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Background

Nutritional status is one of the most important prognostic factors of survival in patients with recurrent or metastatic head and neck cancer (R/M HNC), and it can be positively influenced by medical nutrition therapy (MNT). To evaluate the impact of MNT, we collected Real-World Data on its use in R/M HNC patients receiving molecular targeted therapy (TT) or immunotherapy (IT) and examined the correlation between survival and duration of MNT.





Methods

This retrospective, analytical, cohort study utilized data extracted from the electronic health records of the Hungarian National Health Insurance Fund Management. In total, data from 1,660 HNC patients treated between 2018 and 2023 were used. Statistical analysis was conducted using the Kaplan-Meier method, log-rank test, and Cox regression analysis. Survival was assessed over a follow-up period of 730 days.





Results

During the study period, 993 of 1,660 patients (55.9%) aged over 18 received molecular TT, and 667 (40.1%) patients received IT. Patients were categorized into three groups based on whether they received MNT during treatment and the duration of MNT. When comparing these groups, we found that patients who received MNT for more than 6 months had better survival in both the targeted therapy group (HR = 0.49, 95% CI = 0.36–0.69, p<0.001) and the immunotherapy group (HR = 0.4, 95% CI = 0.22–0.72, p=0.002).





Conclusions

Our study demonstrates a positive correlation between long-term use of MNT — defined as treatment lasting more than six months — and overall survival (OS) in patients with R/M HNC receiving TT or IT. These findings underscore the importance of early identification of inadequate nutritional status, as well as the timely initiation and sustained application of MNT. The main limitation of the research is that it is based on retrospective data and from only one country. Results may vary in other countries due to differences in treatment protocols and the composition of nutritional formulas.
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1 Introduction

In recent years, numerous publications have highlighted several changes in the epidemiology and treatment of head and neck cancer (HNC) (1–7). HNC emerged as the 7th most common cancer globally, with rising incidence and mortality rates (1). Treatment modalities now include surgery, radiotherapy (RT), chemotherapy, targeted therapy (TT), and immunotherapy (IT) (4–8). Increased mortality in HCN patients can also be attributed to treatment-related side effects and severe malnutrition, which can interfere with therapy (9, 10). Treatment strategies for HNC depend on factors such as tumor stage, recurrence, and risk of secondary malignancies (8). Early-stage (I–II) cases are often treated with RT or surgery, while advanced stages (III–IVB) require multidisciplinary approaches. Personalized nutritional therapy is applied even in unresectable, recurrent, or metastatic cases (8).

In Hungary, around 4,000 new cases of head and neck squamous cell carcinoma (HNSCC) are diagnosed annually, with high mortality (11). Treatment usually follows European Society for Medical Oncology (ESMO) protocols, though access is sometimes limited by reimbursement policies. Poor nutritional status and comorbidities often hinder therapy, contributing to elevated mortality (12).

Given the high incidence, mortality, frequent relapses, poor prognosis, and decreasing average age of HNC patients, ongoing research into prevention, treatment, and supportive care remains essential. Our multidisciplinary Hungarian research team has focused on medical nutrition therapy (MNT) and previously found that patients receiving long-term MNT (≥7 months) had significantly improved overall survival (OS) (p < 0.0001) (13). In our current study, we narrowed the scope to patients undergoing TT and IT and redefined long-term MNT as therapy lasting more than 6 months to further explore its impact on survival outcomes.




2 Materials and methods



2.1 Ethics and patients

The study was performed in accordance with the Declaration of Helsinki. The ethical approval number is 276/2024.

This retrospective, nationwide, longitudinal study was conducted using data from the Hungarian National Health Insurance Fund (NHIF). The NHIF is a comprehensive national insurance system that provides coverage for nearly the entire Hungarian population. Its database includes patient identifiers, records of reimbursed prescriptions, a broad spectrum of medical interventions and healthcare events, as well as ICD-10 (International Statistical Classification of Diseases, 10th revision) codes for all inpatient and outpatient visits nationwide. In addition, pieces of demographic information such as age, sex, and dates of birth or death are recorded. For this study, we accessed specific NHIF sub-databases, including disease identification (ICD-10), diagnostics (Diagnosis-Related Groups, DRGs), and medical interventions (International Classification of Health Interventions, ICHI).

