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Purpose: We prospectively conducted a multi-center,
open-label, randomized phase Il trial to compare the effi-
cacy and safety of docetaxel plus cisplatin (DC) and eto-
poside plus cisplatin (EC) for treating advanced stage
non-small cell lung cancer (NSCLC).

Materials and Methods: Seventy-eight previously untre-
ated patients with locally advanced, recurrent or metas-
tatic NSCLC were enrolled in this study. The patients
received cisplatin 75 mg/m® on day 1 and either docetaxel
75 mg/m® on day 1 or etoposide 100 mg/m’ on days 1 to
3 in the DC or EC arm, respectively, every 3 weeks.

Results: The objective response rate was 39.4% (15/38)
and 18.4% (7/38) (p=0.023) in the DC and EC arms,
respectively. The median time to progression (TTP) was
5.9 and 2.7 months (p=0.119), and the overall survival was

INTRODUCTION

Non-small cell lung cancer (NSCLC) is a common mali-
gnancy throughout the world, and it is one of the leading causes
of cancer-related deaths. At the time of the initial diagnosis,
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12.1 and 8.7 months (p=0.168) in the DC and EC arms,
respectively. The prognostic factors for longer survival
were an earlier disease stage (stage Ill, p=0.0095), the
responders to DC (p=0.0174) and the adenocarcinoma his-
tology (p=0.0454). The grades 3 and 4 toxicities were sim-
ilar in both arms, with more febrile neutropenia (7.9% vs.
0%) and fatigue (7.9% vs. 0%) being noted in the DC arm.

Conclusion: DC offered a superior overall response rate
than does EC, along with tolerable toxicity profiles,
although the DC drug combination did not show signif-
icantly improved survival and TTP. (Cancer Res Treat.
2005;37:332-338)

Key Words: Docetaxel, Etoposide, Cisplatin, Non-small-
cell lung carcinoma

60~70% of patients with NSCLC have locally advanced or
metastatic disease (1). Those patients with advanced disease
who receive the best supportive care will survive for a few
months, but approximately 90% of them will not survive
beyond one year (2).

The use of chemotherapy for advanced NSCLC has recently
become customary. Randomized trials and a series of large-
scale meta-analyses have demonstrated that in comparison with
supportive care, chemotherapy results in significant, although
modest improvement for survival, symptoms and the quality of
life (QoL) for the patients with advanced NSCLC (3~7).

Over the past decade, a number of new agents like paclitaxel,
docetaxel, gemcitabine, vinorelbine, irinotecan, tirapazamine
and carboplatin have been introduced for the treatment of
NSCLC. The combination of cisplatin with these new agents



is considered to be active treatment options for patients suf-
fering with locally advanced or metastatic NSCLC (3,8,9).

Docetaxel and platinum compounds are monotherapeutic
agents that are used to treat NSCLC (8 ~10). Docetaxel is a
semi-synthetic taxoid derived from Taxus baccata, and it has
exhibited activity even against platinum-resistant disease (10).
Indeed, second-line docetaxel monotherapy has shown a signi-
ficant survival benefit and improvement in the QoL as com-
pared with the best supportive care for previously treated
NSCLC patients (10,11). Docetaxel has been recommended by
the American Society of Clinical Oncology as the standard
second-line therapy for advanced NSCLC (12). Phase II studies
have demonstrated the synergistic activity of docetaxel com-
bined with cisplatin (DC), and this combination of agents has
shown a predictable and manageable safety profile, with neutro-
penia being the main observed toxicity (13,14). A recent phase
III study comparing DC and docetaxel plus carboplatin with
combined vinorelbine plus cisplatin as first-line therapies for
patients with advanced NSCLC showed that both the docetaxel-
platinum combinations were better tolerated than was the com-
bination of vinorelbine-cisplatin (15). In addition, DC resulted
in a more favorable response rate and survival, and DC also
demonstrated a consistently better QoL.

Before the newer chemotherapeutic agents were introduced,
combined regimens of cisplatin with a vinca alkaloid or
epipodophylotoxin were most commonly used to treat advanced
NSCLC (16,17). The etoposide-cisplatin (EC) combination has
produced a response rate of 30% (range: 17~69%), but there
was no proven survival benefit over the best supportive care
(16,17). Prior to the introduction of the newer anti-cancer
agents, the EC combination was the standard treatment in
Korea for patients with advanced NSCLC (18 ~20).

