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ABSTRACT

Introduction: Docetaxel plus ramucirumab could be a
promising treatment for chemo-naive elderly patients
with NSCLC, but high incidence of febrile neutropenia (FN) is
a critical concern. We thus adopted a routine primary pro-
phylactic pegylated-granulocyte-colony stimulating factor
(PEG-G-CSF) to reduce FN and maximize the efficacy of
docetaxel plus ramucirumab in elderly patients.

Methods: This is a single arm phase 2 trial for chemo-naive
elderly patients (aged >75 y) with advanced NSCLC.
Docetaxel (60 mg/m? d 1) plus ramucirumab (10 mg/kg,
d 1) with PEG-G-CSF (3.6 mg, d 2) was administered every 3
weeks until progression. The primary end point was overall
response rate (ORR) (expected ORR: 35%).

Results: Between February 2018 and January 2021, 54 pa-
tients were enrolled. Median age was 78 (range: 75-86). A
total of 21 (38.9%) partial response, 22 (40.7%) stable dis-
ease, nine (16.7%) progressive disease, and two (3.7%) not
assessable were confirmed, resulting in ORR of 38.9% (90%
confidence interval [CI]: 27.7%-51.0%) and disease control
rate of 79.6%. Median progression-free survival and overall
survival were 5.2 (95% CI: 4.2-6.9) and 12.7 (95% CI: 10.2-
18.9) months, respectively. There were one (1.9%) FN, two
(3.7%) bleeding grade greater than or equal to 3, and one
(1.9%) treatment-related death (pneumonitis). Pneumonitis
occurred in five patients (9.3%). Main adverse events grade
greater than or equal to 3 were observed: four (7%)
thrombocytopenia; three (5.6%) neutropenia; six (11.1%)
hyposodium; five (9.3%) infection; five (9.3%) hypertension;
four (7.4%) anorexia; and three (5.6%) oral mucositis.

Conclusions: Docetaxel plus ramucirumab with PEG-G-CSF
revealed efficacy and safety for chemo-naive elderly pa-
tients with NSCLC. Primary prophylactic PEG-G-CSF highly
prevented FN.

© 2023 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Introduction

As societies are aging worldwide, elderly patients
with lung cancer, especially NSCLC represents an
increasing trend. Before immune-oncology era, chemo-
therapy (chemo) was the standard of care for patients
with advanced and metastatic disease. Molecular-
targeted therapies are generally recommended even for
elderly patients with NSCLC harboring driver oncogene
alterations such as EGFR mutations, ALK fusions, ROS1-
fusions, and BRAF mutations. In those without such gene
alterations, cytotoxic agents are still indicated. Cytotoxic
monotherapies such as vinorelbine, gemcitabine, and
docetaxel are standard regimens for elderly patients
with NSCLC." Some studies have revealed effectiveness
of carboplatin-based platinum doublets, such as carbo-
platin plus weekly paclitaxel/nab-paclitaxel or peme-
trexed.*® In Japan, docetaxel monotherapy is a standard
of care for chemo-naive elderly patients with advanced
NSCLC, according to the results of our phase 3 trial
comparing docetaxel versus vinorelbine monotherapies
(WJTOG9904)." However, its therapeutic effect is not
exemplary, and advancement of cytotoxic regimens has
reached a plateau.

Ramucirumab is a fully-human immunoglobulin G1
monoclonal antibody that binds with high affinity to
vascular endothelial growth factor (VEGF) receptor-2,
preventing VEGF binding and activation.” In a pivotal
phase 3 study (REVEL), docetaxel plus ramucirumab
revealed superior overall response rate (ORR) and
progression-free survival (PFS) over docetaxel mono-
therapy in second-line chemo for advanced NSCLC.
These differences in ORR and PFS were translated into
overall survival (OS) benefit, and docetaxel plus ramu-
cirumab revealed superior OS over docetaxel mono-
therapy.” This evidence prompted us to investigate
docetaxel plus ramucirumab for chemo-naive elderly
patients. However, in a similarly designed Japanese
randomized phase 2 trial (JVCG), febrile neutropenia
(FN) was observed in 34.2% of docetaxel plus ramucir-
umab arm.” This high incidence of FN is a clinical
concern when using docetaxel plus ramucirumab for
elderly patients. Gandara et al.'"” revealed that FN was
more frequent in Japanese than in Western populations
even when the same regimen was administered. To
overcome this problem, we adopt pegylated-
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granulocyte-colony stimulating factor (PEG-G-CSF) sup-
port. The ASCO practice guideline recommends primary
prophylactic G-CSF when the risk of FN is approximately
20% or higher."" PEG-G-CSF revealed reduction of FN
incidence administered only once a cycle in many types
of cancers.'? In patients with NSCLC, incidence of FN
could also be reduced by PEG-G-CSF. On the basis of the
above background, we hypothesize that primary pro-
phylactic PEG-G-CSF reduces FN and maximizes the ef-
ficacy of docetaxel plus ramucirumab in Japanese elderly
patients with NSCLC.

