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  Purpose: The authors conducted a multicenter study 
to evaluate the efficacy and safety of combination che-
motherapy with PadexolⓇ and cisplatin for treating 
patients with advanced non-small cell lung cancer 
(NSCLC).
  Materials and Methods: From November 2003 to April 
2005, 42 chemo-naive patients with advanced NSCLC  
were enrolled into this study from 4 hospitals. The 
treatment consisted of PadexolⓇ 175 mg/m2 as a 3-hr 
infusion, and this was followed by cisplatin 75 mg/m2

administered as an intravenous infusion with standard 
premedication. The treatment was repeated every 3  
weeks.
  Results: Among the 42 patients (pts), 33 pts were 
evaluable for response. On the per protocol analysis, 1  
patient (pt) (3.0%) achieved complete response (CR), 17  
pts (51.5% ) achieved partial response (PR), 6 pts (18.2%) 
achieved stable disease (SD), and 9 pts (27.3% ) progre-
ssed; therefore, the overall response rate was 54.6%  
(95%  CI: 37.6～71.5% ). On the intention-to-treat analysis, 
1 pt (2.4% ) achieved CR, 18 pts (42.9%) achieved PR, 11  
pts (26.2%) achieved SD, and 9 pts (21.4%) progressed; 
therefore, the overall response rate was 45.2%   (95% CI:

30.2～60.3% ). The response, as evaluated by the investi-
gators, was independently reviewed by 2 external radio-
logists and it was as follows; 13 PR (43.3%), 14 SD (46.7%) 
and 3 progressive disease (10% ). The median duration of 
response was 5.9 months. The median follow-up duration 
was 10.3 months (range: 1.3 to 22.1 months). The median 
time to progression was 5.8 months (95%  CI: 4.7 to 7.4  
months). The median survival time on the intention-to- 
treat analysis was 10.5 months (95%  CI: 8.1 to 18.8  
months). The most common grade 3 or 4 hematologic 
toxicities were neutropenia (26/180 cycles, 14.4% ), anemia 
(7/180 cycles, 3.9% ) and febrile neutropenia (2/180 cycles, 
1.1% ). The most frequent grade 3 or 4 non-hematologic 
toxicities were nausea (14/42 patients, 14.3% ), anorexia  
(3/42 patients, 7.1%) and myalgia (3/42 patients, 7.1%).
  Conclusion: The authors observed that PadexolⓇ was 
as good as the other paclitaxel (TaxolⓇ or GenexolⓇ) 
formulations when combined with cisplatin for treating 
patients with advanced NSCLC. (Cancer Res Treat. 2006; 
38:66-71)

  Key W ords: Non-small cell lung cancer, Chemotherapy, 

PadexolⓇ, Cisplatin

Correspondence: Hoon-Kyo Kim, Department of Internal Medicine, St. 

Vincnet's Hospital, The Catholic University of Korea, 93, Ji- 

dong, Paldal-gu, Suwon 442-723, Korea. (Tel) 82-31-249-7127, 

(Fax) 82-31-253-8898, (E-mail) kimhoonkyo@yahoo.co.kr

Received April 10, 2006, Accepted April 30, 2006

This study was supported by the clinical research grant of Shinpoong 

Pharm Co. Ltd.

INTRODUCTION

  Non-small cell lung cancer (NSCLC) is the most common 
cause of cancer death and the second common cancer following 

gastric cancer in Korea.  According to the lung cancer registry 
of St. Vincent's Hospital, NSCLC accounted for 82.3% of all 
lung cancer, but only 27.1% of NSCLC was operable (1).
  Platinum-based combination chemotherapy with using pacli-
taxel, gemcitabine, docetaxel or carboplatin has shown high 
response rates and a survival benefit for patients with advanced 
NSCLC (2,3), and paclitaxel and cisplatin combination chemo-
therapy is commonly used in patients with NSCLC (4,5).
  Paclitaxel (TaxolⓇ) is a novel anticancer agent extracted 
from the bark of the Pacific yew tree (Taxus brevifolia); it is 
formulated in Cremophor EL, and it has a unique antitumor 
activity that involves the promotion and stabilization of micro-
tubule assembly (6). Paclitaxel has a broad antitumor activity 
against NSCLC, breast cancer, ovary cancer, bladder cancer and 
other cancers.
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  PadexolⓇ is formulated in Acephorol 330 as a solubilizer, 
which is similar to Cremophor EL (polyethoxylated castor oil) 
(7). The chemical structure and molecular weight of Padexol 
are the same as those of paclitaxel and the anticancer effects 
of Padexol

