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ABSTRACT

Background To compare the efficacy and toxicity of
anti-programmed cell death receptor 1 (PD-1) and anti-
programmed cell death ligand 1 (PD-L1) versus docetaxel
in previously treated patients with advanced non-small cell
lung cancer (NSCLC).

Materials and methods Phase IIl randomised clinical
trials (RCTs) were identified after systematic review of
databases and conference proceedings. A random-effect
model was used to determine the pooled HR for overall
survival (0S), progression-free survival (PFS) and duration
of response. The pooled OR for overall response and
treatment-related side effects were calculated using the
inverse-variance method. Heterogeneity was measured
using the 72 and I? statistics.

Results After the systematic review, we included four
phase Ill RCTs (n=2737) in this meta-analysis. The

use of anti-PD-1/anti-PD-L1 agents (atezolizumab,
nivolumab and pembrolizumab) was associated with
better OS in comparison with docetaxel alone (HR: 0.69;
95% Cl 0.63 to 0.75; p<0.00001). Similarly, the PFS and
duration of response was significantly longer for patients
receiving immunotherapy (HR: 0.85; 95% Cl 0.75 to 0.96;
p=0.007 and HR:0.32; 95% Cl 0.24 to 0.43; p<0.00001,
respectively) versus single agent chemotherapy. The
overall response rate was also higher for patients who
received any anti-PD-1/anti-PD-L1 therapy in comparison
with docetaxel (OR: 1.77; 95% Cl 1.26 to 2.50; p=0.001).
Regarding treatment-related side effects grade 3 or higher,
patients who received immunotherapy experienced less
events than patients allocated to docetaxel (OR: 0.19;
95% Cl 0.12 t0 0.30; p<0.00001)

Conclusion The use of anti-PD-1/anti-PD-L1 therapy in
patients with progressive advanced NSCLC is significantly
better than the use of docetaxel in terms of 0S, PFS,
duration of response and overall response rate.

INTRODUCTION

Lung cancer is the leading cause of
cancerrelated death worldwide, estimated
to be responsible of 1.59 millions deaths in
2012.'? Non-small cell lung cancer (NSCLC)
accounts for approximately 85% of cases,

Key questions

What is already known about this subject?

» Recent trials have acknowledged the survival benefit
of checkpoint inhibitors in patients with advanced
and progressive non-small cell lung cancer (NSCLC).

What does this study add?

» This systematic review and meta-analysis
resumes the available data on immunotherapy
from randomised clinical trials and summarises
the overall efficacy and safety of anti-programmed
cell death receptor 1 (PD-1)/anti-programmed cell
death ligand 1 (PD-L1) agents.

How might this impact on clinical practice?

» Our findings supports the current clinical evidence
regarding the overall survival benefit derived from
anti-PD-1/anti-PD-L1 agents in comparison with
docetaxel for previously treated patients with
advanced NSCLC.

and the majority of patients are diagnosed
with locally advanced or metastatic disease.’
Despite the significant therapeutic advances
with the introduction of molecularly targeted
therapies, antiangiogenics and new chemo-
therapeutic agents, the prognosis of the
majority of these patients s still poor.' Relapses
are frequent after first-line chemotherapy or
molecular-targeted agents against epidermal
growth factor receptor (EGFR) or echino-
derm microtubule-associated protein-like
4 and anaplastic lymphoma kinase fusion
gene (EML4-alk), and most patients will not
experience sustained disease control with
second-line agents.* For relapsing patients,
docetaxel was approved as a second-line treat-
ment based on two phase III trials.”

It has been recently acknowledged that
cancer cells can induce immune toler-
ance in the tumour microenvironment by
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blocking coinhibitory signals of cytotoxic T-cells, also
known as immune checkpoints.” The programmed cell
death receptor 1 (PD-1)/programmed cell death ligand
1 (PD-L1) interaction inhibits T-cell response, promotes
differentiation of CD4 T cells into T regulatory cells,
induces apoptosis of tumour-specific T cells and causes T
cell resistance.® Besides, cancer cells can also change the
tumour microenvironment to induce an immunosuppres-
sive state through expression of inhibitory cytokines and
recruitment of regulatory T lymphocytes and myeloid-de-
rived suppressor cells.

Antibodies against PD-1 (nivolumab and pembroli-
zumab) and PD-L1 (atezolizumab) have demonstrated
activity against chemotherapy-refractory NSCLC tumours
in several phase III trials.”"" These recent trials have
questioned the paradigm of treatment for previously
treated metastatic NSCLC. For this reason, we aimed to
determine the overall efficacy and safety of these agents
versus docetaxel.

