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The phase 4 ABOUND.70+ trial assessed the safety and efficacy of nab-paclitaxel/
carboplatin continuously or with a 1-week break between cycles in elderly patients 
with advanced non-small cell lung cancer (NSCLC). Patients ≥70  years with locally 
advanced/metastatic NSCLC were randomized 1:1 to first-line nab-paclitaxel days 1, 
8, 15 plus carboplatin day 1 of a 21-day cycle (21d) or the same nab-paclitaxel/carbo-
platin regimen with a 1-week break between cycles (21d + break; 28d). The primary 
endpoint was the percentage of patients with grade ≥ 2 peripheral neuropathy (PN) or 
grade ≥ 3 myelosuppression. Other key endpoints included progression-free survival 
(PFS), overall survival (OS), and overall response rate (ORR). A total of 143 patients were 
randomized (71 to 21d, 72 to 21d + break). The percentage of patients with grade ≥ 2 
PN or grade ≥  3 myelosuppression was similar between the 21d and 21d +  break 
arms (76.5 and 77.1%; P = 0.9258). Treatment exposure was lower in the 21d arm 
compared with the 21d + break arm. Median OS was 15.2 and 16.2 months [hazard 
ratio (HR) 0.72, 95% CI 0.44–1.19; P = 0.1966], median PFS was 3.6 and 7.0 months 
(HR 0.48, 95% CI 0.30–0.76; P < 0.0019), and ORR was 23.9 and 40.3% (risk ratio 
1.68, 95% CI 1.02–2.78; P = 0.0376) in the 21d and 21d + break arms, respectively. 
In summary, the 1-week break between treatment cycles significantly improved PFS 
and ORR but did not significantly reduce the percentage of grade ≥ 2 PN or grade ≥ 3 
myelosuppression. Overall, the findings support the results of prior subset analyses 
on the safety and efficacy of first-line nab-paclitaxel/carboplatin in elderly patients with 
advanced NSCLC.
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inTrODUcTiOn

Treatment of elderly patients with non-small cell lung cancer 
(NSCLC) can be challenging due to increased comorbidities, 
decline in organ function, and lower bone marrow reserve, which 
may lead to altered pharmacokinetics and increased concerns 
over toxicity compared with younger patients (1). These and 
other factors may contribute to suboptimal treatment, or, in many 
cases, to no treatment at all. Although the median age of patients 
diagnosed with advanced NSCLC is 70  years, elderly patients 
remain underrepresented in clinical trials (1, 2).

The randomized trials that exist to guide care have progres-
sively intensified the treatment of elderly patients with advanced 
NSCLC, improving survival but at the cost of toxicity. The phase 
3 ELVIS trial demonstrated superior survival and quality of life 
(QoL) with single-agent vinorelbine compared with best support-
ive care (3). Platinum doublets have since become a standard of 
care in elderly patients with advanced NSCLC. The phase 3 IFCT-
0501 trial compared paclitaxel and carboplatin combination 
therapy with single-agent vinorelbine or gemcitabine in patients 
≥70 years (4). Of note, paclitaxel was given weekly on days 1, 8, 
and 15, with a break on day 22, and the full dose of carboplatin was 
administered on day 1. Progression-free survival (PFS) and over-
all survival (OS) were significantly improved with combination 
treatment [median OS 10.3 vs 6.2 months, hazard ratio (HR) 0.64, 
95% CI 0.52–0.78, P < 0.0001; median PFS 6.0 vs 2.8 months, HR 
0.51, 95% CI 0.42–0.62, P < 0.0001] (4). The frequency of grade 3 
or 4 toxicity was also increased—neutropenia, febrile neutropenia, 
thrombocytopenia, sensory neuropathy, and anemia were more 
commonly observed in the paclitaxel/carboplatin arm than the 
single-agent arms. In a phase 3 study comparing nab-paclitaxel/
carboplatin with paclitaxel/carboplatin, 15% of the intent-to-
treat population was elderly (≥70  years) (5). In this subgroup, 
survival was significantly increased with nab-paclitaxel/carbopl-
atin vs paclitaxel/carboplatin (median OS 19.9 vs 10.4 months, 
HR 0.583, 95% CI 0.39–0.88; P =  0.009). A significantly lower 
percentage of patients aged ≥70 years treated with nab-paclitaxel/
carboplatin experienced neutropenia, neuropathy, and arthralgia 
(all P  <  0.05), but a higher percentage experienced anemia vs 
patients treated with paclitaxel/carboplatin (P < 0.05). Recently, 
this benefit has appeared to extend to more vulnerable patients 
with NSCLC. Zukin et al. demonstrated improved outcomes with 
pemetrexed and carboplatin vs pemetrexed in a subset of elderly 
patients with NSCLC and performance status (PS) 2 (6).