Ⓡ are similar to TaxolⓇ, as was tested for both in 
vitro and in vivo. PadexolⓇ has been approved by the Korean 
FDA for use in ovary, breast and gastric cancers and NSCLC.
  We conducted a multicenter study to evaluate the efficacy 
and safety of combination chemotherapy of PadexolⓇ and 
cisplatin for treating patients with advanced NSCLC. 

MATERIALS AND METHODS

    1) Patient population

  The eligible patients were between 18 and 75 years of age, 
and they suffered with histologically confirmed NSCLC that 
was inoperable or recurrent after surgery/radiotherapy. Prior 
radiotherapy was permitted if it had been done at least 4 weeks 
before entry into the study. The patients should have a ECOG 
performance status of 0～2, at least 1 clinically or radiogra-
phically measurable lesion greater than 10 mm in diameter or 
a CT-scan/Sonographically measurable lesion greater than 20 
mm in diameter according to the RECIST criteria,  normal 
hematologic values (neutrophils ≥1.5×109

/L and a platelet 
count ≥100×109/L), an adequate hepatic function (serum 
bilirubin ≤1.25×the upper normal limit (UNL); ALT and AST 
≤3.0×UNL), an adequate renal function (serum creatinine ≤1 
×UNL) and a life expectancy of at least 3 months. The 
patients should not have a prior chemotherapy history, a history 
of other carcinomas, any prior unanticipated severe reaction to 
the polyethylated caster oil-containing agents, clinically signifi-
cant cardiac disease, evidence of CNS metastases, symptomatic 
peripheral neuropathy ≥grade 2, congestive heart failure, 
myocardial infarction within 6 months before enrollment, active 
infections or any other underlying medical condition that would 
interfere with their participation in the study. All the patients 
were required to give a written informed consent.

    2) Treatment schedule

  The treatment consisted of PadexolⓇ 175 mg/m2 as a 3-hr 
infusion, and this was followed by cisplatin 75 mg/m2 admini-
stered as an IV infusion with a standard premedication and 
hydration method on the first day of each 3-week treatment 
cycle. Patients with clearly documented progressive disease 
were discontinued from further study treatment.  The patients 
who responded to treatment or whose disease was stable were 
scheduled to receive at least 4 cycles and they were treated 
until they finished 6 cycles unless they experienced intolerable 
toxicity or the patients withdrew from the study.

    3) Dose modifications

  The toxicity was evaluated before each treatment cycle 
according to the NCI CTC version 2.0. If the hematopoietic 
function had not recovered by the first day of the next cycle 
(neutrophil ＜1.5×109/L), then the administration of PadexolⓇ 
and cisplatin was delayed for a maximum of 2 weeks. For the 
patients that experienced grade 4 neutropenia or thrombo-
cytopenia, grade 3 mucositis or grade 2 peripheral neuropathy, 

the dosage of Padexol
Ⓡ and cisplatin was reduced by 20% for 

the next cycle. If the above toxicities occurred after dose 
reduction, the dose of Padexol

Ⓡ was reduced by an additional 
20%. Administration of the drugs was discontinued if the 
patient showed major organ toxicity (cardiovascular, nephro- or 
hepato-toxicity) of grade 3 or other major toxicities (excluding 
nausea, alopecia and vomiting) of grade 3 that were not 
reversible within 2 weeks after dose reduction.

