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[ Abstract] Objective To systematically evaluate the efficacy and safety of immune
checkpoint inhibitors (ICI) combined with tyrosine kinase inhibitors (TKI) in patients with
extensive-stage small cell lung cancer (ES-SCLC). Methods PubMed, Embase, Cochrane Library,
CNKI, VIP, and Wanfang Data databases were searched from their inception to December 1, 2025.
Clinical studies on ICI combined with TKI in the treatment of ES-SCLC were collected. After two
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reviewers independently screened the literature, extracted data, and assessed the risk of bias of the included
studies, a Meta-analysis was performed using R 4.4.2 software. Results A total of 12 studies were included. The
Meta-analysis results showed that compared with monotherapy, combination therapy significantly prolonged
progression-free survival (PFS) [HR=0.75, 95%CI (0.70,0.81), P<0.001] and overall survival (OS) [HR=0.60,
95%CI(0.56,0.65), P<0.001] in patients. Furthermore, the objective response rate (ORR) [OR=2.46, 95%CI (1.57,
3.86), P<0.001] and disease control rate (DCR) [OR=3.79, 95%CI (2.56, 5.60), P<0.001] in the combination
therapy group were significantly higher than those in the monotherapy group. In terms of safety, there were no
statistically significant differences between the two groups in the incidence of hypertension [OR = 1.37, 95%CI
(0.58, 3.24), P=0.47], myelosuppression [OR=0.55, 95%CI (0.10, 3.15), P=0.38], hand-foot syndrome [OR=1.59,
95%CI (0.62, 4.10), P=0.34], and pneumonia [OR=2.45, 95%CI (0.82, 7.30), P=0.11]. Conclusion Current
evidence indicates that ICI combined with TKI can significantly improve PFS, OS, ORR, and DCR in patients
with ES-SCLC. Due to the limited quality and quantity of the included studies, more high-quality studies are

needed to verify the above conclusion.

[ Keywords ] Tyrosine kinase inhibitors; Immune checkpoint inhibitors; Small cell lung cancer; Meta-

analysis; Systematic review; Combination therapy; Anlotinib; Apatinib
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Table 2. Summary of sensitivity analysis

45 )Rt SR BFE RN ALY P (%) Bt (95%CI) P

B RE Xu 2024 RN 67.2 0.22 (0.10, 0.47) <0.001

Wu 2025 KL 60.5 0.50 (0.23, 1.06) 0.07

Zhang 2025 REAILZ 71.9 0.39 (0.17, 0.89) 0.02

Chen 2022 Bt L3k 70.0 0.23 (0.1, 0.49) <0.001

Ying 2024 KAL) 73.1 0.26 (0.13, 0.53) <0.001

mPFS Fan 2021 R 60.7 6.45 (5.51, 7.39) <0.001

Wu 2024 R 79.8 6.05 (4.78, 7.32) <0.001

Xu 2024 SRS A 79.1 5.94 (475, 7.14) <0.001

Ying 2024 [l 76.9 6.37 (5.15, 7.58) <0.001

Yu 2023 Rl 80.5 6.13 (4.86, 7.40) <0.001

Zhang 2025 B AILEL N 79.8 6.05 (4.78, 7.32) <0.001

Chen 2025 Rl 80.6 6.18 (4.89, 7.47) <0.001

Chen 2022 RfAIL 78.9 5.96 (4.74, 7.18) <0.001

Ma 2024 BiEHLAL N 80.3 6.13 (4.78, 7.49) <0.001

Yu 2026 Rl 74.9 5.79 (4.68, 6.90) <0.001
Experimental Control Weight Weight
Study Events Total Events Total Odds Ratio OR 95%-Cl (common) (random)
Wu 2024 26 32 21 49 —®—— 579 [2.02; 16.59] 11.0%  13.9%
Xu 2024 14 19 12 29 ——&—— 397 [1.12; 13.99] 8.8% 9.7%
Yu 2023 32 40 55 101 —— 3.34 [1.40; 7.96] 221%  20.4%
Zhang 2025 71 86 96 178 —— 4.06 [2.16; 7.63] 38.4%  38.7%
Chen Q 2022 54 62 42 58 . 2.57 [1.01; 6.59] 198%  17.4%
Common effect model 239 415 - 3.79 [2.56; 5.60] 100.0% .
Random effects model : | : e ‘ 3.78 [2.55; 5.59] . 100.0%

Heterogeneity: /° = 0.0%, i = 0, p = 0.8436
0.1 05 1 2 10

& 4 W#EEZE DCR LK Meta 247
Figure 4. Meta—analysis of DCR between the two groups
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Figure 5. Meta—analysis of ORR between the two groups
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