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Efficacy and safety of PD-1/PD-L1 inhibitors-based immunocombination therapy
versus sunitinib in the treatment of advanced renal cell carcinoma: a Meta-analysis

FANG Yuehua, ZHOU Xiaoyan, LIN Qin, LIN Zhibing, LIN Yuhong (Laboratory Department, Fuzhou First Hospital Affiliated to
Fujian Medical University, Fuzhou 350009, Fujian, China)

[Abstract] Objective: To systematically evaluate the safety and efficacy of PD-1/PD-L1 inhibitor-based immunotherapy (hereinafter referred
to as "combination immunotherapy") compared with sunitinib in the treatment of advanced renal cell carcinoma (RCC). Methods: Databases
such as PubMed, Embase, Cochrane Library, and CNKI were searched from the date of their establishment to October 2022 to collect the
randomized controlled trials (RCTs) of combination immunotherapy versus sunitinib for the treatment of advanced renal cell carcinoma (RCC).
Two reviewers independently evaluated the quality of included studies, extracted data, and cross-checked the information. Meta-analysis
was performed using StataMP16.0 software. Results: A total of 6 RCTs were included. The results of the Meta-analysis showed that: (1)
Effectiveness. Compared to sunitinib, combination immunotherapy significantly improved overall survival (HR=0.74, 95% CI [0.67, 0.80],
P<0.01) and progression-free survival (HHR=0.66, 95% CI [0.51, 0.81], P<0.01) in patients with advanced RCC. (2) Safety. Both groups had
comparatively high incidences of adverse events (AEs) but the difference was not significant between the two arms. However, the AEs of
the skin and endocrine system in the combination immunotherapy arm were significantly higher than those of the sunitinib arm, while the
AE:s of the blood system were significantly lower than those of the sunitinib arm. (3) No matter the expression of PD-L1 in RCC patients
was negative or positive (1% as the Cut-off value), the OS and PFS of patients treated with combination immunotherapy were higher than
those treated with sunitinib. Conclusion: Combined immunotherapy can significantly prolong the OS and PFS of patients with advanced
RCC, but the incidence of AEs in different systems is different, and the expression of PD-L1 in RCC patients (with 1% as the Cut-off value)
does not affect the benefit of combination immunotherapy.
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KEYNOTE-426 NR NR = 0.87 (0.62, 1.23) 2068
CheckMate SER 240 245 1] 0.52 (0.40, 0.67) 2949
Het CFtEv‘A}ZI({V) 7497 P l0%1 1 .0 039 €0.26, 0.59) 2186%5
eterogeneity.. °)= /49/ =V
Overall. P = 0.00 | 0.55 (0.45, 0.64)

0.2

0.6 1.0 14

5 BREARCC R EB A IRTT X LLEF R B FE M PFS

3 1

VRS UA PR 22 GE 1) W5 DL AR IR, RCC HAY A 5
BAE B, R AR RCCYRTT LT AR 9 E , 4R
1 RCC A By B e, 5910 2 e HY SR AR I B
A B e M 2, A A5 K 7 R KB 2 AE T
W, A T ARV T R B T T B

BRI, o3 780 )97 2 K ICT 2590 O S i 42 v 17 e 34
RCC B #H W BAR A A7, /£ RCC M R BLIRTT R R HE
TORER AR RS AR MR AR RS HE IR T A 2 2RTA
JrIRE 5N &R A& 1A T 77 2NH BLSEBLT 2L
B KA A RCC I ARG T7 1R A fA LR 1 1) 7, 1% B2 SR A
TR & 27 06 AN [] 26 3 R AT VPG T 2802 e 1) RV, B A
BE XA A 0 AR [T 321 . T 43 BT ICT s



b

JrikAE, 45 . 5T PD-1/PD-L1 M5 &7 20nf EUET 8 5 JE ¥6 7 G301 P 240 s 22 4 PE AR 2 Meta 70 . 399 -

