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Abstract

AIM: To investigate the development of a safer che-
motherapeutic regimen with better compliance, a total
of 67 patients were enrolled as a single arm in a two-
stage multi-center phase I study.

METHODS: The patients received chemotherapy with
carboplatin (CBDCA) with an area under the curve
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(AUC) of 5, and docetaxel (DTX) at 60 mg/m? tri-week-
ly for three cycles after surgery. The primary endpoint
of this study was compliance, while the secondary end-
points were the adverse events (AE) and recurrence-
free survival (RFS).

RESULTS: Sixty-one patients were treated in this study
arm. The patients were 43 males and 18 females, with
a median age of 64.6 years. Fifty-one patients (83.6%)
completed all three cycles of therapy. The presence of
Grade 3 and 4 neutropenia was noted in 25% and 66%
of the patients, respectively. The non-hematological
AE were less frequently reported, and no treatment-
related death was registered. The two-year RFS and
OS rates of the 61 patients were 69.8% and 88.3%,
respectively.

CONCLUSION: A tri-weekly schedule of CBDCA and
DTX as adjuvant chemotherapy showed a favorable
feasibility.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Adjuvant chemotherapy with a tri-weekly
schedule of carboplatin and docetaxel was feasible in
Japanese non-small cell lung cancer patients. In clinical
practice, this regimen represents a potential treatment
option that may be superior to other regimens. The
main limitation associated with this study is the small
number of patients enrolled. Therefore, it is important
to employ a reference arm for any future randomized
clinical trials evaluating this treatment regimen.
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INTRODUCTION

Lung cancer is one of the deadliest cancers worldwide,
with the highest incidence and mortality among all can-
cers'. Many of the patients with non-small cell lung can-
cer (NSCLC) demonstrate a recurrence of the tumor and
die despite undergoing a complete surgical resection'”.
This suggests that occult metastases are often present at
the time of surgical intervention™. Therefore, adjuvant
chemotherapy is needed to improve the prognosis of
patients”. The benefits of adjuvant chemotherapy have
been demonstrated using mainly cisplatin (CDDP)-based
chemotherapym. However, many problems still remain.
For example, CDDP-containing regimens pose unaccept-
able toxicity, require hydration to prevent renal toxicity,
and also add a risk for lung edema with a reduced vas-
cular bed after a lung resection. As a result, these regi-
mens often have low patient compliance. Furthermore,
treatment-related deaths sometimes occur with CDDP
chemotherapy, even although it might prevent recurrence
when given in an adjuvant setting and most of the popu-
lation who cannot gain a privilegels’gj. Given the poor
compliance, randomized studies have failed to prospec-
tively confirm a statistically significant role for adjuvant
chemotherapy for NSCLC patients”o’m.

On the other hand, carboplatin (CBDCA) is more
favorable with less toxicity than most of the anticancer
drugs for advanced lung cancer. Further, CBDCA was
not far behind CDDP in a post-surgical situation'”,
although CDDP-based chemotherapy yields a barely
significant survival advantage compared with combina-
tion chemotherapy consisting of CBDCA plus a second
generation agent in patients with advanced NscLc!™,
In fact, there might be large differences between the
outcomes of chemotherapy for patients with advanced
NSCLC with a large tumor burden and patients receiv-
ing the treatment in the adjuvant setting who are at least
macroscopically tumor-free. We previously reported that
a bi-weekly schedule of CBDCA combined with paclitax-
el (PTX) or gemcitabine also had acceptable toxicity™,
In fact, CBDCA treatment regimens are available for out-
patients for a short duration of treatment. However, the
compliance in the previous studies was still unsatisfactory.

Docetaxel (DTX) has pharmacological actions similar
to its congener, PTX. However, these drugs have phar-
macodynamic and pharmacokinetic differences'”. In fact,
DTX is the only agent currently approved for both first-
and second-line treatment of advanced NSCLC"". Fur-
thermore, DTX is superior to vinca alkaloid-based regi-
mens, the most common treatment used in the adjuvant
setting, in terms of the overall survival (OS) and safety
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for advanced NSCLC patients. DTX-based regimens
also improved the patient quality of life compared with
vinca alkaloid-based regimens in those with advanced
NSCLC"". Therefore, CBDCA with DTX may offer an
acceptable alternative for patients with advanced NSCLC.

The purpose of this study was to test the completion
rate as a primary endpoint and the adverse events (AE)
and recurrence-free survival (RFS) as secondary end-
points in patients with stage [ B-IIA NSCLC receiving
tri-weekly CBDCA [area under the curve (AUC) 5] and
DTX (60 mg/ m’) in a two-stage multi-institutional study.