The total number of patients and subgroup distributions are shown in Figure 1, while the distribution of International Classification of Diseases (ICD) codes based on prevalence data is presented in Supplementary Table 1. The demographic characteristics of the study population based on incidence data are as follows: 14,146 males (69.0%) and 6,352 females (31.0%). By age group, 10,258 patients (50.0%) were aged 18–65 years, and 10,240 patients (50.0%) were over 65 years.

[image: Flowchart depicting the analysis of head and neck cancer cases from 2018 to 2024. The baseline population, aged eighteen or older, a prevalence of twenty-eight thousand fivehundredthirty. Incidence is from 2018 to 2023, this is twenty thousand four hundred ninety-eight, with eleven thousand four hundred twenty-eight identified morphologically. Sample for survival analysis is one thousand six hundred sixty, divided between targeted therapy patients (nine hundred ninety-three, 59.9%) and immunotherapy patients (six hundred sixty-seven, 40.1%). Nutrition support (MNT) is provided to two hundred twenty-five and one hundred forty patients, respectively, representing 22.7% and 20.9%.]
Figure 1 | Patient numbers for subgroup analyses.

The term “medical nutrition therapy” (MNT) was defined as nutrition therapy interventions prescribed by a physician, specifically oral nutritional supplements (ONS) or enteral tube feeding (ETF). The research focused on ONS and ETF due to their considerably higher long-term usage compared to parenteral nutrition in Hungary. To estimate the frequency of HNC, we applied three restrictive inclusion criteria: ICD code, the study period, and adult age. From the ICD system, we included patients with codes C00–C14 and C30–C32, who had presented at least four times in inpatient or outpatient care (thereby excluding presumptive but unconfirmed cases). The analysis period spanned seven years (2018–2024) to assess prevalence, with six years (excluding the first year) used to identify incident cases. Patients under 18 years of age were excluded. Regarding oncological treatment, we specifically identified patients who received molecular TT or IT. In Hungary, the first-line treatment of R/M HNC is pembrolizumab monotherapy or in combination with platinum and 5-fluorouracil (5FU) in programmed death-ligand 1 (PD-L1) positive cases. The EXTREME or TPEx protocol is used in cases not amenable to IT (14–16).

Data on the use of MNT was retrieved from the prescribing data for foods for special medical purposes administered either orally (ONS) or via enteral feeding tubes (using enteral tube formula). In the first part of the survival analysis, we examined the relationship between MNT and survival in the two main groups of patients receiving anti-cancer treatment: TT or IT. For the second survival analysis, patients were categorized into three groups based on the duration of MNT: no or short-term MNT (1–3 months), medium-term MNT (4–6 months), and long-term MNT (>6 months of continuous therapy). These duration categories were based on standard follow-up intervals in the HNHIFM database (typically every 3 months) and on the national prescribing regulations, which allow physicians in Hungary to prescribe ONS and tube-feeding formulas for up to three months at a time.

Patients receiving MNT for only 1–3 months were classified as having no or short-term therapy, as our previous research indicated that short-term nutritional intervention does not significantly improve long-term survival (16). We hypothesize that three months is insufficient to achieve meaningful improvement in nutritional status, especially in patients undergoing active oncologic treatment. Survival was followed for a 730-day period.




2.2 Statistical analysis

All data extraction and statistical analyses were performed using “RStudio”. The available dataset included demographic data, treatment details, and data on MNT. Derived variables included frequencies of treatments and MNT use, as well as survival probability. A p-value of 0.05 is considered statistically significant for all tests, including the log-rank test. The Kaplan–Meier method was used to estimate survival probabilities. Log-rank tests were applied to compare survival distributions between groups. A Cox regression model was used to evaluate the association between the survival time and predictor variables. For the primary analysis, the control group consisted of patients who did not receive MNT or received it for ≤3 months, and the intervention group included those supported by MNT for ≥ 4 months. In the subgroup analysis, patients who received MNT were further divided into two subgroups based on the duration of nutritional therapy: medium-term MNT (4–6 months) and long-term MNT (> 6 months).





