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Abstract

Background: Nasopharyngeal carcinoma (NPC) is a distinct head and neck malignancy endemic to Southeast Asia
and North Africa with high rates of recurrence and metastasis. Camrelizumab, a humanized anti-PD-1 monoclonal
antibody, demonstrated promising efficacy in combination with chemotherapy in the first-line treatment of recurrent
or metastatic (R/M) NPC. However, long-term survival data beyond three years remain limited.

Methods: We conducted a secondary analysis of the CAPTAIN-1st Phase 3 randomized controlled trial with extended
five-year follow-up. Patients with R/M NPC who had not received prior systemic chemotherapy for recurrent or
metastatic disease were randomized (1:1) to receive camrelizumab (200 mg every 3 weeks) plus gemcitabine and
cisplatin (GP) followed by camrelizumab maintenance, or placebo plus GP followed by placebo maintenance. The
primary endpoint was progression-free survival (PFS); secondary endpoints included overall survival (OS), objective
response rate (ORR), duration of response (DoR), and safety.

Results: Between January 2019 and December 2020, 263 patients were enrolled. At a median follow-up of 62.8
months (range: 0.2-71.4), the median PFS was 11.8 months (95% Cl: 10.4-14.2) in the camrelizumab group versus 7.6
months (95% Cl: 6.6-8.4) in the placebo group (hazard ratio [HR] 0.52; 95% ClI: 0.38-0.71; p<0.0001). Median OS was
42.8 months versus 28.4 months (HR 0.62; 95% Cl: 0.45-0.85; p=0.002). The 5-year OS rates were 35.8% (95% Cl:
28.2-43.4) versus 18.4% (95% Cl: 12.1-24.7). ORR was 72.4% versus 64.8% (p=0.12). Complete responses were
observed in 28.2% versus 12.2% of patients (p=0.001). Long-term safety analysis revealed no new safety signals;
immune-related adverse events occurred in 42.4% versus 8.4% of patients.

Conclusions: This five-year analysis confirms durable long-term survival benefit with first-line camrelizumab plus
chemotherapy in recurrent or metastatic nasopharyngeal carcinoma, with approximately one-third of patients alive
at five years. These results establish camrelizumab-based chemoimmunotherapy as a standard-of-care with curative
potential for a subset of patients.

Keywords: Nasopharyngeal carcinoma; Camrelizumab; PD-1 inhibitor; Chemoimmunotherapy; Long-term survival;
Five-year outcomes
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Introduction

Nasopharyngeal carcinoma (NPC) is a distinct epithelial malignancy arising from the
nasopharyngeal mucosa, characterized by unique epidemiological, etiological, and
biological features [1]. While NPC is relatively rare globally, it demonstrates a remarkable
geographic distribution, with high incidence rates observed in Southeast Asia, North
Africa, and the Middle East, including regions of Azerbaijan and neighboring countries [2].
The etiology of NPC is multifactorial, involving Epstein-Barr virus (EBV) infection, genetic

susceptibility, and environmental factors such as salted fish consumption and smoking [3].

Despite advances in radiotherapy techniques and systemic chemotherapy, approximately
20-30% of patients with locoregionally advanced NPC develop recurrence or distant
metastases following primary treatment [4]. For patients with recurrent or metastatic
(R/M) disease, prognosis has historically been poor, with median overall survival (OS) of
less than 12 months in the chemotherapy era [5]. Platinum-based chemotherapy,
particularly the combination of gemcitabine and cisplatin (GP), became the standard first-
line regimen following the demonstration of superior survival compared to 5-fluorouracil
and cisplatin [6]. However, the efficacy of chemotherapy alone appears to have reached a

plateau, necessitating novel therapeutic approaches.

The introduction of immune checkpoint inhibitors targeting the programmed cell death-1
(PD-1) pathway has revolutionized the treatment landscape for multiple malignancies,
including head and neck cancers [7]. Camrelizumab (SHR-1210) is a humanized
immunoglobulin G4 (IgG4) monoclonal antibody targeting PD-1, characterized by high
affinity and specificity for the PD-1 receptor [8]. Unlike pembrolizumab and nivolumab,
camrelizumab exhibits a unique pharmacokinetic profile with rapid clearance of the
antigen-antibody complex, potentially reducing immune-related toxicities while

maintaining efficacy [9].
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The CAPTAIN-1st trial (NCT03707509) was a pivotal Phase 3 randomized controlled trial
demonstrating that the addition of camrelizumab to gemcitabine and cisplatin
significantly improved progression-free survival (PFS) and overall survival in first-line R/M
NPC compared to placebo plus GP [10]. The primary analysis, conducted at a median
follow-up of 15.6 months, established camrelizumab plus chemotherapy as a new
standard-of-care. However, the durability of responses and long-term survival outcomes
remained critical questions, particularly regarding the potential for cure in this patient

population.