MATERIALS AND METHODS

Search strategy and study selection

The Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) statement for reporting system-
atic reviews was followed (checklist available as online
supplementary file 1)."? First, four authors (AR-E, AvdL,
MJ and RR-V) independently scrutinised the titles and
abstracts retrieved by a search strategy in electronic data-
bases (MEDLINE, Embase and The Cochrane Central
Register of Controlled Trials) from May 2007 to 1 May
2017 (online supplementary file 2). The search was done
in May 2017. Proceedings of the American Society of Clin-
ical Oncology annual meeting, International Association
for the Study of Lung Cancer World Conference on Lung
Cancer annual meeting and European Society of Medical
Oncology annual meeting were also searched from 2012
to 2017 for relevant abstracts. In case of reports of the
same trial, we included only the most recent results
(corresponding to longer follow-up). Then, the authors
examined full-text articles of potential eligible studies
according to the eligibility criteria. Disagreements were
resolved in discussion with another author (LC-R). Data
extraction tables were designed specifically for this review
to aid data collection. Data from relevant studies were
extracted and included information on trial design,
participants, interventions and outcomes.

Eligibility criteria

We decided to include published and unpublished phase
III randomised controlled trials (RCTs) that enrolled
patients with advanced non-small cell lung cancer
(NSCLC). We included the reported comparisons of
chemotherapy versus any anti-PD-1/anti-PD-LL1 agent
used as monotherapy. We excluded trials with incom-
plete data and those studies published in non-English
languages. In case of finding a trial with more than two

comparisons, we decided to count each intervention
separately.

Outcomes

The primary outcome was overall survival (OS), calcu-
lated from the date of randomisation to the date of death.
Secondary outcomes included: (1) progression-free
survival (PFS): defined by the RECIST 1.1. criteria'®; (2)
objective response rate: defined as the percentage of
patients with complete or partial response as per RECIST
1.1; and (3) duration of response, defined as time from
first evidence of partial and complete response until
disease progression or death.

We also evaluated the safety of each drug in all patients
who received at least one dose of the study treatment.
Adverse drug reactions were graded according to the
National Cancer Institute Common Terminology Criteria
for Adverse Events, version 4.0.

Quality assessment

The risk of bias was evaluated by three reviewers using
the Cochrane Collaboration Tool,' including: sufficient
sequence generation, adequate allocation concealment,
blinding, incomplete outcome data addressed and
freedom from selective reporting. Publication bias was
visually examined in a funnel plot. The risk of bias was
categorised as ‘low risk’, ‘high risk’ or ‘unclear risk’.

Data collection and statistical analysis
For time-to-event outcomes, the treatment efficacy was
measured using the HR with its corresponding 95% CI.
For the association of the risk of overall response, we
employed the OR and its corresponding 95% CI. We
used a random-effect model for the efficacy measures
according to the DerSimonian-Laird method. The pooled
HR and pooled risk ratio were calculated according to the
inverse-variance method, as described by Parmar et al.'*
Heterogeneity was determined by the 7% and I” statistics.
Data analysis was performed using RevMan V.5.3 software.

RESULTS

Study selection

Through the search strategy, we identified four trials
that enrolled 2737 patients with progressive disease for
advanced non-small cell lung cancer who were treated
with an anti-PD-1/anti-PD-L1 antibody or docetaxel (the
PRISMA flow diagram for study inclusion is available
as online supplementary file S1).

8-11

Description of studies and patients

Table 1 resumes the main characteristics of each trial.
One trial explored the effect of pembrolizumab in two
different doses. Therefore, we show the results for each
specific dose. The primary outcome was OS in all trials.
Of note, the majority of patients had wild-type EGFR
non-squamous NSCLC. All patients had measurable
disease per RECIST 1.1 criteria.
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Outcomes
Table 2 summarises the main outcomes of each trial.

Overall survival

As shown in table 2 and figure 1A, there was an OS
improvement of anti-PD-1/anti-PD-L1 therapy in compar-
ison with docetaxel (pooled HR=069; 95% CI 0.63 to
0.75). There was no evidence of significant heterogenelty
among the included trials regarding this outcome (1™
0.00; I°: 0%; p=0.53).

272
Overall survival

From October 2012 to December

Brahmer et al
(CheckMate 017)™

2013.

