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Background: Immunotherapy has revolutionized cancer treatment. However,
the duration of treatment and the timing of discontinuation are major concerns.
Current pivotal trials predominantly advocate for a fixed two-year regimen of
immune checkpoint inhibitors (ICls), exemplified by pembrolizumab and
toripalimab, as first-line therapy for patients with advanced malignancies.
Alternatively, for specific ICls, including nivolumab, camrelizumab, and
tislelizumab, continuous administration until disease progression has emerged
as a favored approach. Nevertheless, whether to discontinue treatment after two
years remains intensely debated within the medical community, underscoring
the need for further research to clarify optimal treatment durations.

Case presentation: In November 2018, a 44-year-old male presented with a
persistent headache. Following a positive nasopharyngeal mucosal biopsy, he
was diagnosed with non-keratinizing undifferentiated carcinoma of the
nasopharynx cT4N2MO. An Epstein-Barr Virus (EBV) DNA load of 800 copies/
mL was detected. The patient completed two cycles of induction chemotherapy
with liposomal paclitaxel and nedaplatin, followed by platinum-based concurrent
chemoradiotherapy, resulting in a progression-free survival (PFS) of 23.6 months.
The EBV DNA load dropped significantly to 190 copies/mL. However, during a
routine examination in January 2021, metastases in the lung and mediastinal
lymph nodes were detected, and the EBV DNA load was measured at 2200
copies/mL. Consequently, surgical intervention was performed, followed by
radiotherapy and two years of IC| treatment. Throughout the IClI maintenance
period, the EBV DNA level remained consistently below the limit of detection.
Remarkably, three months after treatment discontinuation, the patient exhibited
a rebound in EBV DNA (1620 copies/mL). Nevertheless, imaging scans revealed
no evidence of tumor progression. Following an ICl rechallenge, the patient’s
EBV DNA load returned to undetectable levels. The patient continues the ICI
therapy and has thus far achieved a PFS of 41.6 months.
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Conclusion: EBV DNA levels could serve as an informative marker to predict the
necessity of therapy discontinuation during immunotherapy maintenance.
Notably, a post-discontinuation ICI rechallenge can still yield favorable
outcomes potentially accredited to immune memory.

immune checkpoint inhibitor, immunotherapy, therapy discontinuation, treatment

duration, EBV DNA

Introduction

Immunotherapy represents a pivotal advancement in the
treatment of patients with advanced malignant tumors,
significantly enhancing outcomes (1). The determination of the
optimal duration for immunotherapy remains a contentious issue
within the research community. Historically, clinical trials
evaluated the efficacy of ICIs for a maximum of two years in
responsive patients. For instance, the KEYNOTE-010 trial
observed that of the 79 patients who completed a fixed two-year
course of ICI therapy, 57.7% maintained PFS at the two-year mark
(2). In a related study, the KEYNOTE-024 trial reported that among
39 patients administered pembrolizumab for two years, 82% were
still alive after five years (3). The JUPITER-02, CAPTAIN-1st and
RATIONALE-309 trials demonstrated that, for the first-line
treatment of recurrent or metastatic nasopharyngeal carcinoma
(NPC), patients who received ICIs in combination with
chemotherapy experienced significantly prolonged PFS and
overall survival (OS) compared to those treated with
chemotherapy alone. In the JUPITER-02 trial, toripalimab was
administered for up to two years. The median PFS was 21.4
months, while the median OS was not reached following a 36-
month follow-up period in the toripalimab-based combination
group (4). In contrast, in the CAPTAIN-1st and RATIONALE-
309 trials, treatment with camrelizumab and tislelizumab persisted
until radiographic progression or unacceptable toxicity manifested.
In the CAPTAIN-1st trial, the camrelizumab group had a
significantly longer PFS than the placebo group, with median PFS
of 9.7 months and 6.9 months, respectively (5).Similarly, the
RATIONALE-309 trial showed that the tislelizumab group
exhibited a markedly longer PFS than the placebo group, with
median PFS reaching 9.2 months and 7.4 months, respectively (6).
These findings underscore the efficacy of these ICIs in enhancing
PFS for the relevant patient populations. To optimize the
effectiveness of ICIs, oncologists may prefer to maintain
treatment until disease progression or toxicity arises. However, it
is currently unclear whether prolonged ICI treatment results in
longer survival times. Additionally, oncologists should also take into
account the economic burden and adverse events associated with
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long-term treatment. Balancing the risks and benefits remains a
challenging issue in clinical practice.

