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Background: Primary tumor surgery (PTS) may enhance survival among part of patients with metastatic head and neck cancer (mHNC). Herein, a predictive model was needed to construct to identify who can gain benefit remarkably from tumor resection.



Methods: Data of patients with mHNC were extracted from the Surveillance, Epidemiology, and End Results (SEER) database. The best cut-off value of age were analyzed using the X-tile software. One-to-one PSM, Kaplan–Meier method, and log-rank test were performed for survival analysis.The independent factors determined using the multivariate Cox proportional hazard regression were used to construct the nomogram.



Results: A total of 1,614 patients diagnosed with mHNC were included; among them, 356 (22.0%) underwent a surgical procedure for the excision of the primary tumor. cancer-specific survival (CSS) was remarkably prolonged in the PTS group relative to the non-PTS group following PSM [Median:19 months vs. 9 months; hazard ratio (HR) 0.52, P < 0.001]. Patients with mHNC who were younger than 52 years old, had well-differentiated tumors, had T1 and N0 stages, and were married at the time of the study may have significantly benefited from PTS. In addition, we constructed a nomogram based on the factors that independently affect the CSS in multivariate Cox analysis. The nomogram showed excellent discrimination in both the training and validation sets (AUC: 0.732 and 0.738, respectively).



Conclusion: A practical predictive model was constructed to determine the appropriate patients with mHNC, who would benefit from surgical resection.
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Introduction

Head and neck cancer (HNC) is the sixth most prevalent malignancy, globally, with squamous cell carcinoma being the most prevalent histological type (accounting for approximately 90%) (1). The distant metastasis rate in HNC ranges between 3% and 20% (2, 3), whereas the median survival time is approximately 6–10 months (4, 5). For metastatic head and neck cancer (mHNC) patients, systemic therapeutic interventions, including targeted therapy, chemotherapy, optimal supportive therapy, and local treatments, such as radiotherapy, are the conventional procedures at present. Although the studies on chemotherapeutic regimens have achieved significant progress in the past few years, the improvement in survival time is relatively small (6, 7) and the high rates of toxicities are common (8). In recent years, immunotherapy has also made good progress, especially the use of immune checkpoint inhibitors (9, 10). However, what is worrying is that the incidence of hyperprogression of head and neck squamous cell carcinoma is relatively high, up to 29%, and is significantly associated with a poor prognosis (11).

Primary tumor surgery (PTS) is also one of the methods for the treatment of mHNC. The 2023 National Integrated Cancer Network (NCCN) guidelines on HNC which can obtained from the NCCN website (www.NCCN.org) endorse regional treatment for mHNC patients, while PTS is still a relatively rare option (12). Indeed, several recent studies show that surgery may significantly prolong the survival time in patients with mHNC (13, 14). This may be partly because surgery has improved the basic functions of the human body, including breathing and swallowing, which in turn affects the survival of patients (15). In addition, PTS reduces tumor load and complications, making patients more likely to benefit from multimodal treatment, including immunotherapy and chemotherapy (16–18). Therefore, as for mHNC patient, local resection may be useful. Nevertheless, given its association with severe trauma and postoperative complications, not all patients may have prolonged survival duration post-operatively. However, it remains unclear regarding the patients who may benefit most from PTS. Therefore, the individualized prediction model will help clinicians to apply individualized surgical treatment.

Hence, to address the clinical needs, the present study focused on developing a predictive model based on the characteristics and prognoses to identify mHNC patients who could benefit from PTS.



