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[Abstract] Objective: To evaluate the short-and long-term efficacy and safety of adding anti-angiogenic agents to programmed cell
death protein 1(PD-1) inhibitors combined with chemotherapy in patients with recurrent or metastatic nasopharyngeal carcinoma (R/M
NPC) from non-endemic regions, with the aim of exploring novel combination treatment strategies. Methods: A retrospective analysis
was conducted on 171 patients with R/M NPC confirmed by pathology or imaging at Jiangsu Cancer Hospital between January 2019
and December 2024. Patients were divided into two groups: the combination group received anti-angiogenic agents plus PD-1 inhibitors
and chemotherapy, while the non - combination group received PD -1 inhibitors and chemotherapy alone. Clinical data including
objective response rate (ORR) , disease control rate (DCR) , overall survival (OS) , progression-free survival (PFS) , and treatment -

related adverse events were collected. The chi-square test was used to compare baseline characteristics, short - term efficacy, and
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adverse events between groups. Survival outcomes were analyzed using the Kaplan-Meier method and compared with the log-rank test.
Prognostic factors for PFS were evaluated via multivariate Cox regression, and a forest plot was generated. Results: The median follow-up
duration was 31.7 (2.8-61.8) months. The ORR in the combination group was significantly higher than that in the non-combination
group (69.1% vs. 49.5% , P = 0.011). The median PFS was 28.9 months in the combination group versus 14.2 months in the non-
combination group (P=0.025). No statistically significant difference in OS was observed between the two groups (P=0.203). Subgroup
analysis revealed that the survival benefit of combination therapy was more pronounced in patients aged <50 years, without pre -
treatment anemia or liver metastasis, with positive EBV - DNA, and those who had not previously received immunotherapy or
received =2 lines of therapy (P < 0.05). Apart from rash and anemia, the incidence of other adverse events did not differ significantly
between the groups. Conclusion: Combination therapy exhibits favorable antitumor activity and an acceptable safety profile in non-

endemic R/M NPC patients who are younger, have no pre-treatment anemia, are EBV-DNA positive, and failed first-line chemotherapy.
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Table 1 Baseline characteristics of 171 patients with R/M NPC [n(%)]
Characteristics Non-combination group(n=103) Combination group(n=68) Total(n=171) P
Age 0.230
<50 years 35(34.0) 32(47.1) 67(39.2)
>50 years 68(66.0) 36(52.9) 104(60.8)
Sex 0.968
Male 77(74.8) 52(76.5) 129(75.4)
Female 26(25.2) 16(23.5) 42(24.6)
Smoking 0.448
No 91(88.3) 64(94.1) 155(90.6)
Yes 12(11.7) 4(5.9) 16(9.4)
Cancer family history 0.826
No 98(95.1) 66(97.1) 164(95.9)
Yes 5(4.9) 2(2.9) 7(4.1)
BMI 0.729
<18 kg/m’ 3(2.9) 5(7.3) 8(4.7)
18-24 kg/m’ 63(61.2) 42(61.8) 105(61.4)
>24 kg/m? 37(35.9) 21(30.9) 58(33.9)
Disease status 0.340
Recurrent 34(33.0) 30(44.1) 64(37.4)
Metastatic 69(67.0) 38(55.9) 107(62.6)
T stage 0.541
T1 12(11.7) 3(4.4) 15(8.8)
T2 12(11.7) 8(11.7) 20(11.7)
T3 45(43.6) 25(36.8) 70(40.9)
T4 34(33.0) 32(47.1) 66(38.6)
N stage 0.423
NO 3(2.9) 5(7.4) 8(4.7)
N1 23(22.3) 23(33.8) 46(26.9)
N2 47(45.7) 21(30.9) 68(39.7)
N3 30(29.1) 19(27.9) 49(28.7)
Treatment lines 0.961
1 62(60.2) 42(61.8) 104(60.8)
2 28(27.2) 20(29.4) 48(28.1)
=3 13(12.6) 6(8.8) 19(11.1)
EBV DNA level 0.992
Negative 48(46.6) 31(45.6) 79(46.2)
Positive 55(53.4) 37(54.4) 92(53.8)
Number of metastatic sites 0.778
0-3 58(56.3) 42(61.8) 100(58.5)
>3 45(43.7) 26(38.2) 71(41.5)
Previous treatment 0912
Platinum therapy 93(90.3) 60(88.2) 153(89.5)
PD-1 inhibitors therapy 10(9.7) 8(11.8) 18(10.5)
Liver metastasis 0.925
No 76(73.8) 52(76.5) 128(74.9)
Yes 27(26.2) 16(23.5) 43(25.1)
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Characteristics Non-combination group(n=103) Combination group(n=68) Total (n=171) P
Lung metastasis 0.984
No 76(73.8) 51(75.0) 127(74.3)
Yes 27(26.2) 17(25.0) 44(25.7)
Bone metastasis 0.562
No 76(73.8) 55(80.9) 131(76.6)
Yes 27(26.2) 13(19.1) 40(23.4)
Treatment cycles 0.993
2-6 60(58.3) 39(57.4) 99(57.9)
>6 43(41.7) 29(42.6) 72(42.1)
Chemotherapy regimens 0.968
GP 56(54.3) 39(57.4) 95(55.5)
TP(F) 29(28.2) 20(29.4) 49(28.7)
Others 18(17.5) 9(13.2) 27(15.8)