Objective response rate
Progression-free survival
Patient-reported outcomes

n

Progression-free survival

Patients with immunotherapy experienced less progres-
sion events than those patients receiving docetaxel
(pooled HR: 0.85; 95%CI 0.75 to 0.96). There was
evidence of moderate heterogeneity among the included
trials for this specific outcome (1% 0.01; I%: 54%; p=0.07)
(figure 1B).

Duration of response

The duration of response was significantly longer for
patients receiving immunotherapy in comparison to
docetaxel (pooled HR: 0.32; 95% CI 0.24 to 0.43). For
this outcome we detected no significant heterogeneity
(1% 0.00; I*: 0%; p=0.96) (figure 1C).

582

Borghaei et al (CheckMate 057)""

From November 2012 to December
2013.n

Objective response rate
Progression-free survival
Patient-reported outcomes

Overall survival

Overall response

The odds of overall response significantly increased with
use of anti-PD-1/anti-PD-L1 therapy versus docetaxel
alone (pooled OR: 1.77; 95%CI 1.26 to 2.50). There
was significant heterogeneity found among the included
trials (7% 0.09; 1% 61%; p=0.04) (figure 1D).

Treatment-related side effects

Regarding adverse drug reactions grade 3 or higher,
use of docetaxel significantly increased the burden of
therapy, with 42.2% of patients experiencing any treat-
mentrelated side effect, particularly neutropaenia and
febrile neutropaenia (figure 2).

1033.
Overall survival and progression-

From August 2013 to February
free survival

2015.
Duration of response

(KEYNOTE-010)®
Response rate
Safety

Herbst et al

n

Subgroup analyses

Figure 3 shows the OS assessment according to EGFR
mutation status and PD-L1 expression. We found hetero-
geneity between these two groups. Patients with wild-type
EGFR were more likely to obtain an OS benefit from
immunotherapy in contrast to patients with any EGFR
mutation (p=0.005). Similarly, patients with high PD-L1
expression on immunohistochemistry had better OS than
their counterparts (p=0.0001). Of note, the definition of
high PD-L1 expression varied in each trial.

850

Overall survival
Proportion of patients who had

an objective response.
Duration of response

From March 2011 to November
Safety

Rittmeyer et al
2014.

(OAK)®
n

Risk of bias

The risk of bias assessment is presented as online supple-
mentary file S2. All included trials were open-label with
high risk of performance and detection bias. Selection bias
was likely to occur in one trial due to unmask allocation.’
We did not detect evidence of substantial publication bias
in the funnel plot analysis (online supplementary file S3).

ALK, anaplastic lymphoma kinase gene; ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; KRAS, K-ras gene; NSCLC, non-small cell lung cancer; PD-1,

programmed cell death receptor 1; PD-L1, programmed cell death ligand 1.

Secondary end points Progression-free survival.

Table 1 Continued
Enrolment time and
Primary end point

First author (trial)
sample size
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A Hazard Ratio Hazard Ratlo

Study or Subgroup log[Hazard Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI

Borghaei H, et al, 2015 -0.314 0105 204X 0.73[0.59, 0.90] —

Brahmer ), et al, 2015 -0.528 0.149 10.1% 0.59(0.44, 0.79) e

Herbst RS, et al, 2016 (10mg/kg) -0.494 0109 19.0% 0.61[0.49, 0.76) s

Herbst RS, et al, 2016 (2mg/kg) -0.343 0106 200% 0.71[058, 0.87) i

Rittmeyer A et al, 2017 -0.315 0.086 304X 0.73[0.62, 0.86) —-—

Total (95% CD 100.0% 0.69 [0.63, 0.75) &

Heterogeneity Tau® = 0.00; Chi* =3.16, df = 4 (P = 0.53), I = 0% :0 1 052 0=5 } é 10#
Test for overall effect: 2 = 7.92 (P < 0.00001) Favours [experimental] Favours [control]

B Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI

Borghaei H, et al, 2015 -0.083 0.091 208% 0.92(0.77, 1.10] o

Brahmer |, et al, 2015 -0.478 0139 13.1% 0.62[0.47, 0.81) —

Herbst RS, et al, 2016 (10mg/kg) -0.236 0092 206% 0.79(0.66, 0.95) -

Herbst RS, et al, 2016 (2mg/kg) -0.128 0089 212% 0.88(0.74, 1.05) -

Rittmeyer A et al, 2017 0,051 0075 243% 0.95(0.82, 1.10) -

Total (95% Ch 100.0% 0.85 [0.75, 0.96) <

Heterogeneity Tau® = 0,01, Chi’ = 878, df = 4 (P = 0.07); I = 54% 0 1 0¢2 0¢S + é. 10#
Test for overall effect: Z = 2.70 (P = 0.007) Favours [experimental] Favours [control]

C Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI

Borghaei H, et al, 2015 -1.139 0.473 93% 0.32[0.13, 0.81)

Brahmer ), et al, 2015 -0942 035 17.0% 0.39[0.20,0.77] e —

Herbst RS, et al, 2016 (10mg/kg) -1.238 0331 19.0% 029(0.15, 0.55] s a—

Herbst RS, et al, 2016 (2mag/kg) -1.273 0322 20.1% 0.28(0.15, 0.53]) _——

Rittmeyer A et al, 2017 =1.079 0246 345% 0.34[0.21, 0.55) —

Total (95% Ch 100.0% 0.32 (0.24, 0.43) <

Heterogenelty Tau® = 0.00, Chi* = 0.64, df = 4 (P = 0.96), I' = 0% :0 1 032 NG 5 é 10:
Test for overall effect: 2 = 7 83 (P < 0.00001) Favours [experimental] Favours (control)

D Odds Ratio Odds Ratio

Study or Subgroup loglOdds Ratio) SE Weight IV, Random, 95% CI IV, Random, 95% CI

Borghaei H, et al, 2015 05153 0.232 21.1% 167[1.06, 2.64) ——

Brahmer ), et al, 2015 0.9287 03722 13.3% 2.53 (1.22, 5.25)

Herbst RS, et al, 2016 (10mg/kg) 0791 02316 21.1% 221(1.40,3.47) ———

Herbst RS, et al, 2016 (2mg/kg) 0.7982 0.2317 21.1% 2.22(1.41, 3.50) — e

Rittmeyer A, et al, 2017 0.0201 02006 23.3% 102[0.69, 151) ——

Total (95% CD 100.0% 1.77 [1.26, 2.50) gl

Heterogeneity: Tau® = 0.09, Chi* = 10.22, df = 4 (P = 0.04); I = 61% 5T o5 + 3 : =

0.5
Test for overall effect: Z = 3.28 (P = 0.001) Favours [control) Favours [experimental)

Figure 1 Forest plot of HRs for overall survival (A), progression-free survival (B), duration of response (C) and ORs for overall
response (D).

DISCUSSION

This systematic review and meta-analysis resumes the
available data from published phase III RCT regarding
the OS benefit of anti-PD-1/anti-PD-L1 agents versus
docetaxel in patients with progressive advanced NSCLC.
In summary, patients receiving these checkpoint inhibi-
tors live longer and had better responses than patients
allocated to docetaxel. Although this meta-analysis
includes three different drugs with similar mechanism of
action (atezolizumab, nivolumab and pembrolizumab),
we did not detect any significant heterogeneity in the OS
assessment. However, these trials share some differences
in the inclusion criteria. Specifically, the KEYNOTE-010

trial included patients with a cut-off of at least 1% PD-L1
positive staining.® In contrast, use of atezolizumab and
nivolumab was associated with an OS improvement
regardless of the PD-L1 status.”"! Besides, the OAK Trial
allowed the inclusion of patients with PD-L1 expression
on tumour cells or tumour-infiltrating immune cells.” Tt
has been previously demonstrated that PD-L1 is expressed
in the cytoplasmic membrane of T-lymphocytes, macro-
phages and dendritic cells, and this expression may
confer prognostic information."” Furthermore, PD-LI
determination was different in each trial using different
antibody clones and detection methods. Recent studies
have determined that PD-L1 expression in NSCLC can

Experimental Control 0Odds Ratio 0Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Borghaei H, et al, 2015 30 287 144 286 20.2% 0.12 [0.07, 0.18] ——
Brahmer ), et al, 2015 9 131 71 129 15.0% 0.06 [0.03, 0.13] ——
Herbst RS, et al, 2016 (10ma/kg) 55 343 109 309 213% 0.35([0.24, 0.51) ——
Herbst RS, et al, 2016 (2mg/ka) 43 339 109 309 20.9% 0.27[0.18, 0.40) ——
Rittmeyer A et al, 2017 30 609 247 578 22.6% 0.23 [0.18, 0.31] -
Total (95% CI) 1709 1611 100.0% 0.19 [0.12, 0.30] <
Total events 227 680

if 2 . i? . 12 I i 1 1
Heterogeneity. Tau? = 0.24; Chi’® = 26.42, df = 4 (P < 0.0001); I = 85% b0t o1 0 100

