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Abstract
According to rapid development of chemotherapy in advanced non-small cell lung cancer (NSCLC), the Japan Lung Cancer 
Society has been updated its own guideline annually since 2010. In this latest version, all of the procedure was carried out 
in accordance with grading of recommendations assessment, development and evaluation (GRADE) system. It includes 
comprehensive literature search, systematic review, and determination of the recommendation by multidisciplinary expert 
panel which consisted of medical doctors, pharmacists, nurses, statisticians, and patients from patient advocacy group. 
Recently, we have had various types of chemotherapeutic drugs like kinase inhibitors or immune-checkpoint inhibitors. 
Thus, the guideline proposes to categorize patients into three entities: (1) driver oncogene-positive, (2) PD-L1 ≥ 50%, and 
(3) others. Based on this subgroup, 31 clinical questions were described. We believe that this attempt enables clinicians to 
choose appropriate treatment easier. Here, we report an English version of the Japan Lung Cancer Society Guidelines 2018 
for NSCLC, stages IV.

Keywords Non-small cell lung cancer · Chemotherapy · Kinase inhibitor · Programed cell death-1 inhibitor · Programed 
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Literature search

We performed a comprehensive literature search using 
PubMed. Only English written literature was collected, and 
randomized trials or meta-analyses were included. Several 
reports that did not meet these criteria were adopted, but 
only when all committee members considered them as clini-
cally important in terms of safety or efficacy. Committee 
members performed literature searches from Dec. 2004 to 
Jun. 2013 using the keywords “lung cancer and chemother-
apy.” After Jul. 2013, the Japan Medical Library Association 
kindly supported us and performed literature searches using 
a method devised by their own specialists. In their searches, 
papers published until Dec 31, 2017 were collected using 

text from clinical questions (CQs) as keywords. Several con-
ference presentations were adopted regardless of their date 
when they were considered to provide huge influence on our 
daily practice.

Process of guideline development

Guideline committee (expert panel) consisted of medical 
doctors, pharmacists, nurses, statisticians, and patients from 
patient advocacy group. Initially, guideline committee mem-
bers developed clinical questions (CQs) and collected evi-
dences as described above. Evidences were systematically 
reviewed for every CQ and committee members decided the 
strength of evidence (Table 1). Considering this strength 
of evidence and other factors (i.e. risk–benefit balance and 
social values), we determined the final recommendation. In 
this guideline, we have two levels of recommendations (1; 
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strong or 2; weak) in two directions (to do or not to do) 
(Table 2). Recommendation was accepted when at least 60% 
of expert panel members reached an agreement. Whole pro-
cess of developing guideline was carried out in accordance 
with Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) system (http://www.grade 
worki nggro up.org/).

Outline

Cytotoxic chemotherapy has long been a mainstream com-
ponent in the treatment of stage IV NSCLC. A meta-analysis 
showed that cytotoxic chemotherapy significantly prolonged 
overall survival (OS) compared with best supportive care 
(BSC) [1]. Cytotoxic chemotherapy accounted for 9% 
increase in 1-year survival (from 20 to 29%), or 1.5-month 
prolongation of OS. Another analysis, using third-generation 
cytotoxic chemotherapy, showed that monotherapy led to 
about 7% improvement in 1-year survival compared with 
BSC [2]. Regarding toxicity, another meta-analysis regard-
ing NSCLC showed that treatment-related deaths with 
cytotoxic chemotherapy comprised 1.26%, and consisted of 
febrile neutropenia, cardiovascular events, and pulmonary 
toxicities [3]. Third-generation cytotoxic chemotherapy 
alone also showed better quality-of-life (QOL) scores than 
BSC [4]. Platinum agent plus third-generation cytotoxic 
chemotherapy showed similar QOL compared with third-
generation cytotoxic chemotherapy alone, while progres-
sion-free survival (PFS) and overall survival (OS) were 
better in combination chemotherapy in a phase III trial [5].

Since the 2000s, novel agents such as molecular-targeted 
drugs and immune-checkpoint inhibitors (ICIs) have been 

demonstrating better outcomes compared with cytotoxic 
chemotherapy.

Most of the molecular-targeted drugs used in the treat-
ment of NSCLC inhibit specific targets that induce cancer 
evolution [so-called “oncogenic drivers (i.e., EGFR muta-
tion, ALK translocation, ROS1 translocation, and BRAF 
mutation)”]. Among those patients who harbor such onco-
genic drivers and have good PS, these inhibitors demon-
strated both ORR and PFS improvement. Phase III trials 
were conducted in EGFR- and ALK-altered patients, and 
kinase inhibitors have been shown to be more effective com-
pared with cytotoxic chemotherapy [6–12]. For other types 
of genetic alterations, phase III trials have not been con-
ducted, due to their rarity. Instead, similar efficacy results 
were observed in phase II trials or subset analyses of phase 
III trials. Molecular-targeted drugs usually showed milder 
toxicity than cytotoxic chemotherapy [13–16]. It is also 
important that they showed beneficial results in patients with 
poor PS in relatively small, but prospective studies [17, 18].

Since 2015, ICIs, which has a novel mode of action 
compared with other chemotherapeutic drugs, have been 
approved for administration in Japan. ICIs target immune-
checkpoint molecules such as PD-1/L1, which are nega-
tive regulators in tumor immunity. A phase III trial, KEY-
NOTE-024, compared pembrolizumab (PD-1 inhibitor) 
with platinum-doublet chemotherapy in EGFR/ALK-neg-
ative, advanced NSCLC patients with tumor positive for 
PD-L1 ≥ 50% [19]. Pembrolizumab monotherapy dem-
onstrated significant improvement of ORR, PFS, and OS, 
with tolerability. In addition to this, several phase III stud-
ies showed higher efficacy of platinum-based chemother-
apy plus ICI than platinum-based chemotherapy alone in 
advanced NSCLC [20–23].

In summary, chemotherapy (cytotoxic chemotherapy, 
molecular-targeted drugs, and ICIs) demonstrated prolon-
gation of OS and improvement of QOL compared with 
BSC among advanced NSCLC patients with good PS. To 
determine optimal treatment regimen, it is essential to check 
appropriate biomarkers such as driver oncogenes for molec-
ular-targeted drugs and PD-L1 status for ICIs before their 
use. Therefore, while diagnosing advanced NSCLC patients, 
it is also important to categorize them into three entities: (1) 
driver oncogene-positive, (2) PD-L1 ≥ 50%, and (3) others 
(Fig. 1). Treatment strategy of each of these subgroups is 
described below (Fig. 2).

1. Driver oncogene-positive [CQ 1–17]

As previously described, kinase inhibitors for their spe-
cific driver oncogenes demonstrated improvement of ORR 
and PFS. OS was not improved, because most of the patients 
in standard arm received kinase inhibitors after progres-
sion. A large observational study in EGFR-mutated patients 

Table 1  Strength of evidence

Level Strength Example

A High Several high-quality studies with consistent results
B Moderate One high-quality study
C Low Studies with severe limitations
D Very low Studies with very severe limitations or expert 

opinion

Table 2  Four types of recommendations

Recommendation level Direction

1 (strong) To do (= recommend to do)
2 (weak) To do (= suggest to do)
1 (strong) Not to do (= recommend not to do)
2 (weak) Not to do (= suggest not to do)

http://www.gradeworkinggroup.org/
http://www.gradeworkinggroup.org/
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demonstrated that PFS with erlotinib did not differ, regard-
less of treatment line [24]. A firm conclusion regarding the 
treatment sequence between kinase inhibitors and cytotoxic 
chemotherapy cannot be drawn. However, a prospective 
observational study in the U.S. analyzed 10 genes in 733 
patients, and oncogenic drivers were detected among 466 
patients (64%). The study also showed that the patients 
who had oncogenic drivers and received kinase inhibitors 
lived longer than those who had oncogenic drivers, but did 
not receive inhibitors (3.5 years versus 2.4 years, propen-
sity score-adjusted hazard ratio: 0.69, 95% CI: 0.53–0.90, 
p = 0.006) [25]. This evidence supports the notion that 
patients with driver oncogene should not lose the chance of 

receiving kinase inhibitors, and this guideline recommends 
that clinicians should administer kinase inhibitors prior to 
cytotoxic chemotherapy in this subgroup. In the second-line 
setting, cytotoxic chemotherapy is recommended in accord-
ance with the patient’s general condition: CQ 20–23.

Regarding ICI for patients with oncogenic drivers, refer 
to CQ 5 and 6. Regarding squamous cell carcinoma with 
oncogenic drivers, refer to CQ 17.

2. PD-L1 ≥ 50% [CQ 18 and 19]

As data suggest that this subgroup can receive much ben-
efit from ICI, pembrolizumab monotherapy is recommended. 

Fig. 1  After diagnosis, patients will be categorized into three subgroups. EGFR epidermal growth factor receptor, ALK anaplastic lymphoma 
kinase, PD-L1 programed death-ligand 1

Fig. 2  Treatment strategy of each subgroups in NSCLC, stage IV. PD-1 programed cell death-1, PD-L1 programed death-ligand 1
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Similarly, platinum-based chemotherapy plus PD-1/L1 
inhibitor is recommended. In the second-line setting, cyto-
toxic chemotherapy is recommended in accordance with the 
patient’s general condition.

3. Others (driver oncogene-negative and PD-L1 < 50%, or 
unknown) [CQ 20–31]

No molecular-targeted drugs or ICIs showed benefit com-
pared with cytotoxic chemotherapy in this population. Con-
ventional chemotherapy is the standard of care in accordance 
with the patient’s PS, age, and histology, while platinum-
based chemotherapy plus PD-1/L1 inhibitor is recommended 
when patients have good PS.

Note: Definition of the elderly.
In Japan, patients who are aged 70–75 years are consid-

ered as elderly. However, patients who are ≥ 75 years of age 
have historically been excluded from clinical trials in Japan. 
Recently, however, most participants of phase II and phase 
III trials in elderly patients have been ≥ 75 years of age. 
Based on these considerations, this guideline defines elderly 
patients as those who are ≥ 75 years of age.

Summary of clinical questions 

Driver oncogene-positive

Treatment of driver oncogene-positive patients (non-squamous 
cell lung cancer)

CQ 1. What is the optimal first-line treatment for patients who have 
driver oncogene with good PS (0–1)?

CQ 2. What is the optimal first-line treatment for patients who have 
driver oncogene with poor PS (2–4)?

CQ 3. What is the optimal first-line treatment for elderly (≥ 75 years) 
patients who have driver oncogene?

CQ 4. Is cytotoxic chemotherapy recommended for patients who have 
driver oncogene?

CQ 5. Is combination of cytotoxic chemotherapy and ICI recom-
mended for patients who have driver oncogene?

CQ 6. Is ICI recommended for patients who have driver oncogene?
EGFR-mutated, non-squamous cell lung cancer
First-line treatment in patients who have EGFR mutation (exon 19 

deletion or L858R mutation)
CQ 7. What is the recommended first-line treatment in patients who 

have EGFR mutation (exon 19 deletion or L858R mutation) with PS 
of 0–1?

CQ 8. What is the recommended first-line treatment in patients who 
have EGFR mutation (exon 19 deletion or L858R mutation) with PS 
of 2?

CQ 9. What is the recommended first-line treatment in patients who 
have EGFR mutation (exon 19 deletion or L858R mutation) with PS 
of 3–4?

Driver oncogene-positive

First-line treatment of those patients who have EGFR mutation other 
than exon 19 deletion or L858R mutation

CQ 10. What is the recommended first-line treatment in patients who 
have EGFR mutation other than exon 19 deletion or L858R muta-
tion, with PS of 0–1?

Second-line and further treatment of those patients who have EGFR 
mutation

CQ 11. What is the recommended second-line treatment in patients 
with EGFR T790M mutation after progression of EGFR-TKIs?

ALK rearranged, non-squamous cell lung cancer
First-line treatment of those patients who have ALK rearrangement
CQ 12. What is the recommended first-line treatment in patients who 

have ALK rearrangement with PS of 0–1?
CQ 13. What is the recommended first-line treatment in patients who 

have ALK rearrangement with PS of 2–4?
Second-line treatment of those patients who have ALK rearrangement
CQ 14. What is the recommended second-line treatment in patients 

with ALK rearrangement after progression of ALK-TKIs?
ROS1 rearranged, non-squamous cell lung cancer
CQ 15. Is crizotinib a recommended treatment in patients who have 

ROS1 rearrangement?
BRAF mutated, non-squamous cell lung cancer
CQ 16. Is dabrafenib plus trametinib a recommended treatment in 

patients who have BRAF mutation?
Driver oncogene-positive, squamous cell lung cancer
CQ 17. Is tyrosine-kinase inhibitor a recommended treatment in squa-

mous cell lung cancer patients who have driver oncogene?

PD-L1 ≥ 50%

CQ 18. What is the recommended first-line treatment in patients with 
PS 0-1 and whose tumor is positive for PD-L1 ≥ 50%?

CQ 19. What is the recommended first-line treatment in patients with 
PS 2 and whose tumor is positive for PD-L1 ≥ 50%?

Driver oncogene-negative and PD-L1 < 50%, or unknown

First-line treatment in patients who are driver oncogene-negative 
and PD-L1 < 50%, or unknown

CQ 20. Is cytotoxic chemotherapy recommended as a first-line treat-
ment in patients with PS 0–1 and younger than 75 years old, when 
their tumor is driver oncogene-negative and PD-L1 is < 50%, or 
unknown?

