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Purpose: Metastatic cervical cancer has a poor prognosis, and treatment options are limited. Immunotherapy has been used to achieve 
disease control in patients with cervical cancer; however, the efficacy of immunotherapy retreatment after disease progression is 
unclear. This study aimed to explore the efficacy and safety of immunotherapy retreatment in metastatic cervical cancer.
Patients and methods: We retrospectively reviewed the clinical data of patients with metastatic cervical cancer who underwent 
immunotherapy retreatment after disease progression following previous immunotherapy from June 2019 to April 2021.
Results: Fifteen patients were included in this study. All patients received combination immunotherapy retreatment consisting of 
camrelizumab, nab-paclitaxel, and apatinib. Four (26.7%) patients achieved partial response while three (20.0%) achieved stable 
disease. The objective response rate and disease control rate were 26.7% and 46.7%, respectively. The median progression-free 
survival and overall survival were 3.0 (95% confidence interval: 1.0–5.0) and 8.0 (95% confidence interval: 3.4–12.6) months, 
respectively. None of the patients discontinued treatment because of intolerable toxicity.
Conclusion: Our findings suggest that the triplet combination immunotherapy retreatment could be a therapeutic option for patients 
with metastatic cervical cancer who failed initial immunotherapy.
Keywords: apatinib, camrelizumab, disease progression, nab-paclitaxel, survival, toxicity

Introduction
Cervical cancer is the fourth most common cancer among women.1 Patients with metastatic cervical cancer have limited treatment 
options and a poor prognosis.2 In 2014, the GOG240 study3 demonstrated that cisplatin plus paclitaxel and bevacizumab achieved 
an objective response rate (ORR) of 48% and an overall survival (OS) of 17 months in metastatic cervical cancer. Since then, 
combination therapy comprising chemotherapy plus bevacizumab has been the standard of care. Furthermore, in the last few years 
immune checkpoint inhibitors (ICIs) have notably altered the treatment paradigm in cervical cancer. Among these, programmed 
cell death protein 1 (PD-1) and PD-L1 inhibitors are belonging to the most widely studied class of ICI drugs. A range of Phase II 
studies have demonstrated clinical benefits of the PD-1 inhibitors pembrolizumab and nivolumab in the second- and later-line 
treatments of metastatic cervical cancer, with a modest response rate of approximately 15%.4–6 Therefore, the role of combination 
immunotherapy has been investigated. In a recent phase II study of the PD-1 inhibitor camrelizumab in combination with the 
antiangiogenic agent apatinib (CLAP study)7 of advanced cervical cancer that progressed after prior lines of systemic treatment, 
the ORR was 55.6%, and the median progression-free survival (PFS) was 8.8 months. More recently, the Phase III KEYNOTE- 
826 study8 showed significant survival improvements following the addition of pembrolizumab to standard chemotherapy with or 
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without bevacizumab, and this drug has been approved as first-line treatment for metastatic cervical cancer. Recently, several 
clinical trials of ICI combination treatments have been conducted with respect to locally advanced and metastatic cervical cancer.9

Under these circumstances, the proportion of patients with metastatic cervical cancer undergoing immunotherapy has been 
increasing. However, the majority of patients ultimately develop resistance to immunotherapy. For these patients, clinical 
treatment options are limited. Recently, ICI retreatment has attracted significant attention. A few case series on ICI retreatment 
in non-small cell lung cancer (NSCLC), renal cell carcinoma, and melanoma have demonstrated promising efficacy and 
acceptable toxicity profiles.10–15 However, whether ICI retreatment has benefits in cervical cancer is unclear. Furthermore, 
previous studies mainly included patients who experienced disease progression after ICI monotherapy, while limited data are 
available on those who progressed after chemo-immunotherapy. Therefore, we conducted this retrospective study to evaluate the 
efficacy and safety of ICI combination retreatment in patients with metastatic cervical cancer whose disease progressed after initial 
immunotherapy. We present the following article in accordance with the STROBE reporting checklist.