The phase 4 ABOUND.70+ study was designed to prospec-
tively evaluate nab-paclitaxel/carboplatin in elderly patients with 
advanced NSCLC and to investigate the merits of introducing a 
1-week break at the end of each treatment cycle, thereby replicat-
ing the schedule used in the IFCT-0501 trial, which demonstrated 
a survival advantage for paclitaxel/carboplatin (4).

MaTerials anD MeThODs

study Population
Patients with histologically or cytologically confirmed locally 
advanced or metastatic NSCLC measurable by Response Evaluation  

Criteria in Solid Tumors (RECIST) version 1.1 were enrolled in 
this study. Key eligibility requirements included age ≥70 years; no 
prior chemotherapy for metastatic disease; Eastern Cooperative 
Oncology Group (ECOG) PS 0 or 1; and adequate hematologic, 
renal, and liver function. Patients with active brain metastases or 
preexisting peripheral neuropathy (PN) grade ≥ 2 were excluded. 
Patients with a previously known epithelial growth factor recep-
tor (EGFR) mutation or anaplastic lymphoma kinase (ALK) 
gene translocation must have had disease progression or proven 
intolerant to treatment with an EGFR inhibitor or ALK inhibitor, 
respectively.

This study was conducted in accordance with the Declaration 
of Helsinki and Good Clinical Practice Guidelines of the 
International Conference on Harmonisation. Informed consent 
was obtained from all patients before study entry. The trial is 
registered at ClinicalTrials.gov (NCT02151149).

randomization and Masking
The phase 4, randomized, open-label, multicenter ABOUND.70+ 
trial was conducted at 55 sites in the United States. Patients were 
randomized 1:1 to receive nab-paclitaxel 100  mg/m2 intrave-
nously on days 1, 8, and 15 plus carboplatin area under the curve 
(AUC) 6 mg•min/mL intravenously on day 1 every 3 weeks (21d 
arm) or the same nab-paclitaxel/carboplatin doses every 3 weeks 
followed by a 1-week break before the start of the next cycle 
(21d + break arm; 28d) (Figure S1 in Supplementary Material). 
A permuted-block method was employed for randomization and 
carried out centrally using an interactive response technology 
system. Randomization was stratified by ECOG PS (0 vs 1) and 
histology (squamous vs nonsquamous). Treatment could con-
tinue in the absence of disease progression, unacceptable toxicity, 
or withdrawal of consent.

study endpoints and assessments
The primary endpoint was a composite safety endpoint and 
included the percentage of patients with either treatment-emergent 
grade ≥ 2 PN or treatment-emergent grade ≥ 3 myelosuppression 
(assessing for neutropenia, anemia, and thrombocytopenia based 
on National Cancer Institute Common Terminology Criteria 
for Adverse Events version 4.0). Secondary endpoints included 
safety, PFS, OS, and overall response rate (ORR). PFS and ORR 
were based on investigator’s assessments of data from computed 
tomography scans and RECIST 1.1 guidelines. PFS was defined 
as the time from randomization to disease progression or death 
from any cause in the absence of documented progression. OS 
was defined as the time from randomization to death from any 
cause. ORR was defined as the percentage of patients who had 
a radiological complete or partial response per RECIST version 
1.1 with confirmation by radiological assessment ≥28 days later. 
Change in patient-reported QoL during the study was a prespeci-
fied exploratory endpoint. Safety was assessed in all patients who 
received at least one dose of study drug and included type, fre-
quency, and severity of adverse events; discontinuation rate; dose 
intensity administered; and incidence of dose reductions and 
dose delays. PN (sensory or motor) was assessed by the investiga-
tor at screening, on days 1, 8, and 15 of each treatment cycle; at 
the end-of-treatment and 28-day follow-up visits; and at any time 
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during the study as clinically indicated. Myelosuppression was 
assessed based on laboratory values for absolute neutrophil count, 
hemoglobin, and platelet count, which were collected at screen-
ing; on days 1, 8, and 15 of each cycle; at the end-of-treatment 
and 28-day follow-up visits; and as clinically indicated. Adverse 
events were classified by the Medical Dictionary for Regulatory 
Activities (MedDRA), and severity was assessed according to 
the National Cancer Institute Common Terminology Criteria 
for Adverse Events version 4.0; PN was defined by standardized 
MedDRA queries. Clinical laboratory data were collected, and 
dose reductions, delays, and discontinuations were implemented 
according to protocol-defined criteria (Table S1 in Supplementary 
Material). Efficacy was evaluated in the intent-to-treat popula-
tion, which included all randomized patients. Tumors were 
assessed by computed tomography every 42 days starting from 
day 1 of cycle 1 until treatment discontinuation or withdrawal 
from study. Patients with available QoL data from baseline and 
at least one post-baseline visit were included in QoL analyses. 
The Lung Cancer Symptom Scale (LCSS) and the EuroQol 5D-5L 
(EQ-5D-5L) questionnaires were used to measure QoL, which 
was assessed on day 1 of each cycle.

