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Author Summary: Abstract and Brief Discussion

Background
Standard first-line chemotherapy for elderly non-small cell lung cancer (NSCLC) patients has been monotherapy with
vinorelbine or gemcitabine. Docetaxel has also been considered as an alternative option for the elderly population in Japan.
We have previously demonstrated the high efficacy of carboplatin plus weekly paclitaxel for elderly NSCLC patients.
Consequently, we conducted a randomized phase II study to select the proper regimen for a future phase III trial.

Methods
Eligiblepatientswereaged70yearsorolderwithnewlydiagnosedadvancedNSCLC.Patientswere randomlyassignedeither
to acombinationofcarboplatin (areaunder the curve: 6mg/mLperminute)withweekly paclitaxel (70mg/m2) (CP regimen)
or to single-agent docetaxel (60 mg/m2). The primary endpoint of this study was objective response rate. Secondary
endpoints were progression-free survival, overall survival, and toxicity profile.

Results
Among 83 eligible patients (41 to CP, 42 to docetaxel), the objective response rates were 54% (95% confidence interval:
39%–69%) and 24% (95% confidence interval: 11%–37%) and median progression-free survival was 6.6 months and 3.5
months in the CP arm and the docetaxel arm, respectively. Severe neutropenia, febrile neutropenia, and nausea were
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significantly frequent in the docetaxel arm, whereas toxicities in the CP arm were generally moderate. One treatment-
related death was observed in the docetaxel arm.

Conclusion
TheCP regimenachievedhigheractivitywith less toxicity than single-agentdocetaxel. Considering the results of this phase II trial
and the IFCT-0501 trial, we have selected the CP regimen for a future phase III trial in elderly patients with advanced NSCLC.

Discussion
Theobjective response rate (ORR) of carboplatin (areaunder the plasma curve: 6mg/mLperminute)withweekly paclitaxel
(70 mg/m2) (CP regimen) met the primary endpoint of this study, achieving a higher response rate than single-agent
docetaxel in this populationofelderly patientswithnon-small cell lung cancer (NSCLC). In addition, theCP regimenachieved
longer progression-free survival with less toxicity excluding moderate anemia and thrombocytopenia in comparison with
docetaxel. Consequently, we have selected the CP regimen as a candidate for a future phase III trial.

Although monotherapy with third-generation agents has been regarded as the preferred treatment option for elderly
patients with NSCLC [1–6], Quoix et al. recently reported the results of IFCT-0501, a phase III study comparing a similar CP
regimen (carboplatin [area under the plasma curve: 6 mg/mL per minute] plus weekly paclitaxel at 90 mg/m2) with
monotherapy with either vinorelbine or gemcitabine in an elderly population [7]. IFCT-0501 demonstrated significant
superiority to the CP regimen in terms of the efficacy (ORR and overall survival); however, severe toxicity in the CP arm,
including a treatment-related death (TRD) rate of 4.4%, was of concern. The dose of paclitaxel in the current study was
70mg/m2, and this could explain the lower toxicity of CP. No TRDs have been observed in the CP arm of this study or in our
previous study using the same regimen.

Regarding the efficacy of CP, the ORR and progression-free survival in this study (54% and 6.6 months) are consistent with
results achievedwith the same regimen in our previous study (55%and6.0months) [8]. Because the evaluationof response
in this study was performed by centralized review blinded as to the treatment, we believe the results were not biased.
Furthermore, the ORR of the docetaxel arm in this study (24%) was quite consistent with previous results achieved with
docetaxel in Japanese phase III trials with elderly NSCLC patients (23% in WJTOG9904 and 25% in JCOG0802) [6, 9].
Importantly, the rate of febrile neutropenia, an independent and poor prognostic factor in elderly NSCLC patients receiving
chemotherapy, has been consistently high (.10%) in the docetaxel arm in the current study and in previous Japanese
studies. In addition, one TRD was observed in the docetaxel arm in this study. All of these observations suggest that
monotherapy with docetaxel might be more toxic than CP for elderly patients.

