Cancer Management and Research FaLll

ORIGINAL RESEARCH

Efficacy and Safety of Re-Challenging PD-|
Inhibitors in Second-Line Treatment in Metastatic
Nasopharyngeal Carcinoma Previously Treated
with Chemotherapy and PD-1 Inhibitors

Weixin Bei''>*, Shuhui Dong'**, Guoying Liu'***, Lanfeng Lin>**, Yaofei Jiang"%, Nian Lu'"?,
Wangzhong Li'?, Hu Liang"?, Yanqun Xiang®"?, Weixiong Xia'"?

'Department of Nasopharyngeal Carcinoma, Sun Yat-Sen University Cancer Center, Guangzhou, People’s Republic of China; 2State Key Laboratory of
Oncology in South China, Guangdong Key Laboratory of Nasopharyngeal Carcinoma Diagnosis and Therapy, Guangdong Provincial Clinical Research
Center for Cancer, Sun Yat-sen University Cancer Center, Guangzhou, People’s Republic of China; *Guangdong Provincial Key Laboratory of
Malignant Tumor Epigenetics and Gene Regulation, Medical Research Center, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University, Guangzhou,
People’s Republic of China; *Department of Radiation Oncology, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University, Guangzhou, People’s
Republic of China; *Department of Radiation Oncology, Sun Yat-Sen University Cancer Center, Guangzhou, People’s Republic of China

*These authors contributed equally to this work

Correspondence: Yanqun Xiang; Weixiong Xia, Department of Nasopharyngeal Carcinoma, Sun Yat-sen University Cancer Center, 65| Dongfeng Road
East, Guangzhou, 510060, People’s Republic of China, Tel +86-20-87343643, Fax +86-20-87343392, Email xiangyq@sysucc.org.cn; xiawx@sysucc.org.cn

Background: We aim to evaluate the efficacy and safety of anti-PD1 rechallenge in combination with chemotherapy in patients with
metastatic nasopharyngeal carcinoma (mNPC) who have progressed on prior anti-PD1 therapy.

Patients and Methods: We enrolled patients with mNPC who received chemotherapy combined with PD-1 immune-checkpoint
inhibitors (ICIs) or chemotherapy alone after prior progression of anti-PD1 therapy. The primary endpoint was progress-free survival
(PES), and the secondary endpoints included overall survival (OS), disease control rate (DCR) and objective response rate (ORR).
Results: A total of 96 patients were eligible between January 2015 and December 2020. Thirty-seven (38.5%) were in the PD-1 ICIs
re-challenge group, while the remaining 59 patients (61.5%) were in the chemotherapy group. The ORR and DCR of PD-1 ICIs group
and chemotherapy group were 37.8% vs 23.7% and 86.5% vs.74.5%, respectively. After a median follow-up period of 21.1 months
(IQR 16.1-28.7), the log-rank analysis demonstrated a significantly improved PFS in the PD-1 ICIs re-challenge group compared to
the chemotherapy group (8.4 months [95% CI 4.3-14.0] vs 5.0 months [95% CI 2.8-7.2], P = 0.03). However, no significant
difference in OS was observed between the two groups (28.3 vs 24.1 months, P = 0.09). The two groups had similar adverse reactions,
but the incidence of grade 3 or 4 thrombocytopenia was significantly higher in the PD-1 ICIs re-challenge group (18.9% vs 3.4%, P =
0.025).

Conclusion: mNPC patients who progressed from prior anti-PD1 therapy could benefit from the anti-PD1 rechallenge in combination
with chemotherapy. However, further validation is needed.
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Introduction