Methods


Patient inclusion

The Surveillance, Epidemiology, and End Results (SEER) database is a publicly available cancer repository consisting of information on 28% of the population of the United States [Practical Guide to Surgical Data Sets: Surveillance, Epidemiology, and End Results (SEER) Database]. With the aid of the SEER*Stat software (version: 8.3.9), we obtained data from the SEER repository. Between 2004 and 2015, patients with cancer of the hypopharynx, larynx, oral cavity, or oropharynx who also developed distant metastases from the initial diagnosis were included in the present research (including distant lymph nodes metastasis and organ metastasis). Clinical features were extracted from the database, including information on sex, race, age, pathological category, marital status, TNM staging, pathological grading, and treatment regimens (surgery, radiotherapy, or chemotherapy). Marital status was classified into married and single (including single, divorced, widowed, separated, or domestic partner) groups. Exclusion criteria were: age <18 years, unknown date of diagnosis or death, incomplete survival data and/or follow-up information, and unknown primary site records, neither for initial nor for the only tumor. PTS in the present research was described as the surgical procedures directed to tumors located at the primary site, including total, hemi, or partial glossectomy, subtotal or total laryngectomy, and pharyngectomy; laser ablation (surgery codes 20–28), photodynamic therapy, electrocautery, biopsy, local tumor excision, cryosurgery, and/or local tumor destruction (surgery codes 10–15), were excluded. Cancer-specific survival (CSS) was defined as the period from the date of diagnosis to the date of death due to mHNC.



Statistical analysis

In accordance with the treatment modality of the primary tumor, the included patients were classified into two groups, namely the PTS group and the non-PTS group. One-to-one propensity score matching (PSM) was used to minimize selection deviation and confusion. A score of the standard deviation less than 10% was determined as an appropriate balancing criterion in the present research (19). The variables used for PSM included sex, race, age, marital status, primary site, TNM staging, pathological grading, radiotherapy, chemotherapy and surgery to distant site. X-tile (version 3.6.1) was used to analyze the cutoff values for the age (20). CSS rate in the two groups were derived by the Kaplan–Meier method and significant survival differences were computed by performing the log-rank test. The independent predictive variables were determined by performing the multivariate Cox proportional hazard regression analysis. In the multivariate Cox proportional hazard regression analysis, variables with p-value less than 0.05 are considered to be independent predictors of the prognosis of mHNC patients. These screened variables will be incorporated into the prediction model. Herein, the hazard ratios (HRs) were computed with 95% confidence intervals (CIs). Two-tailed p < 0.05 was established as the criterion of statistical significance. All analyses of statistical data were conducted with the aid of R (version 3.6.0) (http://www.r-project.org/). The main outcome is cancer-specific survival.



Construction and validation of the nomogram

According to the median CSS, we reasonably hypothesized that patients in the PTS group would survive longer relative to those in the no-PTS group and thus benefit more from the surgical intervention. The patients in the PTS group were classified into two subgroups based on this assertion as follows: a surgery-beneficial group (median CSS >9 months) and a surgery-non-beneficial group (median CSS ≤9 months). Moreover, the patients in the PTS group were classified into the training and the validation sets at random in the ratio of 7:3.

The factors affecting CSS were included in the training set based on the results of multivariate Cox analysis. Subsequently, a nomogram was constructed for the purpose of identifying the mHNC patients with a greater likelihood of benefiting from PTS in the training group. The prognostic nomogram was used to calculate the benefit probability for patients undergoing the operative procedure. A prediction probability of >0.5 was considered as a surgery-beneficial candidate, and ≤0.5 was a surgery-non-beneficial candidate.

The area under the ROC curve (AUC) and the calibration map (p > 0.05 illustrated that the theoretical correction error was not significant) was used to examine the discriminant ability and performance of the prediction model, respectively. The Kaplan-Meier analysis was used for the purpose of investigating if the prediction model was capable of discriminating between individuals who may gain from PTS and those who would not.




Results


Features of patients before and after PSM

The screening of the SEER database yielded a total of 1,614 mHNC patients; among them, 356 (22.0%) underwent PTS. Figure 1 shows the selection process of the present research. A total of 482 patients of mHNC patients treated with or without PTS were enrolled in the study. The threshold value of age was calculated using the X-tile (Figure 2). Table 1 shows the baseline features for the two groups (surgery and no-surgery) before and after PSM. Before PSM, significant differences in variables, including histology, race, primary site, TN stage, histology, marital status, surgery, chemotherapy, and radiotherapy for distant sites, were observed between the two groups, suggesting the absence of balance in the baseline features for the two subgroups. All baseline parameters were well balanced using the 1:1 PSM.


[image: Figure 1]
FIGURE 1
The flowchart for the construction of the prediction model. SEER, Surveillance, Epidemiology and End Results; PSM, propensity score matching.
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FIGURE 2
X-tile analysis for disease-specific survival according to age.



