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LESSONS LEARNED

• Updated survival data for a phase I/II study of carboplatin plus nab-paclitaxel and concurrent radiotherapy were
collected.

• In the group of 58 patients who were enrolled at 14 institutions in Japan, the median overall survival was not reached
and the 2-year overall survival rate was 66.1% (95% confidence interval, 52.1%–76.8%).

• Results reveal encouraging feasibility and activity for this regimen.

ABSTRACT

Background. We report the updated survival data for a
phase I/II study of carboplatin plus nab-paclitaxel (nab-P/C)
and concurrent radiotherapy (CRT) in patients with locally
advanced non-small cell lung cancer (NSCLC).
Methods. Individuals between 20 and 74 years of age with
unresectable NSCLC of stage IIIA or IIIB and a performance
status of 0 or 1 were eligible for the study. Patients received
weekly nab-paclitaxel at 50 mg/m2 for 6 weeks together
with weekly carboplatin at an area under the curve (AUC)
of 2 mg/ml/min and concurrent radiotherapy with 60 Gy in

30 fractions. This concurrent phase was followed by a con-
solidation phase consisting of two 3-week cycles of nab-
paclitaxel (100 mg/m2 on days 1, 8, and 15) plus carboplatin
(AUC of 6 on day 1). After the treatment, patients were
observed off therapy. The primary endpoint of the phase II
part of the study was progression-free survival (PFS).
Results. Between October 2014 and November 2016,
58 patients were enrolled at 14 institutions in Japan, with
56 of these individuals being evaluable for treatment efficacy
and safety. At the median follow-up time of 26.0 months
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(range, 4.0–49.6 months), the median overall survival
(OS) was not reached (95% confidence interval [CI],
25.3 months to not reached) and the 2-year OS rate was
66.1% (95% CI, 52.1%–76.8%). The median PFS was
11.8 months (95% CI, 8.2–21.0 months), and the 2-year PFS
rate was 35.9% (95% CI, 23.1%–48.9%). Subgroup analysis
according to tumor histology or patient age revealed no dif-

ferences in median PFS or OS. Long-term follow-up of toxic-
ities did not identify new safety signals, and no treatment-
related deaths occurred during the study period.
Conclusion. Concurrent chemoradiation with nab-P/C was
safe and provided a long-term survival benefit for
patients with locally advanced NSCLC. The Oncologist
2020;25:475–e891

DISCUSSION

A recent phase III study thus showed that administration of
durvalumab as a consolidative immunotherapy after
chemoradiation conferred a significant increase in OS and
PFS compared with a placebo control in patients with
locally advanced NSCLC [1, 2]. Although cytotoxic agents
still play an important role in chemoradiation, the optimal
concurrent chemotherapy regimen has not been
determined. Commonly administered chemotherapy regi-
mens for locally advanced NSCLC include weekly solvent-
based paclitaxel plus carboplatin (sb-P/C) as a result of its
favorable toxicity profile and efficacy [3–5]. Nab-paclitaxel
is a formulation of paclitaxel complexed with albumin, and
a phase III study showed a significantly higher objective
response rate (ORR) for nab-P/C compared with sb-P/C for
patients with advanced NSCLC [6]. The combination of nab-
P/C and CRT is thus a potential treatment option for locally
advanced NSCLC.

We performed the present phase I/II study to determine
the recommended dose (RD) and to evaluate the safety and
efficacy of this regimen. In the phase I part, one of six
patients experienced dose-limiting toxicity (leukopenia of
grade 3 requiring a second consecutive skip in the adminis-
tration of weekly chemotherapy) with weekly nab-paclitaxel
at 50 mg/m2 and carboplatin at AUC of 2 mg mL−1 min,
with this dose of nab-paclitaxel thus being determined as
the RD [7]. In the first analysis of the phase II part, the ORR
was 76.8% (95% CI, 64.2%–85.9%), median PFS was
11.8 months (60% CI, 10.6–16.2 months; 95% CI, 8.2–-
20.8 months), and median OS was not reached [7]. Com-
mon toxicities of grade 3 or 4 during the concurrent
chemoradiation included leukopenia (60.7%) and neutrope-
nia (28.6%), and there were no treatment-related deaths at
the time of the first analysis (median follow-up time,
17.5 months) [7].

