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Background

Treatment of hypopharyngeal carcinoma involves surgery, radiotherapy, and chemotherapy. The combination of docetaxel, cisplatin, and 5-fluorouracil as a standard induction chemotherapy regimen allows enhanced laryngeal preservation after surgery. In this study, our objective was to retrospectively analyze the short-term efficacy and adverse events of nab-paclitaxel plus cisplatin or nedaplatin plus tegafur/gimeracil/oteracil as an induction chemotherapy regimen for hypopharyngeal cancer.





Methods

This retrospective study involved 19 patients who received nab-paclitaxel plus cisplatin/nedaplatin plus tegafur/gimeracil/oteracil every 21 days intervals for three cycles at the Affiliated Hospital of Guilin Medical University (December 2020 to February 2023). The primary endpoint was progression-free survival. Adverse events were assessed in all patients.





Results

Treatment response was evaluated after the second cycle. Clinical outcomes indicated that 2 (10.53%), 15 (78.94%), and 2 (10.53%) patients exhibited clinical complete response, partial response, and stable disease, respectively. The objective response and disease control rates were 89.47% (17/19) and 100%, respectively. The pathological complete response rate was 71.43% (5/7) among the seven patients who underwent surgery after three cycles. Following induction chemotherapy, 4 (21.05%), 2 (10.53%), and 2 (10.53%) patients received radiotherapy, chemotherapy, and chemotherapy plus immunotherapy, respectively, whereas 4 (21.05%) patients discontinued treatment. At the 17.43-month median follow-up, median progression-free survival was 17.6 months (95% confidence interval, 13.9-21.2). The most common grade 3 treatment-related adverse events were alopecia (36.8%), leukopenia (26.3%), and anemia (15.8%). No grade 4/5 treatment-emergent adverse events were observed.





Conclusions

The combination of nab-paclitaxel, cisplatin/nedaplatin, and tegafur/gimeracil/oteracil is a safe induction chemotherapy for treating hypopharyngeal cancer.
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1 Introduction

Head and neck cancers rank among the top 10 cancers globally in terms of incidence (1, 2), with hypopharyngeal cancer constituting 3% - 5% of head and neck malignancies (3, 4). Hypopharyngeal cancer is usually classified into pyriform sinus cancer, posterior pharyngeal wall cancer, and postcricoid region cancer according to its primary anatomical site. The main clinical manifestations of patients with hypopharyngeal cancer include a foreign body sensation in the pharynx, cervical lymph node enlargement, and dysphagia. However, the exact cause of hypopharyngeal cancer remains unclear. Current research indicates that hypopharyngeal cancer may be related to various factors, such as smoking, alcohol consumption, Epstein - Barr virus infection, human papillomavirus infection, etc. (5). When compared with other head and neck tumors, hypopharyngeal cancer is deeply located and concealed. It exhibits no obvious early - stage symptoms. Moreover, between 60% and 80% of patients present with cervical lymph node metastasis at the time of initial diagnosis, which is one of the primary factors contributing to a poor prognosis (6). Surgery served as the primary modality for treating laryngeal cancer before the 1990s. Currently, the National Comprehensive Cancer Network (NCCN) guidelines advocate either surgery or radiation therapy as the recommended approach for early pharyngeal cancer (7).

The management of locally advanced hypopharyngeal carcinoma involves surgery, radiotherapy, and chemotherapy (8). However, the Veteran Affairs and European Organization for Research and Treatment of Cancer Trial 24891 (EORTC24891) has promoted the development of a combination of induction chemotherapy and radiation therapy as a viable option for treating locally advanced hypopharyngeal cancer (9, 10).

Currently, the standard induction chemotherapy involves a combination of docetaxel (T), cisplatin (P or DDP), and 5-fluorouracil (F), offering opportunities for enhanced laryngeal preservation post-surgery in select patients (7). A phase III study on 213 patients with untreated stage III or IV laryngeal or hypopharyngeal tumors demonstrated that induction chemotherapy with T+P+F (TPF) increased larynx preservation and larynx dysfunction-free survival compared to PF (11). However, the TPF regimen may cause serious adverse events (AEs), including leukopenia, neutropenia, anemia, thrombocytopenia, alopecia, diarrhea, vomiting, lethargy, renal insufficiency, ototoxicity, and peripheral neuropathy (12, 13). The reduction of AEs associated with the TPF regimen and the enhancement of its effectiveness during the induction phase are pivotal focus areas for developing novel treatments for hypopharyngeal cancer.

Considering the current literature emphasizing induction chemotherapy with traditional regimens for hypopharyngeal cancer treatment and the recognized challenges of AEs, we aimed to retrospectively analyze the short-term efficacy and AEs of an alternative induction chemotherapy approach, specifically, the combination of nab-paclitaxel (N-P) plus cisplatin or nedaplatin (NDP) plus tegafur/gimeracil/oteracil (S-1), to provide insights into its effectiveness as a potential option for hypopharyngeal cancer induction therapy.




