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Background: PD1/PDL1 blockade is a promising treatment for patients with non-small-cell
lung cancer (NSCLC). Here, we employed meta-analysis to evaluate the efficacy and safety of
PD1/PDL1 blockades for previously treated NSCLC patients.

Methods: Randomized clinical trials were retrieved by searching electronic databases. Data for
HRs, 95% CIs for overall survival (OS), progression-free survival (PFS), and adverse events
(AEs) were extracted and pooled.

Results: A total of five randomized controlled trials including 2,910 patients were included
in this meta-analysis. Pooled HRs (95% CI) were 0.71 (0.63-0.79, P<<0.0001) for OS and
0.86 (0.73-1.02) for PFS. In the subgroup analysis, the pooled HR (95% CI) for PFS was
0.82 (0.75-0.91, P<<0.0001) in patients with high PDL1 expression, but no significant dif-
ference was seen in patients with low expression (0.97 [0.76—1.24], P=0.82). The pooled RR
for treatment-related AEs of all grades was 0.32 (0.27-0.38, P<<0.00001) compared with the
docetaxel arm, while that for grade 35 treatment-related AEs in the PD1/PDL1-blockade arm
was 0.16 (0.10-0.27, P<<0.00001).

Conclusion: PD1/PDL1 blockades enhanced OS and PFS and led to lower risk of AEs in
NSCLC patients. Smoking history and wild-type EGFR were associated with extended OS.
Keywords: non-small-cell lung cancer, checkpoint immunologic treatments, PD1, PDL1,
meta-analysis

Introduction

In recent decades, lung cancer has been one of the most commonly diagnosed
malignancies, and it is the leading cause of cancer-related deaths worldwide.! Lung
cancer-survival rates gradually fall beyond 5 years after diagnosis.>* Non-small-cell
lung cancer (NSCLC) patients account for ~85% of all cases of lung cancer. Most
are diagnosed with locally advanced or metastatic disease, and 5-year survival rates
remain at <17%.*

Platinum-based chemotherapy yields a superior quality of life compared to best
supportive care for advanced NSCLC patients during or after standard chemotherapys;
however, in most patients, the disease will progress.”” Docetaxel has been selected as
the standard second-line chemotherapeutic agent, based on the results of clinical trials.*’
It can achieve an improved overall response rate (ORR) in advanced NSCLC patients
treated with first-line chemotherapy; however, the disease still progresses rapidly during
or after monochemotherapy, including docetaxel therapy; hence, outcomes are still
unsatisfactory. In recent decades, targeted therapies, such as EGFR and ALK-tyrosine
kinases, have been of great value to patients for whom conventional chemotherapy is
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not suitable. However, their applications are limited by the
high risk of drug resistance, which commonly occurs.!%!?
PD1 and PDL1 blockades have been used as immunocheck-
point therapies, and have shown promising results in clinical
trials in patients with epithelial cancers, such as NSCLC,
melanoma, and renal-cell carcinoma.'* The PD1 receptor is
expressed by activated T and B cells. The combination of PD1
and PDL1 suppresses T cells through a feedback loop, leading
to tumor immunoevasion. The mechanism underlying this
effect may be that tumor cells escape recognition and elimi-
nation by the immune system.'*!* Early-phase clinical trials
have shown that these drugs can produce durable antitumor
responses in advanced NSCLC.'*"'® However, the benefits
for patients treated with these blockades are still unclear, as
most of the relevant trials showed no significant improve-
ment in survival. It is also uncertain which groups of patients
may benefit from immunocheckpoint therapy. In view of the
limited sample sizes of the clinical trials, it is impossible to
draw a conclusion based on any given study. Therefore, this
study aimed to synthetically evaluate the efficacy and safety of
PD1/PDL1 blockades vs docetaxel in patients with pretreated
advanced NSCLC. Subgroup analysis was also performed to
determine which patients are more likely to benefit.