statistical analyses
The primary objective was to evaluate the impact of the two 
regimens on safety. Sample size was justified on the basis of the 
primary endpoint, a composite of the percentage of patients 
with relevant, treatment-emergent grade ≥ 2 PN or treatment-
emergent grade ≥ 3 myelosuppression. The percentage of patients 
meeting at least one of the two criteria in the composite endpoint 
was summarized by each treatment arm, and the rate ratio 
(i.e., ratio of the percentages) was used to compare the 21d and 
21d + break arms; the 21d regimen was the reference treatment 
(i.e., the rate in the denominator of the ratio). Ninety-five percent 
CIs were constructed for the rate ratio using the variance from a 
stratified Mantel–Haenszel estimator (7). Stratification variables 
included ECOG PS and histology. A stratified Mantel–Haenszel 
χ2 test was also used to assess a treatment effect for this safety 
endpoint.

The study was designed to detect a 16% difference between 
treatment arms with respect to the primary endpoint, with 80% 
power and a type I error of 5% (two sided), assuming the percent-
age of patients with grade ≥ 2 PN or grade ≥ 3 myelosuppression 
was 73% for the 21d arm. Therefore, approximately 284 patients 
were planned for 1:1 randomization to the 21d and 21d + break 
arms, with the expectation that approximately 278 patients (139 
per group) would receive at least one dose of study drug and 
would be included in the treated population for analysis of the 
primary endpoint.

After approximately 120 treated patients completed 4 months 
of treatment or discontinued from the study, a prespecified 
interim analysis of the primary endpoint was performed, with the 
option of halting the study early if the difference in the primary 
endpoint between the two arms did not exceed prespecified 
criteria for futility (21d + break arm − 21d arm ≥ −0.2%).

Plots of Kaplan–Meier product-limit estimates were used to 
summarize the PFS and OS curves. Differences in the underlying 
PFS and OS curves were assessed using a log-rank test stratified 

by ECOG PS and histology. HRs and their CIs were estimated 
using a Cox proportional hazards model stratified by ECOG 
PS and histology. The comparison of response rates between 
treatment arms was assessed in the same manner as the primary 
endpoint. P values for the secondary endpoints are provided as a 
summary statistic to help identify any potential treatment effects. 
For statistical purposes, all QoL scales were aligned so that a posi-
tive change from baseline indicated improvement. Changes from 
baseline in LCSS, EQ-5D-5L, and visual analogue scale (VAS) 
items were described by descriptive statistics.

resUlTs

Patients
In total, 169 patients were screened for inclusion into the study; 
there were 35 screen failures; however, patients may have been 
screened more than once (Figure 1). At data cutoff (November 
20, 2016), 143 patients had been randomized: 71 to the 21d arm 
and 72 to the 21d  +  break arm, which constituted the intent-
to-treat population. Five patients (3 in the 21d arm and 2 in the 
21d + break arm) did not receive treatment; 68 patients in the 
21d arm and 70 patients in the 21d  +  break arm constituted  
the treated population, which was evaluated for safety. Baseline 
characteristics are summarized in Table 1. Overall, the distribu-
tion of patients among age categories was well balanced—37.1% 
were aged 70–74 years, 33.6% were 75–79 years, and 25.2% were 
80–84 years. The median age in the 21d and 21d + break arms 
was 76.0 and 75.0 years, respectively, and most patients had an 
ECOG PS of 1 (70.4 vs 72.2%). In both arms, all patients had at 
least one comorbidity and reported taking at least one concomi-
tant medication (Tables S2 and S3 in Supplementary Material). 
The percentage of patients with squamous histology was similar 
between the 21d and 21d + break arms (38.0 vs 38.9%), and most 
patients had stage IV disease (84.5 vs 81.9%). The incidence of 
physician-assessed PN at baseline was balanced between the 21d 
and 21d + break arms: 76.1 vs 79.2% had no PN at baseline, while 
19.7 vs 18.1% had grade 1 and 1.4 vs 0% had grade 2. The 21d arm 
had a higher percentage of white patients (90.1 vs 79.2%) and 
patients aged 75–79 years (42.3 vs 25.0%), while the 21d + break 
arm had a higher percentage of patients aged 70–74 years (28.2 
vs 45.8%) and black or African-American (4.2 vs 9.7%) and Asian 
patients (0 vs 4.2%).