Materials and Methods
Study Design and Objective

This is a prospective multicenter single arm phase 2
study conducted by West Japan Oncology Group. The
primary end point was ORR. Secondary end points were
PFS, OS, disease control rate, and safety. Initial regis-
tration period was set at two years from February 2018.
Both follow-up and analysis periods were decided at one
year. This study was conducted in compliance with the
principles of the Declaration of Helsinki and was regis-
tered in the University Hospital Medical Information
Network database (UMIN000030598) and the Japan
Registry of Clinical Trials (jRCTs051180232).

Eligibility Criteria

Key inclusion criteria included: aged more than or
equal to 75 years; written informed consent: histolog-
ically or cytologically proven NSCLC; with measurable
lesions; neither symptomatic brain metastases nor
spinal cord metastases; no symptomatic superior
vena cava syndrome; neither poorly controlled peri-
cardial fluid, pleural effusion, nor ascites; no risk factor
of pulmonary bleeding on the basis of radiographic
findings (cancer infiltration in the main blood vessel or
its narrowing, intra-tumor cavitation, or tumor expo-
sure to the central airway involving the segmental
branch); Eastern Cooperative Oncology Group perfor-
mance status (PS) 0/1; adequate laboratory data;
neither history of cytotoxic chemotherapies nor ramu-
cirumab (after failure of EGFR/ALK tyrosine kinase
inhibitors [TKIs] and immune-checkpoint inhibitors
[ICIs] were eligible); adjuvant chemo within 24 weeks;
no major surgery within 28 days; no palliative radiation
therapies within 14 days; and neither history of che-
motherapies nor thoracic radiation therapy for other
cancers.

Key exclusion criteria described: active double can-
cer; systemic infection requiring antibiotics; interstitial
lung disease or idiopatic pulmonary fibrosis detected by
chest-computed tomography (CT); uncontrolled diabetes
melitus; poorly controlled hypertension; clinically
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relevant heart failure or uncontrolled arrythmia; un-
controlled thromboembolism; human immunodeficiency
virus infection; bowel obstruction, infectious colitis or
chronic diarrhea; severe psychological disorder; severe
liver cirrhosis; continuous prescription of steroids or
immunosuppresants; prescription of anticoagulant; pre-
scription of non-steroidal anti-inflammatory drugs or
antiplatelets; fever more than or equal to 38°C; massive
hemoptysis within 2 months; arterial thrombosis, such
as myocardial infarction, unstable angina, cerebrovas-
cular attacks, or transient cerebral ischemic attacks,
within 6 months; severe wounds, ulcers, or bone frac-
tures within 28 days; severe bleeding, including gastro-
intestinal bleeding and vasculitis within 3 months;
gastrointestinal perforation or fistulae within 6 months;
history of hypersensitivity to drugs, including poly-
sorbate 80; and scheduled major surgery during the
trial period.

Treatment Plan

Intravenous docetaxel (60 mg/m? d 1) plus ramu-
cirumab (10 mg/kg, d 1) with subcutaneous PEG-G-CSF
(3.6 mg, d 2) every 3 weeks was administered until
progression. Continuous docetaxel or ramucirumab
monotherapy were permitted when intolerable toxicities
occurred, while clinical benefit was obtained by each
drug. Dose reduction of docetaxel from 60 mg/m? to 50
mg/m? could be performed in cases of : FN; grade 4
neutropenia more than or equal to 7 days; non-
hematological toxicity grade greater than or equal to 3;
or the physicians consider dose-reduction necessary
from a safety viewpoint. When similar adverse events
(AEs) occurred, docetaxel dosage could be further
reduced to 40 mg/m?% When these AEs occurred after
dose reduction to 40 mg/m?, docetaxel was terminated.
PEG-G-CSF was used in each dose of docetaxel and was
not be used without docetaxel. Ramucirumab was
terminated in cases of hypersensitivity; venous
thromboembolism grade greater than or equal to 2;
arterial thromboembolism; grade 4 hypertension; hem-
orrhage of the central nervous system; posterior
reversible encephalopathy syndrome; hemorrhage
(excluding bronchopulmonary hemorrhage) grade
greater than or equal to 3; bronchopulmonary hemor-
rhage grade greater than or equal to 2; pneumonitis
grade greater than or equal to 2; congestive heart failure
grade greater than or equal to 3; tracheoesophageal
fistula; gastrointestinal perforation; liver cirrhosis-
related hepatic encephalopathy or hepatorenal syn-
drome; nephrotic syndrome (persistent, 24-h protein
level: >3 g); recurrent proteinuria (proteinuria with a
24-h protein level of >2 g was observed 3 times, or there
is no decrease in the 24-h protein level to 2 g within 3
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wk); or the physicians consider the continuation of drug
administration difficult.