TABLE 1 Characteristics for study population by study groups before and after PSM.
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The impact of PTS on survival in mHNC

Statistically significant differences in survival outcomes between the two groups were observed according to the results of the Kaplan-Meier analysis and log-rank test in the corresponding groups. The PTS group had a better prognosis than the non-PTS group before(20.0 vs. 8.0 months; p < 0.001) and after PSM (18 months vs. 9 months; p < 0.001) (Figure 3). The results depicted in Table 2 further verified that PTS was independently correlated with the improvement in CSS (HR 0.54; 95% CI, 0.43–0.67, p < 0.001). In the multivariate Cox analysis, variables with p-value less than 0.05 are considered to be independent predictors of the prognosis of mHNC patients, including T stage, N stage, marital status, age, primary site, surgery, chemotherapy, and radiotherapy.


[image: Figure 3]
FIGURE 3
(A) Kaplan–Meier curves for CSS of mHNC patients with or without PTS before PSM. (B) Kaplan–Meier curves for CSS of mHNC patients with or without PTS after PSM. PSM, propensity score matching; CSS, disease-specific survival; PTS, primary tumor surgery.



TABLE 2 Multivariate Cox analysis for CSS before and after PSM in mHNC patients.
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A nomogram for identifying optimal candidates treated with PTS

The independent factors affecting CSS were included in the training set, comprising the TN stage, marital status, age, primary site, radiotherapy, and chemotherapy. Contingent on the findings from the multivariate logistic model analysis, we created the nomogram for the purpose of identifying patients with mHNC who would benefit significantly from surgical intervention at the primary site in the training group (Figure 4). The individual survival probability of patients was simply estimated by summing up the scores of each of the selected variables.


[image: Figure 4]
FIGURE 4
A nomogram for selecting the most suitable candidates for primary tumor excision.




Verification of the predictive model

The predictive nomogram had a good recognition in the training set (AUC = 0.732 CI 95% CI: 0.672–0.780) and the validation set (AUC = 0.738; 95% CI: 0.621–0.795). In addition, the correction curve showed that there was a strong correlation between the predicted value of the nomogram and the real observed value (Figure 5).


[image: Figure 5]
FIGURE 5
(A) Receiver operating characteristic curve of the nomogram in the training group. (B) The calibration plots of the training group. (C) Receiver operating characteristic curve of the nomogram in the validation group. (D) The calibration plots of the validation group. ROC, receiver operating characteristic.


We then validated the discrimination ability of the nomogram in the validation set. The Kaplan-Meier analysis and log-rank test as shown in Figure 6, demonstrated that the CSS in the surgery-beneficial group was significantly higher as opposed to that in the surgery-non-beneficial group (HR = 0.50, 95% CI: 0.35–0.68, P < 0.001) and the non-operation group (HR = 0.48, 95% CI,0.38–0.61, P < 0.001). No significant variations were identified between the surgery-non-beneficial and the non-PTS groups (HR = 0.99, 95% CI: 0.75–1.31, P = 0.994).


[image: Figure 6]
FIGURE 6
Kaplan-Meier survival curves for mHNC patients classified according to the nomogram-based distinct benefit categories.





Discussion

In this study, we found that PTS contributes to a significant survival advantage in patients with mHNC, suggesting that PTS has considerable potential for the treatment of mHNC. Subsequently, we developed a predictive nomogram to estimate the benefits of PTS. This study constructed a novel nomogram to identify patients with mHNC who had a greater likelihood of benefiting from PTS.

Although PTS is not a routine treatment option for metastatic cancer, several studies have confirmed its value for patients with metastatic cancer (21–23). Similar to the results of two previous studies, our study has shown that PTS improves the prognosis of patients with cancer (13, 14). Zumsteg et al. (13) focused on patients who received chemotherapy, while Patel et al. (14) did not rule out low-intensity palliative surgery such as photodynamic therapy, biopsy, and local tumor excision. In addition, to better maintain fundamental human function, PTS may destroy the seeding of primary tumor cells (24), reduce the production and release of tumor-associated growth factors and cytokines (25), and thus change the landscape of the immune microenvironment. This implies that PTS could play a role in reversing drug resistance and immunosuppression (26). Therefore, PTS may be a key link in the multimodality approach to improving the prognosis of patients with metastatic cancer.

