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Abstract
Background: Previous trials have suggested that elderly patients with non-small-cell
lung cancer (NSCLC) could benefit from nanoparticle albumin-bound paclitaxel
(nab-paclitaxel). Real-world data on the elderly Chinese population are lacking. This
study aimed to analyze the effectiveness and tolerability of nab-paclitaxel in Chinese
elderly patients (≥65 years) with advanced NSCLC.
Methods: This study included 76 patients with a primary diagnosis of IIIB-IV
NSCLC from January 2010 to December 2017 at Peking University Cancer Hos-
pital, who received nab-paclitaxel (125 or 130 mg/m2 i.v.) every three weeks. The
overall survival (OS), progression-free survival (PFS), objective response rate
(ORR), disease control rate (DCR), and adverse events (AEs) were analyzed.
Results: There were 12 patients who received nab-paclitaxel as the first-line
treatment (seven also received carboplatin), and 64 received nab-paclitaxel as the
latter-line treatment. The overall ORR, DCR, median PFS, and median OS were
14.5%, 69.7%, 5.2 months, and 12.2 months, respectively. The Eastern Coopera-
tive Oncology Group performance status of one and the age of 70–74 years were
independently associated with longer OS, while early treatment line of nab-
paclitaxel and age of 70–74 years were independently associated with longer PFS.
The most common AEs were anemia, leukopenia, gastrointestinal reaction,
fatigue, and peripheral neuropathy, which were all manageable. Dose adjustment
or treatment discontinuation was encountered in 10 patients because of AEs. The
incidence of AEs was not different among age subgroups.
Conclusions: Nab-paclitaxel has a good clinical response profile in Chinese
elderly patients with stage IIIB–IV NSCLC. Prospective clinical trials are needed
to confirm these results.

Key points
Significant findings of the study: Nanoparticle albumin-bound paclitaxel (nab-
paclitaxel) has a good clinical response profile in Chinese elderly (≥65 years)
patients with stage IIIB-IV non-small-cell lung cancer (NSCLC), with acceptable
and manageable adverse events.
What this study adds: Preliminary evidence shows a good clinical response from
treatment with nab-paclitaxel in Chinese elderly patients with advanced NSCLC.
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Introduction

Non-small-cell lung cancers (NSCLCs) are the most fre-
quent (85%–90%) cause of malignant lung tumors, usually
affecting adults who smoke and are aged ≥65 years.1,2 In
China, the annual incidence of lung cancer is approxi-
mately 36.7 per 100 000 person-years, with a mortality of
28.5 per 100 000 person-years.3

The incidence and prevalence of NSCLC have decreased in
younger patients and increased or reached a plateau in elderly
patients, highlighting the need for suitable treatment in the
elderly subgroup.4,5 Older patients often present with poor per-
formance status and/or comorbidities,6 and many receive only
the best supportive care.2,6 Elderly patients are often underrep-
resented in clinical trials because of anticipated toxic effects,
frailty, and comorbidities, and new therapeutic options are lim-
ited.7,8 The median age in large clinical trials is 60.9 years,9

whereas the median age for all patients diagnosed with NSCLC
is 70 years.10 As NSCLC occurs mostly after 70 years of age,
more effective and better-tolerated therapeutic options for the
elderly are needed.
Nanoparticle albumin-bound paclitaxel (nab-paclitaxel), with

a mean particle size of 130 nm, was developed to improve the
therapeutic effect of paclitaxel. In the phase III trial CA031,
weekly nab-paclitaxel plus every three-week (q3w) carboplatin
(nab-P/C) versus standard q3w solvent-based paclitaxel (sb-pac-
litaxel) plus carboplatin (sb-P/C) led to a significantly higher
objective response rate (ORR; primary endpoint; 33% vs. 25%,
P = 0.005), a one-month increase inmedian overall survival (OS;
median, 12.1 vs. 11.2 months, P = 0.271), and an improved
safety profile in the first-line treatment of patients with advanced
NSCLC.11 In subgroup analyses, ORR was improved in patients
with squamous histological features (41% vs. 24%, P < 0.001),
and OS was significantly improved (median, 19.9
vs. 10.4 months, P = 0.009) in patients ≥70 years or ≥60 years of
age (median, 13.8 vs. 11.0 months, P = 0.009). In the phase II
trial ABOUND.70+, weekly nab-P/C, either continuously or
with a one-week break, in elderly patients with advancedNSCLC
was well tolerated and effective, with ORR of 24% and 40% and
medianOS of 15.2 months and 16.2 months, respectively.12

Therefore, previous trials suggested that elderly patients
with NSCLC could benefit from nab-paclitaxel, but real-
world data on the elderly Chinese population are lacking.
The present study aimed to analyze the effectiveness and
tolerability of nab-paclitaxel in Chinese elderly patients
(≥65 years13) with stage IIIB–IV NSCLC.