Given that the goal of concurrent chemoradiation in
locally advanced NSCLC is to effect a cure, long-term PFS
and OS data are important. We therefore now provide
updated results for OS in this trial after a median follow-up
time of 26.0 months. The updated analysis of our study has
revealed that weekly nab-P/C with CRT yielded an OS rate
at 2 years of 66.1% (95% CI, 52.1%–76.8%) and a PFS rate
at 2 years of 35.9% (95% CI, 23.1%–48.9 %) and median OS

was not reached (95% CI, 25.3 months to not reached) in
patients with locally advanced NSCLC (Fig. 1A, 1B). The OS
rate at 2 years for weekly sb-P/C combined with CRT was
up to 40% [3–5], and the PFS rate at 2 years was up to 20%
[3]. Although the two regimens are not directly comparable,
weekly nab-P/C with CRT showed promising survival data
compared with weekly sb-P/C with CRT. Regarding the late
toxicity, no new safety signals were identified. Our results
reveal encouraging feasibility and activity for this regimen.
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Figure 1. Kaplan-Meier curves for overall survival (A) and
progression-free survival (B) in the study patients.
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Prior Therapy None

Type of Study – 1 Phase II

Type of Study – 2 Single arm

Primary Endpoint Progression-free survival

Secondary Endpoint Overall response rate

Secondary Endpoint Overall survival

Secondary Endpoint Safety

Secondary Endpoint 2-year OS rate

Additional Details of Endpoints or Study Design

Study Design and Patients

We designed a multicenter, open-label, single-arm, prospective, combined phase I dose-escalation and phase II study, which
was conducted as previously described [7]. Eligible patients had histologically or cytologically documented unresectable
locally advanced (stage III) NSCLC according to the 7th edition of the American Joint Committee on Cancer staging system.
They also had to have no prior history of chemotherapy, radiotherapy, or surgery and to be able to undergo radiotherapy
according to the study protocol (percentage of normal lung receiving at least 20 Gy [V20] of ≤35%). Other eligibility require-
ments included an age of 20–74 years, an Eastern Cooperative Oncology Group performance status of 0 or 1, and adequate
lung, bone marrow, liver, and kidney function. The study protocol was approved by the institutional review boards at the par-
ticipating centers, and the study was conducted in accordance with the provisions of the Declaration of Helsinki. All patients
provided written informed consent before enrollment. The trial has been registered in the University Hospital Medical Infor-
mation Network (UMIN) database with the ID UMIN000012719. All data for the phase II study were centrally monitored by
the Clinical Research Support Center Kyushu.

All patients were to be treated with nab-P/C weekly for 6 weeks in the concurrent chemoradiation phase. Carboplatin was
administered at a fixed dose of an AUC of 2 mg/ml/min during a 60-minute intravenous (IV) infusion on day 1, and nab-
paclitaxel was administered at a dose of 50 mg/m2 during a 30-minute IV infusion on day 1 and was repeated weekly for
6 weeks. The RD of nab-paclitaxel during concurrent radiotherapy was determined in the phase I part of the study [7]. Radio-
therapy was delivered with the photon beam of a linear accelerator at 6–10 MV from day 1. The primary tumor and involved
nodal disease received 60 Gy in 2-Gy fractions over 6 weeks. A more detailed description of the radiation regimen was pro-
vided previously [7]. At 4–8 weeks after the completion of concurrent radiotherapy, two 3-week cycles of nab-paclitaxel
(100 mg/m2 on days 1, 8, and 15) plus carboplatin (AUC of 6 mg/ml/min on day 1) were administered as consolidation
chemotherapy.

Details regarding baseline evaluations, toxicity assessment, and follow-up were provided in our previous report [7]. Toxicity
was assessed on the basis of Common Terminology Criteria for Adverse Events version 4.0. Late toxicities were defined as
adverse events occurring more than 30 days after the completion of radiotherapy. Patient response was evaluated according
to RECIST version 1.1.

Statistical Analysis

The primary endpoint of the phase II part of the study was PFS. The sample size for this part of the study was calculated on
the basis of an assumed PFS of 13 months, with 9 months being the lower limit of interest. Given this assumption, a sample
size of 50 patients was required to achieve a power of 80% at a one-sided level of alpha error of 0.20 according to the
method of Brookmeyer and Crowley. On the basis of the additional assumption that 10% of patients would not be evaluable
for response, we set the accrual goal at 56 patients for the phase II part of the study, including the 6 patients who received
treatment at the RD in the phase I part. OS and PFS were estimated with the Kaplan-Meier method.

Investigator’s Analysis Active and should be pursued further

DRUG INFORMATION

Drug 1

Generic/Working Name Nab-paclitaxel

Route IV

Schedule of Administration Concurrent chemoradiation phase: 50 mg/m2 on days 1, 8,
15, 22, 29, and 36
Consolidation chemotherapy: 100 mg/m2 on days 1, 8,
15 (every 3 weeks), with the second consolidation cycle
starting immediately after the first

Drug 2

Generic/Working Name Carboplatin

Route IV
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Schedule of Administration Concurrent chemoradiation phase: AUC of 2 mg/ml/min on
days 1, 8, 15, 22, 29, and 36
Consolidation chemotherapy: AUC of 6 mg/ml/min on day
1 (every 3 weeks)