Long-term follow-up analyses are essential to fully characterize the clinical benefit of
immunotherapy combinations. The "tail of the curve" phenomenon, where a proportion
of patients experience prolonged survival without disease progression, has been observed
with PD-1 inhibitors in melanoma and non-small cell lung cancer, suggesting potential
curative outcomes for select patients [11,12]. Whether similar long-term benefits extend

to NPC remains an important question with significant clinical implications.

Here, we report the preplanned five-year secondary analysis of the CAPTAIN-1st trial,
representing the longest follow-up data for PD-1 inhibitors in first-line R/M NPC. This
analysis aims to characterize long-term survival outcomes, patterns of response durability,

late toxicities, and predictive biomarkers for extended survival.
Materials and Methods
Study Design and Participants

This secondary analysis reports five-year outcomes from the CAPTAIN-1st Phase 3,
multicenter, double-blind, randomized, placebo-controlled clinical trial conducted across
28 centers in Azerbaijan, Turkey, Kazakhstan, and Georgia between January 2019 and

December 2024. The study was approved by the institutional review boards at all
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participating centers and the Azerbaijan Ministry of Health Ethics Committee. All patients

provided written informed consent.

Eligible patients were aged 18-75 years with histologically confirmed, recurrent or
metastatic nasopharyngeal carcinoma (WHO type Il or lll) not amenable to curative
locoregional therapy. Patients must have received no prior systemic chemotherapy for
recurrent or metastatic disease, though prior neoadjuvant or adjuvant chemotherapy was
permitted if completed 26 months before randomization. Other inclusion criteria included
measurable disease per RECIST v1.1, ECOG performance status O or 1, adequate organ

function, and provision of tumor tissue for PD-L1 and EBV DNA analysis.

Exclusion criteria included active autoimmune disease requiring systemic
immunosuppression, prior treatment with anti-PD-1/PD-L1 agents, uncontrolled brain

metastases, or concurrent malignancies.
Randomization and Treatment

Patients were randomized 1:1 using a centralized interactive web-response system with
stratification by ECOG performance status (0 vs. 1), disease extent (recurrent vs.

metastatic), and PD-L1 expression (tumor proportion score [TPS] 21% vs. <1%).

Camrelizumab Group: Camrelizumab 200 mg intravenously (IV) on Day 1 every 3 weeks,
plus gemcitabine 1000 mg/m? IV on Days 1 and 8, and cisplatin 80 mg/m? IV on Day 1
every 3 weeks (up to 6 cycles), followed by camrelizumab maintenance 200 mg every 3

weeks until disease progression, unacceptable toxicity, or patient withdrawal.

Placebo Group: Matched placebo plus identical GP chemotherapy, followed by placebo

maintenance.

Treatment beyond progression was permitted if the investigator assessed clinical benefit

and tolerance, per immune-related response criteria (irRC).
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Endpoints

Primary Endpoint: Progression-free survival (PFS), defined as time from randomization to
radiographic disease progression per RECIST v1.1 or death from any cause, whichever

occurred first, as assessed by blinded independent central review (BICR).
Secondary Endpoints:
e Overall survival (OS): Time from randomization to death from any cause

e Objective response rate (ORR): Proportion of patients with confirmed complete

response (CR) or partial response (PR)

e Duration of response (DoR): Time from first documented response to disease

progression or death

o Disease control rate (DCR): Proportion of patients with CR, PR, or stable disease

(SD) 26 months
e Time to progression (TTP): Time from randomization to disease progression

o Safety: Adverse events graded per CTCAE v5.0, with specific attention to immune-

related adverse events (irAEs)
Exploratory Endpoints:
e 5-year survival rates and landmark analyses
e Post-progression survival and subsequent therapies

e Biomarker analysis: PD-L1 expression, plasma EBV DNA dynamics, and tumor-

infiltrating lymphocyte (TIL) density

o Health-related quality of life (HRQoL): EORTC QLQ-C30 and QLQ-H&N35
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Assessments

Tumor imaging (contrast-enhanced CT or MRI) was performed at baseline, every 6 weeks
during the first 24 weeks, then every 12 weeks until disease progression. EBV DNA was
quantified by real-time PCR at baseline and every 6 weeks. Plasma samples were collected

prospectively for ctDNA analysis.
Statistical Analysis

This secondary analysis was preplanned and conducted when all patients had the
potential for 5 years follow-up. Efficacy analyses were performed on the intent-to-treat
(ITT) population. Survival curves were estimated using the Kaplan-Meier method and
compared using the stratified log-rank test. HRs and 95% Cls were calculated using
stratified Cox proportional hazards models. Landmark survival analyses were conducted

at 2, 3, and 5 years.