Methods

Study design and patients

This retrospective study included patients who received a
primary diagnosis of advanced NSCLC at Peking University

Cancer Hospital between January 2010 and December 2017.
The study was approved by the ethics committee of Peking
University Cancer Hospital. The need for individual consent
was waived by the committee because of the retrospective
nature of the study.
The inclusion criteria were as follows: (i) pathological

diagnosis of NSCLC; (ii) stage IIIB–IV; and (iii) ≥1 cycle of
nab-paclitaxel treatment. Patients with incomplete demo-
graphic data or missing histologic types were excluded.

Treatment

Patients received nab-paclitaxel (Abraxane; Celgene, Sum-
mit, NJ, USA) 125 or 130 mg/m2 i.v. on days 1 and 8 every
three weeks.14–16 The dose could be adjusted by 10% to
20% according to the patient’s condition and the experi-
ence of the physician. The number of treatment cycles was
commonly 4–6 cycles, which could be adjusted according
to effectiveness and tolerability.

Response evaluation

Treatment response was evaluated every two cycles using
chest computed tomography according to the Response Eval-
uation Criteria in Solid Tumors (RECIST) 1.1. The treatment
response was reviewed by two experienced radiologists who
were blinded to patient information. The ORR included
the complete response (CR) and partial response (PR) rates.
The disease control rate (DCR) included the CR, PR, and
stable disease (SD) rates. The progression-free survival (PFS)
was defined as the time from the initiation of nab-paclitaxel
chemotherapy to disease progression or death, whichever
came first. The OS was defined as the time from the initia-
tion of nab-paclitaxel chemotherapy to death. Adverse events
(AEs) were graded according to the Common Terminology
Criteria for Adverse Events 4.0.

Statistical analysis

Statistical analyses were carried out using SPSS 16.0 (SPSS
Inc., IL, USA). Categorical data were presented as fre-
quency (percentage) and analyzed using the chi-square
test or Fisher exact test, as appropriate. PFS and OS were
estimated using the Kaplan-Meier method, and the log-
rank test was used to compare the survival curves. The
univariable Cox proportional hazards regression model
was used to examine the potential associated factors. Pro-
portional hazards tests based on Grambsch & Therneau17

were used to ensure the appropriateness of the model.
Factors with P-values less than 0.1 were entered into a
multivariable Cox proportional hazard regression model
(backward method). A two-sided P-value <0.05 was con-
sidered statistically significant. As all analyses were not
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predefined, and the study was not powered for any
hypothesis testing, the P-values were only for display
purposes.

Results

Patients and treatment exposure

Between January 2010 and December 2017, a total of
239 patients with stage IIIB–IV NSCLC were treated with
nab-paclitaxel. Of these, 153 patients were excluded due to
being age < 65 years, and 10 patients were excluded due to
incomplete data. Finally, 76 patients were included (52 male
[68.4%] and 24 female [31.6%]). The demographic and
pathological characteristics of the 76 patients are presented
in Table 1. Most patients had a good Eastern Cooperative
Oncology Group (ECOG) performance status, but seven
patients had an ECOG performance status of two (9.2%).
The median age was 72 years (range 65–82); 39.5% (n = 30)
of the patients were 65–69 years old, 28.9% (n = 22) were
70–74 years old, and 31.6% (n = 24) were ≥75 years old. A
total of 41 patients (53.9%) had squamous cell carcinoma
(SCC), and 35 patients (46.1%) had nonsquamous cell carci-
noma (non-SCC), including 32 with adenocarcinoma and
three with not-otherwise-specified (NOS) lung cancer. There
were 15 patients (19.7%) who harbored epidermal growth
factor receptor (EGFR) mutations. Nearly half of the patients
had cardiovascular diseases (n = 36, 47.4%). Most patients
were heavily treated; only 12 patients (15.8%) received nab-
paclitaxel as the first-line treatment (seven also received car-
boplatin), 16 patients (21.1%) received nab-paclitaxel as the
second-line treatment, and 48 patients (63.2%) received nab-
paclitaxel as the third- or further-line treatment. A total of
40 patients had previously received taxane treatment. A total
of 67 patients (88.2%) received nab-paclitaxel monotherapy,
while nine patients received nab-paclitaxel combined with
platinum or bevacizumab. Among the 15 patients with EGFR
mutation, one patient (6.7%) received second-line nab-pacli-
taxel, and 14 patients (93.3%) received third- or further-line
nab-paclitaxel. Among the 61 patients without EGFR muta-
tion, 12 (19.7%) received first-line nab-paclitaxel, 15 (24.6%)
received second-line nab-paclitaxel, and 34 (55.7%) received
third- or further-line nab-paclitaxel. The median number of
treatment cycles of nab-paclitaxel was two.

Treatment response

Of the 76 patients, the data of 71 patients were available
for efficacy evaluation. The tumor response of the patients
is summarized in Table 2. No CR was observed, whereas
11 patients had PR. The ORR was 14.5%. A total of
42 patients had SD. The DCR was 69.7%, and 18 patients
had progressive disease (23.7%).