We prospectively conducted this phase II trial to compare the
efficacy and safety of DC and EC for the treatment of locally
advanced, recurrent or metastatic NSCLC.

MATERIALS AND METHODS

This open-label, randomized, prospective, multi-center phase
II trial was conducted at 7 institutions in Korea. In accordance
with the declaration of Helsinki, the study protocol was app-
roved by the relevant ethical committees of each participating
institution, and a written informed consent was obtained from
all patients.

1) Eligibility

The eligibility criteria included histologically or cytologically
proven, unresectable, locally advanced stage IIIB and/or stage
IV NSCLC. No prior palliative chemotherapy was permitted for
the patients with advanced disease. Recurrent disease was
defined as evident tumor progression after surgical resection or
radiation treatment. The patients in this study were required to
be at least 18 years of age, have a Karnofsky performance
status (PS) of 80% or more and a life expectancy of at least
12 weeks, and the presence of at least one uni-dimensionally
measurable lesion was mandatory. Additional eligibility criteria
included adequate bone marrow reserves (a white blood cell
count >3x10°/L, platelets >100x10°/L, hemoglobin =100
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g/L and a hematocrit >30%), and also adequate liver and renal
function (creatinine <1.5 times the upper limit of normal).

Patients were excluded if they had any active infection, any
uncontrolled central nervous system metastasis requiring emer-
gency radiotherapy and/or corticosteroids, serious concomitant
systemic disorders, a second primary malignancy (except in situ
carcinoma of the cervix or non-melanomatous skin cancers) or
any severe cardiovascular disease. Patients with peripheral
neuropathy grade 2, according to the National Cancer Institute
Common Toxicity Criteria (NCI-CTC) Version 2.0, were also
excluded from the study. Any patients who were pregnant or
breast-feeding were excluded from the study.

2) Treatment planning and dose modification

The patients were randomized to receive either the DC or
EC chemotherapeutic regimen by using a randomized drawing
from an envelope, and these regimens were randomly assigned
to the patients at a 1 : 1 ratio. In the DC arm, the patients recei-
ved docetaxel 75 mg/m’, and this was immediately followed
by cisplatin 75 mg/m’; both drugs were administered as 1-hour
intravenous (i.v.) infusions on day 1. Oral dexamethasone 8 mg
(or an equivalent corticosteroid) was administered twice a day
for 3 days beginning a day prior to each docetaxel infusion so
as to prevent any anaphylactic reaction and/or fluid retention
that would be caused by docetaxel. In the EC arm, the patients
were given etoposide 100 mg/m’ as a 1-hour i.v. infusion on
days 1 to 3, and they were given cisplatin 75 mg/m’ as 1-hour
i.v. infusion on day 1. Cisplatin was infused with adequate
hydration, diuretics and mannitol. Chemotherapy was repeated
every 3 weeks in both arms and it was continued until there
was objective evidence of disease progression, until a patient
withdrew consent for further treatment or in the cases of early
withdrawal from the trial because of an unacceptable adverse
event or non-compliance with the trial protocol. Prophylactic
use of granulocyte colony-stimulating factor (G-CSF) or anti-
biotics was not permitted. In the event of hematological and
severe non- hematological toxicities that occurred at any time
during treatment, the patients were treated by adjusting the dose
of the chemotherapeutic agents. With regard to the hematol-
ogical toxicity, a complete blood cell count with the differential
and platelet counts were performed on each day of treatment.
During the course of treatment, two dose reductions for each
chemotherapeutic agent were allowed in the event of grades 3/4
hematological or non-hematological toxicities. All the patients
were assessed in the follow-up phase for their disease
progression and thereafter until death.

3) Evaluation of treatment and the determination of
response

The clinical response evaluation procedure included all the
laboratory or imaging studies that had shown abnormal findings
prior to treatment. Tumor responses were assessed every two
cycles by performing simple chest X-ray and CT scans of the
chest and/or abdomen along with bone scans unless there was
obvious evidence of disease progression after one cycle of
therapy. The treatment responses were evaluated using the
WHO criteria. Briefly, a complete response (CR) was defined
as the absence of disease at all previously known tumor sites
for at least four weeks. A partial response (PR) was defined
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as a 50% reduction in the sum of the products of the per-
pendicular diameters of all measurable lesions, and this
response lasted at least four weeks. Progressive disease (PD)
was defined as either a 25% increase in the area of any one
lesion over the prior measurement, or the development of one
or more new lesions. Stable disease (SD) was defined as any
change in the previous lesion that did not fit into either the
PR or PD categories. All the patients were evaluated for
adverse reactions after the first dose of therapy according to
the NCI-CTC grading system, version 2.