CQ 21. Is cytotoxic chemotherapy recommended as a first-line treat-
ment in patients with PS 0–1 and older than 75 years old, when 
their tumor is driver oncogene-negative and PD-L1 is < 50%, or 
unknown?

CQ 22. Is cytotoxic chemotherapy recommended as a first-line treat-
ment in patients with PS 2, when their tumor is driver oncogene-
negative and PD-L1 is < 50%, or unknown?

CQ 23. Is addition of PD-1/PD-L1 inhibitor to platinum- contain-
ing chemotherapy recommended in patients with PS 0–2, when 
their tumor is driver oncogene-negative and PD-L1 is < 50%, or 
unknown?

CQ 24. What is the recommended number of courses of platinum-
containing chemotherapy?

CQ 25. Is addition of bevacizumab to platinum-doublet chemother-
apy recommended in patients with PS 0–2?
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Driver oncogene-negative and PD-L1 < 50%, or unknown

CQ 26. Is maintenance therapy recommended in patients who 
received four courses of platinum-containing chemotherapy without 
disease progression and with tolerable toxicity?

CQ 27. Is chemotherapy recommended in patients with PS 3–4, when 
their tumor is driver oncogene-negative or unknown?

Second- or further-line treatment in patients who are driver 
oncogene-negative and PD-L1 is < 50 unknown

CQ 28. Is chemotherapy recommended as a second- or further-line 
treatment in patients with PS 0–2 who progressed with first-line 
treatment other than PD-1/PD-L1 inhibitor?

CQ 29. What is the recommended chemotherapy as the second- or 
further-line treatment in patients with PS 0–2?

CQ 30. Is addition of RAM to DTX recommended in the second-line 
treatment?

CQ 31. Is erlotinib recommended in the second-line treatment?

Driver oncogene‑positive

Treatment of driver oncogene-positive patients 
(non-squamous cell lung cancer) (Fig. 3)

CQ 1 What is the optimal first-line treatment for patients 
who have driver oncogene with good PS (0–1)?

Recommendation:
Kinase inhibitors targeting each oncogene are strongly 

recommended for patients who have driver oncogene with 
good PS (0–1).

Recommendation: 1
Evidence level: A
Agreement rate 100%

Comments:
In this guideline, we generically name EGFR muta-

tion, ALK translocation, ROS1 translocation, and BRAF 

mutation as driver oncogenes that might be the direct 
cause of cancer evolution. Among those patients who 
harbor with such oncogenic drivers and have good PS, 
these inhibitors demonstrated both ORR and PFS improve-
ment. Phase III trials were conducted in EGFR- and ALK-
mutated patients, and kinase inhibitors have been shown to 
be more effective compared with cytotoxic chemotherapy 
[6–10, 12, 26]. For other types of genetic alterations, phase 
III trials have not been conducted due to their rarity [i.e., 
EGFR uncommon mutation (see CQ 10), ROS1 translo-
cation (see CQ 15), and BRAF mutation (see CQ 16)]. 
Instead, similar efficacy results were observed in phase II 
trials or subset analyses of phase III trials (i.e., afatinib in 
EGFR uncommon mutation, crizotinib in ROS1 mutation) 
[13–16, 27]. A prospective observational study in the US 
analyzed 10 genes in 733 patients, and oncogenic drivers 
were detected among 466 patients (64%). The study also 
showed that the patients who had oncogenic drivers and 
received kinase inhibitors lived longer than those who had 
oncogenic drivers, but did not receive inhibitors (3.5 years 
versus 2.4 years, propensity score-adjusted hazard ratio: 
0.69, 95% CI: 0.53–0.90, p = 0.006) [25]. As there are lim-
ited data regarding ICIs in patients with oncogenic drivers, 
current data do not show superiority of ICIs to efficacy of 
TKIs (see CQ 7).

OS was not improved in phase III trials that compared 
TKIs with cytotoxic chemotherapy, because most of the 
patients in cytotoxic chemotherapy arm received kinase 
inhibitors after progression. A large observational study in 
EGFR-mutated patients demonstrated that PFS with erlotinib 
did not differ, regardless of treatment line [24]. A firm con-
clusion regarding the treatment sequence between EGFR-TKI 
and cytotoxic chemotherapy cannot be drawn. Molecular-
targeted drugs usually showed milder toxicity than cytotoxic 
chemotherapy, but AE profiles and severity are divers.

Based on this evidence, kinase inhibitors targeting each 
oncogene are recommended treatment for patients who have 

Fig. 3  Treatment strategy in driver oncogene-positive NSCLC, stage IV. EGFR epidermal growth factor receptor, ALK anaplastic lymphoma 
kinase, PD-1 programed cell death-1, PD-L1 programed death-ligand 1, NSCLC non-small cell lung cancer
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driver oncogene with good PS (0–1). We judged quality of 
evidence as A and strength of recommendation as 1. The 
results of voting by committee members to determine this 
recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(27/27)

0 0 0 0

CQ 2 What is the optimal first-line treatment for patients 
who have driver oncogene with poor PS (2–4)?

Recommendation:

(a) Kinase inhibitors targeting each oncogene are strongly 
recommended for patients who have driver oncogene 
with PS of 2.

(b) Kinase inhibitors targeting each oncogene are weakly 
recommended for patients who have driver oncogene 
with PS of 3–4.

Comments:

(a) In the phase III trials in EGFR-mutated or ALK-rear-
ranged patients, about 5–10% of the participants had PS 
of 2. Their efficacy was relatively similar to those with 
PS of 0–1 [8, 9, 12]. Regarding gefitinib and alectinib, 
prospective trials were reported in EGFR-mutated or 
ALK-rearranged patients with poor PS [17, 18].

  Although data are limited in patients who have 
other types of driver oncogenes, based on the results 
of patients with EGFR or ALK alteration, we strongly 
recommend administration of kinase inhibitors in this 
population. We judged quality of evidence as C and 
strength of recommendation as 1. The results of voting 
by committee members to determine this recommenda-
tion are described below.

Involved members regarding this voting: sub-committee 
on chemotherapy (medical doctors, pharmacists, nurses, 
statisticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

96%
(27/28)

4%
(1/28)

0 0 0

(b) Gefitinib or alectinib showed beneficial results in the two 
prospective trials of EGFR- or ALK-altered patients with 
poor PS. The number of patients with PS 3–4 was small 
(22 and 6, relatively), but there were no serious safety 
issues [17, 18]. In the gefitinib trial, ORR was 66%, and 
79% of the patients experienced PS improvement. For 
other types of genetic alterations (i.e., EGFR uncommon 
mutation, ROS1 translocation, and BRAF mutation), 
data of the patients with PS 3–4 are very limited, but 
efficacy may be expected in patients with PS 2.

  On the other hand, AE profiles and severity are 
divers among the drugs. Some of the agents require 
higher frequencies of drug discontinuation or decrease, 
even in patients with PS 0–1, and more caution should 
be paid in case of patients with PS 3–4.

We judged quality of evidence as C, and strength of 
recommendation as 2. The results of voting by committee 
members to determine this recommendation are described 
below.

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

7%
(2/28)

93%
(26/28)

0 0 0

CQ 3 What is the optimal first-line treatment for elderly 
(≥ 75 years) patients who have driver oncogene?

Recommendation:
Kinase inhibitors targeting each oncogene are strongly 

recommended for patients who are elderly (≥ 75 years).

Recommendation: 1
Evidence level: C
Agreement rate 96%

Comments:
In a phase II trial in elderly (≥ 75 years) patients with 

EGFR mutation, gefitinib demonstrated comparable effi-
cacy (ORR of 74% and mPFS of 12.3 months) and safety 
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compared with prior trials that included younger patients 
[28]. Erlotinib demonstrated similar efficacy regardless of 
age in a Japanese phase II trial [29].

No data are available regarding elderly (≥ 75  years) 
patients with other genetic alterations (i.e., EGFR uncom-
mon mutation, ROS1 translocation, BRAF mutation), and 
kinase inhibitors usually showed milder toxicity than cyto-
toxic chemotherapy. Thus, administration of kinase inhibi-
tors in the elderly is relatively feasible. Based on the results 
of EGFR-TKIs in the elderly, we recommend the use of any 
kinase inhibitor for elderly patients who have driver onco-
gene. We judged quality of evidence as C and strength of 
recommendation as 1. Note that more attention to adverse 
events should be paid in this population than in younger 
patients.

The results of voting by committee members to determine 
this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

96%
(27/28)

4%
(1/28)

0 0 0

CQ 4 Is cytotoxic chemotherapy recommended for patients 
who have driver oncogene?

Recommendation:
Cytotoxic chemotherapy is strongly recommended even 

in patients who have driver oncogene.

Recommendation: 1
Evidence level: A
Agreement rate 100%.

Comments:
Kinase inhibitors are the key drugs in patients with driver 

oncogenes. However, most of the patients received cytotoxic 
chemotherapy before or after kinase inhibitors in the phase 
III trials. Post hoc analyses represented that those patients 
who received cytotoxic chemotherapy had better progno-
sis compared with those who did not in prospective trials 
[30, 31], and similar tendency was shown in a large-scale 
Japanese observational study [32]. Among EGFR-mutated 
patients, efficacy of chemotherapy may not be different from 
that in EGFR wild-type patients, although no prospective 

trial has been conducted. Thus, previous evidence, including 
mixed types of EGFR mutation, can apply to this CQ (also 
see CQ 5, 20, 21 and 23).

Based on this evidence, we strongly recommend the use 
of cytotoxic chemotherapy even in patients who have driver 
oncogene during their lines of treatment. We judged quality 
of evidence as A and strength of recommendation as 1. The 
results of voting by committee members to determine this 
recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(28/28)

0 0 0 0

CQ 5 Is combination of cytotoxic chemotherapy and ICI 
recommended for patients who have driver oncogene?

Recommendation:
There is no clear evidence to recommend the combina-

tion of cytotoxic chemotherapy and ICI in patients who have 
driver oncogene.

Unable to determine recommendation

Comments:
In the first-line setting, a phase III trial (IMpower150) 

was conducted to compare carboplatin (CBDCA) + pacli-
taxel (PTX) + bevacizumab with or without atezolizumab 
in non-squamous, non-small cell lung cancer. In the sub-
group analysis of EGFR- or ALK-altered population, PFS 
was significantly prolonged (median 9.7 months versus 
6.1 months (HR 0.89, 95%CI: 0.37–0.94) in atezoli-
zumab arm, while, in interim analysis, OS was not pro-
longed (median not reached versus 17.5 months (HR 0.54, 
95%CI: 0.29–1.03) [21, 33]. However, this result should 
be interpreted with caution, because this was not a pre-
planned analysis and mutation status was not defined as 
an allocation factor. Atezolizumab arm showed more AEs 
(≥ grade 3) than control arm (58.5% vs. 50.0%), including 
immune-related AEs such as diarrhea (20.6% vs. 15.2%) 
and skin rash (13.3% vs. 5.1%). The guideline committee 
determined that there is insufficient evidence to draw a 
firm conclusion based on this subset analysis at this time.

The results of voting by committee members to deter-
mine this recommendation are described below.



738 International Journal of Clinical Oncology (2019) 24:731–770

1 3

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0% 30%
(7/23)

65%
(15/23)

0 4%
(1/23)

CQ 6 Is ICI recommended for patients who have driver 
oncogene?

Recommendation:
There is no clear evidence to recommend ICI in patients 

who have driver oncogene.
Unable to determine recommendation

Comments:
In a phase III trial (KEYNOTE-024) comparing 

pembrolizumab with platinum-doublet chemotherapy 
in chemo-naïve patients whose tumor was positive for 
PD-L1 ≥ 50%, patients who had EGFR or ALK alterations 
were excluded. In a pooled analysis of phase III trials that 
compared ICIs (nivolumab, pembrolizumab, and atezoli-
zumab) with docetaxel (DTX), HR of OS comparing ICIs 

with DTX was 1.05 (95%CI: 0.70–1.55, p < 0.81) [34]. In 
a single-center analysis, ORR of ICIs was only 3.8% in 
patients who were positive for EGFR or ALK [35]. This 
evidence may suggest that ICI does not function simi-
larly in patients with driver oncogene as in those without. 
However, the studies contained relatively small numbers 
of subjects. The guideline committee finally determined 
that there is insufficient evidence to draw a firm conclu-
sion on this CQ.

The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0% 23%
(5/22)

73%
(16/22)

0 5%
(1/22)

EGFR‑mutated, non-squamous cell lung cancer

First-line treatment in patients who have EGFR mutation 
(exon 19 deletion or L858R mutation) is shown in Fig.4.

Fig. 4  First-line treatment of EGFR-mutated NSCLC, stage IV. EGFR epidermal growth factor receptor, TKI tyrosine-kinase inhibitor, PS per-
formance status
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CQ 7 What is the recommended first-line treatment in 
patients who have EGFR mutation (exon 19 deletion or 
L858R mutation) with PS of 0–1?

Recommendation:

(a) Osimertinib is strongly recommended:

Recommendation: 1
Evidence level: B
Agreement rate 83%

(b) Dacomitinib is weakly recommended:

Recommendation: 2
Evidence level: B
Agreement rate 83%

(c) Gefitinib, erlotinib, or afatinib are weakly recom-
mended:

Recommendation: 2
Evidence level: A
Agreement rate 100%

(d) Erlotinib plus bevacizumab is weakly recommended:

Recommendation: 2
Evidence level: B
Agreement rate 92%

(e) Gefitinib combined with carboplatin plus pemetrexed 
is weakly recommended:

Recommendation: 2
Evidence level: B
Agreement rate 92%

Comments:
EGFR Exon 19 deletion and L858R mutation consist of 

about 90% of EGFR mutation and are known as sensitive 
to EGFR-TKIs. In phase III trials comparing EGFR-TKI 
(gefitinib, erlotinib, or afatinib) with platinum-doublet 
chemotherapy, types of EGFR mutation were limited to 
or consisted mostly of these two mutations [6–10, 26]. 
All trials demonstrated significant prolongation of PFS in 
EGFR-TKI arm, and several QOL items were improved 
[36].

