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Introduction: The majority of head and neck squamous cell carcinomas (HNSCC) are diagnosed at an advanced stage, often
necessitating standard treatments such as surgery or concurrent chemoradiotherapy.

Methods: This was a real-world study conducted between January 2021 and October 2024. The study enrolled 42 previously
untreated patients diagnosed with locally advanced head and neck squamous cell carcinoma (LA-HNSCC). Patients received induction
chemotherapy (IC) with or without immunotherapy followed by radiotherapy at our hospital.

Results: The group receiving immunotherapy with IC (I+IC, N=26) demonstrated an 82.6% objective response rate (ORR) and
a 92.3% disease control rate (DCR). In contrast, patients treated with IC (N=16) alone exhibited an ORR of 37.5% and a DCR of
93.8%. With a median follow-up of 28.9 months, the I+IC group showed a 100% 6-month progression-free survival (PFS) and an
88.5% 12-month PFS, with a 92.3% overall survival (OS) rate at 12 months.

Discussion: This real-world study suggests that the addition of immunotherapy to IC holds promise for improving treatment
outcomes in locally advanced HNSCC. The findings underscore the need for further research involving a larger patient population
to validate these preliminary results.
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Introduction

The majority of head and neck squamous cell carcinomas (HNSCC) are diagnosed at an advanced stage, often
necessitating standard treatments such as surgery or concurrent chemoradiotherapy.' An alternative approach for patients
with extensive tumor involvement or those seeking organ preservation is induction chemotherapy followed by concurrent
chemoradiotherapy. Induction therapy is vital in locally advanced HNSCC (LA-HNSCC) for organ preservation,
particularly in locally advanced laryngeal and hypopharyngeal cancers. It is also indicated for very advanced diseases
(N2c, N2b, N3), high-risk distant metastasis, tumors adjacent to or invading surrounding organs (eg, tracheal compres-
sion), symptomatic locally advanced diseases impeding radical chemoradiotherapy, and as a bridge when radiotherapy is
delayed.” However, the effectiveness of this combined approach in terms of extending patient survival has been a subject
of debate in various trials.**

Recent years have witnessed the remarkable impact of immunotherapy on the outcomes of several cancers. Immune
checkpoint inhibitors have secured approval as first-line treatments for recurrent and/or metastatic HNSCC as well.”
Early clinical studies have shown promise in enhancing clinical outcomes for operable LA-HNSCC with neoadjuvant
immunotherapy.®’ This year, the Phase III Keynote 689 trial demonstrated that neoadjuvant and adjuvant pembrolizumab
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significantly improved event-free survival in LA-HNSCC.® The theoretical potential for immunotherapy to be clinically
effective in patients with locally inoperable advanced head and neck squamous cell carcinoma is significant. Among
these patients, those with human papillomavirus (HPV) - positive tumors may derive particular benefit from immu-
notherapy, as emerging evidence suggests that HPV positivity is associated with enhanced response to immune
checkpoint inhibitors.”

However, two pivotal randomized phase III trials exploring the combination of chemoradiotherapy with checkpoint
inhibitors for LA-HNSCC, namely the Keynote-412 trial and Javelin Head and Neck 100 trial, yielded disappointing
results.'®'? These disappointments may, in part, be attributed to T-cell dysfunction induced by excessive radiation to the
lymph node drainage areas. The utilization of induction chemotherapy in conjunction with immunotherapy could mitigate
the impact of over-irradiation of lymphatic drainage regions and, as a result, potentially improve clinical efficacy.

This study, therefore, sets out to investigate the safety and efficacy of combining induction chemotherapy with a PD-1
inhibitor in the treatment of LA-HNSCC.