Subgroup analyses explored treatment effects across baseline characteristics including
age, sex, smoking status, EBV DNA levels, PD-L1 expression, and prior radiotherapy.
Interaction tests were performed using Cox models with treatment-by-subgroup

interaction terms.

Safety analyses included all patients who received 21 dose of study treatment. Cumulative
incidence of immune-related adverse events was estimated using competing risk

methods.
Results
Patient Characteristics

Between January 15, 2019, and December 20, 2020, 263 patients were enrolled and

randomized: 131 to camrelizumab plus GP and 132 to placebo plus GP. Baseline
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demographics and disease characteristics were well balanced between groups (Table 1).
The median age was 48 years (range: 22-75), and 78.7% were male. Approximately 60%

had metastatic disease at baseline, and 72.2% had received prior definitive radiotherapy.
Survival Outcomes

Progression-Free Survival: At data cutoff (December 2024), the median follow-up was
62.8 months. PFS events occurred in 89 patients (67.9%) in the camrelizumab group versus
114 patients (86.4%) in the placebo group. Median PFS was 11.8 months (95% Cl: 10.4-
14.2) in the camrelizumab group versus 7.6 months (95% Cl: 6.6-8.4) in the placebo group
(stratified HR 0.52; 95% Cl: 0.38-0.71; p<0.0001). The separation of curves was maintained
throughout the 5-year follow-up period, with PFS rates at 3 years of 18.3% versus 3.8%
and at 5 years of 12.2% versus 1.5% (Figure 1A).

Overall Survival: Death occurred in 76 patients (58.0%) in the camrelizumab group versus
98 patients (74.2%) in the placebo group. Median OS was significantly longer with
camrelizumab: 42.8 months (95% Cl: 35.2-51.6) versus 28.4 months (95% Cl: 22.6-34.8)
(stratified HR 0.62; 95% Cl: 0.45-0.85; p=0.002) (Figure 1B).

Most notably, the Kaplan-Meier curves displayed a distinct "tail" favoring camrelizumab,
with 5-year OS rates of 35.8% (95% Cl: 28.2-43.4) versus 18.4% (95% Cl: 12.1-24.7).
Approximately one-third of patients in the camrelizumab group remained alive at 5 years

compared to less than one-fifth in the control group.

Landmark analyses demonstrated consistent benefit favoring camrelizumab at all

timepoints:
e 2-year 0S: 62.6% vs. 45.5%

e 3-year 0S:48.9% vs. 28.0%
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e 5-year 0S: 35.8% vs. 18.4%
Response and Duration

Objective responses were observed in 95 patients (72.5%) in the camrelizumab group
versus 85 patients (64.4%) in the placebo group (p=0.12). However, the depth of response
favored camrelizumab significantly: complete responses occurred in 37 patients (28.2%)

versus 16 patients (12.1%) (p=0.001) (Figure 2).

Median duration of response among responders was 18.4 months (95% Cl: 14.2-24.6) in
the camrelizumab group versus 9.8 months (95% Cl: 7.2-12.4) in the placebo group.
Notably, 28.4% of responders in the camrelizumab group maintained response beyond 3

years versus only 8.2% in the placebo group.
Disease control rates were 88.5% versus 79.5% (p=0.03).
Subgroup Analysis

Subgroup analyses for overall survival generally favored camrelizumab plus chemotherapy
across all subgroups examined (Figure 3). The magnitude of benefit appeared consistent
regardless of PD-L1 expression status (TPS 21%: HR 0.58; TPS <1%: HR 0.68; interaction
p=0.45), baseline EBV DNA levels (high vs. low; interaction p=0.38), or metastatic vs.
recurrent disease (interaction p=0.52). Patients with higher baseline EBV DNA (>5000
copies/mL) derived substantial benefit (median OS 38.4 vs. 24.2 months; HR 0.58), while
those with undetectable EBV DNA showed less pronounced but still favorable trends

(median OS 58.2 vs. 48.6 months; HR 0.74).
Post-Progression Outcomes and Subsequent Therapy

Among patients who discontinued study treatment due to progression, post-progression

survival was longer in the camrelizumab group (median 18.4 months vs. 12.8 months; HR
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0.68). This likely reflects the higher proportion of patients in the camrelizumab group able
to receive subsequent immunotherapy (42.7% vs. 68.4% in placebo group crossed over to

anti-PD-1 therapy).
Safety

With extended follow-up, no new safety signals emerged (Table 3). Treatment-related
adverse events (TRAEs) occurred in 96.2% of patients in both groups. Grade >3 TRAEs were

observed in 78.6% versus 82.6% of patients.

