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Abstract

Object: Systematically evaluate the efficacy and safety of PD-1/PD-L1 inhibitors in patients with
esophageal cancer after surgery, radiotherapy, or chemotherapy. Method: The computer searched
and screened multiple databases such as PubMed, EMbase, Web of Science, The Cochrane Library,
Clinical Trials, etc. to search for relevant research on immunotherapy for advanced esophageal
cancer patients after surgery, radiotherapy, or chemotherapy (January 2018 to December 2022),
applying RevMan5.3 software for meta-analysis. The inclusion criteria were double blind rando-
mized controlled trials for clinical phase II or III (Randomized controlled trials, RCTs). Results: A
total of 9 studies were included, with a total of 5558 patients with advanced esophageal cancer.
Through data analysis, it was found that the overall survival rates of the immunosuppressive
group and the control group at 12 months (overall survival, 0OS) (OR = 1.32, 95% CI: 1.00~1.73,P <
0.05; heterogeneity: 12 = 76%, P < 0.01), progression-free survival (OR = 1.62, 95% CI: 1.15~2.28, P
< 0.01; heterogeneity: I2 = 76%, P < 0.01), objective response rate (RR = 1.98, 95% CI: 1.69~2.32, P
< 0.01; heterogeneity: 12 = 18%, P = 0.28) and the incidence of toxic side effects (OR = 0.36, 95% CI:
0.24~0.54, P < 0.01; heterogeneity: 12 = 91%, P < 0.01) have statistically significant. Conclusion:
The application of PD-1/PD-L1 inhibitors can effectively improve the overall survival level of ad-
vanced esophageal cancer patients undergoing surgery, radiotherapy, and chemotherapy, with
high safety.
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1. 5|15

AEVEE P, &5 (Esophageal cancer, EC)/E N —Fa WiE, H B ASIEEANIE M, DA
HAHEZ R CREEZ —[1]. BT R MYIIRIMIEA R E, B RAH =02 ZMEEERFRSHEC
ST HIA2], XA T REESZAR SRR, IF BRI 22T SR R E 9T IR AR
YA, SBTRENERESERE, HEAEERAATR 20% [3] [4] [5]-

B A R E S AN T R TR, 4 SR B R T AT R T 7 RIS T RE MR . AT
R, BER BN EEE KRS L EE N KRG G 5 B R[6] [7] [8]. HBERIT
AU TR R B T AR MR T2 A 1A PP PEBE T RO AR 1 (PD-1/PD-L)f5 = I8 B T L 37 B A e il 57
HW Tz AT R AR JE NI SR R T R, FIBARTE W s AR T R B BRI
770 BATH H BITET VRS PD-1/PD-LL ST Be 2 FAR . JBOT BUAGTT (10 RS 1) 4 35 £ 1T R0
AV, AN R R YT SR T BB, A e IR .

DOI: 10.12677/acm.2024.141267 1889 e R 2= 273k e


https://doi.org/10.12677/acm.2024.141267
http://creativecommons.org/licenses/by/4.0/

A

2. ZERERE
2.1 KR

AR T o PubMed. EMbase. Web of Science. The Cochrane Library & Clinical Trials %5 £ fh{E £k
BEUE T AH G T AT T AT AR S 404 SHRVEE e B 2018 1A 2022 K. @i A 32 5
fit & S ok e AR 2, TR IR A B N T2 20N EL G0N IR 70w SR B AR S 1 51 B TSR R 78, 3
K% 4] AL 4% advanced esophageal cancer. Immune checkpoint inhibitors. PD-1/PD-L1 inhibitors £/l

immunotherapy.