PATIENT CHARACTERISTICS

Number of Patients, Male 48

Number of Patients, Female 8

Stage IIIA, 30; IIIB, 26

Age Median (range): 66 (45–74)

Number of Prior Systemic Therapies Median (range): 0

Performance Status: ECOG 0 — 26
1 — 30
2 — 0
3 — 0
Unknown — 0

Other Smoking status: Never, 6; Former 50
EGFR mutation status: Negative, 32; Positive, 6; Unknown,
18
ALK fusion status: Negative, 25; Positive, 1; Unknown, 30

Cancer Types or Histologic Subtypes Adenocarcinoma, 30
Squamous cell carcinoma, 23
Other, 3

PRIMARY ASSESSMENT METHOD

Title PFS

Number of Patients Screened 58

Number of Patients Enrolled 58

Number of Patients Evaluable for Toxicity 56

Number of Patients Evaluated for Efficacy 56

Evaluation Method RECIST 1.1

Response Assessment CR n = 1 (1.8%)

Response Assessment PR n = 42 (75%)

Response Assessment SD n = 10 (17.9%)

Response Assessment PD n = 3 (5.4%)

Response Assessment OTHER n = 0 (0%)

(Median) Duration Assessments PFS 11.8 months, CI: 95% CI, 8.2–21.0 months

Outcome Notes

Efficacy

As of November 30, 2018, which was the data cutoff date for this analysis, 24 (42.9%) of the 56 patients had died. At the
median follow-up time of 26.0 months (range, 4.0–49.6 months), the median OS was not reached (95% CI, 25.3 months to
not reached) and the 2-year OS rate for all treated patients was 66.1% (95% CI, 52.1%–76.8 %; Fig. 1A). The median PFS was
11.8 months (95% CI, 8.2–21.0 months), and the 2-year PFS rate was 35.9% (95% CI, 23.1%–48.9%; Fig. 1B).

We also evaluated efficacy according to histology. The median OS was not reached (95% CI, 23.2 months to not reached) for
patients with nonsquamous cell histology (n = 33) and 29.4 months (95% CI, 19.0 months to not reached) for those with
squamous cell histology (n = 23; Fig. 2A). The median PFS was 16.8 months (95% CI, 8.1–29.8 months) in patients with non-
squamous cell histology and 8.7 months (95% CI, 6.3–20.8 months) in those with squamous cell histology (Fig. 2B). The ORR
was 75.7% (95% CI, 57.7%–88.9%) in patients with nonsquamous cell histology and 78.3% (95% CI, 56.3%–92.5%) in patients
with squamous cell histology.

With regard to age, the median OS was 31.3 months (95% CI, 21.6 months to not reached) in patients younger than 70 years
(n = 41) and not reached (95% CI, 19.0 months to not reached) in those aged 70–74 years (n = 15; Fig. 2C). The median PFS
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was 11.3 months (95% CI, 7.6–21.0 months) in patients younger than age 70 and 12.8 months (95% CI, 8.5 months to not
reached) in those aged 70–74 years (Fig. 2D). The ORR was 82.9% (95% CI, 68.7%–91.5%) in patients younger than 70 years
and 60.0% (95% CI, 35.7%–80.2%) in those aged 70–74 years.

Pattern of Recurrence

Among the 42 patients with recurrence, local relapse alone was observed in 16 patients (38.1%), distant metastasis alone in
24 patients (57.1%), and both local relapse and distant metastasis in 2 patients (4.8%). Eight (14.3%) of the total of
56 patients showed brain metastasis as the initial failure site, with the brain being the most common site for distant
metastasis.

Postdiscontinuation Therapy

Thirty-seven (88.1%) of the 42 patients with recurrence received disease-related anticancer therapy after discontinuation of
the study treatment. A total of 32 patients (76.2 %) received systemic therapy (19 patients, cytotoxic chemotherapy;
20 patients, immunotherapy; 6 patients, an epidermal growth factor receptor tyrosine kinase inhibitor; 1 patient, an anaplas-
tic lymphoma kinase tyrosine kinase inhibitor). Thirteen patients (31.0%) received radiotherapy (12 patients, brain or bone
metastasis; 1 patient, thoracic radiotherapy), and 3 patients (7.1%) underwent surgery (2 patients, bone metastasis;
1 patient, brain metastasis).

ADVERSE EVENTS

All Cycles

Name NC/NA 1 2 3 4 5 All grades

Pneumonitis 93% 5% 2% 0% 0% 0% 7%

Esophagitis 100% 0% 0% 0% 0% 0% 0%

Peripheral sensory neuropathy 100% 0% 0% 0% 0% 0% 0%

Pneumothorax 98% 0% 0% 2% 0% 0% 2%

Pleural effusion 96% 2% 2% 0% 0% 0% 4%

Late toxicities in patients who received treatment at the recommended dose (RD).
All 56 patients who received treatment at the RD were eligible for safety analysis. Main toxicities at the RD during treatment were described in
our previous report [7]. The principal late toxicities of the 56 patients that occurred more than 1 month after the completion of study treatment
are listed. There were also no treatment-related deaths during the study period.
Abbreviation: NC/NA, no change from baseline/no adverse event.