Methods
Search strategy

In order to retrieve all relevant studies published in English,
a rigorous search for reports of clinical trials from PubMed,
Embase, and the Cochrane Library was undertaken. The most
recent report was dated December 27, 2017. Conference
abstracts from the American Society of Clinical Oncology,
European Society for Medical Oncology, and International
Association for the Study of Lung Cancer were also evalu-
ated. Keywords used for the search were as follows: (non-
small-cell lung cancer OR NSCLC) AND (pembrolizumab
OR Keytruda OR MK-3475 OR lambrolizumab OR niv-
olumab OR BMS-936558 OR Opdivo OR MDX-1106 OR
atezolizumab OR MPDL3280A OR Tecentrip). There was
no restriction by year.

Outcome for analysis

Outcomes analyzed for efficacy were overall survival (OS),
progression-free survival (PFS), and ORR. Outcomes
analyzed for safety were treatment-related adverse events
(TRAES), including any grade and grades 3-5.

Selection and exclusion criteria
All relevant articles underwent evaluation for eligibility by
two investigators independently, and articles were selected

according to criteria of the study being a randomized con-
trolled trial (RCT), a comparison with docetaxel having been
performed, at least one efficacy outcome and one safety out-
come reported, and the full text being available. We excluded
letters, expert opinions, case reports, reviews, articles without
available data, and duplicate publications.

Quality assessment

We assessed the quality of included clinical RCTs accord-
ing to the criteria presented in the Cochrane Handbook
for Systematic Reviews of Interventions (version 5.1.0,
chapter 8), and evaluated random-sequence generation,
allocation concealment, blinding of participants and per-
sonnel, blinding of outcome assessment, and incomplete
outcome data. To ensure a low incidence of bias among
the studies included, such issues as selective bias were
also considered."

Data extraction

The first author, date of publication, interventions for experi-
mental and control groups, number of patients enrolled in
each trial, patient details (age, sex, expression level of PDLI,
pathological type, smoking history, and EGFR status), ORR,
HRs with 95% Cls and P-values for OS and PFS and for
any-grade and grade 3-5 TRAEs were extracted by two
individual investigators independently. We also collected
information by subgroup to obtain sufficient data for our
subgroup analyses.

Statistical analysis

Pooled HRs with 95% CIs for OS and PFS and ORs for
dichotomous data (ORR and TRAEs) with 95% Cls were
calculated using RevMan 5.3. HRs <1 favored the PD1/
PDL1-blockade arm, whereas HRs >1 favored the docetaxel
arm. ORs >1 for ORR and TRAEs reflected higher overall
response and toxicity, respectively, in the immunotherapy
arm. P<<0.05 was considered significant. Heterogeneity
across studies was assessed by a combination of the stan-
dard Q test and P test: results with P<<0.10 or >50% were
considered statistically significant. A fixed-effect model
was employed when heterogeneity was absent. Otherwise, a
random-effect model was appropriate. Subgroup analysis was
conducted according to expression level of PDL1, pathologi-
cal type, smoking history, and EGFR status.

Publication bias

An extensive search strategy was used to minimize the poten-
tial for publication bias. Graphic funnel plots were generated
to assess publication bias visually. If publication bias was
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found visually, the Begg—Mazumdar rank-correlation test and
Egger regression-asymmetry test were used.?*!

Results

Study identification

Using the outlined search strategy, a total of 1,990 records
were obtained, from which 1,240 duplicates were removed.
After screening, 742 articles, including reviews, case reports,
and non-RCTs, were excluded. Of the remaining 8 records,
three studies did not report relevant data. For the remaining
five studies, the two reviewers were in perfect agreement with
respect to eligibility and assessed the quality of the studies
independently by the scoring criteria in the Cochrane hand-
book. The study selection process is presented in Figure 1.
The risk-of-bias graph and summary of selected studies
generated by RevMan 5.3 are shown in Figure 2.

Characteristics of studies

We enrolled 2,915 patients with advanced NSCLC in five
RCTs. Experimental interventions used in those trials were
PD1/PDL1 blockades, including nivolumab, pembrolizumab,

Records identified through database
searching (n=1,682)

and atezolizumab, with docetaxel treatment as a control. One
of the trials was phase 2, one was phase 2/3, and three were
phase 3. We collected the basic characteristics of patients
in each included trial and extracted information to obtain
relevant information for our analysis. We defined the cutoff
for high PDL1 expression as 1%, ie, membranous PDLI1
staining in at least 1% of tumor cells. Details of included
studies, authors, numbers of patients, interventions, basic
characteristics of patients, and ORRs and HRs for OS and
PFS, are summarized in Table 1.