2.2. M. HiRRtRfE

2.2.1. ANERE
1) SFHIE RIRIE AT AL BT IR 9T 2) AR BB AR 7T 3) fE—ZRIGIT Bt st; 4) nf
PASREL 22 AE A7 HH(0S) . ok JRAEAFHH(PFS), B M k42 2 (ORR) FIE: Bl Js o7 &5 AH I B4 i 7¢

2.2.2. HERRdRfE

D) ANEESRHEMRREMEE CRESRE A 2) 86— IR ; 3) R iaI7 TiEiR Mt
FEBRWIE; 4) S5HEE. WERE .. ShW9cieSetH o< r) SClk UL JETE TR S &,
2.3. &EERE

BRI R 2 P EP AT R . 1EIT RUR TR T T BEME BRI 12 4~ F 0S 1 PFS;
M 22 4 VE R FR PR ) & 56 T B va JT A R O BILVE F 1) & AR TR &5
2.4, FRHEEL

AL B I & % IR — AR P AT SCHR R FO B U B, N SRAFAE 43 i, MERE =1t R

BOEA BN, PTUCHEB B OIS, BRI, WRUEH . R T RAHOR . MR AERSLURR Y
i A R AR5

2.5. JCHRREVHN

K H Cochrane F-fff 5.10 £F%f RCT Ky MBS #E47 P15, HFAIFIH Cochrane Ff 5.10 X} RCT 11
Pt UG AR T P, 3 2 B RY Jadad BR[Ok ATE HR &, G NA X EASEENAL . b
WU BiEErE. B LRSS, 1~3 M NIRFR&E, 4~7 AN E R &

2.6. GIHESR

FIFH RevMan 5.3 T H 3T 7 Meta 2041. XA 78 5 0 PE PR A AR HE 2 12 > B < 50%, #8817 <
50%, i ECHE I W A R, DA 6 [ w2 BN AR Y (Fixed Effect Model, FEM); G5 12> 500%, #
B B A R SRR, 5 BRRE WL AR A 7 (Random Effect Model, REM). iid OR. 95% CI 11 P £ % %37
WA FEAREAT VA, P<0.05 INNEB S5 X,

3. &R
3.1. XETFiESLR

BRI R, 3L 320 AMHIRHE T, IRt PR A, 68 JWUT I A A4 AE LR AOBT ST A B
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A 233 TWHFE T AR 1 AT & B AR RS A I B B . B, RIEAIN . HERRFRE,
A 9 WREHLG AT TR & 26 AF, it 5558 [10]-[18]41 % .

3.2. MAWMRERFERRETFN

BT N Bl R HTE 72320 9 BTG B PR TSI 72 (2 1) IX LRI NI WF AR VEAN IR 1 0 o 2 P
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Figure 1. Summary of risk bias in inclusion studies
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Table 1. Basic characteristics of included literature research

= 1 AR R Y B A HHE

BEV O E LR BEHEMW) ST H TS Xof B4 TS e
KEYNOTE-590 ik 11 49 RCT 749 4 Per?g;‘gi;j)mab (3%%)
ATTRACTION-3 Bk 119 RCT 419 3l N(';’f(')”{%b (ﬁﬁu)
KEYNOTE-181 gk 11 %7 RCT 371 1 Pe”}g;‘i"%’?ab 5(5;1 4@%?
JUPITER-06 55k 1119 RCT 514 41 T‘Egg?';;f)ab (2?7%)
Huang Jing 2020 B 111 11 RCT 448 1 Caggg%‘fg‘ab (2{2%@[])
ESCORT-1st Ifp 1113 RCT 596 {1 Cagrgeéizﬁj?ab (2368%)
ORIENT-2 If5K 11 8 RCT 190 {3 Sig;'};ﬂ;‘b (3)56%)
CheckMate 649 IR 11135 RCT 1581 N(i;lgslau%b i(jz\z g&)ﬁ
CheckMate 648 iR 1151 RCT 645 {91 N(';’;l”g'ﬂ?b (31;6@”)

3.3. Meta S HTER
331 KEAEFERER

Meta 7> BT 49 AT 5% & 124 H OS A PFS K42 . 124 H 0S (OR = 1.32, 95% CI: 1.00~1.73, P < 0.05),
BA G237 (7 2). 12 A H PFS (OR = 1.62, 95% Cl: 1.15~2.28, P < 0.01)% B &, HA it X

(%3).