    4) Study assessments

  Physical examinations, complete blood counts and the 
relevant biochemical tests were performed for all the patients 
before each cycle of therapy. Imaging studies, including CT 
scan, were carried out at the baseline, after every 2 cycles of 
therapy and when there was any clinical suspicion of disease 
progression. The tumor responses were categorized as complete, 
partial, progressive or stable based on the standard RECIST 
criteria. An objective response required one confirmatory 
follow-up scan at least 4 weeks after the first documentation 
of the response. The patients who discontinued or completed 
the study were evaluated at least every 3 months. The patients 
were considered assessable for their treatment response if they 
had early disease progression or if they had received at least 
4 cycles of treatment with at least 2 tumor assessments. The 
tumor measurement was evaluated by an investigator from each 
institute and the measurements were independently reviewed 
again by 2 external radiologists. The standard treatment efficacy 
end points in relation to survival, the objective response, time 
to progression (TTP) and the duration of response were 
determined. Duration of response was defined as the time from 
the first confirmed date of partial or complete response until 
the first confirmed date of disease progression for the patients 
with a partial or complete response. The TTP was measured 
from the start of the treatment until disease progression for all 
the subjects. Overall survival (OS) was measured from the start 
of the treatment until death. Toxicity was graded according to 
the NCI CTC.

    5) Statistical analysis

  The trial was conducted according to the group sequential 
design that was suggested by Chang et al. with the response 
rate as the primary end point (8). The number of patients 
required for the study was calculated based on a targeted 
response rate of 37% and a minimum response rate of 20%, 
with α error of 0.0441 and β error of 0.1728.  Therefore, the 
required number of patients was 50. The interim analysis was 
carried out when the first 30 assessable patients had been 
recruited. The trial would be evaluated if 11 or more responses 
were observed with the conclusion being that the regimen was 
sufficiently active to be submitted for further study.
  The analysis of the clinical efficacy was performed on the 
per protocol basis and according to an intent-to-treat analysis. 
Kaplan-Meier estimates were used in the analysis of all the 
time-to-event variables (duration of response, time to progre-
ssion and the overall survival), and the 95% confidence interval 
(CI) for the median time to the event was computed. The SAS 
version 8.1 for Windows was used for the statistical com-
putation.
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Table 2. Clinical response


PP†
ITT* 

(No.=39)
Tumor response By investigator (No.=33) By reviewer (No.=30)

  
No. Response rate (%) No. Response rate (%) No. Response rate (%)


Complete response 1 2.4 1 3.0 0 0 
Partial response 18 43.9 17 51.5 13 43.3
Stable disease 11 26.2 6 18.2 14 46.7
Progressive disease 9 21.4 9 27.3 3 10.0

*Intention-to-treat analysis, †Per protocol analysis. Of the 42 eligible patients, 3 patients were not evaluable for ITT analysis. One developed 
G3 dyspnea after the 1st cycle, 1 died suddenly after full recovery from the 2nd cycle, and 1 was late for the 2nd cycle.  There were 
patients who were not evaluable for PP analysis: 3 withdrew their consent after the 3rd cycle, 1 died of massive hemoptysis after the 
3rd cycle, 1 stopped after the 3rd cycle due to G3 neuropathy and 1 developed pneumonia after the 2nd cycle.

Table 1. Patients' characteristics


ITT* analysis PP† analysis
Characteristics

No. (%) No. (%)

Total number of patients 42 33
Age (year)

Median 63 63
Range 47～73 47～72

Gender
Male 35 (83.3) 26 (78.8)
Female  7 (16.7)  7 (21.2)

Smoking history
No 15 (35.7) 14 (42.4)
Yes 27 (64.3) 19 (57.6)

Performance status ECOG

ECOG 0 11 (26.2)  9 (27.3)

ECOG 1 30 (71.4) 23 (69.7)

ECOG 2  1 (2.4)  1 (3.0)
Pathology

Adenocarcinoma 19 (45.2) 15 (45.5)

Squamous cell carcinoma 20 (47.6) 16 (48.5)
Others  3 (7.1)  2 (6.1)

Stage
IIIA  4 (9.5)  2 (6.1)

IIIB 15 (35.7) 13 (39.4)

Ⅳ 23 (54.8) 18 (54.6)

*Intention-to-treat analysis, †Per protocol analysis.

    6) Ethical issues

  The study protocol was reviewed by the IRB of each 
institute. All the study procedures were conducted on the basis 
of Korean GCP. 

RESULTS

  From November 2003 to April 2005, 42 patients were 
enrolled onto the study from 4 hospitals. All the patients 
received the test drug for more than 1 cycle. All the patients 
were assessable for safety and 33 patients were assessable for 
response. Fifteen patients discontinued the study before 4 
cycles. One patient progressed after 1 cycle, 4 patients pro-
gressed after 2 cycles and 1 patient progressed after 3 cycles.  
Three patients withdrew their informed consent after 3 cycles. 
Three patients had their treatment discontinued due to serious 
adverse events.  Two patients died after 2 or 3 cycles. One 
patient had treatment discontinued due to treatment delay.

