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Efficacy and Safety of PD-1/PD-L1 Inhibitor Versus Chemotherapy in First-line
Treatment of Advanced Non-small Cell Lung Cancer: A Meta-analysis

WEI Yu, ZHANG Li
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Urumgqi 830054, China

Corresponding Author: ZHANG Li, E-mail: 18799131188@163.com

Abstract: Objective To review the effectiveness and safety of PD-1/PD-L1 inhibitor versus chemotherapy
in the first-line treatment of advanced non-small cell lung cancer. Methods Relevant literatures were
searched through Web of Science database, ASCO meeting abstract, journals, efc. for meta-analysis.
Results Totally 7 RCTs including 4101 patients were analyzed. The meta-analysis showed that compared
with chemotherapy, PD-1/PD-L1 inhibitor combined with chemotherapy significantly prolonged PFS
(HR=0.59, 95%CTI: 0.59-0.70, P<0.00001), OS (HR=0.65, 95%CI: 0.65-0.92, P=0.02) and ORR (RR=1.72,
95%CI: 1.13-2.62, P=0.01). Subgroup analysis showed PD-1/PD-L1 inhibitor combined with chemotherapy
could significantly prolong PFS and OS, compared with chemotherapy. The higher PD-L1 expression was, the
more significant the curative effect was. There was no statistical significance in prolonging PFS (HR=0.87,
95%CI: 0.57-1.31, P=0.50), OS (HR=0.82, 95%CI: 0.65-1.03, P=0.09) or increasing ORR (RR=1.12,
95%CI: 0.55-2.28, P=0.76) between single-agent PD-1/PD-L1 inhibitor and chemotherapy. Compared with
chemotherapy, single-agent PD-1/PD-L1 inhibitor in the first-line treatment could significantly prolong the
OS of advanced NSCLC patients with high PD-L1 expression. Grade 3-4 treatment-related adverse effect was
not statistically significant different between PD-1/PD-L1 inhibitor combined with chemotherapy group and
chemotherapy group (HR=1.09, 95%CI: 0.99-1.20, P=0.09), while that in single-agent PD-1/PD-L1 inhibitor
group was lower (RR=0.43, 95%CI: 0.36-0.52, P<0.00001). Conclusion Compared with chemotherapy,
PD-1/PD-L1 inhibitor combined with chemotherapy in the first-line treatment on advanced NSCLC patients is
more effective; single-agent PD-1/PD-L1 inhibitor should be used as the first-line treatment preferentially on
advanced NSCLC patient with high PD-L1 expression.

Key words: PD-1/PD-L1 inhibitor; Chemotherapy; First-line treatment; Advanced non-small cell lung cancer;
Meta analysis
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Tablel Basic characteristics of included studies

Relevant citations identified Additional records identified
through database initial searching through other sources
(No.=353) (No.=3)

| l

Records after duplicates
removed (No.=268) Records excluded (No.=248)
(1)Reviews, Meta (No.=183)
(2)Case reports (No.=20)
(3)I clinical trials (No.=23)
(4)Non-randomized controlled
trials (No.=22)

Full-text articles d for
eligibility(No.=20)

Full-text articles excluded based on
the selection criteria(No.=13)

Studies included in
quantitative synthesis

No.=7)
Bl STERHE R R AR

Figurel Flow diagram of literature retrieval and screening

ISR, IR B . HZPD-1/PD-L1{I]
il 7 — IR T PD-L1 =35 (TPS=50% ) (1) HA
NSCLCXJSEKPFSA ULBH AL« ( HR=0.77, 95%CT:
0.52~1.12, P=0.17) .

2.3.2 MAELFEH (0S)  7WRCT OSZ A f£1E
—ESE (P=0.0002, I’=77%) , HCRFKEHL
BN AR R A T 25 A M R AR AR R . 45 R R
PD-1/PD-L L 51 +4b 57 % He AL y7 vl 2 2 S 4K i
HANSCLCH EHOS ( HR=0.65, 95%CI: 0.46~0.92,
P=0.02) ; PFiz§PD-1/PD-L 1% b AL 7 7 4E
KOoSHm L BILHE, MAERLRITFEX
( HR=0.82, 95%CI: 0.65~1.03, P=0.09) , VL[Kl4,
WA HT B SIT A, JCIePD-L1 AL 4l
far, PD-1/PD-L I+ 7 —ZIA I HINSCLC
BHE T R EIEKOS, HPD-L1FE AR E#R,
JPROR 35 B %, WLFR3. HZGPD-1/PD-L 14l
F—2iRYFPD-L1 g £k H (TPS=50% ) il
NSCLCH| g #F4ERK0S ( HR=0.71, 95%CI: 0.60~0.84,
P<0.0001) , ZRAGIHFEX, WK,

