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Background

To assess the oncologic outcomes in patients with oral squamous cell carcinoma (SCC) who underwent treatment with radiotherapy (RT) or chemoradiation therapy (CRT) following neoadjuvant immunochemotherapy and surgery.





Methods

Data from patients who underwent neoadjuvant immunochemotherapy, surgery, and adjuvant therapy were collected prospectively and analyzed retrospectively. The primary outcomes assessed were 3-year overall survival and locoregional control. Secondary endpoints included the objective response rate (ORR), rates of pathologic complete response (pCR) and major pathologic response (MPR), as well as safety.





Results

A total of 137 patients were included in the analysis. Neoadjuvant therapy yielded an ORR of 81.7%, with pCR and MPR achieved in 47 and 73 patients, respectively. Grade III and IV adverse events were rare, comprising only 1.6% of all events. The addition of adjuvant chemotherapy to RT did not show a significant reduction in the risk of locoregional recurrence. However, with regards to overall survival, the hazard ratios were 0.85 (95% CI: 0.73-0.96) for the MPR group and 0.66 (95% CI: 0.37-0.89) for the pCR group, both significantly higher than that in patients with incomplete pathologic response. The addition of adjuvant chemotherapy to RT was associated with a 5% reduction in the risk of mortality (95% CI: 1%-14%), the protective effect of CRT was the most obvious in patients with MPR.





Conclusion

Neoadjuvant immunochemotherapy demonstrated high safety and efficacy in oral SCC. CRT was superior to RT in terms of overall survival especially in patients with MPR when administered following neoadjuvant immunochemotherapy and surgery.





Keywords: neoadjuvant immunochemotherapy, oral squamous cell carcinoma, chemoradiation, radiotherapy, safety





Background

Oral squamous cell carcinoma (SCC) represents the predominant histological subtype among head and neck malignancies, often presenting at an advanced local stage upon initial detection (1). The standard therapeutic approach typically involves a combination of surgical intervention and adjuvant radiotherapy (RT). However, despite advancements in reconstructive techniques utilizing regional and free flap procedures, the profound impact of vital organ resection on the quality of life remains a significant concern in clinical practice (2, 3).

While traditional neoadjuvant chemotherapy regimens centered around platinum agents have not shown a significant survival advantage in oral SCC (4), they have been linked to a substantial increase in the possibility of preserving the mandible by nearly 50% (5). With a deepening understanding of immune checkpoint pathways, immunotherapy has emerged as a superior alternative to traditional chemoradiotherapy, leading to prolonged overall survival in recurrent or metastatic head and neck SCC (6, 7). Nivolumab and pembrolizumab has been approved by FDA in SCC in head and neck (8). The integration of immunotherapy into neoadjuvant protocols has garnered considerable interest, with a series of clinical trials demonstrating that neoadjuvant immunotherapy, with or without chemotherapy, can achieve an impressive objective response rate (ORR) exceeding 95%. Moreover, pathologic complete response (pCR) rates of 30% or higher and major pathologic response (MPR) rates of approximately 70% have been observed (9, 10). These compelling outcomes prompt a reevaluation of the optimal management approach for oral SCC patients who achieve pCR or MPR following neoadjuvant immunotherapy.

Against this backdrop, the present study aims to assess the oncologic outcomes in oral SCC patients who have undergone treatment with radiotherapy (RT) or chemoradiation therapy (CRT) following neoadjuvant immunochemotherapy and surgery.





Patients and methods




Ethical approval

This study was approved by Henan Cancer Hospital Institutional Research Committee, and written informed consent for medical research was obtained from all patients before starting the treatment. All methods were performed in accordance with the relevant guidelines and regulations.





Study design

In pursuit of this objective, prospectively collected data was subjected to retrospective analysis. Commencing in January 2019, a regimen combining immunotherapy and chemotherapy was implemented in neoadjuvant management of locally advanced oral SCC following thorough elucidation of potential complications. Between January 2019 and December 2022, a total of 154 patients diagnosed with primary locally advanced oral SCC underwent neoadjuvant immunochemotherapy, with subsequent surgical intervention performed on 137 patients who constituted the final cohort for analysis; 17 patients were excluded due to lack of surgical intervention. Comprehensive data encompassing demographic profiles, pathological characteristics, treatments administered, and follow-up details for these patients were meticulously documented.