ICE ¥R 97 0T b TKI $ 25 75 B 3 RCC 23 vh 1A Rk
gz Ak, R SCHAT TR RS 1T

ARSI 6 T 5T 10 55 SCiik , JL i & 5121
(2 556/2 565 5l .3 , FT A RCT 2 24 R iR Jadad 5 3%
VAN G 88 & R, T 4 8 A PD-1/PD-L1 1
T G B BE AR T IR AN AT R B R iR T 4.
Meta 73 145 5 oR : (D 547 )8 & Je A L, ICT F e B
HIRIT BEIEK T B OS fPFS, # 7 B 40t
HE N ORBEEGRITH SRR B BAH KA AR
(IR 26 358 iy FL R AN BRI 1) 43 A 2 T 97.46%
H1 98.47%, 1M 3~4 2% ) AE 1 73 il i ik 65.94% Al
68.48% , 9 ZH. [A] k(1 R 2R IF o B B 22 e o T IE4H.
MR, FEA IR AE o, S IR & VA 9T AL B AT
JE B JE kAR HUIR IR T e Uk i D7 G i ok i e A
T B B Jok ) Bz 92 R FE R 22 B8 vy, T LV R 4t AE
CRLFR T A A /NBR BRI S /AR s |
A IR RN SR b R e S S A S R R e S
SO RBRAT KW ETE S . 3~RMAET, &
P8 IR B I 2 R AR T I R 95 B BRI A I U B
AT B B e A B R i R = R R
4t B AE ) R A 0 B RAG . RE R 5T R
4K 2 FUARIE I AR 0 4, (R8T e B e 21 DL
ARG N F W= 208 AE 7RI PR o NS A3 = 53k
FTEn A MR BT . (3 5 &7 e B R 4l B E M
b, K A 4 9% 6 & VA 97 1 PD-L1=1% M PD-L1<1%
[ RCC 7 35 5 541 1) OS M PFS AH K

eI RCC B3 1 — LR 20k 3% S R 7 Sk
P o S il e RAed Y7 VSR SYEapvike ) I
Pk S Bk 2 K BB 2 R AR A7 AL, 29010 AR SR
(PITR 2 F2 B N 5 FEAE N o TEA KB, ICTIR
7 530 AE £ LR IUN g 18 S5 20 VR 5T
2GS B AR S R R RE IR N A R R
25, IX 48 AE Bk AR ] g5 TCT S 5 8500 5 % 4
J ik B IS AL B MU L S A 5%, B R TR AR o
&Y Je & JeAE R 2 ¥ 2 2590 , X Fs £ R 1% U BRI
it 3 (Fms-like tyrosine kinase, FLT3) A %% i B2 Al
77, ¥ [n) FLT3 n] S ECE 8806 1) & A4, H il =408
[ AE KA R BB T, 3 g LA B i /N2> Kb
57 240 L il /D> B 2 AT O 14%~18% , R 171 X6 T JE il B B
fik % ThAE B 2 M I RCC B3, 5t T 47 B B JE ik
B 2577 MNP, FE T 2417 N RCCIEIT 2
WY BB T B 22 AR L 25 R IV R BE SR RO
A, AE B AF1E — 8 22 57, I PRVA YT 77 S8 (13 B ks
ST B R AR A DA Bk 25 W7 A5 VT e 5 200 AE
FIEIE N, DME £ M 2 R AE MR
UET

BEAbh , R FATSRAFAE — 8 1 BR M« (D 8
H ) R BRI ICT B B A ¥R 97 %) b TKI B 2476
J7 RCC T /U S 22 A= M (1) 22 7, — 26 S H T RCC 1
TKI R &7 B 8 e dh , b dE 7 8w e & REE e,
R AR RN X IR R R & 8, i
R G AR IT 5 HoAth TKI 2659 B 334797 30
EE 170 1 R B 52 . (2) 99 N 19 W 55 JAVELIN Renal
101™, CheckMate 9ER™ 2 CLEAR™ [§ V7 IN 8] %5 %
(<304 HD, BRMIET NBUED , W e S 8L E S
X (A1 K o (30 A A U 9T 1) & SR AIE S e S BR A v
JTIEK T OS J FPS  HAFAE— & i 1 , 2 R T 49N
SCEE R ECE, TR R S BARH 2577 % \RCC i
PSR G5 22 AT WA A A R B IR IX — 45 W I AR e
P o (A SCHRHE PD-L1 RS AT T AR B
SRS ILEI M7, He PD-L1 ik 1 K2 BL 1% Al
T, 4 R W AN RS AT M S B B AR T R R
1R 2 A A7 SR A, H B s 4B S SO R LR
&, AT PD-L1 23k [ S R 15 4 T A br 540
5 5 2 1R i o S F AT IR BT . (D T &AL A
I B B e 3 1) SCHR B m 28 8 R I H A BT AR, Wi gk
s R AR A I EE 1 7 ZEX A R B a1 4T
BE T, X PEH I CE R AL Rifa b 51 IE AE
FR A ) 55 R AR SE 4 EE B 1, 3 A U I T £ 22 5
A B0 i 8 45 R 7 AR — i 1AW e

R R UR R ZH K a9 N T 22 1) v o B I PR Y AL, o
A SCEHE B AT S B AN G IE L 7 AR FH 2577 £ \RCC
(AN 7] 9 B 28 28 % I U B 1) b i3k 47 5 A 0 40 T
WAL ST R 2H 53 A B 2R 1) 23 2ELA% O, T 40
- B0 I A AR 0 4 R U 4 R e Y T i
ST ZE S, ORE UE E AL B 1) YR 9T A B A YR T AR
ST I R D 245 3 A2 0 B i R BLEE R I IR IR
7RISR AL R S,

[& % 3 #]

[1] CHOUEIRI T K, MOTZER R J. Systemic therapy for metastatic
renal-cell carcinoma[J]. N Engl J Med, 2017, 376(4): 354-366.
DOI: 10.1056/nejmral 601333.