3 Results



3.1 Frequency of anti-cancer treatment

Among the HNC population, 14.5% (n = 1,660) of patients within the morphologically relevant subgroup (n = 11,428) received TT or IT in Hungary between 2018 and 2023 (Figure 1). For the survival analysis, data from these 1,660 HNC patients were included. Of them, 59.9% (n = 993) received TT, while 40.1% (n = 667) received IT (Figure 1).




3.2 Frequency of MNT

The proportion of patients receiving MNT was 22.7% (n = 225) among those treated with TT and 20.9% (n = 140) among those receiving IT (Figure 1).




3.3 Analyses of MNT and survival for patients who received TT or IT

Analysis of MNT and survival among patients receiving TT or IT showed that MNT was associated with improved survival. This association was statistically significant in the targeted therapy group (p = 0.006), but not significant in the IT group (p<0.46) (Figures 2, 3). Table 1 presents the survival rates at the end of the first and second years, comparing patients with and without MNT. The data also indicate that patients receiving IT had better OS at both time points, and that MNT was associated with improved survival in both treatment groups.

[image: Survival curve graph showing overall survival probability over 730 days for two groups: Group I/A (TT and MNT) and Group I/B (TT). Group I/A has a higher survival rate than Group I/B. Group I/A is in green, Group I/B in red. Log-rank test p-value is 0.006. Total sample size is 993.]
Figure 2 | Kaplan-Meier curve of overall survival probability in HNC patients on targeted therapy with or without supported by MNT.

[image: Kaplan-Meier survival curve comparing overall survival probability over a 730-day period between two groups: Group II/A (green) receiving immunotherapy with medical nutrition therapy (140 participants) and Group II/B (red) receiving only immunotherapy (527 participants). Both groups show similar survival probabilities, with Group II/A having a hazard ratio of 0.89 and a p-value of 0.46.]
Figure 3 | Kaplan-Meier curve of overall survival probability in HNC patients on immunotherapy with or without supported by MNT.


Table 1 | Survival rates in patients with and without medical nutritional therapy.
	Type of therapy
	Medical nutrition therapy
	Number of patients
	By the end of year 1
	By the end of year 2


	N
	%
	N
	%



	Targeted therapy


	 
	Intervention group
	225
	188
	83.55%
	110
	48.88%


	Control group
	768
	558
	72.65%
	314
	40.88%


	Immunotherapy


	 
	Intervention group
	140
	135
	96.42%
	94
	67.14%


	Control group
	527
	477
	90.51%
	342
	64.89%







Further survival analyses were conducted within each treatment group by categorizing patients into three subgroups based on the duration of MNT. The first group included patients who received no MNT or only for a short period (1–3 months), the second group included those who received medium-term support (4–6 months), and the third group received long-term support (>6 months). The survival probability was significantly higher in both the targeted therapy group (HR = 0.49, 95% CI = 0.36–0.69, p<0.001) and the immunotherapy group (HR = 0.4, 95% CI = 0.22–0.72, p = 0.002) (Figures 4, 5).

[image: Kaplan-Meier survival curve showing overall survival probability over 730 days for three groups: Group I/A,1 with over six months of medical nutrition therapy (green), Group I/A,2 with four to six months of therapy (blue), and Group I/B without therapy (red). Group I/A,1 shows the highest survival probability. Group sizes are 102, 123, and 768, respectively. Hazard ratios indicate a significant difference for Group I/A,1 compared to Group I/B.]
Figure 4 | Kaplan-Meier curve of overall survival probability in HNC patients on targeted therapy with or without supported by MNT.

[image: Kaplan-Meier survival curve showing overall survival probability over 730 days for three groups: Group II/A,1 (green) with more than six months of medical nutrition therapy; Group II/A,2 (blue) with four to six months; and Group II/B (red) without therapy. Group II/A,1 has the highest survival rate, while Group II/B has the lowest. Hazard ratios and confidence intervals are noted for each group. Sample sizes are 73, 67, and 527 for Groups II/A,1, II/A,2, and II/B respectively.]
Figure 5 | Kaplan-Meier curve of HNC overall survival probability in HNC patients on immunotherapy with or without supported by MNT.





4 Discussion

Concerning HNC patients, the number of long-term survivors is expected to increase in the coming years. This trend is driven by both shifts in patient demographics —from an older population with a history of smoking and alcohol use to a younger population in better general health — and the expansion of treatment options, including molecular TTs and ITs.