2 Materials and methods



2.1 Patients

Twenty-four patients diagnosed with hypopharyngeal cancer at the Affiliated Hospital of Guilin Medical University between December 2020 and February 2023 were screened. The inclusion criteria were: 1) histologically and radiographically confirmed hypopharyngeal cancer; 2) first diagnosis of hypopharyngeal cancer in patients who had not previously received treatment; 3) a measurable lesion according to the Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 (14), complete magnetic resonance imaging (MRI), and computed tomography evaluation data before and after induction therapy; and 4) Eastern Cooperative Oncology Group performance status of 0 or 1. The exclusion criteria were as follows: 1) other primary tumors of the head and neck; 2) prior chemotherapy, radiotherapy, or surgery; and 3) severe comorbidities (such as significant cardiovascular disease, viral infections, or major psychiatric illness). Finally, 19 patients met the inclusion criteria and were included in this study. This retrospective study was approved by the Medical Ethics Committee of the Affiliated Hospital of the Guilin Medical University, and all study participants provided informed consent.




2.2 Treatment

In this study, 19 patients received N-P (125 mg/m2, days 1 and 8) plus DDP (35-40 mg/m2, days 1 and 2) or NDP (65-75 mg/m2, day 1) plus S-1 (30-40 mg/m2 twice daily [bid], days 1-14) every 21 d for three cycles. Baseline enhanced MRI of the head and neck was performed in all patients to confirm the presence of suspicious lesions. An additional MRI was performed before the third cycle of induction chemotherapy to assess efficacy. Subsequent treatment plans, such as surgery, radiotherapy, and chemotherapy, were chosen by the patients based on their preferences after a multidisciplinary team provided corresponding treatment suggestions following a comparison of the two MRI scans. The study design is illustrated in Figure 1. Patient responses were assessed using RECIST v1.1, and AEs were recorded throughout the treatment period and graded according to the Common Terminology Criteria for Adverse Events version 5.0.




Figure 1 | Study flow diagram.






2.3 Endpoints and assessment

The primary endpoint was progression-free survival (PFS), defined as the time from randomization to the first documentation of progressive disease per modified RECIST 1.1, according to the investigator’s assessment, or death from any cause (whichever occurred first). In cases where progression, relapse, or death did not occur before the cutoff date, the data were censored at the time of the last valid assessment preceding the cutoff date. Secondary endpoints included objective response rate (ORR) and disease control rate (DCR).




2.4 Statistical analysis

Data on patient demographics, tumor location and size, AEs, and survival were collected and analyzed. PFS was analyzed using the Kaplan–Meier method, with associated 95% confidence intervals (CIs) calculated using the Clopper–Pearson method. Statistical analyses were performed using Statistical Package for Social Sciences version 27.0 (IBM Corp., Armonk, NY, USA). Waterfall, swimming, and PFS curves were plotted using GraphPad Prism 10.0.2 software.





3 Results



3.1 Patient characteristics

Nineteen patients with a median age of 64 years (range, 50-70) were enrolled between December 2020 and February 2023. The baseline patient characteristics are summarized in Table 1. Among them, 16 (84.21%), 2 (10.53%), and 1 (5.26%) presented with stage IV, III, and II disease, respectively (according to the 8th edition of the American Joint Committee on Cancer staging system). All 19 patients underwent three cycles of induction chemotherapy with N-P + DDP/NDP + S-1. Subsequently, seven patients underwent surgery, whereas four, two, and two patients received radiotherapy, chemotherapy, and chemotherapy plus immune checkpoint inhibitors (ICIs). Additionally, four patients chose to discontinue treatment after understanding the consequences. The median follow-up time was 17.43 months (range, 5-32).


Table 1 | Baseline demographic and disease characteristics.






3.2 Efficacy

All 19 patients completed three cycles of induction chemotherapy. Figure 2 depicts the percent changes in the sum of the diameters of the target lesions compared with that at baseline after the second cycle of chemotherapy. Among these patients, 2 (10.53%), 15 (78.94%), and 2 (10.53%) exhibited radiological complete response, partial response, and stable disease, respectively. The ORR and DCR were 89.47% and 100%, respectively. A decreasing trend in T and N staging was observed after the second cycle of induction chemotherapy compared with that at baseline in these patients (Figure 3). Figure 4 illustrates the typical imaging findings before and after chemotherapy. Following chemotherapy, 94.74% (18/19) of patients met the criteria for radical surgery according to the otolaryngologist’s evaluation.




Figure 2 | Waterfall plot of percentage change in tumor response compared with that at the baseline. Color indicates the type of response. The dashed line at -30% represents the boundary for determining the partial response.






Figure 3 | Sankey diagram of tumor (T) and lymph node (N) staging changes before and after two cycles of induction chemotherapy for hypopharyngeal cancer. The size of the line represents the number of people in the T or N stages.