In our predictive nomogram, the T stage, N stage, and age were the most important factors for predicting the efficacy of PTS in the mHNC patients, demonstrating that specific individual settings are crucial for selecting suitable patients for surgical treatment. For patients with an expected longer survival time and better individual conditions, aggressive local treatment may be beneficial. Therefore, it was relatively reasonable to choose mHNC patients undergoing the PTS who experienced a greater probability of benefiting from surgical intervention. Moreover, marital status is also an important predictor. Patients who are married may have a stronger desire for treatment and receive better care (27). In addition, radiotherapy and chemotherapy are also factors that cannot be ignored (12, 28). PTS combined with chemotherapy and/or radiotherapy may offer a favorable prognosis (13). This therapeutic option may be an effective treatment modality for patients with mHNC, but need further prospective trials are needed for validation.

The clinicopathological information varies greatly from patient to patient and the prognoses from case to case among mHNC patients. It is necessary to tailor the treatment regimens for different cases. So we developed a first population-based predictive nomogram to identify appropriate mHNC patients who benefit from PTS. The findings are expected to serve as a reference for mHNC patients to select PTS or not.

However, there are certain limitations to the present research. First, this was a retrospective analysis. Although we used PSM to eliminate bias, inherent bias from the database was unavoidable. Second, the lack of information about patient characteristics and complications in the SEER database made it impossible to assess the performance status of the patients, leading to treatment selection bias. Patients with favorable individual factors including better performance status and lower tumor burden were more likely to accept surgical intervention. However, surgery may have therapeutic effects masked by selection bias, and selection bias represents only some of the improved outcomes observed in patients with mHNC who underwent surgery. Third, a part of patients with “metastatic disease” when they have early primary/nodal stage (e.g., T1 N0) do not actually have distant disease. Often they may have cosynchronous primary (e.g., early stage lung cancer), which may lead to patient selection bias. However, inclusion of these patients in this analysis is reasonable as it highlights these patients should still receive surgery to the primary site when there is not complete clarity on the status of a potential metastatic site vs. cosynchronous primary. Finally, the SEER database did not contain some important information, such as systematic treatment plan, target therapies, site of metastasis, and the number of metastatic tumors, which also remarkably influence the patients' prognoses (29). Compared with patients with multiple distant metastasis, patients with oligometastasis may have a better prognosis (30). In addition, the treatment of metastatic sites may also prolong the survival time of patients, such as stereotactic body radiotherapy for pulmonary metastasis (31, 32). Despite these limitations, our study based on the SEER database does provide an additional and effective option for these patients. In further prospective trials, we will perform more investigations to confirm the validity of this model and improve upon it.



Conclusions

In summary, we constructed a predictive model to identify the specific mHNC patients having a greater probability of benefiting from PTS. Patients with an age less than 52-years, well-differentiated tumors, T1, N0, and married individuals with mHNC may gain more benefit from PTS. Furthermore, this model needs to be validated in further prospective trials so as to benefit more patients.



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

This study was approved by Longgang Center Hospital. The study did not require informed patient consent because the data obtained from the SEER database are de-identified patient data. All analyses conducted in this study were in accordance with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.



Author contributions

Q-WL: Conceptualization, Project administration, Software, Writing – original draft, Writing – review & editing. S-HZ: Data curation, Investigation, Methodology, Supervision, Writing – review & editing. SL: Formal Analysis, Project administration, Resources, Validation, Writing – original draft.



Funding

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



Acknowledgments

The authors thanks the registries of the SEER database for creating the SEER-Medicare database.



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.



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.



References

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Erratum: global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2020) 70:313. doi: 10.3322/caac.21492

2. Liu JC, Bhayani M, Kuchta K, Galloway T, Fundakowski C. Patterns of distant metastasis in head and neck cancer at presentation: implications for initial evaluation. Oral Oncol. (2019) 88:131–6. doi: 10.1016/j.oraloncology.2018.11.023

3. 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

4. Chow LQM. Head and neck cancer. N Engl J Med. (2020) 382:60–72. doi: 10.1056/NEJMra1715715

5. Lefebvre JL. Current clinical outcomes demand new treatment options for SCCHN. Ann Oncol. (2005) 16(Suppl 6):vi7–vi12. doi: 10.1093/annonc/mdi452