Nasopharyngeal carcinoma (NPC) is a malignant tumor associated with Epstein—Barr virus (EBV) that is highly
metastatic compared to other head and neck tumors.' Over 20% of patients who have undergone radical chemoradiother-
apy and approximately 6—15% of newly diagnosed patients develop distant metastasis, which is the leading cause of
death. Platinum-based combination chemotherapy has been the standard first-line treatment for patients with metastatic
nasopharyngeal carcinoma (mNPC)."? Currently, several Phase III, randomized, double-blind controlled trials have
shown that adding PD-1 immune-checkpoint inhibitors (ICIs) to standard-of-care therapy confers significant improve-
ments in progression-free survival (PFS) and overall survival (OS), leading that combination therapy was recommended
as preferred first-line treatment according to the Chinese Society of Clinical Oncology (CSCO) guidelines.*®
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However, nearly half of mNPC patients experience disease progression within one year after first-line chemotherapy
combined with PD-1 ICIs. In the past, single-agent chemotherapy, such as S-1, capecitabine and gemcitabine, was
recommended. However, traditional chemotherapy often has low efficacy with ORR of nearly 30-40% and median PFS
of nearly 5 months, with serious side effects.” In recent years, PD-1 ICIs directed against PD-1 or PD-L1 have
transformed treatment options for mNPC patients. Initially, PD-1 ICIs were approved for palliative second-line treatment
of mNPC patients. The Keynote-028 study, NCI-9742 study, Polaris-02 study and SHR-1210 study were achieved similar
ORR of about 20-30% with less toxicity and median PFS of about 1.9-3.7 months.*'' Not only is immune monotherapy
treatment effective, but combination therapy also confers a survival benefit. So, there is a need to explore the feasibility
of challenging PD-1 ICIs with the second-line setting.* In non-small cell lung cancer (NSCLC), the Keynote-010 study
indicated that continuing pembrolizumab treatment after disease progression led to favorable outcomes, with an objective
response rate (ORR) of 42.9% and a disease control rate (DCR) of 78.6% in patients who had received 2 years of
pembrolizumab treatment.'? Another study demonstrated that NSCLC patients who were re-challenged with atezolizu-
mab in the second-line treatment after disease progression had improved 1-year OS rate (71% vs 37%) compared to those
who switched to non-immune therapies.'® In melanoma, a study showed that continuing PD-1 ICIs after disease
progression led to better PFS compared to discontinuing PD-1 ICIs, with a 19% ORR.'* However, due to the lack of
large-scale clinical trial data, there is currently no consensus on whether re-challenging with PD-1 ICIs is appropriate
after disease progression in mNPC.

Currently, to address this crucial gap, we propose a retrospective study focused on patients with mNPC who
experienced disease progression after first-line chemotherapy combined with PD-1 ICIs. This study aims to elucidate
the clinical benefits, suitable patient profiles, and safety considerations of re-challenging patients with PD-1 IClIs in
the second-line setting.

Materials and Methods

Patient Cohort

With institutional review board approval and a waiver of patient consent requirements, we conducted this single-center,
retrospective study that used information from the institutional database at Sun Yat-Sen University Cancer Center
(SYSUCC) between January 2015 and December 2020. The study included mNPC patients aged 18 to 70 who had
progressed after first line platinum-based chemotherapy combined with PD-1 ICIs therapy. All patients had received at
least 2 cycles of chemotherapy with or without PD-1 ICIs as the second-line treatment. In first- and second-line, the PD-1
inhibitors used include: Nivolumab, Pembrolizumab, Toripalimab, Camrelizumab, and Tislelizumab.

We obtained baseline clinical and demographic data from patients within 4-6 weeks prior to the initiation of treatment.
Furthermore, subgroup analysis was performed by estimating Kaplan—Meier curves according to specific details for first-line
treatment. In addition, we categorized subgroups based on the following criteria: efficacy evaluation of prior first-line treatment
(CR/PR group, SD/PD group), EBV-DNA clearance during prior first-line treatment (CR group and non-CR group), the duration
of immunotherapy during prior first-line treatment (<9 cycles, >9 cycles), and the time without chemotherapy during the first-line

treatment (with or without PD-1 ICIs treatment) until disease progression (<3 months, >3 months).