GP: gemcitabine+cisplatin; TP(F): paclitaxel-based regimen+cisplatin (+5-fluorouracil).
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Figure 1 PFS curves for different anti-angiogenic agents

in the combination group
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Figure 2 Survival curves of the combination group and the non-combination group
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A: PFS in the first-line treatment subgroup. B: OS in the first-line treatment subgroup. C: PFS in the subsequent-line treatment subgroup. D: OS in

the subsequent-line treatment subgroup.
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Figure 3 Survival curves of patients receiving first-line or subsequent-line therapy stratified by the use of anti-angiogenic

agents
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Variable HR(95% CID Pvalue P for interaction
Overall 0.62(0.41-0.94) - 0.026
Sex 0.757
Male 0.63(0.40-1.01) —— 0.055
Female 0.55(0.20-1.48) —— 0.236

Age 0.105
<50 years 0.43(0.22-0.85) 0.014
>50 years 0.85(0.50-1.46) s 0.557

EBV-DNA level 0.632
Negative 0.71€0.37-1.34) — 0.287
Positive 0.56(0.32-0.98) — 0.041

Anemia 0.024
No 0.46(0.27-0.80) - 0.006
Yes 1.26(0.66-2.44) —t— 0.484

Treatment lines 0.312
First line 0.75(0.43-1.31) e 0.313
=2 lines 0.49(0.26-0.93) - 0.030

Previous treatment 0.445
Platinum therapy 0.61(0.39-0.97) - 0.037
PD-1 inhibitors therapy ~ 0.41(0.13-1.33) — 0.138

Disease status 0.820
Recurrent 0.67(0.33-1.36) —— 0.271
Metastatic 0.63(0.37-1.07) ——t 0.086

Bone metastasis 0.983
No 0.63(0.39-1.03) —— 0.067
Yes 0.68(0.30-1.53) —— 0.356

Lung metastasis 0.214
No 0.71€0.44-1.15) —— 0.161
Yes 0.42(0.17-1.04) —-— 0.061

Liver metastasis 0.149
No 0.55(0.33-0.91) —-— 0.020
Yes 1.01€0.49-2.10) —_— 0.980

Number of metastatic sites 0.909
0-3 0.61€0.33-1.12) ——t 0.112
>3 0.62(0.34-1.12) —-— 0.115

