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Efficacy and safety of single-agent PD-1 inhibitors versus chemotherapy in second-
line treatment of advanced esophageal squamous cell carcinoma: a Meta-analysis

WEI Yu, LIU Juan, MA Xiaoli, CAO Leiyu, GAO Yan, ZHANG Li (Fourth Department of General Internal Medicine/Special Needs
Medicine, the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, Xinjiang, China)

[Abstract] Objective: To systematically review the effectiveness and safety of single-agent programmed cell death-1 (PD-1) inhibitors versus
the second-line chemotherapy in advanced esophageal squamous cell carcinoma (ESCC) patients in order to provide optimal evidence-based
medical proof for clinical decision-making. Methods: Relevant literatures about randomized controlled trails (RCTs) of single-agent
PD-1 inhibitors versus traditional second-line chemotherapy in treating advanced ESCC patients were retrieved through The Cochrane Library,
Web of science, PubMed, EMbase, CNKI and Wanfang data, J Clin Oncol, N England Oncol and Lancet Oncol, etc. as well as ASCO and
ESMO meeting abstract. The data were extracted for Meta-analysis which was conducted using RevMan5.3 software. Results: Totally 5
RCT with 1732 patients were included in this study. The Meta-analysis showed that compared with chemotherapy, single-agent PD-1 inhibitors
significantly prolonged the OS (overall survival) (HR=0.75, 95% CI: 0.67-0.83, P<0.000 01) of advanced ESCC patients. In the sub-group
analysis based on different PD-L1 expression, results showed that while the TPS<1%, second-line single-agent PD-1 inhibitors showed no
obvious advantage in extending the OS of advanced ESCC patients; but when TPS>1%, TPS<5%, TPS>5%, TPS<10% or TPS>10%, single-
agent PD-1 inhibitors significantly prolonged the OS of advanced ESCC patients, with more significant effect in patients with higher
PD-L1 level. However, there was no statistical significance in prolonging PFS (progression-free survival) (HR=0.93, 95% CI: 0.79-1.10,
P=0.41) or increasing ORR (objective response rate) (RR=1.62, 95% CI: 0.95-2.74, P=0.07) between single-agent PD-1 inhibitors and
chemotherapy. Compared with chemotherapy group, the incidence of grade 3-5 treatment-related adverse effect was lower in the single drug
PD-1 inhibitor group (RR=0.37, 95% CI: 0.28-0.50, P<0.000 01). Conclusion: Second-line single-agent PD-1 inhibitors can significantly
prolong the OS of advanced ESCC patients with good safety. Single-agent PD-1 inhibitors should be used as the preferential second-line
treatment in advanced ESCC patient with high PD-L1 expression.
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ATTRACTION-3 2019 -0.2614 01105 210 208 245% 0.77(0.62,0.96) )
ESCORT 2020 -0.3425 01121 228 220 238% 0.71(0.57,0.88) -
KEYNOTE-181 2020 -0.2485 0109 198 203 251% 0.78(0.63,0.97) had
ORIENT-2 2020 -0.3618 0.1691 95 95 10.4% 0.70(0.50,0.97) -
Takahashi M, ea al 2021 -0.2614 0.1359 136 138 16.2% 0.77(0.59,1.00) 1
Total (95% Cl) 867 865 100.0% 0.75[0.67,0.83] ¢
i 2= =4 (P= o I U t {
Heterogeneity. Chi*= 0.65, df= 4 (P = 0.96); F= 0% 001 I 10 100
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Test for overall effect: Z= 8.06 (P < 0.00001)