Treatments Endpoints HR(95%CI) ORR(%)
Reft
eferences /Phase Year N(T/C) T C PES 0S T C
CheckMate-026""/1l 2017 541(271/270) Nivolumab Chemotherapy ~ 1.15(0.91-1.45) 1.02(0.80-1.30) 26 33
KEYNOTE-407"/TI 2018 559(278/281) Pembrolizumab  Placebo 0.56(0.45-0.70) 0.64(0.49-0.85) 57.9 38.4
+Chemotherapy +Chemotherapy
KEYNOTE-024""/11 2016 305(154/151) Pembrolizumab Chemotherapy  0.50(0.37-0.68) 0.60(0.41-0.89) 69 42
KEYNOTE-021"%/11 2018 123(60/63)  Pembrolizumab Chemotherapy 0.53(0.33-0.86) 0.56(0.32-0.95) 33 18
+Chemotherapy
KEYNOTE-189"/1I 2018 616(410/206) Pembrolizumab  Placebo 0.52(0.43-0.64) 0.49(0.38-0.64) 47.6 18.9
+Chemotherapy +Chemotherapy
KEYNOTE-042"/11 2018 1274(637/637) Pembrolizumab Chemotherapy 1.07(0.94-1.21) 0.81(0.71-0.93) - -
IMpowerl13 1"/ 2018 683(343/340) Atezolizumab  Chemotherapy 0:71(0-60-0.85) 0.96(0.78-1.18) 59.4 51.3

+Chemotherapy

Notes: T: treatment group; C: control group; PFS: progression-free survival

; OS: overall survival; —: no data
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Experimental Control
Study or Subgrou log[Hazard Ratio! SE Total
1.1.1 PD-1/PD-L1 inhibitor + C apy VS.Chemotherapy

IMpower131,2018 -0.3426 0.0888 343 340
KEYNOTE-021,2018 -0.6349 0.2444 60 63
KEYNOTE-189,2018 -0.654 01014 410 206
KEYNOTE-407,2018 -0.5798 01119 278 281
Subtotal (95%C]) 1091 890

Heterogeneity: Tau®= 0.01; Chi*= 6.22, df= 3 (P=0.10); 7= 52%
Test for overall effect: Z=6.15 (P< 0.00001)

1.1.2 PD-1/PD-L1inhibitor VS. Chemotherapy

CheckMate-026,2017 0.1398 0.1189 n 270
KEYNOTE-024,2016 -0.6931 0.1553 154 151
KEYNOTE-042.2018 0.0677 0.0644 637 637
Subtotal (95%C]) 1062 1058

Heterogeneity: Tau®= 0.12; Chi*= 22.39, df= 2 (P< 0.0001); *=91%
Test for overall effect: Z= 0.68 (P= 0.50)

Total (95%CI) 2153
Heterogeneity: Tau?= 0.12; Chi*= 71.35, df= 6 { P< 0.00001); I*=92%
Test for overall effect. Z= 2.61 (P= 0.009)

Test for subaroun differences: Chi*= 2.86. df=1 (P=0.09). F=65.1%

E3 X30A 5% AR LHE b xS Tt R 4 5 HA (PFS) B Meta 73 4T

Total Weight IV, Random. 95%CI

16.3% 0.71[0.60,0.84]
11.0% 0.53[0.33,0.86]
15.0% 0.52[0.43,0.63]
14.8% 0.56[0.45,0.70]
56.0% 0.59 [0.50, 0.70]

14.6% 1.15[0.91,1.45) ™
13.6% 0.50[0.37,0.68] -

15.7% 1.07[0.94,1.21] d
44.0% 0.87[0.57, 1.31] <>

1948 100.0%

Random sequence generation (selection bias) _

Allocation concealment (selzction bias) |

Blinding of participants and personnel (performance bias) _

Blinding of outcome assessment (detection bias) _
Incomplete outcoms data (attition hias) _
Selective reporting (reporting bias) _

Other bias _

0% %% 50%
DUncIeaniskofbias

5% 100%

[l Lowriskof bias [ Highiisk ofbias

A: graph of risk of bias; B: summary of risk bias
E2 EAREITN

Figure2 Quality assessment of literatures

Hazard Ratio Hazard Ratio

IV, Random, 95%CI

‘“i+

0.69[0.52, 0.91] L 4

0.01 04 10 100
Experimental Control

Figure3 Meta-analysis results of PFS between experimental and control group
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IR R RIS e s X T A R P 2 NS E TR
PD-1/PD-L 1l +4b 77 ORRIZALY T B 1. 724
HE RS T2EE X (RR=1.72, 95%CI: 1.13~2.62,
P=0.01) ; EZ4yPD-1/PD-L1#Il5F]ORRZALIT A
L126%, MAERTGE AR XL (RR=1.12, 95%CI:
0.55~2.28, P=0.76 ) , WLIKIS,