[2] ZARRABI K, FANG C H, WU S H. New treatment options for
metastatic renal cell carcinoma with prior anti-angiogenesis therapy
[J/OL]. J Hematol Oncol, 2017, 10(1): 38 [2023-02-17]. https://
pubmed. ncbi. nlm. nih. gov/PMC5288948/. DOI: 10.1186/s13045-
016-0374-y.

[3] MOTZER R J, JONASCH E, AGARWAL N, et al. Kidney cancer,
version 3.2022, NCCN clinical practice guidelines in oncology[J]. J
Natl Compr Cancer Netw, 2022, 20(1): 71-90. DOI: 10.6004/
jneen.2022.0001.

[4] HENG DY, XIE W, REGAN M M, et al. Prognostic factors for overall

survival (OS) in patients with metastatic renal cell carcinoma (RCC)



400 -

rp ] R R IR T Ak, 2023, 30(5)

treated with vascular endothelial growth factor (VEGF) -targeted
agents: results from a large multicenter study[J/OL]. J Clin Oncol,
2009, 27(15 suppl): 5041 [2023-02-17]. https://doi. org/10.1200/
j€0.2009.27.15_suppl.5041. DOL: 10.1200/jc0.2009.27.15_suppl.5041.

[S] HARA T, FUIIMOTO H, KONDO T, et al. Active heavy cigarette
smoking is associated with poor survival in Japanese patients with
advanced renal cell carcinoma: sub-analysis of the multi-institutional
national database of the Japanese Urological Association[J]. Jpn J Clin
Oncol, 2017, 47(12): 1162-1169. DOI: 10.1093/jjco/hyx129.

[6] MOTZER R J, BACIK J, MURPHY B A, et al. Interferon-alfa as a
comparative treatment for clinical trials of new therapies against
advanced renal cell carcinoma[J]. J Clin Oncol, 2002, 20(1): 289-
296. DOI: 10.1200/JC0.2002.20.1.289.

[7] VAISHAMPAYAN U, SCHOFFSKI P, RAVAUD A, et al. Avelumab
monotherapy as first-line or second-line treatment in patients with
metastatic renal cell carcinoma: phase Ib results from the JAVELIN
Solid Tumor trial[JJOL]. J Immunother Cancer, 2019, 7(1): 275
[2023-02-17]. https://pubmed. ncbi. nlm. nih. gov/PMC6813090/.
DOI: 10.1186/s40425-019-0746-2.

[8] MCKAY RR, BOSSE D, CHOUEIRI T K. Evolving systemic treatment
landscape for patients with advanced renal cell carcinoma[J/OL]. J Clin
Oncol, 2018: JCO2018790253 [2023-02-17]. https://pubmed.ncbi.nlm.
nih.gov/30372392/. DOI: 10.1200/jc0.2018.79.0253.

[91] HEIDEGGER I, PIRCHER A, PICHLER R. Targeting the tumor
microenvironment in renal cell cancer biology and therapy[J/OL].
Front Oncol, 2019, 9: 490 [2023-02-17]. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC6587703/. DOI: 10.3389/fonc.2019.00490.

[10] MOTZER R J, ESCUDIER B, OUDARD 8, et al. Efficacy of
everolimus in advanced renal cell carcinoma: a double-blind,
randomised, placebo-controlled phase Il trial[J]. Lancet, 2008, 372
(9637): 449-456. DOI: 10.1016/S0140-6736(08)61039-9.

[11] RINI B I, MOTZER R J, POWLES T, et al. Atezolizumab plus
bevacizumab versus sunitinib for patients with untreated metastatic
renal cell carcinoma and sarcomatoid features: a prespecified
subgroup analysis of the IMmotionl51 clinical trial[J]. Eur Urol,
2021, 79(5): 659-662. DOI: 10.1016/j.eururo.2020.06.021.

[12] RINI B I, PLIMACK E R, STUS V, et al. Pembrolizumab plus axitinib
versus sunitinib for advanced renal-cell carcinoma[J]. N Engl J Med,
2019, 380(12): 1116-1127. DOI: 10.1056/NEJMoal816714.