Factors associated with treatment
response

The associations of patient demographics or clinical char-
acteristics with ORR and DCR to nab-paclitaxel were ana-
lyzed (Table 3). Regarding the ORR, age groups were
associated with ORR (P = 0.034). No factor was associated
with DCR. Figures 1 and 2 present the forest plots of the
factors associated with ORR and DCR.

Survival

The median PFS was 5.2 months (95% confidence interval
[CI], 4.4–6.0), and the median OS was 12.2 months (95%
CI, 7.2–17.2). The PFS/OS in the patient subgroup with
different demographic or clinical characteristics was also
analyzed. The univariable Cox proportional hazard regres-
sion models showed that ECOG performance status of
1 (vs. 2), age of 70–74 years (vs. 65–69), and the presence

Table 1 Baseline characteristics of the patients

Characteristics Patients (n = 76)

Age (years), n (%)
65–69 30 (39.5)
70–74 22 (28.9)
≥75 24 (31.6)

Male, n (%) 52 (68.4)
ECOG performance status, n (%)
0 22 (28.9)
1 47 (61.8)
2 7 (9.2)

Smoking (pack-year), n (%)
>40 19 (25.0)
≤40 57 (75.0)

Stage, n (%)
III 20 (26.3)
IV 56 (73.7)

Histology, n (%)
Nonsquamous cell carcinoma 35 (46.1)
Squamous cell carcinoma 41 (53.9)

EGFR status, n (%)
Wild-type 61 (80.3)
Mutation 15 (19.7)

Baseline cardiovascular disease, n (%) 36 (47.4)
Treatment line of nab-paclitaxel, n (%)
First-line 12 (15.8)
Second-line 16 (21.1)
Third-line or further 48 (63.2)

Prior taxane, n (%) 40 (52.6)
Current treatment, n (%)
Nab-paclitaxel monotherapy 67 (88.2)
Nab-paclitaxel + platinum 7 (9.2)
Nab-paclitaxel + bevacizumab 2 (2.6)

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth
factor receptor.
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of cardiovascular diseases were potential prognostic factors
for longer OS (P < 0.1) (Fig 3 and Table 4). Therefore, a
multivariable Cox proportional hazard regression model
was used. The findings revealed that both ECOG perfor-
mance status of 1 (vs. 2; hazard ratio [HR] = 0.359, 95%
CI, 0.156–0.827, P = 0.016) and age of 70–74 years
(vs. 65–69; HR = 0.499, 95% CI, 0.263–0.947, P = 0.034)
were independently associated with longer OS (Table 4).
Regarding PFS, stage III (vs. IV), histology of SCC

(vs. non-SCC), EGFR wild-type (vs. mutation), age of

≥75 years (vs. 65–69), and early use of nab-paclitaxel (first-
line vs. second-line, first-line vs. third- or further-line)
were associated with longer PFS (P < 0.1) (Fig 4 and
Table 5). The multivariable Cox proportional hazards
regression model showed that early treatment line of nab-
paclitaxel (second-line vs. first-line: HR = 3.088, 95% CI,
1.282–7.440, P = 0.012, third- or further-line vs. first-line:
HR = 2.532, 95% CI, 1.204–5.324, P = 0.014) and age of
≥70–74 years (vs. 65–69; HR = 0.531, 95% CI, 0.294–0.960,
P = 0.036) were independently associated with longer PFS
(Table 5).

Adverse events

The most common AEs were anemia (40.8%, n = 31),
leukopenia (36.9%, n = 28), gastrointestinal reaction
(23.7%, n = 18), fatigue (18.4%, n = 14), and peripheral
neuritis (17.1%, n = 13), which were all manageable
(Table 6). The incidence of grade 3 AEs was 14.5%
(11/76). No grade 4 AEs were found. No AE-related

Table 2 Treatment response

Response, n (%) Patients (n = 76)

Partial response 11 (14.5)
Stable disease 42 (55.3)
Progressive disease 18 (23.7)
Not evaluated 5 (6.6)
Objective response rate 11 (14.5)
Disease control rate 53 (69.7)

Table 3 Treatment response in different subgroups

Characteristics ORR P-value DCR P-value

Age (years), n (%) 0.034 0.263
65–69 (n = 30) 5 (16.7) 18 (60.0)
70–74 (n = 22) 0 18 (81.8)
≥75 (n = 24) 6 (25.0) 17 (70.8)

Sex, n (%) >0.999 0.288
Male (n = 52) 8 (15.4) 34 (65.4)
Female (n = 24) 3 (12.5) 19 (79.2)

Smoking (pack-year), n (%) >0.999 0.566
>40 (n = 19) 3 (15.8) 12 (63.2)
≤40 (n = 57) 8 (14.0) 41 (71.9)

Stage, n (%) >0.999 0.777
III (n = 20) 3 (15.0) 15 (75.0)
IV (n = 56) 8 (14.3) 38 (67.9)