(a) FLAURA is a phase III trial comparing osimertinib 
with first-generation EGFR-TKIs (gefitinib or erlotinib) 
in stage IV NSCLC patients who have EGFR mutation 
(exon 19 deletion or L858R mutation) and PS of 0–1. 

In this trial, PFS (primary endpoint) was significantly 
prolonged in osimertinib arm [18.9 months versus 10.2 
months, HR 0.46 (95%CI: 0.37–0.57), p < 0.001] [37]. 
Regarding toxicity, first-generation EGFR-TKIs showed 
diarrhea in 57%, skin rash in 48%, AST elevation in 25%, 
and interstitial lung disease in 2% of patients, while osi-
mertinib showed milder toxicities (diarrhea 58%, skin 
rash 25%, AST elevation 9%, and interstitial lung disease 
4%).

  Based on these balances between efficacy and toxic-
ity, we strongly recommend osimertinib in patients who 
have EGFR mutation (exon 19 deletion or L858R muta-
tion) with PS of 0–1. We judged quality of evidence as 
B and strength of recommendation as 1. The results of 
voting by committee members to determine this recom-
mendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

83%
(19/23)

17%
(4/23)

0 0 0

(b) ARCHER1050 was a phase III trial comparing dac-
omitinib with gefitinib in stage IV NSCLC patients 
who have EGFR mutation (exon 19 deletion or L858R 
mutation) and PS of 0–1. In this trial, PFS (primary 
endpoint) was significantly prolonged in dacomitinib 
arm [14.7 months versus 9.2 months, HR 0.59 (95%CI: 
0.47–0.74), p < 0.001]. Regarding secondary endpoint 
OS, dacomitinib also showed statistically significant 
prolongation [34.1 months versus 26.8 months, HR 
0.76 (95%CI: 0.852–0.993), p = 0.044] [38, 39]. How-
ever, dacomitinib was more toxic: diarrhea in 78%, 
paronychia in 54%, and skin rash in 35% of patients, 
while gefitinib showed diarrhea in 55%, paronychia in 
19%, and skin rash in 35%.

  Based on these balances between efficacy and toxic-
ity, we weakly recommend dacomitinib in patients who 
have EGFR mutation (exon 19 deletion or L858R muta-
tion) with PS of 0–1. We judged quality of evidence as 
B and strength of recommendation as 2. The results of 
voting by committee members to determine this recom-
mendation are described below.
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Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak recom-
mendation

No benefit 
or risk with 
strong recom-
mendation

13%
(3/23)

83%
(19/23)

0 4%
(1/23)

0

(c) No direct comparison showed superiority among first-
generation EGFR-TKIs [40].

  In a randomized phase II trial, afatinib demonstrated 
longer PFS than gefitinib, but toxicity was severe [41].

  Based on these balances between efficacy and tox-
icity, we weakly recommend gefitinib, erlotinib, or 
afatinib in patients who have EGFR mutation (exon 19 
deletion or L858R mutation) with PS of 0–1. We judged 
quality of evidence as A and strength of recommenda-
tion as 2. The results of voting by committee members 
to determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 100%
(23/23)

0 0 0

(d) In a Japanese phase III trial, erlotinib plus bevacizumab 
significantly prolonged PFS compared to erlotinib alone 
[16.9 months versus 13.3 months, HR 0.605 (95%CI: 
0.417–0.877), p = 0.01573] [42]. Bevacizumab-related 
toxicity was observed in combination arm (≥ Gr3 AEs: 
hypertension 9%, proteinuria 32%, bleeding 26%). In 
a former phase II trial, PFS was also prolonged [16.0 
months versus 9.7 months, HR 0.54 (95%CI: 0.36–0.79)], 
but there was no significant difference in OS [43, 44].

  Based on this evidence, we weakly recommend erlo-
tinib plus bevacizumab in patients who have EGFR 
mutation (exon 19 deletion or L858R mutation) with 
PS of 0–1. We judged quality of evidence as B and 
strength of recommendation as 2. The results of voting 
by committee members to determine this recommenda-
tion are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

4%
(1/23)

92%
(21/23)

0 4%
(1/23)

0

(e) In a phase III trial, gefitinib combined with carbopl-
atin plus pemetrexed (PEM) was compared with gefi-
tinib monotherapy. PFS (one of the primary endpoints) 
was significantly prolonged in combination arm [20.9 
months versus 11.2 months, HR 0.484 (95%CI: 0.391–
0.625), p < 0.01], but there was no difference in PFS2* 
[20.9 months versus 20.7 months, HR 0.966 (95%CI: 
0.766–1.220), p = 0.774]. Combination arm showed 
OS of 52.2 months, while 38.8 months was shown in 
monotherapy arm (HR 0.695). Hematological toxicity 
(≥ Gr3) was frequently observed in the combination 
arm [45].

  Based on this evidence, we weakly recommend erlo-
tinib plus bevacizumab in patients who have EGFR 
mutation (exon 19 deletion or L858R mutation) with 
PS of 0–1. We judged quality of evidence as B and 
strength of recommendation as 2. The results of voting 
by committee members to determine this recommenda-
tion are described below.

*PFS2 in monotherapy arm consisted of PFS with gefi-
tinib plus that with subsequent therapy, while PFS2 in com-
bination arm consisted of PFS with gefitinib combined with 
carboplatin plus pemetrexed.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 92%
(21/23)

4%
(1/23)

4%
(1/23)

0

CQ 8 What is the recommended first-line treatment in patients 
who have EGFR mutation (exon 19 deletion or L858R muta-
tion) with PS of 2?
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Recommendation:
Gefitinib or erlotinib is strongly recommended.

Recommendation: 1
Evidence level: C
Agreement rate 100%

Comments:
In the two phase III trials in metastatic NSCLC patients 

with EGFR mutation comparing erlotinib with platinum-
doublet chemotherapy, 7% and 14% of the patients had PS of 
2 [8, 9]. The efficacy in those patients was relatively similar 
to that in those with PS of 0–1. Gefitinib showed efficacy in 
prospective trials in patients with poor PS [28, 46]. Data are 
insufficient regarding efficacy and safety of afatinib and dac-
omitinib in this population [10, 26, 38]. Although the situation 
is similar, osimertinib can be considered, because the toxicity 
is generally milder than that of gefitinib or erlotinib, except for 
interstitial lung disease [37].

Based on this evidence, we strongly recommend the admin-
istration of gefitinib or erlotinib in patients who have EGFR 
mutation (exon 19 deletion or L858R mutation) with PS of 2. 
We judged quality of evidence as C and strength of recom-
mendation as 1. The results of voting by committee members 
to determine this recommendation are described below.

The results of voting by committee members to determine 
this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recom-
mendation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak recom-
mendation

No benefit 
or risk with 
strong recom-
mendation

100%
(24/24)

0 0 0 0

CQ 9 What is the recommended first-line treatment in 
patients who have EGFR mutation (exon 19 deletion or 
L858R mutation) with PS of 3–4?

Recommendation:
Gefitinib is strongly recommended.

Recommendation: 1
Evidence level: C
Agreement rate 75%

Comments:
In a prospective trial of gefitinib in EGFR-mutated 

patients with poor PS (mostly PS 3–4), PS was improved 
among about 80% of the patients and efficacy was good 
(ORR 66%, median PFS 6.5 months and median OS 17.8 
months) [46]. On the other hand, administration should be 
considered carefully, because poor PS is a well-known risk 
factor of interstitial lung disease, as are male, smoking his-
tory, pre-existing interstitial lung disease, patients who have 
limited normal lung region, and those with heart disease 
[40, 41]. The guideline committee had thorough discussion 
regarding patients with PS of 4. For such patients, physicians 
must consider whether EGFR-TKI would improve PS, or 
symptoms that are more meaningful outcomes than good PS.

Based on this evidence, we strongly recommend the 
administration of gefitinib in patients who have EGFR muta-
tion (exon 19 deletion or L858R mutation) with PS of 3–4. 
We judged quality of evidence as C and strength of recom-
mendation as 1. The results of voting by committee members 
to determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

75%
(18/24)

25%
(6/24)

0 0 0

First-line treatment of those patients who have EGFR 
mutation other than exon 19 deletion or L858R mutation

CQ 10 What is the recommended first-line treatment in 
patients who have EGFR mutation other than exon 19 dele-
tion or L858R mutation, with PS of 0–1?

Recommendation:

(a) Gefitinib, erlotinib, or afatinib is weakly recommended 
in patients who have EGFR mutation of exon18-21, 
except for exon 19 deletion, L858R mutation, exon20 
insertion, and T790M mutation, with PS of 0–1.

Recommendation: 2
Evidence level: C
Agreement rate 87%
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(b) EGFR-TKI is not strongly recommended in patients 
who have EGFR exon 20 insertion mutation with PS 
of 0–1.

Recommendation: 1
Evidence level: C
Agreement rate 70%

(c) Osimertinib is weakly recommended in patients who 
have de novo EGFR exon 20 T790M mutation with PS 
of 0–1.

Recommendation: 2
Evidence level: D
Agreement rate 67%

Comments:

(a) Among EGFR mutations, exon19 deletion and exon 21 
L858R mutation comprise about 90% [49]

Other mutations are called “uncommon mutations,” and 
are located between exon 18 and 21 (i.e., E709X, G719X, 
S768I, P848L, L861Q, or exon20 insertion). They are usu-
ally sensitive to EGFR-TKIs, but ORR was slightly lower 
than that observed in common mutation [50]. Most of the 
phase III trials completely excluded these mutations [6, 8, 
9], or the mutations existed in only 10% of the entire popula-
tion [7, 10, 26].

Among patients with uncommon mutation other than 
exon20 insertion and T790M mutation, ORR was reported 
as 48–71% [16, 50]. Of those, ORR with afatinib in a small 
subset of a trial was 71.1%, which showed relatively higher 
tendency than other EGFR-TKIs [16]. Although this result 
was obtained in a prospective manner, a firm conclusion 
as to recommend afatinib as better than other EGFR-TKIs 
cannot be drawn.

Based on this evidence, gefitinib, erlotinib, or afatinib is 
weakly recommended in patients who have EGFR mutation 
of exon18-21, except for exon 19 deletion, L858R mutation, 
exon20 insertion, and T790M mutation, with PS of 0–1. We 
judged quality of evidence as C and strength of recommen-
dation as 2. The results of voting by committee members to 
determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

13%
(3/24)

87%
(21/24)

0 0 0

(b) There are few data regarding EGFR exon 20 insertion, 
and ORR in these reports was around 10% [16, 51]. 
Thus, EGFR-TKI was not considered as a first-line 
treatment option.

Based on this evidence, EGFR-TKI is not strongly rec-
ommended in patients who have EGFR exon 20 insertion 
mutation with PS of 0–1. We judged quality of evidence as 
C and strength of recommendation as 1. The results of voting 
by committee members to determine this recommendation 
are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0% 4%
(1/27)

0 26%
(7/27)

70%
(19/27)

(c) There are few data regarding de novo EGFR exon 20 
T790M mutation. In the FLAURA study, only 5 of 556 
patients had de novo T790M mutation. On the other 
hand, six of seven de novo T790M mutation patients 
experienced PR in the phase I trial of osimertinib [52]. 
In patients with EGFR T790M mutation after progres-
sion of EGFR-TKIs, osimertinib showed good efficacy 
results in the phase III trial. This indirectly suggests 
that similar efficacy may be expected in patients with 
de novo T790M mutation.

  Based on this evidence, osimertinib is weakly recom-
mended in patients who have de novo EGFR exon 20 
T790M mutation with PS of 0–1. We judged quality of 
evidence as D and strength of recommendation as 2. 
The results of voting by committee members to deter-
mine this recommendation are described below.
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Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recom-
mendation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak recom-
mendation

No benefit 
or risk with 
strong recom-
mendation

4%
(1/27)

67%
(18/27)

29%
(8/27)

0 0

Second-line and further treatment of those patients who 
have EGFR mutation (Fig.  5).

CQ 11 What is the recommended second-line treatment in 
patients with EGFR T790M mutation after progression of 
EGFR-TKIs?

Recommendation:
Osimertinib is strongly recommended.

Recommendation: 1
Evidence level: B
Agreement rate 100%

Comments:
Osimertinib is a third-generation EGFR-TKI that has a 

potent activity to both sensitive EGFR mutation and resist-
ant T790M mutation. A phase III trial comparing cytotoxic 
chemotherapy with osimertinib was conducted in those 
patients who had EGFR T790M mutation after progression 
of the first- or second-generation EGFR-TKIs (gefitinib, 
erlotinib, or afatinib) [53]. PFS (primary endpoint) was sig-
nificantly prolonged in osimertinib arm [10.1 months versus 
4.4 months, HR 0.30 (95%CI: 0.23-0.41), p < 0.001]. There 
were fewer adverse events greater than grade 3 in osimerti-
nib arm (6% versus 34%).

Based on this evidence, we strongly recommend the 
administration of osimertinib in patients with EGFR T790M 
mutation after progression of EGFR-TKIs. We judged qual-
ity of evidence as B and strength of recommendation as 1. 
The results of voting by committee members to determine 
this recommendation are described below.