Recent clinical trials have demonstrated that these advanced therapies can significantly improve both survival and quality of life compared to standard treatments alone (17, 18). Therefore, it is increasingly important to understand and address the long-term supportive care needs of this growing survivor population, particularly concerning nutritional status and quality of life.

Among the publications examining survival in patients with head and neck cancer (particularly over the past decade), relatively few have focused on the impact of nutritional status and nutrition therapy on survival outcomes. Müller-Richter et al. reviewed factors influencing OS in HNC patients beyond cancer stage and treatment efficacy, emphasizing the role of nutritional status (19). They identified several independent predictors of survival related to nutrition, including body mass index (BMI), weight loss, malnutrition, and sarcopenia (19). Additional factors that, alongside nutritional status, were associated with poorer outcomes included: ECOG performance status >1, lymphocyte count <700/μL, elevated neutrophil-to-lymphocyte ratio, and postoperative infections (19). In our study, we found a positive correlation between the duration of MNT and OS in HNC patients. Our results showed that long-term nutritional support (≥7 months) significantly increased survival, primarily in the context of chemoradiotherapy and surgery (13). With the growing use of molecular targeted therapies and immunotherapies, there is an urgent need for similar survival data in patients receiving these new treatment modalities.

Regarding TT in HNC patients, several publications on cetuximab have explored its associations with nutritional status, malnutrition, sarcopenia, nutritional therapy, and survival. Authors of this article emphasize that although their research was conducted on patients with recurrent or metastatic (R/M) disease, no research is currently available that specifically examines the impact of nutritional therapy on survival in this population. Consequently, the present findings cannot be directly compared with those of other similar studies. Therefore, we compiled findings from studies focusing on locally advanced HNC treated with TT. Only two studies to date have directly examined the relationship between these factors and OS, specifically focusing on pathologically low muscle mass. Huiskamp et al. found through multivariate analysis, that low skeletal muscle mass in patients with head and neck squamous cell carcinoma treated with cetuximab and RT was significantly associated with reduced OS (Log Rank χ² = 5.87; p = 0.02), although it was not predictive of dose-limiting toxicity (OR 0.83; 95% CI 0.27–2.56; p = 0.74) (20). Similarly, Willemsen et al. identified low fat-free mass index (FFMI) as an unfavorable prognostic factor for survival, toxicity, and treatment tolerance in patients with locally advanced HNSCC (LAHNSCC) receiving chemoradiotherapy (CRT) or bioradiotherapy (BRT) (21). While associations between nutritional therapy and OS in patients receiving targeted therapy have not yet been clearly established, some studies have reported correlations with other clinical outcomes. In patients receiving TT, associations between nutrition therapy and OS have not yet been elucidated, although correlations with other clinical outcomes have been reported. Kapała et al. found that structured nutritional care (including dietary counselling and early enteral nutrition) improved treatment compliance and reduced complications in patients with locally advanced HNC undergoing CRT or BRT (22). Additionally, Berg et al. reported no significant differences in weight loss or malnutrition between cetuximab and cisplatin groups, though cetuximab was associated with reduced enteral nutrition needs and better physical functioning at the end of treatment (23).