Methods
Patients
From June 2019 to April 2021, patients with metastatic cervical cancer who received ICI retreatment at the Cancer Center, Union 
Hospital, Huazhong University of Science and Technology, Wuhan, China, were enrolled in this study. The inclusion criteria were 
as follows: (1) pathologically confirmed squamous cell carcinoma, adenocarcinoma, or adenosquamous carcinoma of the cervix; 
(2) metastatic cervical cancer; (3) achieved complete response (CR), partial response (PR), or stable disease (SD) as the best 
clinical response to first-course immunotherapy; (4) received at least two cycles of retreatment with triplet combination therapy 
including PD-1 inhibitor, chemotherapy, and antiangiogenic agent; (5) had at least one measurable lesion according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1; and (6) Eastern Cooperative Oncology Group performance 
score of 1 or less. Patients who did not have the follow-up data were excluded from the analyses. Baseline clinicopathological data, 
including age, histology, initial stage, metastatic sites, primary surgery, lines of prior systemic treatment, and immunotherapy 
regimens, were retrieved from medical records.

This retrospective study was conducted in accordance with the principles embodied in the 1964 Declaration of Helsinki and 
was approved by the Ethics Committee of the Union Hospital of the Huazhong University of Science and Technology 
(20220023). Informed consent was obtained from all the participants or their legal guardians if the participants cannot write.

Treatment
For the initial immunotherapy, patients were treated with 200 mg of intravenous camrelizumab with or without chemotherapy. 
Camrelizumab is a monoclonal antibody against PD-1 and has been approved for the treatment of a series of solid tumors in 
China.16 Apatinib is a small-molecule vascular endothelial growth factor receptor 2 inhibitor and has exhibited antitumor efficacy 
in a range of malignancies. For combination immunotherapy retreatment, all patients received camrelizumab 200 mg with nab- 
paclitaxel 260 mg/m2 intravenously every 3 weeks and oral apatinib 250 mg once daily until disease progression or intolerable 
toxicity.

Efficacy and Safety Assessment
Tumor responses included CR, PR, SD, and progressive disease, which were assessed according to the RECIST version 1.1 
criteria.17 PFS1 refers to the duration from the first ICI initiation to the date of disease progression. PFS2 refers to the duration from 
the initiation of ICI retreatment to the date of disease progression or the last follow-up visit, whichever occurred first. OS refers to 
the duration from the start of ICI retreatment to death or the last follow-up visit. ORR refers to the percentage of patients who 
exhibited CR or PR. The disease control rate (DCR) refers to the proportion of patients who achieved CR, PR, or SD. Computed 
tomography or magnetic resonance imaging of the thorax, abdomen, and pelvis was performed at baseline and after completion of 
every two or three cycles during immunotherapy retreatment. The last follow-up date was October 20, 2021. Treatment-related 
adverse events (AEs) were graded from 1 to 5 based on the Common Terminology Criteria for Adverse Events version 5.0.18
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Statistical Analyses
Statistical analyses were performed using SPSS 26.0 (IBM Corp., Armonk, NY, USA). Categorical data are presented as 
percentages. Continuous data are expressed as medians (range). Survival analyses were conducted using the Kaplan–Meier 
method. Spearman correlation coefficient was used to perform correlation analysis. Two-sided p < 0.05 was regarded as 
statistically significant.

Results
Characteristics of the Patients
A total of 113 patients with metastatic cervical cancer received immunotherapy, and 15 patients (13.3%) who underwent 
combination immunotherapy retreatment were included. The median follow-up time was 8.0 months. All patients achieved PR 
as the best overall response to the first ICI treatment, which was discontinued after disease progression. The median age was 50 
years (range: 30–71 years), and 11 (73.3%) patients had squamous cell carcinoma. Six (40.0%) patients had only pelvic 
recurrence, and 9 (60.0%) had distant metastasis with or without pelvic recurrence. Of the 15 patients included, 11 (73.3%) 
received two lines of previous systemic treatment before immunotherapy retreatment. Of the prior immunotherapies, 4 (26.7%) 
patients received camrelizumab monotherapy as a second-line treatment and 11 (73.3%) underwent combination immunotherapy. 
The patient characteristics are presented in Table 1.