Primary endpoint
At a prespecified non-binding interim evaluation, the scientific 
steering committee determined that the protocol futility criterion 
(primary endpoint treatment difference of 21d + break arm − 21d 
arm ≥  −0.2%) had been met; no difference was observed 
between treatment arms with respect to the primary endpoint.  
A decision was thus made to stop enrollment early.

A total of 68 patients in the 21d arm and 70 patients in 
21d  +  break arm (safety population) were evaluated for safety 
(including the primary endpoint). At final analysis, the percent-
ages of patients with either grade ≥ 2 PN or grade ≥ 3 myelosup-
pression adverse events were 76.5 and 77.1% for the 21d and 
21d + break arms, respectively [risk ratio 1.01, 95% CI 0.84–1.21; 
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FigUre 1 | CONSORT diagram for ABOUND.70+. *A patient could have been screened more than once but was only counted once in total screened.
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P = 0.9258 (Table 2)]. The percentages of patients with grade ≥ 2 
PN (36.8 vs 35.7%) and grade  ≥  3 myelosuppression (70.6 vs 
64.3%) were comparable across treatment arms. In a post  hoc 
analysis of the primary endpoint components, the time to onset 
of grade ≥ 2 PN and grade ≥ 3 myelosuppression was analyzed 
by the Kaplan–Meier method, with differences between arms 
compared using the Fleming-Harrington weighted log-rank test. 
The median time to first onset of grade ≥ 2 PN was shorter in the 
21d arm than the 21d + break arm (5.3 vs 9.0 months; P = 0.0329) 
(Figure S2A in Supplementary Material). The median time to first 
onset of grade ≥ 3 myelosuppression was also shorter in the 21d 
arm than the 21d + break arm (1.1 vs 2.3 months; P = 0.0151) 
(Figure S2B in Supplementary Material).

Treatment exposure
Treatment exposure is shown in Table  3. nab-Paclitaxel dose 
intensity was higher in the 21d arm vs the 21d + break arm (62.0 
vs 54.2  mg/m2/week), which was consistent with the protocol-
specified dosing schedule. Median nab-paclitaxel cumulative 
dose was lower in the 21d arm than in 21d + break arm (875.0 vs 
1287.5 mg/m2), as were median percentage of protocol dose (62.0 
vs 72.2%) and median number of treatment cycles administered 

(4.0 vs 5.5); the median treatment duration was also shorter in 
the 21d arm than in 21d + break arm (3.0 vs 5.2 months). The 
percentage of patients with a nab-paclitaxel dose reduction/
delay was higher in the 21d arm, and reductions from maximum 
nab-paclitaxel dose (100 mg/m2) occurred during earlier cycles 
in this arm. In the 21d and 21d + break arms, 64 (90.1%) and 68 
(94.4%) patients discontinued treatment before the data cutoff 
due to progressive disease (35.2 vs 33.3%), adverse event (22.5 
vs 18.1%), withdrawal by patient (15.5 vs 15.3%), symptomatic 
deterioration (2.8 vs 13.9%), or death (2.8 vs 4.2%).

safety
In the 21d arm vs the 21d + break arm, 100 vs 97.1% of patients 
had at least one treatment-emergent adverse event and 95.6 
vs 94.3% had at least one treatment-related adverse event. The 
most common treatment-emergent adverse events in both arms 
(≥40%) were anemia, fatigue, peripheral sensory neuropathy, 
neutropenia, nausea, diarrhea, and alopecia. The occurrence 
of grade ≥ 3 adverse events was similar between arms (88.2 vs 
85.7%), but more patients in the 21d + break arm (44.3%) expe-
rienced a serious adverse event compared with patients in the 
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TaBle 4 | Adverse events of special interest.