6. Cohen EEW, Soulieres 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

7. Rajendra A, Noronha V, Joshi A, Patil VM, Menon N, Prabhash K. Palliative chemotherapy in head and neck cancer: balancing between beneficial and adverse effects. Expert Rev Anticancer Ther. (2020) 20:17–29. doi: 10.1080/14737140.2020.1708197

8. 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

9. Burtness B, Harrington KJ, Greil R, Soulieres D, Tahara M, De Castro Jr G, 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

10. Burtness B, Rischin D, Greil R, Soulieres D, Tahara M, De Castro Jr G, et al. Pembrolizumab alone or with chemotherapy for recurrent/metastatic head and neck squamous cell carcinoma in KEYNOTE-048: subgroup analysis by programmed death ligand-1 combined positive score. J Clin Oncol. (2022) 40:2321–32. doi: 10.1200/JCO.21.02198

11. Saada-Bouzid E, Defaucheux C, Karabajakian A, Coloma VP, Servois V, Paoletti X, et al. Hyperprogression during anti-PD-1/PD-L1 therapy in patients with recurrent and/or metastatic head and neck squamous cell carcinoma. Ann Oncol. (2017) 28:1605–11. doi: 10.1093/annonc/mdx178

12. Tang E, Lahmi L, Meillan N, Pietta G, Albert S, Maingon P. Treatment strategy for distant synchronous metastatic head and neck squamous cell carcinoma. Curr Oncol Rep. (2019) 21:102. doi: 10.1007/s11912-019-0856-5

13. Zumsteg ZS, Luu M, Yoshida EJ, Kim S, Tighiouart M, David JM, et al. Combined high-intensity local treatment and systemic therapy in metastatic head and neck squamous cell carcinoma: an analysis of the national cancer data base. Cancer. (2017) 123:4583–93. doi: 10.1002/cncr.30933

14. Patel TD, Marchiano E, Chin OY, Kilic S, Eloy JA, Baredes S, et al. Utility of surgery/radiotherapy in distant metastatic head and neck squamous cell carcinoma: a population-based approach. Otolaryngol Head Neck Surg. (2016) 154:868–74. doi: 10.1177/0194599815627637

15. Olmos M, Lutz R, Buntemeyer TO, Glajzer J, Nobis CP, Ries J, et al. Case report: patient specific combination of surgery and immunotherapy in advanced squamous cell carcinoma of the head and neck—a case series and review of literature. Front Immunol. (2022) 13:970823. doi: 10.3389/fimmu.2022.970823

16. Khong A, Cleaver AL, Fahmi Alatas M, Wylie BC, Connor T, Fisher SA, et al. The efficacy of tumor debulking surgery is improved by adjuvant immunotherapy using imiquimod and anti-CD40. BMC Cancer. (2014) 14:969. doi: 10.1186/1471-2407-14-969

17. Zhu H, Leiss L, Yang N, Rygh CB, Mitra SS, Cheshier SH, et al. Surgical debulking promotes recruitment of macrophages and triggers glioblastoma phagocytosis in combination with CD47 blocking immunotherapy. Oncotarget. (2017) 8:12145–57. doi: 10.18632/oncotarget.14553

18. Oppel F, Gorner M, Sudhoff H. The potential of tumor debulking to support molecular targeted therapies. Front Oncol. (2020) 10:801. doi: 10.3389/fonc.2020.00801

19. Austin PC. Balance diagnostics for comparing the distribution of baseline covariates between treatment groups in propensity-score matched samples. Stat Med. (2009) 28:3083–107. doi: 10.1002/sim.3697

20. Camp RL, Dolled-Filhart M, Rimm DL. X-tile: a new bio-informatics tool for biomarker assessment and outcome-based cut-point optimization. Clin Cancer Res. (2004) 10:7252–9. doi: 10.1158/1078-0432.CCR-04-0713

21. Yang CJ, Gu L, Shah SA, Yerokun BA, D'amico TA, Hartwig MG, et al. Long-term outcomes of surgical resection for stage IV non-small-cell lung cancer: a national analysis. Lung Cancer. (2018) 115:75–83. doi: 10.1016/j.lungcan.2017.11.021