MATERIALS AND METHODS

Eligibility criteria

Patients were eligible for the main trial if they fulfilled
the following local criteria for a pathological diagnosis
of stage I B, Il or ITA NSCLC™"™ after a curative opera-
tion and mediastinal lymphadenectomy: Age 20-80 years;
Eastern Cooperative Oncology Group performance
status (PS) of 0 or 1; a leukocyte count of 4000 mm’
and a neutrophil count of 2000 mm’ or greater; a hemo-
globin level of 9.0 g/dL or greater; a platelet count of
100000 plL. or greater; a serum bilirubin level less than
1.5 mg/dL; and aspartate aminotransferase and alanine
aminotransferase levels equal to or less than two times
the institutional normal and a creatinine concentration
less than 1.5 mg/dL. The patients were ineligible if they
had a concurrent malignancy, uncontrollable complica-
tions, severe postoperative morbidity; previous treatment,
including chemotherapy, radiotherapy or immunotherapy;
hypersensitivity to therapeutic agents; and the possi-
bility of being pregnant and other conditions such as
hepatic inflammation, as judged by the attending physi-
cian. This study was registered with University Hospital
Medical Information Network-Clinical Trials Registry,
available at http://www.umin.ac.jp/ctr/index-j.htm (ID:
UMIN000002425).

Pretreatment and follow-up evaluations

Before enrollment, all patients underwent a full history
and clinical examination which included the PS, complete
blood cell count (CBC), electrolytes, glucose, liver func-
tion tests, blood urea and creatinine levels, a urinalysis,
electrocardiogram and chest X-rays. Additional imaging
investigations were performed if clinically indicated or
in order to measure areas of known disease. During the
study, all patients were monitored for symptoms of toxic-
ity and underwent regular clinical examinations. Hemato-
logical assessments and chest X-rays, and tumor marker
studies were performed at least every three and four
weeks, respectively.

Treatment schedule and trial design

This was a two-stage multi-institutional prospective study.
A dose of 60 mg/m’ DTX and CBDCA AUC of 5 were
given intravenously on days 1 and every three weeks for
a maximum of three cycles“g}. The treatment was started
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within 10 wk of surgery. Calvert ¢z al™ formula was used
to calculate the AUC for CBDCA, whereas the creatinine
clearance was determined using the Jelliffe ez a/*"! for-
mula. A short premedication with 20 mg of dexametha-
sone and a 5-HT3 receptor antagonist was administered
intravenously 30 min before the patients received the rest
of the DTX. CBDCA and DTX were dissolved in physi-
ological saline or 5% glucose to a volume of 250 ml., and
were administered by intravenous drip infusion in 90 min.

CBC were measured before the beginning of each new
treatment course. Treatment was delayed for one week if
the leukocyte count was less than 3000/ uL, the neutro-
phil count was less than 1500/;,1L or the platelet count
was less than 75000/ pL. The patient was withdrawn from
the study if these conditions were not resolved within six
weeks™. The dose of DTX was reduced to 50 rng/m2
and the dose of CBDCA was reduced to AUC 4 only
once through a full course when the neutrophil count
was 1OOO/ML or less, or the platelet count was 25000
uL or less with previous treatment, or if grade 3 non-
hematological toxicities occurred. The maximum grade
on the National Cancer Institute of Common Toxicity
Criteria for AE (Version 3.0) was reported for both the
hematological and non-hematological toxic effects. The
highest toxicity grade for each patient in all cycles of che-
motherapy was used for toxicity analysis. Patients did not
receive prophylactic granulocyte colony-stimulating factor
(G-CSF) during any cycle. The criteria for removal from
the treatment arm were intolerable toxicity or withdrawal
of consent. The choice of any subsequent treatment de-
pended on the institution. The Institutional Review Board
approved this study and informed consent was obtained
from either the patients or their legal guardians.

Observations and evaluations

The primary endpoint of this study was compliance with
the chemotherapy protocol, while the secondary end-
points were the AE and RES. All eligible patients who re-
ceived any treatment were considered assessable for tox-
icity. The blood chemistry studies and evaluations of the
serum levels of tumor markers were repeated every cycle.
The follow-up period after accrual closure was planned
to be 24 mo.

Statistical analysis

The expected and threshold values of the treatment
completion rate were 80% and 65%, respectivelyw’m.
The number of patients required was determined with
an o risk of 0.05 and f risk of 0.2. Simon™ optimal de-
sign was applied to recruit the patients and the number
of patients required was calculated to be 65 patients by
considering the likely number of cases with incomplete
treatment. If completion of treatment was observed in
< 21 patients among the first 31 patients, this study was
to be terminated; if it was observed to be = 22 patients,
recruitment would be allowed. The events considered in
the RES were locoregional and distant recurrence. The
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RES was calculated from the date of registration to the
date of recurrence. The OS was calculated from the date
of enrollment to the date of death or last known contact.
The terminal event of the overall survival analysis was
death attributable to cancer or non-cancer causes. The
Kaplan-Meier method was used to estimate the prob-
ability of survival and survival differences were analyzed
by the log-rank test. The difference was considered to be
significant for values of P < 0.05. The data were analyzed
using the Stat View software program (Abacus Concepts,
Inc., Berkeley, California, United States).