Histology, n (%) 0.208 >0.999
Nonsquamous cell carcinoma (n = 35) 3 (8.6) 24 (68.6)
Squamous cell carcinoma (n = 41) 8 (19.5) 29 (70.7)

EGFR status, n (%) 0.682 0.762
Wild-type (n = 61) 10 (16.4) 43 (70.5)
Mutation (n = 15) 1 (6.7) 10 (66.7)

Treatment line of nab-paclitaxel, n (%) 0.717 0.317
First-line (n = 12) 2 (16.7) 10 (83.3)
Second-line (n = 16) 3 (18.8) 9 (56.3)
Third-line or further (n = 48) 6 (12.5) 34 (70.8)

Prior taxane, n (%) 0.332 0.803
Yes (n = 40) 4 (10.0) 27 (67.5)
No (n = 36) 7 (19.4) 26 (72.2)

Current treatment, n (%) >0.999 0.840
Nab-paclitaxel monotherapy (n = 67) 10 (14.9) 47 (70.1)
Nab-paclitaxel + platinum (n = 7) 1 (14.3) 5 (71.4)
Nab-paclitaxel + bevacizumab (n = 2) 0 1 (50.0)

DCR, disease control rate; EGFR, epidermal growth factor receptor; ORR, objective response rate.
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death was reported. A total of 10 patients had dose
adjustment or discontinuation due to AEs. The inci-
dence of all grade 3–4 AEs, leukopenia (all grades), ane-
mia (all grades), and peripheral neuritis (all grades)

were not different among the age subgroups (all
P > 0.05) (Table 7). The incidence of AE-related dose
adjustment or discontinuation was similar across the
age subgroups.

Figure 1 Forest plot of the objective response rate. CI, Confidence interval; CVD, cardiovascular disease; EGFR, epidermal growth factor receptor;
SCC, squamous cell carcinoma.

Figure 2 Forest plot of the disease control rate. CI, Confidence interval; CVD, cardiovascular disease; EGFR, epidermal growth factor receptor; SCC,
squamous cell carcinoma.
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Discussion

Elderly patients are often excluded from clinical trials
because of their comorbidities and frailty,7,8 but they repre-
sent the majority of the patients with NSCLC.10 Indeed, the
median age at NSCLC diagnosis was 70 years.10 Moreover,

a decrease in the incidence of NSCLC in the younger age
groups and an increase or plateau in the elderly ones
was observed.4,5 Therefore, evidence about the clinical
benefits of treatment regimens in elderly patients with
NSCLC is needed. Previous trials suggested that elderly
patients with NSCLC could benefit from nab-paclitaxel,
but real-world data regarding the elderly Chinese popu-
lation are lacking.
Therefore, the present study aimed to retrospectively

analyze the effectiveness and tolerability of nab-paclitaxel
in Chinese elderly patients (≥65 years) with stage IIIB–IV
NSCLC. The results suggested that nab-paclitaxel had a
good clinical response profile in Chinese elderly patients
with stage IIIB–IV NSCLC. The complications were tolera-
ble and manageable. Patients of ≥70 years of age might
benefit more from nab-paclitaxel compared with younger
patients. Prospective clinical trials are needed to confirm
these results.
Conventional sb-taxanes (such as paclitaxel and doce-

taxel) destabilize the microtubules and hence prevent cell
proliferation, and are among the most widely used che-
motherapies.18,19 Because taxanes are poorly soluble in
water-based solutions, polyethylated castor oil and etha-
nol are needed in sub-taxane preparations to increase the
taxanes’ solubility.20,21 Therefore, premedication and long
infusion times are necessary to avoid hypersensitivity
reactions.20,21 In addition, the paclitaxel is trapped in
micelles by the cremophor excipient, resulting in
nonlinear pharmacokinetics.22,23 Nab-paclitaxel has been
designed to avoid the solvents causing the hypersensitiv-
ity reactions.24 In addition, nab-paclitaxel achieves a
higher delivery rate of paclitaxel to the tumor cells.25

Nab-paclitaxel is generally recognized as a relatively mild
chemotherapeutic agent with good tolerability compared
with other chemotherapy regimens in various solid
tumors, including NSCLC.16,26–30 Clinical trials showed
that nab-paclitaxel had better efficacy and safety than sb-
paclitaxel.11,31

Data about nab-paclitaxel for the management of elderly
patients with NSCLC are rare. The CA031 clinical trial
showed that patients ≥70 or ≥60 years of age had better
outcomes with nab-paclitaxel compared with younger
patients.11 The CA031 trial also showed that nab-paclitaxel
combined with carboplatin had better outcomes than sb-
paclitaxel combined with carboplatin in elderly patients.32

