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ABSTRACT
The NCCN Guidelines for Non–Small Cell Lung Cancer (NSCLC)
address all aspects of management for NSCLC. These NCCN
Guidelines Insights focus on recent updates in immunotherapy. For
the 2020 update, all of the systemic therapy regimens have been
categorized using a new preference stratiﬁcation system; certain
regimens are now recommended as “preferred interventions,”
whereas others are categorized as either “other recommended interventions” or “useful under certain circumstances.”
J Natl Compr Canc Netw 2019;17(12):1464–1472
doi: 10.6004/jnccn.2019.0059

NCCN CATEGORIES OF EVIDENCE AND CONSENSUS
Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise
noted.
Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.
PLEASE NOTE
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The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.
The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.
The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
© National Comprehensive Cancer Network, Inc. 2019.
All rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
Lung cancer is the leading cause of cancer death in the
United States.1 In 2019, an estimated 228,150 people in
the United States will be diagnosed with lung and
bronchial cancer, and 142,670 will die of the disease.1
Only 25% of all patients with non–small cell lung cancer
(NSCLC) are alive $5 years after diagnosis; the 5-year
relative survival rate for metastatic disease is approximately 6% when patients receive historic cytotoxic chemotherapy regimens.2 However, certain patients with
metastatic NSCLC who are eligible for newer immunotherapies or targeted therapies are now surviving longer,
with 5-year survival rates ranging from 15% to 50%,
depending on the biomarker.3–12 New ﬁrst-line immunotherapy regimens are now recommended in the NCCN
Clinical Practice Guidelines in Oncology (NCCN Guidelines) for NSCLC, including pembrolizumab monotherapy,
pembrolizumab/chemotherapy, and atezolizumab/
bevacizumab/chemotherapy.13–20 These NCCN Guidelines Insights focus on recent updates in immunotherapy
for eligible patients with metastatic NSCLC. Furthermore, in the 2020 update to the NCCN Guidelines, all of
the systemic therapy regimens have been categorized
using a new preference stratiﬁcation system. These
NCCN Guidelines Insights explain, in greater detail than
the parent NCCN Guidelines, the reasons why the NCCN
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NSCLC Panel revised the guidelines, and provide a
valuable resource for busy healthcare providers who
need to quickly learn about the recent recommendations
to improve outcomes for their patients with metastatic
NSCLC.

Preference Stratiﬁcation
The NCCN Guidelines for NSCLC now include new
categories of preference for all of the systemic therapy
regimens, which are based on clinical trial data and the
expertise of the NCCN NSCLC Panel (see CAT-1, page
1470).20 The diﬀerent categories of preference include
“preferred,” “other recommended options,” and “useful
under certain circumstances.” However, preference
stratiﬁcation is not a tiered system. These new preference
categories are intended to emphasize the most commonly used regimens in clinical practice, and are not
intended to replace the NCCN Categories of Evidence
and Consensus (eg, category 1, category 2A). Previously,
several regimens were already listed as preferred in the
NCCN Guidelines for NSCLC, such as ﬁrst-line therapy
with osimertinib for certain patients with metastatic
NSCLC and EGFR mutations. However, the 2020 update
of the guidelines has expanded the preference stratiﬁcation categories to include all of the systemic therapy
regimens.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 17