In patients with HNC, emerging research has begun to explore the associations between nutritional status, nutritional therapy, and survival outcomes in the context of IT. Matsumura et al. investigated nutritional markers in patients with recurrent/metastatic HNSCC treated with PD-1 inhibitors and identified the Prognostic Nutritional Index (PNI) as an independent predictor of OS through multivariate analysis (24). Similarly, Gallen et al. found correlations between PNI and survival, focusing on pre-treatment nutritional status. In a retrospective analysis of 99 stage IV HNSCC patients treated with PD-1 and/or cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) inhibitors, they evaluated baseline PNI and BMI trends and found that higher baseline PNI was significantly associated with improved OS in both univariate and multivariate analyses (17). These findings suggest that poor pretreatment nutritional status negatively impacts post-IT outcomes (17). Although not specific to HNC, Tran et al. reported that cancer-associated cachexia impairs the efficacy of immune checkpoint inhibitor (ICI) therapy (25). They also recommended routine assessment of PNI at the initiation of ICI treatment in clinical practice, given its predictive value for OS (25). Lin et al. investigated the effects of immunonutrition on immune function and clinical outcomes in HNSCC patients, particularly those receiving PD-1 inhibitors. This retrospective study included 49 patients and compared specialized immune-enhancing nutrition to standard care. Immunonutrition was associated with increased CD4+ and CD8+ T cell counts, reduced infection rates, and shorter hospital stays, suggesting that immunonutrition may enhance immune response and clinical outcomes, supporting its integration into comprehensive cancer care (25). Finally, Pannunzio et al. also emphasized the importance of a personalized and multimodal approach in the treatment of patients with HNSCC, integrating locoregional strategies (surgery and RT) with systemic therapies (chemotherapy, IT, and TT) (18). They highlighted that malnutrition remains a significant clinical problem across all treatment modalities, adversely affecting survival outcomes, thereby underscoring the critical role of nutritional therapy.

Currently, there are no specific European Society for Clinical Nutrition and Metabolism (ESPEN) or ESMO guidelines dedicated exclusively to nutritional therapy in HNC patients (26–28). General recommendations also address the timing of malnutrition risk screening and repetition of such screenings. Regarding nutritional therapy, they only provide guidance on when to initiate the intervention, but do not specify the recommended duration of nutritional support (26, 27). A 2024 review by Fan et al. summarized the best available evidence for nutritional support in patients with nasopharyngeal carcinoma undergoing RT, emphasizing the importance of timing in initiating support. However, their recommendations focused primarily on when to start nutritional therapy, without guidance on its duration (29). At present, there is no recommendation in nutritional guidelines regarding the therapeutic duration of MNT.

In conclusion, the authors emphasize the following key points: Previous research by our group, based on a large real-world dataset (RWD) from the HNC population, showed that long-term MNT (≥7 months) support in antitumor therapy can be significantly associated with improved survival (p < 0.0001) (13). Our current findings further support this, as RWE shows a positive correlation between long-term MNT support and improved survival even with newer treatment modalities such as TT and IT. Notably, this correlation remained significant even when the definition of long-term MNT was reduced to six months. However, to validate these retrospective findings, RCTs are necessary. Such studies could pave the way for including evidence-based recommendations on the optimal duration of MNT in clinical guidelines.

These results highlight the crucial role of multidisciplinary care across the patient journey, including early identification of nutritional risk and timely, sustained MNT intervention. The responsibility lies with all involved healthcare professionals to integrate nutrition support as a core component of oncological care.

During data analysis, we observed a notably low frequency of MNT (22.7% and 20.9% in the two patient groups), despite focusing on individuals with advanced recurrent or metastatic disease. Based on these findings, our research group would like to emphasize several key considerations. Adherence to both oncologic treatment and MNT is essential for optimizing outcomes in patients with HNC, particularly in recurrent or metastatic cases. However, adherence is often limited due to treatment-related side effects (pain, mucositis, and nausea), feeding difficulties (dysphagia, fatigue), and socioeconomic barriers (e.g., financial hardship, limited access to transportation, insufficient social support). A multidisciplinary approach (including dietetic support), patient education, and technology-assisted follow-up can help improve adherence and support comprehensive care. Moreover, the impact of MNT-focused patient education delivered by dietitians could be further strengthened by complementing individual counseling with small-group cooking workshops tailored to the specific needs of patients with dysphagia.

Limitations of our research include its retrospective study design, which provides real-world data analysis of MNT in unselected HNC patients undergoing TT and IT in Hungary. The results may not be generalizable to other countries due to differences in treatment protocols or the composition of oral and enteral feeding formulas. The study is also subject to several potential biases. Selection bias may be present, as the sample may not be representative of the entire HNC population. Information bias is possible due to limitations in the database, which lacked detailed data on patients’ nutritional status and the results of malnutrition, sarcopenia, cachexia screenings, or body composition (lean mass or fat-free mass), as well as quality of life (QOL) values. The NHIF database is subject to several important limitations. It does not capture data on mutation status, population-level histology, or therapies administered within clinical trials, as such treatments are not reimbursed by the social security system. Furthermore, the database lacks anamnestic variables (e.g., smoking history), TNM-based tumor staging, documentation of adverse events, ECOG performance status, laboratory parameters, and biomarker testing. Confounding bias may have occurred due to unmeasured variables that could affect survival outcomes. Additionally, the literature review was limited to studies published in English and Hungarian.