Figure 4 | Comparison of magnetic resonance imaging (MRI) images (axial and coronal T2WI images) between baseline and after two cycles of induction chemotherapy in two typical cases. In the baseline image, red and yellow arrows indicate primary lesion and lymph node metastasis, respectively. After induction therapy, the corresponding area of the lesion disappeared.



After being informed of the advantages and disadvantages of subsequent treatments, patients independently selected their preferred treatment plan after induction chemotherapy. Seven patients underwent surgery after three cycles, including two who received postoperative radiation therapy. Among the patients who underwent surgery, three patients underwent subtotal laryngectomy, another three patients underwent total laryngectomy, and one patient had incomplete information. Among the seven surgical patients, six underwent tracheotomy, four underwent tracheostomy, and one patient had incomplete information. The pathological complete response rate (pCR) was 71.43% (5/7), according to the pathological evaluation of the postoperative resection samples. Figure 5 shows the typical pathological changes in patients with a pCR before and after induction chemotherapy.




Figure 5 | Hematoxylin and eosin (H&E) staining in patients with hypopharyngeal squamous cell carcinoma with pathological complete response (pCR, magnification × 200). H&E staining (A) before induction chemotherapy and (B) after surgery.



By the end of August 2023, the median follow-up time was 17.43 months, and the median PFS (mPFS) was 17.6 months (95% CI, 13.9-21.2) (Figure 6A). The mPFS of patients who underwent surgery was uncertain, whereas that of patients who did not undergo surgery was 17.6 months, with no significant difference between the groups (p=0.65, Figure 6B). However, patients with surgically confirmed pCR exhibited a longer mPFS than those in non-surgical subgroups (17.6 vs. 24.08 months), there was no significant difference between the groups (p=0.49). At the end of the study, one patient died, whereas all others survived (18/19, 94.73%).




Figure 6 | (A) Kaplan–Meier plots for progression-free survival (PFS) in the study population of 19 patients. (B) Kaplan–Meier plots for PFS of surgical and non-surgical groups.



Eight patients experienced disease progression (8/19, 42.11%). Three patients who underwent surgery exhibited disease progression (3/7, 42.86%), including two patients with pCR (2/5, 40%). Disease progression occurred in five patients who did not undergo surgery (5/12, 41.67%). Among the four patients who did not receive other treatments after induction chemotherapy, two (2/4, 50%) remained in sustained remission, with only one patient showing disease progression. The four patients who received radiotherapy after induction chemotherapy did not exhibit disease progression. Figure 7 illustrates the diverse treatments administered and the efficacy evaluations during the study period.




Figure 7 | Swimming plot of the clinical process of patients with hypopharyngeal cancer receiving induction chemotherapy.






3.3 Safety

Table 2 summarizes the incidences of treatment-related AEs (TRAEs) during the study period. The most common AEs (≥ grade 1) included anemia, leukemia reduction, alopecia, fatigue, and thrombocytopenia. Grade 3 treatment-emergent AEs (TEAEs) were predominantly alopecia, leukopenia, and anemia. No grade 4/5 TEAEs were observed. Supportive treatment effectively helped to control almost all AEs. One patient died during the COVID-19 pandemic in January 2023. The investigators concluded that this death was unrelated to the primary tumor or TRAEs.


Table 2 | Adverse events.







4 Discussion

In this study, we analyzed the efficacy and safety of the N-P+DDP/NDP+S-1 combination therapy in patients with hypopharyngeal cancer. To our knowledge, this is the first study to use N-P+ DDP/NDP +S-1 for the treatment of hypopharyngeal cancer. After two cycles of induction chemotherapy, the patients exhibited improved short-term efficacy and safety. The ORR was 89.47%, and all treatment-related AEs were controlled with symptomatic treatment.

Among head and neck tumors, hypopharyngeal tumors exhibit the worst prognosis, primarily owing to their tendency to be identified at an advanced stage, posing challenges for early diagnosis (15). Currently, a combination of surgery, chemotherapy, and radiation therapy has shown favorable efficacy for locally advanced hypopharyngeal cancer (16, 17). Several studies have shown that the TPF regimen induction chemotherapy improves the survival rate and larynx preservation in patients with unresectable hypopharyngeal cancer (12, 18). Consequently, the NCCN recommends the incorporation of TPF to the induction chemotherapy regimen (7). The European Organization for Research and Treatment of Cancer 24891 (EORTC24891) study (10) included patients with resectable squamous cell carcinoma of the larynx who were randomly assigned to receive PF regimen induction chemotherapy or total laryngectomy. The median overall survival (OS) and mPFS were 3.67 and 2.1 years, respectively, in the chemotherapy arm and 2.1 and 1.6 years, respectively, in the surgery arm. There was no difference in 10 year OS between upfront surgery vs induction chemotherapy in EORTC24891 study (10). The standard TPF regimen was evaluated in patients with hypopharyngeal tumors in the GORTEC 2000-01 study (11), the overall response rate after induction chemotherapy in the TPF and PF groups were 80.0% (41.8% complete response and 38.2% partial response) and 59.2% (30.1% complete response and 29.1% partial response) (p=0.002), respectively. OS and disease-free survival were not significantly improved in the TPF arm versus the PF arm (respectively, p=0.28, p=0.21) (11). Kim et al. evaluated the efficacy and safety of induction chemotherapy with docetaxel combined with S-1 and radiotherapy with concurrent daily cisplatin in locally advanced head and neck carcinoma (19). They found that the ORR after induction chemotherapy was 64% (32/50), however, after completion of induction chemotherapy, 40 patients received concurrent chemoradiotherapy, and the ORR was 100% (19). Our study showed that the ORR was similar to the TPF regimen. The ORR in our study was significantly higher than that of the docetaxel and S-1 combined induction regimen, which may be because our induction regimen contained platinum, whereas there was no platinum in the induction chemotherapy regimen studied by Kim et al.