Meta-analyses

Pooled HR values showed significant improvement in OS
for PD1/PDLI1 blockades (HR 0.71, 95% CI 0.63-0.79;
P<<0.00001), but not in PFS (HR 0.86, 95% CI 0.73-1.02;
P=0.09; Figure 3). Pooled ORs for ORR also indicated a
benefit of PD1/PDL1 blockades (OR 1.64,95% CI 1.19-2.26;
P=0.003). Subgroup analysis according to PDLI1 expres-
sion of tumors showed that immunotherapy significantly
improved PFS in patients with high PDL1 expression (HR
0.82, 95% CI 0.75-0.91; P<<0.0001), but not in those with

Additional records identified through
other sources (n=308)

Records after duplicates
removed (n=1,240)

A

Records excluded (n=742)

Records screened (n=750)

/v including reviews, case
reports, editorials, non-RCTs

A

Full-text articles assessed for
eligibility (n=8)

Full-text articles excluded
with reasons (n=3)

A

studies did not report
relevant outcomes

Figure | Flowchart of study selection procedure.
Abbreviation: RCTs, randomized controlled trials.

Studies included in qualitative
synthesis (n=5)

A 4

Studies included in quantitative
synthesis (meta-analysis)
(n=5)
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Figure 2 Risk of bias and summary of included clinical trials.
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low expression (HR 0.97, 95% CI 0.76—1.24; P=0.82).
There was no significant difference in OS between patients
with high (HR 0.62) and low (HR 0.79) expression. Other
subgroup analyses of OS according to pathological type,
smoking history, and EGFR status all showed improvement
in OS associated with PD1/PDL1 blockade (Figure 4).

In the safety analysis, meta-analysis showed that
PD1/PDLI1 blockades were associated with a significant
decrease in any-grade TRAEs (RR 0.32,95% CI1 0.27-0.38;
P<0.00001) compared with the docetaxel arm. The pooled
RR of grade 3-5 TRAEs in the PD1/PDL1 blockade arm
was 0.16 (95% CI 0.10-0.27, P<<0.00001) compared with
the docetaxel arm (Figure 5).

Sensitivity analyses
Sensitivity analyses were conducted by excluding studies
one by one. The results showed no significant differences

Other bias

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

when compared with the former summary estimates and had
excellent stability.

Publication bias
No significant publication bias was observed for any out-

come, as determined by funnel plots constructed with Rev-
Man 5.3.

Discussion

After or during first-line chemotherapy, some patients still
have a risk of disease progression, defined as development
of new lesions or detection of >20% increase in the size
of the primary lesion.”? Previous studies have found that
some tumor cells can evade immunological recognition and
destruction by expressing PDL1, suggesting a potentially
effective antitumor strategy. Monoclonal antibodies target-
ing PD1/PDL1, including those used in standard second-line
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Abbreviations: OS, overall survival; PFS, progression-free survival; ORR, overall response rate.

therapy for NSCLC, such as nivolumab, pembrolizumab,
and atezolizumab, can restore the tumor-suppression effect
of T cells by blocking the PDL1 signaling pathway. Many
phase 1 trials of immunotherapy have shown promising
improvements in OS and PFS, as well as lower incidence of
TRAEs with an appropriate dose.'*'® Furthermore, several
trials compared PD1/PDL1 blockades with docetaxel with
respect to efficacy and safety.?*?” To further validate PD1/
PDL1 blockade monotherapies, the efficacy and safety
of PD1/PDLI blockades in pretreated advanced NSCLC
patients were systematically analyzed in this work.

