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Obijective: This phase Il study aimed to assess the effectiveness of the docetaxel plus carboplatin combination
in chemotherapy-na ve Thai patients with advanced non-small-cell lung cancer (NSCLC).

Material and Method: Forty patients with Eastern Cooperative Oncology Group (ECOG) performance status
(PS) 0-1, stage H1IB/IV NSCLC were enrolled in a phase Il study between August 2001 and April 2003.
Docetaxel 75 mg/m2 and Carboplatin AUC = 6 were given every 3 weeks. Response to treatment and toxicity
were graded using standard WHO criteria. The Thai Functional Living Index Cancer (T-FLIC) scale was used
to assess the Quality of Life (QoL) of all treated patients.

Results: Forty patients (median age: 55 years, range, 39-68 years; PS:0-1) were enrolled: one had stage 111B
disease with effusion, while thirty-nine had stage IV disease. Five patients were non-evaluable due to death
within the first cycle; two dying of febrile neutropenia and sepsis, two of pulmonary infection, and one of
unknown etiology. Partial response (PR) was seen in 28.6% patients, stable disease (SD) in 25.7%, and
progressive disease (PD) in 45.7%. The median survival time was 32 weeks and the 1-year survival rate was
30.7%. Body mass index (BMI) was the only factor associated with survival time (univariate analysis: p =
0.006; multivariate analysis: p = 0.004). Other factors (gender, age, histology, ECOG PS, and glomerular
filtration rate) were not predict for survival. The major treatment-related toxicities were neutropenia (from
152 treatment cycles there were grade 4: 19.7%; grade 3: 23.7%), febrile neutropenia (from 152 treatment
cycles there was 3.95%), and diarrhea (grades 3/4: 0.66%). The QoL scores improved significantly through-
out the treatment period.

Conclusion: The regimen of docetaxel and carboplatin is active in advanced NSCLC and may be considered
for first-line therapy.
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Several novel cytotoxic drugs, such as doce-
taxel, paclitaxel, vinorelbine, gemcitabine, and irinote-
can, have been proven to be effective as single agents
in the treatment of advanced NSCLC®. This has led to
the evaluation of combination chemotherapy regimens
comprising a platinum compound and a newer cyto-
toxic agent in an attempt to increase survival, reduce
toxicity, increase patient convenience, and improve
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quality of life (QoL)® Ameta-analysis of trials, most of
which were conducted prior to the 1990s, has shown a
significant survival advantage and improvement of
QoL of cisplatin-containing chemotherapy regimens
over best supportive care®®, The combination of
cisplatin with several new chemotherapeutics agents,
including taxanes and vinca alkaloids, has shown su-
periority over cisplatin-etoposide, cisplatin-teniposide,
and other, older cisplatin combinations®”. Furthermore,
docetaxel alone and in combination has shown activity
against previously untreated advanced NSCLC in
several phase Il clinical trials®!V. Carboplatin has
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shown broad equivalence to cisplatin in combination
chemotherapy for advanced NSCLC®%4, In phase Il
trial, the combination of docetaxel and carboplatin was
well tolerated, inducing a response rate of 30%, median
overall survival of 13.1 months, and 1-year survival
rate of 569, The TAX 326 study examined the effects
of two docetaxel plus platinum regimens (cisplatin-
docetaxel or carboplatin-docetaxel) against a standard
reference regimen of cisplatin-vinorelbine®). The
present study showed the significant improvement in
quality of life. Several investigators®“ have reported
the benefit of quality of life in advanced NSCLC treated
with chemotherapy including the combination of
docetaxel plus carbopatin®. The impact of chemo-
therapy on the quality of life was an important aspect
of this disease. Functional living Index-Cancer (T-FLIC)
which was translated from the original FLIC developed
by Harvy Schipper et al®*® and modified by the authors’
group and the reliability and validity was reported®”
prior to the usage of this questionnaires to test the
quality of life in advanced NSCLC®. After that T-FLIC
was modified again to version 2 and the test on reli-
ability and validity was confirmed. QoL were evaluated
prior to each cycle of chemotherapy using the Thai
Functional Living Index Cancer (T-FLIC) scale. The
original version of T-FLIC consisted of 22 questions,
each with a potential score of 0, 1, or 2. The highest
total score was 44. Like the first version, version 2,
consisted of 22 questions, but each question now had
a potential score of 0, 1, 2, or 3, where a higher score
is indicative of a better patient outcome. The highest
total score was 66. In this phase Il study the primary
endpoints were response rate, toxicity, and QoL, the
secondary endpoint was survival time.