Variable definition

Assessment of all pathological sections was conducted by at least two specialized head and neck pathologists. Locally advanced disease staged as cT1-2N1-3 or cT3-4N0-3 was classified in alignment with the 8th edition of the AJCC system. Lymphovascular invasion (LVI) was deemed positive if cancer cells were detected within lymphatic vessels, while perineural invasion (PNI) was considered positive if cancer cells infiltrated a nerve. Extranodal extension (ENE) was indicative of cancer cells extending beyond the lymph node (LN) capsule. pCR denoted the absence of residual viable tumor cells in both the primary tumor and all resected lymph nodes, whereas MPR indicated ≤10% residual viable tumor cells in the resected tumor specimens. Incomplete pathological response (IPR) signified the presence of >10% viable tumor cells in resected tumor specimens. Immunohistochemical staining of PD-L1 expression was performed using the PD-L1 IHC 22C3 pharmDx assay with evaluation based on the combined positive score (CPS), determined by the number of PD-L1-staining cells divided by the total viable tumor count.

ORR was defined as the proportion of patients exhibiting a best response of complete or partial response as per RECIST 1.1 criteria before surgery (11). Clinical to pathological downstaging was characterized by a decline in T or N stage of pathologic staging relative to clinical staging (cTNM) according to the 8th edition of the AJCC cancer staging manual. Adverse events were graded in accordance with the National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0 (12).





Outcome variables

Primary outcome variables encompassed 3-year overall survival (OS) and locoregional control (LRC), with OS time calculated from the date of surgery to the date of death or last follow-up, and LRC time calculated from the date of surgery to the date of initial locoregional recurrence or last follow-up. Co-secondary endpoints included ORR, rates of pCR and MPR, and safety markers.





Treatment

Treatment protocols involved the administration of docetaxel at 75mg/m2 on days 1 and 8, cisplatin at 75mg/m2 on days 1 and 2, and pembrolizumab at 200mg on day 4 of each three-week cycle for two or three cycles. Surgery was scheduled within one to four weeks post completion of the six-week neoadjuvant regimen. Surgical plans and resection margins were predefined based on baseline evaluations preceding neoadjuvant therapy and remained unchanged irrespective of treatment response. Subsequent RT or CRT was initiated within six weeks post-surgery, targeting the tumor bed with a 1-2cm margin, and a prescribed dose of 60-66 Gy. Adjuvant chemotherapy was administered guided by clinical judgment and pathological characteristics, typically entailing cisplatin over 4-6 cycles at 75mg/m2.





Statistical analysis

For primary outcome variables, the impact of RT versus CRT on OS and LRC was assessed using univariate and multivariable Cox models, with outcomes presented as hazard ratios (HR) and 95% confidence intervals (CI). Secondary endpoints were descriptively outlined. Statistical analyses were conducted using R 3.4.4, with a significance level set at p<0.05.






Results




Baseline data

A total of 137 patients (90 males and 47 females) were enrolled for analysis, with a mean age of 50 ± 18 years. Among the cohort, 80 patients were active smokers, and 61 individuals reported alcohol consumption. Primary tumor sites were categorically distributed as follows: 61 cases in the tongue, 31 in the floor of the mouth, 25 in the buccal region, and 20 in the gingiva. Clinical tumor staging revealed T2 tumors in 14 patients, T3 in 85, and T4 in 38 cases. Notably, 87 patients presented with clinically positive lymph nodes, with 29 cases classified as N1, 40 as N2, and 18 as N3. Cancer staging indicated stage III disease in 39 patients and stage IV in 98 individuals. Assessment of PD-L1 expression demonstrated a CPS of less than 1 in 32 patients and 20 or higher in 38 patients. All patients achieved negative surgical margins. Two and three cycles of neoadjuvant therapy were administered to 100 and 37 patients, respectively. of Among the cohort, 77 patients underwent treatment with RT, while the remaining received treatment via CRT. Both treatment groups demonstrated a harmonious distribution across these parameters (Table 1, all p>0.05).


Table 1 | Baseline date of the 137 patients treated by neoadjuvant immunochemotherapy.







Efficacy

All patients completed the designated two cycles of neoadjuvant immunochemotherapy. Clinical evaluation revealed that 32 patients attained a complete response, 80 manifested a partial response, and 25 displayed stable disease, with no instances of disease progression. An impressive ORR of 81.7% was observed (Figure 1). Upon pathological assessment, 47 patients achieved pCR, 73 exhibited MPR, and IPR was observed in only 17 patients. Clinical to pathological downstaging was observed in 120 patients (87.6%).




Figure 1 | Clinical evaluation of neoadjuvant immunochemotherapy efficacy in the 137 patients with oral squamous cell carcinoma.



Association analysis demonstrated that among patients achieving a clinical complete response, all achieved a pCR. Conversely, among patients without a clinical complete response, only 14.3% attained a pCR, signifying a significant distinction (Table 2, p<0.001).


Table 2 | Efficacy of neoadjuvant immunochemotherapy in the 137 patients.







Safety

A total of 621 adverse events were documented, with an average of 4.5 events per patient, but there was no long term events. Severe grade III and IV adverse events were notably rare, accounting for merely 1.6% of all reported events and were observed in 10 patients. The most prevalent adverse reactions were alopecia (100%), nausea (65.0%), and leukopenia (54.7%), whereas anemia was the least frequent adverse event (n=3, 2.2%). Severe adverse symptoms were predominantly associated with leukopenia and thrombocytopenia (Table 3).