2.3.4 3~AHARRN ASCHARTHRCT, FH
HAT 6T 1 3~4G (RN KON S %H%I‘Eﬂ
e —E S PE (P<0.00001, I’'=97%) , %
Bl B AR 53 %ﬁ%iﬁPD-l/PuLl#ﬂﬁ%ﬂ IJ
ST 3~4 G RSN KA IR AT 1.094%
H2E IG5 L (HR=1.09, 95%CI: 0.99~1.20,
P=0.09) ; HZGPD-1/PD-L1NHIFI3~4H A K S
K FRIEAIT 104345, A ZR B G ¥E X

x2 PD-U/PD-LUIFIFIBX & LT HFNEZ5PD-1/PD-L1H]
HF AR EPD-L1RA 2 EPFSHI L 53 4

Table2 Subgroup analysis of PFS of advanced NSCLC
patients with different PD-L1 expression in PD-1/PD-L1
inhibitor combined with chemotherapy group and single-
agent PD-1/PD-L1 inhibitor group

1%<TPS TPS

Treatment arm TPS<1% TPS=1%

<49% =50%
PD-1/PD-L1 inhibitor
+Chemotherapy
HR(95%CI) 0.76 0.52 0.62 0.38
(0.64-091) (0.38-0.72) (0.51-0.75) (0.30-0.49)
P 0.002 <0.0001 <0.00001 <0.00001
PD-1/PD-L1 inhibitor
HR(95%CI) - - = 0.77
(0.52-1.12)
P — - — 0.17
Notes: —: no data; TPS: tissue polypeptide-specific antigen
( RR=0.43, 95%CT: 0.36~0.52, P<0.00001 ) , UL.&6,

24 ARG RS PEAL
AR FEgger [0l 572 fIBegg Bk AR L PEAT
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Experimental Control Hazard Ratio Hazard Ratio
Study or Subgrou log[Hazard Ratio SE Total _ Total Weight IV, Random, 95%CI IV, Random, 95%CIT
3.1.1PD-1/PD-L1 inhibitor + Ch therapy VS.Ch therapy
IMpower131,2018 -0.0408 0.1056 343 340 16.6% 0.96[0.78,1.18] -
KEYNOTE-021,2018 -0.5798 0.2776 60 63 8.1% 0.56 [0.33, 0.96] N
KEYNOTE-189,2018 -0.7133 0.1332 410 206 15.0% 0.49[0.38, 0.64] -
KEYNOTE-407,2018 -0.4463 0.1405 278 281 14.6% 0.64 [0.49,0.84] -
Subtotal (95%CI) 1091 890 54.4% 0.65 [0.46, 0.92] ’
Heterogeneity: Tau*= 0.10; Chi*=17.17, df= 3 (P= 0.0007); I*=83%
Test for overall effect. Z= 2.40 {P=0.02)
3.1.2 PD-1/PD-L1inhibitor VS. Chemotherapy
CheckMate-026,2017 0.0198 0.1238 271 270 15.6% 1.02[0.80,1.30] 1
KEYNOTE-024,2016 -0.5108 01977 154 151 11.5% 0.60([0.41,0.88] -
KEYNOTE-042.2018 -0.2107 0.0688 637 637 18.5% 0.81[0.71,0.93] -
Subtotal (95%CI) 1062 1058 45.6% 0.82[0.65, 1.03] L
Heterogeneity: Tau®= 0.03; Chi*= 5.59, df= 2 (P= 0.06); F= 64%
Test for overall effect. Z= 1.68 (P= 0.09)
Total (95%CI) 2153 1948 100.0% 0.73[0.59, 0.89] <
Heterogeneity: Tau?= 0.05; Chi*= 26.19, df = 6 (P= 0.0002); *=77% n:1 o:z Uls 2 5 1=u

Test for overall effect: Z= 3.13 {(P= 0.002)
Test for subaroun differences: Chi*=1.16. df=1 (P=0.28). F=13.5%
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Figure4 Meta-analysis results of OS between experimental and control groups
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Table3 Subgroup analysis of OS of advanced NSCLC
patients with different PD-L1 expression in PD-1/PD-L1
inhibitor combined chemotherapy group and single-agent
PD-1/PD-L1 inhibitor group