4) Statistics

The sample size calculation was based on superiority testing
for the response rate. When assuming that the treatment groups
were allocated an equal number of subjects and that com-
parisons were based on the response rate, the null hypothesis
of an equal response rate in the two groups was tested against
the alternative hypothesis of a higher response rate in the DC
arm. Assuming a response rate of 14% in the EC arm and 41%
in the DC arm, according to a review of the literature, the
correct sample size was calculated to be 33 subjects. This
allowed for detection of the targeted alternative hypothesis with
at least 80% power and a one-sided 5% level of significance.

The intent-to-treat (ITT) population included all the patients
who were randomly assigned and treated, and who had under-
gone at least one disease assessment with using the same lesion
imaging procedure that was used at the study’s baseline. Per
protocol analysis was performed on those subjects who were
eligible and assessable for response without them having
incurred any major protocol deviations. The primary analysis
was based on the ITT population.

The primary efficacy variable, i.e., the objective response (OR),
was defined as the best overall response for the CR or PR with
using the WHO criteria. Differences in the OR between the
treatment arms were assessed with using one-sided 5%
Chi-square tests. The results were presented in terms of the
estimated difference in the response rates and the p value. Disease
control was defined as the best tumor response for the CR, PR
or SD that was confirmed and sustained for 4 weeks or longer.

The Overall Survival (OS) was calculated from the date of
enrollment to the date of death or the date when the patient
was last known to be alive. The time to the progression (TTP)
of disease was calculated from the date of enrollment to the
date of progression or death; data for the patients who were
alive and relapse-free were censored as of the date of the last
known follow-up visit. The OS and TTP were estimated with
using the Kaplan-Meier method and these parameters were
compared in the two treatment arms with using the log-rank
test. The median TTP and the 95% confidence interval (CI)
were also estimated. A Cox proportional hazard regression mo-
del was used to further explore the observed differences and
to identify the baseline factors that may independently predict
patient survival.

RESULTS

1) Patient characteristics

Between April 2000 and March 2002, a total of 78 previ-

ously untreated patients were identified and randomized. Of the
78 patients who were recruited for the study, 76 of them
received chemotherapy and so they were included in the safety
and efficacy analysis. Of the 78 patients, 2 (DC, n=2) were
ineligible for analysis because of withdrawal of consent and
proven brain metastasis, respectively. Seventy-six patients were
treated in either the DC (n=38) or the EC (n=38) arm. Among
the 38 treated patients in each arm, 4 patients in the DC arm
and 5 in the EC arm were excluded from the response
evaluation due to their discontinuation of chemotherapy after
one cycle; this was attributable to consent withdrawal (DC,
n=2; EC, n=3), lost follow-up (DC, n=1; EC, n=1) or other
reasons (DC, n=1; EC, n=1). Thirty-four patients in the DC arm
and 33 in the EC arm finally constituted the per-protocol
population. All the reported data are for the ITT population (76
patients). The median follow-up period was 13 months. The
baseline patient characteristics and the baseline disease charac-
teristics were evenly distributed across both the treatment groups
in terms of the PS, histology and disease status (Table 1).

2) Drug delivery

A total of 154 cycles of DC and 136 cycles of EC were
administered, respectively. The median number of cycles was
4 (range: 1~9 cycles) in each arm (Table 2).

The relative dose intensity was 0.947 for docetaxel and 0.944
for etoposide. The percentage of cycles that was delayed was

Table 1. Demographic characteristics of the study groups

Characteristics DC EC
Total number of patients 40 38
Gender (%)

Male 31 (77.5) 33 (86.8)
Female 9 (22.5) 5 (13.2)
Age (years)

Median (range) 64.5 (40~77) 59 (40~74)
Karnofsky performance status
Median (range)

Histology (%)

90 (80~100) 90 (80~100)

Adenocarcinoma 19 47.5) 19 (50)
Squamous cell carcinoma 20 (50) 18 (47.4)
Undifferentiated cell carcinoma 1 (2.5) 0 (0)
Other 0 (0) 1 (2.5
Disease status (%)

Stage IIIB 20 (50) 16 (42.1)
Stage IV 19 (47.5) 22 (57.9)
Recurrent 1 (2.5 0 (0)
Prior treatment (%)

Radiotherapy 1 (2.5 0 (0)
Surgery 2 (5.0 4 (10.5)
Metastasis site

Bone 9 10
Lymph node 25 40

Skin 0 2
Others* 6 8

*Other sites included soft tissue, adrenal glands and pleura.



