F49EFE 28 202652 A %¥i34ak B Drug Evaluation Research Vol. 499 No.2 February 2026  * 669 *

[ YaiEsf ot b &2k 1
PD-1 I EX ST iafr I R EGHR AR At S R £ 148 Meta 7317
WEML, ERAZ, R ML REEL HEHL, ¥ FL M FU

1y NRERE 2R, %8 i 247000
2. EIEWE ANRER  AFE, 2 &8 230011

W E: B RETMEFMIETIEA-1 (PD-1) HIFBCA 7 X b B afifh 7 6 o7 e 1 6 5 Stk A e i A st 5 22 4
M. A% HEVKREZE 2025 4 4 A, PubMed. Web of Science. EMBASE. Cochrane ¥4, [ 22 A BT 4 dm
FE (CNKD. JiA##EE (Wanfang Data) =Pl PD-1 Hl 7B & 107 % L B alifh 7 V8 7 e 0 63 5 i bR 40 awes ) B AT Lo HRL
R (RCTs). K RevMan F1 Stata #AFiHE S AETFY (0S). TEHbEAETFY (PFS) WM& FHRKEL (HR), LK ML
Z (ORR). ¥m#EHIZ (DCR) =3 HA R EAMAENT R (RR). &R L4\ 15 Ii RCTs. HH4ifkyrAiLt, PD-
1 i F B A AT 5. 2% 0S (HR=0.70, 95% Cl: 0.65~0.75, P<<0.000 01). PFS (HR=0.63, 95% Cl: 0.58~0.67, P<
0.00001). ORR (RR=1.48, 95%Cl: 1.33~1.65, P<<0.00001) #1 DCR (RR=1.10, 95%Cl: 1.07~1.13, P<C0.00001).
BERAEITIN =3 HAR T K AERTE (RR=1.06, 95% Cl: 1.01~1.10, P=0.01). it 7AW BHRIREISTT
H, PD-1 IR A T B s Aty o] S S AE AR A N B R, (H ™ A R S 4F. SCREY PD-1 #0IFIBE &1k
ITHRIEA— kB, (EFERTERS RS,

XHEIR: SEGRRAIME; PD-1 0% 10yTs B IRREE; Meta /34t

FESES: R979.1 XEAFRERE: A NERS: 1674 - 6376(2026)02 - 0669 - 09

DOI: 10.7501/j.issn.1674-6376.2026.02.026

Meta-analysis of efficacy and safety of PD-1 inhibitors in combination with
chemotherapy for advanced esophageal squamous cell carcinoma

YAO Haifeng!, WANG Fengling?, WU Yang!, YIN Sugin!, XIE Yaping!, ZHANG Yong', HE Yong'
1. Department of Pharmacy, the People’s Hospital of Chizhou, Chizhou 247000, China
2. Department of Pharmacy, the Second People’s Hospital of Hefei, Hefei 230011, China

Abstract: Objective To systematically evaluate the efficacy and safety of PD-1 inhibitor combination chemotherapy versus
chemotherapy alone for advanced esophageal squamous cell carcinoma. Methods A computerized search was performed for
randomized controlled trials evaluating PD-1 inhibitors in combination with chemotherapy versus chemotherapy alone for the treatment
of advanced esophageal squamous cell carcinoma in PubMed, Web of Science, EMBASE, Cochrane Library, China National
Knowledge Infrastructure (CNKI), and Wanfang databases until April 2025. RevMan and Stata software were used to calculate the
combined risk ratios (Hazard Ratio, HR) for overall survival, progression-free survival, and the relative risk ratios (RR) for objective
remission rate, disease control rate, and grade > 3 adverse events. Results A total of 15 randomized controlled trials were included.
Compared with chemotherapy alone, PD-1 inhibitors combined with chemotherapy significantly improved OS (HR = 0.70, 95% CI:
0.65—0.75, P <0.000 01), PFS (HR = 0.63, 95% CI: 0.58—0.67, P <0.000 01), ORR (RR = 1.48, 95% CI: 1.33—1.65, P <0.000 01),
and DCR (RR =1.10, 95% CI: 1.07—1.13, P < 0.000 01). However, the incidence of grade > 3 AEs was higher with combination therapy
(RR =1.06, 95% CI: 1.01—1.10, P = 0.01). Conclusion In the treatment of advanced esophageal squamous cell carcinoma, the

combination of PD-1 inhibitors with chemotherapy significantly enhances survival benefit and response outcome compared with
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chemotherapy alone, but increases serious adverse events. This study supports the use of PD-1 inhibitors in combination with

chemotherapy regimens as a first-line option, but attention should be paid to the management of toxicity risks.