There is a notable scarcity of data regarding patients with
advanced malignancies who have undergone ICI therapy for more
than two years, as well as on drug-off criteria in real-world practice
so far. Masatoshi Kudo suggested that continuous normalization of
three tumor markers (AFP, AFP-L3, and PIVKA-II) for 12 to 24
weeks could serve as a criterion for discontinuing treatment in liver
cancer patients with complete responses (7). Additionally, Zhang
et al. noted the potential role of circulating tumor DNA (ctDNA) as
a meaningful biomarker for assessing whether to continue
treatment in advanced cancers (8). For recurrent or metastatic
NPC, EBV DNA has been identified as a key prognostic biomarker,
primarily serving to evaluate treatment efficacy and monitor disease
progression (9-11). Wang et al. found that patients with a > 50%
decrease in plasma EBV DNA load at week 4 had an objective
response rate of 48.3%, compared to 5.7% for those with a < 50%
decrease (12). However, this study only analyzed the association
between EBV DNA and treatment response, not treatment
discontinuation criteria. Encouragingly, Liu et al. developed an
initial prognostic risk stratification model integrating IL-6 and
EBV DNA load to predict outcomes in recurrent or metastatic
NPC patients treated with ICIs (13). This model may potentially
inform future discontinuation criteria. Overall, the criteria for
treatment discontinuation in patients with recurrent or metastatic
NPC remain poorly validated, leaving a significant gap in real-world
data on post-discontinuation relapse rates.

Case report

A 44-year-old male was referred to our institution with a
persistent headache in November 2018. The patient had an
Eastern Cooperative Oncology Group (ECOG) performance
status of 0. Following diagnosis with non-keratinizing
undifferentiated carcinoma of the nasopharynx, the patient was
staged as cT4N2MO according to the AJCC 8th edition guidelines.
An EBV DNA load amounting to 800 copies/mL was detected.
Subsequently, the patient received two cycles of induction
chemotherapy with liposomal paclitaxel (135 mg/m?® on day 1)
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and nedaplatin (80 mg/m?® on day 1, every 21 days), followed by
intensity-modulated radiation therapy (IMRT) combined with
concurrent chemotherapy (nedaplatin 100 mg/m? on day 1, every
21 days). The overall treatment course resulted in a PES of 23.6
months. Radiation dosages administered included: 69.96 Gy in 33
fractions to the gross tumor volume (GTVnx) and to the positive
neck lymph nodes (GTVnd), 60.06 Gy to the high-risk clinical
target volume (CTV1), and 54.12 Gy to the low-risk clinical target
volume (CTV2) (Figures 1A, B). The EBV DNA load demonstrated
a significant reduction, falling to 190 copies/mL, a finding that
underscores the observed efficacy of the treatment.