Issue 12

| December 2019

Non–Small Cell Lung Cancer, Version 1.2020

First-Line Immunotherapy Regimens
Pembrolizumab Monotherapy
Clinical Trial Data
A phase III randomized trial (KEYNOTE-024) compared
single-agent pembrolizumab versus platinum-based
chemotherapy as ﬁrst-line therapy for patients with
advanced squamous cell carcinoma or nonsquamous
NSCLC, PD-L1 expression levels $50%, and wild type
EGFR or ALK.11,21 The response rate for pembrolizumab
monotherapy was 44.8% (95% CI, 36.8%–53.0%) versus
27.8% (95% CI, 20.8%–35.7%) for chemotherapy alone.21
An updated analysis of KEYNOTE-024 showed that median
overall survival (OS) was longer with pembrolizumab
monotherapy (30.0 months; 95% CI, 18.3–not reached
[NR]) compared with chemotherapy (14.2 months
[95% CI, 9.8–19.0]; hazard ratio [HR], 0.63 [95% CI,
0.47–0.86]).11 Fewer severe treatment-related adverse
events (grades 3–5) were observed in patients receiving
pembrolizumab monotherapy compared with those receiving chemotherapy (31.2% vs 53.3%, respectively).11
Treatment-related deaths occurred in 1.3% (2/154) of
patients receiving pembrolizumab monotherapy versus
2% (3/150) of those receiving chemotherapy alone.11
Another phase III randomized trial (KEYNOTE042) compared single-agent pembrolizumab versus

JNCCN.org

| Volume 17

Issue 12

| December 2019

NCCN GUIDELINES® INSIGHTS

CE

platinum-based chemotherapy as ﬁrst-line therapy for
patients with advanced squamous cell or nonsquamous
NSCLC, PD-L1 expression levels $1%, and wild type EGFR
or ALK.22 OS was similar in patients with PD-L1 levels of
1% to 49% who received single-agent pembrolizumab
(13.4 months; 95% CI, 10.7–18.2) compared with chemotherapy (12.1 months; 95% CI, 11.0–14.0) in a subgroup analysis (HR, 0.92; 95% CI, 0.77–1.11). However, OS
was longer in patients with PD-L1 levels $50% who received single-agent pembrolizumab (20.0 months; 95% CI,
15.4–24.9) compared with chemotherapy (12.2 months
[95% CI, 10.4–14.2]; HR, 0.69 [95% CI, 0.56–0.85]; P5.0003).
Thus, both KEYNOTE-024 and KEYNOTE-042 show that
pembrolizumab monotherapy improves survival compared with platinum-based chemotherapy for patients
with metastatic NSCLC, PD-L1 levels $50%, and negative
test results for EGFR mutations and ALK rearrangements.
In addition, long-term data from KEYNOTE-001 show a
5-year survival of approximately 23% for treatment-naı̈ve
patients and 15.5% for those with metastatic NSCLC
previously treated with pembrolizumab monotherapy;
for patients with PD-L1 levels $50%, 5-year OS was
approximately 29.6% and 25.0%, respectively.3 Median
OS was 22.3 months (95% CI, 17.1–32.3) for treatment-naı̈ve
patients and 10.5 months (95% CI, 8.6–13.2) for those
previously treated with pembrolizumab monotherapy.
