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[ Abstract | Background and purpose: The treatment of recurrent, metastatic, and treatment-naive advanced cervical cancer
remains challenging. Immunotherapy in combination with chemotherapy and targeted therapy has shown preliminary clinical benefits,
however, current evidence remains limited. This study aimed to evaluate the impact of camrelizumab combined with chemotherapy
and targeted therapy on the prognosis of patients with recurrent, metastatic, and treatment-naive advanced cervical cancer. Methods:
In this study, we conducted a retrospective analysis of the clinical data from 130 patients with recurrent, metastatic, and treatment-
naive advanced cervical cancer admitted to Minhang Branch of Fudan University Shanghai Cancer Center from 2019 to 2025. The
patients were categorized into the observation group (#=70), which included those who received camrelizumab with or without
chemotherapy and targeted therapy, and the control group (#=60), including those who received chemotherapy and targeted therapy.
Survival analysis was performed using the log-rank test, and univariate and multivariate Cox regression analyses were conducted to
explore prognostic factors. This study was approved by the Ethics Committee of the Minhang Branch of Fudan University Shanghai
Cancer Center [ Approval number: (2024) Review No. (015) ] and all informed consents were exempted. Results: The objective
response rate (ORR) in the observation group was 72.9%, and the disease control rate (DCR) was 80.0%, which were significantly
higher than those in the control group with an ORR of 20.0% (°=36.1, P<<0.001) and a DCR of 40.0% (°=21.8, P<<0.001). The
median progression-free survival (PFS) in the observation group was not reached, significantly longer than that in the control group
of 7.0 months (P<<0.001). Multivariate Cox regression analysis identified camrelizumab treatment as an independent protective
factor for PFS (P<<0.001). Age, site of recurrence/metastasis, initial treatment approach, and histopathological type were not
significantly associated with PFS. In the observation group, adverse events of grade 3 or higher were reported in 29 patients (41.4%),
which primarily included vasculitis, hypothyroidism, hypersensitivity reactions, and diarrhea. Conclusion: The use of camrelizumab
significantly improved treatment outcomes and prognosis for patients with recurrent, metastatic, and treatment-naive advanced
cervical cancer, with significantly improved progression-free survival. Although a certain proportion of patients experienced adverse
events of grade 3 or higher, the overall safety profile was acceptable. In clinical practice, immunotherapy offers a more effective
treatment option for patients.

[ Key words | Cervical cancer; Immunotherapy; Chemotherapy; Targeted therapy; Recurrence; Metastasis; Treatment-naive;
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Select cervical cancer patients (n=152) with pathologically confirmed diagnosis,
imaging-assessed recurrence/metastasis, or untreated stage IVB disease (unsuitable
for curative chemoradiotherapy) from January 2019 to March 2025

Exclusions (n=22):
_ | @ Missing/lost follow-up (n=17)

Y

"1 @ <2 treatment cycles (n1=4)
(3 Severe comorbidities (n=1)

Research cohort (n=130):
(D Treatment-naive advanced cervical cancer (n=23);
(2 Recurrent cervical cancer (n=16);
(3 Metastatic cervical cancer (n=91)

Y

Y

Immunotherapy group (n=70)

Non-immunotherapy group (n=60)

Bl ANABRENANTERAGRRREZR

Fig. 1

Patient inclusion and exclusion workflow
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Tab.1 Comparison of baseline characteristics between two groups

Baseline characteristics Observation group (n=70) Control group (n=60) X value P value
Agelyear (XL s) 50.90+9.32 53.50+£11.37 0.155
Type of recurrence before treatment [ 1n(%) | 8.34 <0.001
Distant metastasis 68 (97.1) 46 (76.7)
Pelvic metastasis 2(2.9) 14 (23.3)
Pathological type [ n(%) | 13.89 0.414
Squamous cell carcinoma 50 (71.4) 36 (60.0)
Adenocarcinoma 13 (18.6) 13 (21.7)
Adenosquamous carcinoma 3(4.3) 3(5.0)
Other types 4(5.7) 8(13.3)
Previous treatment [ 7(%) | 7.09 0.081
Surgery + chemoradiotherapy 38 (54.3) 24 (40.0)
Surgery 3(4.3) 8(13.3)
Chemoradiotherapy 13 (18.6) 19 (31.7)
Chemotherapy 1(1.4) 0(0.0)
Radiotherapy 1(1.4) 0(0.0)
Treatment-naive 14 (20.0) 9 (15.0)
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Tab.2 Summary of tumor response data

Efficacy indicators Overall (n=130) Observation group (n=70)  Control group (n=60) )(2 value P value

Tumor response 17(%) <0.001"

CR 8(6.2) 5(7.1) 3(5.0)

PR 55(42.3) 46 (65.7) 9(15.0)

SD 17 (13.1) 5(7.1) 12 (20.0)

PD 50 (38.5) 14 (20.0) 36 (60.0)
ORR/% 48.5 72.9 20.0 36.140 <<0.001
DCR/% 61.5 80.0 40.0 21.840 <0.001

" The asterisk indicates the use of Fisher’s exact probability test.