Material and Method
Eligibility

Eligibility criteria for the present study
included pathologically proven NSCLC, stage I11B/IV
disease, age > 18 and < 75 years, ECOG performance
status (PS) 0-1, and at least one bidimensionally mea-
surable site of disease. No prior systemic chemotherapy
or radiation therapy was permitted for patients with
stage I11B disease. Patients were required to have
prestudy hemoglobin > 10 g/dL, absolute neutrophil
count>2x 109/L, platelets > 100 x 109/L, bilirubin< 1.25
times the upper limit of normal, aspartate aminotrans-
ferase < 2 times the upper limit of normal, and creati-
nine < 1.5 mg/dL. Patients with proven brain or lep-
tomeningeal involvement were excluded, as were those
with > grade 1 symptomatic peripheral neuropathy,
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pregnant or lactating women, and patients with coinci-
dent serious medical conditions, including unstable
cardiac disease and active uncontrolled infection.
Patients were not permitted to receive concomitant
treatment with corticosteroids except as prophylaxis
for docetaxel-related fluid retention or prophylactic
antiemesis. Written informed consent was obtained
from all patients, and the protocol was reviewed and
approved by the Human Ethics Committee of Faculty
of Medicine, Chiang Mai University.

Study treatment

The patients received docetaxel 75 mg/m2
as a 1-hour intravenous (IV) infusion, immediately
followed by a carboplatin dose calculated to give an
area under the curve carboplatin AUC = 6 according to
the Calvert formula®®. The Cockroft-Gault formula was
used to calculate creatinine clearance and determine
the carboplatin dose. The docetaxel and carboplatin
doses were determined on the basis of a phase | study
conducted by Belani et al®, in which the recommended
phase Il dose was carboplatin AUC = 6 plus docetaxel
80 mg/m2. In this trial, the docetaxel dose was reduced
slightly to 75 mg/m2 to allow easier calculation. All
patients received dexamethasone 8 mg twice daily for 4
days, commencing the day prior to chemotherapy.
Cycles of chemotherapy were repeated every 3 weeks.
Treatment was discontinued if progressive disease
(PD) occurred. Patients with stable disease (SD) ceased
treatment after 4 cycles. A maximum of 6 cycles of
chemotherapy were given to responding patients.

Dose reductions were defined in advance
for hematological and nonhematological toxicities.
Prophylactic use of granulocyte colony-stimulating
factor (G-CSF) was not permitted. The dose of both
drugs was reduced by 20% for febrile neutropenia,
grade 4 neutropenia of > 7 days duration,or grade 4
thrombocytopenia. Following the first cycle, subse-
quent cycles were delayed if the pretreatment neutro-
phil countwas < 1.5 x 109/L or if the platelet count was
<100 x 109/L. For grade 2 peripheral neuropathy, the
dose of both drugs was reduced by 20%. Patients with
grade 3 peripheral neuropathy were taken off the
study. Other grade 3 nonhematological toxicities were
managed by withholding treatment until resolution to
< grade 1 and then restarting treatment with a 20%
dose reduction of both drugs. While on the study,
patients underwent physical examination and PS test-
ing prior to each cycle of treatment. Computed tomo-
graphy (CT) scanning or other imaging procedures
required to assess disease extent were performed prior
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to study treatment and at cycle 4. After completion of
study treatment, responder patients were subjected
to follow-up by CT scanning at 3 weeks to confirm
response. World Health Organization (WHO) criteria
were applied to grade response to treatment. The
development of brain metastases was considered to
indicate PD, even if response outside the brain was
demonstrated. Toxicity of chemotherapy was assessed
throughout the treatment period. Complete blood
counts (CBC) were performed weekly and bioche-
mistry and liver function tests every 3 weeks. Toxicity
resulting from treatment was graded according to
National Cancer Institute common toxicity criteria
(NCI-CTC).