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For patients with metastatic NSCLC receiving chemotherapy alone, 5-year OS was approximately 6%.3
NCCN Recommendations
The NCCN NSCLC Panel recommends single-agent
pembrolizumab (category 1; preferred) as a ﬁrst-line
therapy option for certain patients with metastatic
NSCLC and high PD-L1 expression (tumor proportion
score [TPS] $50% by PD-L1 IHC 22C3 pharmDx [Agilent
Technologies, Inc]) based on the results of KEYNOTE-024
and FDA approval (NSCL-28, page 1466).11,20,21 Pembrolizumab monotherapy is recommended (category 1;
preferred) as a ﬁrst-line option for patients with metastatic nonsquamous NSCLC (ie, adenocarcinoma, large
cell carcinoma), squamous cell NSCLC, or NSCLC not
otherwise speciﬁed (NOS); PD-L1 expression levels of
$50%; no contraindications to immunotherapy; and
nonsquamous NSCLC with negative test results for EGFR,
ALK, ROS1, or BRAF genetic alterations. Contraindications to immunotherapy may include active or previously
documented autoimmune disease and/or current use
of immunosuppressive agents, or an oncogene that would
predict lack of beneﬁt. Maintenance therapy with pembrolizumab is also a recommended option (category 1).
The panel also recommends single-agent pembrolizumab
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for patients with metastatic NSCLC and PD-L1 levels of
1% to 49% but negative for EGFR, ALK, ROS1, or BRAF
genetic alterations who either cannot tolerate or refuse
platinum-based chemotherapy with pembrolizumab
(category 2B; useful in certain circumstances) (NSCL-29,
page 1467).22 In patients with PD-L1 levels of 1% to 49%,
the HR of 0.92 is not statistically or clinically signiﬁcant
for pembrolizumab monotherapy versus chemotherapy;
therefore, pembrolizumab/chemotherapy is recommended
(category 1; preferred) if patients can tolerate the therapy.
For the 2020 update, the panel again emphasized that
clinicians should obtain molecular testing results for actionable biomarkers before administering ﬁrst-line therapy,
if clinically feasible; therefore, the panel deleted “or unknown” regarding test results for actionable biomarkers
before administering immunotherapy (see NSCL-28 and
NSCL-29, pages 1466 and 1467, respectively).20 In addition,
the panel added ROS1 rearrangements and BRAF mutations
to the list of actionable biomarkers that need to be negative
before administering immunotherapy.23 Patients with metastatic NSCLC and PD-L1 expression levels of $50%—but
who also have a targetable driver oncogene molecular
alteration (eg, EGFR, ALK, ROS1)—should receive ﬁrstline targeted therapy for that oncogene and not ﬁrst-line
pembrolizumab monotherapy, because targeted therapies