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study completed

Investigator’s Assessment Active and should be pursued further

Lung cancer remains the leading cause of cancer-related
death worldwide [8], with locally advanced (stage III) non-
small cell lung cancer (NSCLC) accounting for �25% of all
lung cancer cases [9]. For individuals with unresectable
locally advanced NSCLC and a good performance status, the
standard of care is platinum-based doublet chemotherapy
with concurrent radiotherapy (CRT) followed by
durvalumab, an antibody to programmed cell death–ligand
1 [1, 2, 10]. However, cytotoxic agents still play an impor-
tant role in chemoradiation, and the optimal concurrent
chemotherapy regimen has not been determined. Com-
monly administered regimens for locally advanced NSCLC
include weekly solvent-based paclitaxel (sb-paclitaxel) plus
carboplatin (sb-P/C) as a result of its favorable toxicity pro-
file and efficacy [3–5].The updated analysis of our study has
revealed that weekly carboplatin plus nab-paclitaxel (nab-P/
C) with CRT yielded an OS rate at 2 years of 66.1% (95% CI,
52.1%–76.8%) and a PFS rate at 2 years of 35.9% (95% CI,
23.1%–48.9 %) in patients with locally advanced NSCLC. Our
updated survival data underscore the activity of weekly
nab-P/C with CRT compared with weekly sb-P/C with CRT

[3–5], although the two regimens are not directly
comparable.

The pattern of first failure differed between nab-P/C
with CRT and sb-P/C with CRT [5]. The incidence of local
recurrence for the nab-P/C regimen was lower than that for
the sb-P/C regimen (42.9% vs. 61.3%) [5]. Nab-paclitaxel
was found to deliver a higher drug concentration to tumors
compared with sb-paclitaxel in preclinical models [11],
suggesting that the radiosensitizing effect of nab-paclitaxel
is higher than that of sb-paclitaxel, and as a result, local
recurrence was well controlled in our study. Distant failure
was observed in 61.9% of patients in our study, with brain
metastasis being the most common site of such failure. The
frequency of distant relapse with the nab-P/C regimen was
also lower than that with the sb-P/C regimen (80.4%) [5]
and was similar to that for other platinum-doublet chemo-
therapy with CRT (45.8%–65.7%) [12–14]. However, a high
risk of distant relapse remains a major problem for nab-P/C
and CRT. A recent phase III trial showed that administration
of durvalumab as consolidative immunotherapy after
chemoradiation conferred a significant increase in OS and
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PFS and had a favorable effect on the frequency of new
metastases including brain metastases compared with a pla-
cebo control in patients with locally advanced NSCLC [1].
Nab-P/C combined with CRT followed by consolidative
immunotherapy with durvalumab may thus have therapeu-
tic potential for locally advanced NSCLC.

Common toxicities of grade 3 or 4 included leukopenia
(60.7%) and neutropenia (28.6%), and one patient experi-
enced pneumonitis of grade 3, during the concurrent
chemoradiation phase of our study [7]. The long-term
follow-up of toxicities is necessary for evaluation of poten-
tial late effects of radiation. No new safety signals were
identified at the median follow-up time of 26.0 months in
our study. A previous study found that the incidence of
treatment-related death in patients with lung cancer who
received concurrent chemoradiation was 4.9% [15]. In our
study, there were no such deaths throughout the study
period. The safety profile and treatment delivery for nab-
P/C with CRT in patients aged 70–74 years were similar to
those in patients aged <70 years (data not shown). Our sub-
set analysis revealed promising efficacy for the study treat-
ment in patients aged 70–74 years as well as in those
younger than 70. Its acceptable feasibility and efficacy thus
support the use of nab-P/C combined with CRT as a treat-
ment option for older patients with locally advanced
NSCLC.

Six epidermal growth factor receptor (EGFR) mutation–
positive patients and one anaplastic lymphoma kinase (ALK)
fusion–positive patient were enrolled in our study. All seven
of these patients experienced relapse and were treated with
EGFR or ALK tyrosine kinase inhibitors after nab-P/C with CRT.
However, the role of molecularly targeted therapy in locally
advanced NSCLC remains unclear. The efficacy of molecularly

targeted therapy in combination with radiotherapy in this
patient population warrants further investigation [16].

In conclusion, our updated data provide further support
for the activity and safety of concurrent chemoradiation
with nab-P/C in patients with locally advanced NSCLC.
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Figure 2. Kaplan-Meier curves for overall survival and progression-free survival according to tumor histology or patient age.
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