Methods

Study Design and Treatment
This was a real-world study conducted between January 2021 and October 2024. The study enrolled 42 previously
untreated patients diagnosed with LA-HNSCC. Patients received induction chemotherapy (IC) with or without immu-
notherapy followed by radiotherapy at our hospital. After three cycles of IC, patients proceeded with immunotherapy
combined with chemoradiotherapy and received immunomaintenance therapy for one year unless intolerable adverse
effects occurred. In cases where IC failed, patients were transitioned to concurrent chemoradiotherapy immediately.
The IC regimen consisted of 3 cycles, with paclitaxel for injection (albumin-bound) (CSPC OUYI Pharmaceutical
Co., Ltd.) at a dosage of 175-200 mg/m”2 administered on day 1 and cisplatin (QILU Pharmaceutical Co, Ltd). at
a dosage of 70-75 mg/m* given between days 1 and 2, with a three-week interval between cycles. Pembrolizumab
(Merck Sharp & Dohme, MSD), a PD-1 inhibitor, was administered at a fixed dose of 200 mg once every three weeks.
Definitive chemoradiotherapy involved a combination of radiotherapy with an approximate dose of 70 Gy and cisplatin
(40 mg/m*) administered weekly.

Patients

Eligible patients had histologically confirmed HNSCC at stage III-IVB, defined as ¢TON3/cT1-2-N1-3/CT3-4 NO-3
based on the 8th AJCC classification, originating from the oral cavity, oropharynx, hypopharynx, or larynx. All patients
had not undergone prior anti-cancer therapy and exhibited normal hematological, hepatic, and renal function. Patients
were classified based on the Eastern Cooperative Oncology Group (ECOG) performance status, which was 0 or 1. HPV
status for oropharyngeal cancer was determined through pl16 IHC, and PD-L1 status was assessed using the 22C3
antibody.

Endpoints

The primary endpoint was the objective response rate (ORR) of IC. Secondary endpoints included progression-free
survival (PFS), overall survival (OS), and safety. ORR was defined as the proportion of patients achieving a complete or
partial response according to RECIST 1.1 criteria, as assessed by the treating physicians before radiotherapy. PFS
measured the time from the initiation of IC to disease recurrence or death from any cause, while OS calculated the period
from the start of IC to all-cause mortality. Toxicity was assessed based on the National Cancer Institute Common
Terminology Criteria for Adverse Events (version 5.0) during IC. Patient dropouts were primarily due to the COVID-19
pandemic, which led to disruptions in treatment schedules and follow-up visits.

Statistical Analysis
Statistical analyses were conducted using SPSS version 27.0, and graphical representations were generated using
GraphPad Prism version 9.00. Numerical variables are presented as medians with 95% confidence intervals [CI].
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ORR, disease control rate (DCR), and their 95% CIs were computed using the Clopper and Pearson method. Survival
analysis was performed using the Kaplan—Meier method, assessing PFS and OS. Univariate Cox regression analysis
incorporated various factors to identify prognostic factors for survival and disease relapse, yielding hazard ratios (HRs)
and 95% Cls. Statistical significance was defined as p < 0.05.

Results

Characteristics of the Patients

Demographics

The median age at diagnosis for the entire cohort was 57 years, with an age range of 45 to 81. Males constituted the

majority, comprising 88% of the patient population.

Treatment Regimens

Out of the 42 patients included in the study, 26 individuals underwent a combined treatment approach with programmed
death 1 (PD-1) inhibitors alongside IC, while the remaining patients received IC as a standalone therapy. Among those
who received PD-1 inhibitors, Pembrolizumab was administered to 15 patients, sintilimab to 4 patients, Tririplizumab to
2 patients, Carrezizumab to 4 patients, and Tislelizumab to 1 patient. Detailed baseline characteristics of the patient
cohort are summarized in Table 1.