Test for subaroun differences: Chi*=5.72. df=5 (P=0.33). F=12.6%
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2.2.1PD-L1 TPS =10%
ATTRACTION-3 2019 -0.3711 0.2069 3.2% 0.69[0.46,1.04] -
ESCORT 2020 -0.5108 0.3207 1.3% 060[0.32,1.12] I
KEYNOTE-181 2020 -0.4463 0.1685 4.8% 0.64[0.46,0.89) -
Takahashi M, eaal 2021 -0.3425 0.2679 1.9% 0.71[0.42,1.20) I
Subtotal (95% CI) 11.2% 0.66 [0.53, 0.82] L 2
Heterogeneity: Chi*= 0.24, df=3 (P=0.97); F= 0%
Test for overall effect: Z= 3.76 (P = 0.0002)
2.2.2 PD-L1 TPS<10%
ATTRACTION-3 2019 -0.2231 013 8.1% 0.80([0.62,1.03] 7
ESCORT 2020 -0.3425 01121 10.9% 0.71[0.57, 0.88] -
KEYNOTE-181 2020 -0.1278 0.1468 6.3% 0.88[0.66,1.17] -T
Takahashi M, eaal 2021 -0.2357 0.1665 49% 0.79[0.57,1.09] e
Subtotal (95% CI) 30.2% 0.78[0.68, 0.89] ]
Heterogeneity: Chi*=1.42, df=3 (P=0.70); F= 0%
Test for overall effect: Z= 3.69 (P = 0.0002)
2.2.3 PD-L1TPS =5%
ATTRACTION-3 2019 -0.3088 0.186 3.9% 0.73[0.51,1.08] 7
ESCORT 2020 -0.6694 0.2727 1.8% 0.51[0.30,0.87) I
Takahashi M, eaal 2021 -0.2864 0.2391 2.4% 0.75[0.47,1.20] T
Subtotal (95% CI) 8.2% 0.68[0.53, 0.88] L 4
Heterogeneity: Chi*=1.43, df=2 (P=0.49); F= 0%
Test for overall effect: Z= 2.97 (P = 0.003)
2.2.4 PD-L1 TPS<5%
ATTRACTION-3 2019 -0.2419 01372 7.2% 0.79[0.60,1.03] ]
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Takahashi M, eaal 2021 -0.2651 0.1698 4.7% 0.77[0.55,1.07] 7
Subtotal (95% CI) 21.0% 0.76 [0.65, 0.89] ¢
Heterogeneity: Chi*=0.11, df=2 (P = 0.94); F= 0%
Test for overall effect: Z= 3.39 (P = 0.0007)
2.25PD-L1TPS=1%
ATTRACTION-3 2019 -0.3676 0.156 5.6% 0.69[0.51,0.94] -
ESCORT 2020 -0.5391 0.1675 4.9% 0.58[0.42,0.81) -
Takahashi M, eaal 2021 -0.3883 0.1981 3.5% 0.68[0.46,1.00] -
Subtotal (95% CI) 13.9% 0.65[0.53, 0.79] L 2
Heterogeneity: Chi*=0.63, df=2 (P=0.73); F= 0%
Test for overall effect: Z= 4.37 (P < 0.0001)
2.2.6 PD-L1TPS<1%
ATTRACTION-3 2019 -0.1735 0.1554 56% 0.84[0.62,1.14) -
ESCORT 2020 -0.1959 0.1439 6.6% 0.82[0.62,1.09] 7
Takahashi M, eaal 2021 -0.1451 0.2039 3.3% 0.86[0.58,1.29] -
Subtotal (95% CI) 15.5% 0.84[0.70, 1.01] ¢
Heterogeneity: Chi*= 0.04, df=2 (P=0.98); F=0%
Test for overall effect: Z=1.89 (P = 0.06)
Total (95% CI) 100.0% 0.74 [0.69, 0.80] '
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PD-1Inhibitors Chemotherapy Hazard Ratio Hazard Ratio
I Total Total Weight IV, Random. 95% Cl YA % Cl
ESCORT 2020 -0.3711 01065 228 220 21.7%  0.69(0.56,0.85] -
KEYNOTE-181 2020 -0.0834 0.1042 198 203 220%  092(0.751.13)
Takahashi Ms ea al 2021 0.0296 01289 136 138 188%  1.03(0.80,1.33]
ORIENT-2 2020 0.034 01507 95 95 16.3%  1.03[0.77,1.39)
ATTRACTION-3 2019 0.077 01103 210 209 21.2%  1.08([0.87,1.34]
Total (95% Cl) 867 865 100.0%  0.93[0.79,1.10]

Heterogeneity: Tau®= 0.02; Chi*= 10.78, df= 4 (P = 0.03); F= 63% = y " t |
Testfor overall effect Z= 0.82 (P = 0.41) 001 Pé'_: Inhlbit0|'s1 Chemaih ;rgpy 100
5 $.25 PD-1 IS ELALTT X PFS B0 Meta 5347

PD-1Inhibitors  Chemotherapy Risk Ratio Risk Ratio
Study or Subgrou| Events  Total Events  Total Weight M.H, Random, 95% Cl M.H, Random, 95% Cl
ATTRACTION-3 2019 33 171 34 158 22.9% 0.90[0.58,1.37) .=
ESCORT 2020 46 228 14 220 20.5% 3.17[1.80, 5.60] .
KEYNOTE-181 2020 33 198 15 203 20.3% 2.26[1.27,4.02) -
ORIENT-2 2020 12 95 6 95 14.5% 2.00[0.78,5.11] T
Takahashi M, ea al 2021 24 107 24 108 21.7% 1.01 [0.61, 1.66] b
Total (95% Cl) 799 784 100.0% 1.62[0.95,2.74] >
Total events 148 93
Heterogeneity: Tau?= 0.27; Chi*= 17.14, df= 4 (P = 0.002); F= 77% n o1 0=1 140 100:
Test for overall effect: Z=1.79 (P = 0.07) PD-1 Inhibitors  Chemotherapy
6 FZ5 PD-1 HIHIFIRT EL AL T X ORR 220 Y Meta 5347
PD-1 Inhibitors  Chemotherapy Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% CI
ATTRACTION-3 2019 38 209 133 208  21.4% 0.28[0.21,0.39] -
ESCORT 2020 44 228 87 220 21.2% 0.49[0.36, 0.67) -
KEYNOTE-181 2020 57 314 121 296 22.4% 0.44[0.34, 0.58] R
ORIENT-2 2020 19 95 37 95 16.2% 0.51[0.32,0.83] -
Takahashi M, ea al 2021 23 135 102 138 18.8% 0.23[0.16, 0.34) Bl
Total (95% Cl) 981 957 100.0% 0.37 [0.28, 0.50] L 4
Total events 181 480
; 2 - Chiz= - - R I + t |
Heterogeneity: Tau?= 0.08; Chi*=15.27, df = 4 (P = 0.004), F=74% 0.01 o1 10 100

Test for overall effect: Z=6.53 (P < 0.00001)
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