Key words: esophageal squamous cell carcinoma; PD-1 inhibitor; chemotherapy; randomized controlled trial; Meta-analysis
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Table 1 Baseline characteristics of included studies
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Fig.2 Risk of bias assessment of included studies
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Hazard Ratio

Hazard Ratio

2.4.2 PFS

Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Huiyan Luo et al. 2025 -0.3566749 0.11530233 10.6% 0.70 [0.56, 0.88] e —
Jianming Xu et al. 2023 -0.3856625 0.07446694 25.5% 0.68 [0.59,0.79] -
Jong-Mu Sun et al. 2021 -0.3147107 0.08347268 20.3% 0.73[0.62, 0.86] —_—
Ken Kato et al. 2024 -0.2484614 (.09138067 17.0% 0.78[0.65, 0.93] —
Yan Song et al. 2023 -0.3856625 0.12643271 8.9% 0.68[0.53, 0.87] s —
Zhihao Lu et al. 2022 -0.4620355 0.10838857 12.1% 0.63[0.51,0.78] s —
Zi-Xian Wang et al. 2022 -0.5276327 0.15837411 5.6% 0.59[0.43, 0.80]
Total (95% CI) 100.0% 0.70 [0.65, 0.75] L 2
[T 2 _ _ 2 L ' ' "
Heterogeneity: Chi® = 3.95, df = 6 (P = 0.68); I = 0% 05 07 15 b

Test for overall effect: Z = 9.62 (P < 0.00001)

3 OS B Meta SRk E

Experimental Control

Fig. 3 Forest plot of Meta-analysis for OS
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Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Huiyan Luo et al. 2025 -0.5621189 0.11989889 9.8% 0.57(0.45,0.72] ———

Jianming Xu et al. 2023 -0.4780358 0.09342969 16.1% 0.62 [0.52,0.74] —_—

Jong-Mu Sun et al. 2021 -0.5798185 0.09971079 14.1% 0.56 [0.46,0.68] —=—

Ken Kato et al. 2024 -0.1863296 0.09838329 14.5% 0.83[0.68, 1.01] e —

Yan Song et al. 2023 -0.5108256 0.11384875 10.8% 0.60[0.48,0.75] ————

Zhihao Lu et al. 2022 -0.5798185 0.09971079 14.1% 0.56 [0.46,0.68] ———
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Total (95% CI) 100.0% 0.63 [0.58, 0.67] <
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Fig. 4 Forest plot of Meta-analysis for PFS

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cli M-H, Random, 95% ClI
Huiyan Luo et al. 2025 215 298 185 298 11.5% 1.16 [1.04, 1.30] —_
Jianming Xu et al. 2023 130 207 58 137 8.5% 1.48 [1.19, 1.85]
Jong-Mu Sun et al. 2021 168 373 110 376 9.3% 1.54 [1.27, 1.87] -
Ken Kato et al. 2024 84 158 31 157 5.6% 2.69 [1.90, 3.81] —_—
Yan Sang et al. 2023 212 368 77 183 9.4% 1.37 [1.13, 1.66] e —
Zhihao Lu et al. 2022 216 327 149 332 10.7% 1.47 [1.28,1.70] —_—
Zi-Xian Wang et al. 2022 178 257 134 257 10.7% 1.33 [1.15, 1.53] —
XFE 2025 18 44 5 44 1.3% 3.60[1.47, 8.84] —
AERAS 2024 34 48 21 48 5.3% 1.62 [1.12, 2.34]
X HEE 2024 39 40 32 40 10.2% 1.22 [1.04, 1.43] —
EAmS 2024 19 51 9 51 2.1% 2.11 [1.06, 4.22] —_—
EMI 2025 44 65 32 65 6.6% 1.38 [1.02, 1.85] I —
EE% 2024 23 40 15 40 3.7% 1.53 [0.95, 2.48] T
FIURE 2024 13 45 9 45 1.9% 1.44 [0.69, 3.04] »
F=EE 2024 25 43 12 42 3.1% 2.03 [1.18, 3.50] —_—
Total (95% CI) 2364 2115 100.0% 1.48 [1.33, 1.65] e
Total events 1418 879
Heterogeneity: Tau? = 0.02; Chi® = 40.01, df = 14 (P = 0.0003); I* = 65% 0’5 01‘7 11‘5 2