RESULTS

Patient characteristics

Sixty-seven patients were enrolled in this multi-institu-
tional trial from September 2009 to August 2011. Thirty-
one patients were evaluated at the interim analysis. Com-
pletion of treatment was observed in 23 patients among
the first 31 patients at the interim analysis™. Six of the
67 patients enrolled were excluded from the final analy-
sis; three due to ineligibility criteria and three patients
due to not receiving the study treatment. A total of 61
patients were therefore evaluable and their characteristics
are shown in Table 1. The 61 patients included 43 males
and 18 females, with a median age of 64.6 years (range,
42-79 years). The tumors included 45 adenocarcinomas,
13 squamous cell carcinomas, two pleomorphic carcino-

mas and one giant cell carcinoma. Nineteen patients were
in stage I B, 11 in A, 10 in II B, and 21 in I A. None
of the patients received either induction or postoperative
radiotherapy.

Compliance with chemotherapy

The regimen was judged to be safe and tolerable in the first
stage and therefore patients were accrued as plannedm.
Fifty-one patients completed all cycles of therapy and
therefore, the completion rate was 83.6% (Table 2). The
median number of treatment cycles for all patients was
three. The primary reason for premature discontinuation
was hematological toxicity (7 = 6). The four patients did
not complete all cycles because of a pulmonary fistula in
two cases, diarrhea in one case and an intra-abdominal
abscess from ileocecal diverticulitis in one case. The tran-
sition rate to outpatient status in all cycles was 49.2%.
As a consequence of a dose reduction, the mean and
median dose intensity of CBDCA were 4.3 (86.7%) and
4.3 (86.7%) AUC and those of DTX were 51.8 rng/m2
(86.3%) and 53.3 mg/m’ (88.8%), respectively.

Safety

The toxicity profiles are summarized in Table 3. Grade
3 and 4 neutropenia were observed in 25% and 66% of
patients, respectively. Grade three febrile neutropenia
developed in 7% of patients, while no grade 4 febrile
neutropenia was observed. Severe non-hematological AE
were infrequent and no treatment-related death was reg-
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Table 1 Patient characteristics

Table 2 Drug delivery n (%)

Characteristic n =61 Number of cycles delivered

Gender 1 61 (100)
Male 43 2 58 (95)
Female 18 ) 51 (84)

Age, yr 66 (42-79) Total 170

Histology Median 3
Adenocarcinoma 45 Number of patients who required dose reduction of
Squamous cell carcinoma 13 CBDCA 43 (70)
Pleomorphic carcinoma DTX 43 (70)
Giant cell carcinoma 1 Mean dose intensity (% planned)

Lesion site CBDCA 4.3 AUC (86.7)
Right 42 DTX 51.8 mg/m’ (86.3)
Left 19 Median dose intensity (% planned)

Lesion location CBDCA 4.3 AUC (86.7)
Upper 38 DTX 53.3 mg/m’ (88.8)
Middle 1
Lower 22 CBDCA: Carboplatin; DTX: Docetaxel; AUC: Area under the curve.

Pathological stage (7")

IB 17
TA 14
A 22

Surgical procedure Pathological stage (7) No. of cases Local Systemic
Sublobar resection 2 1B 17 0 1
Lobectomy 58 A 14 2 2
Pneumonectomy 1 B 8 0 3

MA 22 7 10
Total 61 9 (15) 16 (26)

Table 3 Worst adverse events that occurred in the present

study n (%)

Toxicity Grade 3 Grade 4
Hematological events
Neutropenia 15 (25) 40 (66)
Febrile neutropenia 4(7) 0(0)
Non-hematological events
Anorexia 4'(7) 0 (0)
Nausea 2' (3) 0(0)
General fatigue 2(3) 0(0)
GI disorder 1(2)
Diarrhea 1(2)

"Two patients had both anorexia and nausea; Intra-abdominal abscess
from ileocecal diverticulitis. GI: Gastrointestinal.

istered. Peripheral neuropathy (Grade 1) was observed in
four (6.6%) of the 61 patients.