Sittitrai et al. found that the tumor resection rate after TPF-induced chemotherapy for unresectable stage IVb laryngeal and hypopharyngeal cancers was 78.6% (20). In our study, otolaryngologists confirmed that patients with stage IVb disease met the criteria for radical surgical treatment after induction chemotherapy, suggesting that this combination regimen may be a potent induction therapy for TPF. Previous research has shown that the median OS of the resectable and unresectable groups was 20.0 months (16.0-35.5) and 9.5 months (6.0-15.0), respectively (p=0.008) (20). At the end of follow-up, no patient died of primary tumor and TRAEs in our study, and median OS was not observed. Moreover, mPFS was not observed in patients who underwent surgery after induction chemotherapy, and the mPFS in patients who did not undergo surgery was 17.6 months, there was no significant difference between the groups (p=0.65). Some patients achieved pCR after surgery in our study, and further investigation is warranted to confirm whether achieving pCR after induction chemotherapy can reliably help predict improved survival benefits.

A study of chemotherapy combined with radiotherapy (I) versus surgery and postoperative radiotherapy (II) for advanced hypopharyngeal cancer showed that 9 of 30 patients (30%) in group II developed a local recurrence, compared to 11 of 26 patients (42%) in group I (p=0.57) (21). A study conducted by Sittitrai et al. on unresectable stage IVb laryngeal cancer and hypopharyngeal cancer found that locoregional recurrence rate in the resectable and unresectable groups was 44.4% and 85.7%, respectively (20). In our study, eight patients experienced disease progression or recurrence, and recurrence rates were similar between patients who underwent surgery and those who did not (42.86% vs 41.67%). We speculate that this may be due to the small sample, different experimental designs, different doses and times of chemotherapy, and other factors.

Definitive radiotherapy alone or partial laryngopharyngectomy is a treatment option for early-stage squamous cell carcinoma of the hypopharynx (22, 23). At present, there are no studies on the use of induction chemotherapy for early hypopharyngeal cancer. One patient in our study had stage II disease and achieved a complete response after induction chemotherapy. Therefore, we speculate that specific subtypes of patients with hypopharyngeal cancer might achieve an ideal disease prognosis with chemotherapy alone. Induction chemotherapy may be a viable option for improving laryngeal protection in patients with early-stage disease. However, further research is required for validation.

Instead of the standard TPF regimen, we chose a platinum-based combination of N-P and S-1. S-1 is a compound preparation consisting of tegafur, oteracil, and gimeracil (24). Tegafur is the primary active ingredient of S-1, which is converted into 5-fluorouracil (5-FU) in the body. Gimeracil inhibits dihydropyrimidine dehydrogenase and prevents the breakdown of 5-FU, thereby prolonging its residence time in the body and enhancing the drug’s efficacy. Oteracil reduces the activity of 5-FU in normal intestinal tissues by blocking its phosphorylation, thereby reducing the damage to normal tissues and minimizing the occurrence of adverse events (25–27). S-1 was associated with a lower rate of febrile neutropenia, toxicity-related deaths, grade 3-4 stomatitis, and mucositis than 5-fluorouracil (28). S-1, an oral medication, may help prevent AEs associated with intravenous injections. S-1 has been approved for the treatment of gastric cancer, colon cancer, rectal cancer, pancreatic cancer, non-small cell lung cancer, head and neck cancers and so on. N-P is an albumin-bound, solvent-free form of paclitaxel (29). Compared with docetaxel, N-P increases the incidence of peripheral sensory neuropathy but reduces that of grade 3-4 neutropenia and febrile neutropenia (30, 31). Grade 3-4 late toxicities of the larynx in the TPF arm were fewer than those in the PF arm (9.3% vs 17.1%), and three patients in the TPF arm died of acute toxicity of chemotherapy (11). Mucous membrane, salivary gland, larynx, and subcutaneous tissue toxicities were the most common AEs (11). In our study, phlebitis, febrile neutropenia, or anaphylaxis was not observed, and no grade 4-5 AEs were observed with the combination of N-P + DDP/NDP + S-1 in the induction phase. No AEs such as stomatitis and esophagitis were noted, which may be related to the use of S-1. None of the patients died of TRAEs. A study of first-line N-P in patients with advanced ovarian cancer and a study of N-P monotherapy for relapsed small-cell lung cancer showed that the incidence of alopecia and limb numbness increased (32, 33). Compared with that in previous studies (11), the incidence of alopecia and limb numbness increased in our study, potentially owing to N-P. Furthermore, we found that the incidence of adverse events was significantly higher among patients who received cisplatin - based induction chemotherapy regimens compared to those who were administered nedaplatin - based regimens. These AEs resolved after symptomatic treatment, and none of the patients discontinued treatment because of chemotherapy-related AEs. Thus, the safety of the induction regimen we studied is manageable.