In January 2021, routine examination revealed metastases in the
patient’s lung and mediastinal lymph nodes (Figures 2A, B).
Concurrently, the EBV DNA load was found to be 2200 copies/
mL. Subsequently, he underwent wedge resection and lymph node
biopsy. Immunohistochemistry showed the tumors were positive
for PD-L1. First-line treatment was initiated with GP (gemcitabine
1000 mg/m? on days 1 and 8, cisplatin 75 mg/m” on day 1, every 21
days) and toripalimab (240 mg on day 1, every 21 days) for one
course. During treatment, the patient experienced grade 4
neutropenia, leading to chemotherapy suspension due to
intolerable toxicity. After recovery from myelosuppression,
radiotherapy was administered, with prescription doses of 60 Gy
in 30 fractions to the GTV and 54 Gy to the CTV via IMRT
(Figures 2C, D). The patient received two years of toripalimab
maintenance therapy after IMRT, which induced grade 2
hypothyroidism managed with thyroxine hormone replacement
therapy. Throughout the ICI maintenance period, EBV DNA load
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remained persistently below the detectable threshold. Three months
after treatment cessation, an EBV DNA rebound was documented,
peaking at 1620 copies/mL. However, imaging scans revealed no
tumor progression (Figure 2E, F). Following an ICI rechallenge, the
patient’s EBV DNA load returned to undetectable levels (Figure 3).
The patient continues ICI treatment and has achieved a PFS of 41.6
months thus far.

Discussion

The optimal duration of immunotherapy, whether finite or
continuing until progression, remains a prominent subject of
debate. While the initial phase I trials proposed a 2-year limit to
therapy (14, 15), several previous clinical trials have demonstrated
that patients who completed two years of ICI treatment experienced
long-term PES and OS (4, 16, 17). For instance, the KEYNOTE-010
trial revealed that patients treated with pembrolizumab for two years
exhibited favorable prognoses, with 1-year PES and OS rates of 72.5%
and 98.7%, respectively (16). Similarly, In the JUPITER-02 trial,
patients with recurrent or metastatic NPC showed clinically
significant PFS and OS benefits after two years of toripalimab
treatment. ICI led to a remarkable extension of PFS, with a median
PES of 21.4 months for the toripalimab group versus 8.2 months for
the placebo group. Furthermore, the median OS in the ICI group was
not reached at the time of analysis, while it was 33.7 months in the
placebo group, highlighting the substantial survival benefit of
toripalimab-based combination therapy (4). The findings from

FIGURE 1

The intensity-modulated radiotherapy plan for nasopharyngeal carcinoma demonstrates three distinct isodose distributions: the gross tumor volume
(GTVnx) is encompassed by the 69.96 Gy isodose curve (slate blue), while the clinical target volumes CTV1 and CTV2 are covered by the 60.06 Gy
(yellow) and 54.12 Gy (purple) isodose lines, respectively. Transverse (A) and coronal (B) sections illustrate the treatment plan in these planes.
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FIGURE 2

Comparative imaging analysis delineates post-radiotherapy metastatic progression in thoracic regions. Post-treatment surveillance CT identified
metastatic lesions in the pulmonary parenchyma (A) and mediastinal nodal stations (B). Dosimetric mapping demonstrates therapeutic coverage with
the 60 Gy isodose contour (yellow) delineating the GTV, while the 54 Gy isodose (purple) demarcates the CTV in postoperative imaging series (C, D).
Serial follow-up imaging shows sustained locoregional control (E, F), with no radiographic evidence of disease recurrence.

both trials provide substantial evidence in support of ICI as an
effective first-line treatment strategy for recurrent or metastatic NPC.

A retrospective analysis of patients with advanced non-small
cell lung cancer (NSCLC) treated with immunotherapy found no
significant impact on patient OS after treatment discontinuation at
two years (18). This analysis evaluated 706 patients and showed that
discontinuing immunotherapy at two years versus continuous
treatment was associated with OS rates of 79% and 81%,
respectively, with no significant difference in mortality risk,
indicating that discontinuation may be safe (18). In contrast, the
CheckMate-153 trial demonstrated longer median PFS (24.7
months vs. 9.4 months) and OS (not reached vs. 28.8 months) in
patients receiving continuous versus one-year fixed-duration
treatment, suggesting that continuing immunotherapy may
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improve outcomes (19). Additionally, the KCSG LU20-11 study
reported that the majority of patients who discontinued ICI after
two years experienced disease progression within the first 12
months (20). Together, these findings highlight the dilemma
faced by oncologists in balancing treatment continuation with
clinical benefit. The prolonged ICI maintenance duration [24
months vs. the median 7-9 months reported in KEYNOTE-048
(21)] underscores the critical need for disease-specific treatment
guidelines to inform optimal discontinuation strategies.