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.





Ethics statement

The studies involving humans were approved by The ethical approval number is 276/2024. 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

BB: Formal Analysis, Methodology, Conceptualization, Writing – original draft. EP: Project administration, Conceptualization, Writing – original draft. AM: Formal analysis, Writing – original draft, Methodology, Conceptualization, Writing – review & editing. CB: Conceptualization, Writing – original draft, Supervision, Data curation, Formal analysis, Methodology. DR: Formal analysis, Visualization, Methodology, Data curation, Writing – original draft, Investigation. JL: Writing – original draft, Supervision, Conceptualization, Writing – review & editing, Methodology.





Funding

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




Acknowledgments

The authors wish to thank Dr. Dora Czintner (geriatrician and medical translator) for developing a well-structured scientific article that clearly and accurately communicates complex scientific information in English.





Conflict of interest

Authors CB and DR was employed by the company MedicalScan Ltd.

The remaining 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.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2025.1667150/full#supplementary-material




References

	 Gormley M, Creaney G, Schache A, Ingarfield K, Conway DI. Reviewing the epidemiology of head and neck cancer: definitions, trends and risk factors. Br Dent J. (2022) 233:780–6. doi: 10.1038/s41415-022-5166-x, PMID: 36369568


	 Roman BR, Aragones A. Epidemiology and incidence of HPV-related cancers of the head and neck. J Surg Oncol. (2021) 124:920–2. doi: 10.1002/jso.26687, PMID: 34558067


	 Cohen N, Fedewa S, Chen AY. Epidemiology and demographics of the head and neck cancer population. Oral Maxillofac Surg Clin North Am. (2018) 30:381–95. doi: 10.1016/j.coms.2018.06.001, PMID: 30078696


	 Colevas AD, Cmelak AJ, Pfister DG, Spencer S, Adkins D, Birkeland AC, et al. NCCN guidelines(R) insights: head and neck cancers, version 2.2025. J Natl Compr Canc Netw. (2025) 23:2–11. doi: 10.6004/jnccn.2025.0007, PMID: 39938471


	 Zhao M, Schoenfeld JD, Egloff AM, Hanna GJ, Haddad RI, Adkins DR, et al. T cell dynamics with neoadjuvant immunotherapy in head and neck cancer. Nat Rev Clin Oncol. (2025) 22:83–94. doi: 10.1038/s41571-024-00969-w, PMID: 39658611


	 Nguyen KV, Lee CML, Choe JH. Metastatic head and neck cancer: immunotherapy and beyond. Semin Radiat Oncol. (2025) 35:259–70. doi: 10.1016/j.semradonc.2025.02.004, PMID: 40090751


	 Zhou J, He M, Zhao Q, Shi E, Wang H, Ponkshe V, et al. EGFR-mediated local invasiveness and response to Cetuximab in head and neck cancer. Mol Cancer. (2025) 24:94. doi: 10.1186/s12943-025-02290-1, PMID: 40121428


	 Iglesias Docampo LC, Arrazubi Arrula V, Baste Rotllan N, Carral Maseda A, Cirauqui Cirauqui B, Escobar Y, et al. SEOM clinical guidelines for the treatment of head and neck cancer (2017). Clin Transl Oncol. (2018) 20:75–83. doi: 10.1007/s12094-017-1776-1, PMID: 29159792


	 Lin MC, Shueng PW, Chang WK, Mu-Hsin Chang P, Feng HC, Yang MH, et al. Consensus and clinical recommendations for nutritional intervention for head and neck cancer patients undergoing chemoradiotherapy in Taiwan. Oral Oncol. (2018) 81:16–21. doi: 10.1016/j.oraloncology.2018.03.016, PMID: 29884409


	 Panara K, Go B, Shah M, Majmudar T, Barrette LX, Moreira AG, et al. Clinical practice guidelines on nutrition management in head and neck cancer: a systematic quality appraisal using the Appraisal of Guidelines for Research and Evaluation 2nd edition instrument. J Laryngol Otol. (2023) 137:37–43. doi: 10.1017/S002221512200055X, PMID: 35172910


	 Clinical Healthcare Professional Guidelines. Oropharyngeal Tumors [Egészségügyi szakmai irányelv - Szájgarat daganatok(2023). Available online at: https://www.neak.gov.hu/pfile/file?path=/letoltheto/EOSZEF_letoltheto_doku/002150-2023-szajgarat-daganatok&inline=true (Accessed September 16, 2025).