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 17

Issue 12

| December 2019

Non–Small Cell Lung Cancer, Version 1.2020

yield higher response rates (eg, osimertinib, 80%) than
pembrolizumab monotherapy (poor response rates)
in the ﬁrst-line setting, targeted therapy is better tolerated,
and these patients have been found to be unlikely to respond to immune checkpoint inhibitors.24–26

Combination Immunotherapy/
Chemotherapy Regimens
Clinical Trial Data
KEYNOTE-189 was a phase III randomized trial assessing
ﬁrst-line therapy with pembrolizumab/carboplatin (or
cisplatin)/pemetrexed versus carboplatin (or cisplatin)/
pemetrexed in 616 patients with metastatic nonsquamous NSCLC and wild-type EGFR or ALK.16 Most
patients received pembrolizumab/carboplatin/pemetrexed
(n5445; 72%), but some received pembrolizumab/
cisplatin/pemetrexed (n5171; 28%). The estimated rate
of OS at 1 year was 69.2% (95% CI, 64.1%–73.8%) in
patients receiving pembrolizumab/chemotherapy versus 49.4% (95% CI, 42.1%–56.2%) for chemotherapy
alone. After a median follow-up of 10.5 months, median
OS was longer for pembrolizumab/chemotherapy (NR)
compared with chemotherapy alone (11.3. months
[95% CI, 8.7–15.1]; HR for death, 0.49 [95% CI, 0.38–0.64];
P,.001); OS was longer regardless of PD-L1 levels. Tumor
mutational burden also did not predict for response.27
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The response rate was 47.6% (95% CI, 42.6%–52.5%) for
pembrolizumab/chemotherapy versus 18.9% (95% CI,
13.8%–25.0%; P,.001) for chemotherapy alone; however,
the response rate was higher for patients with PD-L1
levels of $50% (61.4% vs 22.9%, respectively). Grade $3
adverse events occurred at a similar rate in both arms
(pembrolizumab/chemotherapy, 67.2% vs chemotherapy, 65.8%). Treatment-related deaths occurred in
6.7% (27/405) of patients receiving pembrolizumab/
chemotherapy versus 5.9% (12/202) of those receiving
chemotherapy alone.
IMpower150 was a phase III randomized trial
assessing ﬁrst-line therapy with atezolizumab combined
with bevacizumab/carboplatin/paclitaxel (ABCP) versus
bevacizumab/chemotherapy for patients with metastatic
nonsquamous NSCLC.17 Median OS was 19.2 months
(95% CI, 17.0–23.8) in the ABCP arm compared with
14.7 months (95% CI, 13.3–16.9) for bevacizumab/
carboplatin/paclitaxel (HR for death, 0.78; 95% CI,
0.64–0.96; P5.02). Response rates were 63.5% (224/353;
95% CI, 58.2%–68.5%) in the ABCP group versus 48.0%
(159/331; 95% CI, 42.5%–53.6%) for bevacizumab/
chemotherapy. Grade 3 to 4 adverse events occurred in
55.7% (219/393) of patients receiving ABCP versus
47.7% (188/394) of those on bevacizumab/chemotherapy.
Treatment-related deaths were similar in both groups
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(ABCP, 2.8% [11/393] vs bevacizumab/chemotherapy,
2.3% [9/394]). A subgroup analysis (IMpower150) reported that subsequent therapy with the ABCP regimen
improved survival in 26 patients with EGFR mutation–
positive metastatic NSCLC whose disease had progressed
after ﬁrst-line EGFR tyrosine kinase inhibitor (TKI) therapy compared with 32 patients treated with bevacizumab/
chemotherapy alone.28
KEYNOTE-407 was a phase III randomized trial
assessing ﬁrst-line therapy with carboplatin/paclitaxel
(or albumin-bound paclitaxel)/pembrolizumab versus
carboplatin/paclitaxel (or albumin-bound paclitaxel) for
patients with metastatic squamous cell NSCLC; 32% of
patients received albumin-bound paclitaxel (also known
as nab-paclitaxel).18 Median OS was 15.9 months (95%
CI, 13.2–NR) with pembrolizumab/chemotherapy versus
11.3 months (95% CI, 9.5–14.8) with chemotherapy alone
(HR for death, 0.64; 95% CI, 0.49–0.85; P,.001). The
response rate was 57.9% (95% CI, 51.9%–63.8%) for
pembrolizumab/chemotherapy versus 38.4% (95% CI,
32.7%–44.4%) for chemotherapy alone. Grade $3 adverse
events were similar in both groups (pembrolizumab/
chemotherapy, 69.8% vs chemotherapy alone, 68.2%).
Treatment-related deaths occurred in 8.3% (23/278) of
patients receiving pembrolizumab/chemotherapy versus
6.4% (18/280) of patients receiving chemotherapy alone.
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NCCN Recommendations
The NCCN NSCLC Panel recommends (category 1;
preferred) pembrolizumab/carboplatin (or cisplatin)/
pemetrexed as ﬁrst-line therapy options for certain patients with metastatic nonsquamous NSCLC based on