No definitive guidelines govern the discontinuation of
immunotherapy in patients exhibiting an objective response. While
Kudo’s recommendations provide clinicians with a framework for
individualized therapeutic decision-making regarding safe treatment
discontinuation in hepatocellular carcinoma (7), scarce research has
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EBV DNA load demonstrates dynamic correlation with disease progression, serving both as a quantitative biomarker for therapeutic monitoring and a
predictive indicator for treatment discontinuation criteria. The patient was found to have pulmonary and mediastinal lymph nodes metastases (A). A
rebound in EBV DNA levels was recorded three months after discontinuing the treatment (B).

explored similar scenarios after immunotherapy discontinuation in
head and neck squamous cell carcinoma (HNSCC). Although
KEYNOTE-048 validated pembrolizumab in PD-L1-high HNSCC,
our patient with EBV-driven NPC required a tailored approach,
prioritizing EBV DNA monitoring over PD-L1 status. Monitoring
EBV DNA load—a key biomarker for diagnosis, treatment response,
and potential immunotherapy management in nasopharyngeal
cancer—is pivotal. A retrospective analysis showed EBV DNA had
85.9% and 92.8% accuracy in detecting regional recurrence and
distant metastasis, respectively (22). The POLARIS-02 study
showed that 14 patients responding to toripalimab had at least a
100% increase in EBV DNA titer 3 months before radiographic
disease progression (12). Moreover, an analysis demonstrated that
40% of patients with complete or partial response experienced
significantly increased EBV DNA load during ICI maintenance,
leading to disease progression. All patients with stable disease had
significantly elevated EBV DNA load during this period, and 74.2%
subsequently developed progression (23). These findings suggest that
substantial EBV DNA load increases during ICI maintenance may
serve as an early predictor of progression and a potential indicator for
continuing treatment. In our case, EBV DNA load remained within
normal ranges for two years during immunotherapy. Three months
after ICI discontinuation, viral load rebounded, but returned to
undetectable levels after therapy resumption. This may be
indicative of a rapid clearance of antibodies, which could result in a
relatively brief treatment duration in the local tumor environment
(24). It is also possible that resistance mechanisms may develop when
chronic PD-1 blockade is removed (25), underscoring the need for
prolonged immunotherapy. Improved treatment outcomes generally
justify continuing ICI administration.
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The report has certain limitations. First, it does not explore
biological mechanisms underlying EBV DNA rebound, such as
clonal evolution or immune escape, nor validate rebound events
through repeat biopsies. Second, the absence of comparisons to
analogous cases in the literature hinders interpretation of whether
the observed EBV DNA rebound represents a typical or exceptional
clinical scenario.

Clinicians must carefully balance the benefits of prolonged ICI
therapy against late toxicity risks while integrating multifaceted
patient-specific factors. In our case, continuation of treatment
despite EBV DNA rebound was justified by the patient’s
asymptomatic status and durable radiographic response, reflecting
ongoing tumor control. However, broader considerations, including
performance status, severity of side effects, financial burdens, and
patient preference, are equally critical for tailoring optimal
immunotherapy duration and aligning with the patient-
centered goals.

Conclusion

Determining the optimal duration of immunotherapy should
be informed by the risk-benefit profile of each individual. Current
literature suggests that a two-year course of immunotherapy
might be reasonable, but an extended course may also yield
survival benefits. Notably, EBV DNA load may serve as a
predictive biomarker for guiding therapy discontinuation
during immunotherapy maintenance. As several prospective
“stop or go” studies on immunotherapy are underway, we await
further insights.

frontiersin.org


https://doi.org/10.3389/fimmu.2025.1585844
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Qing et al.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by People’s
Hospital of Guangxi Zhuang Autonomous Region. The studies
were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study. Written informed
consent was obtained from the individual(s) for the publication of
any potentially identifiable images or data included in this article.