Efficacy
All 15 patients received retreatment with the triplet combination immunotherapy consisting of camrelizumab, nab-paclitaxel, and 
apatinib. Among them, 4 (26.7%) and 3 (20.0%) patients achieved PR and SD, respectively. None of the patients achieved CR. 
The ORR and DCR were 26.7% and 46.7%, respectively. Of the 11 patients who were previously treated with camrelizumab and 

Table 1 Patient Characteristics

Characteristic N = 15

Age, years (range) 50 (30–71)

FIGO stage at initial diagnosis

IA1–IB2, IIA1 8 (53.3%)
IB3, IIA2 1 (6.7%)

IIB–IVA 5 (33.3%)

IVB 1 (6.7%)
Histology

Squamous cell carcinoma 11 (73.3%)

Adenocarcinoma 4 (26.7%)
Primary surgery

Yes 8 (53.3%)
No 7 (46.7%)

Sites of recurrence

Pelvis 6 (40.0%)
Distance 4 (26.7%)

Pelvis and distance 5 (33.3%)

Previous lines of systemic therapy before ICI retreatment
2 11 (73.3%)

≥ 3 4 (26.7%)

Previous immunotherapy regimens
ICI monotherapy 4 (26.7%)

ICI treatment plus chemotherapy 11 (73.3%)

Note: Variables are presented as medians (range) or numbers (%). 
Abbreviations: FIGO, International Federation of Gynecology and Obstetrics; ICI, 
immune checkpoint inhibitor.
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chemotherapy, 2 (18.2%) achieved PR and 2 (18.2%) achieved SD after combination immunotherapy retreatment. Of the 15 
patients, the median PFS1 was 7.0 (95% confidence interval [CI]: 6.1–7.9) months. The median PFS2 and OS were 3.0 (95% CI: 
1.0–5.0) months and 8.0 (95% CI: 3.4–12.6) months, respectively. The duration of clinical responses of initial ICI treatment and 
ICI combination retreatment are shown in Figure 1. There was no correlation between the duration of PFS1 and PFS2.

Safety
Treatment-related AEs are presented in Table 2. Twelve (80.0%) patients experienced an AE after combination 
immunotherapy retreatment. None of the patients discontinued treatment because of intolerable toxicity, and no treat
ment-related deaths were documented. The most common AE in this study was anemia (40.0%). Six (40.0%) patients 
experienced grade 3/4 AEs, with 3 (20.0%) experiencing grade 3 anemia, 2 (13.3%) experiencing grade 3 infection, and 1 
(6.7%) experiencing grade 3 elevated transaminase levels, which was resolved with supportive treatment.

Discussion
Metastatic cervical cancer is considered incurable and has limited treatment options. In recent years, immunotherapy has 
been demonstrated to be a promising treatment for improving the clinical response in metastatic cervical cancer. 
However, for patients with disease progression after initial immunotherapy, clinical management remains challenging. 

Figure 1 Swimmer plot displaying clinical responses to the first ICI treatment and to ICI retreatment in patients with metastatic cervical cancer. 
Abbreviations: ICI, immune checkpoint inhibitor; PR, partial response; SD, stable disease; PD, progressive disease.

Table 2 Treatment-Related Adverse Events Experienced Upon 
Combination Immunotherapy Retreatment (N = 15)

Patients, N

Treatment-Related Adverse Events Any Grade Grade 3/4

Total 12 6

Anemia 6 3

Thrombocytopenia 2 0
Leukocytopenia 1 0

Liver toxicity 1 1

Hypothyroidism 1 0
Deep vein thrombosis 1 0

Hand-foot syndrome 1 0

Infection 2 2
Numbness of limbs 1 0

Fatigue 1 0
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Recently, immunotherapy retreatment has been suggested as a therapeutic option. However, the efficacy and safety of 
immunotherapy retreatment for cervical cancer have not been examined. In this study, we demonstrated that ICI 
combination retreatment was a viable treatment option for patients with metastatic cervical cancer for whom initial 
immunotherapy has failed.

Several challenges concerning immunotherapy retreatment need to be addressed. The first challenge is to identify 
patients who would benefit from immunotherapy retreatment. A retrospective study of ICI retreatment in NSCLC 
reported that ICI retreatment induced longer survival benefits in patients with good performance status.19 Nomura et al20 

