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University—Cerrahpaşa, Istanbul, Turkey
cDepartment of Respiratory Oncology, University Hospital KU Leuven, Leuven, Belgium
dSarah Cannon Research Institute, Nashville, Tennessee
eDepartment of Medical Oncology, National Taiwan University Cancer Center, Taipei, Taiwan
fDepartment of Internal Medicine, Kurume University School of Medicine, Kurume, Japan
gThoracic Oncology Unit, Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
*Affiliation at the time the study was conducted.
Disclosure: Dr. Park reports providing advisory or consultancy and
speaker services to AstraZeneca and Boehringer Ingelheim;
providing advisory or consultancy services to AbbVie, Amgen, Blue-
print Medicines, Bristol Myers Squibb, Daiichi Sankyo, Eli Lilly, Loxo
Oncology, Merck KGaA, Darmstadt, Germany, Merck Sharp & Dohme,
and Ono Pharmaceutical; and receiving research funding from
AstraZeneca and Merck Sharp & Dohme Oncology. Dr. Vansteenkiste
reports receiving honoraria from AstraZeneca, Bristol Myers Squibb,
and Merck Sharp & Dohme Oncology; providing advisory or consul-
tancy services to AstraZeneca, Boehringer Ingelheim, Bristol Myers
Squibb, Merck KGaA, Darmstadt, Germany, Merck Sharp & Dohme
Oncology, Novartis, and Roche; and receiving institutional research
funding from Merck Sharp & Dohme. Dr. Spigel reports to be a
member of the ASCO Adjuvant Lung Cancer Guideline Committee;
providing advisory or consultancy services to Aptitude Health,
AstraZeneca, Bayer, Bristol Myers Squibb, Celgene, Dracen, EMD
Serono, Evelo Therapeutics, Genentech/Roche, GlaxoSmithKline,
Iksuda Therapeutics, Illumina, Merck & Co., Molecular Templates,
Nektar, Novartis, Pfizer, PharmaMar, Seattle Genetics, Takeda,
Triptych Health Partners, TRM Oncology, and Williams and Connolly
LLP; receiving institutional research funding from Aeglea Bio-
therapeutics, Astellas, AstraZeneca, BIND Therapeutics, Bristol
Myers Squibb, Celgene, Celldex, Clovis Oncology, Daiichi Sankyo,
Eisai, EMD Serono, G1 Therapeutics, Genentech/Roche, GRAIL,
ImClone Systems, Immunogen, Ipsen, Janssen Oncology, Eli Lilly,
MedImmune, Merck & Co., Molecular Partners, Nektar, Neon Thera-
peutics, Novartis, Takeda, Transgene, and University of Texas
Southwestern Medical Center—Simmons Cancer Center; and receiving
travel, accommodations, and expenses from Amgen, AstraZeneca,
Bristol Myers Squibb, Celgene, Daiichi Sankyo, Genentech, Glax-
oSmithKline, Janssen Oncology, Merck & Co., Novartis, Pfizer,
Seattle Genetics, Spectrum, and Takeda. Dr. Yang reports receiving
personal fees from Amgen, AstraZeneca, Bayer, Blueprint Medicines,
Boehringer Ingelheim, Bristol Myers Squibb, Celgene, Chugai Phar-
maceutical, Daiichi Sankyo, Eli Lilly, Hansoh Pharmaceuticals, Merck
KGaA, Darmstadt, Germany, Merck Sharp & Dohme, Novartis, Ono
Pharmaceuticals, Pfizer, Roche/Genentech, Takeda Oncology, and
Yuhan Pharmaceuticals. Dr. Garassino reports receiving grants and
personal fees from AstraZeneca, Bayer, Blueprint Medicine, Bristol
Myers Squibb, Celgene, Eli Lilly, GlaxoSmithKline S.p.A., Incyte,