Table 3 | Grade of adverse events in neoadjuvant immunochemotherapy in the 137 patients.







Survival

In univariate analysis, primary tumor site and treatment response significantly impacted prognosis for LRC (Figure 2). Subsequent multivariable analysis revealed that compared to patients with buccal or gingival tumors, those with tumors in the tongue or floor of the mouth had a hazard ratio (HR) of 2.16 (95% CI: 1.25-5.34), reflecting a significant difference (p=0.007). The HRs were 0.84 (95% CI: 0.75-0.95) for the MPR group and 0.66 (95% CI: 0.47-0.88) for the pCR classification, both significantly higher (p=0.025 and p=0.005, respectively) compared to patients with IPR. The inclusion of adjuvant chemotherapy alongside RT did not correlate with a reduced risk of locoregional recurrence (p=0.073, Figure 2) (Table 4).




Figure 2 | Comparison of overall survival (OS) and locoregional control (LRC) in patients with different features.




Table 4 | Univariate and multivariable analysis of predictors for locoregional control.



Regarding OS, primary tumor site, treatment response, and adjuvant therapy exhibited significant associations with prognosis in univariate analysis (Figure 2). Upon further multivariable analysis, patients with tumors in the tongue or floor of the mouth had a HR of 3.14 (95% CI: 1.53-7.36) compared to those with buccal or gingival tumors, representing a significant disparity (p=0.017). The HRs were 0.85 (95% CI: 0.73-0.96) for the MPR group and 0.66 (95% CI: 0.37-0.89) for the pCR classification, both significantly higher (p=0.018 and p<0.001, respectively) than those for patients with IPR. The addition of adjuvant chemotherapy to RT correlated with a 5% reduction in mortality risk (95% CI: 1%-14%) (Table 5).


Table 5 | Univariate and multivariable analysis of predictors for overall survival.







Subgroup analysis

A subgroup analysis was conducted to assess the impact of RT versus CRT on prognosis among patients stratified by pathological treatment response (Table 6). Patients classified with MPR displayed a 24% decreased mortality risk when treated with CRT compared to RT alone, a statistically significant finding. However, in other subgroups, CRT and RT demonstrated comparable influences on OS and LRC (all p>0.05).


Table 6 | Subgroup analysis of the impact of adjuvant therapy on survival stratified by pathologic assessment.








Discussion

Our paramount discovery underscored the remarkable safety profile of neoadjuvant immunochemotherapy in the management of locally advanced oral SCC, showcasing an outstanding ORR exceeding 80% and an impressive pCR rate of 34.3%. Noteworthy, all tumors were successfully subjected to R0 resection. Notably, when juxtaposed with RT alone, the adoption of CRT yielded a superior 5% increment in OS with a 95% CI ranging from 1% to 14%, as opposed to LRC. Furthermore, both MPR and pCR emerged as robust predictors for both OS and LRC outcomes. This study serves as a pioneering effort, furnishing the initial substantiation of enhanced survival benefits conferred by neoadjuvant immunochemotherapy, thereby potentially reshaping the clinical approach to addressing locally advanced oral SCC.

The phenomenon of immune evasion serves as a pivotal driver of tumor progression, catalyzing the emergence of immunotherapy as a vanguard in the realm of oncological treatment. Notably, Nivolumab has heralded a paradigm shift in cancer therapeutics, elevating the one-year survival rate in malignant melanoma from 42.1% with conventional chemotherapy regimens to an impressive 72.9% (13). The transformative impact of Nivolumab extends across diverse malignancies, including non-small cell lung cancer, renal cell carcinoma, and head and neck SCC (14, 15). In a pivotal CheckMate-141 trial, Nivolumab showcased its prowess in treating platinum-resistant recurrent/metastatic head and neck SCC, yielding a median survival of 7.7 months—a noteworthy 2.6-month enhancement compared to the standard treatment cohort’s median survival of 5.1 months. Notably, the 2-year survival rates were substantially elevated at 16.9% for the Nivolumab group compared to 6% in the standard treatment arm, signifying a notable 32% reduction in mortality risk. These findings underscore the superiority of Nivolumab immunotherapy over conventional chemotherapy in addressing recurrent/metastatic head and neck SCC (16). Subsequent investigations such as the Keynote-040 study have corroborated these advancements, with Pembrolizumab demonstrating comparable efficacy to Nivolumab (17). This collective body of research has solidified the pivotal role of immunotherapy as a second-line therapeutic modality for managing recurrent/metastatic head and neck SCC. Moreover, landmark studies like Keynote-048 in the realm of head and neck SCC immunotherapy have shed light on the enduring benefits of Pembrolizumab monotherapy for individuals with high PD-L1 expression, showcasing noteworthy long-term survival efficacy compared to traditional treatment modalities (18). The paradigm shift towards immunotherapy, both as a first-line and second-line treatment, has been endorsed in various clinical guidelines, heralding a new era of improved outcomes and prognostic advancements in addressing recurrent/metastatic head and neck SCC. Overall, the advent of immunotherapy has revolutionized the therapeutic landscape for recurrent/metastatic head and neck SCC, presenting a compelling avenue for enhancing treatment efficacy and refining patient prognosis.