adverse events, n (%) 21d arm (n = 68) 21d + Break arm (n = 70)

all grade grade ≥ 3 all grade grade ≥ 3

General myelosuppression
Neutropenia 50 (73.5) 37 (54.4) 45 (64.3) 37 (52.9)
Anemia 46 (67.6) 15 (22.1) 40 (57.1) 16 (22.9)
Thrombocytopenia 37 (54.4) 17 (25.0) 24 (34.3) 12 (17.1)

Peripheral neuropathy 41 (60.3) 9 (13.2) 33 (47.1) 12 (17.1)
Gastrointestinal events

Diarrhea 30 (44.1) 11 (16.2) 28 (40.0) 4 (5.7)
Nausea 33 (48.5) 3 (4.4) 36 (51.4) 3 (4.3)
Vomiting 15 (22.1) 2 (2.9) 22 (31.4) 3 (4.3)

Arthralgia 5 (7.4) 0 10 (14.3) 2 (2.9)

TaBle 3 | Treatment exposurea and dose modifications.

Parameters 21d arm 
(n = 68)

21d + Break arm 
(n = 70)

Median dose intensity
nab-Paclitaxel, mg/m2/week 62.0 54.2
Carboplatin, AUC/week 1.46 1.24

Median cumulative dose
nab-Paclitaxel, mg/m2 875.0 1287.5
Carboplatin, AUC 20.3 29.3

Median percentage of per-protocol dose
nab-Paclitaxel 62.0 72.2
Carboplatin 73.0 82.8

Treatment duration, median, months 3.0 5.2
Median number of cycles administered 4.0 5.5
Patients with ≥1 dose not administered, n (%)

nab-Paclitaxel 55 (80.9) 57 (81.4)
Carboplatin 9 (13.2) 7 (10.0)

Patients with ≥1 dose delay, n (%)
nab-Paclitaxel 40 (58.8) 34 (48.6)
Carboplatin 36 (52.9) 31 (44.3)

Patients with ≥1 dose reduction, n (%)
nab-Paclitaxel 44 (64.7) 41 (58.6)
Carboplatin 39 (57.4) 41 (58.6)

AUC, area under the curve.
aStatistical comparisons were not performed for treatment exposure data.

TaBle 2 | Primary endpoint.

events, n (%) 21d arm (n = 68) 21d + Break arm (n = 70)

Patients with either 
grade ≥ 2 PN or grade ≥ 3 
myelosuppression

52 (76.5) 54 (77.1)

95% CI (64.6–85.9) (65.6–86.3)
Risk ratio (95% CI) 1.01 (0.84–1.21)
P value 0.9258

Grade ≥ 2 PN 25 (36.8) 25 (35.7)
Grade ≥ 3 myelosuppression 48 (70.6) 45 (64.3)

Neutropenia 39 (57.4) 39 (55.7)
Anemia 14 (20.6) 17 (24.3)
Thrombocytopenia 17 (25.0) 12 (17.1)

PN, peripheral neuropathy.

TaBle 1 | Baseline characteristics.

Patient characteristics 21d arm  
(n = 71)

21d + Break arm 
(n = 72)

Age, median, years (range) 76.0 (70.0–87.0) 75.0 (70.0–93.0)
70–74 years, n (%) 20 (28.2) 33 (45.8)
75–79 years, n (%) 30 (42.3) 18 (25.0)
≥80 years, n (%) 21 (29.6) 21 (29.2)

Sex, n (%)
Male 41 (57.7) 40 (55.6)
Female 30 (42.3) 32 (44.4)

Race, n (%)
White 64 (90.1) 57 (79.2)
Black or African-American 3 (4.2) 7 (9.7)
Asian 0 3 (4.2)
American Indian or Alaskan Native 0 1 (1.4)
Native Hawaiian or other  
Pacific Islander

0 1 (1.4)

Other 1 (1.4) 1 (1.4)
Unknown 3 (4.2) 2 (2.8)

Disease stage, n (%)
IIIA 4 (5.6) 5 (6.9)
IIIB 6 (8.5) 8 (11.1)
IV 60 (84.5) 59 (81.9)
Missing 1 (1.4) 0

Histology, n (%)
Nonsquamous 44 (62.0) 44 (61.1)
Squamous 27 (38.0) 28 (38.9)