showed that the efficacy of nivolumab retreatment for metastatic melanoma was associated with the PFS duration after 
the first nivolumab therapy. In a national database analysis of immunotherapy rechallenge after nivolumab treatment for 
patients with NSCLC, the median OS was significantly longer in patients with a longer PFS duration after the first 
nivolumab treatment.21 In contrast, two other studies showed no correlation between the duration of PFS with the first 
ICIs and the efficacy of the second ICIs.10,22 This may be because patients were treated with different immunotherapy 
regimens from previous ICIs. In these two studies, most of the enrolled patients were treated with pembrolizumab after 
the disease progressed despite nivolumab treatment. In our study, patients were previously treated with camrelizumab 
with or without chemotherapy. After progression, all patients were switched to triplet combination therapy. The median 
PFS1 was 7.0 months, and there was no association between the duration of PFS1 and the efficacy of immunotherapy 
retreatment. Previous studies have also suggested that the efficacy of ICI retreatment may depend on the treatment 
regimen used between the first and second ICI therapies. Patients who received radiotherapy before ICI retreatment 
achieved a higher response rate.12 However, there are contradictory opinions. In a case series of 12 patients with 
advanced NSCLC, Fujita et al10 reported that chemotherapy and radiotherapy between the first and second ICI 
administrations did not affect the efficacy of ICI retreatment.

Notably, the aforementioned studies mainly included patients treated with single-agent ICIs for initial immunother
apy. In clinical practice, an increasing number of patients are being treated with combination immunotherapy. To date, 
limited data are available on the efficacy of immunotherapy retreatment in these patients. In our study, 11 patients 
received combination therapy with camrelizumab and chemotherapy as the initial immunotherapy. Among them, the 
ORR and DCR for immunotherapy retreatment were 18.2% and 36.4%, respectively. Our data suggest that patients 
treated with combination immunotherapy could achieve clinical benefits from this triplet ICI combination retreatment.

The second challenge is determining the optimal ICI retreatment strategy. Several studies have investigated different 
retreatment strategies according to the reasons for discontinuation of previous ICIs.23–26 In general, patients who 
discontinued previous ICIs due to treatment completion often underwent retreatment with the original ICIs. In contrast, 
patients who experienced disease progression with previous ICIs were usually treated with different ICIs or ICI 
combination therapy. In our study, all patients experienced disease progression with previous ICI treatment; therefore, 
combination treatment was considered. Recently, a retrospective study of ICI retreatment in metastatic melanoma after 
initial ICI failure reported that chemo-immunotherapy demonstrated favorable efficacy compared with ICIs or che
motherapy retreatment alone.27 Chemotherapy has been reported to increase neoantigen release, exert immunostimula
tory effects, and, thus, enhance the antitumor effects of immunotherapy.28 Antiangiogenic agents could normalize tumor 
vasculature, modulate tumor immunosuppressive microenvironment, increase immune cell infiltration, and further boost 
antitumor efficacy of chemo-immunotherapy.29,30 In the IMpower150 study,31 the combination of atezolizumab plus 
bevacizumab and chemotherapy significantly improved survival outcomes in patients with advanced non-squamous 
NSCLC. In our study, 11 patients progressed after chemo-immunotherapy. Thus, combination therapy of camrelizumab 
with nab-paclitaxel and apatinib was administered as the retreatment regimen. Studies have reported that among patients 
who failed initial immunotherapy, the ORR of combination immunotherapy retreatment is approximately 20%.15 In our 
study, the ORR and DCR of the triplet immunotherapy retreatment were 26.7% and 46.7%, respectively; the median PFS 
and OS were 3.0 and 8.0 months, respectively. Currently, several studies are investigating PD-1/PD-L1 inhibitor 
retreatment with the addition of CTLA-4 inhibitors, targeted drugs, chemotherapy, or radiotherapy in various cancer 
types.15

In this analysis, retreatment with combination immunotherapy was well tolerated. The most common treatment- 
related AE observed during immunotherapy combination retreatment was anemia. None of the patients experienced dose- 
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limiting toxicity. Therefore, the triplet combination strategy showed promising antitumor activity, with manageable AEs, 
as an ICI retreatment regimen for metastatic cervical cancer.

This study had several limitations. First, it was a single-center, retrospective study with a small sample size, which 
might have led to selection bias. Therefore, our findings should be interpreted with caution. Second, PD-L1 expression, 
microsatellite instability, and tumor mutation burden were not routinely examined. Therefore, we could not determine 
whether these factors could be predictive biomarkers of ICI combination retreatment efficacy.

Conclusion
To our knowledge, this study is the first to provide clinical evidence that ICI combination retreatment consisting of PD-1 
inhibitor plus chemotherapy and antiangiogenic agent exhibit clinical efficacy with an acceptable safety profile in patients 
with metastatic cervical cancer following progression after initial immunotherapy. Further prospective studies are 
warranted to investigate this immunotherapy retreatment strategy in patients with metastatic cervical cancer.
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