Janssen, Merck Sharp & Dohme, Novartis, Otsuka Pharma, Pfizer,
Roche, Sanofi-Aventis, and Spectrum Pharmaceutcials; receiving
grants from Clovis Oncology, Exelisis, Ipsen, MedImmune, Merck
KGaA, Merck Serono, and Tiziana Sciences; receiving personal fees
from Boehringer Ingelheim, Daiichi Sankyo, Inivata, Mirati Thera-
peutics, Regeneron Pharmaceuticals, Seattle Genetics, and Takeda;
and receiving nonfinancial support from Eli Lilly and Merck Sharp &
Dohme. Dr. Marinis reports providing advisory and consultancy
services for AstraZeneca, Bristol Myers Squibb, Merck Sharp &
Dohme Oncology, Pfizer, and Roche/Genentech. Dr. Polychronis re-
ports receiving personal fees from Amgen, Boehringer Ingelheim,
Bristol Myers Squibb, Eli Lilly, Merck Sharp & Dohme, and Roche. Drs.
Xiong, Bajars, and Ruisi are employees of EMD Serono Research &
Development Institute, Inc., Billerica, MA, an affiliate of Merck
KGaA, Darmstadt, Germany. Dr. Ruisi also reports owning stock in
Bristol Myers Squibb. Dr. Barlesi reports receiving honoraria from
AstraZeneca; receiving honoraria and providing advisory or consul-
tancy services to AstraZeneca/MedImmune, Bayer, Boehringer
Ingelheim, Bristol Myers Squibb, Genentech/Roche, Eli Lilly, Merck
KGaA, Darmstadt, Germany, Merck Sharp & Dohme Oncology,
Novartis, Pfizer, Pierre Fabre, and Takeda; receiving institutional
research funding from AbbVie, Amgen, Bayer, Boehringer Ingelheim,
Bristol Myers Squibb, Eisai, Innate Pharma, Ipsen, Eli Lilly, Merck
KGaA, Darmstadt, Germany, Merck Sharp & Dohme Oncology,
Novartis, Pfizer, Pierre Fabre, Roche/Genentech, Sanofi/Aventis,
and Takeda; and receiving travel, accommodation, or expenses from
AstraZeneca/MedImmune, Bristol Myers Squibb, Merck Sharp &
Dohme Oncology, and Roche/Genentech. The remaining authors
declare no conflict of interest.

Address for correspondence: Fabrice Barlesi, MD, PhD, Gustave
Roussy Cancer Campus, Villejuif, France E-mail: Fabrice.BARLESI@
gustaveroussy.fr

ª 2021 International Association for the Study of Lung Cancer.
Published by Elsevier Inc. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

ISSN: 1556-0864

https://doi.org/10.1016/j.jtho.2021.03.009

Journal of Thoracic Oncology Vol. 16 No. 8: 1369–1378

mailto:Fabrice.BARLESI@gustaveroussy.fr
mailto:Fabrice.BARLESI@gustaveroussy.fr
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jtho.2021.03.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtho.2021.03.009&domain=pdf


1370 Park et al Journal of Thoracic Oncology Vol. 16 No. 8
hThoracic Oncology Division, European Institute of Oncology, Istituto di Ricovero e Cura a Carattere Scientifico (IRCCS),
Milan, Italy
iDepartment of Lung Diseases, Regional Lung Disease Hospital, Otwock, Poland
jDepartment of Medical Oncology, Mount Vernon Cancer Centre, Northwood, United Kingdom
kDepartment of Medical Oncology, Ege University Hospital, Izmir, Turkey
lCentrum Onkologii-Instytut im. Marii Skłodowskiej—Curie w Warszawie, Warsaw, Poland
mDepartment of Internal Medicine, Seoul National University Bundang Hospital, Seoul National University College of
Medicine, Seongnam, Republic of Korea
nCenter for Immuno-Oncology, Medical Oncology and Immunotherapy, University Hospital of Siena, Siena, Italy
oInstituto Nacional del Cáncer, Santiago, Chile
pEMD Serono Research & Development Institute Inc., Billerica, Massachusetts; an affiliate of Merck KGaA, Darmstadt,
Germany
qCRCM, INSERM, CNRS, Aix Marseille University, Marseille, France*
rGustave Roussy Cancer Campus, Villejuif, France

Received 18 December 2020; revised 2 March 2021; accepted 10 March 2021
Available online - 9 April 2021
ABSTRACT

Introduction: In the JAVELIN Lung 200 trial, avelumab
(anti-programmed death-ligand 1 [PD-L1] antibody) did not
significantly prolong overall survival (OS) versus docetaxel
in patients with platinum-treated PD-L1þ NSCLC. We
report greater than 2-year follow-up data.

Methods: Patients with stage IIIB or IV or recurrent NSCLC
with disease progression after platinum-doublet chemo-
therapy were randomized 1:1 to avelumab 10 mg/kg every 2
weeks or docetaxel 75mg/m2 every 3weeks. The primary end
point was OS in patients with PD-L1þ tumors (greater than or
equal to 1% tumor cell expression; IHC 73-10 pharmDx assay).

Results: Of 792 patients, 529 had PD-L1þ tumors (264 versus
265 in the avelumab versus docetaxel arms, respectively). As of
March 4, 2019, median duration of follow-up for OS in the PD-
L1þ populationwas35.4months in the avelumab armand34.7
months in the docetaxel arm; study treatment was ongoing in
25 (9.5%) versus 0 patients, respectively. In the PD-L1þ pop-
ulation, 2-year OS rates (95% confidence interval [CI]) with
avelumab versus docetaxel were 29.9% (24.5%–35.5%) versus
20.5% (15.6%–25.8%); in greater than or equal to 50% PD-
L1þ subgroups, 2-year OS rates were 36.4% (29.1%–43.7%)
versus 17.7% (11.8%–24.7%) and in the greater than or equal
to 80% subgroup were 40.2% (31.3%–49.0%) versus 20.3%
(12.9%–28.8%), respectively. Median duration of response
(investigator assessed) was 19.1 months (95% CI: 10.8–34.8)
versus 5.7 months (95% CI: 4.1–8.3). Safety profiles for both
arms were consistent with the primary analysis.