Statistical analysis

Time to disease progression (TTP) and time
to death were defined as the time from entry date to
disease progression and to death, respectively. The
Kaplan-Meier survival curve was used to demonstrate
survival patterns over the study period. Cox’s propor-
tional hazard model was used to evaluate the effect of
one predictor on survival time while controlling for
the other predictors. The QoL was assessed at the
beginning of each of the 6 chemotherapy cycles. Since
atcycle 1, QoL was measured before patients received
chemotherapy, this was considered to be the baseline
QoL (time 0). The QoL data obtained at the remaining
cycles (i.e. cycles 2, 3, 4, 5, and 6) were then designated
the time variables 1, 2, 3, 4, and 5, respectively. To
assess the change in the QoL score during the treat-
ment period, SAS Proc Mixed Model was applied as it
allowed for missing data. For the fixed effects compo-
nent, a model that used time as a class variable was
compared with a simplified model that used time as a
quantitative variable. The significance of baseline QoL
scores as predictors of subsequent QoL scores was
also evaluated. Each patient was considered to consti-
tute a random effect. Different covariance structures
between repeated QoL measurements were also
modeled and compared. The appropriateness of Mixed
Model assumptions was assessed using residuals
analysis. Mixed Models were fitted separately for the
total QoL score, physical wellbeing score, and psycho-
logical wellbeing score. All statistical data analyses
were performed using SAS Version 8.1.

Results
Patient characteristics

A total of 40 patients were enrolled in this
trial between August 2001 and April 2003. Five patients
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were considered nonevaluable: two had pulmonary
infection and died within the first cycle without neu-
tropenia; one died of unknown etiology; another two
had febrile neutropenia and died during the first cycle.
The characteristics of the 40 patients enrolled are
shown in Table 1.

Table 1. Patient characteristics (n = 40)

Median Age (Range) 55 (39; 68) yrs

Sex:

Female 14 (35.0%)

Male 26 (65.0%)
ECOG Ps:

1 21 (52.5%)

0 19 (47.5%)
BMI*

<20 20 (50.0%)

>20 20 (50.0%)
Histology:

Squamous 15 (37.5%)

Adenocarcinoma 21 (52.5%)

Large cell 3 (7.5%)

Undifferentiated 1(2.5%)
GFR**

<60 21 (52.5%)

> 60 19 (47.5%)
Stage:

Ilb 1 (2.5%)

\ 39 (97.5%)

Site of metastasis:

Lung only 18 (45.0 %)
Bone only 3 (7.5 %)
> 2 sites 19 (47.5%)

* BMI = Body Mass Index
** GFR = glomerular filtration rate

Table 2. Response to the treatment (n = 35)

Complete response (CR) 0

Partial response (PR) 10 (28.6%)
Stable disease (SD) 9  (25.7%)
Progressive disease (PD) 16 (45.7%)

Median disease progression
(TTP) (range: weeks)
Median survival time (range: weeks)

15.7% (2.9-64.4)

30%  (1-140)

* Kaplan-Meier’s estimate
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Table 3. Results of univariate and multivariate analyses

KM Median*  Log-rank Cox’s Regression
n Dead (%) Survival time p-value Crude HR** Adjusted HR**  p-value
(days) (95%Cl) (95%Cl)
Sex:
Female 14 11 (78.6%) 31.9 0.626 1 1 0.948
Male 26 22 (84.6%) 35.3 1.20 (0.57,2.52) 0.97 (0.42, 2.23)
Age (yrs):
<65 35  28(80%) 34.6 0.279 1 1 0.291
> 65 5 5 (100%) 5.7 1.69 (0.64, 4.46) 1.82(0.60, 5.51)
BMI:
<20 20 20 (100%) 26.3 0.006 2.70 (1.30,5.59) 3.50(1.49,8.21) 0.004
>20 20 13 ( 65%) 50.0 1 1
Histology:
Squamous 15 13 (86.7%) 35.3 0.671 1.17 (0.57,2.37)  0.94 (0.43,2.06) 0.872
Other 25 20 (80.0%) 33.9 1 1
Karnofsky PS:
<80 21 17 (80.9%) 35.3 0.722 1 1 0.347
>80 19 16 (84.2%) 31.9 1.13(0.57,2.25) 1.45(0.67, 3.17)
GFR***:
<60 21 18 (85.7%) 35.3 0.956 1 1 0.265
> 60 19 15 (78.9%) 26.3 1.02 (0.51,2.04) 1.60 (0.70, 3.65)