ECOG PS, n (%)
0 21 (29.6) 20 (27.8)
1 50 (70.4) 52 (72.2)

Physician assessment of PN at 
baseline, n (%)

No PN 54 (76.1) 57 (79.2)
Grade 1 14 (19.7) 13 (18.1)
Grade 2 1 (1.4) 0
Data missing 2 (2.8) 2 (2.8)

ECOG PS, Eastern Cooperative Oncology Group performance status; PN, peripheral 
neuropathy.
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21d arm (33.8%). One patient in the 21d arm and three in the 
21d + break arm had fatal treatment-emergent adverse events; 
none were considered treatment related.

Overall, grade  ≥  3 adverse events of special interest were 
mainly hematologic, followed by gastrointestinal events and PN 
(Table 4). Among adverse events of special interest, the incidences 
of all-grade neutropenia (73.5 vs 64.3%), anemia (67.6 vs 57.1%), 

thrombocytopenia (54.4 vs 34.3%), and PN (60.3 vs 47.1%) were 
higher (≥ 5% difference) in the 21d arm, while vomiting (22.1 vs 
31.4%) was more common in the 21d + break arm.

The proportion of patients with grade ≥ 3 PN in the 21d arm 
vs the 21d + break arm was 13.2 vs 17.1%. Among patients who 
developed grade ≥ 3 PN, the median time to onset was not esti-
mable vs 11.3 months in the 21d and 21d + break arms, respec-
tively. Improvement by at least one grade (from grade ≥ 3 PN) 
was observed in 5 of 9 patients in the 21d arm and 8 of 12 patients 
in the 21d + break arm, and the median time to improvement 
by at least one grade was 4.6 vs 7.6 months. Peripheral sensory 
neuropathy was the most common adverse event leading to study 
drug withdrawal in either arm (5.9% in the 21d arm and 8.6% in 
the 21d + break arm).

efficacy
Median PFS was 3.6 and 7.0 months (HR 0.48, 95% CI 0.30–0.76; 
P  <  0.0019) (Figure  2A) in the 21d and 21d  +  break arms, 
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respectively, which corresponded to a 52% reduction in risk of 
death or progression in patients in the 21d + break arm. There 
were 34 deaths (47.9%) in the 21d arm and 31 (43.1%) in the 
21d  +  break arm. The median OS was 15.2 and 16.2  months 
(HR 0.72, 95% CI 0.44–1.19; P = 0.1966) (Figure 2B); median 
follow-up times were 15.8 and 15.9 months, respectively. One-
year OS rates were 59.0% (95% CI 44.0–70.0%) and 68.0% 
(95% CI 55.0–78.0%), and the 2-year OS rates were 22.0% (95% 
CI 6.0–43.0%) and 28.0% (95% CI 8.0–53.0%) in the 21d and 
21d + break arms, respectively. In an updated analysis with 2-year 
survival follow-up, median OS was 14.5 and 15.0 months (HR 
0.82, 95% CI 0.54–1.25; P = 0.3537) in the 21d and 21d + break 
arms, respectively. Analysis of OS by subgroups showed no 
differences between treatment arms by age, ECOG PS, or sex; 
a potential OS trend was observed in favor of the 21d + break 

arm in patients with nonsquamous cell carcinoma histology (HR 
0.64, 95% CI 0.37–1.11) (Figure S3 in Supplementary Material). 
To assess the impact of subsequent therapy on OS, a sensitivity 
analysis was performed. When patients were censored at initiation 
of subsequent systemic anticancer therapy, median OS was 11.10 
and 16.10 months (HR 0.53, 95% CI 0.30–0.95; P = 0.0291) in the 
21d and 21d + break arms, respectively (Figure S4 Supplementary 
Material).