a phase III randomized trial (KEYNOTE-189) and on
FDA approval (see NSCL-28, NSCL-29, and NSCL-J 2
of 4, pages 1466, 1467, and 1468, respectively).16,20,29
The pembrolizumab/chemotherapy regimens are recommended (category 1; preferred) as ﬁrst-line therapy options
for patients with metastatic nonsquamous NSCLC (ie,
adenocarcinoma, large cell carcinoma) or NSCLC NOS; no
contraindications to immunotherapy; or nonsquamous
NSCLC with negative test results for EGFR, ALK, ROS1,
or BRAF genetic alterations, regardless of PD-L1 expression levels (see NSCL-28, NSCL-29, and NSCL-J 2
of 4, pages 1466, 1467, and 1468, respectively). The
pembrolizumab/chemotherapy regimens may be used
(category 1; preferred) for patients with metastatic
nonsquamous cell NSCLC and PD-L1 levels of $50% if
they have signiﬁcant disease burden, performance status
0–1, and no actionable molecular biomarkers. Maintenance therapy with pembrolizumab/pemetrexed is also a
recommended option (category 1) if patients received
the pembrolizumab/carboplatin (or cisplatin)/pemetrexed
regimens. Patients with metastatic NSCLC and positive
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PD-L1 expression levels of $1%—but who also have a
driver oncogene molecular alteration (eg, EGFR, ALK,
ROS1)—should receive ﬁrst-line targeted therapy for that
oncogene and not ﬁrst-line immunotherapy regimens,
because targeted therapies have higher response rates
than immunotherapy regimens in the ﬁrst-line setting
and because targeted therapies are better tolerated.24–26
The panel recommends the ABCP regimen (also
known as the quadruplicate regimen) as a ﬁrst-line
therapy option (category 1; other recommended) for
certain patients with metastatic nonsquamous NSCLC or
NSCLC NOS based on results of the IMpower150 trial
and FDA approval (see NSCL-28, NSCL-29, and NSCL-J 2
of 4, pages 1466, 1467, and 1468, respectively).17,20 Firstline therapy with the ABCP regimen is recommended
(category 1; other recommended) for patients with no
contraindications to immunotherapy or bevacizumab
and with negative test results for EGFR, ALK, ROS1, or
BRAF genetic alterations, regardless of PD-L1 expression
levels. The ABCP regimen is listed as an “other recommended” option, because the panel prefers the
pembrolizumab/chemotherapy regimens based on tolerability and experience with these regimens. Maintenance therapy with atezolizumab and bevacizumab is
also recommended for patients who received the ABCP
regimen (category 1) (see “Maintenance Therapy,” pages
1466 and 1467). Although not FDA-approved for patients
with these genetic alterations, the IMpower150 trial did
include these patients after they experienced disease
progression on targeted therapy. Therefore, the ABCP
regimen is also a subsequent therapy option in patients
who have exhausted all TKI options and are considering a
platinum-based regimen. Bevacizumab biosimilars may
be used in any of the systemic therapy regimens containing bevacizumab (eg, ABCP) that are used for eligible
patients with metastatic NSCLC based on clinical data
and FDA approvals.30–34 However, a speciﬁc bevacizumab
biosimilar should be used for the entire regimen, including
maintenance therapy, and should not be substituted in the
middle of therapy.
The panel recommends (category 1; preferred)
carboplatin/paclitaxel (or albumin-bound paclitaxel)/
pembrolizumab as ﬁrst-line therapy options for certain patients with metastatic squamous cell NSCLC
based on results of KEYNOTE-407 and FDA approval (see
NSCL-28, NSCL-29, NSCL-J 3 of 4, pages 1466, 1467, and
1469, respectively).18,20,35 The carboplatin/paclitaxel (or
albumin-bound paclitaxel)/pembrolizumab regimens
are recommended (category 1; preferred) as ﬁrst-line
therapy options for patients with metastatic squamous cell NSCLC and no contraindications to immunotherapy, regardless of PD-L1 expression levels.
The pembrolizumab/chemotherapy regimens may be
used (category 1; preferred) for patients with metastatic
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squamous cell NSCLC and PD-L1 levels of $50% if they
have signiﬁcant disease burden, performance status 0–1,
and no actionable molecular biomarkers. Maintenance
therapy with pembrolizumab is also a recommended
option (category 1) if patients received the carboplatin/
paclitaxel (or albumin-bound paclitaxel)/pembrolizumab
regimens.