The ABOUND.70+ was especially designed to examine the
effect of nab-paclitaxel (continuously vs. one-week break)
in elderly patients with NSCLC, and the results showed
favorable outcomes.12 A retrospective analysis of the
NCT00540514 trial showed that nab-paclitaxel combined
with carboplatin had better ORR (46% vs. 20%), OS (20 vs.
nine months) and tolerability compared with sb-P/C in
elderly patients with NSCLC.33 Zarogoulidis et al.34 showed

Figure 3 Overall survival in subgroups. (a) Eastern Cooperative Oncol-
ogy Group performance status (ECOG PS). ECOG PS ( ) 0, ( )
1 and ( ) 2 or 3. (b) Age. Age ( ) 65 ≤ age < 70, ( )
70 ≤ age < 75 and ( ) 75 ≤ age. (c) Baseline cardiovascular disease
(CVD). Baseline CVD ( ) no and ( ) yes.
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that first-line nab-paclitaxel monotherapy had better
outcomes compared with best supportive care in
patients ≥75 years of age with NSCLC. In the present
study, the ORR was 14.5%, and DCR was 69.7%. The
median PFS was 5.2 months (95% CI, 4.4–6.0), and
the median OS was 12.2 months (95% CI, 7.2–17.2). The
most common AEs were anemia (40.8%), leukopenia
(36.9%), gastrointestinal reaction (23.7%), fatigue
(18.4%), and peripheral neuritis (17.1%), which were all
manageable. The incidence of grade 3 AEs was 14.5%.
No grade 4 AEs or deaths were found. This was gener-
ally comparable to the trials of nab-paclitaxel in elderly
patients with NSCLC.
The multivariable analyses showed that ECOG perfor-

mance status of 1 (vs. 2) and age of 70–74 years
(vs. 65–69) were independently associated with longer
OS, while early treatment line of nab-paclitaxel (first-
line vs. second-line, first-line vs. third- or further-line)
and age of 70–74 years (vs. 65–69) were independently
associated with longer PFS. Sugiyama et al.31 identified
the performance status and high lactate dehydrogenase
levels as the independent predictors of poor OS in
patients with refractory/relapsed NSCLC treated with
nab-paclitaxel. A nationwide (US) study showed that
first-line nab-paclitaxel was associated with better OS
compared with later-line treatment in patients with lung
SCC.35 These studies generally supported the results
of the present study. Additional studies are required to

identify those patients with NSCLC who can benefit the
most from nab-paclitaxel.
Elderly patients may have tumors with a lower degree of

malignancy and may receive higher levels of care in the
real world because of the various comorbidities. Hence,
various factors may result in longer survival. The multivar-
iable regression analysis showed that the OS and PFS of
the patients in the 70–74 age group were significantly
higher than those in the 65–69 age group, while the OS
and PFS of the ≥75 age group were also higher than those
in the 65–69 age group, although without statistical differ-
ence. These results suggest that patients in the 70–74 age
group had the highest survival benefit. Given the small
sample size and the nature of the retrospective study, the
relationship between age and survival needs further study.
Collecting tumor tissues from patients of different age
groups for further pathological and biomarker detection
may be helpful, although it was not performed in the pre-
sent study.
In the present study, the most common AEs were ane-

mia (40.8%), leukopenia (36.9%), gastrointestinal reaction
(23.7%), fatigue (18.4%), and peripheral neuritis (17.1%),
which were all manageable. The incidence of grade 3 AEs
was 14.5%. No grade 4 AEs or deaths were found. This
was generally comparable to the trials of nab-paclitaxel in
elderly patients with NSCLC.11,12,32,33

This study had other limitations. It was a retrospective
study with all the inherent biases and cons. Furthermore,

Table 4 Cox regression analysis for overall survival

Univariable Multivariable

Characteristics HR (95% CI) P-value HR (95% CI) P-value

Age (years) (vs. 65–69)
70–74 0.544 (0.291–1.017) 0.056 0.499 (0.263–0.947) 0.034
≥75 0.709 (0.400–1.255) 0.238 0.697 (0.393–1.236) 0.217

Sex (female vs. male) 0.790 (0.470–1.329) 0.375 − −
ECOG performance status (vs. 2) − − − −
0 0.510 (0.211–1.234) 0.135 0.410 (0.164–1.022) 0.056
1 0.415 (0.184–0.941) 0.035 0.359 (0.156–0.827) 0.016

Smoking (pack-year) (≤40 vs. >40) 0.768 (0.439–1.343) 0.354 − −
Stage (IV vs. III) 1.606 (0.890–2.897) 0.116 − −
Histology (non-SCC vs. SCC) 0.936 (0.577–1.518) 0.790 − −
EGFR status (mutation vs. wild-type) 1.032 (0.579–1.838) 0.915 − −
Baseline cardiovascular disease (yes vs. no) 0.648 (0.396–1.059) 0.084 − −
Treatment line of nab-paclitaxel (vs. first-line) − − − −
Second-line 1.444 (0.640–3.259) 0.377 − −
Third-line or further 1.128 (0.564–2.258) 0.733 − −