The results of voting by committee members to determine 
this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(26/26)

0 0 0 0

ALK‑rearranged, non-squamous cell lung cancer

First-line treatment of those patients who have ALK rear-
rangement is shown in Fig. 6.

CQ 12 What is the recommended first-line treatment in 
patients who have ALK rearrangement with PS of 0–1?

Recommendation:

(a) Alectinib is strongly recommended.

Recommendation: 1
Evidence level: A
Agreement rate 100%

Fig. 5  Second-line or further treatment of EGFR-mutated NSCLC, stage IV. EGFR epidermal growth factor receptor, ALK anaplastic lymphoma 
kinase, TKI tyrosine-kinase inhibitor, PS performance status, NSCLC non-small cell lung cancer
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(b) Crizotinib is weakly recommended.

Recommendation: 2
Evidence level: A
Agreement rate 100%

(c) Ceritinib is weakly recommended.

Recommendation: 2
Evidence level: B
Agreement rate 100%

Comments:
In Japan, alectinib, crizotinib, and ceritinib can be used as 

the first-line treatment for advanced SCLC patients who have 
ALK rearrangement. Regarding crizotinib and ceritinib, these 
were compared with platinum-doublet chemotherapy in phase 
III trials. Crizotinib showed significant prolongation of PFS 
[10.9 months versus 7.0 months, HR 0.45 (95% CI: 0.35–0.60), 
p < 0.0001] and improvement in ORR (74% versus 45%) [54]. 
Ceritinib showed significant prolongation of PFS [16.6 months 
versus 8.1 months, HR 0.55 (95% CI: 0.42–0.73), p < 0.0001] 
and improvement in ORR (72.5% versus 26.7%) [55].

Alectinib was compared with crizotinib in phase III trials 
and showed significant prolongation of PFS [25.9 months ver-
sus 10.2 months, HR 0.38 (95% CI: 0.26–0.55), p < 0.0001] 
in a Japanese trial. Similar results were also replicated in a 
US trial [HR 0.47 (95% CI: 0.34–0.65), p < 0.001], although 
600 mg of alectinib was administered [56–58]. Treatment-
related adverse events were observed in 52% of patients in 
crizotinib arm, while 26% in alectinib arm [56].

Based on the current data, we strongly recommend the 
administration of alectinib in patients who have ALK rear-
rangement with PS of 0–1. We judged quality of evidence as 
A and strength of recommendation as 1. On the other hand, OS 
data in these trials were immature. The superiority of alectinib 
in terms of OS is unknown.

In a phase I/II trial and phase II trials, crizotinib fol-
lowed by alectinib showed relatively good efficacy (ORR 
of 48–50% and median PFS of 8.1–8.9 months) [59–61]. 

Thus, crizotinib can be an alternative first-line treatment. 
We judged quality of evidence as A and strength of recom-
mendation as 2.

Similarly, ceritinib can be considered as an alternative, 
but no comparative study with other ALK-TKI has been con-
ducted. Treatment-related adverse events were seen in 65% 
of the patients, and liver dysfunction was the main event 
[55]. We judged quality of evidence as B and strength of 
recommendation as 2.

Regarding elderly patients, 16% of the participants were 
≥ 65 years old in the phase III trial comparing crizotinib 
with platinum-doublet chemotherapy, and efficacy was simi-
lar between elderly and younger patients [54]. In addition, 
11% of the participants were ≥ 75 years old in the phase III 
trial comparing alectinib with crizotinib, and advantage of 
alectinib over crizotinib was similar among the elderly.

The results of voting by committee members to determine 
this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

(a)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(27/27)

0 0 0 0

(b)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 96%
(26/27)

0 0 4%
(1/27)

Fig. 6  First-line treatment of ALK-rearranged NSCLC, stage IV. Abbreviations: ALK; anaplastic lymphoma kinase, TKI; tyrosine-kinase inhibi-
tor, PS; performance status
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(c)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 96%
(26/27)

0 0 4%
(1/27)

CQ 13 What is the recommended first-line treatment in 
patients who have ALK rearrangement with PS of 2–4?

Recommendation:
Alectinib is strongly recommended.
Recommendation: 1
Evidence level: C
Agreement rate 100%

Comments:
One study reported the efficacy of alectinib in patients 

who have ALK rearrangement with poor PS [18]. Although 
the number of patients was relatively small (PS 2: 12 
patients, PS 3: 5 patients, and PS 4: 1 patient), there was 
no severe adverse event. In this trial, ORR was 72%. In the 
phase III trial comparing alectinib with crizotinib, there 
were fewer adverse events in the alectinib arm, although 
only 2% of the patients had PS of 2 [56].

Based on this evidence, we strongly recommend the 
administration of alectinib in patients who have ALK rear-
rangement with PS of 2–4. We judged quality of evidence as 
C and strength of recommendation as 1. The results of voting 
by committee members to determine this recommendation 
are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(27/27)

0 0 0 0

Second-line treatment of those patients who have ALK 
rearrangement is shown in Fig. 7.

CQ 14 What is the recommended second-line treatment in 
patients with ALK rearrangement after progression of ALK-
TKIs?

Recommendation:

(a) After the first-line treatment of crizotinib, alectinib is 
strongly recommended:

Recommendation: 1
Evidence level: C
Agreement rate 96%

(b) After the first-line treatment of crizotinib, ceritinib is 
weakly recommended:

Recommendation: 2
Evidence level: C
Agreement rate 100%

(c) Lorlatinib is weakly recommended:

Recommendation: 2
Evidence level: C
Agreement rate 96%

Fig. 7  Second-line or further treatment of ALK-rearranged NSCLC, stage IV. PS performance status, NSCLC non-small cell lung cancer
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Comments:

(a) In a phase I/II trial and phase II trials conducted over-
seas, crizotinib followed by alectinib in patients with 
ALK rearrangement showed relatively good efficacy 
(ORR of 48–50% and median PFS of 8.1–8.9 months) 
[59–61]. In Japan, 23 patients who had progressed 
with crizotinib were treated with alectinib [62]. In 
this trial, ORR was 65% and mPFS was 12.9 months. 
Although there are no comparable data of alectinib 
with platinum-doublet chemotherapy, these results 
from single-arm trials can be considered to be at least 
equivalent.

  Based on this evidence, we strongly recommend 
the administration of alectinib in crizotinib-refractory, 
ALK-rearranged patients. We judged quality of evi-
dence as C and strength of recommendation as 1. The 
results of voting by committee members to determine 
this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

96%
(25/26)

4%
(1/26)

0 0 0

(b) In a subgroup analysis of phase I trial of ceritinib in 
patients with ALK rearrangement, 80 patients who 
were refractory to crizotinib demonstrated ORR of 56% 
and mPFS of 6.9 months [63]. In a single-arm phase II 
trial in ALK-rearranged patients who progressed with 
crizotinib and platinum-doublet chemotherapy, ORR 
was 38.6% and mPFS was 5.7 months. In a phase III 
study (ASCEND-5) comparing ceritinib with cyto-
toxic chemotherapy (PEM or DTX), PFS (primary 
endpoint) was significantly prolonged in ceritinib arm 
[5.4 months versus 1.6 months, HR 0.49 (95%CI: 0.36–
0.67), p < 0.001] [65]. In a Japanese phase I trial, 5 of 9 
patients who had treatment history with crizotinib had 
PR with higher GI toxicities [66]. Although there are 
no comparable data of ceritinib with platinum-doublet 
chemotherapy, these efficacy results can be considered 
equivalent, and toxicity may be higher than with alec-
tinib. In addition, the ASCEND-5 study set cytotoxic 

chemotherapy monotherapy as a control, which makes 
the results difficult to interpret.

Based on this evidence, we weakly recommend the 
administration of ceritinib in crizotinib-refractory, ALK-
rearranged patients. We judged quality of evidence as C 
and strength of recommendation as 2. The results of voting 
by committee members to determine this recommendation 
are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 100%
(26/26)

0 0 0

(c) In a phase I study of lorlatinib in patients with ALK 
rearrangement, 41 ALK-TKI pre-treated patients (37 
were treated with crizotinib) demonstrated ORR of 
46% and mPFS of 9.3 months [66]. In a phase II study 
of lorlatinib, 59 patients who were refractory to crizo-
tinib showed ORR 72.9% and mPFS of 11.1 months 
[67]. In this study, 28 patients who progressed with 
ALK-TKIs other than crizotinib showed ORR of 42.9% 
and mPFS of 5.5 months.

  Based on this evidence, we weakly recommend the 
administration of lorlatinib in ALK-rearranged patients 
who progressed with ALK-TKI. We judged quality of 
evidence as C and strength of recommendation as 2. 
The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

4%
(1/26)

96%
(25/26)

0 0 0
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ROS1 rearranged, non-squamous cell lung cancer (Fig. 8)

CQ 15 Is crizotinib a recommended treatment in patients 
who have ROS1 rearrangement?

Recommendation:
Crizotinib is strongly recommended:

Recommendation: 1
Evidence level: C
Agreement rate 100%

Comments:
Several reports mentioned the efficacy of crizotinib in 

patients who had ROS1 rearrangement. In a study conducted 
mainly in the US, crizotinib demonstrated ORR of 72% and 
mPFS of 19.2 months in 50 patients [13]. In an East Asian 
study, 127 patients showed ORR of 69.3% and mPFS of 13.4 
months [14]. These results are comparable or better than 
those for crizotinib in ALK-rearranged patients.

Based on this evidence, we strongly recommend the 
administration of crizotinib in patients who have ROS1 
rearrangement (also refer to CQ 17). We judged quality of 
evidence as C and strength of recommendation as 1. The 
results of voting by committee members to determine this 
recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(26/26)

0 0 0 0

BRAF‑mutated, non-squamous cell lung cancer (Fig. 9)

CQ 16 Is dabrafenib plus trametinib a recommended treat-
ment in patients who have BRAF mutation?

Recommendation:
Dabrafenib plus trametinib is strongly recommended.

Recommendation: 1
Evidence level: C
Agreement rate 69%

Comments:
In patients with BRAF mutation, several reports showed 

the efficacy of dabrafenib or dabrafenib plus trametinib. 
In a phase II trial of dabrafenib plus trametinib for BRAF-
mutated stage IV NSCLC patients who have prior history of 
chemotherapy, 57 patients showed ORR (primary endpoint) 
of 66.7% and mPFS of 9.7 months [15]. In another phase 
II trial, of dabrafenib plus trametinib for BRAF-mutated 
patients who were chemo-naïve, 36 patients showed ORR 
(primary endpoint) of 64% and mPFS of 10.9 months [27].

Fig. 8  Treatment of ROS1-rearranged NSCLC, stage IV. PS performance status, NSCLC non-small cell lung cancer

Fig. 9  Treatment of BRAF-mutated NSCLC, stage IV. PS performance status, NSCLC non-small cell lung cancer
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Although there were limited numbers of Japanese patients 
in these trials, we strongly recommend the administration of 
dabrafenib plus trametinib in patients who have BRAF muta-
tion (also refer to CQ 17). We judged quality of evidence as 
C and strength of recommendation as 1. The results of voting 
by committee members to determine this recommendation 
are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

First voting:

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

58%
(15/26)

42%
(11/26)

0 0 0

Second voting:

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

69%
(18/26)

31%
(8/26)

0 0 0

Driver oncogene-positive, squamous cell lung cancer

CQ 17 Is tyrosine-kinase inhibitor a recommended treat-
ment in squamous cell lung cancer patients who have driver 
oncogene?

Recommendation:
Kinase inhibitors targeting each oncogene are weakly 

recommended for squamous cell lung cancer patients who 
have driver oncogene.

Recommendation: 2
Evidence level: D
Agreement rate 85%

Comments:
Among EGFR-mutated, squamous cell lung cancer 

patients, no comparative study has been conducted using 
EGFR-TKI. However, subgroup data from prospective tri-
als and their pooled analysis were reported. In a prospective 
trial, 11 patients for whom data were available demonstrated 

ORR of 9.1%. Although this suggests limited efficacy of 
EGFR-TKI in this population, caution is advised, because 
at least three patients had uncommon EGFR mutation in this 
report [69–71]. Several retrospective analyses with small 
sample size showed ORR of 25–32% and mPFS of 1.4–3.9 
months [69, 72, 73]. No prospective trial has been conducted 
in patients with uncommon EGFR mutation, ALK rearrange-
ment, ROS1 rearrangement, or BRAF mutation.

Based on this evidence, efficacy of kinase inhibitors in 
squamous cell lung cancer patients who have driver onco-
gene is limited, but some responders existed. The guideline 
committee weakly recommends for kinase inhibitors in squa-
mous cell lung cancer patients who have driver oncogene. 
We judged quality of evidence as D and strength of recom-
mendation as 2. The results of voting by committee members 
to determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

15%
(4/26)

85%
(22/26)

0 0 0

PD-L1 ≥ 50% (Fig. 10)

CQ 18 What is the recommended first-line treatment in 
patients with PS 0–1 and whose tumor is positive for 
PD-L1 ≥ 50%?

Recommendation:

(a) Pembrolizumab monotherapy is strongly recommended.

Recommendation: 1
Evidence level: B
Agreement rate 96%

(b) Platinum-based chemotherapy plus PD-1/PD-L1 inhibi-
tor is strongly recommended.