22. Musri FY, Mutlu H, Karaagac M, Eryilmaz MK, Gunduz S, Artac M. Primary tumor resection and survival in patients with stage IV gastric cancer. J Gastric Cancer. (2016) 16:78–84. doi: 10.5230/jgc.2016.16.2.78

23. Ahmed S, Leis A, Fields A, Chandra-Kanthan S, Haider K, Alvi R, et al. Survival impact of surgical resection of primary tumor in patients with stage IV colorectal cancer: results from a large population-based cohort study. Cancer. (2014) 120:683–91. doi: 10.1002/cncr.28464

24. Comen E, Norton L, Massague J. Clinical implications of cancer self-seeding. Nat Rev Clin Oncol. (2011) 8:369–77. doi: 10.1038/nrclinonc.2011.64

25. Hiratsuka S, Watanabe A, Aburatani H, Maru Y. Tumour-mediated upregulation of chemoattractants and recruitment of myeloid cells predetermines lung metastasis. Nat Cell Biol. (2006) 8:1369–75. doi: 10.1038/ncb1507

26. Danna EA, Sinha P, Gilbert M, Clements VK, Pulaski BA, Ostrand-Rosenberg S. Surgical removal of primary tumor reverses tumor-induced immunosuppression despite the presence of metastatic disease. Cancer Res. (2004) 64:2205–11. doi: 10.1158/0008-5472.CAN-03-2646

27. Inverso G, Mahal BA, Aizer AA, Donoff RB, Chau NG, Haddad RI. Marital status and head and neck cancer outcomes. Cancer. (2015) 121:1273–8. doi: 10.1002/cncr.29171

28. Lin Z, Lin H, Chen X, Xu Y, Wu X, Ke X, et al. The primary tumor resection in patients with distant metastatic laryngeal carcinoma. Eur Arch Otorhinolaryngol. (2020) 277:2859–68. doi: 10.1007/s00405-020-05987-9

29. Wiegand S, Zimmermann A, Wilhelm T, Werner JA. Survival after distant metastasis in head and neck cancer. Anticancer Res. (2015) 35:5499–502.26408715

30. Vengaloor Thomas T, Packianathan S, Bhanat E, Albert A, Abraham A, Gordy X, et al. Oligometastatic head and neck cancer: comprehensive review. Head Neck. (2020) 42:2194–201. doi: 10.1002/hed.26144

31. Vorbach SM, Mangesius J, Dejaco D, Seppi T, Santer M, Zur Nedden S, et al. Survival, treatment outcome, and safety of multiple and repeated courses of stereotactic body radiotherapy for pulmonary oligometastases of head and neck squamous cell carcinoma. Cancers (Basel). (2023) 15(21):5253. doi: 10.3390/cancers15215253

32. Mutsaers A, Akingbade A, Louie AV, Id Said B, Zhang L, Poon I, et al. Stereotactic body radiotherapy for extracranial oligometastatic disease from head and neck primary cancers: a systematic review and meta-analysis. Cancers (Basel). (2024) 16(5):851. doi: 10.3390/cancers16050851



OPS/images/fsurg-11-1394809-t001.jpg
Characteristic Before PSM After PSM

Surgery to Non-surgery to P Surgery to primary site | Non-surgery to primary site | p
primary site primary site (n=341) (n=341)
=356) (n=1,258)

Age [mean (SD)] 601114 629107 X 612+ 104 619+107
Race (%)

White 290 (81.5) 933 (742) 0002 284 (83.4) 276 (80.9) 0141

Black 0 (12) 265 (21.1) 36 (106) 52 (152)

Other 26 (73) 60 (4.6) 21 (60) 13 (39)
Gender (%)

Male [ 273 (768) [ 1,016 (80.8) | 0062 | 262 (76.8) [ 273 (80.1)

Female | 8 (232) | 242 192) | [ 79 (232) [ 68 (199)
T stage (%)

T 610172 106 (8.4) <0001 56 (166) 45 (137)

T2 89 (25.0) 337 (26.8) 83 (24.5) 89 (26.1)

T3 54 (15.2) 243 (19.3) 52 (15.4) 59 (17.4)

T4 152 (426) 572 (45.5) 150 (43.5) 148 (42.7)
N stage (%)