* Kaplan-Meier’s estimate
** HR = hazard ratio
*** GFR = glomerular filtration rate

There were 26 males and 14 females.The
median age of the patients was 55 years (range, 39-68
years). Twenty-one cases had ECOG performance
status (PS) 1, and nineteen cases had PS 0. Twenty-
one cases were adenocarcinoma and 97.5% were stage
IV. Nineteen cases had two or more metastatic sites.

Response

Ofthe 35 patients evaluable for response, none
exhibited complete response (CR). Partial response (PR)
was seen in 28.6%, SD in 25.7%, and PD in 45.7%
(Table 2). The median survival time was 32 weeks and
the 1-year survival rate was 30.7%.(Fig 1). Body mass
index (BMI) was the only factor associated with
survival time (Table 3).

Quality of Life (QoL)

Of the 40 patients, the QoL of 7 patients was
measured only once at baseline (time 0), and of a
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further 6 patients at baseline (time 0) and at time 1.
Since QoL at baseline was used as a predictor for
the subsequent QoL, the 7 patients whose QoL was

1o
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Fig. 1 Kaplan-Meier estimate of overall survival
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measured only at baseline were excluded from the
Mixed Model analysis. Also, to establish a reasonable
covariance structure between repeated QoL measure-
ments over 5 cycles, only those patients whose QoL
was measured at least at times 1 and 2 were included.
A total of 27 subjects were, therefore, included in
the Mixed Model analysis. Based on all 40 patients
enrolled in the study, simple descriptive statistics
revealed that the QoL of patients seemed to improve as
time passed (Table 4). Results from the present study
obtained from Mixed Models showed that baseline
QoL scores were statistically significant predictors of
subsequent QoL scores. The Mixed Model that used
time (1, 2, 3, 4, 5) as a class variable was significantly
better than the model that used time as a quantitative
variable. Therefore, significant fixed effects in the
Mixed Model were baseline QoL (time 0) and time (1, 2,
3, 4, 5) used as a class variable. For the covariance
structure of the QoL repeated over time, it was found
that auto regressive (AR) order 1 was adequate and
that the correlation between two repeated QoL mea-
sures decreased over time. If the correlation coefficient
between QoL measured at times 1 and 2 is r, then the
correlation between times 1 and 3 is r2, between times 1
and 4 r3, and between times 1 and 5 r4, respectively.
Table 4 displays the results obtained from the Mixed
Model fitting of total QoL scores, the physical we-

Table 4. Descriptive statistics of observed QoL at each cycle

IIbeing score, and the psychological wellbeing score.
Predicted Least Squares (LS) means of QoL scores
obtained at each time (1, 2, 3, 4, 5) were calculated
using baseline (time 0) QoL scores and are displayed
in Table 5. For a total QoL score at baseline of 44.50,
the predicted scores at times 1, 2, 3, 4, and 5 are
46.17,49.28, 49.26, 49.27, and 50.11, respectively. The
differences in total QoL scores at time 1 vstimes 2, 3, 4,
and 5 were significant, whereas the other paired
differences were not (data not shown). This pattern
was also replicated in the physical wellbeing score
and the psychological wellbeing score.

Toxicity

Atotal of 152 cycles of treatment were given,
the median number received being 4 (range, 1-6 cycles).
Twelve patients (34.28%) received 6 cycles. Neutro-
penia was the predominant hematological toxicity.
Grades 3/4 neutropenia occurred in 23.68% and
19.74% of treatment cycles, respectively. There were
six episodes of febrile neutropenia, while thrombocy-
topenia was rare. Grades 2/3 anemia was seen in 25%
and 7.89% of patients, respectively. Besides febrile
neutropenia and sepsis, pneumonia and respiratory
failure were the main causes of death during the first
cycle of treatment. Mild episodes of nausea, vomiting,
diarrhea, and fatigue were observed.

