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Meta-analysis of the efficacy of immune checkpoint inhibitors in the treatment of NSCLC with different
KRAS genotypes

LIAO Wen', CHEN Wei*, CHEN lJiayi’, YU Junxian'(1. Dept. of Pharmacy, Beijing Friendship Hospital, Capital
Medical University, Beijing 100050, China; 2. Dept. of Pharmacy, Emergency General Hospital, Beijing
100028, China;3. School of Nursing, Capital Medical University, Beijing 100069, China)

ABSTRACT OBJECTIVE To evaluate the efficacy of immune checkpoint inhibitors (ICIs) in the treatment of non-small cell
lung cancer (NSCLC) with different KRAS genotypes. METHODS Retrieved from PubMed, the Cochrane Library, Web of
Science, Embase, CNKI, Wanfang data and VIP, randomized controlled trials (RCTs) about ICIs alone, combined use of various
ICIs or ICIs combined with traditional chemotherapy (trial group) versus traditional chemotherapy (control group) for NSCLC
were collected from the inception of the databases to April 1, 2023. After screening literature, extracting data and evaluating
quality, meta-analysis, sensitivity analysis and publication bias analysis were conducted by using RevMan 5.4 software. RESULTS
A total of 7 RCTs involving 5 980 patients were included. The results of the meta-analysis showed that overall survival (OS) [HR=
0.79, 95%CI (0.72, 0.87), P<<0.000 01] and progression-free survival (PFS) [HR=0.63, 95%CI (0.50, 0.80), P=0.000 2] of
trial group were significantly longer than those of control group; furthermore, the OS of KRAS mutant type [HR=0.63, 95%CI
(0.53, 0.75), P<<0.000 01] and KRAS wild type [HR=0.87, 95%CI (0.78, 0.98), P=0.02], PFS of KRAS mutant type [HR=
0.58, 95%CI (0.43, 0.78), P=0.000 3] and KRAS wild type [HR=0.68, 95%CI (0.47, 0.99), P=0.04] in the trial group were
all significantly longer than in the control group. Subgroup analysis by different treatment regimens showed that the OS of KRAS
mutant type patients receiving first- and second-line treatment regimens, using ICIs alone and those receiving ICIs combined with
traditional chemotherapy as well as PFS of KRAS mutant type and wild type patients receiving first-line treatment regimens in the
trial group were all significantly longer than in the control group (P<<0.05). Sensitivity analysis results indicated that the findings
of this study were robust. Publication bias results showed that the possibility of publication bias in this study was small.
CONCLUSIONS ICIs show significant efficacy in NSCLC
* E—EE 250, T 1A MR 2% . E-mail : 13810994929@ patients, and NSCLC patients benefit equally regardless of

139.com whether KRAS mutations occur.
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B3 {mirXEE s E
PE(P=0.05,1"=41%) , R JH &1 5 34 0 A Y 34T Meta 43
Pro SRR, I EH N OS WK T HZH[HR =
0.79,95%C1(0.72,0.87) , P<<0.000 01]; FList % 41 KRAS
78 718 %1 [HR=0.63, 95%CI (0.53, 0.75) , P<<0.000 01],
KRASBf £ BI[HR=0.87,95%C1(0.78,0.98) , P=0.02] &
HHIOS KB ERK T, L5 LA 4,

Hazard Ratio Hazard Ratio
r Subar Hazard Rati E Weight IV, Fixed, 95%Cl IV, Fixed, 95% CI

1.1.1 KRAS mutated
Borghaei 2015 0684 0303 26% 0.52[0.29,0.94]
Fehrenbacher 2016 0062 0489 1.0% 0.94[0.36 2.45] —
Cadgeel 2019 023 028 30% 079[046 137
Hellmann 2019 0236 0181 7.2% 079[0.55 1.13] e
Herbst 2019 0868 0333 21% 042[0.22 081]
Rittmeyer 2017 0342 0323 23% 0.71[0.38 1.34] I —
Socinski 2018 (ABCP) 0693 0198 6.0% 0.50[0.34 0.74] I —
Socinski 2018 (ACP) 0462 0194 63% 063[0.43 0.92] -
Subtotal (35% CI) 30.6% 0.63[0.53,0.75] L 4
Heterogensity: Chi* = 5.26, di =7 (P = 0.51); = 0%
Test for overall effect: Z = 5.16 (P < 0.00001)
1.2 KRAS wild
Borghaei 2015 002 0158 95% 098[0.72134] -
Fehrenbacher 2016 0315 0404 1.5% 0.73[0.33 161] [ — E—
Gadgeel 2019 058 0183 7.1% 055[0.38 0.79] E—
Herbst 2019 0151 0115 17.9% 085 [0.69, 1.08] -
Rittmeyer 2017 0186 0203  5.8% 083[0.56 1.24] T
Socinski 2018 (ABCP) -0.02 0103 22.3% 093 [0.80 1.20] —
Socinski 2018 (ACP) 0105 021 54% 0.90[0.60 1.36] T
Subtotal (95% CI) 69.4% 0.87[0.78,0.98] *
Heterogensity: Chi? = 8.47, df = 6 (P = 0.21); 1 = 29%
Test for overall efiect: Z = 2.38 (P =0.02)
Total (95% CI) 100.0% 079 [0.72, 0.87] L 2
} ity: Chiz = 23,64, df = 14 (P = 0.05); I = 41% o o : 2 5‘