Efficacy and Safety Evaluation

CT or magnetic resonance imaging scan of the brain,
CT scans of the chest and abdomen, a bone scan or
positron emission tomography scan, and an electrocar-
diogram were required before enrollment. Tumor as-
sessments were carried out at baseline, every 6 weeks
until 24 weeks from enrollment, and every 9 weeks
thereafter. The tumor response was evaluated in accor-
dance with the Response Evaluation Criteria in Solid
Tumors, version 1.1. AEs were evaluated using the Na-
tional Cancer Institute’s Common Terminology Criteria
for Adverse Events, version 4.0.

Statistical Analysis

We decided the threshold ORR to be 20%, and the
expected ORR 35%. On the basis of this assumption, the
number of patients needed to provide the 80% power
for a one-sided 0.05 level of type I error was calculated
to be 59. Taking ineligible patients into account, the
sample size was set at 65. The 90% and 95% confidence
intervals (CIs) for ORR were calculated with the Clopper-
Pearson method. PFS was defined as time from enroll-
ment to date of disease progression or death from any
cause. OS was defined as time from enrollment to death
from any cause. PFS and OS were analyzed using the
Kaplan-Meier method, and median values and corre-
sponding 95% CIs were calculated using the
Brookmeyer-Crowley method. All statistical analyses
were performed with SAS version 9.4 (SAS Institute).

Results

Between February 2018 and January 2021, 54 pa-
tients were enrolled. Enrollment period was extended
from 2 to 3 years, but this trial was terminated before
full enrollment (N = 65), because of slow accrual after
approval of front-line immunotherapy. The statistical
power of our study reached 75%, on the basis of final
enrollment of 54 cases.

Baseline patient characteristics are shown in Table 1.
Median age was 78 (range: 75-86), and there were 37
(69%) aged less than 80 and 17 (32%) aged more than or
equal to 80. Males accounted for 80%. Three (6%) stage
I11, 15 (28%) recurrence after surgery, and 36 (67%) stage
IV patients were enrolled. Forty (74%) adenocarcinoma, 8
(15%) squamous carcinoma, and 6 (11%) others were
included. Six (11%) were EGFR-mutation positive, and
45/3 (83%/6%) negative/unknown. A total of 43 (80%)
were chemo-naive, and 5/4/3 (9%/7%/6%) received
ICI/EGFR-TKI/adjuvant chemo as prior therapies (one

JTO Clinical and Research Reports Vol. 4 No. 10

Table 1. Baseline Characteristics

Characteristics n (%)
Age
Median, range 78, 75-86
<80 37 (69)
>80 17 (31)
Sex
Male 43 (80
Female 11 (20)
ECOG performance status
0 20 (37)
1 34 (63)
Smoking status
Former/current 31/11 (57/20)
Never 12 (22)
Stage
Ill/recurrence 3/15 (6/28)
v 36 (67)
Histology
Adeno 40 (74)
Squamous/others 8/6 (15/11)
EGFR mutation
Positive 6 (11)

Negative/unknown
Prior chemotherapy
Chemo-naive
ICI/EGFR TKI/adjuvant chemo
Prior surgery

45/3 (83/6)

43 (80%)
5/413 (9%/7%16%)°

Post-surgery 16 (30)

None 38 (70)
Prior radiation

Irradiated 10 (19

None 44 (81

“0One duplication.
Chemo, chemotherapy; ECOG, Eastern Cooperative Oncology Group; ICI,
immune-checkpoint inhibitor; TKI, tyrosine kinase Inhibitor.

duplication). A total of 17 (30%) prior surgery and 10
(19%) prior radiation therapies were performed.