Summary
The NCCN Guidelines for NSCLC address all aspects of
disease management. For the 2020 update, all of the
systemic therapy regimens have been categorized using
a new preference stratiﬁcation system by the NCCN
NSCLC Panel; certain regimens are now recommended
as preferred interventions, whereas other regimens are
categorized as either other recommended interventions
or useful under certain circumstances.20 These NCCN
Guidelines Insights focus on recent updates regarding
immunotherapy.
The panel recommends single-agent pembrolizumab
(category 1; preferred) as a ﬁrst-line therapy option for
certain patients with metastatic NSCLC and PD-L1 expression levels of $50% (NSCL-28, page 1466).11,20,21
Pembrolizumab monotherapy is recommended (category
1; preferred) as a ﬁrst-line therapy option for patients with
metastatic nonsquamous NSCLC, squamous cell NSCLC,
or NSCLC NOS; PD-L1 expression levels of $50%; no
contraindications to immunotherapy; and nonsquamous
NSCLC with negative test results for EGFR, ALK, ROS1, or
BRAF genetic alterations. The panel also recommends
single-agent pembrolizumab for patients with metastatic
NSCLC and PD-L1 levels of 1% to 49% who cannot tolerate or refuse platinum-based chemotherapy (category
2B; useful in certain circumstances).22
Pembrolizumab/carboplatin (or cisplatin)/pemetrexed
is recommended as ﬁrst-line therapy (category 1;
preferred) for certain patients with metastatic nonsquamous NSCLC or NSCLC NOS.16,20,29 Pembrolizumab/
chemotherapy regimens are recommended (category 1;
preferred) as ﬁrst-line therapy options for patients with
metastatic nonsquamous NSCLC, no contraindications
to immunotherapy, and negative test results for EGFR,
ALK, ROS1, or BRAF genetic alterations, regardless of
their PD-L1 expression levels. The panel recommends
the ABCP regimen as a ﬁrst-line therapy option (category
1; other recommended) for certain patients with metastatic nonsquamous NSCLC or NSCLC NOS.17,20 The
ABCP regimen is recommended (category 1; other recommended) as a ﬁrst-line option for patients with
metastatic nonsquamous NSCLC, no contraindications
to immunotherapy or bevacizumab, and negative test
results for EGFR, ALK, ROS1, or BRAF genetic alterations,
regardless of PD-L1 expression levels. The ABCP regimen
is listed as an “other recommended” option, because the
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panel prefers the pembrolizumab/chemotherapy regimens based on tolerability and experience with these
regimens.16,18
For certain patients with metastatic squamous cell
NSCLC, carboplatin/paclitaxel (or albumin-bound paclitaxel)/
pembrolizumab is recommended (category 1; preferred) as a
ﬁrst-line therapy option.18,35 The carboplatin/paclitaxel (or
albumin-bound paclitaxel)/pembrolizumab regimens are