In this meta-analysis, we evaluated the efficacy of
PD1/PDL1 agents compared with docetaxel in pretreated
advanced NSCLC patients, selecting OS and PFS as the
primary outcomes and ORR as the secondary outcome. The
results showed that OS improved with PD1/PDL1 blockades
(median 13.8 months) vs docetaxel (median 9.6 months) on
an intention-to-treat basis.?’ The pooled HR and its P-value
indicated that patients receiving immunotherapy had better
OS than those treated with docetaxel. The results were not
promising for PFS, however, with P>0.05. In addition, the
pooled OR results suggested an increase in ORR from 13.6%
to 20% between the PD1/PDL1 group and the docetaxel
group. As such, it was concluded that PD1/PDL1 therapy led
to significant improvements in OS and ORR, but not in PFS.
High PDL1 expression levels in tumor cells may contribute
to improvements in OS and PFS.

In order to test our hypothesis, subgroup analysis was
performed according to PDL1 expression level of tumor
cells. High expression was defined as >1%, as the data from
the five clinical trials included were most abundant in the
range of 1%—50%. This low cutoff value for high expres-
sion levels enabled us to include the maximum number of
patients who could benefit from the therapy. In the subgroup
analysis, the pooled HR suggested a significant improvement
in PFS in the immunotherapy arm compared with that in the
docetaxel arm. Although the HR for OS in patients with high
PDLI1 expression was slightly lower than that for the whole
population, PDL1 expression levels may be inadequate to
predict OS benefit, in contrast with docetaxel, for which
both high expression and low expression groups can gain
improvement in OS from PD1/PDL1 blockades. Patient
tendency to change their choice of therapy after an unsuc-
cessful course of treatment has led to disease progression. In
contrast to OS, PFS was measured before patients changed
their therapeutic schedules, and thus was not affected by
subsequent therapies. Therefore, PDL1 expression could be
used as a biomarker to predict PFS improvement. However,
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Study or Log (hazard PD1/PDL1 Docetaxel Hazard ratio IV, Hazard ratio IV,

subgroup ratio) blockades fixed, 95% CI fixed, 95% CI

SE Total Total Weight (%)

A Rittmeyer 2016 —-0.3086 0.0864 425 425 427 0.73(0.62, 0.87) —a—

H Borghaei 2015 -0.3198 0.1026 292 290 30.3 0.73(0.59, 0.89) —_—

J Brahmer 2015 -0.5284 0.1493 135 137 143 0.59 (0.44, 0.79) _—

L Fehrenbacher 2016 -0.3215 0.1589 144 143 126 0.73 (0.53, 0.99) ——

Total (95% CI) 996 995 100 0.71 (0.63, 0.79) -

Heterogeneity: y>=1.77, d=3 (P=0.62); 1>=0% t t t

Test for overall effect: Z=6.11 (P<0.00001) 0.5 0.7 1 1.5
Favors Favors

(PD1/PDL1 blockades) (docetaxel)
Study or Log (hazard PD1/PDL1 Docetaxel Hazard ratio IV, Hazard ratio IV,
subgroup ratio) blockades random, 95% ClI random, 95% CI
SE Total Total Weight (%)

A Rittmeyer 2016 —-0.0516 0.0749 425 425 315 0.95(0.82, 1.10) —.—

H Borghaei 2015 -0.0785 0.0933 292 290 27.9 0.92 (0.77, 1.11) —-—

J Brahmer 2015 -0.4829 0.1389 135 137 201 0.62 (0.47, 0.81) —_—

L Fehrenbacher 2016 —0.0607 0.1366 144 143 20.5 0.94 (0.72, 1.23) —_—

Total (95% CI) 996 995 100 0.86 (0.73, 1.02) -

Heterogeneity: 72=0.02; y?=8.04, df=3 (P=0.05); I>=63% t t t t

Test for overall effect: Z=1.69 (P=0.09) 05 07 1 1.5 2
Favors Favors

(PD1/PDL1 blockades) (docetaxel)
Study or PD1/PDL1 Docetaxel Weight Odds ratio M-H, Odds ratio M-H,
subgroup blockades (%) random, 95% CI random, 95% CI
Events Total Events  Total