Test for overall effect: Z = 7.01 (P < 0.00001) Favours [experimental] Favours [control]

Figure 2 Forest plot of ORs for treatment-related side effects.
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Hazard Ratio Hazard Ratio
Study or Subgroup log(Hazard Ratio) SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.1.1 EGFR wild
Borghael H, et al, 2015 -0.416 0.133 18.4% 066|051, 0.86) -
Herbst RS, et al, 2016 (all doses) -0.416 0096 352X 0.66 (055, 0.80) -
Rittmeyer A et al, 2017 -0.371 0096 352% 069057, 0.83) -
Subtotal (95% CI) 88.8% 0.67 [0.60, 0.76) 3
Heterogeneity Chi* = 0.13, df = 2 (P = 0.94); I' = 0%
Test for overall effect: Z = 6.59 (P < 0.00001)
1.1.2 EGFR mutant
Borghael H, et al, 2015 0.165 0272 4.4% 118069, 2.01) -1
Herbst RS, et al, 2016 (all doses) -0.128 0.339 2.8% 088045, 171) -1
Ritmeyer A et al, 2017 0215 0286 4.0% 124(0.71,2.17) —1—
Subtotal (95% CI) 11.2% 1.11 [0.80, 1.56) <&
Heterogeneity. Chi* = 0.67, df = 2 (P = 0.72), ¥ = 0%
Test for overall effect: Z = 0.64 (P = 0.52)
Total (95% Cn 100.0% 0.71 [0.64, 0.79) [}
Heterogeneity. Chi? = 8.66, df = S (P = 0.12); I = 42% k + + d
Test for overall effect: Z = 5.99 (P < 0.00001) ° OlFavours loeipenmemall Favours l¢0ﬂ1(?°|) 100
Test for subgroup differences: Chi? = 7.86, df = 1 (P = 0,005), I = 87.3%

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio) SE Weight IV, Rand 95% CI IV, Random, 95% CI
1.2.1 Low expression
Borghael H, et al, 2015 0 0139 136% 1.00(0.76, 1.31) -
Brahmer ), et al, 2015 -0.357 0,189 11.9% 0.70(0.48, 1.01)
Herbst RS, et al, 2016 (all doses) 0.039 0102 1l48% 1.04(0.85, 1.27)
Rittmeyer A et al, 2017 -0.288 0.102 14.8% 0.75[0.61, 0.92) -
Subtotal (95% CI) 55.2% 0.87 [0.72, 1.06)
Heterogeneity. Tau® = 0.02, Chi® = 7.45, df = 3 (P = 0.06); I' = 60%
Test for overall effect: Z = 1.35 (P = 0.18)
1.2.2 High expression
Borghaei H, et al, 2015 -0.916 0209 112% 0.40(0.27, 0.60) S
Brahmer ), et al, 2015 -0.693 0.295 8.5% 0.50(0.28, 0.89] =
Herbst RS, et al, 2016 (all doses) -0.528 0.121 142% 059(0.47, 0.75) -
Rittmeyer A et al, 2017 -0.892 022 10.8% 0.41(0.27, 0.63] —
Subtotal (95% C 44.8% 0.49 [0.40, 0.61) £
Heterogenelty Tau? = 0.01; Chi? = 3.78, 0f = 3 (P = 0.29), P = 21%
Test for overall effect: Z = 6,53 (P < 0.00001)
Total (95% CI) 100.0% 0.66 (0.52, 0.84) E:3
Heterogeneity. Tau® = 0.09; Chi? = 37.06, df = 7 (P < 0.00001); ? = 81% ?001 011 4 1002

Test for overall effect: Z = 3.34 (P = 0.0008)

Test for subaroup differences: Chi* = 14.95, df = 1 (P = 0.0001), I = 93 3%

Favours [experimental] Favours [control)

Figure 3 Subgroup analysis of OS according to EGFR mutation status and PD-L1 expression. EGFR, epidermal growth
factor receptor; OS, overall survival; PD-L1, programmed cell death ligand 1.

be discordant due to different antibody affinities, limited
specificity or distinct epitopes.'® These different methods
could contribute to some of the heterogeneity found in
our analysis. Still, efforts have been done to determine if
a specific antibody confers a difference in the selection of
any specific checkpoint inhibitor."”