Table | Patient Characteristics of Treated Patients

Variable Overall, N = 42* | I, N = 16% | IC+l, N = 26* | p-value®
Man 37 (88%) 14 (88%) 23 (88%) >0.9
Age 0.3
<60 17 (40%) 5 (31%) 12 (46%)
260 25 (60%) Il (69%) 14 (54%)
Smoke 27 (64%) 11 (69%) 16 (62%) 0.6
Tobacco smoking number (per year) 0.4
<500 3 (7.3%) 0 (0%) 3 (12%)
500-1000 16 (39%) 7 (44%) 9 (36%)
>1000 7 (17%) 4 (25%) 3 (12%)
NA 16 5 I
Drink 20 (48%) 8 (50%) 12 (46%) 0.8
Primary tumor site 0.6
Larynx 3(7.1%) | (6.2%) 2 (7.7%)
Oral cavity 3 (7.1%) 0 (0%) 3 (12%)
Oropharynx 19 (45%) 7 (44%) 12 (46%)
Hypopharynx 17 (40%) 8 (50%) 9 (35%)
Differentiation 0.9
Low 11 (34%) 3 (27%) 8 (38%)
Normal 19 (59%) 7 (64%) 12 (57%)
High 2 (6.2%) | (9.1%) | (4.8%)
NA 10 5 5
PD-LI status 0.085
<I 9 (21%) 531%) 4 (15%)
1-20 13 (31%) 2 (12%) Il (42%)
220 8 (19%) 2 (12%) 6 (23%)
NA 12 7 5

(Continued)
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Table | (Continued).

Variable Overall, N =42*% | I, N = 16* | IC+l, N = 26* p-value#
HPYV status Oropharynx only (pl6 positivity) (n=18) 9 (35%) 4 (44%) 5 (29%) 0.7
AJCC stage (according to TNM eighth edition) 0.2
I 2 (4.8%) 1 (6.2%) | (3.8%)

n 7 (17%) 1 (6.2%) 6 (23%)

IVA 17 (40.4%) 9 (56.2%) 8 (31%)

IVB 16 (38.4%) 5 (31.2%) 11 (42%)

ECOG 0.2
0 12 (29%) 5 31%) 7 27%)

| 30 (71%) Il (69%) 19 (73%)

The number of chemotherapy cycles before radiotherapy >0.9
| 2 (5%) | (6%) | (4%)

2-3 27 (64%) 10 (63%) 17 (65%)

>4 13 (31%) 5 (31%) 8 (31%)

The total cycles of chemotherapy 0.3
| 2 (5.0%) 2 (14%) 0 (0%)

2 7 (18%) 2 (14%) 5 (19%)

3 10 (25%) 5 (36%) 5 (19%)

4 Il (28%) 4 (29%) 7 (27%)

5 3 (7.5%) 0 (0%) 3 (12%)

6 6 (15%) 1 (7.1%) 5 (19%)

7 1 (2.5%) 0 (0%) | (3.8%)

NA 2 2 0

Efficacy of therapy prior to radiotherapy 0.3
PR 28 (66.4%) 9 (56.3%) 19 (73.1%)

SD Il (26%) 6 (37.5%) 5 (19.2%)

PD 2 (4.8%) 0 (0%) 2 (7.7%)

NA | | 0

The number of cycles of Cisplatin during radiotherapy 0.031
0 15 (43%) 3 (30%) 12 (48%)

| 1 (2.9%) I (10%) 0 (0%)

2 7 (20%) 0 (0%) 7 (28%)

3 6 (17%) 2 (20%) 4 (16%)

4 4 (11%) 2 (20%) 2 (8.0%)

5 1 (2.9%) I (10%) 0 (0%)

6 1 (2.9%) I (10%) 0 (0%)

NA 7 6 |

The number of cycles of immunotherapy <0.001
0 16 (38%) 16 (100%) 0 (0%)

1-6 10 (24%) 0 (6.2%) 10 (38%)

7-12 5 (12%) 0 (0%) 5 (19%)

>12 10 (24%) 0 (0%) 10 (38%)

NA | 0 |

Therapy Regimen <0.001
PD-1+TP 22 (52%) 0 (0%) 22 (85%)

TP 11 (26%) Il (69%) 0 (0%)
TP+Cetuximab 4 (9.5%) 4 (25%) 0 (0%)

TPEx | (2.4%) 1 (6.2%) 0 (0%)

Other 4 (9.5%) 0 (0%) 4 (15%)