Outcomes

The primary endpoint was progression-free survival (PFS), which was defined as the interval from the first day
of second-line to the date of disease progression or death. The second endpoints were disease control rate (DCR),
objective response rate (ORR) and overall survival (OS). DCR is defined as the proportion of patients who achieved
complete response (CR), partial response (PR), or stable disease (SD); ORR is defined as the proportion of patients with
a partial or complete response to treatment; OS was recorded from the first day of second-line treatment to the date of
death or last follow-up. Progressive disease with PD-1 ICIs was defined according to Response Evaluation Criteria in
Solid Tumors (RECIST, version 1.1). Response assessment by CT or MRI scans was performed every two cycles during
treatment and thereafter every three months until the disease progressed or the patient died.
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Statistical Analysis

The primary characteristics of patients were summarized using frequencies and proportions for categorical variables, and
using median, interquartile range (IQR), and range for continuous variables. Baseline characteristics were compared
between the two treatment groups using Wilcoxon rank sum test for continuous variables and Pearson’s y*test for
categorical variables. Fisher’s exact test was used for categorical variables when the expected count per cell was less than
5. We used the Kaplan—Meier approach to estimated survival curves and median survival time. We compared survival
differences using the Log rank test. We performed Cox proportional hazards models to calculate the stratified hazard
ratios (HRs) and corresponding 95% confidence intervals (Cls). Statistical results were calculated using SPSS (version
22.0), and R 4.1.2. All tests were two-sided; A p value of less than 0.05 is considered statistically significant.

Results

Patient Population

A total of 257 patients with mNPC progressed during or after first-line platinum-based chemotherapy combined with PD-1
IClIs therapy. Of these, 96 patients were enrolled, with 38.5% patients (n=37) received chemotherapy plus PD-1 ICIs (PD-1
ICIs re-challenge group) and 61.5% patients (n=59) accepted chemotherapy alone (chemotherapy group) as second-line
therapy. The study flow chart is shown in Figure 1. The median age was 46 years (IQR, 37-52). The majority of patients were
male (78.1%) and had an ECOG performance status of 0 or 1 (94.8%). As recorded by the first-line treatment, 62 (64.6%)
patients were achieved CR/PR and 34 (35.4%) were SD/PD as best response. During first-line treatment, 46 (47.9%) patients
could achieve EBV-DNA clearance, while 50 (52.1%) patients have not completely cleared EBV-DNA. The groups were well
balanced for most characteristics (Table 1). Compared with PD-1 ICIs re-challenge group, there were significantly more
patients with liver metastases in chemotherapy group (47.5% vs 21.6%, P =0.02).

Antitumor Activity
In the second-line treatment, the PD-1 ICIs re-challenge group exhibited a slightly higher ORR compared to the
chemotherapy group, with no statistically significant difference (37.8% vs 23.7%, P = 0.17). Concerning the DCR, the

Patients diagnosed
metastatic NPC from
2015-2020 (n=2502)

Excluded
Received chemotherapy alone (n=1389)
Received PD-1 inhibitor alone (n=137)
Without histology (n=268)
Missing radiological evaluation (n=135)

Patients received PD-1 inhibitor
plus chemotherapy as first-line
therapy (n=573)

Excluded
No progression after first-line
chemotherapy (n=316)
Chemotherapy cycle < 2 (n=161)

Patients enrolled in the final analysis (n=96)
Chemotherapy plus PD-1 inhibitor (n=37)
Chemotherapy alone (n=59)

Figure | Patient selection diagram.
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Table | Baseline Patient Demographic and Clinical Characteristics

ALL (n=96) PD-1 ICIs Re-Challenge | Chemotherapy P
Group (n=37) Group (n=59)

Age 46.0 [37.8-52.0] 47.0 [38.0-53.0] 46.0 [37.5-51.5] 0.268

Gender 0.188
Male 75 (78.1%) 32 (86.5%) 43 (72.9%)
Female 21 (21.9%) 5 (13.5%) 16 (27.1%)

Smoking status 0.673
No 69 (71.9%) 28 (75.7%) 41 (69.5%)
Yes 27 (28.1%) 9 (24.3%) 18 (30.5%)

Drinking status 0.745
No 85 (88.5%) 32 (86.5%) 53 (89.8%)
Yes I (11.5%) 5 (13.5%) 6 (10.2%)

History 0.563
No 79 (82.3%) 32 (86.5%) 47 (79.7%)
Yes 17 (17.7%) 5 (13.5%) 12 (20.3%)