In light of the encouraging clinical outcomes witnessed with immunotherapy in recurrent/metastatic head and neck SCC, research endeavors have ventured into exploring its application in the neoadjuvant setting. Findings from a pioneering single-arm clinical study by Luginbuhl et al. (19) have illuminated the potential of neoadjuvant immunotherapy in synergy with chemotherapy. The incorporation of nivolumab alongside paclitaxel and carboplatin regimens revealed a striking pCR rate of 49%, with a combined pCR and MPR rate reaching a noteworthy 65% in locally advanced resectable head and neck SCC. Similarly, outcomes from a phase II study evaluating the neoadjuvant regimen of treprizumab combined with chemotherapy exhibited compelling advancements in pathological remission, mirroring the substantial effects observed in previous single-arm investigations combining similar regimens (20). Remarkably, the neoadjuvant therapy employing immunotherapy in conjunction with chemotherapy showcased pCR rates of 57.14% and 22.22%, respectively, with corresponding pCR+MPR rates of 92.85% and 22.22%, a tantalizing progression from prior results (21). This enhanced efficacy might be attributed to the utilization of albumin-bound paclitaxel and cisplatin regimens within the chemotherapy protocol. Studies have demonstrated the superior anti-tumor effects of protein-bound paclitaxel when combined with platinum, fluorouracil, and cetuximab in locally advanced head and neck SCC compared to conventional paclitaxel-based regimens. Notably, albumin-bound paclitaxel obviates the need for hormone pretreatment, circumventing the immunosuppressive effects of hormones and facilitating the optimal therapeutic impact of immunotherapy. This aspect may serve as a contributing factor to the enhanced rate of pathological remission observed in the neoadjuvant setting, pointing towards a promising avenue for improving treatment outcomes in this challenging clinical domain.

The side effects associated with preoperative neoadjuvant therapy incorporating immunotherapy alongside chemotherapy are predominantly manageable. Common adverse reactions encompass granulocyte deficiencies, electrolyte imbalances, nausea, and temporary hair loss. Vigilant monitoring of pertinent laboratory parameters throughout the treatment course proves instrumental in mitigating these adverse effects. Notably, in the context of this study, no instances of treatment-induced adverse reactions impeding subsequent therapeutic interventions surfaced during the neoadjuvant therapy regimen. It is noteworthy that immune-related adverse reactions, such as hyperthyroidism and hypothyroidism, manifested more frequently during the later phases of maintenance immunotherapy, underscoring the dynamic nature of immune modulation throughout the treatment continuum.

A crucial determinant in enhancing the effectiveness of immunotherapy lies in the precise identification of potential beneficiaries through robust screening methodologies. Unraveling the intricacies of biomarkers indicative of immunotherapy responsiveness stands at the forefront of research pursuits. The expression level of PD-L1 emerges as a pivotal gauge for prognosticating the efficacy of immunotherapy, with the CPS serving as a recommended predictor for immunotherapeutic outcomes in head and neck malignancies as per the NCCN guidelines (22). Notably, a CPS value equal to or exceeding 20 signifies a significant advantage in immune monotherapy efficacy, with an escalating CPS correlating with augmented prospects of responding favorably to immunotherapy. Previous investigations underscored the high incidence of PD-L1 expression in oral squamous cell carcinoma patients, with a positive rate reaching 87.88%, thus indicating the potential benefits of immunotherapy in this patient subset (20). Encouragingly, all oral cancer patients with CPS ≥ 20 achieved a MPR post neoadjuvant therapy, suggesting a substantial therapeutic benefit conferred by neoadjuvant immunotherapy in conjunction with chemotherapy. This bodes well for augmenting the long-term survival rates among this cohort of patients. Moreover, despite a subset of our patients exhibiting a CPS below 1, the overall response rate exceeding 80% underscores the imperfect predictive utility of PD-L1 alone in determining treatment efficacy. Although widely utilized immune efficacy predictors such as tumor mutation burden and microsatellite instability in head and neck SCC have not entirely met clinical exigencies in terms of accuracy, the quest continues for more precise screening biomarkers pinpointing advantageous patient populations. Exploratory endeavors into tertiary lymphoid structures within lung cancer, liver and gallbladder cancers, and malignant melanoma have unveiled their potential as autonomous predictors of immunotherapeutic outcomes (23). However, the applicability of these markers in neoadjuvant immunotherapy for locally advanced oral cancer warrants further investigation, presenting an intriguing avenue for future research pursuits.