T 1T 1 1T 1 1
0051.01.52.0253.0

4 HIMEHE MY 171 6§ R/M NPC B & &I R HHE T 28 PFS #200 B 7R 4 ]
Figure 4 Forest plot for the effect of anti-angiogenic therapy on PFS in clinical subgroups of 171 R/M NPC patients
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RN T B —2iBIT B . AT 67
JERIGTT B AR YT AL PFS S8 20.1 M H
BEM T ARBE A 6T 41 (P=0.027) . Jiang 25
AT 7 — T [m] Jt e AP 9, o B B 28 A A A5 0 ) 7]
VEGF/VEGFR 8% b J7 A2 4 R 7 52 A il 77 A AL
MECABITIENELBIT R P EEE. 5
97 BB o I6 T ZLAR EL, 49T B e A A )
BIT H B AL PFS B R B (9.8 4~ H ws. 19.1 4>
H,P<0.00D, Z& R 5 AR FIEARME Y. o,
AT 5820 43 AT 45 FE R, BRI T 2B R
(<50 %) ¥RI7 R B 3E 1 J 4% #% \EBV-DNA BH £
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Table 2 Treatment-related adverse events in 171 patients with R/M NPC [n(%)]
Any grade Grade =3
Adverse events Non-combination ~ Combination group Non-combination ~ Combination group p
group(n=103) (n=68) group(n=103) (n=68)

Fatigue 31(30.1) 24(35.3) 0.776 4(3.9) 6(8.8) 0.403
Nausea 43(41.7) 29(42.6) 0.993 6(5.8) 7(10.3) 0.559
Anemia 83(80.6) 40(58.8) 0.008 16(15.5) 4(5.9) 0.158
Leukopenia 77(74.8) 41(60.3) 0.135 41(39.8) 15(22.1) 0.053
Thrombocytopenia 56(54.4) 28(41.2) 0.240 21(20.4) 7(10.3) 0.218
ALT elevation 35(34.0) 25(36.8) 0.933 4(3.9) 2(2.9) 0.948
AST elevation 32(31.1) 21(30.9) 1.000 4(3.9) 2(2.9) 0.948
Rash 2(1.9) 10(14.7) 0.006 0(0) 4(5.9) 0.045
Hypoalbuminemia 21(20.4) 14(20.6) 0.999 0(0) 1(1.5) 0.467
Pneumonia 3(2.9) 3(4.4) 0.873 1(1.0) 0(0) 0.717
Epistaxis 4(3.9) 3(4.4) 0.986 1(1.0) 2(2.9) 0.630
Nasopharyngeal necrosis 5(4.9) 3(4.4) 0.991 1(1.0) 2(2.9) 0.630
Hypothyroidism 38(36.9) 25(36.8) 1.000 10(9.7) 4(5.9) 0.671

ALT: alanine aminotransferase; AST: aspartate aminotransferase.

U AF R, TROR B2 1 fih 83 S8 3 FE R 2 S PR T
Jei HE I 2 e, n AR S TS K e 3 R Bk
fil o PD-1 A0 77 T B0 S e 25 WLk FE R A2 2%, —
7 THL PR A I ) g E A S A E Sk |
Z(major histocompatibility complex class I , MHC- I )
73 ¥ B FR IR H A 4 R R 5y 1 B4 P 6 G
WAL s 55— J7 T, IR 40 A R PD-L1 #) e R ik A2 i
T PD-1 5PD-L1 {45 &, DB e VA 5 54
TR TR EL A AR S 95 7 TR S AR A S
£ SSONE, AT 1 — A 2 A BTN 2577 . Ding 55
A Yuan 55193 0l PRl 17 i B Bk 0K A Bl i
Je BLE K B JE AE e e i 24 K 1097 R ORR &
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48 9 o e 24 /6 %, 5 B AT AR LE, BR AR T A
f¥) DCR 55 P iz PFS & 2% 24035 (P < 0.001) . |1 T
WFFEALAAN 18 451l G BEVR YT IR ICH R, 20 73 B ¥
ARG F R EEZE 7 (P=0.138)
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