ECOG 0.153
2 5 (5.21%) 0 (0.00%) 5 (8.47%)
0-1 91 (94.8%) 37 (100%) 54 (91.5%)

Oligometastasis 1.000
No 63 (65.6%) 24 (64.9%) 39 (66.1%)
Yes 33 (34.4%) 13 (35.1%) 20 (33.9%)

Primary Metastases 0.671
No 66 (68.8%) 24 (64.9%) 42 (71.2%)
Yes 30 (31.2%) 13 (35.1%) 17 (28.8%)

Number of involved sites 0.273
One 49 (51.0%) 22 (59.5%) 27 (45.8%)
Multiple 47 (49.0%) 15 (40.5%) 32 (54.2%)

Bone metastasis 1.000
No 53 (55.2%) 20 (54.1%) 33 (55.9%)
Yes 43 (44.8%) 17 (45.9%) 26 (44.1%)

Liver metastasis 0.020
No 60 (62.5%) 29 (78.4%) 31 (52.5%)
Yes 36 (37.5%) 8 (21.6%) 28 (47.5%)

Lung metastasis 0.771
No 54 (56.2%) 22 (59.5%) 32 (54.2%)
Yes 42 (43.8%) 15 (40.5%) 27 (45.8%)

Lymph metastasis 0.871
No 60 (62.5%) 24 (64.9%) 36 (61.0%)
Yes 36 (37.5%) 13 (35.1%) 23 (39.0%)

EBV DNA level (copies/mL) 0.645
< 4000 40 (41.7%) 17 (45.9%) 23 (39.0%)
>4000 56 (58.3%) 20 (54.1%) 36 (61.0%)

1 line response 1.000
SD/PD 34 (35.4%) 13 (35.1%) 21 (35.6%)
CR/PR 62 (64.6%) 24 (64.9%) 38 (64.4%)

1*¢ line EBV-DNA clearance 0.923
CR 46 (47.9%) 17 (45.9%) 29 (49.2%)
Non-CR 50 (52.1%) 20 (54.1%) 30 (50.8%)

1% line ICls cycle 0.232
< 3 months 45 (46.9%) 14 (37.8%) 31 (52.5%)
>3 months 51 (53.1%) 23 (62.2%) 28 (47.5%)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ICls, immune-checkpoint
inhibitors.
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PD-1 ICIs re-challenge group demonstrated a DCR of 86.5%, while the chemotherapy group had a DCR of 74.5%, with
no statistically significant variance (P = 0.20, as depicted in Supplement Table 1).

Survival Outcomes
The median follow-up time was 21.1 months (IQR 16.1-28.7). For the entire cohort, the median PFS was 5.22 months (95%
CI:1.33-17.14) and median OS was 10.23 months (95% CI:1.50-32.09). The median time to progression after first-line
treatment was significantly different between PD-1 ICIs re-challenge group [8.43 (95% CI 4.3—14.0) months] and chemother-
apy alone group [5.0 (95% CI 2.8-7.2) months; P =0.027]; the median OS in the PD-1 ICIs re-challenge group and
chemotherapy group was 28.3 (95% CI 23.1-61.5) months and 24.1 months (95% CI 9.6-38.5, P =0.09, Figure 2).
Treatment specifics for the PD-1 ICIs re-challenge group and the chemotherapy group are illustrated in Supplement Figure 1.
Univariable Cox proportional hazard analysis identified the 1st line EBV-DNA clearance, red blood cell count (RBC),
hemoglobin (Hb) and mean corpuscular hemoglobin concentration (MCHC) as pretreatment prognostic markers of OS. The

time without chemotherapy in first-line, hematocrit (Hct), eosinophil, monocyte percentages and alkaline phosphatase
(ALP) correlated with PFS in univariable analysis. Univariable analysis was shown in Supplement Table 2. Multivariate

analysis revealed Ist line response as an independent predictive factor for better PFS, as well as Ist line time without
chemotherapy, Het, ALP and 1st line ICI cycle. Multivariate analysis on OS showed that 1st line EBV-DNA clearance was
associated with better OS. The results of multivariate analysis are listed in Table 2.