Conclusions: Although the JAVELIN Lung 200 primary
analysis (reported previously) revealed that avelumab did not
significantly prolong OS versus docetaxel in patients with
platinum-treated PD-L1þ NSCLC, posthoc analyses at 2 years
of follow-up revealed that 2-year OS rates were doubled with
avelumab in subgroupswith higher PD-L1 expression (greater
than or equal to 50% and greater than or equal to 80%).

� 2021 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Avelumab; PD-L1; Non–small cell lung cancer;
Second-line; Phase 3
Introduction
Since 2015, immune checkpoint inhibitors that

inhibit the programmed cell death protein-1 (PD-1) or
programmed death-ligand 1 (PD-L1) interaction have
become established therapeutic options for the treat-
ment of advanced NSCLC on the basis of data from
randomized trials of nivolumab, pembrolizumab, and
atezolizumab.1–4

Avelumab (anti–PD-L1) has been approved in meta-
static Merkel cell carcinoma as first-line or later mono-
therapy, in advanced urothelial carcinoma as first-line
maintenance and as second-line therapy after disease
progression on platinum-based chemotherapy, and in
combination with axitinib as first-line treatment for
advanced renal cell carcinoma.5,6

Avelumab has also shown clinical activity in patients
with advanced NSCLC as first-line or second-line treat-
ment in two phase 1 cohorts.7,8 In a subsequent phase 3
open-label trial, JAVELIN Lung 200, avelumab did not
significantly improve overall survival (OS) (primary end
point) compared with docetaxel in patients with stage
IIIB or IV PD-L1þ (defined as expression on greater than
or equal to 1% of tumor cells using the 73-10 PD-L1
assay [Agilent Technologies, Dako, Carpinteria, CA])
NSCLC who had progressed after treatment with
platinum-containing doublet chemotherapy.9 In the pri-
mary analysis, reported after a median follow-up of 18.3
months, median OS in the PD-L1þ population was 11.4
months (95% confidence interval [CI]: 9.4–13.9 mo)
with avelumab versus 10.3 months (95% CI: 8.5–13.0
mo) with docetaxel (hazard ratio [HR] ¼ 0.90 [96% CI:
0.72–1.12]). However, posthoc analyses suggested that
OS was affected by the high frequency of poststudy im-
mune checkpoint inhibitor use in the docetaxel arm.10

Prespecified exploratory analyses from JAVELIN Lung

http://creativecommons.org/licenses/by-nc-nd/4.0/
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200 revealed longer OS with avelumab versus docetaxel
in patients with tumors with higher PD-L1 expression9;
median OS in patients with greater than or equal to 50%
PD-L1 expression was 13.6 versus 9.2 months (HR ¼
0.67 [95% CI: 0.51–0.89]) and in patients with greater
than or equal to 80% PD-L1 expression was 17.1 versus
9.3 months (HR ¼ 0.59 [95% CI: 0.42–0.83]). The greater
than or equal to 80% PD-L1 cutoff for the 73-10 assay is
comparable to a tumor proportion score of greater than
or equal to 50% with the 22C3 (pembrolizumab) assay,
each identifying approximately 30% of patients with
advanced NSCLC.1,9,11

We report updated data from the JAVELIN Lung 200
study with an additional 16 months of median follow-up
(greater than or equal to 24 months in all patients).

Materials and Methods
Study Design and Treatment

JAVELIN Lung 200 is an open-label, multicenter,
randomized phase 3 trial evaluating avelumab versus
docetaxel as second-line treatment in patients with
advanced NSCLC. Full eligibility criteria for this trial
were reported previously.9 Briefly, eligibility criteria
included patients with histologically confirmed stage IIIB
or IV or recurrent NSCLC with disease progression after
platinum-doublet treatment and tumor material avail-
able for biomarker assessment, an Eastern Cooperative
Oncology Group performance status of 0 or 1, and
adequate hematologic, renal, and hepatic function. Pa-
tients were not eligible if they had received an immune
checkpoint inhibitor therapy or systemic anticancer
treatment previously after disease progression with
platinum-based therapy.

The study protocol was approved by institutional re-
view boards and ethics committees at each institution. The
study was done in accordance with the trial protocol, Good
Clinical Practice guidelines, and the Declaration of Helsinki,
and all patients provided written informed consent.