A Rittmeyer 2016 58 425 57 425 20.2 1.02 (0.69, 1.51) ——

H Borghaei 2015 56 292 36 292 18.3 1.69 (1.07, 2.66) —_—

J Brahmer 2015 27 135 12 137 1.7 2.60 (1.26, 5.39) —_—

L Fehrenbacher 2016 21 144 21 143 13.2 0.99 (0.52, 1.91) —_—

RS Herbst 2016 62 344 32 343 18.3 2.14 (1.35, 3.37) —_——

RS Herbst 2016* 64 346 32 343 18.3 2.21(1.40, 3.47) —_—

Total (95% ClI) 1,686 1,683 100 1.64 (1.19, 2.26) iz

Total events 288 190

Heterogeneity: 72=0.09; y?=12.33, df=5 (P=0.03); I>=59% t t t +

Test for overall effect: Z=3.01 (P=0.003) 0.05 0.2 1 5 20
Favors Favors

Figure 3 Forest plots for OS, PFS, and ORR for PD|/PDLI blockades vs docetaxel.
Note: *Represents data in this article that compares different doses of Pembrolizumab with docetaxel.
Abbreviations: OS, overall survival; PFS, progression-free survival; ORR, overall response rate.

(PD1/PDL1 blockades)

(docetaxel)

Study or Log (hazard PD1/PDL1 Docetaxel Hazard ratio IV, Hazard ratio IV,
subgroup ratio) blockades fixed, 95% CI fixed, 95% CI
SE Total Total Weight (%)
PDL1>1%
ARittmeyer 2016 -0.3078 0.12 241 222 19.4 0.74 (0.58, 0.93) —_—
H Borghaei 2015 -0.5212 0.1647 123 123 10.3 0.59 (0.43, 0.82) _—
J Brahmer 2015 —0.3749 0.2162 63 56 6.0 0.69 (0.45, 1.05) —
L Fehrenbacher 2016 —0.5333 0.1904 93 102 7.7 0.59 (0.40, 0.85)
RS Herbst 2016 -0.6145 0.1802 345 343 8.6 0.54 (0.38, 0.77) —_—
RS Herbst 2016* —0.6892 0.1696 346 343 9.7 0.50 (0.36, 0.70) _—
Subtotal (95% Cl) 1,211 1,189 61.8 0.62 (0.54, 0.71) e
Heterogeneity: y?=4.51, df=5 (P=0.48); I>=0%
Test for overall effect: Z=7.15 (P<0.00001)
PDL1<1%
ARittmeyer 2016 —0.2842 0.1242 180 199 18.2 0.75 (0.59, 0.96) —_—
H Borghaei 2015 —-0.1002 0.1609 108 101 10.8 0.90 (0.66, 1.24) —_—
J Brahmer 2015 -0.5388 0.2324 54 52 52 0.58 (0.37, 0.92)
L Fehrenbacher 2016 0.0408 0.2647 51 41 4.0 1.04 (0.62, 1.75)
Subtotal (95% Cl) 393 393 38.2 0.79 (0.67, 0.94) e
Heterogeneity: x?=3.65, df=3 (P=0.30); >=18%
Test for overall effect: Z=2.71 (P=0.007)
Total (95% Cl) 1,604 1,582 100 0.68 (0.61, 0.75) Bt
Heterogeneity: y?=13.36, df=9 (P=0.15); >=33% t t t t
Test for overall effect: Z=7.30 (P<0.00001) 0.5 0.7 1 15 2
Favors Favors