Notes: *n (%); Median (IQR). *Fisher’s exact test; Pearson’s Chi-squared test; Wilcoxon rank sum test.
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Safety and Feasibility
Within the [+IC group, treatment specifics varied. Two patients received only one cycle of IC due to cervical lymph node
enlargement, while three patients underwent four cycles of IC while waiting for radiotherapy. One patient completed six
IC cycles but did not proceed to radiotherapy due to the impact of the COVID-19 pandemic. The majority in this group
successfully completed the intended three cycles of IC. Importantly, all patients in this group received a minimum of five
cycles of immunotherapy. As of the most recent update, fourteen patients have ceased immunotherapy: six due to adverse
reactions (specifically, recurrence of psoriasis and immune pneumonia), three owing to disease progression, and five who
discontinued treatment voluntarily. Ten patients successfully completed a full year of immunotherapy, and the remaining
two patients continue on immunomaintenance therapy. In contrast, all patients in the IC-only group completed two or
three cycles of IC.

Notably, the incidence of adverse events of any grade in the IC+I group did not exceed that of the IC group. The
detailed composition of adverse events in both groups can be found in Table 2.

Table 2 Adverse Events in the Two Groups

Variable Overall, N=42% | I, N=16* | I+IC, N = 26* p-value#
Hematological Toxicity 0.13
0 29 (69%) 9 (56%) 20 (77%)

| 4 (9.5%) 3 (19%) | (3.8%)

2 6 (14%) 4 (25%) 2 (7.7%)

3 | (2.4%) 0 (0%) | (3.8%)

4 2 (4.8%) 0 (0%) 2 (7.7%)

Hair Loss 0.6
0 7 (17%) 4 (25%) 3 (12%)

| 4 (9.5%) 1 (6.2%) 3 (12%)

2 31 (74%) Il (69%) 20 (77%)

Fatigue 0.062
0 27 (64%) 13 (81%) 14 (54%)

| 8 (19%) 3 (19%) 5 (19%)

2 7 (17%) 0 (0%) 7 (27%)
Gastrointestinal Toxicity 0.3
0 28 (67%) 13 (81%) 15 (58%)

| 9 (21%) 2 (12%) 7 (27%)

2 5 (12%) 1 (6.2%) 4 (15%)

Liver dysfunction >0.9
0 41 (98%) 16 (100%) 25 (96%)

2 | (2.4%) 0 (0%) 1 (3.8%)

Peripheral neuropathy 0.8
0 37 (88%) 15 (94%) 22 (85%)

| 3 (7.1%) 1 (6.2%) 2 (7.7%)

2 2 (4.8%) 0 (0%) 2 (7.7%)
Hyperthyroidism 4 (9.5%) 0 (0%) 4 (15%) 0.3
Hypothyroidism 2 (4.8%) 0 (0%) 2 (7.7%) 0.5
Rash 0.5
0 31 (74%) 13 (81%) 18 (69%)

| 4 (9.5%) 2 (12%) 2 (7.7%)

2 3 (7.1%) 1 (6.2%) 2 (7.7%)

3 4 (9.5%) 0 (0%) 4 (15%)

Renal Dysfunction >0.9
0 40 (95%) 16 (100%) 24 (92%)

| | (2.4%) 0 (0%) 1 (3.8%)

2 | (2.4%) 0 (0%) | (3.8%)

Notes: *n (%). “Fisher’s exact test.
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Efficacy Outcomes

Regarding the therapeutic effects before radiotherapy, the 26 patients who received immunotherapy demonstrated
a significant tumor response: 19 patients exhibited PR, five maintained SD, and two experienced PD. This resulted in
an impressive ORR of 82.6% and a DCR of 92.3%, as visually depicted in Table 1 and Figure 1. In contrast, among the
16 patients who received IC alone, a lower proportion achieved PR, with no CR observed. Consequently, the ORR in this
group was 37.5%, while the DCR was 93.8%. Statistical analysis using Fisher’s Exact Test for Count Data revealed
a significant difference in ORR between the two groups (P = 0.0002).