Our findings confirm previous results showing that
patients with high expression of PD-1/PD-L1 on immu-
nohistochemistry derived the greatest benefit from
immunotherapy in terms of OS. For example, the
POPLAR study showed that the increased improvement
in OS was associated with increased PD-L1 expression
with use of atezolizumab in patients with previously
treated NSCLC."® This association between PD-L1 expres-
sion and response to therapy has been described in
several clinical trials, including NSCLC and patients with
melanoma,19 renal cell carcinoma,20 bladder carcinoma®!
and gastric cancer.”” However, some other trials have not
shown consistently shown between PD-L1 expression and
the efficacy of checkpoint inhibitors® **

Although the PD-1/PD-L1 expression seems to be a
useful biomarker, there are multiple challenges regarding
its use as a predictive marker of immunotherapy efficacy.
First, the expression of these proteins is a dynamic and

heterogeneous process.” Besides, previous studies have
described some discrepancies in the expression of these
proteins between the primary tumour and the meta-
static site.”® Furthermore, other inflammatory cells can
also express these proteins and may alter the patholo-
gist’s interpretation.”” Other authors argue that different
patterns of staining confer different prognosis.26 Despite
these controversies, our data support current evidence
that PD-L1 expression could be a useful biomarker to
predict better responses to PD-1/PD-L1 inhibitors.

Our findings also showed that patients with EGFR
wild-type NSCLC derived better OS improvement with
anti-PD-1/anti-PD-L1 than tumours harbouring common
EGFR mutations. Of note, the total proportion of patients
with EGFR mutations was low (11.2%), and we cannot
exclude the possibility of a type II error due to the small
size of this particular subgroup in the whole sample.
Besides, some of the included RCTs did not assess the
EGFR status in the recruited patients. Despite these
caveats, our findings are in line with previous studies
showing that EGFR-mutated NSCLC has low mutation
burden in comparison with wild-type EGFR tumours,*®
and this low mutation burden can relate to a decreased
sensitivity to checkpoint inhibitors. The mechanisms
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Open Access 8

behind this association may be related to the overexpres-
sion of cytoplasmic neoantigens formed as consequence
of somatic mutations that can be recognised by effector
Tcells.* * Further analyses are warranted to determine
the efficacy of immunotherapy in patients with common
EGFR mutations as well as in patients harbouring ALK
rearrangements.

The assessment of the secondary outcomes of this
meta-analysis also favoured the immunotherapy arm in
terms of PFS, overall response, duration of response and
fewer side effects than chemotherapy with docetaxel. The
overall HR for PFS was mainly derived from data from the
CheckMate 017 Trial that showed a significant benefit in
terms of progression for patients who received nivolumab
in squamous NSCLC." Since treatment with checkpoint
inhibitors was allowed beyond disease progression in all
included trials, we considered that this finding is not clin-
ically relevant.

However, we detected some heterogeneity between
trials in the assessment of these secondary outcomes.
Some sources of heterogeneity can be attributed to
differences in the proportion of patients with PD-1/
PD-L1 expression across the included trials. As previously
described, the rate of response is highly dependent on
PD-L1 positivity.”**

Regarding side effects, trials assessing the efficacy of
nivolumab in squamous and non-squamous NSCLC
reported less grade 3 or higher toxicity (from 7% to
10%) in the experimental arm than trials using pembroli-
zumab or atezolizumab. Conversely, the included RCTs
with nivolumab reported more toxicity from docetaxel
use than the two remaining trials. Therefore, we suggest
that the OR of treatmentrelated side effect is quite low
among trials using nivolumab in comparison with RCTs
using pembrolizumab and atezolizumab. However,
the rate of discontinuation was very similar among the
included trials, and the pattern of side effects was very
similar among anti PD-1/PD-L1 therapies.

Our findings must be interpreted cautiously since all
included studies have high risk of bias, especially perfor-
mance and detection bias. These systematic errors could
overestimate or underestimate the association measures
of each trial. Besides, the aforementioned heterogeneity
found in the secondary outcomes deserves further study
to determine if there are efficacy differences among
atezolizumab, nivolumab and pembrolizumab. However,
our findings confirm the class effect of anti-PD-1/anti-
PD-L1 therapy as a mainstay of treatment for patients with
progressive advanced NSCLC.

CONCLUSIONS

In conclusion, our findings show an OS improvement of
anti-PD-1/anti-PD-L1 therapy versus docetaxel in previ-
ously treated advanced NSCLC. PFS, overall response and
duration of response also favoured the use of checkpoint
inhibitors when compared with chemotherapy. In terms
of side effects, even though the toxicity profile is different

between checkpoint inhibitors and chemotherapy, grade
3 or higher adverse events were more likely seen with
docetaxel .
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