Test for subgroup differences: y?=5.20, df=1 (P=0.02); />=80.8%

Figure 4 (Continued)
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Study or Log (hazard PD1/PDL1 Docetaxel Hazard ratio IV, Hazard ratio IV,
subgroup ratio) blockades fixed, 95% CI fixed, 95% CI
SE Total Total Weight (%)
PDL1>1%
A Rittmeyer 2016 —0.0939 0.1057 241 222 19.0 0.91(0.74, 1.12) —_—
H Borghaei 2015 —-0.3512 0.1476 123 123 9.8 0.70 (0.53, 0.94) _—
J Brahmer 2015 —0.4105 0.2094 63 56 4.9 0.66 (0.44, 1.00)
RS Herbst 2016 —-0.1262 0.0893 345 343 26.7 0.88 (0.74, 1.05) —_—
RS Herbst 2016* —-0.2387 0.0902 346 343 26.1 0.79 (0.66, 0.94) —_——
Subtotal (95% CI) 1,118 1,087  86.5 0.82 (0.75, 0.91) <
Heterogeneity: ?=3.92, df=4 (P=0.42); >=0%
Test for overall effect: Z=3.92 (P<0.0001)
PDL1<1%
H Borghaei 2015 0.1742 0.1541 108 101 9.0 1.19(0.88, 1.61) —_—t
J Brahmer 2015 -0.422 0.2153 54 52 4.6 0.66 (0.43, 1.00) _—
Subtotal (95% CI) 162 153 13.5 0.97 (0.76, 1.24) =
Heterogeneity: y?=5.07, df=1 (P=0.02); >=80%
Test for overall effect: Z=0.22 (P=0.82)
Total (95% CI) 1,280 1,240 100 0.84 (0.77, 0.92) <2
Heterogeneity: ?=10.52, df=6 (P=0.10); /?=43% t t t t
Test for overall effect: Z=3.73 (P=0.0002) 0.5 0.7 1 15 2
Test for subgroup differences: y?=1.53, df=1 (P=0.22); 1>=34.6% (PD1IPDI:_a1v;Ircsackades) (dcf:::::el)
Study or Log (hazard PD1/PDL1 Docetaxel Hazard ratio IV, Hazard ratio IV,
subgroup ratio) blockades fixed, 95% CI fixed, 95% CI
SE Total Total Weight (%)
EGFR wild
ARittmeyer 2016 —0.3655 0.0914 318 310 374 0.69 (0.58, 0.83) —a—
H Borghaei 2015 -0.4121 0.1333 168 172 17.6 0.66 (0.51, 0.86) I e
RS Herbst 2016 —-0.4105 0.0956 581 294 34.2 0.66 (0.55, 0.80) —a—
Subtotal (95% Cl) 1,067 776 89.2 0.68 (0.60, 0.76) R
Heterogeneity: ?=0.14, df=2 (P=0.93); >=0%
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Test for overall effect: Z=1.57 (P=0.12)

Total (95% Cl) 979 984 100 0.71 (0.64, 0.80) R4

Heterogeneity: y?=4.35, df=6 (P=0.63); >=0% t t + }
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Test for overall effect: Z=6.08 (P<0.00001)

Test for subgroup differences: ¥2=0.60, df=1 (P=0.44); 1>=0%

Favors
(docetaxel)

Favors
(PD1/PDL1 blockades)

Figure 4 Forest plots for OS and PFS in patients with different PDLI expression levels, EGFR status, and smoking history.

Note: *Represents data in this article that compares different doses of Pembrolizumab with docetaxel.
Abbreviations: OS, overall survival; PFS, progression-free survival.
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Study or PD1/PDL1 Docetaxel Weight Odds ratio M-H, Odds ratio M-H,
subgroup blockades (%) fixed, 95% CI fixed, 95% CI
Events Total Events Total
ARittmeyer 2016 390 609 496 578  39.2 0.29 (0.22, 0.39) —.—
H Borghaei 2015 199 287 236 268 16.0 0.31(0.20, 0.48) —_—
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Total (95% Cl) 1,851 1,419 100 0.32 (0.27, 0.38) <
Total events 1,201 1,213 , ) ) . ) )
Heterogeneity: ¥?=4.75, df=4 (P=0.31); I*=16% 0'1 0'2 0'5 1 2 5 1'0
Test for overall effect: Z=12.57 (P<0.00001) ' ’ '
Favors Favors
(PD1/PDL1 blockades) (docetaxel)
Study or PD1/PDL1 Docetaxel Weight Odds ratio M-H, Odds ratio M-H,
subgroup blockades (%) random, 95% CI random, 95% CI
Events Total Events Total
ARittmeyer 2016 90 609 247 578 229 0.23 (0.18, 0.31) -
H Borghaei 2015 30 287 144 268 20.6 0.10 (0.06, 0.16) —e—
J Brahmer 2015 9 131 74 129 15.9 0.05 (0.03, 0.12) —_—
L Fehrenbacher 2016 17 142 55 135 18.2 0.20 (0.11, 0.36) ——
RS Herbst 2016 98 682 109 309 224 0.31(0.22, 0.42) ——
Total (95% Cl) 1,851 1,419 100 0.16 (0.10, 0.27) -
Total events 244 629
Heterogeneity: 72=0.28; ?=28.56 df=4 (P<0.00001); />=86% ¢ t y )
Test for overall effect: Z=6.99 (P<0.00001) 0.01 0.1 1 10 100
Favors Favors