In our study, PD-L1 expression was assessed in 31 patients, revealing varied ORR across different PD-L1 expression
levels. Specifically, in the PD-L1 < 1 group, the ORR was 50% (n=2) in the TP + PD-1 group, 0% (n=2) in the TP group,
and 25% (n=4) in the TP + Cetuximab group. In the PD-L1 > 1 and < 10 group, the ORR was 83.3% (n=6) in the TP +
PD-1 group and 33.3% (n=3) in the other + PD-1 group. In the PD-L1 > 10 and < 20 group, the ORR was 66.7% (n=3) in
the TP + PD-1 group. Lastly, in the PD-L1 > 20 group, the ORR was 100% (n=1) in the TPEx group, 0% (n=1) in the TP
group, and 83.3% (n=6) in the PD-1 + TP group. Fisher’s exact test showed no statistically significant differences in ORR
between groups within each PD-L1 expression level.

In our study, we evaluated the efficacy of different treatment regimens in 26 patients with documented HPV status, of whom 9
were HPV-positive and 17 were HPV-negative. Among the HPV-positive patients, 7 had oropharyngeal cancer and 2 had
hypopharyngeal cancer. The ORR for the different treatment groups within the HPV-positive cohort were 50% in the TP group
(n=2), 100% in the TPEx group (n=1), and 75% in the TP + PD-1 group (n=4). In the HPV-negative cohort, the ORR was 50% in
the TP group (n=2), 80% in the TP + PD-1 group (n=10), 66.7% in the TP + Cetuximab group (n=3), and 100% in the other + PD-
1 group (n=2). Fisher’s exact test revealed no statistically significant differences in ORR between HPV-positive and HPV-
negative groups (p=0.34).
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Figure | Waterfall plot of tumor shrinkage in patients treated with induction chemotherapy and immunotherapy. This figure illustrates the individual tumor shrinkage in 26
patients with locally advanced head and neck squamous cell carcinoma (LA-HNSCC) treated with induction chemotherapy in combination with immunotherapy (1+IC). The
waterfall plot shows the percentage change in tumor size for each patient, highlighting the response to treatment. Among these patients, 19 exhibited partial response (PR),
5 had stable disease (SD), and 2 experienced progressive disease (PD), resulting in an objective response rate (ORR) of 82.6% and a disease control rate (DCR) of 92.3%.
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Follow-Up and Survival Outcomes

As of October 27, 2024, with a median follow-up duration of 28.9 months, ranging from 22.9 to 34.9 months,
the group receiving induction chemotherapy combined with immunotherapy (I+IC) exhibited a noteworthy
6-month PFS rate of 100%, indicating a favorable early outcome. At the 12-month mark, the PFS rate remained
encouraging at 88.5% (23 out of 26), suggesting sustained disease control. Furthermore, the OS rate at 12
months was robust, with 92.3% of patients (24 out of 26) achieving this milestone. Comparatively, the 12-month
PFS and OS rates in the IC group showed significant differences compared to the I+IC group (PFS p = 0.02, OS
p = 0.000).

These findings suggest that the addition of immunotherapy to induction chemotherapy may offer potential
benefits in terms of PFS and OS. Although these differences did not reach statistical significance in our current
analysis, there was a trend towards improvement within the IC+I group suggesting potential improvement in PFS
and OS (PFS p-value = 0.53, OS p-value = 0.19). With a median follow-up of 28.9 months, the median PFS and
OS endpoints were not achieved for either Group I or Group I+IC within the study period (Figures 2 and 3).
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Figure 2 Kaplan-Meier curves for progression-free survival (PFS) in patients with LA-HNSCC. This figure presents the Kaplan-Meier curves for progression-free
survival (PFS) in patients with locally advanced head and neck squamous cell carcinoma (LA-HNSCC) treated with induction chemotherapy (IC) alone or in
combination with immunotherapy (I+IC). The curves depict the time to disease progression or death from any cause. The addition of immunotherapy to IC showed
a trend towards improved PFS, although the difference did not reach statistical significance (PFS p-value = 0.53). The median PFS was not reached for either group
within the study period.
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Figure 3 Kaplan-Meier curves for overall survival (OS) in patients with LA-HNSCC. This figure displays the Kaplan-Meier curves for overall survival (OS) in patients with
locally advanced head and neck squamous cell carcinoma (LA-HNSCC) treated with induction chemotherapy (IC) alone or in combination with immunotherapy (1+IC). The
curves illustrate the survival rates over time for the two treatment groups. The addition of immunotherapy to IC showed a trend towards improved OS, although the
difference did not reach statistical significance (OS p-value = 0.19). The median OS was not reached for either group within the study period.

