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Sex-based differences in sinonasal cancer outcomes

A retrospective analysis of deidentified National 

Cancer Database (NCDB) data included 36,777 

patients with sinonasal cancer diagnosed from 2004–

2022. The NCDB, drawn from Commission on Cancer 

(CoC)-accredited hospitals, captures 73.7% of incident 

United States cancers annually. All statistical analyses 

were performed in R. Overall survival was estimated 

with Kaplan–Meier analysis. Univariable and 

multivariable Cox proportional hazards models were 

used to assess independent predictors of survival, 

focusing on sex-specific variations. Between-sex 

differences in covariates were tested with chi-square 

and Mann–Whitney U tests; treatment comparisons 

used Fisher’s exact or chi-square tests as appropriate. 

Results
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 Sinonasal cancers (SNC) are rare, histologically 

heterogeneous malignancies of the nasal cavity and 

paranasal sinuses. Prior studies evaluating sex as a 

prognostic factor have mixed findings and are often 

limited by single-institution cohorts or older registry 

eras, reducing generalizability (1–3); international and 

subtype-specific analyses likewise show mixed results 

and suggest that histology, grade, and stage may drive 

observed differences (4–6). Although contemporary 

population datasets expand coverage and capture care-

delivery metrics, sex is not consistently analyzed as an 

independent covariate, and access-to-care mediators 

remain underexplored (7). To our knowledge, the 

largest study to date includes 10,518 NCDB cases 

from 2004–2013 (8). Accordingly, a modern, 

comprehensive assessment is needed to determine 

whether sex-specific differences in SNC exist in 

current U.S. practice and to what extent they reflect 

stage, histology, treatment selection, and treatment 

timelines rather than intrinsic effects of sex.
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Conclusion
Cohort and broad survival trends

Sinonasal cancer was identified in 36,777 patients; 40.2% (n = 14,794) were female. In a 

univariate cox proportional hazards model, men had worse overall survival than women (Hazard 

Ratio (HR) = 1.07, p = 1.1e-05). Notably, the estimated median overall survival time was 10.4 

months longer in women than in men (77.2 vs. 66.8 months). 

This gendered survival difference was robust to adjustment in a multivariable cox proportional 

hazards model which adjusted for confounders such as facility type, facility location, age, race, 

insurance status, income, Charlson-Deyo score, year of diagnosis, primary site, histology, T/N/M 

scores, stage, grade, delay from diagnosis to treatment, and receipt of surgical, radiotherapy, or 

chemotherapy treatment (HR = 1.14, p = 7.21e-09). Stage at diagnosis was the strongest 

predictor of outcomes in the multivariable setting (HR = 2.63, p = 7.65e-11). Surgery was 

associated with better survival vs. nonsurgical care (HR = 0.54, p < 2e-16), as was receipt of 

radiotherapy vs. none (HR = 0.70, p < 2e-16); chemotherapy was not associated with a change in 

survival (HR = 0.94, p = 0.052).

Sex-based differences in the most impactful predictors of survival

After controlling for clinical and sociodemographic confounders as above, women were less 

likely than men to receive surgery (adjusted OR = 0.89, p = 0.033) and less likely to receive 

chemotherapy (adjusted OR = 0.88, p = 0.013). The likelihood of radiotherapy was similar by 

sex (adjusted OR = 0.93, p = 0.14). Men were more likely to be diagnosed at stage IV than 

women (33.8% vs. 30%); however, the overall stage at diagnosis was not different between the 

two sexes (p = 0.063).

Prior studies exploring sinonasal cancer outcomes 

by sex have had mixed findings. Some did not find a 

statistically significant difference; others found that 

men with sinonasal cancer or one of its histological 

subtypes have higher all-cause mortality. This study, 

encompassing more than 36,000 patients, represents 

the largest case-level analysis of sinonasal cancer 

survival to date and uses the most current data 

available at the time of this analysis. We found that 

men with sinonasal cancer survive a median of 10.4 

months less than women. Overall hazard ratio for men 

with sinonasal cancer was statistically significantly 

greater than 1, a finding robust to adjustment for 

possible social and biomedical confounders. Although 

the size of this study gave statistical power to uncover 

small distributive differences in confounders, these 

statistically significant differences were not practically 

significant in their effect on survival difference by sex.

 Given its robustness to adjustment for confounders, 

the survival disparity may represent an underlying 

biological or yet-unmeasured social cause. Our study 

is limited by its coverage of 73.7% of the US 

population, as patients who receive care not at 

Commission on Cancer (CoC)-accredited hospitals 

were not included. Additionally, the observational 

nature of this study limits our analysis to correlation 

without proof of causation of these differences. Future 

research directions include exploration of genetic and 

more granular social drivers of disease to further 

explore these findings.

Male sex is associated with poorer survival from 

sinonasal cancer, a finding not easily explained by 

potential confounders in the initial presentation, like 

the stage of disease, delay to treatment, or treatment 

modality. More research is needed to identify possible 

biological and social causes for this difference.

Figure 1. Nasal cancer survival, stratified by sex. Median survival 

length (months) is marked by vertical dotted lines.

Figure 2. Nasal cancer survival, stratified by treatment modality.

Figure 3. Nasal cancer survival, stratified by stage at diagnosis.

Table 1. Biomedical and socioeconomic differences in survival 

predictors, stratified by sex.
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