Prior taxane (yes vs. no) 0.865 (0.533–1.405) 0.558 − −
Current treatment (vs. nab-paclitaxel monotherapy) − − −
Nab-paclitaxel + platinum 0.482 (0.175–1.330) 0.159 − −
Nab-paclitaxel + bevacizumab 2.529 (0.603–10.613) 0.205 − −

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; HR, hazard ratio; SCC, squamous cell
carcinoma.
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it was a single-center study with a small sample size.
In addition, the data of all patients were not available
for the determination of treatment response. The selec-
tion criteria also limited the generalizability of the
results. Finally, 15 patients had EGFR mutations and
might have received tyrosine kinase inhibitors, but OS
was defined as the time from the initiation of nab-

paclitaxel to death. Therefore, the survival time before
nab-paclitaxel was not included in the survival analysis.
The eventual benefit of EGFR-tyrosine kinase inhibitors
was probably diluted and could not be observed. Addi-
tional studies, particularly clinical trials, are still needed
to examine the best treatments in elderly patients with
NSCLC.

Figure 4 Progression-free survival in subgroups. (a) Stage. Stage ( ) III and ( ) IV. (b) Histology. Histology ( ) non-SCC and ( ) SCC. (c)
EGFR status. EGFR status ( ) mutation and ( ) wild-type. (d) Age. Age ( ) 65 ≤ age < 70, ( ) 70 ≤ age < 75 and ( ) 75 ≤ age. (e)
Treatment line of nab-paclitaxel. Treatment line ( ) first-line, ( ) second-line and ( ) third- line or further. EGFR, Epidermal growth factor
receptor; SCC, squamous cell carcinoma.
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Nab-paclitaxel had a good clinical response profile in Chi-
nese elderly patients with stage IIIB–IV NSCLC. The AEs
were tolerable and manageable. Patients of ≥70 years of age
might benefit more from nab-paclitaxel compared with

younger patients. The results suggest a novel chemotherapy
regimen that could benefit elderly patients with NSCLC,
who are often not included in clinical trials. Prospective
clinical trials are needed to confirm the results.

Table 5 Cox regression analysis for progression-free survival

Univariable Multivariable

Characteristics HR (95% CI) P-value HR (95% CI) P-value

Age (years) (vs. 65–69)
70–74 0.672 (0.384–1.176) 0.164 0.531 (0.294–0.960) 0.036
≥75 0.586 (0.329–1.045) 0.070 0.537 (0.282–1.022) 0.058

Sex (female vs. male) 0.876 (0.530–1.449) 0.607 − −
ECOG performance status (vs. 2) − − − −
0 0.645 (0.267–1.554) 0.328 − −
1 0.540 (0.239–1.223) 0.140 − −

Smoking (pack-year) (≤40 vs. >40) 0.848 (0.490–1.469) 0.557 − −
Stage (IV vs. III) 1.635 (0.946–2.827) 0.078 1.753 (0.991–3.101) 0.054
Histology (non-SCC vs. SCC) 1.588 (0.982–2.567) 0.059 − −
EGFR status (mutation vs. wild-type) 1.641 (0.916–2.937) 0.096 − −
Baseline cardiovascular disease (yes vs. no) 0.816 (0.511–1.305) 0.397 − −
Treatment line of nab-paclitaxel (vs. first-line) − − − −
Second-line 2.135 (0.939–4.852) 0.070 3.088 (1.282–7.440) 0.012
Third-line or further 2.179 (1.086–4.372) 0.028 2.532 (1.204–5.324) 0.014

Prior taxane (yes vs. no) 1.246 (0.777–2.000) 0.362 − −
Current treatment (vs. nab-paclitaxel monotherapy) − − − −
Nab-paclitaxel + platinum 0.506 (0.216–1.187) 0.118 − −
Nab-paclitaxel + bevacizumab 0.731 (0.176–3.040) 0.666 − −

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; HR, hazard ratio; SCC, squamous cell
carcinoma.

Table 6 Adverse events

Patients (n = 76)

Event, n (%) Any grade Grade 1 Grade 2 Grade 3

Anemia 31 (40.8) 23 (30.3) 8 (10.5) 0
Leukopenia 28 (36.8) 11 (14.5) 10 (13.2) 7 (9.2)
Gastrointestinal reaction 18 (23.7) 12 (15.8) 6 (7.9) 0
Fatigue 14 (18.4) 6 (7.9) 6 (7.9) 2 (2.6)
Peripheral neuropathy 13 (17.1) 8 (10.5) 4 (5.3) 1 (1.3)
Alopecia 7 (9.2) 6 (7.9) 1 (1.3) 0
ALT/AST elevation 5 (6.6) 4 (5.3) 1 (1.3) 0
Thrombocytopenia 1 (1.3) 0 0 1 (1.3)

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Table 7 Age (years) subgroup analysis of adverse events