	 Clinical Healthcare Professional Guidelines. Definition of the procedure for molecular pathology examinations required for the oncological care of cancer patients [Egészségügyi szakmai irányelv - Daganatos betegek onkológiai ellátásához szükséges molekuláris patológiai vizsgálatok eljárásrendjének meghatározása(2024). Available online at: https://www.neak.gov.hu/preview/pfile/file?path=/letoltheto/EOSZEF_letoltheto_doku/002185-2024-daganatos-betegek-onkologiai-ellatasahoz-szukseges-molekularis-patologiai-vizsgalatok-eljarasrendjenek-meghatarozasa&inline=true (Accessed September 16, 2025).


	 Molnar A, Palfi E, Belak B, Blasszauer C, Reibl D, Lovey J. Positive correlation between persistence of medical nutrition therapy and overall survival in patients with head and neck cancer. Pathol Oncol Res. (2024) 30:1611664. doi: 10.3389/pore.2024.1611664, PMID: 38559567


	 Burtness B, Harrington KJ, Greil R, Soulieres 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, PMID: 31679945


	 Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A, Rottey S, et al. Platinum-based chemotherapy plus cetuximab in head and neck cancer. N Engl J Med. (2008) 359:1116–27. doi: 10.1056/NEJMoa0802656, PMID: 18784101


	 Guigay J, Auperin A, Fayette J, Saada-Bouzid E, Lafond C, Taberna M, et al. Cetuximab, docetaxel, and cisplatin versus platinum, fluorouracil, and cetuximab as first-line treatment in patients with recurrent or metastatic head and neck squamous-cell carcinoma (GORTEC 2014–01 TPExtreme): a multicentre, open-label, randomised, phase 2 trial. Lancet Oncol. (2021) 22:463–75. doi: 10.1016/S1470-2045(20)30755-5, PMID: 33684370


	 Guller M, Herberg M, Amin N, Alkhatib H, Maroun C, Wu E, et al. Nutritional status as a predictive biomarker for immunotherapy outcomes in advanced head and neck cancer. Cancers (Basel). (2021) 13:5772. doi: 10.3390/cancers13225772, PMID: 34830929


	 Pannunzio S, Di Bello A, Occhipinti D, Scala A, Messina G, Valente G, et al. Multimodality treatment in recurrent/metastatic squamous cell carcinoma of head and neck: current therapy, challenges, and future perspectives. Front Oncol. (2023) 13:1288695. doi: 10.3389/fonc.2023.1288695, PMID: 38239635


	 Muller-Richter U, Betz C, Hartmann S, Brands RC. Nutrition management for head and neck cancer patients improves clinical outcome and survival. Nutr Res. (2017) 48:1–8. doi: 10.1016/j.nutres.2017.08.007, PMID: 29246276


	 Huiskamp LFJ, Chargi N, Devriese LA, de Jong PA, de Bree R. The predictive and prognostic value of low skeletal muscle mass for dose-limiting toxicity and survival in head and neck cancer patients receiving concomitant cetuximab and radiotherapy. Eur Arch Otorhinolaryngol. (2020) 277:2847–58. doi: 10.1007/s00405-020-05972-2, PMID: 32335709


	 Willemsen ACH, Hoeben A, Lalisang RI, Van Helvoort A, Wesseling FWR, Hoebers F, et al. Disease-induced and treatment-induced alterations in body composition in locally advanced head and neck squamous cell carcinoma. J Cachexia Sarcopenia Muscle. (2020) 11:145–59. doi: 10.1002/jcsm.12487, PMID: 31536685


