi-
tizing effect by blocking the cell cycle in the most radio-
sensitive G2/M phase [23]. However, the optimal dose of
docetaxel remains unclear [10, 16, 20]. In addition, the
survival benefit and the increased risk of radiation
pneumonitis remain unknown [20]. Based on the findings
of our present study, we think that evaluation of cisplatin
plus weekly docetaxel with concurrent thoracic radio-
therapy may be warranted in a future study.

In summary, in the present study, weekly docetaxel
combined with cisplatin achieved a promising response
rate and survival in patients with NSCLC, and was well
tolerated, especially in terms of hematologic toxicity.
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