Table 2. Treatment delivery

No. of cycles DC (n=38) EC (n=38)

1 38 38

2 32 31

3 25 28

4 21 20

5 17 12

>6 17 7

Table 3. Response to treatment

Response DC (n=38) EC (n=38) Total (n=76)
CR 1 (2.6%) 0 1 (1.3%)
PR 14 (36.8%) 7 (18.4%) 21 (27.6%)
SD 10 (26.3%) 10 (26.3%) 20 (26.3%)
PD 9 (23.6%) 15 (39.5%) 24 (31.6%)
Not evaluated 4 (10.5%) 5 (13.1%) 9 (11.9%)

17% for the DC and 14% for the EC. Leucopenia was the most
common cause of cycle delay.

3) Response and survival evaluation

The tumor response rates in the ITT population are presented
in Table 3. In the DC arm, 14 of the 38 patients (36.8%) had
a PR and 1 (2.6%) had a CR. In the EC arm, 7 patients (18.4%)
had a PR, but none had a CR. The ORR observed in the DC
arm was significantly higher than that in the EC arm (p=0.023).
The observed disease control rate was 65.7% and 44.7% of the
patients who received DC and EC, respectively.

The median OS of the patients treated with DC and EC was
12.1 months (95% CI: 9.2~17.6) and 8.7 months (95% CI. 5.9
~15.1), respectively. Fig. 1 shows the OS in both groups (p=
0.168). The 1-year survival rates for the patients in both the
groups were similar (50.4% for DC vs. 43.5% for EC). The
observed 2-year survival rate in the DC arm (28.5%) was high-
er than that in the EC arm (16.3%), but the difference was not
significant. The survival for patients with stage III disease, as
compared with those with stage IV disease, was significantly
different (p=0.0095). When patient survival was compared
based on the tumor histology, the patients suffering with adeno-
carcinoma showed significantly longer survival than did those
patients suffering with the other histological tumor types (p=
0.0454). Other prognostic factors such as age, gender and PS
did not affect patient survival. The responders to DC demons-
trated significantly longer survival than did the non-responders
(p=0.017). On the other hand, the response induced by EC did
not affect overall survival (p=0.163) (Fig. 2). The median TTP
was 5.9 months (95% CI: 4.4~7.1) in the DC arm and 2.7
months (95% CI: 1.5~4.3) in the EC arm (p=0.119) (Fig. 3).

4) Toxicity

Seventy-six patients were evaluable for toxicity. Table 4
presents the patients who experienced treatment-related toxici-
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g. 1. Overall survival of the DC-treated and EC-treated patients.

ties of NCI-CTC grade >3. Febrile neutropenia occurred in 3
patients in the DC arm, but this didn’t occur in the EC arm.
A higher incidence of neutropenia was recorded for the patients
who received EC than for those patients who received DC;
however, this difference was not statistically significant. The
incidence of grades 3/4 non-hematological toxicities was
similar in both arms, except for fatigue, which was predominant
in the DC arm. No treatment-related deaths occurred in either
of the treatment arms.

DISCUSSION

Different taxane combinations have been the mainstay of
treatment for patients suffering with advanced NSCLC in many
parts of the world. Two large phase III trials have been conduc-
ted to assess the efficacy of docetaxel-platinum combinations
as compared to a vinca alkaloid or epipodophylotoxin with
cisplatin (15,21). The TAX 326 study compared docetaxel and
cisplatin (DC), or docetaxel and carboplatin (DCb), with
vinorelbine and cisplatin (VC). That study demonstrated that
clinically meaningful benefits were obtained with administering
the two docetaxel plus platinum regimens (15). There was a
strong trend for improved survival in the patients who received
DC as compared with those patients who received VC. In addi-
tion, the patients in the docetaxel arms had a more favorable
toxicity profile than did those patients in the VC arm. Perhaps
most notable was the observation that the patients who had
received either of the docetaxel regimens also experienced a
consistent improvement in the QoL and also for the other
measures of clinical benefit, including weight loss and PS. The
response rate, TTP, median OS and 2-year survival rate for the
patients who received DC were 31.6%, 22 weeks, 11.3 months
and 21%, respectively. The DC combination proved to be better
than the VC combination in terms of patient survival and the
QoL (15). Additionally, a Japanese nationwide trial demons-
trated that DC was superior to vindesine plus cisplatin in terms
of both patient survival and the QoL (22).

