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            Abstract
Gemcitabine-cisplatin (GP) chemotherapy is the standard first-line systemic treatment for recurrent or metastatic nasopharyngeal carcinoma (RM-NPC). In this international, double-blind, phaseâ€‰3 trial (ClinicalTrials.gov identifier: NCT03581786), 289â€‰patients with RM-NPC and no previous chemotherapy for recurrent or metastatic disease were randomized (1/1) to receive either toripalimab, a monoclonal antibody against human programmed death-1 (PD-1), or placebo in combination with GP every 3â€‰weeks for up to six cycles, followed by monotherapy with toripalimab or placebo. The primary endpoint was progression-free survival (PFS) as assessed by a blinded independent review committee according to RECIST v.1.1. At the prespecified interim PFS analysis, a significant improvement in PFS was detected in the toripalimab arm compared to the placebo arm: median PFS of 11.7 versus 8.0â€‰months, hazard ratio (HR)â€‰=â€‰0.52 (95% confidence interval (CI): 0.36â€“0.74), Pâ€‰=â€‰0.0003. An improvement in PFS was observed across key subgroups, including PD-L1 expression. As of 18â€‰February 2021, a 40% reduction in risk of death was observed in the toripalimab arm compared to the placebo arm (HRâ€‰=â€‰0.603 (95% CI: 0.364â€“0.997)). The incidence of gradeâ€‰â‰¥3 adverse events (AEs) (89.0 versus 89.5%), AEs leading to discontinuation of toripalimab/placebo (7.5 versus 4.9%) and fatal AEs (2.7 versus 2.8%) was similar between the two arms; however, immune-related AEs (irAEs) (39.7 versus 18.9%) and gradeâ€‰â‰¥3 irAEs (7.5 versus 0.7%) were more frequent in the toripalimab arm. In conclusion, the addition of toripalimab to GP chemotherapy as a first-line treatment for patients with RM-NPC provided superior PFS compared to GP alone, and with a manageable safety profile.
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                    Fig. 1: Progression-free survival in the ITT population.[image: ]


Fig. 2: Overall survival in the ITT population.[image: ]


Fig. 3: Exposure and clinical events in the ITT population and DoR in patients with confirmed objective response.[image: ]
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              All requests for data will be reviewed by the leading clinical site, Sun Yat-Sen University Cancer Center, and the study sponsor, Shanghai Junshi Biosciences, to verify whether the request is subject to any intellectual property or confidentiality obligations. Requests for access to the patient-level data from this study can be submitted via email to xurh@sysucc.org.cn with detailed proposals for approval. A signed data access agreement with the sponsor is required before accessing shared data. Source data are provided with this paper.
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Extended data

Extended Data Fig. 1 CONSORT diagram for the JUPITER-02 Phase III study.
Between Nov 10, 2018, and Oct 20, 2019, 408 NPC patients were screened for eligibility at 35 sites from mainland China, Taiwan and Singapore. A total of 289 eligible patients were randomized 1:1 to the toripalimab combination arm (nâ€‰=â€‰146) or the placebo combination arm (nâ€‰=â€‰143). After completion of chemotherapy, 231 patients continued to receive maintenance treatment (115 in the toripalimab arm and 118 in the placebo arm).


Extended Data Fig. 2 Progression-free Survival by PD-L1 expression subgroups.
Kaplan-Meier estimates of PFS as assessed by a blinded independent review committee according to RECIST v1.1 are shown to compare the toripalimab plus chemotherapy arm with the placebo plus chemotherapy arm in PD-L1â€‰+â€‰and PD-L1- subgroups. PD-L1 positive status was defined as the presence of membrane staining of any intensity in â‰¥1% of tumor cells or immune cells by JS311 IHC staining. Censored patients are marked with â€œâ”ƒâ€� in the graph. Numbers of patients at risk at indicated time points are shown below the x-axis. Number of events and median PFS rates are shown to the right of Kaplan-Meier curves.
Source data


Extended Data Fig. 3 Progression-free Survival in PD-L1â€‰+â€‰patients.
Kaplan-Meier estimates of PFS as assessed by a blinded independent review committee according to RECIST v1.1 are shown to compare the toripalimab plus chemotherapy arm with the placebo plus chemotherapy arm in PD-L1â€‰+â€‰patients. PD-L1 positive status was defined as the presence of membrane staining of any intensity in â‰¥1% of tumor cells or immune cells by JS311 IHC staining. Censored patients are marked with â€œâ”ƒâ€� in the graph. Numbers of patients at risk at indicated time points are shown below the x-axis. Number of events, median PFS and stratified hazard ratio for disease progression or death are shown to the right of Kaplan-Meier curves. The hazard ratio was computed using the Cox proportional hazards model. The p-value was two-sided with no adjustment of multiplicity and computed using the unstratified log-rank test.


Extended Data Fig. 4 Progression-free Survival in PD-L1- patients.
Kaplan-Meier estimates of PFS as assessed by a blinded independent review committee according to RECIST v1.1 are shown to compare the toripalimab plus chemotherapy arm with the placebo plus chemotherapy arm in PD-L1- patients. PD-L1 negative status was defined as the presence of membrane staining of any intensity in <1% of tumor cells and <1% immune cells by JS311 IHC staining. Censored patients are marked with â€œâ”ƒâ€� in the graph. Numbers of patients at risk at indicated time points are shown below the x-axis. Number of events, median PFS and stratified hazard ratio for disease progression or death are shown to the right of Kaplan-Meier curves. The hazard ratio was computed using the Cox proportional hazards model. The p-value was two-sided with no adjustment of multiplicity and computed using the unstratified log-rank test.
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Supplementary Information
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Source data
Source Data Fig. 1
PFS by BICR and investigator source data.


Source Data Fig. 2
OS source data.


Source Data Fig. 3
Source data for exposure and clinical events in the ITT population and DoR in patients with confirmed objective responses.


Source Data Extended Data Fig. 2
PFS by BICR in PD-L1 expression subgroups source data.
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