Study or Subgrou
ATTRACTION-3
CheckMate 648
CheckMate 649
ESCORT-1st
Huang Jing 2020
JUPITER-06
KEYNOTE-181
KEYNOTE-590
ORIENT-2

Total (95% CI)
Total events

BRI A X IR 41
Events Total Events Total Weight
116 210 101 209 11.5%
256 321 215 324 11.8%
708 789 683 792 12.5%
119 198 108 198 11.3%
209 228 198 220 8.2%
210 257 199 257 10.9%
156 314 200 314 12.3%
255 373 216 376 12.6%
56 95 40 95  9.0%
2785 2785 100.0%

2085 1960

Heterogeneity: Tau? = 0.13; Chi? = 36.11, df = 8 (P < 0.0001); 1> =78%
Test for overall effect: Z = 1.96 (P = 0.05)

M-H, Random, 95Y%

Odds Ratio

1.32[0.90, 1.94]
2.00 [1.40, 2.85]
1.39[1.03, 1.89]
1.26 [0.84, 1.87]
1.22[0.64, 2.33]
1.30 [0.85, 2.00]
0.56 [0.41, 0.77]
1.60 [1.19, 2.16]
1.97 [1.11, 3.52]

1.32[1.00, 1.73]

Cl
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Figure 2. Meta analysis of overall survival (OS) at 12 months in immunotherapy group and control group
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SBERIT A poyiitil Odds Ratio Odds Ratio

r re Even Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATTRACTION-3 44 210 23 209 11.3% 2.14[1.24,3.70] -
CheckMate 648 38 321 29 324 1.7% 1.37 [0.82, 2.27] T
CheckMate 649 600 789 404 792 15.0% 3.05[2.46, 3.78] -
ESCORT-1st 36 198 25 198 11.2% 1.54[0.88, 2.67] I
Huang Jing 2020 40 228 30 220 11.7% 1.35[0.81, 2.25] I
JUPITER-06 25 257 16 257 10.0% 1.62[0.84, 3.12] T
KEYNOTE-181 28 314 22 314 10.9% 1.30[0.73, 2.32] T
KEYNOTE-590 40 373 43 376 124% 0.93[0.59, 1.47] -
ORIENT-2 10 95 5 95 5.9% 2.12[0.70, 6.45] -
Total (95% CI) 2785 2785 100.0% 1.62 [1.15, 2.28] <&
Total events 861 597 . . .

Heterogeneity: Tau? = 0.19; Chi? = 33.45, df = 8 (P < 0.0001); I> = 76%

Test for overall effect: Z = 2.79 (P = 0.005) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]

Figure 3. Meta analysis of 12 month progression free survival (PFS) in immunotherapy group and control group
3. RERTTAMITERE 12 1B THEREFH(PFS) Meta 5347

3.3.2. EMEMEMIHSHT

BRI 4 popicEil Risk Ratio Risk Ratio
dy or r Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

ATTRACTION-3 33 210 21 209 10.2% 1.56 [0.94, 2.61] I
CheckMate 648 35 321 17 324  82% 2.08[1.19, 3.63] —
CheckMate 649 154 789 58 792 28.1% 2.67 [2.00, 3.55] -
ESCORT-1st 43 198 20 198 9.7% 2.15[1.31, 3.52] —_
Huang Jing 2020 40 228 27 220 13.3% 1.43[0.91, 2.25] I
JUPITER-06 38 257 26 257 12.6% 1.46[0.92, 2.33] I
KEYNOTE-181 29 314 15 314  7.3% 1.93[1.06, 3.53] —
KEYNOTE-590 27 373 18 376 8.7% 1.51[0.85, 2.70] T
ORIENT-2 10 95 4 95  1.9% 2.50 [0.81, 7.69] .
Total (95% Cl) 2785 2785 100.0%  1.98 [1.69, 2.32] ¢
Total events 409 206 .