Recommendation: 1
Evidence level: B
Agreement rate 69%
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Comments:

(a) A phase III trial comparing pembrolizumab with plat-
inum-doublet chemotherapy was conducted in stage 
IV NSCLC patients with PS 0–1, whose tumor was 
positive for PD-L1 ≥ 50%, and who did not have EGFR 
mutation or ALK rearrangement (KEYNOTE-024 
study) [74]. In this trial, 305 patients were randomized 
and 66 (43.7%) were treated with pembrolizumab 
after progression of platinum-doublet chemotherapy 
as a crossover treatment. In an interim analysis, PFS 
(primary endpoint) was significantly prolonged in pem-
brolizumab arm [10.3 months versus 6.0 months, HR 
0.50 (95%CI: 0.37–0.68), p < 0.001]. OS (secondary 
endpoint) was also significantly prolonged [median 
not reached in either arm, HR 0.60 (95%CI: 0.41–
0.89), p = 0.005]. In addition, ORR was significantly 
improved (44.8% versus 27.8%). Main adverse events 
were diarrhea, fatigue, and pyrexia in the pembroli-
zumab arm, while anemia, nausea, and fatigue were 
common in the platinum-doublet chemotherapy arm. 
There were fewer adverse events ≥ grade 3 in pem-
brolizumab arm (26.6% versus 53.3%). On the other 
hand, immune-related adverse events such as thyroid 
dysfunction, pneumonitis, skin rash, and colitis were 
reported (9.7% were ≥ grade 3). Careful management 
should be applied.

  Regarding the elderly patients ≥ 75 years old, no sub-
group analysis from this trial or any prospective data 
has been reported.

  Based on this evidence, pembrolizumab monother-
apy is strongly recommended in patients whose tumor 
is positive for PD-L1 ≥ 50% and does not have EGFR 
mutation or ALK rearrangement. We judged quality of 

evidence as B and strength of recommendation as 1. 
The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

96%
(26/27)

4%
(1/27)

0 0 0

 (b-1) Non-squamous cell lung cancer.

A phase III trial comparing platinum-doublet chemo-
therapy plus pembrolizumab with platinum-doublet chemo-
therapy was conducted in stage IV, non-squamous NSCLC 
patients with PS 0–1 and who did not have EGFR muta-
tion or ALK rearrangement (KEYNOTE-189 study) [20]. 
In this trial, 616 patients were randomized in 2:1 ratio and 
67 (32.5%) were treated with pembrolizumab monotherapy 
after progression of platinum-doublet chemotherapy as a 
crossover treatment. In an interim analysis, PFS (primary 
endpoint) was significantly prolonged in chemotherapy 
plus pembrolizumab arm [8.8 months versus 4.9 months, 
HR 0.52 (95%CI: 0.43–0.64), p < 0.0001]. OS (secondary 
endpoint) was also significantly prolonged [median not 
reached versus 11.3 months, HR 0.49 (95%CI: 0.38–0.64), 

Fig. 10  Treatment strategy in PD-L1 ≥ 50% NSCLC, stage IV. PD-1 programed cell death-1, PD-L1 programed death-ligand 1, PS performance 
status
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p < 0.0001]. In a subset analysis of PD-L1 ≥ 50%, both 
PFS and OS were prolonged [PFS: 9.4 months versus 4.7 
months, HR 0.36 (95%CI: 0.25–0.52), p < 0.0001; and OS: 
median not reached versus 10.0 months, HR 0.42 (95%CI: 
0.26–0.68), p = 0.0001]. Main adverse events were nausea, 
anemia, fatigue, and constipation in chemotherapy plus 
pembrolizumab arm, and adverse events ≥ grade 3 were 
similar (67.2% versus 65.8%). On the other hand, in chemo-
therapy plus pembrolizumab arm, acute kidney injury and 
immune-related adverse events ≥ grade 3 were observed in 
5.2% and 8.9% of the patients, respectively. In addition, three 
treatment-related deaths due to interstitial lung disease were 
reported. Careful management should be applied.

Another phase III trial, comparing platinum-based 
chemotherapy plus atezolizumab with platinum-based 
chemotherapy, was conducted in stage IV, non-squamous 
NSCLC patients with PS 0–1 (IMPOWER150 study). 
Results of CBDCA + PTX + bevacizumab plus atezolizumab 
(arm B) and CBDCA + PTX + bvacizumab (arm C) were 
reported [21]. PFS (one of the co-primary endpoints) was 
significantly prolonged in chemotherapy plus atezolizumab 
arm [8.3 months versus 6.8 months, HR 0.62 (95%CI: 
0.52–0.74), p < 0.001]. OS (another co-primary endpoint) 
was also significantly prolonged [19.2 months versus 14.7 
months, HR 0.78 (95%CI: 0.64-96), p = 0.02]. In a subset 
analysis of PD-L1 with TC3 or IC3, both PFS and OS were 
prolonged [PFS: 12.6 months versus 6.8 months, HR 0.39 
(95%CI: 0.25–0.60), p < 0.0001; and OS: 25.2 months versus 
15.0 months, HR 0.70 (95%CI: 0.43–1.13)]. Main adverse 
events were appetite loss, peripheral neuropathy, nausea, and 
fatigue in chemotherapy plus atezolizumab arm, and adverse 
events ≥ grade 3 were slightly higher (58.5% versus 50.0%). 
In chemotherapy plus atezolizumab arm, immune-related 
adverse events such as skin rash, liver dysfunction, thyroid 
dysfunction, pneumonitis, and colitis were reported. Careful 
management should be applied.

 (b-2) Squamous cell lung cancer.

A phase III trial comparing platinum-doublet chemother-
apy plus pembrolizumab with platinum-doublet chemother-
apy was conducted in stage IV, squamous cell lung cancer 
patients with PS 0–1 (KEYNOTE-407 study) [22]. In this 
trial, 559 patients were randomized. In an interim analysis, 
PFS (one of the co-primary endpoints) was significantly 
prolonged in chemotherapy plus pembrolizumab arm [6.4 
months versus 4.8 months, HR 0.56 (95%CI: 0.45–0.70), 
p < 0.0001]. OS (another primary endpoint) was also sig-
nificantly prolonged [15.9 months versus 11.3 months, HR 
0.64 (95%CI: 0.49–0.85), p = 0.0008]. In a subset analysis 
of PD-L1 ≥ 50%, both PFS and OS tended to be prolonged 
[PFS: 8.0 months versus 4.2 months, HR 0.37 (95%CI: 
0.24–0.58); and OS: median not reached in either arm, HR 

0.64 (95%CI: 0.37–1.10)]. Main adverse events were ane-
mia, appetite loss, neutropenia, and nausea in chemotherapy 
plus pembrolizumab arm, and adverse events ≥ grade 3 were 
similar (69.8% versus 68.2%). On the other hand, treatment-
related deaths were higher in chemotherapy plus pembroli-
zumab arm (3.6% versus 2.1%).

Another phase III trial, comparing platinum-doublet 
chemotherapy plus atezolizumab with platinum-doublet 
chemotherapy, was conducted in stage IV, squamous cell 
lung cancer patients with PS 0–1 (IMPOWER131 study). 
Results of CBDCA + nab-PTX plus atezolizumab (arm B) 
and CBDCA + nab-PTX (arm C) were reported [23]. PFS 
(one of the co-primary endpoints) was significantly pro-
longed in chemotherapy plus atezolizumab arm [6.3 months 
versus 5.6 months, HR 0.71 (95%CI: 0.60–0.85), p = 0.001]. 
However, improvement of OS (another co-primary endpoint) 
was not shown at the time of this interim analysis [14.0 
months versus 13.9 months, HR 0.96 (95%CI: 0.78–1.18), 
p = 0.6931]. In a subset analysis of PD-L1 with TC3 or IC3, 
both PFS and OS were prolonged [PFS: 10.1 months ver-
sus 5.5 months, HR 0.44 (95%CI: 0.27–0.71); and OS: 23.6 
months versus 14.1 months, HR 0.56 (95%CI: 0.32–0.99)]. 
Adverse events ≥ grade 3 were higher (69% versus 58%) in 
the chemotherapy plus atezolizumab arm.

Regarding the elderly patients ≥ 75 years old, these four 
trials [20–23] allowed registration of this population. In two 
trials using atezolizumab, subgroup analyses were reported. 
Both trials showed that PFS was better in the chemotherapy 
plus atezolizumab arm, even in the elderly [9.7 months ver-
sus 6.8 months (HR 0.78) in the IMpower150 study and 
7.0 months versus 5.6 months (HR 0.78) in the IMpower131 
study] [21, 23]. However, safety data were not reported in 
this population. Careful management should be applied.

Based on this evidence, platinum-based chemother-
apy plus PD-1/PD-L1 inhibitor is strongly recommended 
in patients with PS 0–1, whose tumor is positive for 
PD-L1 ≥ 50%, and who do not have EGFR mutation or 
ALK rearrangement. On the other hand, as there has been 
no direct comparison between chemotherapy plus PD-1/
PD-L1 inhibitor and pembrolizumab alone, the superiority 
has not been clarified. We judged quality of evidence as B 
and strength of recommendation as 1. The results of voting 
by committee members to determine this recommendation 
are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)
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Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

69%
(18/26)

31%
(8/26)

0 0 0

CQ 19 What is the recommended first-line treatment 
in patients with PS 2 and whose tumor is positive for 
PD-L1 ≥ 50%?

Recommendation:

(a) Cytotoxic chemotherapy is strongly recommended.

Monotherapy;
Recommendation: 1
Evidence level: A
Agreement rate xx%
CBDCA—doublet therapy;
Recommendation: 2
Evidence level: B
Agreement rate xx%

(b) Pembrolizumab monotherapy is weakly recommended.

Recommendation: 2
Evidence level: D
Agreement rate 85%

(c) There is no clear evidence to recommend the combina-
tion of platinum-based chemotherapy plus PD-1/PD-L1 
inhibitor.

Unable to determine recommendation.

Comments:

(a) Refer to CQ 22.
(b) As the KEYNOTE-024 study allowed enrollment of 

patients with PS 0–1 [74], there have been no efficacy 
or safety data of pembrolizumab monotherapy in stage 
IV NSCLC patients with PS 2. On the other hand, there 
is limited evidence regarding cytotoxic chemotherapy 
in this area. The efficacy was modest, while these 
patients often suffered from adverse events. Regarding 
the lesser toxicity of pembrolizumab, many guideline 
committee members supported pembrolizumab as an 
option for this population.

  Based on this evidence, after careful considera-
tion, the guideline committee weakly recommends 

the administration of pembrolizumab monotherapy 
in patients with PS 2 and whose tumor is positive for 
PD-L1 ≥ 50% as an expert opinion. We judged quality 
of evidence as D and strength of recommendation as 2. 
The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 85%
(22/26)

15%
(4/26)

0 0

(c) As four phase III trials comparing platinum-based 
chemotherapy plus PD-1/PD-L1 inhibitor with plat-
inum-based chemotherapy allowed enrollment of 
patients with PS 0–1, there are no efficacy or safety 
data of platinum-based chemotherapy plus PD-1/
PD-L1 inhibitor in stage IV NSCLC patients with PS 
2. Basically, there are some safety concerns regarding 
cytotoxic chemotherapy in this population. Thus, add-
ing PD-1/PD-L1 inhibitor to platinum-based chemo-
therapy may not be tolerable.

  Based on this, there is no clear evidence to recom-
mend the combination of platinum-based chemotherapy 
plus PD-1/PD-L1 inhibitor in patients with PS 2 and 
whose tumor is positive for PD-L1 ≥ 50%. The guide-
line committee finally determined that there is insuf-
ficient evidence to draw a firm conclusion on this CQ. 
The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 69%
(18/26)

27%
(7/26)

4%
(1/26)
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Driver oncogene‑negative and PD‑L1 < 50%, 
or unknown

First-line treatment in patients who are driver 
oncogene-negative and PD-L1 < 50%, or unknown is shown 
in Fig. 11

CQ 20 Is cytotoxic chemotherapy recommended as a first-
line treatment in patients with PS 0–1 and younger than 
75 years old, when their tumor is driver oncogene-negative 
and PD-L1 is < 50%, or unknown?

Recommendation:
Combination of platinum agent and third- or later-gener-

ation drug is strongly recommended.

Recommendation: 1
Evidence level: A
Agreement rate 93%

Comments:
A meta-analysis demonstrated that platinum-based 

chemotherapy significantly prolonged OS compared with 
BSC [1]. In another meta-analysis, comparing second-
generation agent with third-generation agent as a part of a 
platinum-based regimen, the latter was found to be supe-
rior, with ORR of 12% and 1-year survival rate of 6% [2]. 
In a Japanese phase III trial (FACS study), four regimens 
of platinum agents plus third-generation agents were com-
pared, and their efficacies were similar [75].

Newer agents demonstrated the efficacy in several phase 
III studies, but some showed their efficacy on specific 

histology types. PEM is one typical example and is approved 
for non-squamous cell lung cancer. In study JMDB, com-
paring cisplatin (CDDP) + PEM with CDDP + gemcitabine 
(GEM), efficacy results were similar in overall population. 
However, CDDP + PEM showed better OS in non-squamous 
cell lung cancer [11.8 versus 10.4 months, HR 0.81 (95%CI: 
0.70–0.94), p = 0.005], while inferior OS was shown in squa-
mous cell lung cancer [9.4 months versus 10.8 months, HR 
1.23 (95%CI: 1.00–1.51), p = 0.05] [76]. Even though this 
was a subset analysis, CDDP + PEM are considered one of 
the preferred regimens for non-squamous cell lung cancer 
in terms of efficacy and safety. Regarding CBDCA + PEM, 
although there has been no phase III trial to investigate its 
OS benefit, it is commonly used due to its milder non-hema-
tologic toxicity than CDDP. In randomized studies compar-
ing CBDCA + PEM with CBDCA + GEM, CBDCA + DTX, 
or CBDCA + PTX + bevacizumab, superiority in OS or 
safety was not demonstrated [77–79]. On the other hand, 
Kaplan–Meier curves of OS seemed to be similar between 
CBDCA + PEM and CBDCA + PTX + bevacizumab [79], 
and PFS of CBDCA + PEM + bevacizumab tended to be 
better than CBDCA + PTX + bevacizumab [80]. Based on 
these results, CBDCA + PEM can be considered as a first-
line treatment regimen.