Procedures and Assessments
All procedures, assessments, and statistical method-

ologies were reported previously.9 Patients were ran-
domized 1:1 to receive either avelumab 10 mg/kg every
2 weeks or docetaxel 75 mg/m2 every 3 weeks. Alloca-
tion was stratified by PD-L1 status (PD-L1þ versus
PD-L1�) and NSCLC histology (squamous versus non-
squamous). PD-L1þ status was defined as PD-L1
expression on greater than or equal to 1% of tumor
cells, evaluated centrally using the 73-10 assay. No
crossover to the avelumab arm was permitted. The pri-
mary end point was OS, and the primary analysis pop-
ulation was patients with PD-L1þ tumors. Analyses of
PD-L1þ subgroups defined by greater than or equal to
50% and greater than or equal to 80% expression were
prespecified exploratory end points. Tumors were eval-
uated by radiographic imaging at baseline, every 6
weeks for the first 12 months, and then every 12 weeks
thereafter. In this update, tumor responses were deter-
mined by investigator assessment according to Response
Evaluation Criteria in Solid Tumors version 1.1. Safety
was evaluated at each treatment visit, and adverse
events (AEs) were coded in accordance with Medical
Dictionary for Regulatory Activities (MedDRA) version
21.1 and graded according to the National Cancer Insti-
tute Common Terminology Criteria for AEs version 4.03.
Infusion-related reactions with avelumab were evalu-
ated as AEs of special interest and identified according to
a prespecified list of MedDRA-preferred terms, including
infusion-related reaction, drug hypersensitivity, hyper-
sensitivity, type 1 hypersensitivity, and anaphylactic re-
action occurring on the day of or the day after the study
drug infusion or various signs and symptoms of infusion-
related reaction (including abdominal pain, back pain,
chills, dyspnea, flushing, hypotension, pyrexia, urticaria,
and wheezing) occurring on the day of the study drug
infusion and resolving within 2 days. Immune-related
AEs (irAEs) were identified using a prespecified list of
MedDRA-preferred terms followed by a comprehensive
medical review.
Results
Patient Characteristics and Disposition

In total, 792 patients were enrolled (intention-to-treat
population) and randomized 1:1 to avelumab or docetaxel
(396 per arm). Of these, 529 (66.8%) had PD-L1þ tumors
(primary population, defined as expression on greater
than or equal to 1% of tumor cells; 264 patients in the
avelumab arm and 265 patients in the docetaxel arm).

Patient demographics and disease characteristics
were similar between avelumab and docetaxel arms and
were reported previously.9 Briefly, in the avelumab and
docetaxel arms of the PD-L1þ population, 182 (68.9%)
versus 185 (69.8%) were of male sex, Eastern Cooper-
ative Oncology Group performance status was 0 in 96
(36.4%) versus 91 (34.3%) and 1 in 168 (63.6%) versus
174 (65.7%), tumor histology was squamous in 88
(33.3%) versus 92 (34.7%) and nonsquamous in 176
(66.7%) versus 173 (65.3%), and smoking status was
ever smoker in 220 (83.3%) versus 224 (84.5%),
respectively. Of 792 total patients, 315 (39.8%) had
greater than or equal to 50% PD-L1þ tumors (168
[21.2%] in the avelumab arm and 147 patients [18.6%]
in the docetaxel arm) and 226 (28.5%) had greater
than or equal to 80% PD-L1þ tumors (120 [15.2%] in
the avelumab arm and 106 patients [13.4%] in the
docetaxel arm).
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At data cutoff (March 4, 2019), median duration of
follow-up for OS in the PD-L1þ population was 35.4
months (range: 0.2–45.3 mo) for avelumab and 34.7
months (range: 0.03–44.4 mo) for docetaxel. In the PD-
L1þ population, study treatment was ongoing in the
avelumab arm only (25 patients [9.5%]). Reasons for
permanent treatment discontinuation (avelumab versus
docetaxel arm) were progressive disease (172 [65.2%]
versus 153 [57.7%] patients), AE (40 [15.2%] versus 41
[15.5%]), loss to follow-up (0 versus 2 [0.8%]), with-
drawal of consent (7 [2.7%] versus 17 [6.4%]), death
(15 [5.7%] versus 11 [4.2%]), and other reasons (phy-
sician’s decision in 2 [0.8%] versus 10 [3.8%], patient’s
decision in 1 [0.4%] versus 1 [0.4%], and maximum
number of docetaxel cycles completed per local practice
in 10 [3.8%]). Median duration of treatment was 3.4
months (range: 0.5–42.3 mo) with avelumab and 2.8
months (range: 0.7–21.8 mo) with docetaxel. In avelu-
mab and docetaxel arms, subsequent immune check-
point inhibitor was received by 17 patients (6.4%)
versus 74 patients (27.9%), respectively. In the doce-
taxel arm, a higher proportion of patients received sub-
sequent immune checkpoint inhibitor treatment among
those with nonsquamous tumors (61 of 173 [35.3%])
versus squamous tumors (13 of 92 [14.1%]).
Efficacy
In the PD-L1þ population (greater than or equal to 1%