A total of 21 (38.9%) partial response, 22 (40.7%)
stable disease, nine (16.7%) progressive disease, and two
(3.7%) not assessable were confirmed, resulting in ORR of
389% (90% CI: 27.7%-51.0% and 95% CI: 25.9%-
53.1%) and disease control rate of 79.6% (Table 2).
Figure 14 and B reveal waterfall and spider plots.

Table 2. Objective Response

Confirmed Response n (%)
Complete response 0

Partial response 21 (38.9)
Stable disease 22 (40.7)
Progressive disease 9 (16.7)
Not assessable 2 (3.7)

Response rate: 38.9% (90% Cl: 27.7%-51.0%, 95%Cl: 25.9%-53.1%)
Disease control rate: 79.6% (95% Cl: 66.5%-89.4%)

Cl, confidence interval.
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Figure 1. Waterfall (A) and spider (B) plots.

Median PFS and OS were 5.2 (95% CI: 4.2-6.9) and
12.7 (95% CI: 10.2-18.9) months, respectively (Fig. 24
and B). One-year PFS rate was 8.7%. 1-, 2-, and 3-year OS
rates were 56.8%, 26.6%, and 12.5%. Subgroup analysis
of OS found history of ICI as a prognostic factor for
longer survival (Fig. 34). Figure 3B exhibits Kaplan-
Meier plots of OS by ICI treatment history. Patients
with ICI treatment had better prognosis than those
without (median OS: 19.8 [95% CI: 12.5-33.7] mo versus
9.9 [95% CI: 7.0-13.1] mo, p = 0.0057). One-, 2-, and 3-
year OS rates of receiving ICI treatment versus no ICI
treatment were 80.0% versus 42.7%, 38.2% versus
21.0%, and 23.9% versus 0%, respectively.

The median number of treatment cycles of docetaxel
was 5 (range: 1-15), of ramucirumab 5 (range: 1-20).
Dose reduction of docetaxel was performed to 50 mg at
22 (40.7%) cases, 40 mg at four cases (7.4%), and
terminated at four cases (7.4%). Ramucirumab was
skipped in 15 cases (27.8%) and terminated in two cases
(3.7%) because of AEs.

A total of 39 patients (72.2%) received post-study
treatments. A total of 34 (63.0%) systemic therapy, 15
(27.8%) radiation therapy, and one (1.9%) surgery were
carried out. Systemic therapies included: 18 (33.3%)
cytotoxic monotherapies; 17 (31.5%) immunotherapies;
nine (16.7%) platinum doublets; and four (7.4%) EGFR
TKIs. Second, third, fourth, and fifth-line systemic ther-
apies were administered in 34 (63.0%), 11 (20.4%), six
(11.1%), and one (1.9%), respectively.

Table 3 shows safety profile, including AEs: incidence
greater than or equal to 10% or any grade greater than or
equal to 3. There were one (1.9%) FN, two (3.7%) bleeding
grade greater than or equal to 3, and one (1.9%)
treatment-related death (grade 5 pneumonitis). Pneu-
monitis occurred in five patients (9.3%) (grade 1/2/3/4/
5: two [3.7%]/one [1.9%]/one [1.9%]/zero [0%]/one
[1.9%]). Hematological toxicities grade greater than or
equal to 3: four (7.4%) thrombocytopenia; and three
(5.6%) neutropenia, while non-hematological toxicities
grade greater than or equal to 3: six (11.1%) hyposodium;
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Figure 2. Kaplan-Meier plots of progression-free survival (A) and overall survival (B).

5 (9.3%) hypertension; four (7.4%) anorexia; and three
(5.6%) oral mucositis were observed.

Discussion

To the best of our knowledge, our study is the first
to evaluate the effectiveness of primary prophylactic
PEG-G-CSF support in docetaxel plus ramucirumab
treatment for chemo-naive elderly patients with
advanced NSCLC. FN incidence in our study was only
1.9% (1 of 54 patients), compared with 34% on
docetaxel plus ramucirumab arm in a Japanese ran-
domized phase 2 study.” FN is still an oncologic
emergency situation and occasionally induces a fatal
AE, particularly in elderly patients. Routine primary
prophylactic PEG-G-CSF support could highly reduce
the incidence of FN, providing a safer treatment for
elderly NSCLC patients.