The prognosis of locally advanced oral cancer remains a pressing concern, necessitating concerted efforts to enhance patient survival rates and overall outcomes. While induction chemotherapy may not universally bolster long-term survival in individuals with head and neck SCC, meticulous stratified analyses have unveiled a compelling narrative. Notably, following induction chemotherapy, surgical interventions yielded a commendable 10-year survival rate of 76.2% for patients achieving a pCR, starkly contrasting with the 41.3% rate observed in those falling short of the coveted pCR milestone (24). Within the realm of neoadjuvant therapy, both pCR and MPR have emerged as internationally acclaimed prognostic markers, crucial for predicting overall survival post-treatment. Pathologic remission stands as an objective and insightful yardstick for assessing the efficacy of neoadjuvant therapy, concurrently offering pivotal insights into the long-term benefits conferred (25). Leveraging the pathologic remission benchmarks elucidated in this study, it is conjectured that the innovative adjuvant protocol integrating immunotherapy with chemotherapy holds significant promise for bolstering the overall survival rates of individuals battling oral SCC. Current study data signal a promising trajectory in augmenting OS and LRC through the integration of immunotherapy with neoadjuvant chemotherapy. Post-neoadjuvant immunochemotherapy and surgical interventions remain areas warranting further exploration, with lingering uncertainties persisting regarding the optimal management strategies for patients achieving pCR or MPR milestones. At our center, surgical excision scope adherence to the initial disease stage remains standard practice, underpinned by the need for a deeper comprehension of the tumor regression patterns post-treatment. Noteworthy observations include the potentiation of overall survival through adjuvant chemotherapy complementing radiotherapy, particularly accentuated in patients achieving MPR, pioneering a novel finding in the field. Despite conventional indicators advocating chemoradiotherapy for cases featuring extranodal extension or positive margins, our pathological analyses notably omitted these factors, possibly attributable to the protracted anti-cancer effects of immunotherapy coupled with the synergistic potential of adjuvant chemotherapy.

The contrasting efficacy evaluations based on the RECIST 1.1 criteria prelude to surgery vis-à-vis postoperative pathological assessments echo a recurrent disparity observed in prior immunoneoadjuvant therapies (26). While the RECIST 1.1 standard scrutinizes tumor dimensions to gauge efficacy, the postoperative pathological appraisal delves deeper, scrutinizing residual tumor cells, necrosis levels, inflammatory responses, and tissue reactions, thus offering a comprehensive portrayal of the treatment response. It is discernible that pathological evaluation eclipses the RECIST 1.1 standard in furnishing a more nuanced understanding of tumor responsiveness, thereby furnishing a robust framework for guiding subsequent adjuvant therapeutic interventions. Future research trajectories mandate a meticulous examination of imaging attributes, extraction of features correlated with pathological assessments, refinement of image evaluation for predictive pathological responses, and an overall enhancement of clinical diagnostic and therapeutic acumen.

Limitation in current study must be acknowledged, first, there was inherent bias within the retrospective study, second, our sample size was small, it might decrease our statistic power, third, only 3-year survival was reported, longer follow-up was required.

In summary, immunochemotherapy plays an important role in the neoadjuvant treatment stage of oral cancer, achieving synergistic effects, effectively improving pathological remission and controllable safety. Pathological evaluation can objectively and accurately evaluate the effectiveness of immunotherapy, providing reliable reference for formulating adjuvant treatment plans. CRT provides better OS than RT in cases with MPR.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author/s.





Ethics statement

The studies involving humans were approved by This study was approved by Henan Cancer Hospital Institutional Research Committee. The studies were conducted in accordance with the local legislation and institutional requirements. The human samples used in this study were acquired from primarily isolated as part of your previous study for which ethical approval was obtained. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements.





Author contributions

GL: Writing – original draft, Writing – review & editing. JW: Writing – original draft, Writing – review & editing. QF: Writing – original draft, Writing – review & editing. LD: Writing – original draft, Writing – review & editing. WD: Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research and/or publication of this article. Henan provincial Medical Science and Technology Research Project (No.LHGJ20240129).