expression), median OS with avelumab versus docetaxel
was 11.4 months (95% CI: 9.4–13.8 mo) versus 10.6
months (95% CI: 8.5–12.9 mo), respectively (HR ¼ 0.87
[95% CI: 0.71–1.05]; one-sided p ¼ 0.0721) (Fig. 1A). In
addition, 2-year OS rates were 29.9% (95% CI: 24.5%–
35.5%) versus 20.5% (95% CI: 15.6%–25.8%), respec-
tively. Of patients who had greater than or equal to 2-year
OS in the PD-L1þ population, 10 of 77 patients (13.0%) in
the avelumab arm and 30 of 45 patients (66.7%) in the
docetaxel arm received subsequent immune checkpoint
inhibitor therapy. The difference in OS increased with
increasing PD-L1 expression (Fig. 1B and C). With avelu-
mab versus docetaxel, 2-year OS rates in the greater than or
equal to 50% PD-L1þ subgroup were 36.4% (95% CI:
29.1%–43.7%) versus 17.7% (95% CI: 11.8%–24.7%) and
in the greater than or equal to 80%PD-L1þ subgroupwere
40.2% (95% CI: 31.3%–49.0%) versus 20.3% (95% CI:
12.9%–28.8%), respectively. Median OS values were
consistent with the primary analysis of these subgroups. In
the full-analysis set (all patients irrespective of PD-L1 sta-
tus), 2-year OS rates were 26.6% (95% CI: 22.3%–31.1%)
in the avelumab arm versus 19.8% (95% CI: 15.9%–
24.1%) in the docetaxel arm (Supplementary Fig. 1).

OS findings for avelumab versus docetaxel were
different between patients with squamous versus
nonsquamous NSCLC in the PD-L1þ population
(Supplementary Fig. 2). In patients with squamous
NSCLC, the HR for OS was 0.72 (95% CI: 0.52–1.01), and
2-year OS rates were 31.9% (95% CI: 22.4%–41.9%)
with avelumab versus 16.6% (95% CI: 9.6%–25.3%)
with docetaxel. In patients with squamous NSCLC with
greater than or equal to 50% (n ¼ 120) and greater than
or equal to 80% (n ¼ 80) PD-L1þ tumors, HRs were
0.64 (95% CI: 0.43–0.97) and 0.55 (95% CI: 0.34–0.90),
respectively. In patients with nonsquamous NSCLC, the
HR for OS was 0.95 (95% CI: 0.75–1.21), and 2-year OS
rates were 28.9% (95% CI: 22.3%–35.7%) with avelu-
mab versus 22.5% (95% CI: 16.3%–29.2%) with doce-
taxel. Nevertheless, in patients with nonsquamous
NSCLC with greater than or equal to 50% (n ¼ 195) and
greater than or equal to 80% (n ¼ 139) PD-L1þ tumors,
HRs were 0.67 (95% CI: 0.49–0.93) and 0.67 (95% CI:
0.45–0.99), respectively. Analyses of OS in other sub-
groups of the PD-L1þ population were consistent with
those reported previously (Fig. 2).9 Subgroup analyses in
the full-analysis set were similar.

In the PD-L1þ population, objective response rates
(ORRs) by investigator assessment with avelumab and
docetaxel were 18.9% (95% CI: 14.4%–24.2%) versus
10.6% (95% CI: 7.1%–14.9%), respectively. ORRs with
avelumab increased with increasing PD-L1 expression
(Fig. 3). ORRs in the full-analysis set were 15.2% (95%
CI: 11.8%–19.1%) with avelumab versus 10.6% (95%
CI: 7.8%–14.1%) with docetaxel. Median duration of
response by investigator assessment in the avelumab
and docetaxel arms in the PD-L1þ population was
19.1 months (95% CI: 10.8–34.8 mo) versus 5.7 months
(95% CI: 4.1–8.3 mo), respectively, and differences
were consistent across PD-L1 expression subgroups
(Figs. 3 and 4A and B). Of responding patients in the PD-
L1þ population in the avelumab (n ¼ 50) and docetaxel
(n ¼ 28) arms, proportions with an objective response
lasting greater than or equal to 2 years (calculated by
Kaplan-Meier analysis) were 44.9% (95% CI: 30.3%–
58.5%) in the avelumab arm compared with 4.9% (95%
CI: 0.4%–19.5%) in the docetaxel arm. In the full-analysis
set, median duration of response by investigator assess-
ment in the avelumab and docetaxel arms was 15.4
months (95% CI: 10.6–30.4) versus 5.6 months (95% CI:
4.1–8.3) and responses lasted greater than or equal to 2
years in 40.6% (95% CI: 27.7%–53.1%) versus 6.1%
(95% CI: 1.2%–17.2%) of responders, respectively.
Safety
The overall safety profile of avelumab with long-term