Author contributions

DQ: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Writing -
original draft, Writing - review & editing. ZL: Conceptualization,
Data curation, Formal analysis, Supervision, Validation, Writing -
original draft, Writing - review & editing. HL: Conceptualization,
Investigation, Methodology, Project administration, Supervision,
Validation, Writing — original draft, Writing - review & editing.

References

1. Rui R, Zhou L, He S Cancer immunotherapies: advances and bottlenecks. Front
Immunol. (2023) 14:1212476. doi: 10.3389/fimmu.2023.1212476

2. Herbst RS, Garon EB, Kim DW, Cho BC, Perez-Gracia JL, Han JY, et al. Long-
term outcomes and retreatment among patients with previously treated, programmed
death-ligand 1-Positive, advanced non-Small-cell lung cancer in the KEYNOTE-010
study. J Clin Oncol. (2020) 38:1580-90. doi: 10.1200/JCO.19.02446

3. Reck M, Rodriguez-Abreu D, Robinson AG, Hui R, Cs6szi T, Fiilop A, et al. Five-
year outcomes with pembrolizumab versus chemotherapy for metastatic non-small-cell
lung cancer with PD-L1 tumor proportion score >/= 50. ] Clin Oncol. (2021) 39:2339-
49. doi: 10.1200/JC0O.21.00174

4. Mai HQ, Chen QY, Chen D, Hu C, Yang K, Wen J, et al. Toripalimab plus
chemotherapy for recurrent or metastatic nasopharyngeal carcinoma: the JUPITER-
02 randomized clinical trial. JAMA. (2023) 330:1961-70. doi: 10.1001/
jama.2023.20181

5 Yang Y, Qu S, Li J, Hu C, Xu M, Li W, et al. Camrelizumab versus placebo in
combination with gemcitabine and cisplatin as first-line treatment for recurrent or
metastatic nasopharyngeal carcinoma (CAPTAIN-Ist): a multicentre, randomised,
double-blind, phase 3 trial. Lancet Oncol. (2021) 22:1162-74. doi: 10.1016/S1470-
2045(21)00302-8

6. Yang Y, Pan J, Wang H, Zhao Y, Qu S, Chen N, et al. Tislelizumab plus
chemotherapy as first-line treatment for recurrent or metastatic nasopharyngeal
cancer: A multicenter phase 3 trial (RATIONALE-309). Cancer Cell. (2023) 41:1061-
1072.e4. doi: 10.1016/j.ccell.2023.04.014

7. Kudo M Drug-off criteria in patients with hepatocellular carcinoma who achieved
clinical complete response after combination immunotherapy combined with
locoregional therapy. Liver Cancer. (2023) 12:289-96. doi: 10.1159/000532023

8. Zhang Q, Luo J, Wu S, Si H, Gao C, Xu W, et al. Prognostic and predictive impact
of circulating tumor DNA in patients with advanced cancers treated with immune
checkpoint blockade. Cancer Discov. (2020) 10:1842-53. doi: 10.1158/2159-8290.CD-
20-0047

9. Wang WY, Twu CW, Chen HH, Jiang RS, Wu CT, Liang KL, et al. Long-term
survival analysis of nasopharyngeal carcinoma by plasma Epstein-Barr virus DNA
levels. Cancer. (2013) 119:963-70. doi: 10.1002/cncr.v119.5

Frontiers in Immunology

10.3389/fimmu.2025.1585844

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

10. Yang Y, Zhou T, Chen X, Li ], Pan J, He X, et al. Efficacy, safety, and biomarker
analysis of Camrelizumab in Previously Treated Recurrent or Metastatic
Nasopharyngeal Carcinoma (CAPTAIN study). J Immunother Cancer. (2021) 9(12):
€003790. doi: 10.1136/jitc-2021-003790