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 AI statement

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





References

1. Chamoli, A, Gosavi, AS, Shirwadkar, UP, Wangdale, KV, Behera, SK, Kurrey, NK, et al. Overview of oral cavity squamous cell carcinoma: Risk factors, mechanisms, and diagnostics.  Oncol. (2021) 121:105451. doi: 10.1016/j.oraloncology.2021.105451

2. Quadri, P, and McMullen, C. Oral cavity reconstruction. Otolaryngol Clin North Am. (2023) 56:671–86. doi: 10.1016/j.otc.2023.04.002

3. Ritschl, LM, Singer, H, Clasen, FC, Haller, B, Fichter, AM, Deppe, H, et al. Oral rehabilitation and associated quality of life following mandibular reconstruction with free fibula flap: a cross-sectional study. Front Oncol. (2024) 14:1371405. doi: 10.3389/fonc.2024.1371405

4. Zhong, LP, Zhang, CP, Ren, GX, Guo, W, William, WN Jr, Sun, J, et al. Randomized phase III trial of induction chemotherapy with docetaxel, cisplatin, and fluorouracil followed by surgery versus up-front surgery in locally advanced resectable oral squamous cell carcinoma. J Clin Oncol. (2013) 31:744–51. doi: 10.1200/JCO.2012.43.8820

5. Chaukar, D, Prabash, K, Rane, P, Patil, VM, Thiagarajan, S, Ghosh-Laskar, S, et al. Prospective phase II open-label randomized controlled trial to compare mandibular preservation in upfront surgery with neoadjuvant chemotherapy followed by surgery in operable oral cavity cancer. J Clin Oncol. (2022) 40:272–81. doi: 10.1200/JCO.21.00179

6. Keam, B, Machiels, JP, Kim, HR, Licitra, L, Golusinski, W, Gregoire, V, et al. Pan-Asian adaptation of the EHNS-ESMO-ESTRO Clinical Practice Guidelines for the diagnosis, treatment and follow-up of patients with squamous cell carcinoma of the head and neck. ESMO Open. (2021) 6:100309. doi: 10.1016/j.esmoop.2021.100309

7. Zhang, Z, Wu, B, Peng, G, Xiao, G, Huang, J, Ding, Q, et al. Neoadjuvant chemoimmunotherapy for the treatment of locally advanced head and neck squamous cell carcinoma: A single-arm phase 2 clinical trial. Clin Cancer Res. (2022) 28:3268–76. doi: 10.1158/1078-0432.CCR-22-0666

8. Chakraborty, R, Darido, C, Liu, F, Maselko, M, and Ranganathan, S. Head and neck cancer immunotherapy: molecular biological aspects of preclinical and clinical research. Cancers (Basel). (2023) 15:852. doi: 10.3390/cancers15030852

9. Wu, D, Li, Y, Xu, P, Fang, Q, Cao, F, Lin, H, et al. Neoadjuvant chemo-immunotherapy with camrelizumab plus nab-paclitaxel and cisplatin in resectable locally advanced squamous cell carcinoma of the head and neck: a pilot phase II trial. Nat Commun. (2024) 15:2177. doi: 10.1038/s41467-024-46444-z

10. Specenier, P. Immunotherapy for head and neck cancer: from recurrent/metastatic disease to (neo)adjuvant treatment in surgically resectable tumors. Curr Opin Otolaryngol Head Neck Surg. (2021) 29:168–77. doi: 10.1097/MOO.0000000000000700

11. Schwartz, LH, Litière, S, de Vries, E, Ford, R, Gwyther, S, Mandrekar, S, et al. RECIST 1.1-Update and clarification: From the RECIST committee. Eur J Cancer. (2016) 62:132–7. doi: 10.1016/j.ejca.2016.03.081

12. Basch, E, Becker, C, Rogak, LJ, Schrag, D, Reeve, BB, Spears, P, et al. Composite grading algorithm for the National Cancer Institute's Patient-Reported Outcomes version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE). Clin Trials. (2021) 18:104–14. doi: 10.1177/1740774520975120

13. Robert, C, Long, GV, Brady, B, Dutriaux, C, Maio, M, Mortier, L, et al. Nivolumab in previously untreated melanoma without BRAF mutation. N Engl J Med. (2015) 372:320–30. doi: 10.1056/NEJMoa1412082

14. Motzer, RJ, Escudier, B, McDermott, DF, George, S, Hammers, HJ, Srinivas, S, et al. Nivolumab versus everolimus in advanced renal-cell carcinoma. N Engl J Med. (2015) 373:1803–13. doi: 10.1056/NEJMoa1510665

15. Borghaei, H, Paz-Ares, L, Horn, L, Spigel, DR, Steins, M, Ready, NE, et al. Nivolumab versus docetaxel in advanced nonsquamous non-small-cell lung cancer. N Engl J Med. (2015) 373:1627–39. doi: 10.1056/NEJMoa1507643

16. Ferris, RL, Blumenschein, G Jr, Fayette, J, Guigay, J, Colevas, AD, Licitra, L, et al. Nivolumab for recurrent squamous-cell carcinoma of the head and neck. N Engl J Med. (2016) 375:1856–67. doi: 10.1056/NEJMoa1602252