Despite these encouraging results, our study had some inherent limitations. The retrospective nature of the study introduced biases, and the absence of a control group made it challenging to definitively conclude the superiority of the N-P + DDP/NDP + S-1 combination over TPF. Moreover, the small number of patients and relatively short follow-up period may not fully capture long-term outcomes. Therefore, a rigorously designed multicenter randomized controlled study is still required to further validate the efficacy and safety of the combination of N-P + DDP/NDP + S-1 in the induction treatment of hypopharyngeal cancer.

In conclusion, the N-P + DDP/NDP + S-1 combination demonstrated a favorable safety profile during the induction phase of hypopharyngeal cancer therapy. Additionally, we speculate that chemotherapy alone can yield long-term benefits in some patients with hypopharyngeal cancers. Future studies should prioritize prospective clinical trials to further investigate the potential benefits of this regimen.





Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: The dataset can be obtained with the approval of the Affiliated Hospital of the Guilin Medical University. The data that support the findings of this study are available from the corresponding author, FX, xuefeng_doctor@126.com, on reasonable request.





Ethics statement

This retrospective study was approved by the Medical Ethics Committee of the Affiliated Hospital of the Guilin Medical University, and all study participants provided informed consent. The studies were conducted in accordance with the local legislation and institutional requirements. 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

CJ: Writing – original draft. YL: Writing – original draft. YM: Resources, Writing – review & editing. LX: Investigation, Methodology, Writing – review & editing. LZ: Visualization, Writing – review & editing. ZL: Investigation, Methodology, Writing – review & editing. SX: Investigation, Methodology, Writing – review & editing. XQ: Validation, Writing – review & editing. GW: Methodology, Writing – review & editing. MK: Validation, Writing – review & editing. XH: Resources, Project administration, Writing – review & editing, Methodology, Investigation. FX: Funding acquisition, Conceptualization, Writing – review & editing, Supervision.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This study was supported by the 2021 Guilin City Science Research and Technology Development Plan Project (20210227-7-9), National Natural Science Foundation of China (82260498), Guangxi Medical and Health Key Discipline Construction Project, Quzhou City Qujiang District Life Oasis Public Welfare Service Center, Health Development Promotion Project - Cancer Research Project (BJHA-CRP-033), and Beijing Xisike Clinical Oncology Research Foundation (Y-QL202101-0214).




Acknowledgments

The authors are grateful to all patients and their families who participated in this study.





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. Lee, NY, Ferris, RL, Psyrri, A, Haddad, RI, Tahara, M, Bourhis, J, et al. Avelumab plus standard-of-care chemoradiotherapy versus chemoradiotherapy alone in patients with locally advanced squamous cell carcinoma of the head and neck: a randomised, double-blind, placebo-controlled, multicentre, phase 3 trial. Lancet Oncol. (2021) 22:450–62. doi: 10.1016/S1470-2045(20)30737-3

2. Braakhuis, BJ, Brakenhoff, RH, and Leemans, CR. Treatment choice for locally advanced head and neck cancers on the basis of risk factors: biological risk factors. Ann Oncol. (2012) 23 Suppl 10:x173–7. doi: 10.1093/annonc/mds299

3. Cooper, JS, Porter, K, Mallin, K, Hoffman, HT, Weber, RS, Ang, KK, et al. National Cancer Database report on cancer of the head and neck: 10-year update. Head Neck. (2009) 31:748–58. doi: 10.1002/hed.21022

4. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

5. Osei-Sarfo, K, Tang, XH, Urvalek, AM, Scognamiglio, T, and Gudas, LJ. The molecular features of tongue epithelium treated with the carcinogen 4-nitroquinoline-1-oxide and alcohol as a model for HNSCC. Carcinogenesis. (2013) 34:2673–81. doi: 10.1093/carcin/bgt223