For squamous cell lung cancer, a Japanese phase III trial 
comparing CDGP + DTX with CDDP + DTX was conducted 
[81]. OS was significantly prolonged in CDGP arm [13.6 
months versus 11.4 months, HR 0.81 (95%CI: 0.65–1.02), 
p = 0.037]. Regarding toxicity, leukopenia, neutropenia, and 
platelet count decrease were common in CDGP arm, while 
nausea, fatigue, hyponatremia, and hypokalemia were com-
mon in CDDP arm. This was the only regimen to show OS 
superiority in Japan.

Fig. 11  First-line treatment in patients with stage IV NSCLC, who were driver oncogene-negative and PD-L1 was < 50%, or unknown. PD-1 
programed cell death-1, PD-L1 programed death-ligand 1, PS performance status
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In other phase III trials of S-1, non-superiority was dem-
onstrated comparing CBDCA + S-1 with CBDCA + PTX 
against CDDP + S-1 with CDDP + DTX [82, 83]. In 
a phase III trial comparing CBDCA + nab-PTX with 
CBDCA + PTX, significant ORR improvement was demon-
strated [33.0% versus 25.0 months, response rate ratio 1.31 
(95%CI: 1.08–1.59), p = 0.005] [84]. These regimens can be 
used regardless of histology.

Based on this evidence, combination of platinum agent 
and third- or later-generation drug is strongly recommended 
in patients with PS 0–1 and younger than 75 years old. We 
judged quality of evidence as A and strength of recommen-
dation as 1. The results of voting by committee members to 
determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

93%
(25/27)

7%
(2/27)

0 0 0

CQ 21 Is cytotoxic chemotherapy recommended as a 
first-line treatment in patients with PS 0–1 and older than 
75 years old, when their tumor is driver oncogene-negative 
and PD-L1 is < 50%, or unknown?

Recommendation:

(a) Monotherapy using third-generation drug is strongly 
recommended.

Recommendation: 1
Evidence level: A
Agreement rate 100%

(b) CBDCA doublet chemotherapy is weakly recom-
mended.

Recommendation: 2
Evidence level: B
Agreement rate 74%

Comments:
In a post hoc analysis of a phase III trial of first-line 

treatment and adjuvant chemotherapy, efficacy was similar 
between those who were younger than 65 years and who 

were 65 years of age or older [85]. They also reported that 
instrumental ADL, not chronological age, was associated 
with better prognosis. Another report mentioned that octoge-
narian patients did not show worse OS than younger patients 
(7 months versus 11 months, p = 0.20) and they also had 
similar safety result, even when they had PS of 0–1 [86]. 
These reports suggest that elderly patients should not be 
excluded from anti-cancer treatment due to their chrono-
logical age.

(a) Phase III trials demonstrated that vinorelbine (VNR) 
prolonged OS compared with BSC, and also showed 
that GEM had similar efficacy to VNR [87, 88]. In a 
Japanese phase III trial (WJTOG9904 study) compar-
ing DTX with VNR, PFS was significantly prolonged 
in DTX arm [5.5 months versus 3.1 months, HR 0.61 
(95%CI: 0.45–0.82), p < 0.001]. OS was favorable in 
DTX arm, but without statistical significance [14.3 
months versus 9.9 months, HR 0.78 (95%CI: 0.56–
1.09), p = 0.138] [89].

Based on this evidence, monotherapy using a third-gener-
ation drug is strongly recommended in patients with PS 0–1 
and older than 75 years old. We judged quality of evidence 
as A and strength of recommendation as 1. The results of 
voting by committee members to determine this recommen-
dation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(27/27)

0 0 0 0

(b) For elderly NSCLC patients, two phase III trials com-
paring platinum-doublet chemotherapy with third-
generation drug monotherapy were reported, and most 
of the participants were ≥ 75 years old. Of those, the 
Japanese study (JCOG-0803/WJOG-4307L) com-
pared weekly CDDP + DTX with DTX [90]. Interim 
analysis showed that combination treatment was not 
superior to monotherapy in OS [13.3 months versus 
14.8 months, HR 1.18 (95% CI: 0.83–1.69)], which 
resulted in early termination. Study IFCT0501 com-
pared CBDCA + weekly PTX with GEM or VNR [91]. 
PFS and OS were significantly prolonged in combina-
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tion arm [PFS: 6.0 months versus 2.8 months, HR 0.51 
(95% CI: 0.42–0.62), p < 0.001; and OS: 10.3 months 
versus 6.2 months, HR 0.64 (95%CI: 0.52–0.78), 
p < 0.0001]. However, these results were not more satis-
factory than DTX monotherapy in a Japanese trial, and 
treatment-related deaths were relatively high in combi-
nation arm (4.4%). In addition, dosing of combination 
arm was unfamiliar in Japanese clinical practice. These 
results should, therefore, be interpreted with caution.

Based on this evidence, CBDCA doublet chemotherapy 
is weakly recommended in patients with PS 0–1 and older 
than 75 years old. We judged quality of evidence as A and 
strength of recommendation as 1. The results of voting by 
committee members to determine this recommendation are 
described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

26%
(7/27)

74%
(20/27)

0 0 0

CQ 22 Is cytotoxic chemotherapy recommended as a first-
line treatment in patients with PS 2, when their tumor is 
driver oncogene-negative and PD-L1 is < 50%, or unknown?

Recommendation:

(a) Monotherapy using third-generation drug is strongly 
recommended.

Recommendation: 1
Evidence level: A
Agreement rate 100%

(b) Platinum-doublet chemotherapy is weakly recom-
mended.

Recommendation: 2
Evidence level: B
Agreement rate 100%

Comments:
Because PS 2 comprises heterogeneous patients, stand-

ard treatment has not been established. In a subset of a 

meta-analysis comparing chemotherapy with BSC, OS was 
prolonged by chemotherapy regardless of PS [6% improve-
ment in 1-year OS rate in patients with PS ≥ 2 (14% versus 
8%)] [1].

(a) A meta-analysis comparing the third-generation drugs 
(DTX, PTX, VNR, or GEM) with BSC demonstrated 
7% of improvement in 1-year OS rate [2]. In this study, 
about 30% of patients had PS 2. From the three trials 
that were included in this meta-analysis, subset analy-
ses of patients with PS 2 were reported, and each of the 
OS results tended to be prolonged [92].

  Based on this evidence, monotherapy using a third-
generation drug is strongly recommended in patients 
with PS 2. We judged quality of evidence as A and 
strength of recommendation as 2. The results of voting 
by committee members to determine this recommenda-
tion are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(27/27)

0 0 0 0

(b) A phase III trial comparing CBDCA + PTX with PTX 
(CALGB9730 study), subset analysis of PS 2 showed 
that 1-year survival rate was improved in the combina-
tion arm [18% versus 10%, HR 0.60 (95%CI: 0.40–
0.91), p = 0.016] [93]. In ECOG1599 study comparing 
CBDCA + PTX with CDDP + GEM in patients with 
PS 2, OS was 6.2 months and 6.9 months, respec-
tively, and these regimens were considered as feasi-
ble [94]. In a randomized phase II trial comparing 
CBDCA + GEM with GEM, OS and PFS tended to be 
longer [OS: 6.7 months versus 4.8 months (p = 0.49), 
PFS: 4.1 months versus 3.0 months (p = 0.36)] [95]. 
Recently, a phase III trial comparing CBDCA + PEM 
with PEM was conducted [96]. This study had some 
limitations: only 205 patients were enrolled, which was 
relatively small as a phase III trial, and the inclusion 
of squamous cell lung cancer was allowed. However, 
OS was significantly improved in the combination arm 
[9.3 months versus 5.3 months, HR 0.62 (95%CI: 0.46–
0.83), p = 0.001]. PFS was also improved [5.8 months 
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versus 2.8 months, HR 0.46 (95%CI: 0.35–0.63), 
p < 0.001]. Regarding toxicity, anemia and neutropenia 
were common in the combination arm and treatment-
related death was observed in 3.9% of the patients.

  Based on this evidence, platinum-doublet chemo-
therapy is weakly recommended in patients with PS 
2. We judged quality of evidence as B and strength of 
recommendation as 2. The guideline committee calls 
attention to the clinicians that this evidence is limited, 
and most regimens in these trials were CBDCA-based 
or reduced-dosed. The results of voting by commit-
tee members to determine this recommendation are 
described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 100%
(27/27)

0 0 0

CQ 23 Is addition of PD-1/PD-L1 inhibitor to platinum-
based chemotherapy recommended in patients with PS 
0–2, when their tumor is driver oncogene-negative and 
PD-L1 is < 50%, or unknown?

Recommendation:

(a) Addition of PD-1/PD-L1 inhibitor to platinum-based 
chemotherapy is strongly recommended in patients 
with PS 0–1.

Recommendation: 1
Evidence level: B
Agreement rate 78%

(b) There is no clear evidence to recommend the addition 
of PD-1/PD-L1 inhibitor to platinum- containing chem-
otherapy in patients with PS 2.

Unable to determine recommendation.

Comments:

 (a-1) Non-squamous cell lung cancer.

A phase III trial comparing platinum-doublet chemo-
therapy plus pembrolizumab with platinum-doublet chemo-
therapy was conducted in stage IV, non-squamous NSCLC 
patients with PS 0–1 and who did not have EGFR muta-
tion or ALK rearrangement (KEYNOTE-189 study) [20]. 
616 patients were randomized in 2:1 ratio and 67 (32.5%) 
were treated with pembrolizumab monotherapy after pro-
gression of platinum-doublet chemotherapy as a crossover 
treatment. In an interim analysis, PFS (primary endpoint) 
was significantly prolonged in chemotherapy plus pem-
brolizumab arm [8.8 months versus 4.9 months, HR 0.52 
(95%CI: 0.43–0.64), p < 0.0001]. OS (secondary endpoint) 
was also significantly prolonged [median not reached versus 
11.3 months, HR 0.49 (95%CI: 0.38–0.64), p < 0.0001]. In 
a subset analysis of PD-L1 1–49%, both PFS and OS were 
prolonged [PFS: 9.0 months versus 4.9 months, HR 0.55 
(95%CI: 0.37–0.81); and OS: median not reached versus 
12.9 months, HR 0.55 (95%CI: 0.34–0.90)]. In patients with 
PD-L1 < 1%, both PFS and OS were prolonged [PFS: 6.1 
months versus 5.1 months, HR 0.75 (95%CI: 0.53–1.05); 
and OS: 15.2 months versus 12.0 months, HR 0.59 (95%CI: 
0.38–0.92)]. Main adverse events were nausea, anemia, 
fatigue, and constipation in chemotherapy plus pembroli-
zumab arm, and adverse events ≥ grade 3 were similar 
(67.2% versus 65.8%). On the other hand, in chemotherapy 
plus pembrolizumab arm, acute kidney injury and immune-
related adverse events ≥ grade 3 were observed in 5.2% and 
8.9% of the patients, respectively. In addition, three treat-
ment-related deaths due to interstitial lung disease were 
reported. Careful management should be applied.

Another phase III trial comparing platinum-based 
chemotherapy plus atezolizumab with platinum-based 
chemotherapy was conducted in stage IV, non-squamous 
NSCLC patients with PS 0–1 (IMPOWER150 study). 
Results of CBDCA + PTX + bevacizumab plus atezoli-
zumab (arm B) and CBDCA + PTX + bevacizumab (arm 
C) were reported [21] PFS (one of co-primary endpoints) 
was significantly prolonged in chemotherapy plus ate-
zolizumab arm [8.3 months versus 6.8 months, HR 0.62 
(95%CI: 0.52–0.74), p < 0.001]. OS (another co-primary 
endpoint) was also significantly prolonged [19.2 months 
versus 14.7 months, HR 0.78 (95%CI: 0.64-96), p = 0.02]. 
In a subset analysis of PD-L1 with TC1/2 or IC1/2, both 
PFS and OS were prolonged [PFS: 8.3 months versus 
6.6 months, HR 0.56 (95%CI: 0.41–0.77); and OS: 20.3 
months versus 16.4 months, HR 0.80 (95%CI: 0.55–1.15)]. 
In patients with PD-L1 with TC0 and IC0, both PFS and 
OS were prolonged [PFS: 7.1 months versus 6.9 months, 
HR 0.77 (95%CI: 0.61–0.99); and OS: 17.1 months versus 
14.1 months, HR 0.82 (95%CI: 0.62–1.08)]. Main adverse 
events were appetite loss, peripheral neuropathy, nausea, 
and fatigue in chemotherapy plus atezolizumab arm, and 
adverse events ≥ grade 3 were slightly higher (58.5% 
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versus 50.0%). In chemotherapy plus atezolizumab arm, 
immune-related adverse events such as skin rash, liver 
dysfunction, thyroid dysfunction, pneumonitis, and coli-
tis were reported. Careful management should be applied.

 (a-2) Squamous cell lung cancer.