    1) Patient demographics

  The patient characteristics are listed in Table 1. Their median 
age was 63 years (range: 47～73 years), and there were 35 
males and 7 females.  Almost all the patients had a per-
formance status of 0 to 1. 52% of the patients had non- 
squamous cell carcinoma, and 23 patients had stage IV disease.

    2) Treatment administration

  A total of 180 treatment cycles were administered, with a 
median of 4 cycles per patient (range: 1～6 cycles). Eighteen 
patients received 6 cycles and 27 patients received at least 4 
cycles. The dose of PadexolⓇ was reduced in 26 cycles and 
that of cisplatin was reduced in 33 cycles.  Thus, the actual 
administered dose of Padexol

Ⓡ
 was 170.36 mg/m

2
/cycle and 

that of cisplatin was 72.55 mg/m2/cycle.  Neutropenia, muco-
sitis, nephrotoxicity and neuropathy were the common reasons 
for the dose reductions.

    3) Efficacy and survival

  Among the 42 patients who received the study drugs, 33 
patients were evaluable for response. On the per protocol 
analysis, 1 patient (3.0%) achieved a complete response (CR), 
17 patients (51.5%) achieved a partial response (PR), 6 patients 
(18.2%) achieved stable disease (SD), and 9 patients (27.3%) 
progressed; therefore, the overall response rate was 54.6% 
(95% CI: 37.6～71.5%). On the intention-to-treat analysis, 1 
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Fig. 1. Overall survival. The Kaplan-Meier estimate of median 

overall survival was 10.5 months (95% CI, 8.1 to 18.8 months).

Table 3. Hematologic toxicity 


Total 180 cycles
Toxicity 

Grade 1 Grade 2 Grade 3 Grade 4

Anemia 25 (13.9%) 19 (10.6%)  4 (2.2%) 3 (1.7%)
Leucopenia 12 (6.7%)  3 (1.7%)    - 1 (0.6%)

Neutropenia  6 (3.3%)  9 (5.0%) 17 (9.4%) 9 (5.0%)

Thrombo-  2 (1.1%)  1 (0.6%)    - 1 (0.6%)

  cytopenia

Febrile    -     -  1 (0.6%) 1 (0.6%)

  neutropenia


Table 4. Non-hematologic toxicity


Total 180 cycles
Toxicity 

Grade 1 Grade 2 Grade 3 Grade 4

Myalgia 43 (23.9%) 17 (9.4%) 3 (1.7%) -

Alopecia 60 (33.3%) 32 (17.8%)    - -

Neuropathy 54 (30.0%) 14 (7.8%) 2 (1.1%) -
Anorexia 44 (24.4%) 11 (6.1%) 4 (2.2%) -
Nausea 46 (25.6%) 18 (10.0%) 6 (3.3%) -
Vomiting 31 (17.2%) 14 (7.8%) 2 (1.1%) -
Creatinine 16 (8.9%)  3 (1.7%)    - -

  increased
Diarrhea  5 (2.8%)  5 (2.8%)    - -
Arthralgia 18 (10.0%)  8 (4.4%)    - -
Rash  2 (1.1%)  1 (0.6%)    - -


Total 42 patients
Toxicity 

Grade 1 Grade 2 Grade 3 Grade 4

Myalgia 12 (28.6%) 10 (23.8%) 3 (7.1%) -
Alopecia 12 (28.6%)  9 (21.4%)    - -
Neuropathy 15 (35.7%)  6 (14.3%) 2 (4.8%) -
Anorexia 16 (38.1%)  7 (16.7%) 3 (7.1%) -
Nausea 12 (28.6%)  9 (21.4%) 6 (14.3%) -
Vomiting  9 (21.4%)  9 (21.4%) 2 (4.8%) -
Creatinine  4 (9.5%)  2 (4.8%)    - -
  increased
Diarrhea  4 (9.5%)  3 (7.1%)    - -
Arthralgia  2 (4.8%)  6 (14.3%)    - -
Rash  2 (4.8%)  1 (2.4%)    - -