Event 65–69 (n = 30) 70–74 (n = 22) ≥75 (n = 24) P-value

Grade 3–4 adverse events 5 (16.7) 1 (4.5) 4 (16.7) 0.399
Leukopenia (any grade) 12 (40.0) 6 (27.3) 10 (41.7) 0.552
Anemia (any grade) 9 (30.0) 12 (54.5) 10 (41.7) 0.207
Peripheral neuropathy (any grade) 3 (10.0) 7 (31.8) 3 (12.5) 0.136
Dose adjustment or treatment discontinuation due to adverse
events

5 (16.7) 1 (4.5) 4 (16.7) 0.399

Thoracic Cancer 11 (2020) 1149–1159 © 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd 1157

S. Wang et al. Nab-paclitaxel in elderly NSCLC patients



Disclosure

The authors declare no competing interests.

References
1 Novello S, Barlesi F, Califano R et al. Metastatic non-small-
cell lung cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol 2016; 27:
v1–v27.

2 NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines). Non-Small Cell lung Cancer. Version 7.2019.
National Comprehensive Cancer Network, Fort Washington,
PA 2019.

3 Cao M, Chen W. Epidemiology of lung cancer in China.
Thorac Cancer 2019; 10: 3–7.

4 Venuta F, Diso D, Onorati I, Anile M, Mantovani S,
Rendina EA. Lung cancer in elderly patients. J Thorac Dis
2016; 8: S908–S14.

5 Abdel-Rahman O. Changing epidemiology of elderly small
cell lung cancer patients over the last 40 years; a SEER
database analysis. Clin Respir J 2018; 12: 1093–9.

6 Takayuki N, Keiko T, Junji U et al. Advanced non-small-cell
lung cancer in elderly patients: Patient features and
therapeutic management. Biomed Res Int 2018; 2018:
8202971.

7 Whelehan S, Lynch O, Treacy N, Gleeson C, Oates A,
O’Donovan A. Optimising clinical trial design in older
cancer patients. Geriatrics (Basel) 2018; 3: 34.

8 Ruiter R, Burggraaf J, Rissmann R. Under-representation of
elderly in clinical trials: An analysis of the initial approval
documents in the Food and Drug Administration database.
Br J Clin Pharmacol 2019; 85: 838–44.

9 Sacher AG, Le LW, Leighl NB, Coate LE. Elderly patients
with advanced NSCLC in phase III clinical trials: Are the
elderly excluded from practice-changing trials in advanced
NSCLC? J Thorac Oncol 2013; 8: 366–8.

10 de Groot PM, Wu CC, Carter BW, Munden RF. The
epidemiology of lung cancer. Transl Lung Cancer Res 2018;
7: 220–33.

11 Satouchi M, Okamoto I, Sakai H et al. Efficacy and safety of
weekly nab-paclitaxel plus carboplatin in patients with advanced
non-small cell lung cancer. Lung Cancer 2013; 81: 97–101.

12 Langer CJ, Kim ES, Anderson EC et al. nab-Paclitaxel-based
therapy in underserved patient populations: The
ABOUND.70+ study in elderly patients with advanced
NSCLC. Front Oncol 2018; 8: 262.

13 WHO. [Cited 21 Jan 2020.] Available from URL: https://
www.who.int/healthinfo/survey/ageingdefnolder/en/.

14 Yuan DM, Lv YL, Yao YW et al. Efficacy and safety of
Abraxane in treatment of progressive and recurrent non-
small cell lung cancer patients: A retrospective clinical study.
Thorac Cancer 2012; 3: 341–7.

15 Duan J, Hao Y, Wan R et al. Efficacy and safety of weekly
intravenous nanoparticle albumin-bound paclitaxel for non-

small cell lung cancer patients who have failed at least two
prior systemic treatments. Thorac Cancer 2017; 8: 138–46.

16 Tan H, Hu J, Liu S. Efficacy and safety of nanoparticle
albumin-bound paclitaxel in non-small cell lung cancer: A
systematic review and meta-analysis. Artif Cells Nanomed
Biotechnol 2019; 47: 268–77.

17 Grambsch PM, Therneau TM. Proportional hazards tests
and diagnostics based on weighted residuals. Biometrika
1994; 81: 515–26.

18 Gines J, Sabater E, Martorell C, Grau M, Monroy M,
Casado MA. Efficacy of taxanes as adjuvant treatment of
breast cancer: A review and meta-analysis of randomised
clinical trials. Clin Transl Oncol 2011; 13: 485–98.

19 Ghersi D, Willson ML, Chan MM, Simes J, Donoghue E,
Wilcken N. Taxane-containing regimens for metastatic
breast cancer. Cochrane Database Syst Rev 2015; 6:
CD003366.

20 ten Tije AJ, Verweij J, Loos WJ, Sparreboom A.
Pharmacological effects of formulation vehicles: Implications for
cancer chemotherapy. Clin Pharmacokinet 2003; 42: 665–85.