Our study exhibited ORR of 38.9%. Although a final
target enrollment was not completed, ORR exceeded our
expected ORR of 35% with a statistical power of 75%,

which was near the initial set power of 80%. Our pre-
viously conducted WJTOG9904 study revealed that ORRs
of docetaxel and vinorelbine were 22.7% and 9.9%,
respectively.” Results of carboplatin-based combination
therapies reported ORR of 27% to 37%.*® Median PFS
of our study was 5.2 months. The above studies exhibi-
ted median PFS of 3 to 8 months.” ® Data suggests a
potency of docetaxel plus ramucirumab over cytotoxic
monotherapies, which could be comparable to
carboplatin-based combination regimens in chemo-naive
elderly patients with NSCLC.?

Subset analysis revealed a better prognosis in those
with ICI treatment history than those without. Some data
found efficacy of ICI or chemo-ICI combination therapy
for elderly patients."*>™'° Their and our data suggest the
priority of ICI treatment even for elderly patients. More
effective and safer ICIs or their combination regimens
should be preferentially developed for chemo-naive
elderly patients with NSCLC, rather than first-line doce-
taxel plus ramucirumab.
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Characteristics  Factors HR 95%Cl
Sex Male vs. Female 1.387 0.633-3.043
Performance status 0 vs. 1 1.351 0.694-2.628 *
Histology Adeno vs. SQ/Others  1.019 0.507-2.047
Age <80 vs. 280 0.773 0.385-1.551 _—
Stage lllb,c/Relapse vs. IV 1.692 (0.843-3.397 *
Smoking status Never vs. Ever 0.672 0.334-1.355 —_—
Hypertension +vs. - 1.229 0.644-2.346 &
Prior ICI Received vs. ICl naive 0.637 0.195-2.084
History of ICI Received vs. None 0.385 0.191-0.773| —ax——
A 0 0.5 1 1.5 2 2.5 3 3.5
Hazard ratio
100+
90 - ICI treatment history Received None
80 - .
0l L, Median OS (month) 19.8 9.9
2| ' 95%CI (month) 12.5-33.7 7.0-13.1
E 50 Ty Log-rank p-value p=0.0057
Q40 | e
o Mae
- TN -
20 oo ctnaeee :
10 + """“""“:
o . . . . i . . . )
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
B Time (months)

Figure 3. Subgroup analysis of overall survival (A) and Kaplan-Meier plots of overall survival by history of immunotherapy (B).
SQ, squamous; ICI, immune-checkpoint inhibitor; HR, hazard ratio; Cl, confidence interval; and OS, overall survival.

Safety profile except FN suggested a general tolera-
bility of docetaxel plus ramucirumab under PEG-G-CSF
support for elderly patients with NSCLC. Frequency of
hematological AEs grade greater than or equal to 3 were
quite low, especially incidence of neutropenia grade
greater than or equal to 3 at 5.6% with primary prophy-
lactic PEG-G-CSF. Severe non-hematological toxicities were
also seldom observed. Ramucirumab is a VEGF inhibitor,
and a few bleeding events were observed. Careful moni-
toring of bleeding events is necessary particularly for
elderly patients. There were no grade 4 non-hematological
toxicities, but one (1.9%) treatment-related death (pneu-
monitis) was confirmed. Pneumonitis occurred in five
patients (9.3%), including one (1.9%) grade 5. Although
detailed feedback of the pneumonitic patients’ lungs was
unavailable, 78% of enrolled patients were ever smoker,
implying a possible smoking-related interstitial lung dis-
ease. Careful patient selection is desirable to prevent
pneumonitis in docetaxel plus ramucirumab with PEG-G-
CSF for elderly patients with NSCLC.

Our study has several limitations. First, our study was
terminated before full accrual, and the number of final
enrollment (n = 54) did not reach our initial targeted
sample size (N = 65). However, the ORR (38.9%) excee-
ded our expected ORR (35%), suggesting the effectiveness

of our studied treatment. Second, our study is a single arm
phase 2 study without a reference arm. Synergistic effect
of ramucirumab was unable to be evaluated in combina-
tion with docetaxel. Nevertheless, historical data of doce-
taxel monotherapy revealed relatively lower ORR and
shorter PFS.* Our study suggests the potency of additional
ramucirumab to docetaxel under PEG-G-CSF support for
chemo-naive elderly patients with NSCLC. Third, immu-
notherapy is already the main stream treatment even for
elderly NSCLC patients. Our study was planned before
approval of first-line ICI monotherapies or chemo-ICI
combination therapies. In current clinical practice, such
ICI containing regimens are often used in first-line treat-
ment for “fit” elderly patients. Actually, patient accrual of
our study became difficult after approval of first-line IClIs.
Our adopted docetaxel plus ramucirumab is a standard of
care for the second-line setting. After ICI exposure, doce-
taxel plus ramucirumab exerted a notable efficacy.'®*®
Therefore, sequential first-line ICIs followed by docetaxel
plus ramucirumab might be favorable over exploring first-
line docetaxel plus ramucirumab for elderly patients.