11. Lin S, Zhou H, Chen G, Xue J, Liu Q, Li J, et al. Early change of plasma Epstein-
Barr virus DNA load and the viral lytic genome level could positively predict clinical
outcome in recurrent or metastatic nasopharyngeal carcinoma receiving anti-
programmed cell death 1 monotherapy. BMC Cancer. (2024) 24:797. doi: 10.1186/
§12885-024-12564-4

12. Wang FH, Wei XL, Feng J, Li Q, Xu N, Hu XC, et al. Efficacy, safety, and
correlative biomarkers of toripalimab in previously treated recurrent or metastatic
nasopharyngeal carcinoma: A phase I clinical trial (POLARIS-02). J Clin Oncol. (2021)
39:704-12. doi: 10.1200/JC0O.20.02712

13. Liu Y, Huang Z, Chen C, Hu Y, Tao Y, Liu S, et al. Combining interleukin 6 and
EBV DNA levels predicts survival outcomes for patients with recurrent or metastatic
nasopharyngeal carcinoma receiving chemoimmunotherapy. Front Immunol. (2025)
16:1560897. doi: 10.3389/fimmu.2025.1560897

14. Brahmer JR, Tykodi SS, Chow LQ, Hwu W], Topalian SL, Hwu P, et al. Safety
and activity of anti-PD-L1 antibody in patients with advanced cancer. N Engl ] Med.
(2012) 366:2455-65. doi: 10.1056/NEJMoal200694

15. Topalian SL, Hodi FS, Brahmer JR, Gettinger SN, Smith DC, McDermott DF,
et al. Safety, activity, and immune correlates of anti-PD-1 antibody in cancer. N Engl ]
Med. (2012) 366:2443-54. doi: 10.1056/NEJMo0a1200690

16. Herbst RS, Garon EB, Kim DW, Cho BC, Gervais R, Perez-Gracia JL, et al. Five
year survival update from KEYNOTE-010: pembrolizumab versus docetaxel for
previously treated, programmed death-ligand 1-positive advanced NSCLC. ] Thorac
Oncol. (2021) 16:1718-32. doi: 10.1016/.jth0.2021.05.001

17. Garassino MC, Gadgeel S, Speranza G, Felip E, Esteban E, Domine M, et al.
Pembrolizumab plus pemetrexed and platinum in nonsquamous non-small-cell lung
cancer: 5-year outcomes from the phase 3 KEYNOTE-189 study. J Clin Oncol. (2023)
41:1992-8. doi: 10.1200/JCO.22.01989

18. Sun L, Bleiberg B, Hwang WT, Marmarelis ME, Langer CJ, Singh A, et al.
Association between duration of immunotherapy and overall survival in advanced non-

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1212476
https://doi.org/10.1200/JCO.19.02446
https://doi.org/10.1200/JCO.21.00174
https://doi.org/10.1001/jama.2023.20181
https://doi.org/10.1001/jama.2023.20181
https://doi.org/10.1016/S1470-2045(21)00302-8
https://doi.org/10.1016/S1470-2045(21)00302-8
https://doi.org/10.1016/j.ccell.2023.04.014
https://doi.org/10.1159/000532023
https://doi.org/10.1158/2159-8290.CD-20-0047
https://doi.org/10.1158/2159-8290.CD-20-0047
https://doi.org/10.1002/cncr.v119.5
https://doi.org/10.1136/jitc-2021-003790
https://doi.org/10.1186/s12885-024-12564-4
https://doi.org/10.1186/s12885-024-12564-4
https://doi.org/10.1200/JCO.20.02712
https://doi.org/10.3389/fimmu.2025.1560897
https://doi.org/10.1056/NEJMoa1200694
https://doi.org/10.1056/NEJMoa1200690
https://doi.org/10.1016/j.jtho.2021.05.001
https://doi.org/10.1200/JCO.22.01989
https://doi.org/10.3389/fimmu.2025.1585844
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Qing et al.