follow-up was consistent with the primary analysis.
Among all treated patients, AEs (related or unrelated)
occurred in 375 of 393 patients (95.4%) in the avelumab
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Figure 1. OS with avelumab versus docetaxel in patients with (A) greater than or equal to 1% PD-L1þ tumors (primary
population), (B) greater than or equal to 50% PD-L1þ tumors, and (C) greater than or equal to 80% PD-L1þ tumors. CI,
confidence interval; HR, hazard ratio; OS, overall survival; PD-L1, programmed death-ligand 1.
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arm and 346 of 365 patients (94.8%) in the docetaxel
arm (Table 1 and Supplementary Table 1). Treatment-
related AEs (TRAEs) of any grade occurred in 252 pa-
tients (64.1%) in the avelumab arm (one additional
patient compared with the primary analysis) and 313
patients (85.8%) in the docetaxel arm (identical to the
primary analysis). In the avelumab and docetaxel arms, a
grade 3 or greater TRAE occurred in 41 (10.4%) versus



Patients, n Median OS, months HR (95% CI)

Overall

Sex

Race

Ethnicity

264 vs 265  11.4 vs 10.6 0.87 (0.72–1.06)

Male
Female

182 vs 185
82 vs 80

 11.4 vs 8.8   
 10.8 vs 13.1 

0.82 (0.65–1.03)
1.02 (0.72–1.45)

Caucasian/White
Asian
Black/African American
Other

Non–Hispanic/Latino
Hispanic/Latino
All other subjects
Japanese living in Japan

197 vs 201
38 vs 29

228 vs 227
36 vs 38

10.8 vs 10.2
8.6 vs 8.6

10.6 vs 9.4  
14.7 vs 15.4

0.89 (0.71–1.12)
0.72 (0.42–1.22)
0.86 (0.70–1.07)
0.95 (0.58–1.56)

Pooled region
US and Western Europe
Eastern Europe
Asia 
Rest of the World

71 vs 70
55 vs 52
69 vs 80
69 vs 63

  9.1 vs 10.3
10.5 vs 9.0  
14.5 vs 12.9
10.6 vs 11.1

0.89 (0.61–1.30)
0.87 (0.56–1.33)
0.86 (0.60–1.24)
0.86 (0.58–1.26)

ECOG PS
96 vs 91

168 vs 174
0
1

Histology
88 vs 92

176 vs 173
Squamous cell
Non–squamous

10.6 vs 7.5  
11.5 vs 12.8

0.72 (0.52–1.01)
0.95 (0.75–1.21)

Smoking status
43 vs 41

220 vs 224
Never smoking
Ever smoker 

13.9 vs 18.5
10.6 vs 8.6  

1.29 (0.78–2.12)
0.82 (0.67–1.02)

Number of prior therapies
233 vs 238
31 vs 27

168 vs 147
218 vs 243

10 vs 6  

1 Prior therapy
≥ 2 Prior therapies

11.7 vs 9.4  
  8.0 vs 16.6

0.81 (0.66–1.00)
1.63 (0.91–2.91)

≥ 50% PD–L1+ 
Positive
Negative
Non–evaluable 

13.6 vs 9.2  
9.4 vs 9.9

   6.8 vs 17.1 

0.66 (0.51–0.85)
1.14 (0.93–1.39)
1.55 (0.40–6.07)

18.9 vs 12.0
8.7 vs 9.0

0.72 (0.52–1.01)
0.98 (0.77–1.24)

182 vs 170
71 vs 81
3 vs 1
1 vs 4

10.5 vs 10.2
13.1 vs 12.4
4.7 vs 5.5

0.87 (0.69–1.10)
0.88 (0.61–1.25)

1.14 (0.10–13.27)

Favors avelumab Favors docetaxel

120 vs 106
266 vs 284

10 vs 6  

≥ 80% PD–L1+ 
Positive
Negative
Non–evaluable 

17.1 vs 9.3  
9.4 vs 9.9

  6.8 vs 17.1

0.62 (0.46–0.84)
1.07 (0.89–1.28)
1.55 (0.40–6.07)