Subgroup Analysis Based on First-Line Treatment
In order to gain a deeper understanding of the patient population that would benefit from re-challenging with PD-1 IClIs,
we conducted comprehensive subgroup analyses. Patients achieving objective response during first-line treatment showed
significantly improved PFS when re-challenged with PD-1 ICIs compared to those receiving chemotherapy alone (P <
0.05). However, no significant difference in OS was observed between the two groups (P = 0.44). For patients achieving
SD/PD during first-line treatment, there were no significant differences in PFS and OS between the two groups (P = 0.68
and P = 0.07, respectively, Figure 3 and Supplement Figure 2).

Patients who achieved EBV-DNA clearance (EBV-DNA=0 copies/mL) during first-line treatment exhibited signifi-
cantly prolonged PFS when re-challenged with PD-1 ICIs compared to chemotherapy alone (P < 0.05). However, no
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Figure 2 Progression-free survival (A) and overall survival (B) of patients. Kaplan—Meier curves are stratified by treatment group. The log rank test was used to compare
survival between the groups.
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Table 2 Multivariable Analysis for PFS and OS

PFS oS
HR (95% CI) P HR (95% CI) P
Liver metastasis 0.79 (0.44, 1.44) 0.44 0.87(0.29, 2.54) 0.79
Number of involved sites 1.15 (0.61, 2.17) 0.68 0.78(0.21, 2.87) 0.71
Oligometasis 0.79 (0.42, 1.49) 0.47 0.49 (0.12, 2.00) 0.32
Primary metastases 0.80 (0.41, 1.55) 0.50 0.48 (0.11, 1.98) 0.31
EBV DNA level 1.37 (0.74, 2.53) 0.32 0.63 (0.18, 2.20) 0.47
Ist line EBV-DNA clearance 1.36 (0.73, 2.55) 0.33 5.02 (1.37, 18.30) P<0.05
Ist line response 2.01 (1.03, 3.90) P<0.05 0.84 (0.21, 3.29) 0.80
Ist line ICI cycle 2.30 (I.11, 4.78) P<0.05 1.68 (0.40, 7.18) 0.48
Ist line time without chemotherapy | 1.00 (1.00, 1.00) P<0.01 1.00 (1.00, 1.00) 0.33
RBC 0.43 (0.16, 1.14) 0.09 0.27 (0.04, 1.98) 0.20
MCHC 2.35 (0.91, 6.07) 0.08 2.68 (0.41, 17.48) 0.30
Mono% 1.59 (0.87, 2.89) 0.13 2.99 (0.99, 9.04) 0.05
HCT 3.74 (1.68, 8.34) P<0.01 2.20 (0.47, 10.35) 0.32
HGB 1.59 (0.54, 4.71) 0.40 0.62 (0.08, 4.68) 0.64
ALP 2.90 (1.23, 6.82) P<0.05 3.97 (0.78, 20.31) 0.10

Abbreviations: PFS, progression-free survival; OS, overall survival; RBC, red blood cell; MCHC, mean corpuscular
hemoglobin concentration; MONO?%, monocyte percentages; HCT, hematocrit; HGB, hemoglobin; ALP, alkaline phosphatase.

substantial improvement in OS was observed (P = 0.19). For patients who did not achieve EBV-DNA clearance during
first-line treatment, there were no significant survival benefits in terms of both PFS and OS between the two groups (P =
0.38 and P = 0.18, respectively, Figure 3 and Supplement Figure 2).

Among patients who received fewer than 9 cycles of PD-1 ICIs during first-line treatment, re-challenging with PD-1
ICIs in the second-line setting led to a significantly extended PFS compared to chemotherapy alone (P < 0.05). For
patients who received 9 or more cycles of PD-1 ICIs during first-line treatment, no significant differences were observed
in PFS and OS between the PD-1 ICIs re-challenge group and the chemotherapy-alone group (P = 0.31 and P = 0.19,
respectively, Figure 3 and Supplement Figure 2).