Fig. 2. Time to disease progression. The Kaplan-Meier estimate 

of median time to disease progression was 5.8 months (95% CI, 

4.7 to 7.4 months).

patient (2.4%) achieved CR, 18 patients (42.9%) achieved PR, 
11 patients (26.2%) achieved SD, and 9 patients (21.4%) pro-
gressed; therefore, the overall response rate was 45.2% (95% 
CI: 30.2-60.3%)(Table 2).
  The response that was evaluated by the investigators was 
then reviewed by 2 external radiologists who were working 
independently. Three patients among the 9 patients with pro-
gressive disease (PD), as evaluated by the investigators, were 
categorized as non-evaluable. Thus 30 patients were reviewed 
for their responses. There were 13 PRs (43.3%), 14 SDs 
(46.7%) and 3 PDs (10%).
  For the 18 responders, the median duration of response was 
5.9 months.  The median follow-up duration was 10.3 months 
(range: 1.3～22.1 months). The median survival time on the 
intention-to-treat analysis was 10.5 months (95% CI: 8.1～18.8 
months). The Kaplan-Meier estimate of survival is shown in 
Fig. 1. The median TTP on the intention- to-treat analysis was 
5.8 months (95% CI: 4.7～7.4 months) (Fig. 2).

    4) Safety 

  All the registered patients were assessable for the treatment- 
related adverse events and toxicities that were observed during 
the study, which are listed in Table 3 and 4. The most common 
grade 3 or 4 hematologic toxicities were neutropenia (26/180 

cycles, 14.4%), anemia (7/180 cycles, 3.9%) and febrile neutro-
penia (2/180 cycles, 1.1%). The most frequent grade 3 or 4 
non-hematologic toxicities were nausea (14/42, 14.3%), ano-
rexia (3/42, 7.1%) and myalgia (3/42, 7.1%).
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Table 5. Comparison with the other studies in the literature


Response rate Time to progression Median Survival
No. of

Authors Treatment schedule   
patients

ITT* PP
† ITT* ITT*


von Pawel (4) Taxol 175 mg/m2 d1 75 - 42% - -

Cisplatin 75 mg/m2 d1

Lee (5) Taxol 175 mg/m2 d1 74 47% 51% 7.1 months 13.7 months

Cisplatin 75 mg/m
2 d2

Lee (11) Genexol 175 mg/m2 d1 25 36% - 7.4 months 13.3 months

Cisplatin 75 mg/m
2 d1

Authors Padexol 175 mg/m2 d1 42 46.30% 54.50% 5.9 months 10.5 months

Cisplatin 75 mg/m2 d1
*Intention-to-treat analysis, †Per protocol analysis.

DISCUSSION

  Cisplatin-based combination chemotherapy has shown high 
response rate and survival benefit for the patients with stage 
III and IV NSCLC, but none of combination chemotherapy 
regimens (paclitaxel+cisplatin vs gemcitabine+cisplatin vs 
docetaxel+cisplatin vs paclitaxel+carboplatin) have shown a 
significant advantage over the others for the treatment of 
advanced NSCLC (9).
  Paclitaxel and cisplatin combination chemotherapy is one of 
the most commonly used regimens for patients with NSCLC. 
The major toxicities of paclitaxel are hypersensitivity, myalgia 
and peripheral sensory neuropathy.
  The efficacy and safety of a combination of PadexolⓇ and 
cisplatin for the treatment of advanced gastric cancer have been 
studied in Korea (10). The overall response rate was 33% with 
a median overall survival time of 6.7 months, which were very 
similar to the results of other studies. The grade 3/4 toxicities 
were neutropenia (33% of patients), anemia (17.9% of patients), 
and anorexia (10.2% of patients). The incidence of neuro-
toxicity was only 2.5% (all grade 1/2 only). Kim et al. have 
concluded the combination of PadexolⓇ and cisplatin was 
found to be active and it seems to be a relatively well-tolerated 
regimen for the treatment of advanced gastric cancer (10).
  We conducted a multicenter study to evaluate the efficacy 
and safety of combination chemotherapy of PadexolⓇ (175 
mg/m2 as a 3-hr infusion) and cisplatin (75 mg/m2) for patients 
suffering with advanced NSCLC, and we compared it with the 
other previous results (7,8,10) of paclitaxel and cisplatin com-
bination chemotherapy. von Pawel, et al (4) treated 75 patients 
with Taxol