6. Buckley, JG, and MacLennan, K. Cervical node metastases in laryngeal and hypopharyngeal cancer: a prospective analysis of prevalence and distribution. Head Neck. (2000) 22:380–5. doi: 10.1002/1097-0347(200007)22:4<380::AID-HED11>3.0.CO;2-E

7. Pfister, DG, Spencer, S, Adelstein, D, Adkins, D, Anzai, Y, Brizel, DM, et al. Head and Neck Cancers, Version 2.2020, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw. (2020) 18:873–98. doi: 10.6004/jnccn.2020.0031

8. Gordin, E. Neoadjuvant chemotherapy for hypopharyngeal squamous cell carcinoma and personalized medicine in head and neck cancer. Ann Surg Oncol. (2018) 25:848–9. doi: 10.1245/s10434-017-6258-8

9. Spaulding, MB, Fischer, SG, and Wolf, GT. Tumor response, toxicity, and survival after neoadjuvant organ-preserving chemotherapy for advanced laryngeal carcinoma. Department Veterans Affairs Cooperative Laryngeal Cancer Study Group J Clin Oncol. (1994) 12:1592–9. doi: 10.1200/JCO.1994.12.8.1592

10. Lefebvre, JL, Andry, G, Chevalier, D, Luboinski, B, Collette, L, Traissac, L, et al. Laryngeal preservation with induction chemotherapy for hypopharyngeal squamous cell carcinoma: 10-year results of EORTC trial 24891. Ann Oncol. (2012) 23:2708–14. doi: 10.1093/annonc/mds065

11. Janoray, G, Pointreau, Y, Garaud, P, Chapet, S, Alfonsi, M, Sire, C, et al. Long-term results of a multicenter randomized phase III trial of induction chemotherapy with cisplatin, 5-fluorouracil, ± Docetaxel for larynx preservation. J Natl Cancer Inst. (2016) 108:djv368. doi: 10.1093/jnci/djv368

12. Vermorken, JB, Remenar, E, van Herpen, C, Gorlia, T, Mesia, R, Degardin, M, et al. Cisplatin, fluorouracil, and docetaxel in unresectable head and neck cancer. N Engl J Med. (2007) 357:1695–704. doi: 10.1056/NEJMoa071028

13. Shirasu, H, Yokota, T, Kawakami, T, Hamauchi, S, Onozawa, Y, Ogawa, H, et al. Efficacy and feasibility of induction chemotherapy with paclitaxel, carboplatin and cetuximab for locally advanced unresectable head and neck cancer patients ineligible for combination treatment with docetaxel, cisplatin, and 5-fluorouracil. Int J Clin Oncol. (2020) 25:1914–20. doi: 10.1007/s10147-020-01742-6

14. Eisenhauer, EA, Therasse, P, Bogaerts, J, Schwartz, LH, Sargent, D, Ford, R, et al. New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). Eur J Cancer. (2009) 45:228–47. doi: 10.1016/j.ejca.2008.10.026

15. Kwon, DI, and Miles, BA. Hypopharyngeal carcinoma: Do you know your guidelines. Head Neck. (2019) 41:569–76. doi: 10.1002/hed.24752

16. Bernier, J, Domenge, C, Ozsahin, M, Matuszewska, K, Lefèbvre, JL, Greiner, RH, et al. Postoperative irradiation with or without concomitant chemotherapy for locally advanced head and neck cancer. N Engl J Med. (2004) 350:1945–52. doi: 10.1056/NEJMoa032641

17. Cooper, JS, Pajak, TF, Forastiere, AA, Jacobs, J, Campbell, BH, Saxman, SB, et al. Postoperative concurrent radiotherapy and chemotherapy for high-risk squamous-cell carcinoma of the head and neck. N Engl J Med. (2004) 350:1937–44. doi: 10.1056/NEJMoa032646

18. Posner, MR, Hershock, DM, Blajman, CR, Mickiewicz, E, Winquist, E, Gorbounova, V, et al. Cisplatin and fluorouracil alone or with docetaxel in head and neck cancer. N Engl J Med. (2007) 357:1705–15. doi: 10.1056/NEJMoa070956

19. Kim, HR, Lee, CG, Choi, EC, Kim, JH, Koh, YW, and Cho, BC. Induction docetaxel and S-1 followed by concomitant radiotherapy with low-dose daily cisplatin in locally advanced head and neck carcinoma. Head Neck. (2016) 38 Suppl 1:E1653–9. doi: 10.1002/hed.v38.S1

20. Sittitrai, P, Reunmarkkaew, D, and Chaiyasate, S. The role of induction chemotherapy followed by surgery in unresectable stage IVb laryngeal and hypopharyngeal cancers: a case series. J Otolaryngol Head Neck Surg. (2018) 47:62. doi: 10.1186/s40463-018-0310-y

21. Zelefsky, MJ, Kraus, DH, Pfister, DG, Raben, A, Shah, JP, Strong, EW, et al. Combined chemotherapy and radiotherapy versus surgery and postoperative radiotherapy for advanced hypopharyngeal cancer. Head Neck. (1996) 18:405–11. doi: 10.1002/(SICI)1097-0347(199609/10)18:5<405::AID-HED3>3.0.CO;2-9