A phase III trial comparing platinum-doublet chemo-
therapy plus pembrolizumab with platinum-doublet chem-
otherapy was conducted in stage IV squamous cell lung 
cancer patients with PS 0–1 (KEYNOTE-407 study) [22]. 
In this trial, 559 patients were randomized. In an interim 
analysis, PFS (one of the co-primary endpoints) was sig-
nificantly prolonged in chemotherapy plus pembrolizumab 
arm [6.4 months versus 4.8 months, HR 0.56 (95%CI: 
0.45–0.70), p < 0.0001]. OS (another primary endpoint) 
was also significantly prolonged [15.9 months versus 11.3 
months, HR 0.64 (95%CI: 0.49–0.85), p = 0.0008]. In a 
subset analysis of PD-L1 1–49%, both PFS and OS were 
prolonged [PFS: 7.2 months versus 5.2 months, HR 0.56 
(95%CI: 0.39–0.80); and OS: 14.0 months versus 11.6 
months, HR 0.57 (95%CI: 0.57–0.90)]. In patients with 
PD-L1 < 1%, both PFS and OS were prolonged [PFS: 6.3 
months versus 5.3 months, HR 0.68 (95%CI: 0.47–0.98); 
and OS: 15.9 months versus 10.2 months, HR 0.61 
(95%CI: 0.38–0.98)]. Main adverse events were anemia, 
appetite loss, neutropenia, and nausea in chemotherapy 
plus pembrolizumab arm, and adverse events ≥ grade 3 
were similar (69.8% versus 68.2%). On the other hand, 
treatment-related deaths were higher in chemotherapy plus 
pembrolizumab arm (3.6% versus 2.1%).

Another phase III trial, comparing platinum-doublet 
chemotherapy plus atezolizumab with platinum-doublet 
chemotherapy, was conducted in stage IV, squamous 
cell lung cancer patients with PS 0–1 (IMPOWER131 
study). Results of CBDCA + nab-PTX plus atezolizumab 
(arm B) and CBDCA + nab-PTX (arm C) were reported 
[23]. PFS (one of the co-primary endpoints) was sig-
nificantly prolonged in chemotherapy plus atezolizumab 
arm [6.3 months versus 5.6 months, HR 0.71 (95%CI: 
0.60–0.85), p = 0.001]. However, improvement of OS 
(another co-primary endpoint) was not shown at the time 
of this interim analysis [14.0 months versus 13.9 months, 
HR 0.96 (95%CI: 0.78–1.18), p = 0.6931]. In a subset 
analysis of PD-L1 with TC1/2 or IC1/2, PFS tended to 
be longer, but OS was not prolonged [PFS: 6.0 months 
versus 5.6 months, HR 0.70(95%CI: 0.53–0.92); and 
OS: 12.4 months versus 16.6 months, HR 1.34 (95%CI: 
0.95–1.90)]. In patients with PD-L1 with TC0 and IC0, 
results were similar in PFS and OS [PFS: 5.7 months 
versus 5.6 months, HR 0.81 (95%CI: 0.64–1.03); and 
OS: 13.8 months versus 12.5 months, HR 0.86 (95%CI: 

0.65–1.15)]. Adverse events ≥ grade 3 were higher (69% 
versus 58%) in the chemotherapy plus atezolizumab arm.

Regarding elderly patients ≥ 75 years old, these four trials 
[2, 75–77] allowed registration of this population. In two 
trials using atezolizumab, subgroup analyses were reported. 
Both trials showed that PFS was better in the chemotherapy 
plus atezolizumab arm, even in the elderly [9.7 months ver-
sus 6.8 months (HR 0.78) in the IMpower150 study; and 
7.0 months versus 5.6 months (HR 0.78) in the IMpower131 
study] [75, 77]. However, safety data were not reported in 
this population. Careful management should be applied.

Based on this evidence, addition of PD-1/PD-L1 inhibitor 
to platinum- containing chemotherapy is strongly recom-
mended in patients with PS 0–1 when their tumor is driver 
oncogene-negative and PD-L1 is < 50%, or unknown. We 
judged quality of evidence as B and strength of recommen-
dation as 1.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

78%
(21/27)

22%
(6/27)

0 0 0

(b) As four phase III trials comparing platinum-based 
chemotherapy plus PD-1/PD-L1 inhibitor with plat-
inum-based chemotherapy allowed enrollment of 
patients with PS 0–1 [20–23], there has been no effi-
cacy or safety data of platinum-based chemotherapy 
plus PD-1/PD-L1 inhibitor in stage IV NSCLC patients 
with PS 2. Basically, there are some safety concerns 
regarding cytotoxic chemotherapy in this population. 
Thus, adding PD-1/PD-L1 inhibitor to platinum-based 
chemotherapy may not be tolerable.

  Based on this, there is no clear evidence to recom-
mend the addition of PD-1/PD-L1 inhibitor to plati-
num-based chemotherapy in patients with PS 2, when 
their tumor is driver oncogene-negative and PD-L1 is 
< 50%, or unknown. The guideline committee finally 
determined that there is insufficient evidence to draw 
a firm conclusion on this CQ. The results of voting by 
committee members to determine this recommendation 
are described below.
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Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 74%
(20/27)

22%
(6/27)

4%
(1/27)

CQ 24 What is the recommended number of courses of 
platinum-based chemotherapy?

Recommendation:
Six or fewer courses of platinum-based chemotherapy 

are strongly recommended.

Recommendation: 1
Evidence level: C
Agreement rate 100%

Comments:
Two phase III trials comparing three or four courses 

of combination chemotherapy consisting of platinum and 
third-generation agent with six courses of the same regi-
men both showed that 1-year survival and OS were simi-
lar, while toxicity was milder with the former [97, 98]. 
An individual-patient data meta-analysis that containing 
these two studies compared six courses with five or fewer 
courses demonstrated that PFS was significantly prolonged 
by six courses of treatment, but OS was similar [99].

Recent phase III trials mostly defined the maximum 
number of courses of platinum-based chemotherapy as four 
to six. In a phase III trial comparing CDDP + PEM with 
CDDP + GEM (JMDB study), the median number of courses 
of CDDP treatment was five in both arms [76].

Based on this evidence, six or fewer courses of platinum-
based chemotherapy are strongly recommended. We judged 
quality of evidence as C and strength of recommendation as 1.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(26/26)

0 0 0 0

CQ 25 Is addition of bevacizumab to platinum-doublet 
chemotherapy recommended in patients with PS 0–2?

Recommendation:

(a) Addition of bevacizumab to platinum-doublet chemo-
therapy is weakly recommended in patients with PS 
0–1 and < 75 years old.

Recommendation: 2
Evidence level: A
Agreement rate 73%

(b) Not to add bevacizumab to platinum-doublet chemo-
therapy is weakly recommended in patients ≥ 75 years 
old.

Recommendation: 2
Evidence level: C
Agreement rate 92%

(c) Not to add bevacizumab to platinum-doublet chemo-
therapy is weakly recommended in patients with PS 2.

Recommendation: 2
Evidence level: D
Agreement rate 96%

Comments:

(a) Meta-analyses demonstrated that addition of bevaci-
zumab to platinum-doublet chemotherapy brought 
ORR improvement and prolongation of PFS. In addi-
tion, one of the analyses reported prolongation of OS 
[100, 101]. On the other hand, toxicity ≥ grade 3, such 
as proteinuria, hypertension, hemorrhagic events, neu-
tropenia, febrile neutropenia, and treatment-related 
death, were significantly increased by adding bevaci-
zumab [100–102].

  In a phase III trial comparing bevacizumab and 
CBDCA + PTX with CBDCA + PTX (ECOG4599 
study), prolongation of OS and PFS was demonstrated 
[PFS: 6.2 months versus 4.5 months, HR 0.66 (95%CI: 
0.57–0.77), p < 0.001; and OS: 12.3 months versus 
10.3 months, HR 0.79 (95%CI: 0.67–0.92), p = 0.003] 
[103]. ORR was also improved. On the other hand, in 
another phase III trial comparing bevacizumab and 
CDDP + GEM with CDDP + GEM (AVAiL study), 
PFS was prolonged, but OS was similar [104]. In a 
Japanese phase II trial (JO19907 study) using the same 
regimen as in ECOG4599, ORR and PFS were better 
[ORR: 60.7% versus 31.0%, PFS: 6.9 months versus 
5.9 months, HR 0.61 (95%CI 0.42–0.89), p = 0.009], 
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but OS was not prolonged [22.8 months versus 23.4 
months, HR 0.99 (0.65–1.50)] [105]. In China, a 
phase III trial (BEYOND study) also using the same 
regimen as in ECOG4599 was conducted [106]. That 
trial demonstrated prolongation of both PFS and OS 
[PFS: 9.2 months versus 6.5 months, HR 0.40 (95%CI: 
0.29–0.54), p < 0.001; and OS: 24.3 months versus 17.7 
months, HR 0.68 (95%CI: 0.50–0.93), p = 0.0154].

  Based on this evidence, addition of bevacizumab 
to platinum-doublet chemotherapy is weakly recom-
mended in patients with PS 0–1 and < 75 years old. 
We judged quality of evidence as A and strength of 
recommendation as 2. The results of voting by com-
mittee members to determine this recommendation are 
described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

27%
(7/26)

73%
(19/26)

0 0 0

(b) Elderly
  In a subset analysis of ECOG4599 study, the elderly 

population (> 70 years old) did not benefit from addi-
tion of bevacizumab, but showed increase of neutro-
penia, bleeding, and proteinuria ≥ grade 3 [107]. In 
another combined analysis, of ECOG4599 and the 
PointBreak study, benefits of OS and PFS were less, 
especially in patients who were > 75 years old [108]. 
In a retrospective study conducted in the US (ARIES 
study), efficacy was similar between patients age below 
65, between 65 and 75, and those above 75 years, but 
arterial thrombosis ≥ grade 3 tended to be increased 
in the elderly subset (1.5% < 65 years, 2.9% ≥ 65 
years, and 3.5% ≥ 75 years) [109]. In a cohort study 
conducted in Europe (SAiL study), efficacy was simi-
lar between patients aged below and above 70 years, 
but hemorrhagic events tended to be increased in the 
elderly subset (3.5% < 70 years, 5.3% ≥ 70 years). In 
Japan, there are no sufficient data of bevacizumab-con-
taining chemotherapy in the elderly.

  Based on this evidence, not to add bevacizumab 
to platinum-doublet chemotherapy is weakly recom-
mended in patients ≥ 75 years old. We judged quality 

of evidence as C and strength of recommendation as 2. 
The results of voting by committee members to deter-
mine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 4%
(1/26)

96%
(25/26)

0

(c) PS 2
  Regarding bevacizumab, as most of the clinical trials 

and observational studies consisted of patients with PS 
0–1, there are few data regarding efficacy and toxicity 
in patients with PS 2 [109, 110]. Toxicity is signifi-
cantly increased by adding bevacizumab, thus, not to 
add bevacizumab to platinum-doublet chemotherapy is 
weakly recommended in patients with PS 2. We judged 
quality of evidence as D and strength of recommenda-
tion as 2. The results of voting by committee members 
to determine this recommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 4%
(1/26)

92%
(24/26)

4%
(1/26)

CQ 26 Is maintenance therapy recommended in patients 
who received four courses of platinum-based chemother-
apy without disease progression and with tolerable toxic-
ity?

Recommendation:
Non-squamous cell lung cancer:

(a) In patients who received four courses of CDDP + PEM 
without disease progression and with tolerable toxicity, 
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continuation maintenance with pemetrexed is strongly 
recommended.

Recommendation: 1
Evidence level: B
Agreement rate 100%

(b) In patients who received four courses of platinum-
based chemotherapy without disease progression and 
with tolerable toxicity, switch maintenance with pem-
etrexed is weakly recommended.

Recommendation: 2
Evidence level: B
Agreement rate 88%

Squamous cell lung cancer:

(c) In patients who received four courses of platinum-
based chemotherapy without disease progression and 
with tolerable toxicity, not to administer continuation 
or switch maintenance is strongly recommended.

Recommendation: 1
Evidence level: C
Agreement rate 100%

Note: maintenance therapy is a treatment strategy that is 
administered after multiple cycles of induction treatment 
with platinum-based regimen. Switch maintenance involves 
the introduction of a new agent. Continuation maintenance 
involves the continuation of an agent other than a platinum 
agent.

Comments:

(a) In a phase III trial of continuation maintenance with 
PEM after CDDP + PEM (PARAMOUNT study), PFS 
and OS were significantly prolonged [PFS: 4.1 months 
versus 2.8 months, HR 0.62 (95%CI: 0.50–0.73), 
p < 0.0001; and OS: 13.9 months versus 11.0 months, 
HR 0.78 (95%CI: 0.64–0.96), p = 0.0195] [112]. 
In the maintenance arm, QOL was not deteriorated. 
Toxicity was higher, but manageable. Another phase 
III trial compared maintenance PEM + bevacizumab 
with bevacizumab after CDDP + PEM + bevacizumab 
(AVAPERL study) [113]. In that trial, PFS was signifi-
cantly prolonged [7.4 months versus 3.7 months, HR 
0.48 (95%CI: 0.44–0.75), p < 0.0001], but OS was not 
significant.

  Based on this evidence, in patients who received four 
courses of CDDP + PEM without disease progression 

and with tolerable toxicity, continuation maintenance 
with pemetrexed is strongly recommended.