When the chemotherapy-free interval during first-line treatment was >3 months, the PD-1 ICIs re-challenge group
demonstrated a significant improvement in PFS (P < 0.01), although OS did not show a notable enhancement (P = 0.60).
When the chemotherapy-free interval was <3 months during first-line treatment, no significant differences were observed
in PFS and OS between the two groups (P = 0.51 and P = 0.55, respectively, Figure 3 and Supplement Figure 2).

Safety

The adverse events were evaluated in all enrolled patients and summarized in Table 3. These adverse events were
generally manageable. Hematologic toxicities were the most common adverse effects in both arms. Compared with the
chemotherapy group, grade 3 or higher thrombocytopenia was significantly higher in the PD-1 ICIs re-challenge group
(18.9% vs 3.4%, P =0.025). In addition, no significant differences in grade 3—4 leukopenia and neutropenia, anemia,
renal dysfunction or liver dysfunction were found between the two groups.

Discussion

To our best knowledge, this is the first study to reveal that among mNPC patients experiencing disease progression
following first-line chemotherapy combined with PD-1 ICIs treatment, second-line treatment with chemotherapy in
combination with PD-1 ICIs yields superior PFS benefits when contrasted with chemotherapy alone.

Notably, the results from several Phase III trials, including the CAPTAIN 1ST, JUPITER 02 and RATIONALE-309
trials, have demonstrated significant PFS extensions with ICIs-based regimens when compared to chemotherapy alone in
first-line recurrent/metastatic NPC treatment. Yang et al found that PD-1 ICIs plus gemcitabine with cisplatin (GP) had
significantly longer progression-free survival than in the GP group (median PFS of 9.7 versus 6.9 months), while Mai
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Figure 3 Kaplan—Meier estimates of progression-free survival based on first-line treatment, including (A) Ist line response, (B) Ist line ICls cycle, (C) Ist line EBV-DNA
clearance and (D) Ist line time without chemotherapy.
Abbreviations: CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease; ICls: immune checkpoint inhibitors.

et al found the same result (median PFS of 11.7 versus 8.0 months), which means more effective tumor control and better

prognosis.’ > Based on the results of these three pivotal phase III trials, the CSCO guidelines have now endorsed GP in

combination with PD-1 ICIs as the preferred first-line treatment regimen for recurrent/metastatic NPC.® However, even

after receiving first-line treatment with chemotherapy combined with PD-1 ICIs, nearly half of mNPC patients

experience disease progression within one year.® For these patients facing disease progression, there are currently no

established guidelines to determine the optimal anti-tumor approach.

Table 3 Adverse Events During Second-Line Therapy

N (%) PD-1 ICIs Re-Challenge Group | Chemotherapy Group P
Grade 1-2 Grade 3-4 Grade I1-2 | Grade 3-4

Leukopenia 7 (18.9) 2(54) 13 (22.0) 8 (13.6) 0.308
Neutropenia 8 (21.6) 2(54) 15 (25.4) 10 (17.0) 0.121
Anemia 19 (51.3) 4 (0.8) 30 (50.8) 4 (6.8) 0.707
Thrombocytopenia 1 (27) 7 (18.9) 10 (17) 2 (34 0.025
AST/ALT increased 3(8.1) 0 4 (6.8) 1 (1.7) 1.000
Renal dysfunction 7 (18.9) 0 4 (6.8) 0 NA

Abbreviations: ICls, immune-checkpoint inhibitors; AST, aspartate transaminase; ALT, alanine aminotransferase.
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A recent clinical data analysis encompassing over 5000 NSCLC patients who experienced disease progression after
PD-1 ICIs therapy indicated that approximately 30% of patients reinitiated PD-1 ICIs treatment after changing their
treatment regimens.'> A growing body of research suggests that continuing immune treatment for patients progressing
after first-line ICIs therapy may confer sustained clinical benefits, as evidenced across various studies in NSCLC,
melanoma and liver cancer.'>'®!” Notably, in liver cancer patients who progressed after ICIs treatment, those who
continued ICIs treatment exhibited a prolonged PFS of 5.6 months compared to 1.9 months for those who discontinued
ICIs, while those receiving combination therapy achieved even more impressive PFS figures ranging from 10.8 to 15.3
months.!” This study underscores the potential benefits of continuing PD-1 ICIs treatment after progression and high-
lights the potential for enhanced efficacy with combination regimens.