TPS 1%<TPS

ZE IR BRG] E R R AWy (Begg’s test: P=0.764;
Egger’s test: P=0.292) , WK 7,

3 iR

H AT IINSCLC—ZIGI7 1 LAY b 3,
Sof FEGFRERIL A 18-2 14 fi 28 A YNSCLC, HJ

Treatment arm TPS<1% =1% <49% TPS=50%
e LA 0 e TR 52 S S 4 ) 55
+Chemotherapy e, Jmigse . ke Emmesyy; X1
HROSUCD O o ALK B FNSCLC T DL S e
P 0005 -  0.0003  <0.0001 & TR, BEE NG S T N I it —
PD-I/PD-L1 inhibitor WANTE, SR A R S RV R ZE R BINSCLC
HR(95%CI) - - - 0.71(0.60-0.84) s s/ 3
Note: —: no data ﬁﬁ/ﬁﬁiﬁ/\Tg/I\?ﬁf Igj/l\wg)%[lé]o PD-1 *HPD—LliEll:
Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95% CI
5.1.1 PD-1/PD-L1 inhibitor + Chemotherapy vs. Chemotherapy
IMpower131,2018 203 343 174 340 19.0% 1.16[1.01,1.32] ™~
KEYNOTE-021,2018 33 60 18 63 141% 1.93[1.22,3.03] -
KEYNOTE-189,2018 195 410 39 206 16.8% 2.51[1.86, 3.39] =
KEYNOTE-407,2018 59 101 36 103 16.6% 1.67[1.23,2.28] -
Subtotal (95%CI) 914 712 66.5% 1.72[1.13, 2.62] <&
Total events 490 267
Heterogeneity: Tau®= 0.16; Chi*= 27.73, df= 3 (P < 0.00001); = 89%
Test for overall effect: z= 2.54 (P=0.01)
5.1.2 PD-1/PD-L1 inhibitor VS.Chemotherapy
CheckMate-026,2017 55 21 71 212 16.9% 0.78[0.58, 1.05] ]
KEYNOTE-024,2016 69 154 42 151 16.6% 1.61[1.18,2.20] —=
Subtotal (95%CI) 365 363 33.5% 1.12[0.55, 2.28] -
Total events 124 113
Heterogeneity: Tau®= 0.24; Chi*=11.03, df=1 (P= 0.0009); *=91%
Test for overall effect. z=0.31 (P=0.76)
Total (95%CI) 1279 1075 100.0% 1.49[1.08, 2.05] L 2
Total events 614 380
Heterogeneity: Tau?= 0.14; Chi*= 41.11, df= § (P< 0.00001); I*= 88% u o 041 1’0 1nu=

Test for overall effect: Z= 2.42 (P=0.02)
Test for subaroun differences: Chi*=1.05. df=1 (P=0.31). F= 4.6%
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Figure5 Meta-analysis results of ORR between experimental and control groups
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95%CI M-H, Random, 95% CI
6.1.1 PD-1/PD-L1 inhibitor + Chemotherapy VS. Chemotherapy
IMpower131,2018 274 334 234 334 154% 1.17[1.07,1.28] u
KEYNOTE-021,2018 23 59 16 62 11.3% 1.51 [0.89, 2.56] T
KEYNOTE-189,2018 272 405 133 202 153% 1.02[0.90,1.15) T
KEYNOTE-407,2018 194 278 191 280 153% 1.02[0.92,1.14] T
Subtotal (95%C] 1076 878 57.3% 1.09 [0.99, 1.20] )
Total events 763 574
Heterogeneity: Tau?= 0.00; Chi*= 6.52, df = 3 (P= 0.09), I*= 54%
Test for overall effect: Z=1.68 (P= 0.09)
6.1.2 PD-1/PD-L1 inhibitor VS.Chemotherapy
CheckMate-026,2017 47 267 133 263 14.0% 0.35[0.26, 0.46] -
KEYNOTE-024,2016 41 154 80 150 13.9% 0.50 [0.37, 0.68] -
KEYNOTE-042.2018 113 637 252 637 14.8% 0.45[0.37,0.54] -
Subtotal (95%C] 1058 1050 42.7% 0.43[0.36, 0.52] L)
Total events 201 465
Heterogeneity: Tau®= 0.01; Chi*= 3.23, df= 2 (P= 0.20), I*= 38%
Test for overall effect: Z= 8.87 (P< 0.00001)
Total (95%CI) 2134 1928 100.0% 0.75[0.54, 1.05] L
Total events 964 1039 ) ) . )
Heterogeneity: Tau®= 0.19; Chi*= 188.54, df= 6 (P< 0.00001); I*=97% 0.01 01 10 100

Test for overall effect: Z=1.65 (P=0.10)

Test for subaroun differences: Chi*= 74.48. df= 1 (P< 0.00001). #=98.7%
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Figure6 Meta-analysis results of grade 3-4 toxicities between experimental and control groups

Begg’s funnel plot with pseudo 95% confidence limits
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Figure7 Begg's funnel plot of OS between experimental

and control groups
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