Trial Information

Disease: Lung cancer – NSCLC

Stage of disease / treatment: Metastatic / Advanced

Prior Therapy: None

Type of study - 1: Phase II

Type of study - 2: Randomized

Primary Endpoint: Objective Response Rate

Secondary Endpoint: Progression Free Survival

Secondary Endpoint: Overall Survival

Investigator’s Analysis: Active and should be pursued further

Drug Information

Drug 1:
Generic/Working name: Carboplatin

Drug class: Platinum compound

Dose: AUC 6.0 per

Route: IV

Schedule of Administration: day 1, every 4 weeks



Drug 2:
Generic/Working name: paclitaxel

Drug class: Tubulin / Microtubules targeting agent

Dose: 70 mg (mg) per squared meter (m2)

Route: IV

Schedule of Administration: day1, 8, and 15, every 4 weeks

Drug 3:
Generic/Working name: docetaxel

Drug class: Tubulin / Microtubules targeting agent

Dose: 60 mg (mg) per squared meter (m2)

Route: IV

Schedule of Administration: every 3 weeks

Patient Characteristics

Number of patients, male: 62

Number of patients, female: 21

Stage: Stage III 16, IV 60, postoperative recurrence 7

Age: Median (range): 76 (70-87)

Number of prior systemic therapies: Median (range): 0

Performance Status: ECOG

0— 38

1— 45

2— 0

3— 0

unknown— 0

Other: Not Collected

Primary Assessment Method
Control Arm: Non-small cell lung cancer

Number of patients screened: 42

Number of patients enrolled: 42

Number of patients evaluable for toxicity: 42

Number of patients evaluated for efficacy: 42

Response assessment CR: 0%

Response assessment PR: 24%

Response assessment SD: 48%

Response assessment PD: 21%

Response assessment other: 7%

(Median) duration assessments PFS 3.5 months, CI: 2.5-4.6

(Median) duration assessments OS 11.8 months, CI: 6.5-17.1

Experimental Arm: Total Patient Population

Evaluation method: Other

Control Arm: Total Patient Population

Evaluation method: Other



Adverse Events

Name *NC/NA 1 2 3 4 5 All Grades
*No Change from Baseline/No Adverse Event

Neutrophils/granulocytes (ANC/AGC) 0% 2% 22% 30% 44% 0% 100%

Regarding hematologic toxicity, the incidence of anemia and thrombocytopenia were slightly higher in the CP arm, although that of neutropenia and
febrile neutropenia were significantly higher in the docetaxel arm. As to nonhematological toxicity, severe intestinal toxicity is more common in the
docetaxel arm than the CP arm. Neurotoxicity in the CP arm was not severe. The total incidence of severe nonhematologic toxicities was higher in the
docetaxel arm than the CP arm. One TRD due to neutropenia, pneumonia, and lethal arrhythmia was observed in the docetaxel arm.

Serious Adverse Events

Name Grade Attribution
neutropenia, pneumonia, and lethal arrhythmia 5 Probable

Assessment, Analysis, and Discussion

Completion: Study completed

Pharmacokinetics / Pharmacodynamics: Not Collected

Investigator’s Assessment: Active and should be pursued further

Discussion
The objective response rate (ORR) of the current CP regimen was 54% (95% confidence interval: 39%–69%), which met the
primaryendpointof thisstudy.Bycomparison,theORRofdocetaxelwas24%(95%confidence interval:11%–37%). Incomparison
with docetaxel, the CP regimen achieved longer PFSwith less toxicity, excludingmoderate anemia and thrombocytopenia. From
these results, we have selected the CP regimen as a candidate in a future phase III trial for the elderly NSCLC population.

Althoughtherapeutic recommendationsareundergoingare-evaluation, first-linechemotherapyforelderlypatientswithNSCLC
hasusuallybeenmonotherapywithagentssuchasvinorelbineorgemcitabine[1–6].However,Quoixetal. recently reportedthe
resultsof IFCT-0501,aphaseIIIstudycomparingasimilarCPregimen(withacarboplatindoseofareaundertheplasmacurveof6
mg/mL per minute on day 1 and paclitaxel at 90 mg/m2 on days 1, 8, and 15 of each 4-week cycle) to monotherapy with
vinorelbine or gemcitabine in elderly patients with a diagnosis of NSCLC. CP demonstrated a significant superiority in terms of
efficacy (ORR and overall survival) [7]; however, severe toxicity in the CP arm, including a TRD rate of 4.4%, was of concern.
Guidedbyourpreviousstudies,wechoseapaclitaxeldoseof70mg/m2[8,10], andthismayberesponsible for the lower toxicity
observed with CP.TRDs were not observed in the CP arm in this study or in our previous study using the same regimen.