17. Cohen, EEW, Soulières, D, Le Tourneau, C, Dinis, J, Licitra, L, Ahn, MJ, et al. Pembrolizumab versus methotrexate, docetaxel, or cetuximab for recurrent or metastatic head-and-neck squamous cell carcinoma (KEYNOTE-040): a randomised, open-label, phase 3 study. Lancet. (2019) 393:156–67. doi: 10.1016/S0140-6736(18)31999-8

18. Burtness, B, Harrington, KJ, Greil, R, Soulières, D, Tahara, M, de Castro, G Jr, 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

19. Luginbuhl, AJ, Johnson, JM, Harshyne, LA, Linnenbach, AJ, Shukla, SK, Alnemri, A, et al. Tadalafil enhances immune signatures in response to neoadjuvant nivolumab in resectable head and neck squamous cell carcinoma. Clin Cancer Res. (2022) 28:915–27. doi: 10.1158/1078-0432.CCR-21-1816

20. Wang, HL, Yue, K, Wu, YS, Duan, YS, Jing, C, and Wang, XD. Phase II clinical trial of PD-1 inhibitor combined with chemotherapy for locally advanced resectable oral squamous cell carcinoma. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. (2024) 59:335–42. doi: 10.3760/cma.j.cn115330-20231114-00207

21. Schell, A, Ley, J, Wu, N, Trinkaus, K, Wildes, TM, Michel, L, et al. Nab-paclitaxel-based compared to docetaxel-based induction chemotherapy regimens for locally advanced squamous cell carcinoma of the head and neck. Cancer Med. (2015) 4:481–9. doi: 10.1002/cam4.2015.4.issue-4

22. Vanhersecke, L, Brunet, M, Guégan, JP, Rey, C, Bougouin, A, Cousin, S, et al. Mature tertiary lymphoid structures predict immune checkpoint inhibitor efficacy in solid tumors independently of PD-L1 expression. Nat Cancer. (2021) 2:794–802. doi: 10.1038/s43018-021-00232-6

23. Zou, J, Zhang, Y, Zeng, Y, Peng, Y, Liu, J, Xiao, C, et al. Tertiary lymphoid structures: A potential biomarker for anti-cancer therapy. Cancers (Basel). (2022) 14:5968. doi: 10.3390/cancers14235968

24. Bossi, P, Lo Vullo, S, Guzzo, M, Mariani, L, Granata, R, Orlandi, E, et al. Preoperative chemotherapy in advanced resectable OCSCC: long-term results of a randomized phase III trial. Ann Oncol. (2014) 25:462–6. doi: 10.1093/annonc/mdt555

25. Cottrell, TR, Thompson, ED, Forde, PM, Stein, JE, Duffield, AS, Anagnostou, V, et al. Pathologic features of response to neoadjuvant anti-PD-1 in resected non-small-cell lung carcinoma: a proposal for quantitative immune-related pathologic response criteria (irPRC). Ann Oncol. (2018) 29:1853–60. doi: 10.1093/annonc/mdy218

26. Schwartz, LH, Seymour, L, Litière, S, Ford, R, Gwyther, S, Mandrekar, S, et al. RECIST 1.1 - Standardisation and disease-specific adaptations: Perspectives from the RECIST Working Group. Eur J Cancer. (2016) 62:138–45.




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.

Copyright © 2025 Li, Wang, Fang, Dai and Du. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Oncologic outcomes following neoadjuvant immunochemotherapy in locally advanced oral squamous cell carcinoma

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Background

        



        		

          Patients and methods

        

          		

            Ethical approval

          



          		

            Study design

          



          		

            Variable definition

          



          		

            Outcome variables

          



          		

            Treatment

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Baseline data

          



          		

            Efficacy

          



          		

            Safety

          



          		

            Survival

          



          		

            Subgroup analysis

          



        



        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
Assessment*  Overall survival = Locoregional control
p HRI9%CI p  HRI95%CI]
RT ref ref
CRT 0.365 | 1.27 [0.83-4.29] 0.176 | 1.13 [0.75-6.32]
MPR
RT ref ‘ ref
CRT 0.018 | 0.76 [0.54-0.88] 0.427 | 1.53 [0.82-5.43]
IPR
RT ref | ref
CRT 0.764 = 1.85[0.36-8.90] 0.792 2.01 [0.35-9.17]
*pCR, pathologic complete response; MPR, major pathologic response; IPR, incomplete
pathologic response; RT, radiotherapy; CRT, chemoradiation.






OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Clinical Pathologic
Complete Major Incomplete
response pathologic pathological
response response
Complete 32 0 0
response
Partital 15 60 5
response
Stable 0 13 12

disease






OEBPS/Images/fimmu-16-1571285-g001.jpg
0 "”"llll

2 | |
2 20 ,,,,,,,,,,,,
g 0
| PR
B
[P
'.:? |

TR i i i e i e e 2 i i SR

-100

SF PSP LD SO

Patient ID





OEBPS/Images/table4.jpg
Variable Univariate Multivariable

p p HR [95%Cl]

>50 0.723

Smoker

Yes

No 0.358

Drinker

Yes

No 0.549

Site

Buccal/Gingiva ref

Tongue/Mouth floor <0.001 0.007 2.16 [1.25-5.34]

CPS*

<1

220 0.322

Treatment response*

IPR ref
MPR 0.025 0.84 [0.75-0.95]
pCR <0.001 0.005 0.66 [0.47-0.88]

Perineural invasion

No

Yes 0.245
LVI®

No

Yes 0.098

Adjuvant therapy”?

RT

CRT 0.073

*IPR, Incomplete pathological response; MPR, major pathological response; pCR, pathologic
complete response.

#LVI, Lymphovascular invasion.

“RT, radiotherapy; CRT, chemoradiation.





OEBPS/Images/table3.jpg
Events I /v
Alopecia 137 (100%) -
Nausea 89 (65.0%) -
Leukopenia 70 (51.1%) 5 (3.6%)
Anorexia 70 (51.1%) -
Fatigue 55 (40.1%) -
Constipation 50 (36.5%) -
Hypothyroidism 42 (30.7%) -
Pain 30 (21.9%) =
Thrombocytopenia 25 (18.2%) 5 (3.6%)
RCCEP* 14 (10.2%) -
Fever 10 (7.3%) -
Pneumonia 7 (5.1%) -
Diarrhea 5 (3.6%) -
Rash 4 (2.9%) -
Anemia 3 (22%) -

*RCCEP, reactive cutaneous capillary endothelial proliferation.






OEBPS/Images/fimmu-16-1571285-g002.jpg
1.00

0.75

0.50

LRC

0.25

0.00

Strata

1.00

0.75

0.50

LRC

0.25

0.00

Strata

p < 0.001

Number at risk

17
73

p =0.365

Number at risk

71

1

13
71

Time(years)

Time(years)

Strata <~ IPR == MPR == pCR

2

53

Strata == RT == CRT

1

67

Time(years)

Time(years)

2

48

46

40

Strata < IPR == MPR =+ pCR

1.00
0.75
8 0.50
0.25
p <0.001
0.00
0 1 2 3
Time(years)
Number at risk
=117 15 10 6
[1]
E==173 72 57 46
(]

Time(years)

Strata == RT == CRT

1.00
0.75
B 050
0.25
p = 0.006
0.00
0 1 2 3
Time(years)
Number at risk
o |7 68 54 40
B
n

Time(years)





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu.2025.1571285_cover.jpg
& frontiers | Frontiers in Immunology

Oncologic outcomes following neoadjuvant
immunochemotherapy in locally advanced
oral squamous cell carcinoma





OEBPS/Images/table1.jpg
Variable Total RT (n=77) CRT (n=60) p*

Age

<50 81 47 34

>50 56 30 26 0.606
Sex

Male 90 50 40

Female 47 27 20 0.832
Smoker

Yes 80 40 40

No 57 7 37 20 0.083
Drinker

Yes 61 35 26

No 76 42 34 0.804
Site

Tongue 61 31 30

Mouth floor 7 31 18 V 13

Buccal | 25 15 10

Gingiva ‘ 20 13 7 0.674
cT

T2 14 8 6

T3 85 45 40

T4 38 24 14 0.571
cN

NO 50 30 20

N1 29 17 12

N2 7 40 22 7 18

N3 | 18 8 10 0.706
Cancer stage

11 ‘ 39 24 15

v 98 53 45 0.427
CPS*

7 <1 32 20 12
1-19 67 37 30
>20 38 20 18 0.691

*Comparison between radiotherapy (RT) and chemoradiation (CRT) groups.
% CPS, combined positive score.





OEBPS/Images/table5.jpg
Variable Univariate Multivariable

p p HR [95%Cl]

>50 0.476

Smoker

Yes

No 0.813

Drinker

Yes

No 0.544

Site

Buccal/Gingiva ref

Tongue/Mouth floor <0.001 0.017 3.14 [1.53-7.36]

Ccps*

<1

220 0.315

Treatment response*

IPR ref
MPR 0.018 0.85 [0.73-0.96]
pCR <0.001 <0.001 0.66 [0.37-0.89]

Perineural invasion

No
Yes 0.543

LVI®

No

Yes 0.209

Adjuvant therapy”

RT ref

CRT 0.006 0.036 0.95 [0.86-0.99]

*IPR, Incomplete pathological response; MPR, major pathological response; pCR, pathologic
complete response.

&LVI, Lymphovascular invasion.

“RT, radiotherapy; CRT, chemoradiation.