In conclusion, our study revealed the efficacy and
safety of docetaxel plus ramucirumab with primary
prophylactic PEG-G-CSF support for chemo-naive elderly
patients with advanced NSCLC. Primary prophylactic
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Table 3. Safety Profile

Adverse Events Grade 1 Grade 2 Grade >3
Laboratory
Leukopenia 1(1.9) 12 22.2) 1 (1.9)
Anemia 21 (38.9) 12 (22.2) 2 (3.7)
Thrombocytopenia 28 (51.9) 10 (18.5) 4 (7.4)
Neutropenia 5 (9.3) 7 (13.0) 3 (5.6)
AST increased 25 (46.3) 2 (3.7) 1(1.9)
ALT increased 9 (16.7) 1(1.9) 1(1.9)
Albumin decreased 8 (14.8) 29 (53.7) 1(1.9)
Creatinine increased 8 (14.8) 0 (0) 0 (0)
Hyper-Sodium 6 (11.1) 0 (0) 0 (0)
Hypo-Sodium 20 (37.0) 0 (0) 6 (11.1)
Hyper-Potassium 13 (24.1) 2 (3.7) 0 (0)
Hypo-Potassium 15 (27.8) 0 (0) 1(1.9)
Hyper-Calcium 2 (3.7) 0 (0) 1(1.9)
Hypo-Calcium 13 (24.1) 2 (3.7) 0 (0)
Ramucirumab-related
Hypertension 5(9.3) 5(9.3) 5(9.3)
Proteinuria 14 (25.9) 12(22.2) 1(1.9)
Thromboembolism 0 (0) 1(1.9) 0 (0)
Pulmonary bleeding 3 (5.6) 2 (3.7) 0 (0)
Extra-pulmonary bleeding 12 (22.2) 3 (5.6) 2 (3.7)
Others
Febrile neutropenia 0 (0) 0 (0) 1(1.9)
Interstitial lung disease 2 (3.7) 1(1.9) 2 (3.7)°
Peripheral neuropathy 5 (9.3) 2 (3.7) 0 (0)
Nausea 15 (27.8) 9 (16.7) 0 (0)
Vomiting 8 (14.8) 1(1.9) 0 (0)
Fever 17 (31.5) 3 (5.6) 0 (0)
Heart failure 0 (0) 0 (0) 1(1.9)
Diarrhea 6 (11.1) 2 (3.7) 1(1.9)
Infection 0 (0) 7 (13.0) 5 (9.3)
Pleural effusion 1(1.9) 3 (5.6) 1(1.9)
Malaise 18 (33.3) 51(9.3) 1(1.9)
Dyspnea 2 (3.7) 2 (3.7) 2 (3.7)
Oral mucositis 6 (11.1) 9 (16.7) 3 (3.7)
Anorexia 15 (27.8) 6 (11.1) 4 (5.6)
Alopecia 4 (7.4) 3 (5.6) 0 (0)
Nail change 6 (11.1) 2 (3.7) 2 (3.7)
Fatigue 1(1.9) 3 (5.6) 1(1.9)
Rash 5(9.3) 1(1.9) 0 (0)
Edema 7 (13.0) 7 (13.0) 1(1.9)
Constipation 6 (11.1) 3 (5.6) 0 (0)
Dysgeusia 3 (5.6) 5(9.3) 0 (0)

Note: All values are n (%).
%0ne grade 3, another grade 5.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

PEG-G-CSF highly reduced incidence of FN (1.9%: 1 of 54
patients), relative to historical control data. Our study
provided evidence on clinical utility of primary prophy-
lactic PEG-G-CSF for chemo-naive elderly patients.
Although there are only few regimens with FN incidence
greater than or equal to 20% for NSCLC, primary pro-
phylactic PEG-G-CSF could be useful for frail patients
such as elderly and or or poor PS.
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