Regarding the efficacy of CP, the ORR and PFS in this study (54% and 6.6 months) are consistent with the results using the
same regimen in our previous study (55% and 6.0 months) [8]. Because the evaluation of response in this study was
performed by a centralized review blinded to the treatment, we believe the results were not biased. In fact, the ORR of
docetaxel in this study (24%) was consistent with previous results using docetaxel in Japanese phase III trials for elderly
NSCLC patients (23% inWJTOG9904 and 25% in JCOG0802) [6, 9]. Furthermore, despite patients in docetaxel arm receiving
more subsequent chemotherapy, including a platinum doublet after their protocol treatment, the overall survival was still
shorter than that ofpatients in theCParm, suggesting that themostactive regimenshouldbeadministered first. Inaddition,
although the survival data of the CP arm in this study was much better than that achieved in IFCT-1501, a similar survival
difference has also been observed in previous studies comparing Japanese patientswithWestern patients treatedwith the
same chemotherapy regimen [11–13]. Because the efficacy of the carboplatin-based doublet was significantly superior to
monotherapy in both IFCT-1501 and the current study, we believe elderly NSCLC patients with good performance status
should be treated with proper doublet regimens as a standard of care.

Regardingtoxicitiesduetopaclitaxel, severeperipheralneuropathy isof themostconcern.Ramalingamhas reported theresults
in an elderly subgroupwith advancedNSCLC fromaprevious phase III study that comparedweekly paclitaxel (100mg/m2)with
the standard 3-weekpaclitaxel (225mg/m2) schedule, both combinedwith carboplatin (areaunder theplasmacurve: 6mg/mL
perminute). In this report, neurotoxicity of grade 3 or higherwas lower in theweekly arm (9.5% in the standard armvs. 5.5% in
the weekly arm) [14]. Furthermore, nab-paclitaxel was recently approved for advanced NSCLC with a similar weekly schedule



that also showed a significantly lower rate of neurotoxicity compared with paclitaxel with the 3-week schedule, suggesting
weekly administrationmay represent one approach to overcome the neurotoxicity related to paclitaxel.We chose a paclitaxel
dose of 70 mg/m2 based on our previous study because we had observed a favorable toxicity profile (greater than grade 3
neuropathy was 0%–3%) [8, 10].We believe that the dose chosen for this study was appropriate for elderly NSCLC patients.

Other toxicities, includingmyelosuppression,grade3orhigherneutropenia,neutropenic fever, andgrade3orhigher intestinal
toxicities, weremore common in the docetaxel arm, although rates of grade 3 or higher anemia and thrombocytopenia were
slightly higher in the CP arm. Importantly, the rates of febrile neutropenia, an independent and poor prognostic factor in
NSCLC patients receiving chemotherapy [16], has been consistently high (.10%) in the docetaxel arm in the current study
and in previous Japanese studies. Given these observations and the fact that one TRDwas observed in the docetaxel arm in
this study, we infer that docetaxel might be more toxic than CP in elderly patients.

Ourstudyhassome limitations.First,because it isaphase II study,wecannotdrawdefiniteconclusions fromthis studyalone.
However, considering these results togetherwith thepositive resultsof a similar CP regimen in the recent IFCT-0501 trial,we
believe that the CP regimen described is worthy of further investigation. Although the progression-free survival (PFS) of
patients in thedocetaxelarm in this study (3.5months)mayseemshorter than thatofprevious Japanesestudies (5.5months
in WJTOG9904 and 4.4 months in JCOG0804), the median number of treatment cycles (i.e., four) was similar among these
trials, suggesting that the difference may have occurred by chance or be related to some difference in the patient
populations.Wewouldnote,however, thateven if thePFSofdocetaxel armwere1month longer than thecurrent result, this
would still appear inferior to the CP regimen that has demonstrated a PFS value in at least two trials ofmore than 6months
with a favorable risk-benefit ratio.

In conclusion, carboplatin plusweekly paclitaxel achieved higher activity with less toxicity in elderly patientswith advanced
NSCLC compared with monotherapy with docetaxel. Considering these results together with the results of the IFCT-0501
trial, we will select the CP regimen for use in a future phase III trial.
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Figures and Tables

Figure 1. Enrollment.

Figure 2. Waterfall plots of the docetaxel arm and the CP arm in this study.
Abbreviations: CBDCA, carboplatin; CP, carboplatin with weekly paclitaxel; CR, complete response, PD, progressive disease; PR,

partial response; PTX, paclitaxel; SD, stable disease.



Figure 3. Survival rates. (A–C): Progression-free survival. (D): Overall survival.
Abbreviations: CP, carboplatin with weekly paclitaxel; OS, overall survival; PFS, progression-free survival.

Table 1. Patient characteristics

Characteristic CP arm Docetaxel arm

Gender, n (%)

Male 35 (85) 27 (64)

Female 6 (15) 15 (36)

Age

Median 76 77

Range 70–86 70–87

EGFR gene status, n (%)

Wild 29 (71) 27 (64)

Mutant 2 (5) 2 (5)

Unknown 10 (24) 13 (31)

Performance status, n (%)

0 19 (46) 19 (45)

1 22 (54) 23 (55)

Clinical stage, n (%)

IIIA 0 (0) 1 (2)

IIIB 8 (20) 7 (17)

IV 29 (70) 31 (74)

Postoperative recurrence 4 (10) 3 (7)

Histology, n (%)

Adenocarcinoma 23 (56) 23 (55)

Squamous cell 15 (37) 14 (33)

Large cell 0 (0) 1 (2)

Undifferentiated 3 (7) 4 (10)

Abbreviations: CP, carboplatin with weekly paclitaxel.