22. Takes, RP, Strojan, P, Silver, CE, Bradley, PJ, Haigentz, M, Wolf, GT, et al. Current trends in initial management of hypopharyngeal cancer: the declining use of open surgery. Head Neck. (2012) 34:270–81. doi: 10.1002/hed.21613

23. Kim, JW, Kim, MS, Kim, SH, Kim, JH, Lee, CG, Kim, GE, et al. Definitive chemoradiotherapy versus surgery followed by adjuvant radiotherapy in resectable stage III/IV hypopharyngeal cancer. Cancer Res Treat. (2016) 48:45–53. doi: 10.4143/crt.2014.340

24. Satoh, T, and Sakata, Y. S-1 for the treatment of gastrointestinal cancer. Expert Opin Pharmacother. (2012) 13:1943–59. doi: 10.1517/14656566.2012.709234

25. Sakuramoto, S, Sasako, M, Yamaguchi, T, Kinoshita, T, Fujii, M, Nashimoto, A, et al. Adjuvant chemotherapy for gastric cancer with S-1, an oral fluoropyrimidine. N Engl J Med. (2007) 357:1810–20. doi: 10.1056/NEJMoa072252

26. Shirasaka, T, Shimamato, Y, Ohshimo, H, Yamaguchi, M, Kato, T, Yonekura, K, et al. Development of a novel form of an oral 5-fluorouracil derivative (S-1) directed to the potentiation of the tumor selective cytotoxicity of 5-fluorouracil by two biochemical modulators. Anticancer Drugs. (1996) 7:548–57. doi: 10.1097/00001813-199607000-00010

27. Sudo, K, Nakamura, K, and Yamaguchi, T. S-1 in the treatment of pancreatic cancer. World J Gastroenterol. (2014) 20:15110–8. doi: 10.3748/wjg.v20.i41.15110

28. Ter Veer, E, Mohammad, NH, Lodder, P, Ngai, LL, Samaan, M, van Oijen, MG, et al. The efficacy and safety of S-1-based regimens in the first-line treatment of advanced gastric cancer: a systematic review and meta-analysis. Gastric Cancer. (2016) 19:696–712. doi: 10.1007/s10120-015-0587-8

29. Yardley, DA. nab-Paclitaxel mechanisms of action and delivery. J Control Release. (2013) 170:365–72. doi: 10.1016/j.jconrel.2013.05.041

30. Yoneshima, Y, Morita, S, Ando, M, Nakamura, A, Iwasawa, S, Yoshioka, H, et al. Phase 3 trial comparing nanoparticle albumin-bound paclitaxel with docetaxel for previously treated advanced NSCLC. J Thorac Oncol. (2021) 16:1523–32. doi: 10.1016/j.jtho.2021.03.027

31. Nakayama, N, Ishido, K, Chin, K, Nishimura, K, Azuma, M, Matsusaka, S, et al. A phase I study of S-1 in combination with nab-paclitaxel in patients with unresectable or recurrent gastric cancer. Gastric Cancer. (2017) 20:350–7. doi: 10.1007/s10120-016-0614-4

32. Parisi, A, Palluzzi, E, Cortellini, A, Sidoni, T, Cocciolone, V, Lanfiuti Baldi, P, et al. First-line carboplatin/nab-paclitaxel in advanced ovarian cancer patients, after hypersensitivity reaction to solvent-based taxanes: a single-institution experience. Clin Transl Oncol. (2020) 22:158–62. doi: 10.1007/s12094-019-02122-x

33. Nakao, M, Fujita, K, Suzuki, Y, Arakawa, S, Sakai, Y, Sato, H, et al. Nab-paclitaxel monotherapy for relapsed small cell lung cancer: retrospective analysis and review. Anticancer Res. (2020) 40:1579–85. doi: 10.21873/anticanres.14105




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 Jiang, Liu, Mo, Xu, Zhu, Li, Xu, Qin, Wu, Kang, He and Xue. 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/Images/fonc-15-1504658-g002.jpg
Response from baseline in induction

chemotherapy(%)

12345678 910111213141516171819 (Patients)

30% decline

=== Pathologic complete response





OEBPS/Images/fonc-15-1504658-g004.jpg
Patient 2

—
N
o
O
B8
<
=

Baseline

After induction
chemotherapy





OEBPS/Images/fonc.2025.1504658_cover.jpg
a frontiers ‘ Frontiers in Oncology

Efficacy and safety of nanoparticle
albumin-bound paclitaxel plus cisplatin
or nedaplatin plus tegafur/gimeracil/
oteracil as induction chemotherapy
regimen for hypopharyngeal cancer