Discussion
This is a real-world study, and preliminary results suggest that immunotherapy combined induction chemotherapy can
lead to higher ORR, PFS, and OS benefits compared to induction chemotherapy alone.

The majority of LA-HNSCC is deemed unresectable due to the intricate anatomical structure of the head and neck
region. Consequently, treatment strategies must not only prioritize therapeutic efficacy and toxicity but also strive to
preserve organ function to the utmost extent.

Induction chemotherapy not only reduces tumor micrometastasis but also decreases the tumor stage, thereby
enhancing organ function preservation. However, the standard TPF (docetaxel, cisplatin, 5-fluorouracil) regimen is
highly toxic and poorly tolerated by a majority of patients. Furthermore, there is insufficient evidence to confirm the
ability of the TPF regimen to prolong patient survival and improve prognosis; thus, its clinical application remains
limited."

In recent years, immunotherapy has demonstrated remarkable success in treating various tumors and has emerged as
a groundbreaking therapy for malignancies. For relapsed and/or metastatic HNSCC, immunotherapy has been recom-
mended as the preferred first-line treatment option. This recommendation primarily stems from the findings of
KEYNOTE-048 study results. The latest follow-up data revealed that among individuals with PD-L1 CPS > 20,
monotherapy with pembrolizumab achieved a 5-year survival rate of 19.9%, significantly surpassing the control group’s
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rate of 7.4%. Additionally, combination therapy involving immunotherapy and chemotherapy yielded a 5-year survival
rate of 23.9%, compared to just 6.4% in the control group.'* Consequently, immunotherapy intervention has altered the
prognosis for HNSCC patients.

Many attempts have been made to explore immunotherapy in the context of locally advanced malignancies. In non-
small cell lung cancer, combining immunotherapy with chemoradiotherapy has shown success for patients with
unresectable locally advanced tumors. The PACIFIC study confirmed that sequential administration of duvalizumab (a
PD-L1 inhibitor) after concurrent chemoradiotherapy can significantly prolong median survival time from 29.1 months to
47.5 months and increase the 5-year survival rate by 9.5%.'> However, in the case of locally advanced head and neck
squamous cell carcinoma (LA-HNSCC), two important phase III clinical trials, JAVELIN Head & Neck 100'? and
KEYNOTE 412'¢ failed to demonstrate survival benefits when combining chemoradiotherapy with immunotherapy.
Subsequent analyses revealed that pembrolizumab plus CRT was effective specifically for patients with CPS>20,
resulting in a higher 3-year overall survival rate of 79.1% compared to CRT alone; this benefit continued to increase
over time during follow-up periods. Additionally, recent four-year follow-up results from another study presented at
ESMO suggest that concurrent chemoradiotherapy followed by pembrolizumab may be more effective than concurrent
chemoradiation combined with pembrolizumab, providing clinical benefits independent of PD-L1 expression status.'’
Therefore, further exploration is needed regarding the model of combining immunotherapy with radiotherapy for LA-
HNSC. Thus, for LA-HNSCC, the model of immunotherapy combined with radiotherapy still needs to be explored.