0.1 0.5 1.0 10.0

Figure 2. Subgroup analysis of OS in the PD-L1þ population. CI, confidence interval; ECOG PS, Eastern Cooperative Oncology
Group performance status; HR, hazard ratio; OS, overall survival; PD-L1, programmed death-ligand 1.
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180 (49.3%), respectively, representing two additional
patients in the avelumab arm compared with the pri-
mary analysis. In the avelumab arm, the most common
TRAEs of any grade were decreased appetite (34
[8.7%]), asthenia (31 [7.9%]), and fatigue (31 [7.9%])
and of grade 3 or greater were increased lipase (5
[1.3%]), increased alanine aminotransferase (3 [0.8%];
one additional patient versus the primary analysis),
increased g-glutamyltransferase (3 [0.8%]), and pneu-
monitis (3 [0.8%]). In the docetaxel arm, the most
common TRAEs of any grade were alopecia (97
[26.6%]), anemia (69 [18.9%]), and decreased appetite
(66 [18.1%]) and of grade 3 or greater were neu-
tropenia (51 [14.0%]), febrile neutropenia (37
[10.1%]), and decreased neutrophil count (36 [9.9%]),
with incidences of these TRAEs unchanged since the
primary analysis.
Infusion-related reactions in the avelumab arm using
an expanded definition (see Methods for signs and
symptoms included) occurred at any grade in 107 pa-
tients (27.2%) and at grade 3 or greater in six patients
(1.5%), unchanged from the primary analysis. In
avelumab-treated patients, irAEs of any grade occurred
in 68 patients (17.3%) (Supplementary Table 2). The
most common irAEs were hypothyroidism (20 [5.1%]),
rash (14 [3.6%], and pneumonitis (9 [2.3%]). Three
additional patients had an irAE in this analysis compared
with the primary analysis. Newly reported irAEs were
increased blood thyroid-stimulating hormone, dermatitis
acneiform, drug eruption, and skin toxicity, which each
occurred in one patient (0.3%). Compared with the pri-
mary analysis, rates of the after irAEs were reported
each in one additional patient: hypothyroidism, rash,
increased alanine aminotransferase, increased aspartate
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Figure 3. Objective response rate and duration of response by investigator assessment with avelumab versus docetaxel by
PD-L1 expression. aError bars reveal 95% CIs. bOn the basis of Kaplan-Meier estimates. CI, confidence interval; PD-L1, pro-
grammed death-ligand 1.
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aminotransferase, and increased blood creatine phos-
phokinase. Grade 3 or greater irAEs occurred in 12 pa-
tients (3.1%) with avelumab treatment in this analysis,
an increase of one patient compared with the primary
analysis (Supplementary Table 2). The only newly re-
ported grade 3 or greater irAE was increased aspartate
aminotransferase (1 [0.3%]). Compared with the pri-
mary analysis, rates of the following grade 3 or greater
irAEs were reported each in one additional patient:
increased alanine aminotransferase and increased blood
creatine phosphokinase.

Discussion
Consistent with the primary analysis, 2-year follow-

up from the JAVELIN Lung 200 trial showed no
improvement in OS with avelumab versus docetaxel in
the primary population of patients with PD-L1þ tumors
(greater than or equal to 1% cutoff); however, 2-year
follow-up data from this trial substantiate the previous
finding of markedly increased efficacy for avelumab
versus docetaxel in subgroups with higher levels of tu-
mor PD-L1 expression (greater than or equal to 50% and
greater than or equal to 80% expression cutoffs).
Furthermore, 2-year OS rates for avelumab versus
docetaxel in the greater than or equal to 1% PD-L1þ
population were 29.9% versus 20.5%, whereas 2-year
OS rates were doubled in higher PD-L1þ subgroups:
36% versus 18% in the greater than or equal to 50%
subgroup and 40% versus 20% in the greater than or
equal to 80% subgroup (equivalent to a tumor propor-
tion score of greater than or equal to 50% in
pembrolizumab trials11), respectively. Furthermore, in
the greater than or equal to 80% subgroup, the ORR was
increased by greater than fourfold for avelumab versus
docetaxel (31.7% versus 7.5%, respectively). Of note,
more than two-thirds of patients in the greater than or
equal to 50% subgroup had greater than or equal to 80%
PD-L1 expression, suggesting the greater than or equal
to 80% subgroup may be the main driver of improved
efficacy. Randomization of patients in the trial was
stratified by PD-L1 status (greater than or equal to 1%
expression) but not by higher PD-L1 expression, which is
a limitation of the comparisons between arms in the
higher PD-L1þ subgroups.

Several trials of other immune checkpoint inhibitor
monotherapies in the first-line and postplatinum NSCLC
settings have also reported the greatest efficacy benefits
in subgroups with the highest PD-L1 expression.1,2,12–15

Duration of response was longer with avelumab versus
docetaxel irrespective of PD-L1 status (median 19.1
versus 5.7 mo in the PD-L1þ population and 15.4 versus
5.6 mo in the full-analysis set, respectively). The safety
profile of avelumab after extended treatment remained
consistent with the earlier analysis,10 including a lower
rate of grade 3 or greater TRAEs versus docetaxel
(10.4% versus 49.3%, respectively) and only small in-
creases in AE rates; no new safety signals were identified
with prolonged treatment.