OEBPS/Images/fonc-15-1504658-g007.jpg
Patients

8

10 12

| Stage I

Complete response
Partial response
Stable disecase
Progressive disease
Death

Operation
Continuous follow-up
Radiotherapy

Chemotherapy

Chemotherapy + PD-1

14 16 18 20 22 24 26 28 30 32 34
Months

 Stage I Stage IV





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Efficacy and safety of nanoparticle albumin-bound paclitaxel plus cisplatin or nedaplatin plus tegafur/gimeracil/oteracil as induction chemotherapy regimen for hypopharyngeal cancer

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          1 Introduction

        



        		

          2 Materials and methods

        

          		

            2.1 Patients

          



          		

            2.2 Treatment

          



          		

            2.3 Endpoints and assessment

          



          		

            2.4 Statistical analysis

          



        



        



        		

          3 Results

        

          		

            3.1 Patient characteristics

          



          		

            3.2 Efficacy

          



          		

            3.3 Safety

          



        



        



        		

          4 Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Generative AI statement

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
N-P plus cisplatin plus S-1 N-P plus nedaplatin plus S-1

Treatment-related (n=5) (n = 14) All Grades, No. (%)
adverse events (n =19)
Total, No. (%) Grade 3, No. (%) Total, No. (%) Grade 3, No. (%)
Anemia 5 (100) 1(20) 9 (64.3) 2(143) 14 (73.7)
Thrombocytopenia 1(20) £ 4(286) E 5(263)
Leukemia Reduction 5 (100) 2 (40) 7 (50) 3(214) 12 (63.2)
Fever 3 (60) 2 5 E 3(158)
Pain 5 2 | 2(143) 5 2(105)
Nausea 1(20) i 1(7.1) = 2 (10.5)
Decreased appetite 1(20) 3 2 (143) 5 3 (15.8)
Skin erythema 1(20) - - - 1(5.3)
Alopecia 3 (60) 3 (60) 6 (42.9) 4 (28.6) 9 (47.4)
Dizziness 2 (40) . 2(143) . 4L
Nutobiiess of e linbs. | 1(20) . 3(214) . 411
Fatigue 2 (40) - 5 (35.7) - 7 (36.8)

Hearing loss . - 1(7.1) 2 1(53)





OEBPS/Images/fonc-15-1504658-g003.jpg
T stage

15

—_
W

[T
T4a

Number of patients
S

Number of patients
S

. ycTO 0

Before After two cycles Before After two cycles





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-15-1504658-g006.jpg
>
=

—— surgical group

Median 17.6 months (95% CI, 13.9-21.2
- 100 L= ) 100 —— non-surgical group
S &
< = =
= 804 < g0 (P=0.65)
2 g
Z =
& 60 E 0]
(5} 17]
2 8 ......................................................................................................
&
&
g 404 = 40
R7 L
g s 2
2 o
~ =
~
o— T T 17— 0 T T T T T T T T
0 4 8 12 16 20 24 28 32 0 4 8 12 16 20 24 28 32
Time from enrolment (months) Number at risk Time from enrolment (months)
Numberatrisk 19 18 16 15 12 10 10 10 10 surgical group 19 18 18 18 17 16 16 16 16

non-surgical group 19 19 17 16 14 13 13 13 13





OEBPS/Images/fonc-15-1504658-g005.jpg





OEBPS/Images/fonc-15-1504658-g001.jpg
24 patients assessed for eligibility

—

19 patients who received three cyclesof
induction chemotherapy with
combination of nab-paclitaxel +
DDP/NDP + S-1 were included

5 exclued (did not meet

the inclusion criteria)

l

Evaluate the efficacy of induction
chemotherapy by comparing baseline
and enhanced MRI after the second

cycle of chemotherapy

2 clinical complete response

15 partial response
2 stable disease

l

After three cycles of induction
chemotherapy, patients selected
treatment plan based on their personal
wishes and recommendations from a
multidisciplinary team

7 surgery

4 radiotherapy

2 chemotherapy

2 chemotherapy plus immunotherapy

4 discontinued treatment

l

Survival and Safety Analysis






OEBPS/Images/table1.jpg
Number of patients (%)

Characteristics N=19
Age, years 64 (50-70)
Sex
Male 19 (100)
Female 0
T Stage
T1 2 (10.5)
T2 6 (32.0)
T3 2 (10.5)
Tda 4(21.0)
T4b 5 (26.0)
N Stage
NO 2 (10.5)
N1 | 3(16.0)
N2a 1(5.0)
N2b 6 (32.0)
N2c 2 (10.5)
N3b 5 (26.0)

Summary Stage

IVB 8 (42.0)
IVA 8 (42.0)
I 2(11.0)
il 1(5.0)

Differentiation degree

Poor 4 (21.0)
Moderate 9 (47.0)
High 3(16.0)
Unknown 3 (16.0)

ECOG performance status

0 17 (89.5)

1 2 (10.5)

ECOG, Eastern Cooperative Oncology Group.