Heterogeneity: Chi? = 9.74, df = 8 (P = 0.28); I = 18%

Test for overall effect: Z = 8.47 (P < 0.00001) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]

@)
HFERIT A R4 Odds Ratio Odds Ratio
Study or Subgroup __Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ATTRACTION-3 15 150 4 162 3.7%  4.39[1.42,13.54]
CheckMate 648 87 211 42 193 27.7% 2.52[1.63, 3.91] &
CheckMate 649 200 325 85 302 36.4% 4.08[2.92, 5.72] -
ESCORT-1st 16 89 2 98 1.7% 10.52[2.34, 47.20]
Huang Jing 2020 54 134 21 112 14.7% 2.92 [1.63, 5.26] -
JUPITER-06 38 165 16 111 15.8% 1.78[0.94, 3.38] T
Total (95% Cl) 1074 978 100.0%  3.24[2.60, 4.03] 2
Total events 410 170
Heterogeneity: Chi? = 9.21, df = 5 (P = 0.10); I> = 46% ‘0 o 0‘1 ] 1‘0 100‘
Test for overall effect: Z = 10.51 (P < 0.00001) Favours [experimental] Favours [control]
(b)

Figure 4. Meta analysis of 12 month OS (b) in immunotherapy group and control group with ORR (a) and PD-L1 expression
CPS > 1 subgroup patients
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Positive Score, CPS) > 1 ) AHE(&] 4(b)), A 6 TR FE[914k & 7 AHSE#E, 7£ PD-L1 CPS > 1 V20 A H¥
o, AR AR AL 12 S OS KA FR 2 2B (OR = 3.24, 95% Cl: 2.60~4.03, P < 0.01), #uEiasr bk
i, HRE WM Z PD-L1 CPS < 1 [IAHEHHE, Tk x b

33.3. RN

AR H 5 AR ZH SO0 RE va T Hh s WL R SRR 50 (AN 0 21 IV Z0)), FRATRHAIS T 1 R R
R SO, TETEEET I Moy E R . @t 9 DUk 72 2 EIE A &k A 16 g7 meta
M, AR B H R B R R AEZE(OR = 0.36, 95% CI: 0.24~0.54, P < 0.01) A1 & 7 8l KM (1) R AR
K (OR =0.48, 95% Cl: 0.34~0.67, P < 0.01) % R ASEL gt 225 X, XEMW GBI mI1EH A 5E

()22 4 () 5).
S FERITHL X3 IR 41 Odds Ratio Odds Ratio
tudy or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
ATTRACTION-3 103 210 154 209 11.1% 0.34[0.23, 0.52] —
CheckMate 648 142 321 267 324 11.3% 0.17 [0.12, 0.24] -
CheckMate 649 334 789 405 792 12.1% 0.70 [0.58, 0.86] -
ESCORT-1st 83 198 162 198 10.7% 0.16 [0.10, 0.25] —_
Huang Jing 2020 108 228 124 220 11.3% 0.70[0.48, 1.01] ]
JUPITER-06 97 257 187 257 11.3% 0.23[0.16, 0.33] -
KEYNOTE-181 156 314 232 314 11.5% 0.35[0.25, 0.49] -
KEYNOTE-590 132 373 175 376 11.7% 0.63[0.47, 0.84] -
ORIENT-2 15 95 27 95  9.0% 0.47 [0.23, 0.96] ]
Total (95% Cl) 2785 2785 100.0% 0.36 [0.24, 0.54] 4
Total events 1170 1733 . .