In recent years, preliminary findings have shown that neoadjuvant immunotherapy combined with chemotherapy LA-
HNSCC can provide clinical benefits. In 2023, ASCO reported two clinical trials investigating the combination of
neoadjuvant chemotherapy and immunotherapy: the DEPEND trial'® and the NeoCPC trial.'” The DEPEND trial is
a Phase II study evaluating nivolumab, paclitaxel, and carboplatin followed by response-stratified chemoradiotherapy in
previously untreated stage IVA-B HPV (-) HNSCC patients. The results demonstrated an ORR of 89%, with tumor
regression of >50% observed in 54% of patients. The 2-year PFS was 64%, while overall survival (OS) reached 76%. In
the NeoCPC trial, locoregionally advanced resectable HNSCC patients received neoadjuvant immunochemotherapy with
camrelizumab, nab-paclitaxel, and cisplatin for three cycles followed by radiotherapy or surgery. The ORR achieved was
89.6% (43/45), with a major pathological response (MPR) observed in 63% of surgically treated patients including
a pathologic complete response (pCR) rate of 55.6%. A retrospective study investigated the clinical outcomes of DCF
induction chemotherapy combined with or without sintilimab followed by surgery for LA-HNSCC.'® After three cycles
of treatment, compared to chemotherapy alone group, immunochemotherapy showed an ORR of 84.6% and a higher two-
year PFS rate at 44%, whereas control group had rates at only 68.4% and 17%. Although statistical significance was not
reached between groups, this study also explored immunotherapy combined with nab-paclitaxel and cisplatin regimen
which exhibited better tolerability among patients achieving an ORR reaching 74%, as well as showing trends towards
improved PFS and OS outcomes over time during follow-up period. Currently, the standard regimen for induction
chemotherapy remains the TPF regimen, followed by sequential radiotherapy alone due to its poor tolerability. In this
study, most patients exhibited good tolerance and subsequently received CCRT. However, we also observed that when the
number of cycles of induction chemotherapy reached or exceeded 4 cycles, there was a significant decline in patient
physical fitness and a notable increase in the number of patients receiving radiotherapy alone. Therefore, our study
suggests that the optimal number of cycles for induction chemotherapy is still 2-3 cycles.

In China, various PD-1 monoclonal antibodies are currently being used clinically across different cancer types.
Among them, non-small cell lung cancer has witnessed extensive clinical applications with different PD-1 monoclonal
antibodies such as pembrolizumab, tislelizumab, nivolumab, sintilimab and tislelizumab. These antibodies have demon-
strated similar efficacy results in clinical studies while maintaining acceptable side effects profiles. Due to various
reasons specific to our patients’ conditions, treatment regimens involving different PD-1 monoclonal antibodies were
employed. However, the findings from our research indicate that regardless of which PD-1 monoclonal antibody patients
choose, effective outcomes and tolerability are consistently achieved.

In conclusion, this real-world study suggests that the addition of immunotherapy to IC holds promise for improving
treatment outcomes in locally advanced HNSCC. The findings underscore the need for further research involving a larger
patient population to validate these preliminary results. Such validation could pave the way for a more effective and
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personalized therapeutic approach in the management of locally advanced HNSCC. Thus, suggesting that combining
immunotherapy with induction chemotherapy followed by CCRT, and subsequent immune sequential therapy, may
emerge as an effective treatment option for LA-HNSCC.

Despite the encouraging preliminary findings, our study is subject to several limitations that must be acknowledged.
Firstly, the observational nature of our study design inherently introduces potential biases and challenges in controlling
for unmeasured confounders and selection bias, which are common limitations of non-randomized studies. This may
affect the robustness of our conclusions.

Secondly, the relatively small sample size limits the statistical power of our analyses, making it difficult to detect
significant differences in PFS and OS between treatment groups. This also restricts our ability to perform more granular
subgroup analyses, such as stratifying by PD-L1 expression levels or HPV status, which could provide deeper insights
into treatment efficacy. The lack of statistical significance in PFS and OS, as well as the inability to conduct
comprehensive stratified analyses, underscores the need for larger, more diverse patient cohorts in future studies.

Thirdly, the heterogeneity in treatment regimens, including the use of different PD-1 inhibitors and chemotherapy
combinations, adds complexity to the interpretation of our results. While this reflects real-world clinical practice, it also
introduces variability that can obscure the true effects of individual treatments.

Lastly, the short follow-up period precludes definitive conclusions about long-term outcomes, including the durability
of response and the incidence of late toxicities. Longer-term follow-up is essential to fully assess the impact of these
treatment regimens on patient survival and quality of life.

Conclusion

In summary, our study indicates that incorporating immunotherapy into IC may enhance PFS and OS in patients with
LA-HNSCC. Although statistical significance was not achieved, the observed trends suggest potential benefits of this
combination therapy. Further investigation in larger clinical trials is warranted to validate these findings and optimize
treatment protocols for LA-HNSCC.
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