The confirmed ORRs in the 21d and 21d + break arms were 
23.9 and 40.3% (risk ratio 1.68, 95% CI 1.02–2.78; P = 0.0376), 
respectively (Table 5). The majority of patients in both arms had 
tumor shrinkage. In the 21d and 21d + break arms, 46.5 and 
48.6% of patients had a best percentage target lesion decrease 
from baseline of ≥30%, respectively (Figure 3). The median best 
percentage change from baseline of target lesions was −33.33 
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response, n (%) 21d arm 
(n = 71)

21d + Break arm 
(n = 72)

Confirmed ORR 17 (23.9) 29 (40.3)
RR (95% CI) 1.68 (1.02–2.78)
P value 0.0376
Complete response 1 (1.4) 1 (1.4)
Partial response 16 (22.5) 28 (38.9)

Stable disease 37 (52.1) 31 (43.1)
Progressive disease 7 (9.9) 4 (5.6)
No post-baseline response data 10 (14.1) 8 (11.1)
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and −33.96%, respectively. In each arm, one patient achieved a 
confirmed complete response. In the 21d arm, an 80-year-old 
patient who received a total of six treatment cycles achieved 
a complete response at cycle 6. Dose modifications for this 
patient included nab-paclitaxel dose reductions at cycle 1 day 
8 to 75  mg/m2 and again at cycle 3 day 15 to 50  mg/m2 and 
carboplatin dose reductions at cycle 2 day 1 to AUC 4.5 and 
again at cycle 4 day 1 to AUC 3. In the 21d  +  break arm, a 
71-year-old patient who also received a total of six treatment 
cycles achieved complete response by cycle 2. Dose modifica-
tions for this patient included nab-paclitaxel dose reductions at 
cycle 3 day 1 to 75 mg/m2 and again at cycle 5 day 1 to 50 mg/m2  
and carboplatin dose reductions to AUC 4.5 and AUC 3 at cycle 
3 day 1 and cycle 5 day 1, respectively.

Quality of life
The majority of patients in the 21d and 21d + break arms (77.5 and 
79.2%, respectively) had a baseline and at least one post-baseline 
QoL assessment. In general, patients reported improvements in 
the LCSS items of average total, average symptom burden index, 
pulmonary symptom (cough, shortness of breath, hemoptysis), 
and overall constitutional scale scores (Figure  4; Figure S5 
Supplementary Material). Mean changes from baseline in LCSS 

pulmonary symptom scale scores were positive in both the 21d 
and 21d +  break arms (Figure 5). In the LCSS item of cough, 
mean changes from baseline in the 21d and 21d + break arms 
were 19.8 and 15.4 mm (VAS) at the end of cycle 5. EQ-5D VAS 
scores indicated improvements from baseline QoL in both arms; 
the mean maximum improvements (at any point during treat-
ment) for EQ-5D VAS was 11.6 and 12.9 points in the 21d and 
21d + break arms, respectively.

DiscUssiOn

Overall, results from the ABOUND.70+ trial support the find-
ings of prior subset analyses on the safety and efficacy of nab-
paclitaxel/carboplatin for first-line use in elderly patients with 
advanced NSCLC (5). Although the 1-week break between cycles 
did not reduce the overall percentage of patients with grade ≥ 2 
PN or grade ≥ 3 myelosuppression (primary endpoint), patients 
who received a 1-week break between cycles realized clear ben-
efits, including a longer treatment duration and greater cumula-
tive dose that likely contributed to the longer PFS and higher 
confirmed ORR. Overall, there was no detriment to patient QoL 
in either arm; the data suggest that a 1-week break may have 
improved QoL outcomes. Adverse event profiles were generally 
similar between treatment arms, although patients who received 
a 1-week break had a later onset of grade ≥ 2 PN.

The adverse event profile of nab-paclitaxel/carboplatin in 
ABOUND.70+ was generally consistent with that observed 
in the phase 3 trial, with grade  ≥  3 adverse events mainly 
hematologic in nature; the rates of neutropenia, anemia, and 
thrombocytopenia were comparable to those of the overall 
treated population and the elderly subset from the phase 3 trial 
(5). Although grade ≥ 2 PN rates were higher in this study than 
those historically reported with nab-paclitaxel/carboplatin in 
patients with NSCLC, several factors may have contributed to 
these differences (5, 8), including a higher incidence of baseline 
PN and a more frequent schedule of PN assessment in this 
study than in the prior phase 3 trial (8). In addition, this study 
reported treatment-emergent PN (sensory and motor), whereas 
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the phase 3 trial reported treatment-related sensory neuropathy 
(5, 9). Regional differences in the management of PN may have 
also played a role in the observed variances: ABOUND.70+ was 
a US-based study, while the phase 3 trial was global. Notably, 
similar rates of grade  ≥  2 PN were observed in both arms of 
ABOUND.70+, despite differences in treatment exposure.