Heterogeneity: Tau? = 0.33; Chi? = 93.65, df = 8 (P < 0.00001); I> =91%

Test for overall effect: Z = 4.96 (P < 0.00001) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]

(a)
PRI AL AL Odds Ratio Odds Ratio
_ Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI

ATTRACTION-3 50 210 79 209 11.4% 0.51[0.34, 0.79] -

CheckMate 648 73 321 97 324 12.0% 0.69 [0.48, 0.98] ™

CheckMate 649 232 789 267 792 13.1% 0.82[0.66, 1.01] ™

ESCORT-1st 40 198 52 198 10.9% 0.71[0.44, 1.14] -7

Huang Jing 2020 51 228 101 220 11.5% 0.34 [0.23, 0.51] -

JUPITER-06 32 257 88 257 11.1% 0.27[0.17, 0.43] -

KEYNOTE-181 34 314 113 314 11.4% 0.22[0.14, 0.33] -

KEYNOTE-590 52 373 103 376 11.9% 0.43[0.30, 0.62] -

ORIENT-2 9 95 11 95  6.7% 0.80[0.32, 2.03] - 1

Total (95% CI) 2785 2785 100.0% 0.48 [0.34, 0.67] <

Total events 573 911 . .
1

Heterogeneity: Tau? = 0.21; Chi* = 51.80, df = 8 (P < 0.00001); I = 85%

t f t
Test for overall effect: Z = 4.32 (P < 0.0001) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]
(b)

Figure 5. Meta analysis of the overall incidence of toxic side effects (a) and severe toxic side effects (b) in the immunothe-
rapy group and control group
5. SRATTAMITIBAE BIAE R R M ()MEE FEIR M (b) &£ X8 Meta 47

4. g
TR S LR R MR —, BRISIT Y 80%H % L& TR IEII[19], JaTT HAE R PRAE
WO A, HMCRARERAE, BEIR N R R E[20]. MRS, Gl iar nt i e B R 2,

A ERE[21] .
PD-1 R FE IR TR T difuRmm—F = Ey A, Heg 50 8 180 PD-L1 A1 PD-L2
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BCAR KA GE & I AR T 0051 R MRS, BEMTIREE T bk B4 i K g 42 A 7tk B 41 i (tumor  infiltrating
lymphocyte, TIL)¥DRE & 4% [22]. PD-1 #ifil57] B )2t fHIkrix —im@ i, ABIKE 5> T 48 Dy 5e
VEF, HGaRMLAA B Bt b8 16 52 I8 [23] [24] [25]. 45T, f4% Pembrolizumab A1 Nivolumab 7E P4 (1%
FIET BB PD-1/PD-LL @B I & 1 G sZ 3 77 L Th L T IR PR [26], 75 18 4 T8 ST 1 e g ATk B A5
R IIE R RCR[27]0 FATHR I XS 2 TR BE 5248 R 5 64T T meta 041, 458 %o PD-1/PD-L1
PR 7R BE Y2 2 I R AR A B, RIS LR E AR, S TR R IR T A EE 2% L

TESRIGARRIE S, T M EE ), SRS Ea B A RS FRAEIX KT ik
RO T iy T A IR 2 I EIVE T . mate /0BT 46 SRR, ity R&Em 2 att. Bk T
GBI T VIR IT M P 1 2 A VE I SCHRIE 7L /b, Wang S5 [ 281198 7515 1 PD-1/PD-L.1 #1151 7 B 1
e hsh A e et gie; meE Yang Z5[29]00 5 s aifbyr ML e, e ik R Bl
TR EE IR . o 225 FRATTRT S 3R 700 A 2 ) S SL A AT AT AN R AN e 3, R BILTG 10 A2 I 2 A
MR SRR AR, i T AR T X IR A .

BEVRAE TS AR ALE T AN T B PR L5238 1) RCTs, F5%F B B B e S e bl 097 VL (097 8808 e 4 vt
177 508, FELETLAH /3 Hr i 25 R 21 CPS FRANE LR AT A KRR . (HAB MR PR T: 1) &
ANRFFAIT T EA G —, SR —INEZR; 2) TR R, WS, iR I7 A I 5 S5k
PN 3) W ReAEAEE B A . DL, FRODARFEIRANR 2 BT 7L, 45 th 5 Ui IR 7 i 7 2
W, DAHE S iR T & R, DR R0RH 22 A1tk

R, T M & B R T, PD-1/PD-L1 #1797 R0 H € 1, BRI T Kl BRTT
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