Non–Small Cell Lung Cancer, Version 1.2020

recommended (category 1; preferred) as ﬁrst-line therapy
options for patients with metastatic squamous cell NSCLC
and no contraindications to immunotherapy, regardless of
PD-L1 expression levels.
To participate in this journal CE activity, go to
https://education.nccn.org/node/86575

References
1.

Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin
2019;69:7–34.

2.

Howlader N, Noone AM, Krapcho M, et al. SEER Cancer Statistics Review,
1975-2016, National Cancer Institute. Bethesda, MD. Available at https://
seer.cancer.gov/csr/1975_2016/. Based on November 2018 SEER data
submission, posted to the SEER website, April 2019. Accessed October
20, 2019.

3.

4.

5.

6.

7.

8.

9.
10.

11.

12.

13.

14.

15.

16.

17.
18.
19.

1472

Garon EB, Hellmann MD, Rizvi NA, et al. Five-year overall survival for
patients with advanced non‒small-cell lung cancer treated with pembrolizumab: results from the phase I KEYNOTE-001 study. J Clin Oncol
2019;37:2518–2527.
Leighl NB, Hellmann MD, Hui R, et al. Pembrolizumab in patients with
advanced non-small-cell lung cancer (KEYNOTE-001): 3-year results from
an open-label, phase 1 study. Lancet Respir Med 2019;7:347–357.
Lin JJ, Cardarella S, Lydon CA, et al. Five-year survival in EGFR-mutant
metastatic lung adenocarcinoma treated with EGFR-TKIs. J Thorac Oncol
2016;11:556–565.
Pacheco JM, Gao D, Smith D, et al. Natural history and factors associated
with overall survival in stage IV ALK-rearranged non-small cell lung cancer.
J Thorac Oncol 2019;14:691–700.
Shaw AT, Riely GJ, Bang YJ, et al. Crizotinib in ROS1-rearranged advanced non-small-cell lung cancer (NSCLC): updated results, including
overall survival, from PROFILE 1001. Ann Oncol 2019;30:1121–1126.
Singhi EK, Horn L, Sequist LV, et al. Advanced non-small cell lung cancer:
sequencing agents in the EGFR-mutated/ALK-rearranged populations.
Am Soc Clin Oncol Educ Book 2019;39:e187–197.
Zhao D, Chen X, Qin N, et al. The prognostic role of EGFR-TKIs for
patients with advanced non-small cell lung cancer. Sci Rep 2017;7:40374.
Johung KL, Yeh N, Desai NB, et al. Extended survival and prognostic
factors for patients with ALK-rearranged non-small-cell lung cancer and
brain metastasis. J Clin Oncol 2016;34:123–129.
Reck M, Rodrı́guez-Abreu D, Robinson AG, et al. Updated analysis of
KEYNOTE-024: pembrolizumab versus platinum-based chemotherapy for
advanced non-small-cell lung cancer with PD-L1 tumor proportion score
of 50% or greater. J Clin Oncol 2019;37:537–546.
Antonia SJ, Borghaei H, Ramalingam SS, et al. Four-year survival with
nivolumab in patients with previously treated advanced non-small-cell
lung cancer: a pooled analysis. Lancet Oncol 2019;20:1395–1408.
Drilon A, Laetsch TW, Kummar S, et al. Efﬁcacy of larotrectinib in TRK
fusion-positive cancers in adults and children. N Engl J Med 2018;378:
731–739.
Solomon BJ, Besse B, Bauer TM, et al. Lorlatinib in patients with ALKpositive non-small-cell lung cancer: results from a global phase 2 study.
Lancet Oncol 2018;19:1654–1667.
Wu YL, Cheng Y, Zhou X, et al. Dacomitinib versus geﬁtinib as ﬁrst-line
treatment for patients with EGFR-mutation-positive non-small-cell lung
cancer (ARCHER 1050): a randomised, open-label, phase 3 trial. Lancet
Oncol 2017;18:1454–1466.
Gandhi L, Rodrı́guez-Abreu D, Gadgeel S, et al. Pembrolizumab plus
chemotherapy in metastatic non-small-cell lung cancer. N Engl J Med
2018;378:2078–2092.
Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for ﬁrst-line treatment
of metastatic nonsquamous NSCLC. N Engl J Med 2018;378:2288–2301.
Paz-Ares L, Luft A, Vicente D, et al. Pembrolizumab plus chemotherapy for
squamous non-small-cell lung cancer. N Engl J Med 2018;379:2040–2051.
Mok TS, Cheng Y, Zhou X, et al. Improvement in overall survival in a
randomized study that compared dacomitinib with geﬁtinib in patients
with advanced non-small-cell lung cancer and EGFR-activating mutations.
J Clin Oncol 2018;36:2244–2250.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.