While the DC has demonstrated superiority over the VC, a
randomized phase III study of paclitaxel plus carboplatin (PCb)
versus vinorelbine plus cisplatin (VC) for treating NSCLC
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Fig. 2. Survival curves of the responders and non-responders
in each treatment arm. (A) Docetaxel group. (B) Eto-
poside group. (C) Both groups.

revealed that PCb and VC had equivalent efficacy (23). Ano-
ther phase III trial that compared EC with PCb for treating
NSCLC showed an ORR of 14% for EC as compared to an
ORR of 21.6% for PCb (p=0.059). Although this was not
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Fig. 3. Time to progression for the DC-treated and EC-treated

patients.

Table 4. NCI-CTC grade >3 treatment-related toxicities

Toxicity DC (n=38) EC (n=38)
Hematological
Neutropenia without fever 4 (10.5%) 6 (15.8%)
Febrile neutropenia 3 (7.9%) 0
Non-hematological
Alopecia 6 (15.8%) 6 (15.8%)
Nausea 2 (5.3%) 4 (10.5%)
Vomiting 2 (5.3%) 2 (5.3%)
Diarrhea 2 (5.3%) 1 (2.6%)
Fatigue 3 (7.9%) 0

statistically significant, the paclitaxel combination appeared to
have a better response rate than did the EC (24).

The Eastern Cooperative Group (ECOG) study 1594 exami-
ned 1,155 eligible and assessable patients who received com-
binations of DC, gemcitabine-cisplatin or PCb versus a pacli-
taxel-cisplatin (PC) control arm. None of the regimens that
were compared showed significant improvement in the median,
l-year or 2-year survival. For the entire study population, the
median survival was 7.9 months, and the 1-year and 2-year
survival rates were 33% and 11%, respectively, for the study’s
two major arms. Grades 3/4 toxicity differences were observed
between each comparator and the control arm. The DC
combination was associated with more hypersensitivity reac-
tions than was the PC combination (25).

The present trial was conducted to compare the efficacy and
safety of DC and also the frequently used conventional EC
regimen. The response rate was significantly higher in the DC
group. Patients who were treated with DC showed a longer TTP
and OS despite that there was no statistically significant differ-
ence. In particular, the responders who were treated with DC
showed a significantly improved survival, while the responders
who were treated with EC did not (p=0.017 and p=0.163,
respectively). The difference in survival may not have been
significant because of the relatively small sample size of our



study.

One of the most important prognostic factors that this study
examined was the histological sub-type, i.e., adenocarcinoma.
In most studies, the histological types of NSCLC are not
usually well described in terms of the chemotherapy response.
The composition of the histological sub-types of NSCLC is not
consistent across geographical regions or over time. In this trial,
adenocarcinoma and squamous cell carcinoma were represented
with almost the same frequency (48.8% in each arm), which
is representative of the cancer patterns that are currently preva-
lent in Korea. It’s rather interesting that patients with adenocar-
cinoma showed a significantly better survival (p=0.045). The
majority of the patients enrolled in the two arms of a recent
Japanese trial had adenocarcinoma (DC: 79.5%; EC: 68.2%)
(21). It’s yet to be determined if the adenocarcinoma sub-type
is one of the factors to be considered when predicting the
chemotherapy response and ultimately, the patients’ survival.

Overall, the observed toxicities were mild and well tolerated
by the patients in both treatment arms. Although the incidence
of febrile neutropenia was higher in the DC arm, this malady
was transient and it did not lead to sepsis or death. No
treatment-related mortality was noted.

CONCLUSIONS

Although this trial did not achieve any significantly improved
survival and TTP, the results confirmed the beneficial effects
of combination therapy with using docetaxel and cisplatin
compared with therapy using etoposide and cisplatin. The better
response rates, the trend towards a longer median survival and
a manageable safety profile suggest that the combination of
docetaxel and cisplatin is an effective treatment option for
locally advanced, recurrent or metastatic NSCLC.
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