Ⓡ (paclitaxel) and cisplatin with the same dose and 
schedule as our study. Lee, et al (5) treated 74 Korean patients 
with TaxolⓇ (paclitaxel) and cisplatin at the same dose but with 
a different schedule, i.e., cisplatin was given on day 2. Lee, 
et al (11) treated 25 Korean patients with Genexol

Ⓡ (paclitaxel) 
and cisplatin at the same dose and schedule as our study (Table 
5).
  In this study, the response was reviewed by an independent 
external reviewer to ensure the validity of the data. We 

observed an overall response rate of 54.5% (1 CR and 17 PR 
in 33 patients) on the per protocol analysis and an overall 
response rate of 46.32% (1 CR and 18 PR in 42 patients) on 
the intention-to-treat analysis with a median duration of 
response of 5.9 months. The overall response rate, as evaluated 
by the external reviewer, was 43.3% in 30 patients. The 
response rate we observed in this study (54.5%) was quite 
similar to the response rate of other previous studies, i.e. 42% 
by von Pawel, et al. (4); 51% by Lee, et al (5) or higher (Table 
5). The response rate, as evaluated by the independent 
reviewers, was not different from those evaluated by the 
investigators. 
  We observed the median time to progression and the median 
survival time were 5.9 months and 10.5 months, respectively, 
on the intention-to-treat analysis. The survival time we 
observed in this study was a little shorter than those observed 
in other studies, i.e. 13.7 months by Lee, et al (5) and 13.3 
months by Lee, et al (11). 
  The most common grade 3 or 4 hematologic toxicities were 
neutropenia (14.4% of 180 cycles, 23.5% of patients) and 
anemia (3.9% of 180 cycles, 9.6% of patients), but the 
incidence of febrile neutropenia was only 1.1% of 180 cycles 
(4.8% of patients) in this study. von Pawel et al reported that 
the incidence of grade 3 and 4 neutropenia was 37% of 328 
cycles (4). Lee, et al (5) reported a lower incidence of grade 
3 or 4 neutropenia (0% of 327 cycles), anemia (2.4%), and 
febrile neutropenia (0.9%), while Lee, et al (11) reported a 
similar incidence of grade 3 or 4 hematologic toxicity in their 
study, i.e. grade 3 or 4 neutropenia in 10% of 106 cycles, 
anemia in 4% and febrile neutropenia in 1% of the cycles.
  The most common non-hematologic toxicities in this study 
were nausea, neuropathy, maylagia, anorexia and arthralgia. 
The incidence of grade 3 myalgia was rare (1.7% of 180 
cycles), and there was no grade 4 myalgia. Lee, et al reported 
14 patients (18.9%) with grade 1 myalgia, 17 patients (23.0%) 
with grade 2 myalgia and 3 patients with grade 3 myalgia 
(4.1%) in their study (5). GenexolⓇ and cisplatin combination 
chemotherapy induced grade 1 and 2 myalgia in 40% and 24%, 
respectively (11).
  The incidences of grade 1 and 2 peripheral neuropathy were 
30.0% and 7.8%, respectively, but grade 3 peripheral neu-
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ropathy was very rare (1.1%), and there was no patient with 
grade 4 neuropathy in this study. van Pawel et al reported 26% 
of grade 1 or 2 and 1% of grade 3 or 4 peripheral neuropathy 
(4). Lee at al (5) reported 33.8% with grade 1, 17.6% with 
grade 2 and 2.7% with grade 3 peripheral neuropathy.  Genexol

Ⓡ 
and cisplatin combination chemotherapy induced grade 1 and 
2 peripheral neuropathy in 48% and 20% of the patients, res-
pectively (11). There was no patient with any hypersensitivity 
reaction.
  The weak point of this study is that this study was not a 
randomized trial comparing TaxolⓇ and cisplatin combination 
chemotherapy.

CONCLUSIONS

  It is very difficult to directly compare our data with the other 
previously reported data of pacitaxel and cisplatin combination 
chemotherapy at the same dose, but the authors observed that 
PadexolⓇ was as good as the other paclitaxel formulations 
(TaxolⓇ or GenexolⓇ) when combined with cisplatin for 
treating patients with NSCLC.
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