Ettinger DS, Wood DE, Aggarwal C, et al. NCCN Clinical Practice
Guidelines in Oncology: Non-Small Cell Lung Cancer. Version 7.2019.
Accessed August 30, 2019. To view the most recent version, visit NCCN.org.
Reck M, Rodrı́guez-Abreu D, Robinson AG, et al. Pembrolizumab versus
chemotherapy for PD-L1-positive non-small-cell lung cancer. N Engl J
Med 2016;375:1823–1833.
Mok TSK, Wu YL, Kudaba I, et al. Pembrolizumab versus chemotherapy for
previously untreated, PD-L1-expressing, locally advanced or metastatic
non-small-cell lung cancer (KEYNOTE-042): a randomised, open-label,
controlled, phase 3 trial. Lancet 2019;393:1819–1830.
Lindeman NI, Cagle PT, Aisner DL, et al. Updated molecular testing
guideline for the selection of lung cancer patients for treatment with
targeted tyrosine kinase inhibitors: guideline from the College of
American Pathologists, the International Association for the Study of Lung
Cancer, and the Association for Molecular Pathology. Arch Pathol Lab
Med 2018;142:321–346.
Soria JC, Ohe Y, Vansteenkiste J, et al. Osimertinib in untreated EGFRmutated advanced non-small-cell lung cancer. N Engl J Med 2018;378:
113–125.
Lisberg A, Cummings A, Goldman JW, et al. A phase II study of pembrolizumab in EGFR-mutant, PD-L11, tyrosine kinase inhibitor naive
patients with advanced NSCLC. J Thorac Oncol 2018;13:1138–1145.
Camidge DR, Dziadziuszko R, Peters S, et al. Updated efﬁcacy and
safety data and impact of the EML4-ALK fusion variant on the efﬁcacy
of alectinib in untreated ALK-positive advanced non-small cell lung
cancer in the global phase III ALEX study. J Thorac Oncol 2019;14:
1233–1243.
Garassino M, Rodriguez-Abreu D, Gadgeel S, et al. Evaluation of TMB in
KEYNOTE-189: pembrolizumab plus chemotherapy vs placebo plus
chemotherapy for nonsquamous NSCLC [abstract]. J Thorac Oncol 2019;
14:S216–217. Abstract OA04.06.
Reck M, Mok TSK, Nishio M, et al. Atezolizumab plus bevacizumab and
chemotherapy in non-small-cell lung cancer (IMpower150): key subgroup
analyses of patients with EGFR mutations or baseline liver metastases in a
randomised, open-label phase 3 trial. Lancet Respir Med 2019;7:
387–401.
Langer CJ, Gadgeel SM, Borghaei H, et al. Carboplatin and pemetrexed
with or without pembrolizumab for advanced, non-squamous non-smallcell lung cancer: a randomised, phase 2 cohort of the open-label
KEYNOTE-021 study. Lancet Oncol 2016;17:1497–1508.
Thatcher N, Goldschmidt JH, Thomas M, et al. Efﬁcacy and safety of the
biosimilar ABP 215 compared with bevacizumab in patients with advanced nonsquamous non-small cell lung cancer (MAPLE): a randomized,
double-blind, phase III study. Clin Cancer Res 2019;25:2088–2095.
Reinmuth N, Bryl M, Bondarenko I, et al. PF-06439535 (a bevacizumab
biosimilar) compared with reference bevacizumab (Avastin), both plus
paclitaxel and carboplatin, as ﬁrst-line treatment of advanced nonsquamous non-small-cell lung cancer: a randomized, double-blind study.
BioDrugs 2019;33:555–570.
Melosky B, Reardon DA, Nixon AB, et al. Bevacizumab biosimilars: scientiﬁc justiﬁcation for extrapolation of indications. Future Oncol 2018;14:
2507–2520.
Weise M, Kurki P, Wolff-Holz E, et al. Biosimilars: the science of extrapolation. Blood 2014;124:3191–3196.
Weise M, Bielsky MC, De Smet K, et al. Biosimilars: what clinicians should
know. Blood 2012;120:5111–5117.
Paz-Ares LG, Luft A, Tafreshi A, et al. Phase 3 study of carboplatinpaclitaxel/nab-paclitaxel (Chemo) with or without pembrolizumab for
patients with metastatic squamous non-small cell lung cancer [abstract].
J Clin Oncol 2018;36:Abstract 105.

© JNCCN—Journal of the National Comprehensive Cancer Network

| Volume 17

Issue 12

| December 2019