Table 2. Response

Result CP arm Docetaxel arm

Response, n (%)

CR 1 (2) 0 (0)

PR 21 (51) 10 (24)

SD 14 (34) 20 (48)

Progressive disease 5 (12) 9 (21)

Not evaluable 0 (0) 3 (7)

Objective response rate (CR 1 PR) (95% confidence interval) 54% (39–69) 24% (11–37)

Disease control rate (CR 1 PR 1 SD) 88% 71%

Abbreviations: CP, carboplatin with weekly paclitaxel; CR, complete response, PR, partial response; SD, stable disease.

Table 3. Hematological and nonhematological toxicity

Toxicity

CP arm (n 5 41) Docetaxel arm (n 5 42)

CTCAE grade

Grade 3–4 (%)

CTCAE grade

Grade 3–4 (%)1 2 3 4 5 1 2 3 4 5

Hematological toxicity

Anemia 9 24 4 2 0 14.6 26 9 2 1 0 7.1

Thrombocytopenia 11 8 2 2 0 9.8 4 0 0 0 0 0

Neutropenia 2 14 18 5 0 56.1 0 3 5 28 0 78.6

Febrile Neutropenia 1 0 0 2.4 10 0 1a 26.2

Nonhematological toxicity

Nausea 12 6 1 0 0 2.4 15 3 6 0 0 14.3

Vomiting 2 2 0 0 0 0 5 0 0 0 0 0

Diarrhea 3 1 1 0 0 2.4 4 3 2 0 0 4.8

Peripheral neuropathy 7 5 1 0 0 2.4 2 0 0 0 0 0

Arthralgia, myalgia 5 0 0 0 0 0 2 0 0 0 0 0

Allergic reaction 2 1 0 0 0 0 5 0 0 0 0 0

Fatigue 2 2 0 0 0 0 5 2 0 1 0 2.4

Hypoalbuminemia 22 6 0 0 0 0 15 14 2 0 0 4.8

AST elevation 8 0 0 0 0 0 11 1 1 0 0 2.4

ALT elevation 7 1 1 0 0 2.4 10 3 0 0 0 0

Fever 3 1 0 0 0 0 3 0 0 0 0 0

Infection 2 3 2 0 0 4.8 3 0 1 0 0 2.4

Interstitial pneumonia 0 1 0 0 0 0 0 1 0 0 0 0

Ventricular tachycardia 0 0 0 0 0 0 0 0 0 0 1 2.4
aTreatment-related death.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CP, carboplatin with weekly paclitaxel; CTCAE, Common Terminology
Criteria for Adverse Events.



Table 4. Postprotocol chemotherapy

Therapy CP arm Docetaxel arm

Non-PD patients at data cutoff point n5 3 n 5 1

PD patients after the protocol treatment n5 38 n 5 41

n % n %

Combined regimen 4 10.5 14a 34.1

CBDCA 1 PTX 0 0 7 17.1

CBDCA 1 PEM 1 2.6 3 7.3

CBDCA 1 S-1 1 2.6 1 2.4

CBDCA 1 GEM 0 0 1 2.4

GEM 1 VNR 1 2.6 4 9.8

CPT 1 S-1 1 2.6 1 2.4

Monotherapy 16a 42.1 14a 34.1

Docetaxel 9 23.7 0 0

PEM 6 15.8 6 14.6

S-1 3 7.9 5 12.2

VNR 2 5.3 1 2.4

GEM 0 0 2 4.9

AMR 0 0 3 7.3

CPT 0 0 4 9.8

EGFR-TKI 2a 5.3 6 14.6

Gefitinib 2 5.3 3 7.3

Erlotinib 1 2.6 3 7.3

Any second-line chemotherapy 20 52.6 21 51.2

Any third-line chemotherapy 4 10.5 11 26.8

Any fourth-line or later chemotherapy 2 5.3 9 22.0
aIncludes patient who received multiple regimens.
Abbreviations: AMR; amrubicin; CBDCA, carboplatin; CP, carboplatinwithweekly paclitaxel; CPT; irinotecan; GEM, gemcitabine; PD, progressive disease;
PEM, pemetrexed; PTX, paclitaxel; VNR, vinorelbine.
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