Other bias _

0% 25% 50% 75% 100%
I:] Unclear risk of bias . High risk of bias

B2 {REREEEE
2.3 Meta &R
2.3.1 OS
U RIE T OS™ Y K S I TC ST R

| . Low risk of bias

Test for overall effect: Z = 4.84 (P < 0.00001)
Test for subgroup differences: Chi? = 8.90, df =1 (P = 0.003), I*= 88.8%
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Favours [experimental] Favours [control]
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KEER TR R AR AR R AR WAL KRASHAER  KRASELH T g XA X 4N K
Borghaei 20157 NCTOI673867 4% 292 290 151 168 6l 64 13 6 WlEERNSCLC  ANRAL L SifizE - = 10
Hellmann 019" NCTOM477826 43k 583 583 393 385 64 @4 183 12 WKHINSCLC PRFCRSHCASS  HR ARy 1 — 0D
Socinski 2018"  NCTO2366143 2%k 400 400 240 239 6 6 136 85 WMHEEEANSCLC  ABCP WsGFEEE L — 00

40 241 6
NCT02220894 43 637 637 450 42 6 6 3
Gadgeel 2019'9  NCTO2578680 %2k 410 209 254 109 6 6 200
Rittmeyer 20177 NCT02008227 4%k 425 45 261 259 63 64 203
Fehrenbacher 2016" NCTOI903993 4% 144 143 93 76 6 6 4

Herbst 2019

ACP

69 WdRERNSCLC BRI L FHERIEEME 1 — Q0
89 WEMEEANSCLC AMAERBSHSEME  HoEdmE -~ 19
59 WBINSCLC WSk ZHifs i = 0
27 BEINSCLC W ERIER AT Ll L = 0D

(D:08S;@):PFS ; ABCP : P F| £k Hi47t (atezolizumab )+ D1 fX ER Fi7i (bevacizumab ) +-4f1 ( carboplatin ) + 45 F2 % ( paclitaxel ) ; ACP : B %5 FI Bk 5t

(atezolizumab )+141( carboplatin ) +25F2 i (paclitaxel )
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CHWTE KRASEEED 3T 055 0 FHEA 0.65(044,09)  0.03
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KRASTRAAD 45085 0 FFAIEA  088(075,1.04) 0.2
ICISEEA TS KRASEZSEL 2009039 0 FER0iBE  0600047,077) <0.0001
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2.3.2 PFS

AT FERIE T PRSI SE 104 G2 7
PE(P<<0.000 1,1°=78%) , K HIBENLAN B R 1 T Meta
ST SRR IR 2 B E 1Y PFS 3K T X IR
[HR=0.63, 95%CI (0.50, 0.80) , P=0.000 2], H i % 4
KRASZZAFRIHR=0.58,95%C1(0.43,0.78) ,P=0.000 3],
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F I PFS g F K T xR, Z5 LA 5,

Hazard Ratio Hazard Ratio

m.95%Cl
211 KRAS mutated
Borghaei 2015 0198 0284  8.4% 0.82[0.47, 1.43] R
Gadgeel 2019 0.755 0249 9.4% 0.47[0.29,0.77] —
Herbst 2019 0673 028 85% 0.51[0.29, 0.88] —
Socinski 2018 (ABCP) 0868 019 112% 0.42[0.29,0.61] e
Socinski 2018 (ACP) 0223 0181 115% 0.80 [0.56, 1.14] —
Subtotal (95% CI) 48.9%  0.58[0.43,0.78] -
Heterogeneity: Tau® = 0.06; Chi* = 8.47, df = 4 (P = 0.08); I* = 53%
Test for overall effect: Z = 3.64 (P = 0.0003)
2.1.2 KRAS wild
Borghaei 2015 0419 0.146 Not estimable
Gadgeel 2019 0916 0.163 12.1% 0.40[0.29, 0.55] —
Herbst 2019 0 0102 13.9% 1.00[0.82, 1.22] -1
Socinski 2018 (ABCP) 0431 0094 14.1% 0.65[0.54, 0.78] -
Socinski 2018 (ACP; 0198 0198 109% 0.82[0.56,1.21 —
Subtotal (95%(c|) ! 51.1% 0.68 [[nAn, 0.99]] ——
Heterogeneity: Tau® = 0.12; Chi? = 24.98, df = 3 (P < 0.0001); I* = 88%
Test for overall effect: Z = 2.03 (P = 0.04)
Total (95% CI) 100.0%  0.63[0.50, 0.80] -
Heterogeneity: Tau® = 0.10; Chi* = 36.95, df = 8 (P < 0.0001); I* = 78%

Test for overall effect: Z = 3.78 (P = 0.0002) 02

Test for subgroup differences: Chi* = 0.48, df = 1 (P = 0.49), I = 0%
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o
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