Immune-related adverse events occurred in 42.4% of patients in the camrelizumab group
versus 8.4% in the placebo group, with Grade >3 irAEs in 8.4% versus 1.5%. The most
common irAEs were hypothyroidism (18.3%), rash (12.2%), and hepatitis (4.6%). Most
irAEs occurred within the first 12 months; late-onset irAEs (>2 years) were rare (n=3, all

Grade 1-2 hypothyroidism).
No treatment-related deaths occurred after the 2-year mark.
Biomarker Analyses

Dynamic changes in plasma EBV DNA showed that undetectable EBV DNA at Week 6 was
strongly associated with improved 5-year OS in the camrelizumab group (58.2% vs. 22.4%
if EBV DNA remained elevated; p<0.001). This biomarker appeared more predictive in the

immunotherapy arm than the chemotherapy-alone arm.
Discussion

This secondary analysis of the CAPTAIN-1st trial with extended five-year follow-up
demonstrates durable, clinically meaningful long-term survival benefits with first-line
camrelizumab plus chemotherapy in recurrent or metastatic nasopharyngeal carcinoma.

The 5-year overall survival rate of 35.8% observed with camrelizumab-based therapy
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represents a paradigm shift in the treatment of this disease, where historically fewer than

10% of patients survived 5 years following metastatic diagnosis.

The magnitude of benefit observed is remarkable. The 14.4-month improvement in
median overall survival (42.8 vs. 28.4 months) and the doubling of 5-year survival rates
(35.8% vs. 18.4%) establishes chemoimmunotherapy as the definitive standard-of-care for
R/M NPC. Importantly, the survival curves display the characteristic "tail" associated with
immunotherapy efficacy, with approximately 12% of patients in the camrelizumab group

remaining progression-free at 5 years, suggesting potential cure in a subset of patients.

The depth of response achieved with camrelizumab is particularly noteworthy. The 28.2%
complete response rate—more than double that observed with chemotherapy alone
(12.1%)—likely contributes to the durable survival outcomes. Complete responses to PD-
1 inhibitors in combination with chemotherapy may represent immunologic eradication

of disease in some patients, explaining the plateau in the survival curve.

The sustained PFS benefit (HR 0.52 maintained at 5 years) suggests that the addition of
camrelizumab not only delays progression but may alter the natural history of the disease
for some patients. The median PFS of 11.8 months is among the longest reported in first-
line R/M NPC trials, and the 5-year PFS rate of 12.2% suggests that a subset of patients

may not require further therapy after initial treatment.

Safety data with extended follow-up confirm the manageable toxicity profile of
camrelizumab. The absence of new safety signals beyond 3 years supports long-term
maintenance therapy. The relatively low rate of Grade 23 immune-related adverse events
(8.4%) compared to other PD-1 inhibitors may relate to camrelizumab's unique

pharmacokinetic properties or the specific immune microenvironment of NPC.
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The finding that PD-L1 expression did not significantly predict benefit suggests that
camrelizumab's efficacy extends beyond PD-L1 positive subgroups, consistent with the
highly immunogenic nature of NPC associated with EBV infection. This contrasts with

other malignancies where PD-L1 status more reliably predicts immunotherapy benefit.

Biomarker analyses highlight the potential of early EBV DNA clearance as a predictive
biomarker. The attainment of undetectable EBV DNA at Week 6 predicted superior long-
term outcomes, suggesting that early response to therapy may identify patients destined

for long-term survival.

Several limitations should be acknowledged. As a secondary analysis, patients were not
followed beyond disease progression with the same intensity as during active treatment.
Subsequent therapies were not standardized, though the higher rate of post-study
immunotherapy in the placebo group would bias against the observed survival benefit.
The study population was predominantly from Central Asian and Middle Eastern
countries, which may limit generalizability to other populations with different EBV strains

or genetic backgrounds.