  We judged quality of evidence as B and strength of 
recommendation as 1. The results of voting by com-
mittee members to determine this recommendation are 
described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(26/26)

0 0 0 0

(b) In a phase III trial of switch maintenance with PEM 
after platinum-doublet chemotherapy, PFS and OS 
were significantly prolonged [PFS: 4.3 months versus 
2.6 months, HR 0.50 (95%CI: 0.42–0.61), p < 0.0001; 
and OS: 13.4 months versus 10.6 months, HR 0.79 
(95%CI: 0.65–0.95), p = 0.012] [114]. However, there 
was a limitation that crossover rate to PEM in the pla-
cebo arm was low (18%).

  Based on this evidence, in patients who received 
four courses of platinum-based chemotherapy without 
disease progression and with tolerable toxicity, switch 
maintenance with pemetrexed is weakly recommended. 
We judged quality of evidence as B and strength of 
recommendation as 2. The results of voting by com-
mittee members to determine this recommendation are 
described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

12%
(3/26)

88%
(23/26)

0 0 0

(c) Phase III trials of switch maintenance with PEM or 
erlotinib demonstrated both PFS and OS prolongation, 
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but OS prolongation was not shown in a squamous cell 
lung cancer subset [114, 115]. In another phase III trial, 
of switch maintenance with erlotinib (IUNO study), OS 
was not prolonged in the subset analysis of squamous 
cell lung cancer [9.7 months versus 9.5 months, HR 
1.00 (95%CI: 0.74–1.35), p = 0.82] [116].

  Based on this evidence, in patients who received 
four courses of platinum-based chemotherapy without 
disease progression and with tolerable toxicity, not 
to administer continuation or switch maintenance is 
strongly recommended. We judged quality of evidence 
as C and strength of recommendation as 1. The results 
of voting by committee members to determine this rec-
ommendation are described below.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 0 0 100%
(25/25)

CQ 27 Is chemotherapy recommended in patients with PS 3–4, 
when their tumor is driver oncogene-negative or unknown?

Recommendation:
Not to administer any chemotherapy is strongly 

recommended.

Recommendation: 1
Evidence level: D
Agreement rate 100%

Comments:
Cytotoxic chemotherapy was usually not indicated in 

patients with PS 3–4. Regarding PD-1/PD-L1 inhibitor, 
clinical trials enrolled mainly patients with PS 0–1. Effi-
cacy and safety data were unknown in patients with PS 3–4. 
In a phase III trial, erlotinib was compared with BSC in 
patients with poor PS or concomitant disease (TOPICAL 
study [117]). Median age of participants was 77, 30% had 
PS 3, and 52% were EGFR wild-type. OS (primary endpoint) 
was not prolonged [3.7 months versus 3.6 months, HR 0.94 
(95%CI: 0.81–1.10), p = 0.46].

Based on this evidence, not to administer any chemother-
apy is strongly recommended. We judged quality of evidence 
as D and strength of recommendation as 1.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 0 0 100%
(25/25)

Second- or further-line treatment in patients who are 
driver oncogene-negative and PD-L1 is < 50% or unknown 
(Fig. 12)

CQ 28 Is chemotherapy recommended as a second- or fur-
ther-line treatment in patients with PS 0–2 who progressed 
with first-line treatment other than PD-1/PD-L1 inhibitor?

Recommendation:

(a) PD-1/PD-L1 inhibitor is strongly recommended.

Recommendation: 1
Evidence level: A
Agreement rate 100%

(b) Cytotoxic chemotherapy is weakly recommended.

Recommendation: 2
Evidence level: A
Agreement rate 96%

Comments:

(a) Several phase III trials comparing PD-1/PD-L1 inhibi-
tors with DTX in the second-line treatment in driver 
oncogene-negative patients demonstrated prolongation 
of OS. Studies with nivolumab or atezolizumab were 
conducted regardless of PD-L1 expression (Check-
Mate-017 study, CheckMate-057 study, OAK study 
[118–120]), while a study of pembrolizumab was 
conducted only in patients whose tumor expressed 
PD-L1 > 1% (KEYNOTE-010 study [121]).

  These trials enrolled patients with PS 0–1; thus, 
efficacy and safety data of PD-1/PD-L1 inhibitor in 
patients with PS 2 in the second-line setting were 
unclear. However, considering milder toxicity of these 
agents compared with cytotoxic drugs, many guideline 
committee members supported PD-1/PD-L1 inhibitor 
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as an option for this population. On the other hand, 
ORR of these drugs was 10–20% in the previous 
reports. Once they are not effective, the guideline com-
mittee also recommends a prompt change to cytotoxic 
chemotherapy.

  Based on this evidence, PD-1/PD-L1 inhibitor is 
strongly recommended in patients who progressed with 
the first-line treatment. We judged quality of evidence 
as A and strength of recommendation as 1.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(23/23)

0 0 0 0

(b) Of five randomized III trials comparing PD-1/PD-L1 
inhibitors with DTX [118–122], several studies showed 
a cross in Kaplan–Meier curves of PFS or OS. This 
may suggest that some patients benefited from DTX. 
In addition, DTX + RAM significantly prolonged OS 
compared to DTX alone, but this combination has not 
been compared with any PD-1/PD-L1 inhibitors.

  Based on this evidence, cytotoxic chemotherapy is 
weakly recommended in patients who progressed with 
first-line treatment. We judged quality of evidence as 
A and strength of recommendation as 2.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 96%
(22/23)

4%
(1/23)

0 0

Fig. 12  Second-line and further treatment in patients with stage IV NSCLC, who were driver oncogene-negative and PD-L1 was < 50%, or 
unknown. PD-1 programed cell death-1, PD-L1 programed death-ligand 1, PS performance status
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CQ 29 What is the recommended chemotherapy as the 
second- or further-line treatment in patients with PS 0–2?

Recommendation:
DTX+/-RAM, PEM, or S-1 is strongly recommended.

Recommendation: 1
Evidence level: A
Agreement rate 100%

Comment:
Two phase III trials of DTX in patients who progressed 

with first-line treatment were reported. In TAX-320 study, 
DTX 75 mg/m2 showed improvement in ORR, PFS rate 
at 26 weeks, and OS rate at 1 year compared with VNR or 
IFM, although they were not statistically significant [123]. In 
another study, comparing DTX 75 mg/m2 with BSC, MST 
and OS rate at 1 year were superior in DTX arm (7.5 months 
versus 4.6 months, 37% versus 19%, respectively), and QOL 
was also improved [124]. In a Japanese phase II trial, 60 mg/
m2 of DTX showed relatively similar efficacy (ORR 18.2% and 
OS 7.8 months) [125]. Regarding evidence of DTX + RAM, 
refer to CQ 30.

In a phase III trial comparing PEM with DTX, non-infe-
riority of OS was not demonstrated [8.3 months versus 7.9 
months, HR 0.99 (95%CI: 0.80–1.20)], but seemed similar. 
Regarding toxicity, neutropenia and febrile neutropenia (grade 
3–4) and alopecia (any grade) were increased in DTX arm. 
In non-squamous cell lung cancer subset, OS was longer in 
PEM arm [9.3 months versus 8.0 months, HR 0.78 (95%CI 
0.61-1.00), p = 0.076] [126, 127].

An East Asian phase III trial comparing S-1 with DTX in 
patients with PS 0–2 as their second- or third-line treatment 
was conducted [128]. Non-inferiority of OS was demon-
strated [12.8 months versus 12.5 months, HR 0.95 (95%CI 
0.83–1.07), p = 0.38]. ORR and PFS were similar (ORR: 
8.3% versus 9.9%, mPFS: 2.9 months in both arms). Regard-
ing toxicity, neutropenia ≥ grade 3 and febrile neutropenia 
were higher in DTX arm (0.9% versus 13.6% and 5.4% ver-
sus 47.7%, respectively), while diarrhea ≥ grade 3 and oral 
mucositis were higher in S-1 arm (37.2% versus 18.2% and 
23.9% versus 14.5%, respectively).

Based on this evidence, DTX+/-RAM, PEM, or S-1 is 
strongly recommended in patients with PS 0–2 as their sec-
ond- or further-line treatment. We judged quality of evidence 
as A and strength of recommendation as 1.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

100%
(23/23)

0 0 0 0

CQ 30 Is addition of RAM to DTX recommended in the 
second-line treatment?

Recommendation:

(a) Addition of RAM to DTX is weakly recommended in 
patients with PS 0–1.

Recommendation: 2
Evidence level: B
Agreement rate 74%

(b) Not to add RAM with DTX is weakly recommended in 
patients ≥ 75 years old.

Recommendation: 2
Evidence level: D
Agreement rate 78%

(c) Not to add RAM with DTX is weakly recommended in 
patients with PS 2.

Recommendation: 2
Evidence level: D
Agreement rate 87%

Comment:

(a) PS 0–1
  A phase III trial of DTX + RAM compared with 

DTX alone in patients who progressed with first-line 
platinum-doublet chemotherapy was reported (REVEL 
study) [129]. OS (primary endpoint) was significantly 
prolonged in DTX + RAM arm [10.5 months versus 9.1 
months, HR 0.86 (95%CI 0.75–0.98), p = 0.023]. ORR 
and PFS were also prolonged (ORR: 23% versus 14%, 
mPFS: 4.5 months versus 3.0 months). Regarding tox-
icity, neutropenia ≥ grade 3, febrile neutropenia, plate-
let decreased (any grade), and mucositis were higher in 
DTX + RAM arm. Hypertension ≥ grade 3 was 6% and 
most hemorrhagic events were grade 1–2.

  In a Japanese randomized phase II trial (JVCG 
study), PFS tended to be longer [5.2 months versus 4.2 
months, HR 0.83 (95%CI 0.59–1.16)] [130]. Tendency 
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in ORR and OS were similar (ORR: 28.9% versus 
18.5%, OS 15.2 months versus 13.9 months). Febrile 
neutropenia was commonly observed in DTX + RAM 
arm (34% versus 19%).

  Based on this evidence, addition of RAM to DTX 
is weakly recommended in patients with PS 0–1. We 
judged quality of evidence as B and strength of recom-
mendation as 2.

  Involved members regarding this voting: sub-com-
mittee on chemotherapy (medical doctors, pharmacists, 
nurses, statisticians, and patients)

Ben-
efit with 
strong 
recom-
mendation

Benefit 
with weak 
recom-
mendation

Unable to 
determine 
recom-
mendation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong 
recommen-
dation

26%
(6/23)

74%
(17/23)

0 0 0

(b) ≥ 75 years old
  Regarding the elderly patients ≥ 75 years old, there 

are no data regarding the REVEL study. In JVCG study, 
only 10 patients were ≥ 75 years old. On the other hand, 
in terms of safety, addition of bevacizumab is not rec-
ommended for the elderly in the first-line treatment.

  Based on this evidence, not to add RAM with DTX 
is weakly recommended in patients ≥ 75 years old. We 
judged quality of evidence as D and strength of recom-
mendation as 2.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 9%
(2/23)

9%
(2/23)

78%
(18/23)

4%
(1/23)

(c) PS 2
  There are no efficacy data of DTX + RAM, because 

the REVEL study and JVCG study excluded these 
patients. Considering the rate of febrile neutropenia in 
patients with PS 0–1, clinicians should heed concern 
regarding the safety in patients with PS 2.

  Based on this evidence, not to add RAM with DTX is 
weakly recommended in patients with PS 2. We judged 
quality of evidence as D and strength of recommenda-
tion as 2.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 0 9%
(2/23)

87%
(20/23)

4%
(1/23)

CQ 31 Is erlotinib recommended in the second-line treat-
ment?

Recommendation:
Not to administer erlotinib is weakly recommended in 

patients who are EGFR wild-type or unknown.

Recommendation: 2
Evidence level: C
Agreement rate 65%

Comment:
In a phase III trial comparing erlotinib with BSC in 

patients who progressed with first-line treatment (BR-
21 study), OS (primary endpoint) was significantly pro-
longed [6.7 months versus 4.7 months, HR 0.70 (95%CI 
0.58–0.85), p < 0.001], and PFS was also prolonged 
(mPFS: 2.2 months versus 1.8 months, HR 0.61 (95%CI 
0.51–0.74)] [131]. This study included both EGFR-
mutated and wild-type patients.

On the contrary, in another phase III trial, which compared 
erlotinib with DTX in patients who were EGFR wild-type 
(TAILOR study), OS was significantly prolonged in DTX 
arm [8.2 months versus 5.4 months, HR 0.73 (95%CI 0.53-
1.00), p = 0.05] [132]. In Japan, erlotinib was compared with 
DTX in a phase III trial [133]. In a subset of EGFR wild-type 
patients, PFS was superior in DTX arm [2.9 months versus 
1.3 months, HR 1.57 (95%CI 1.18–2.11), p < 0.01].

Recently, PD-1/PD-L1 inhibitors and DTX + RAM dem-
onstrated superiority to DTX, and S-1 demonstrated non-
inferiority to DTX. Considering this situation, efficacy of 
erlotinib is relatively low. In addition, those patients who 
were EGFR wild-type had some clinical risk factors of inter-
stitial lung disease with EGFR-TKI.
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Based on this evidence, not to administer erlotinib is 
weakly recommended in patients who are EGFR wild-type or 
unknown. We judged quality of evidence as C and strength 
of recommendation as 2.

Involved members regarding this voting: sub-committee on 
chemotherapy (medical doctors, pharmacists, nurses, statis-
ticians, and patients)

Benefit 
with strong 
recommen-
dation

Benefit 
with weak 
recommen-
dation

Unable to 
determine 
recommen-
dation

No benefit 
or risk with 
weak 
recommen-
dation

No benefit 
or risk with 
strong recom-
mendation

0 13%
(3/23)

17%
(4/23)

65%
(15/23)

4%
(1/23)
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