Efficacy

There were 20 events (12: Alive with recurrence; 7: Dead
with recurrence; 1: Dead without cancer) recorded in the
61 patients. The overall median follow-up period for all
patients was 29.9 mo. The two-year RFS and OS rates of
the 01 patients were 69.8% and 88.3%, respectively. The
two-year RES rate of the patients with stage [ B, II and
A tumors was 94.1%, 69.6% and 50.0%, respectively
(P < 0.01) (Figure 1B). The two-year OS rate in patients
with stage [ B, II and A tumors was 94.1%, 81.0% and
85.6%, respectively (P = 0.0282) (Figure 2B). There was
a significant relationship between the pathological stage
and the number of recurrences (stage [ B-11: 17.9%, M A:
59.1%, P < 0.01; Table 4).
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Five patients had both local and systemic recurrent tumors.

DISCUSSION

The medicinal value of an agent increases when an ad-
equate amount of anticancer drug is given. In fact, an
average relative dose intensity less than the median pre-
dicted a poor prognosis in diffuse large cell lymphoma'”,
and in the patients who received at least 85 percent of the
planned dose, the rate of RES was longer than the group
that received less than the optimal dose in breast cancer
patients”. Furthermore, Neymark ez a/”” reported that
the patients’ adherence to protocol therapy was linked to
a favorable survival in NSCLC.

Of interest, studies addressing the role of preopera-
tive chemotherapy have found chemotherapy compliance
to be more favorable in the preoperative setting than
for adjuvant treatment. In fact, the compliance/median
disease free survival for the preoperative and postopera-
tive groups were 93%/32 and 65%/24 mo™. However,
the successful delivery of CDDP-based chemotherapy
in postoperative patents has been difficult, as described
above. At present, the compliance has been unsatisfac-
tory, with rates of 56%-74%, except for cancer and leu-
kemia group B 9633""*?!. Our results showed 83.6%
compliance. Recently, Kubota ez a/* reported 93%
compliance in patients treated in the CDDP + DTX arm
who completed 3 planned cycles of chemotherapy. Yang
et al” also reported 85% compliance in patients treated
with CBDCA (AUC 5) and DTX (75 mg/m?), which was
consistent with our data.

The presence of severe toxicities, specifically neu-

March 28,2014 | Volume 4 | Issuel |



1.0 -

0.8

0.6 -

Survival

0.2 -

0.0 -

1
0 200 400 600 800 1000 1200 1400
t/d

mA

Survival

0.2

0.0

|
0 200 400 600 800 1000 1200 1400
t/d

Figure 1 Recurrence-free survival. A: The 2-year recurrence-free survival
(RFS) rate was 69.8%; B: The RFS curves stratified by pathological stage.

tropenia, was relatively high in our study. The incidence
of grade 3/4 neutropenia and grade 3/4 febrile neutro-
penia was reported to be 86% and 10% for CDDP with
DTX for the Japanese patients with completely resected
NSCLC, respectivelyml. The frequency of grade 3/4
neutropenia in Japanese patients is much higher than that
in Caucasian patients treated with the same tri-weekly
schedule””". The difference in the complication rates
might depend on ethnic differences in the population-
related pharmacogenomicspsj. Of note, the frequency
of severe neutropenia also varies among Japanese and
Chinese patientsm]. Therefore, the optimal doses in this
combination and the appropriate application of G-CSF
should also be considered in a future study. Although the
treatment was associated with higher toxicity, it was also
associated with good compliance, and our results using
DTX-based regimens therefore show that they represent
new a therapeutic optionpz’w.

The two-year RES and OS rates of the 61 patients
were 069.8% and 88.3%, respectively, in our study. These
data were superior to the data in the Japanese lung cancer
registry study of 11663 surgical cases, although the data
regarding survival are still preliminary and must be fol-
lowed upm. Furthermore, the non-hematological adverse
effects were less frequent and no treatment-related death
was registered in this trial. However, patients with ad-
vanced stage NSCLC had a significantly poorer prognosis
in terms of the RES, although there were no statistically
significant differences between stage [ B-1I and Il pa-
tients in terms of the OS. Therefore, the selection of reg-
imens with sufficient efficacy for restricting the growth
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Figure 2 Overall survival. A: The 2-year overall survival (OS) rate was 88.3%;
B: The OS curves stratified by pathological stage.

of a recurrence might be needed. Recently, a Japan In-
tergroup Trial phase Il trial of pemetrexed as adjuvant
chemotherapy for completely resected non-squamous cell
carcinoma has been launched. In the present study, we
demonstrated the feasibility of DTX combined with CB-
DCA; therefore, the next step would be to compare this
regimen to CDDP with new drug(s) in a phase III trial.

In conclusion, adjuvant chemotherapy with a tri-
weekly schedule of CBDCA and DTX was feasible in
Japanese NSCLC patients. In clinical practice, this regi-
men represents a potential treatment option that may be
superior to other regimens. The main limitation of this
study is the small number of patients enrolled and there-
fore it is important to employ a reference arm for any
upcoming randomized clinical trials evaluating this treat-
ment regimen.
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