small cell lung cancer. JAMA Oncol. (2023) 9:1075-82. doi: 10.1001/
jamaoncol.2023.1891

19. Waterhouse DM, Garon EB, Chandler J, McCleod M, Hussein M, Jotte R, et al.
Continuous versus 1-year fixed-duration nivolumab in previously treated advanced
non-small-cell lung cancer: checkMate 153. J Clin Oncol. (2020) 38:3863-73.
doi: 10.1200/JC0.20.00131

20. Kim H, Kim DW, Kim M, Lee Y, Ahn HK, Cho JH, et al. Long-term outcomes in
patients with advanced and/or metastatic non-small cell lung cancer who completed 2
years of immune checkpoint inhibitors or achieved a durable response after
discontinuation without disease progression: Multicenter, real-world data (KCSG
LU20-11). Cancer. (2022) 128:778-87. doi: 10.1002/cncr.v128.4

21. Burtness B, Harrington KJ, Greil R, Souliéres D, Tahara M, de Castro Jr et al. G,
et al. Pembrolizumab alone or with chemotherapy versus cetuximab with
chemotherapy for recurrent or metastatic squamous cell carcinoma of the head and
neck (KEYNOTE-048): a randomised, open-label, phase 3 study. Lancet. (2019)
394:1915-28. doi: 10.1016/S0140-6736(19)32591-7

Frontiers in Immunology

07

10.3389/fimmu.2025.1585844

22. Chen FP, Huang XD, Lv JW, Wen DW, Zhou GQ, Lin L, et al. Prognostic
potential of liquid biopsy tracking in the posttreatment surveillance of patients with
nonmetastatic nasopharyngeal carcinoma. Cancer. (2020) 126:2163-73. doi: 10.1002/
cncr.32770

23. Xu JY, Wei XL, Ren C, Zhang Y, Hu YF, Li JY, et al. Association of plasma
epstein-barr virus DNA with outcomes for patients with recurrent or metastatic
nasopharyngeal carcinoma receiving anti-programmed cell death 1
immunotherapy. JAMA Netw Open. (2022) 5:€220587. doi: 10.1001/
jamanetworkopen.2022.0587

24. Arlauckas SP, Garris CS, Kohler RH, Kitaoka M, Cuccarese MF, Yang KS, et al.
In vivo imaging reveals a tumor-associated macrophage-mediated resistance pathway
in anti-PD-1 therapy. Sci Transl Med. (2017) 9(389):eaal3604 doi: 10.1126/
scitranslmed.aal3604

25. Ramos P, Bentires—Alj M Mechanism-based cancer therapy: resistance to
therapy, therapy for resistance. Oncogene. (2015) 34:3617-26. doi: 10.1038/
onc.2014.314

frontiersin.org


https://doi.org/10.1001/jamaoncol.2023.1891
https://doi.org/10.1001/jamaoncol.2023.1891
https://doi.org/10.1200/JCO.20.00131
https://doi.org/10.1002/cncr.v128.4
https://doi.org/10.1016/S0140-6736(19)32591-7
https://doi.org/10.1002/cncr.32770
https://doi.org/10.1002/cncr.32770
https://doi.org/10.1001/jamanetworkopen.2022.0587
https://doi.org/10.1001/jamanetworkopen.2022.0587
https://doi.org/10.1126/scitranslmed.aal3604
https://doi.org/10.1126/scitranslmed.aal3604
https://doi.org/10.1038/onc.2014.314
https://doi.org/10.1038/onc.2014.314
https://doi.org/10.3389/fimmu.2025.1585844
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Long-term immune checkpoint inhibitor therapy in a patient with metastatic nasopharyngeal carcinoma: a case report
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