[13] MOTZER R J, PENKOV K, HAANEN J, ef al. Avelumab plus axitinib
versus sunitinib for advanced renal-cell carcinoma[J]. N Engl J Med,
2019, 380(12): 1103-1115. DOI: 10.1056/NEJMoal816047.

[14] CHOUEIRI T K, POWLES T, BUROTTO M, et al. Nivolumab plus
cabozantinib versus sunitinib for advanced renal-cell carcinoma[J]. N
Engl J Med, 2021, 384(9): 829-841. DOI: 10.1056/nejmoa2026982.

[15] MOTZER R J, TANNIR N M, MCDERMOTT D F, et al. Nivolumab
plus ipilimumab versus sunitinib in advanced renal-cell carcinoma
[J/JOL]. N Engl J Med, 2018, 378(14): 1277-1290[2023-02-138].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC5972549/. DOI:
10.1056/nejmoal712126.

[16] PRUIS S L, AZIZ M 1 A, PEARCE F, et al. Cost-effectiveness
analysis of sunitinib versus interferon-Alfa for first-line treatment
of advanced and/or metastatic renal cell carcinoma in Singapore[J].
Int J Technol Assess Health Care, 2019, 35(2): 126-133. DOI:
10.1017/S0266462319000059.

[17] RINI B I, POWLES T, ATKINS M B, et al. Atezolizumab plus
bevacizumab versus sunitinib in patients with previously untreated
metastatic renal cell carcinoma (IMmotion151): a multicentre, open-
label, phase 3, randomised controlled trial[J]. Lancet, 2019, 393
(10189): 2404-2415. DOI: 10.1016/S0140-6736(19)30723-8.

[18] MOTZER R J, POWLES T, ATKINS M B, et al. Final overall
survival and molecular analysis in IMmotionl151, a phase 3 trial
comparing atezolizumab plus bevacizumab vs sunitinib in patients
with previously untreated metastatic renal cell carcinoma[J]. JAMA
Oncol, 2022, 8(2): 275-280. DOI: 10.1001/jamaoncol.2021.5981.

[19] MOTZER R J, MCDERMOTT D F, ESCUDIER B, et al.
Conditional survival and long-term efficacy with nivolumab plus
ipilimumab versus sunitinib in patients with advanced renal cell
carcinoma[J]. Cancer, 2022, 128(11): 2085-2097. DOI: 10.1002/
cncr.34180.

[20] POWLES T, PLIMACK E R, SOULI¢RES D, et al. Pembrolizumab
plus axitinib versus sunitinib monotherapy as first-line treatment of
advanced renal cell carcinoma (KEYNOTE-426): extended follow-
up from a randomised, open-label, phase 3 trial[J]. Lancet Oncol,
2020, 21(12): 1563-1573. DOIL: 10.1016/S1470-2045(20)30436-8.

[21] CHOUEIRI T K, MOTZER R J, RINI B I, et al. Updated efficacy
results from the JAVELIN Renal 101 trial: first-line avelumab plus
axitinib versus sunitinib in patients with advanced renal cell
carcinoma[J]. Ann Oncol, 2020, 31(8): 1030-1039. DOI: 10.1016/.
annonc.2020.04.010.

[22] MOTZER R, ALEKSEEV B, RHA S Y, e al. Lenvatinib plus
pembrolizumab or everolimus for advanced renal cell carcinoma[J]. N
Engl J Med, 2021, 384(14): 1289-1300. DOI: 10.1056/
NEJMoa2035716.

[23] CAPITANIO U, BENSALAH K, BEX A, et al. Epidemiology of
renal cell carcinoma[J]. Eur Urol, 2019, 75(1): 74-84. DOI:
10.1016/j.eururo.2018.08.036.

[24] BARATA P C, RINI B I. Treatment of renal cell carcinoma: current
status and future directions[J]. CA Cancer J Clin, 2017, 67(6): 507-
524.DOI: 10.3322/caac.21411.

[25] COLLI L M, MACHIELA M J, ZHANG H, et al. Landscape of
combination immunotherapy and targeted therapy to improve
cancer management[J]. Cancer Res, 2017, 77(13): 3666-3671. DOI:
10.1158/0008-5472.CAN-16-3338.

[26] ZACle, 5545, BRALZE, 45 . W01 30 I 40 e — 2R 1R VR T RO AR
i P o [ 58 LR (2022)[7]. IR PR PR AMRLZ% K, 2022, 37(5):
329-337. DOI: 10.13201/j.issn.1001-1420.2022.05.001.

(s HEAT  2023-02-17 [fEEIBEA]  2023-04-12
[Axéwig]  HiFHa