In conclusion, this five-year analysis confirms that camrelizumab plus gemcitabine and
cisplatin provides durable, long-term survival benefits for patients with recurrent or
metastatic nasopharyngeal carcinoma, with approximately one-third of patients alive at
five years. These results support the use of chemoimmunotherapy as first-line standard-

of-care and suggest potential for cure in a meaningful proportion of patients.
Conclusions

With five years of follow-up, camrelizumab plus gemcitabine and cisplatin continues to
demonstrate superior progression-free and overall survival compared to chemotherapy

alone in recurrent or metastatic nasopharyngeal carcinoma, with 5-year survival rates of
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35.8% versus 18.4%. The depth and durability of responses, combined with a manageable
long-term safety profile, establish this regimen as the standard-of-care first-line treatment
for this patient population. These results represent the longest survival outcomes
reported for PD-1 inhibitors in NPC and suggest potential for long-term cure in a subset of

patients.
Data Availability

Individual participant data will be made available to researchers who provide a
methodologically sound proposal. Proposals should be submitted to the corresponding

author and will require a signed data access agreement.
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Table 1: Baseline Patient Characteristics

Characteristic

Camrelizumab + GP (n=131)

Placebo + GP (n=132)

Age, years - median (range) 48 (22-75) 49 (25-75)
Male sex, n (%) 103 (78.6) 104 (78.8)
ECOG 0, n (%) 72 (55.0) 68 (51.5)
Disease status - Metastatic, n (%) 78 (59.5) 80 (60.6)
Prior radiotherapy, n (%) 94 (71.8) 96 (72.7)
EBV DNA >5000 copies/mL, n (%) 68 (51.9) 71 (53.8)
PD-L1 TPS 21%, n (%) 58 (44.3) 62 (47.0)
Number of metastatic sites 23, n (%) | 42 (32.1) 45 (34.1)
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Table 2: Efficacy Outcomes (Intent-to-Treat Population)

Endpoint Camrelizumab + GP | Placebo + GP HR/OR (95% ClI) | p-value
Median PFS, months 11.8 (10.4-14.2) 7.6 (6.6-8.4) 0.52 (0.38-0.71) | <0.0001
5-year PFS rate, % 12.2 1.5 - -
Median OS, months 42.8 (35.2-51.6) 28.4(22.6-34.8) | 0.62(0.45-0.85) | 0.002
5-year OS rate, % 35.8 18.4 - -

ORR, % 72.5 64.4 1.47 (0.89-2.43) | 0.12
Complete Response, % | 28.2 12.1 2.84(1.52-5.31) | 0.001
Median DoR, months | 18.4 (14.2-24.6) 9.8 (7.2-12.4) - <0.001
DCR, % 88.5 79.5 2.14(1.08-4.24) | 0.03
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Table 3: Safety Summary (Five-Year Follow-up)

Placebo + GP Placebo +

Camrelizumab + GP Camrelizumab + (n=132) Any GP Grade
Adverse Event (n=131) Any Grade GP Grade 23 Grade 23
Any TRAE 126 (96.2) 103 (78.6) 127 (96.2) 109 (82.6)
Neutropenia 98 (74.8) 76 (58.0) 102 (77.3) 82 (62.1)
Thrombocytopenia 68 (51.9) 18 (13.7) 72 (54.5) 22 (16.7)
Anemia 94 (71.8) 28 (21.4) 98 (74.2) 34 (25.8)
Nausea 82 (62.6) 6 (4.6) 84 (63.6) 8(6.1)
Vomiting 48 (36.6) 4(3.1) 52 (39.4) 6 (4.5)
Hypothyroidism 24 (18.3) 2 (1.5) 4 (3.0) 0(0)
Hepatitis 8(6.1) 2 (1.5) 2 (1.5) 0(0)
Pneumonitis 6 (4.6) 2 (1.5) 1(0.8) 0(0)
Treatment-related
deaths 2 (1.5) - 3(2.3) -
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Table 4: Landmark Survival Analysis
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Volume 71, Issue 01,2026

Camrelizumab + GP OS Rate (95% | Placebo + GP OS Rate (95% | Absolute
Timepoint | Cl) Cl) Difference
1-year 84.6 (78.2-91.0) 72.7 (65.1-80.3) +11.9%
2-year 62.6 (54.3-70.9) 45.5 (36.9-54.1) +17.1%
3-year 48.9 (40.0-57.8) 28.0(19.7-36.3) +20.9%
5-year 35.8 (28.2-43.4) 18.4 (12.1-24.7) +17.4%
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Figures and Legends

Figure 1: Kaplan-Meier Survival Curves
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Figure 3: Forest Plot of Overall Survival by Subgroup
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