Test for overall effect: Z = 7.03 (P < 0.00001)
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Fig.5 Forest plot of Meta-analysis for ORR
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Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huiyan Luo et al. 2025 272 298 265 298 14.7% 1.03 [0.97, 1.08] -1
Jianming Xu et al. 2023 258 290 207 259  12.2% 1.11[1.03, 1.20]
Jong-Mu Sun et al. 2021 296 373 284 376 15.7% 1.05 [0.97, 1.14] -1
Ken Kato et al. 2024 123 158 103 157 5.7% 1.19[1.03, 1.37] e
Yan Song et al. 2023 293 368 139 183 10.3% 1.05 [0.95, 1.15] — T
Zhihao Lu et al. 2022 294 327 279 332 15.4% 1.07 [1.01, 1.14] . E—
Zi-Xian Wang et al. 2022 229 257 211 257 11.7% 1.09 [1.01, 1.17] L —
XFEE 2025 37 44 29 44 1.6% 1.28 [1.00, 1.64] —
RARAE 2024 38 48 29 48 1.6% 1.31[1.00, 1.72] ——
B3 EEF 2024 40 40 39 40 2.2% 1.03 [0.96, 1.10] o
E£EE 2024 36 51 25 51 1.4% 1.44 [1.03, 2.01] _—
ENWI 2025 56 65 47 65 2.6% 1.19 [1.00, 1.43] —
TR 2024 37 40 30 40 1.7% 1.23[1.01, 1.51] —_—
EIURF 2024 34 45 25 45 1.4% 1.36 [1.00, 1.85] |

HEF 2024 38 43 29 42 1.6% 1.28 [1.02, 1.61] - *
Total (95% CI) 2447 2237 100.0% 1.10 [1.07, 1.13] ’
Total events 2081 1741

itve i .2 4 i L !

Heterogeneity: Chi* = 25.20, df = 14 (P = 0.03); I* = 44% 0.85 0.9 1 12

Test for overall effect: Z = 6.63 (P < 0.00001) Control Experimental

6 DCR f) Meta 5 HT7R#KE
Fig. 6 Forest plot of Meta-analysis for DCR
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huiyan Luo et al. 2025 189 298 201 297 15.1% 0.94 [0.83, 1.05] —_— T
Jianming Xu et al. 2023 216 324 207 321 15.6% 1.03 [0.92, 1.16] ]
Jong-Mu Sun et al. 2021 318 370 308 370 23.1% 1.03 [0.97, 1.10] T
Ken Kato et al. 2024 151 310 110 304 8.3% 1.35[1.12, 1.62] I
Yan Song et al. 2023 243 382 99 168 10.3% 1.08 [0.93, 1.25] —_— T
Zhihao Lu et al. 2022 196 327 181 332 13.5% 1.10 [0.96, 1.25] -
Zi-Xian Wang et al. 2022 188 257 180 257 13.5% 1.04 [0.94, 1.16] —
& 2025 5 44 4 44 0.3% 1.25 [0.36, 4.35] + *
KRS 2024 0 48 5 48 0.4% 0.09 [0.01, 1.60] + *
Total (95% CI) 2360 2141 100.0% 1.06 [1.01, 1.10] <
Total events 1506 1295
H 2 L2 J I } I
Heterogeneity: Chi® = 14.48, df = 8 (P = 0.07); I’ = 45% 0.85 11 12

Test for overall effect: Z = 2.49 (P = 0.01) Experimental Control

E 7 AEsH#) Meta 775K E
Fig.7 Forest plot of Meta-analysis for AEs
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Table 2 Results of trim-and-fill analysis
Jiik RN E 1K 95% CI 1 95% CI P1g SCHRSCE:
BEALRL N 1.48 1.33 1.65 0.000 15
BEMLAON CBTAMEIEIN 7 45 k) ) 1.27 1.09 1.48 0.002 22
3 Wig AT RedE— ORI AT BIREZ, BTN