Data from this study prospectively support the efficacy of nab-
paclitaxel/carboplatin in elderly patients with NSCLC observed 
in the prior phase 3 study; a subgroup analysis of elderly patients 
from the phase 3 trial comparing nab-paclitaxel/carboplatin 
with paclitaxel/carboplatin demonstrated a median OS and PFS  
of 19.9 and 8.0 months, respectively, and an ORR of 34% (5). To 

date, the median OS values reported with nab-paclitaxel/carbo-
platin treatment of elderly patients in this study and in the elderly 
subset of the phase 3 trial are among the longest reported in elderly 
patients with advanced NSCLC. It should be noted that studies 
of pemetrexed/carboplatin have indicated that a carboplatin 
dose of AUC 5 may be more tolerable in this population (10, 11).  
However, other large studies of taxane-based doublets have rou-
tinely examined carboplatin AUC 6 in elderly patients (4, 5, 9).  
Notably, as demonstrated in the phase 3 trial, an AUC of 6 
was well tolerated by the subset of elderly patients treated with 
both nab-paclitaxel/carboplatin and paclitaxel/carboplatin; the 
safety findings in this population were similar to those of the 
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intent-to-treat population and those of patients <70  years (5, 
9). Furthermore, when put in context of historical studies, the 
current study underscores the value of carboplatin-based doublet 
therapy, including nab-paclitaxel/carboplatin, as a standard of 
care for fit elderly patients (4, 12).

This study had some limitations that warrant acknowledgment. 
The full intended enrollment was not completed due to a decision 
to stop the study for futility (no advantage for the 21d + break 
arm observed with respect to the primary endpoint) based on an 
interim analysis, resulting in patient accrual numbers that were 
lower than those originally specified in the protocol. Final analysis 
of the primary endpoint was consistent with the interim analysis. 
The statistical inferences (i.e., P values and 95% CIs) associated 
with PFS, OS, and ORR should be interpreted with caution 
because they were calculated without control for either type I or 
II errors in a study that was stopped early for futility of a safety 
endpoint. In addition, because the primary focus of the trial was 
safety (primary endpoint), the sample size was calculated for the 
primary endpoint and was underpowered for the efficacy end-
points. Furthermore, OS may have been influenced by subsequent 
lines of therapy, as indicated by the sensitivity analysis. Patients in 
the 21d + break arm had longer disease control, which may have 
been due to the effect of greater treatment exposure. Criteria for 
inclusion in the study included ECOG PS ≤ 1; apart from baseline 
comorbidities and concomitant medications, there were no data 
collected to further characterize patient fitness and comorbidities. 
In addition, the relatively small population in this study precludes 
further analyses grouped by existing fitness categories; an analysis 
of a pooled patient population is underway and will be reported 
at a future date. QoL was measured only during the treatment 
phase and not during survival follow-up; therefore, the impact 
of each respective regimen on post-treatment QoL could not be 
assessed. Finally, although much of the importance of the data lie 
in supporting the merits of doublet therapy and nab-paclitaxel/
carboplatin treatment for the elderly, this study did not directly 
compare outcomes with nab-paclitaxel/carboplatin to those with 
weekly paclitaxel/carboplatin. Nonetheless, it should be noted 
that this was addressed by the phase 3 study, and the general 
purpose of the current study was to understand how schedule 
could impact the tolerability profile of nab-paclitaxel/carboplatin 
in elderly patients with advanced NSCLC. One could envision 
a future study comparing carboplatin and weekly nab-paclitaxel 
with carboplatin and weekly solvent-based paclitaxel in elderly 
patients with advanced NSCLC.

In conclusion, overall results from the ABOUND.70+ trial 
support the prior findings of the subset analysis of the phase 
3 trial that studied the safety and efficacy of nab-paclitaxel/
carboplatin in patients ≥70  years with advanced NSCLC. The 
1-week break did not reduce the percentage of patients meeting 
at least one of the two criteria in the composite endpoint (either 
grade ≥ 2 PN or grade ≥ 3 myelosuppression) compared with the 
continuous weekly schedule. OS was also similar between the two 
arms; however, a significant improvement in PFS and ORR was 
observed in patients treated with the 1-week break, which may 
have been the result of increased treatment exposure and delayed 
onset to grade ≥ 2 PN afforded by the scheduled 1-week break. 
In addition, efficacy outcomes in both arms generally exceeded 

those observed in key historical trials. Taken together, these 
results expand the body of knowledge for treating elderly patients 
with NSCLC and further support nab-paclitaxel/carboplatin as a 
standard of care in this vulnerable patient population.
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