	 Kapala A, Surwillo-Snarska A, Jodkiewicz M, Kawecki A. Nutritional care in patients with head and neck cancer during chemoradiotherapy (CRT) and bioradiotherapy (BRT) provides better compliance with the treatment plan. Cancers (Basel). (2021) 13:2532. doi: 10.3390/cancers13112532, PMID: 34064057


	 Berg M, Hansson C, Silander E, Bove M, Johansson L, Haugen Cange H, et al. A randomized study comparing the nutritional effects of radiotherapy with cetuximab versus cisplatin in patients with advanced head and neck cancer. Head Neck. (2024) 46:760–71. doi: 10.1002/hed.27619, PMID: 38192119


	 Matsumura S, Kaira K, Kuba K, Inoue H, Hamada M, Yamazaki T, et al. Potential of nutritional markers as predictors after immunotherapy in advanced head and neck squamous cell carcinoma. Anticancer Res. (2024) 44:4049–56. doi: 10.21873/anticanres.17234, PMID: 39197909


	 Tran SD, Forrest NJ, Guggilla V, Perottino GM, Johnson JL, Sosman J, et al. Weight and blood-based markers of cachexia predict disability, hospitalization and worse survival in cancer immunotherapy patients. J Cachexia Sarcopenia Muscle. (2025) 16:e13685. doi: 10.1002/jcsm.13685, PMID: 39817619


	 Cederholm T, Barazzoni R, Austin P, Ballmer P, Biolo G, Bischoff SC, et al. ESPEN guidelines on definitions and terminology of clinical nutrition. Clin Nutr. (2017) 36:49–64. doi: 10.1016/j.clnu.2016.09.004, PMID: 27642056


	 Arends J, Strasser F, Gonella S, Solheim TS, Madeddu C, Ravasco P, et al. Cancer cachexia in adult patients: ESMO Clinical Practice Guidelines. ESMO Open. (2021) 6:100092. doi: 10.1016/j.esmoop.2021.100092, PMID: 34144781


	 Arends J, Bachmann P, Baracos V, Barthelemy N, Bertz H, Bozzetti F, et al. ESPEN guidelines on nutrition in cancer patients. Clin Nutr. (2017) 36:11–48. doi: 10.1016/j.clnu.2016.07.015, PMID: 27637832


	 Fan X, Cui H, Liu S. Summary of the best evidence for nutritional support programs in nasopharyngeal carcinoma patients undergoing radiotherapy. Front Nutr. (2024) 11:1413117. doi: 10.3389/fnut.2024.1413117, PMID: 39144289








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 Belak, Palfi, Molnar, Blasszauer, Reibl and Lövey. 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.




Glossary

BW body weight

CI confidence interval

CPS combined positive score

CRT chemoradiotherapy

CTLA-4 Cytotoxic T-lymphocyte associated protein 4

DRGs Diagnosis-Related Groups

ETF enteral tube feeding

ESMO European Society for Medical Oncology

ESPEN European Society for Clinical Nutrition and Metabolism

5FU 5-fluorouracil

FFMI fat-free mass index

GI gastrointestinal

HNC head and neck cancer

HNSCC head and neck squamous cell carcinoma

HNHIFM Hungarian National Health Insurance Fund Management

ICD international classification of diseases

ICHI International Classification of Health Interventions

ICI immune checkpoint inhibitors

IT immunotherapy

LA locally advanced

MNT medical nutrition therapy

ONS oral nutritional supplement

OS overall survival

HR hazard ratio

PNI prognostic nutritional index

PD-L1 programmed death-ligand 1

QOL quality of life

RCT randomized controlled trial

RWD real-world data

RWE real-world evidence

R/M recurrent/metastatic

RT radiotherapy

TT targeted therapy
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FIGURE 4. Kaplan-Meier curve of overall survival probability in HNC patients on targeted therapy with or without supported by MNT

Abbreviations: targeted therapy (TT), medical nutrition therapy (MNT)

Investigated period: 730 days
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Abbreviations: immunotherapy (IT), medical nutrition therapy (MNT)

Investigated period: 730 days
Group II/A patients on immunotherapy, with supported by MNT (n=527)
Group II/B patients on immunotherapy, without by MNT (n=768)

HR: 0.89; (95% CI: 0.64-1.22), log-rank test p= 0.46
HR: reference group