1.00 Treatment

= Immunotherapy

= Non-immunotherapy
RN AR W R il
LI T

0.75F

0.50F

Survival probability

Log-rank P<<0.01
0.00 X

0 10 20 30 40
t/month

E2 MZAFIXRAKPFSETFL

Fig.2 PFS curves of observation group and control group
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REWGRSH] (7.1% ) , fgefl] (2.9%) , HEi52
B (2.9%) , FMIH) (1.4%) , FRLEEME1H]
(1.4%) , 1M1 (1.4%) . B29%1] (41.4%)
BEEEZ3HMNIAR N, W IR R %
PE. WM RS EME ., Jf. BEIE (R3) .
24 BREMSEZHWER

e FH Coox B 51 JRUS: ] 051 8% 78 4 14 A 7 2L K]
EMZHKE N HERA WG HEK, SREREH
H AR IS 5 PFSTC I 2 Gk (P=0.519) . ILAk,
I TR AL ) R BB A R N 4 M, (A LA

R M Z B R 53 Hr h BR XFPFS 7 A I 2 5
Wi o AN [R] g B 24 2 R X PR S OS2 I AN B 3, R
B E2ZER, RERESN (XA vs W
g24H . HR=4.567, P<<0.001) FfI1Z K Z4#r
(HR=3.814, P<<0.001) AY&45H R MEd (ff
FREFER ST ) STHE2ZMPFSEEA K, K
FIBR P TIAIT RPFSHIMST AR (£4)
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Tab.3 Adverse reactions associated with immunotherapy

[n(%)]

Adverse reactions Grade 2 Grade 3 Grade 4
Angiogenesis 1(3.2%) 8(25.8%) 1(3.2%)
Hand-foot syndrome 0 0 1 (3.2%)
Hypothyroidism 0 3(9.7%) 2 (6.4%)
Allergic 0 2 (6.4%) 0
Thrombus 0 0 1 (3.2%)
Thrombocytopenia 0 5(16.1%) 1(3.2%)
Anemia 0 1 (3.2%) 0
Diarrhea 0 1 (3.2%) 0
Renal insufficiency 1 (3.2%) 0 0
Immune pneumonia 0 0 1(3.2%)
Proteinuria 0 1(3.2%) 0
Shingles 0 1 (3.2%) 0
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Tab. 4 Univariate and multivariate analysis of PFS
Univariate analysis Multivariate analysis
Variable Patients n
HR (95% CI) P value HR (95% CI) P value

Age/year

<55 84 Reference

>55 46 1.192 (0.699-2.033) 0.519
Pathology type

Squamous cell carcinoma 86 Reference

Adenocarcinoma 26 1.322 (0.688-2.542) 0.403

Adenosquamous carcinoma 6 0.818 (0.197-3.407) 0.783

Other types 12 0.994 (0.420-2.357) 0.990
Initial treatment method

Chemoradiotherapy 32 Reference Reference

Surgery * chemoradiotherapy 62 0.436 (0.246-0.773) 0.004 0.584 (0.327-1.041) 0.068

Chemotherapy 1 0.000 (0.000-Inf)’ 0.997 0.000 (0.000-Inf) 0.998

Surgery 11 0.929 (0.377-2.290) 0.874 0.935 (0.380-2.303) 0.884

Radiation therapy 1 0.000 (0.000-Inf) 0.998 0.000 (0.000-Inf) 0.998

Untreated 23 0.159 (0.055-0.464) < 0.001 0.196 (0.067-0.576) 0.003
Type of recurrence

Distant 114 Reference Reference

Pelvic 16 1.853 (0.980-3.505) 0.058 1.176 (0.611-2.267) 0.627
Adverse drug reactions

Yes 47 Reference

No 83 1.319 (0.756-2.303) 0.330
Carrelizumab treatment

Yes 70 Reference Reference

No 60 4.567 (2.497-8.352) <0.001 3.814 (2.027-7.177) <<0.001

HR: Hazard ratio; CI: Confidence interval; : Extreme values (0 and Inf) caused by a small number of patients.
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