21 Gianni L, Mansutti M, Anton A et al. Comparing
neoadjuvant nab-paclitaxel vs paclitaxel both followed by
anthracycline regimens in women with ERBB2/HER2-negative
breast cancer-the Evaluating Treatment with Neoadjuvant
Abraxane (ETNA) trial: A randomized phase 3 clinical trial.
JAMA Oncol 2018; 4: 302–8.

22 Gianni L, Kearns CM, Giani A et al. Nonlinear
pharmacokinetics and metabolism of paclitaxel and its
pharmacokinetic/pharmacodynamic relationships in
humans. J Clin Oncol 1995; 13: 180–90.

23 Gelderblom H, Verweij J, Nooter K, Sparreboom A.
Cremophor EL: The drawbacks and advantages of vehicle
selection for drug formulation. Eur J Cancer 2001; 37:
1590–8.

24 Kuwayama T, Nakamura S, Hayashi N et al. Randomized
multicenter phase II trial of neoadjuvant therapy comparing
weekly nab-paclitaxel followed by FEC with docetaxel
followed by FEC in HER2(-) early-stage breast cancer. Clin
Breast Cancer 2018; 18: 474–80.

25 Desai N, Trieu V, Yao Z et al. Increased antitumor activity,
intratumor paclitaxel concentrations, and endothelial cell
transport of cremophor-free, albumin-bound paclitaxel,
ABI-007, compared with cremophor-based paclitaxel. Clin
Cancer Res 2006; 12: 1317–24.

26 Chen Y, Li J, Chen S et al. Nab-paclitaxel in combination
with cisplatin versus docetaxel plus cisplatin as first-line
therapy in non-small cell lung cancer. Sci Rep 2017; 7:
10760.

27 Yardley DA, Coleman R, Conte P et al. nab-Paclitaxel plus
carboplatin or gemcitabine versus gemcitabine plus
carboplatin as first-line treatment of patients with triple-
negative metastatic breast cancer: Results from the tnAcity
trial. Ann Oncol 2018; 29: 1763–70.

28 Qin S, Yu H, Wu X et al. Weekly albumin-bound
paclitaxel/cisplatin versus gemcitabine/cisplatin as first-line

1158 Thoracic Cancer 11 (2020) 1149–1159 © 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd

Nab-paclitaxel in elderly NSCLC patients S. Wang et al.

https://www.who.int/healthinfo/survey/ageingdefnolder/en/
https://www.who.int/healthinfo/survey/ageingdefnolder/en/


therapy for patients with advanced non-small-cell lung
cancer: A phase II open-label clinical study. Chin J Cancer
Res 2019; 31: 339–48.

29 Hess LM, DeLozier AM, Natanegara F et al. First-line
treatment of patients with advanced or metastatic squamous
non-small cell lung cancer: Systematic review and network
meta-analysis. J Thorac Dis 2018; 10: 6677–94.

30 Kogure Y, Saka H, Takiguchi Y et al. A randomized phase
III study comparing carboplatin with nab-paclitaxel versus
docetaxel for elderly patients with squamous-cell lung
cancer: Study protocol. Clin Lung Cancer 2018; 19: e711–e5.

31 Sugiyama K, Kogure Y, Torii A et al. Solvent-based
paclitaxel or nab-paclitaxel for heavily treated
relapsed/refractory small cell lung cancer: Retrospective
single-institution observational study. Medicine (Baltimore)
2019; 98: e14758.

32 Miyauchi E, Inoue A, Usui K et al. Phase II study of
modified carboplatin plus weekly nab-paclitaxel in elderly
patients with non-small cell lung cancer: North Japan Lung
Cancer Study Group Trial 1301. Oncologist 2017; 22:
640–e59.

33 Gridelli C, Chen T, Ko A et al. nab-Paclitaxel/carboplatin in
elderly patients with advanced squamous non-small cell lung
cancer: A retrospective analysis of a Phase III trial. Drug Des
Devel Ther 2018; 12: 1445–51.

34 Zarogoulidis P, Huang H, Bai C et al. Nab-paclitaxel as first
line treatment for NSCLC in elderly patients more than
75 years old. J Cancer 2017; 8: 1673–8.

35 Levy BP, Signorovitch JE, Yang H, Patterson-Lomba O,
Xiang CQ, Parisi M. Effectiveness of first-line treatments in
metastatic squamous non-small-cell lung cancer. Curr Oncol
2019; 26: e300–e8.

Thoracic Cancer 11 (2020) 1149–1159 © 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd 1159

S. Wang et al. Nab-paclitaxel in elderly NSCLC patients


	 Retrospective analysis of the effectiveness and tolerability of nab-paclitaxel in Chinese elderly patients with advanced n...
	Introduction
	Methods
	Study design and patients
	Treatment
	Response evaluation
	Statistical analysis

	Results
	Patients and treatment exposure
	Treatment response
	Factors associated with treatment response
	Survival
	Adverse events

	Discussion
	Disclosure
	References