Long-term survival in a subset of patients has been
reported for other anti–PD-1 and anti-PD-L1 agents in
the second-line NSCLC treatment setting after 2 to 3
years of follow-up. In the phase 3 KEYNOTE-010 trial,
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Figure 4. Time to and duration of response with (A) avelumab (n ¼ 50) and (B) docetaxel (n ¼ 28) by investigator assessment
in the PD-L1þ population. PD-L1, programmed death-ligand 1.

1376 Park et al Journal of Thoracic Oncology Vol. 16 No. 8
36-month OS rates for pembrolizumab versus docetaxel
in patients with greater than or equal to 50% PD-L1
expression were 35% versus 13%, respectively.16 In a
2-year updated analysis from the CheckMate 017 and
CheckMate 057 phase 3 trials, 2-year OS rates for
nivolumab versus docetaxel were 23% versus 8% for
squamous NSCLC and 29% versus 16% for non-
squamous NSCLC (both trials included patients with
NSCLC unselected for PD-L1 expression).13 In an
updated analysis from the phase 3 OAK trial, 2-year OS
rates for atezolizumab versus docetaxel in patients with
greater than or equal to 50% PD-L1 expression (eval-
uated using the Ventana SP142 IHC assay) were 43%
versus 17%.17 OS rates in docetaxel arms across
different studies seem to have increased over time,
consistent with the increasing availability of immune
checkpoint inhibitors as subsequent treatment.17 Direct
cross-trial comparison of OS rates should be inter-
preted with caution owing to differences in study de-
signs and patient populations.

In this trial, patients with squamous NSCLC had a
non-significant trend for longer OS with avelumab
versus docetaxel, whereas OS was similar between arms
in patients with nonsquamous NSCLC, as noted in the
primary analysis. In the docetaxel arm, the proportion of
patients who received subsequent immune checkpoint



Table 1. Overview of Safety in All Treated Patients: Comparison Between the Updated Analysis and the Primary Analysis

Category

Primary Analysis (Data Cutoff:
November 22, 2017)

�24-Mo Follow-Up
(Data Cutoff: March 4, 2019)

Avelumab
(n ¼ 393)

Docetaxel
(n ¼ 365)

Avelumab
(n ¼ 393)

Docetaxel
(n ¼ 365)

AE (related or unrelated), n (%)
Any grade 375 (95.4) 346 (94.8) 375 (95.4) 346 (94.8)
Grade � 3 201 (51.1) 247 (67.7) 209 (53.2) 247 (67.7)

TRAE, n (%)
Any grade 251 (63.9) 313 (85.8) 252 (64.1) 313 (85.8)
Grade � 3 39 (9.9) 180 (49.3) 41 (10.4) 180 (49.3)

Serious AE, n (%) 163 (41.5) 143 (39.2) 167 (42.5) 145 (39.7)
Serious TRAE, n (%) 34 (8.7) 75 (20.5) 35 (8.9) 75 (20.5)
AE leading to permanent treatment

discontinuation, n (%)
84 (21.4) 89 (24.4) 91 (23.2) 90 (24.7)

TRAE leading to permanent
treatment
discontinuation, n (%)

28 (7.1) 51 (14.0) 31 (7.9) 52 (14.2)

irAE, n (%)
Any grade 65 (16.5) NA 68 (17.3) NA
Grade � 3 11 (2.8) NA 12 (3.1) NA

Death owing to AE, n (%) 64 (16.3) 49 (13.4) 64 (17.3) 51 (14.0)
Death owing to TRAE, n (%) 3 (0.8) 14 (3.8) 3 (0.8) 14 (3.8)

AE, adverse event; irAE, immune-related adverse event; NA, not applicable; TRAE, treatment-related adverse event.
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inhibitor treatment was lower in those with squamous
versus nonsquamous histology (14% versus 35%).

Since the JAVELIN Lung 200 trial was initiated, use of
ICIs as first-line treatment for NSCLC without EGFR or
ALK genomic tumor aberrations, either as monotherapy
or within combination regimens, has become standard.18

A phase 3 trial, JAVELIN Lung 100 (NCT02576574), is
evaluating avelumab monotherapy as first-line treatment
versus platinum-based doublet therapy in patients with
PD-L1þ NSCLC. The primary-analysis population is pa-
tients with high PD-L1–expressing tumors (greater than
or equal to 80% expression on tumor cells using the
73-10 assay).19

In conclusion, 2-year follow-up data from the
JAVELIN Lung 200 trial suggested that a subset of
patients experienced long-term efficacy benefits with
avelumab, which were increased with increasing tumor
PD-L1 expression. No new safety signals were observed,
and avelumab continued to have a lower rate of
TRAEs compared with docetaxel.
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