In the study, the ORR for the chemotherapy group was 23.7%, with a median PFS of only 5 months (95% CI: 2.8—
7.2), which is consistent with prior studies.'®'® Comparatively, the PD-1 ICIs re-challenge group demonstrated superior
efficacy, with an ORR of 37.8% and a DCR of 86.5%, and median PFS and OS of 8.43 months and 28.1 months,
respectively. This signifies a distinct survival benefit, with a PFS extension of 3.43 months compared to the chemother-
apy group. And there existed a potential trend towards OS benefits. This evident enhancement suggests that PD-1 ICIs re-
challenge may offer continued benefits. While the PFS advantage of the PD-1 ICIs rechallenge group over monotherapy
is evident, the ORR remains only at 37.8%. Thus, a substantial proportion of unselected patients do not experience the
anticipated benefits of immunotherapeutic rechallenge. This underscores the necessity of pinpointing the patient
subgroup best suited for PD-1 ICIs rechallenge.

Yet, the potential benefits of PD-1 ICIs treatment following disease progression post-chemotherapy and PD-1 ICIs
combination treatment have not been extensively studied. The potential mechanisms underlying the benefits of PD-1 ICIs
re-challenge are manifold. PD-1 ICIs blockade can restore T-cell function, even in cases of disease progression, by
reactivating existing T-cells within the tumor microenvironment.?* Additionally, PD-L1 expression may fluctuate, and
subsequent PD-1 ICIs therapy may decrease PD-L1 expression, enhancing treatment response.”’ Studies also suggest that
PD-1 ICIs can enhance immune cell activity and infiltration within the tumor microenvironment, facilitating immune
recognition and attack.”> Moreover, a significant proportion of patients may experience atypical responses, allowing
continued clinical benefits from PD-1 ICIs therapy.”® Collectively, these various mechanisms may explain the superior
efficacy observed with PD-1 ICIs re-challenge.

EBV-DNA serves as a crucial indicator for monitoring the therapeutic effectiveness of NPC. The Keynote-028 study
corroborates a linkage between EBV-DNA dynamics and the efficacy of pembrolizumab.?* Exploratory endeavors
conducted by Economopoulou et al within non-endemic NPC patient cohorts divulge an association between optimal
responses and reductions in post-immunotherapy EBV-DNA levels (P =0.047).>° This extensive body of research
augments the significance of plasma EBV-DNA as a pivotal determinant in assessing the efficacy of immune intervention
in mNPC. This phenomenon is likely attributable to the observation that tumors exhibiting robust immunotherapeutic
efficacy predominantly fall under the ambit of “hot” as opposed to “cold” malignancies. The strategic alignment of first-
line chemotherapy with PD-1 ICIs engenders further amelioration of the tumor’s immune microenvironment, perpetuat-
ing a state characterized by immunogenicity.”® Accordingly, EBV-DNA clearance and evaluation of treatment response
during first-line therapy may be indicators for predicting the efficacy of PD-1 ICIs rechallenge therapy.

This study has several limitations. Firstly, the sample is relatively small and the analysis was retrospective in nature,
warranting further validation in a prospective cohort with larger sample sizes. Secondly, the second-line chemotherapy
regimens were heterogeneous among patients, which might introduce potential bias. Thirdly, inconsistencies in the
selection of specific PD-1 immune checkpoint inhibitors for first- and second-line treatments could introduce confound-
ing factors influencing study outcomes. Fourthly, the unavailability of patient-level PD-L1 expression data constrains
comprehensive prognostic analyses. Lastly, while there is potential for observed progression-free survival benefits to
translate into overall survival advantages, extended follow-up assessments are crucial to establish the conversion of PFS
benefits from PD-1 ICIs rechallenge into tangible OS gains.
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Conclusion
In conclusion, mNPC patients who progressed from prior anti-PD1 therapy could benefit from the anti-PD1 rechallenge
in combination with chemotherapy. However, further validation through prospective large-sample clinical trials is
urgently required.
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