Cycle Patients Mean SD Min, Max
(n)
Total QoL (0-66) 0 40 44.5 8.5 20,58
1 33 45.7 9.9 22,64
2 27 50.4 8.5 34,64
3 26 50.9 8.3 34, 65
4 14 54.1 6.4 43, 63
5 12 54.4 6.3 43, 64
Physical Wellbeing (0-27) 0 40 17.3 3.6 7,22
1 33 17.9 4.4 7,25
2 27 20.1 4.1 12,26
3 26 20.2 3.9 12,26
4 14 22.0 2.9 18, 26
5 12 22.1 2.7 18, 26
Psychological Wellbeing (0-18) 0 40 134 2.6 6, 18
1 33 14.3 2.4 9,18
2 27 15.1 2.3 11,18
3 26 15.3 2.3 12,18
4 14 16.0 1.9 13,18
5 12 15.9 1.9 13,18
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Table 5. Predicted least squares (LS) QoL mean scores at time 1, 2, 3, 4, 5 (Time 0 scores = Actually measured)

Time LS Significant Pairwise Differences
Means
Time Difference p-value
Total QoL score (0-66) 0 44.50*
1 46.17 1vs2 3.11 <0.0001
2 49.28 1vs3 3.09 0.0022
3 49.26 lvs4 3.10 0.0202
4 49.27 1vs5 3.94 0.0131
5 50.11
Physical Wellbeing QoL Score (0-27) 0 17.30*
1 18.32 1vs2 1.52 0.0016
2 19.84 1vs3 1.40 0.0258
3 19.72 lvs4 1.79 0.0312
4 20.11 1vs5 2.24 0.0206
5 20.56
Psychological Wellbeing QoL Score (0-18) 0 13.40*
1 14.32 1vs2 0.52 0.0021
2 14.84 1vs3 0.55 0.0156
3 14.87 lvs4 0.76 0.0134
4 15.08 1vs5 0.85 0.0207
5 15.17

*Qbserved baseline QoL score

Discussion

This phase Il study evaluated the combina-
tion of docetaxel and carboplatin in Thai patients with
advanced NSCLC. The overall response rates (CR +
PR) was 28.57%, a 1-year survival rate of 30.7%, and a
median survival of 32 weeks (range, 1-140+ weeks).
These results are consistent with others obtained
using this two-drug combination. The response rate of
docetaxel plus carboplatin reported in TAX 326 study®®
was similar to the authors’ finding (response rate of
32.9%, median survival of 9.4 months and one year
survival was 18%.

Millward et al® reported the result of phase
I1 study using the same combination in stage Il and 1V
NSCLC and had a response rate of 39% and a 1-year
survival rate of 53%. The only significant predictor of
response in that study was ethnicity (Asian versus
Caucasian).

The present study was conducted in an
entirely Asian population. The authors cannot con-
clude that response rate and toxicities observed are
related to ethnicity, since these outcomes did not differ
greatly from those reported elsewhere®® A major
prognostic parameter in the presented patient popula-
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tion may be low BMI. The reason that the authors used
BMI as a prognostic factors because there was no data
on weight loss in the presented study population, thus
initial BMI may possibly be used instead of weight
loss. In the present study hematological toxicity was
common. The majority of patients developed grade 4
neutropenia, accompanied by febrile neutropenia in
3.95% of cycles, most cases developing within the first
cycle. The use of prophylactic antibiotics or G-CSF
was not permitted on this protocol, but could be con-
sidered in patients with febrile neutropenia. Diarrhea
was the most significant nonhematological toxicity.
Renal or electrolyte problems occurred rarely. Since
chemotherapy is primarily palliative in advanced
NSCLC, the influence on patients’ QoL is an important
consideration in the evaluation of any new therapy.
NSCLC treated with docetaxel plus carboplatin in the
present study, confirmed that QoL improved signifi-
cantly throughout the treatment period, indicating that
the combination was well tolerated. These findings are
consistent with those of other studies®®. Thus, the
authors conclude that the combination of docetaxel
plus carboplatin is active in NSCLC and may be
considered as a first-line treatment option.
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