AR, PD-1 #fiFI7EREHT ESCC 1597 H i
e E b . MR R RPN E NI T
ESCC i) PD-1 #jifil77, %=1 KEYNOTE-181261F1
KEYNOTE-590!SIHF 7 45 5, - 2019 4EA41 2021 4
SR T 8 & —43RyT, HILIFE T ESCC
T PEIBIT WA . IR ER P2 R E B E
) PD-1 #0157, ESCORT-1st! A 58 3F SE H A
WIT —ZiR 97 W BB IR B A AR, T 2021 4F
b B E R 2 5 B E R (NMPA) kA T4
57 5 KRB ESCC. ATTRACTION-327IR 5T &
RR AT B PLTE IR R R AR
CheckMate 648U 5t i3t — D IGIE T H— 28 BEA 1k
IT 1T R SR B4 ) JTUPITER-06U A 72 | 15
A P ORIENT-150SHF 7T . & F] B Fn 2 55
FIEk AT RATIONALE-306U 2 5t AH 4 Sz 1)) 5¢
i, XL YIRE R A T ESCC 18T, F&
TIRPRIATT I+
3.1 BYMSHR

A Meta 73 Hr 45 5 Bor, PD-1 5B &1Ly
#17F OS (HR=0.70). PFS (HR=0.63). ORR (RR=
1.48) F1DCR (RR=1.10) ZC87 % i8hr L1 8
ZAT AT 4. iIX5 Leone 25281 (OS HR=
0.71, PFS HR=0.78) #1 Lu %2 (OS HR=0.71,
PFSHR=0.74) MIHFFEE RmE—8, #— B8
TARIERARITEM ESCC A BIIG R I E - 73 41
W 7L~ PFS 3K o B HR H (HR=0.63), ikt PD-
1 30FRDE G T 40 e N, eSS AT Rt
et 2 . ORR (RR=1.48) T} 48%,
AR R A TE R FE R VIR, S TR
AR IR 0 R R TV TE B RARTR T 3201

SRIM, AN[E] PD-1 $0HI A B A7 — e 22
o AT 0S, REFERFEHIH (HR=0.70) A
B AR A4 (HR=0.68) 112, iXfhzRalfE L
ZiW) E BRI O N BRI R G . B4,
KEYNOTE-590!3IWE. 40 73 7 i 7~ , PD-L1 CPS=10
BE IR T NS (HR=0.62), b &0

W51 PD-L1 K7 VM RME A G —,
EIF I T AE bR SR AT, IR E— e FE
BRI T AT T2 SRR
32 REMSH

AR E R, PD-1 fMEIFIBA LT 41=3
K AEs KAZREE ST HRALITH (RR=1.06),
X5 5 JinBORI Zhu ZEBUHRIE ) PD-1 40417
BZGIRIT AT B 7 A S R T, R R
BN R ER T BRERIT T BB I . Bk Hr
BN, MsEEtE Clnh PR ge s> D A
B i R (s, MR NERAIA YT R I
=g AE, X 54407 iR l. ik,
G A A R A GrAEs) Tfili% . 454 . FF4 .
B % BORAEFR (10%~20%), {HFFEER A ] f
B HAEREE R M . 5945, ESCORT-1st!IHf
FU 52 7~ Bt 0 B 2H o B e 8 1 R K B A4 i A 4 A=
hit (RCCEP) [MIHOLECAR M, KA ZILF] 79.6%,
BZJE 1~2 g%, EKIH s B3 A i & . 7RI IR
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HmAE, SLAdMS e .
33 WHRERME

AW FATELL N R R 1%, PN 2
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648U BRI 7T R WM S AR N A OS fF1E%
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e TR A . R, S TR AR PD-L1 AR
Pk (22C3. 28-8 B¢ SP142). 14 &% (CPS
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IV E YRR BRI TN E, 1X 5 Leone 551281
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AL, G NBHE T BE VT I TR ChAr 12~24
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ORIENT-151eUf 5, 24 AN H OS FEREEA 4K
ITHE GRS (23.7% vs 12.8%), 1H 5 FE417H
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k= . &5, WIT T RSN gk,
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