No 81 (227) 168 (13.4) 0002 72 @1 61 17.9) 042

N1 71(199) 248 (19) 9 (202) 79 232)

N2 176 (49.6) 725 (57.6) 170 (49.9) 171 (50.1)

N3 28 (7.8) 117 (9.3) 30 (8.8) 30 (8.8)
Primary site (%)

Oral 183 (514) 436 (347) <0001 171 (50.) 165 (43.6)

Oropharynx 86 (242) 302 (24.0) 78 (229) 88 (27.4)

Hypopharynx 10 28) 99 (79) 10 29) 16 (47)

Larynx 77 (21.6) 421 (33.5) 82 (24.1) 82 (24.1)
Grade (%)

it [ 183 (51.6) | 641 (51.0) [ o913 | 170 (49.9) | 168 (49.3)

v | 173 (48.4) [ 617 (49.0) | [ 171 (0.1) [ 173 (50.7)
Histology (%)

Squamous cell 320 (89.8) 1,190 (94.6) | 0006 l 309 (90.6) 208 (90.3)
carcinoma

Other | 36 (10.2) | 68 (54) | [ 32 (94) [ 33(97)
Marital status (%)

Married I 192 (539) | 477(379) [ <0001 | 182 (53.5) | 192 (56.4)

Single [ 164 (46.1) | 781 (62.1) | [ 159 (465) [ 149 (43.6)
Radiation (%)

None/unknown [ 135 (37.9) [ 538 (42.8) [oa7 | 131 (386) [ 126 (36.9)

Yes | 21 (621) [ 720 (57.2) | | 210 (614) | 215 (63.1)
Chemotherapy (%)

None/unknown | 163457 | 48 (35.6) [ 0003 | 150 (440) | 145 (42.7)

Yes | 193 (543) [ 810 (64.4) | [ 191 (56.0) [ 196 (57.3)
Surgery to distant site (%)

None/unknown [ 296 (83.2) | 1,219 (96.9) | <0001 | 300 (88.0) [ 298 (87.3)

Yes | 60 (16.8) | 39 (3.1) | [ 41 (120) [ 43 (127)

PEM mrensisity-scors matching: SD. tandand deistion.





OPS/images/fsurg-11-1394809-t002.jpg
Variable Before PSM After PSM

Adjust HR 95%Cl| P-value Adjust HR 95%Cl P-value

18-51 reference reference

52-74 1.21 1.12-2.01 0.033 119 1.06-1.58 0.266

>74 1.53 1.23-2.63 0.046 1.87 1.32-1.92 0.006
Gender

Male [ reference [ [ | reference [ |

Female | 104 | osom | 0782 | 112 | ose1a | 0435
Race

White reference reference

Black 112 0.84-15 0451 1.08 0.79-1.48 0.626

Others/unknown 105 063173 0859 101 059-1.73 0969
Marital status

Married | reference | | | reference | |

Single [ 134 | evies | 0,006 | 152 | 12193 [ <0.001
Primary site

Oral reference reference

Hypopharyngeal 117 1.04-1.48 0027 122 1.05-1.56 <0.001

PrimaryLaryngeal 0.94 0.73-1.22 0.658 0.88 0.172

Oropharyngeal 090 0.68-118 0441 078 0017
Grade

Grade 1/11 [ reference [ [ | [ [

Grade IV [ 116 | 091 | 0139 | 116 | oss1as | 0178
T stage

i reference reference

T2 1.15 0.77-1.56 0.447 129 0.84-1.75 <0.001

T3 1.46 1.08-1.97 0.05 16 1.14-2.12 <0.001

T4 216 143328 0007 189 155-3.68 <0001
N stage

No reference reference

N1 1.10 0.80-1.65 0.603 121 1.68-2.6 0.3082

N2 1.46 1.01-2.12 0.013 1.55 1.74-2.52 0.0058

N3 155 133-268 <0001 239 34814 <0001
Primary tumor surgery

No | reference [ [ | reference | |

Yes | 057 | 0w | <0.001 | 052 s <0.001
Surgery to distant site

No [ reference | I | reference I |

Yes | 0.89 | ees120 | 0.430 | 078 | 0se109 | 0.149
Chemotherapy

No/unknown [ reference | | | reference [ |

Yes [ 0.65 [ 052-08 [ <0.001 | 049 | oo | <0.001
Radiotherapy

No/Unknown [ reference reference [ [

Yes | 059 | oarom | <0001 | 064 | osios | 0.001

PEM. Tronensity scors matching CES. cancer specific survival: mEING. mietastatic head and nedk carcer: HR. hazard rstio:





OPS/images/fsurg-11-1394809-g006.jpg
Strata

1.00
©
>
2 075
=
7]
g
5 050
[
2
7]
@
g 0.25
©
S
0.00

Surgery&Non-beneficial

Validation Set

3

2

S
v
a

p<0.001

Surgery&Beneficial
(median: 19 months)
~+~ Surgery&Non-beneficial
(median: 8 months)

~+ Non-surgery
(median: 9 months)

Time(month)

0 1 150
Time(month)
Number at risk
341 b 7 1
54 13 3 0
48 4 3 0
0 50 100 150





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Identifying optimal candidates for primary tumor surgery in patients with metastatic head and neck cancer

		Introduction



		Methods



		Patient inclusion



		Statistical analysis



		Construction and validation of the nomogram











		Results



		Features of patients before and after PSM



		The impact of PTS on survival in mHNC



		A nomogram for identifying optimal candidates treated with PTS



		Verification of the predictive model











		Discussion



		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Identifying optimal candidates for
primary tumor surgery in patients
with metastatic head and neck cancer





OPS/images/fsurg-11-1394809-g005.jpg
1.0

04 06 08

0.2

1-specificity

Nomogram Predicted Probability

ROC curve AUC= 0.732 B
27 T T T
Zz
£ 54
3
8
8@
a
®
2%
5 o 1
< - Apparent
S - —— Bias-corrected
su=i= (deal
T T T T T T s T T T T T
0.0 0.2 04 0.6 0.8 1.0 0.0 02 04 06 0.8 1.0
Nomogram Predicted Probability
1-specificity
ROC curve AUC= 0.738 b
E o, L L T Se—————
i o Apparent
1 = — Bias-corrected
e e
o) -
T T T T T T Sis ; ; . ; :
0.0 0.2 0.4 0.6 0.8 1.0 0.0 02 04 06 0.8 10






OPS/images/fsurg-11-1394809-g002.jpg
Larger Low Population

100 — 1851

uonendod ybiy 1ebie
Suened Jo'oN
JeAINg Y,
a
3

o
27 0 "0 740 850 0.0 6.4 12.8
Age Survival Time (Years)






OPS/images/fsurg-11-1394809-g001.jpg
Exclusion criteria:

Age <18 years; Unknown date of diagnosis

or death; Incomplete survival data and

ollow-up inf ormation; Unknown primary

site record; Not the f irst tumor and not
only one tumor

M1 HNC patients in SEER database
(2792)

l

Propensity score matching according to ]

primary tumor resection

/\

[ M1 HNC patients met the criteria (1614) ]

Divided according to median cancer specif-
ic survival time of Non-surgery group

Benifitial group Non-benifitial group

Nomogram preditive model






OPS/images/fsurg-11-1394809-g004.jpg
Points L h h f L f ! h N f i
52-74
Age [ L /
18-51 >74
Single
Marital status = !
Married
. . Oropharyngeal  Hypopharyngeal
Primary site -
Laryngeal  Oral
T2 T4
A r ; T !
T T3
N1 N3
N r . - i
No N2
o No
Radiation —
Yes
No
Chemotherapy — ]
Yes
Total Points T T T T T T |
0 50 100 150 200 250 300

Linear Predictor r T T T T T T

Probabilities T T T T T T 1
08 07 06 050403 02 01





OPS/images/fsurg-11-1394809-g003.jpg
Strata

Strata

Cancer Specific Survival
8

02
o
3 % w0
‘Time(month)
Number at risk
Non-surgery { 1258 84 2 :
Surgery | 356 7 k. =
T 100 150
Time(month)
After PSM
e - Non-sgey - Sugory
K
H
3
£
£
&
:
8
p<00001
= & L3
‘Time(month)
Number at risk
Non-surgery | 341 27 4 :
sugery | 301 & ] :
5 5 180 150









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