(PD1/PDL1 blockades) (docetaxel)

Figure 5 Forest plots for incidence of any-grade and grade 3-5 treatment-related adverse events.

PDL1 expression evaluation remains a challenge for clini-
cians. PDL1 expression levels of tumors are not very stable,
and may be influenced by activated tumor antigen-specific
T cells.®* The immunohistochemistry assays of PDLI
employed in the selected studies used Dako, clone 28-8
(Epitomic), and 22C3 antibody (Merck). There is no single
standard method to evaluate levels of PDL1 expression. In
addition, it is unclear whether peripheral blood profiling can
be used to detect responses to PDL1 blockade.*® Therefore,
there is an urgent need for clinicians to find a stable way to
detect PDL1 expression levels.

To benefit more patients, further subgroup analyses
were performed, but only EGFR status and smoking history
showed promising results. NSCLC patients with wild-type
EGFR or smoking history showed improved OS in the PD1/
PDL1 group compared to that of the control group receiving
docetaxel monotherapy; however, no such effect was seen
for patients with EGFR mutation and a no-smoking history.
Azuma et al’s research showed that the presence of EGFR
mutations was significantly associated with increased PDL1
expression as an independent hazard factor.’! However,
EGFR mutation may also be associated with better out-
comes because of molecularly targeted therapies. As such, it
is unclear whether EGFR status or PDL1 expression should
be considered a potential novel predictive biomarker for
advanced NSCLC patients undergoing immunocheckpoint

therapies. Higher expression levels of PDL1 were more
frequently found in smokers and were influenced by number
of pack-years.*>* However, these studies’ samples were too
small for conclusions to be drawn about best practice for
all NSCLC patients. Therefore, factors influencing whether
NSCLS patients will benefit from PD1/PDL1 blockades are
so far unknown and merit further investigation.

The safety of PD1/PDLI1 blockades compared with
docetaxel was evaluated in this work. Although Herbst et
al’s trial>® was aimed at NSCLC patients with PDL1 expres-
sion >1%, it was included because it contained a valuable
evaluation of safety. Pooled ORs for any-grade and grades
3-5 TRAEs were 0.32 and 0.16, respectively; this indicated
that PD1/PDL1 agents were superior to docetaxel in terms
of safety. The most common TRAEs in the original studies
were fatigue, hematological adverse events (AEs), and gas-
trointestinal reactions. Hematological AEs, such as anemia
and neutropenia, and gastrointestinal reactions, such as
nausea, decreased appetite, and diarrhea, were significantly
less common with anti-PD1/PDLI1 therapy.** This may
have been because docetaxel has many general properties
of chemotherapy and can hence damage epithelium-derived
cells, while anti-PD1/PDL1 blockades do not. However as
an immunocheckpoint therapy, PD1/PDL1 blockades are
associated with increased incidence of immunorelated AEs,
including pneumonitis and hypothyroidism, compared with
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docetaxel. Therefore, clinicians need to consider potential
AEs more carefully when using PD1/PDL1 blockades.

Conclusion

Based on these findings, we can conclude that PD1/PDLI
blockades improve OS and ORR in the intention-to-treat
population, but not PFS. Subgroup analysis revealed that
improvement in PFS is associated with high PDL1 expression
and that patients with wild-type EGFR or smoking history may
see a benefit in terms of OS. PD1/PDL1 inhibitors carry a lower
risk of any-grade and serious TRAESs than docetaxel, but AEs
related to immunoreactions should still be monitored closely.
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