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Abstract

Purpose: To characterize the patterns of care and potential barriers to access to care for elderly 

patients with oral cavity cancer in the adjuvant setting.

Methods and Materials: We performed a retrospective cohort study using the National Cancer 

Data Base and identified patients with resected oral cavity squamous cell carcinoma diagnosed 

between 2004 and 2012, who survived for ≥3 months after surgery. We used logistic regression 

models to assess the association between age (<70, 70–79, and ≥80 years) and the receipt of 

adjuvant therapy within 3 months of surgery. We additionally assessed the association between 

patient and tumor characteristics and the receipt of adjuvant therapy among those aged ≥70 years.

Results: A total of 25,829 patients were included in the study. Compared with those aged <70 

years, older patients were more likely to have no neck dissection or have fewer lymph nodes 

dissected and were less likely to receive adjuvant therapy than younger patients. Among our 

cohort, 11,361 patients (44%) had pathologic T3-T4 disease or N2-N3 disease, and 4185 patients 

(16%) had extracapsular nodal extension or positive surgical margins. In multivariate analyses 

controlling for comorbidity and demographic characteristics, older age was independently 

associated with lower odds of receiving adjuvant radiation therapy in the subgroup with T3 or T4 

disease or N2 or N3 disease and adjuvant chemoradiation therapy in the positive extracapsular 

nodal extension or positive surgical margin subgroup. Among elderly patients, both greater patient 

distance from reporting facility and older age were associated with lower odds of receiving both 

adjuvant radiation therapy (odds ratio 0.66; 95% confidence interval, 0.55–0.81) and 

chemoradiation therapy (odds ratio 0.56; 95% confidence interval, 0.40–0.79).

Conclusions: In a national hospital-based cohort of patients with oral cavity cancer, elderly 

patients were less likely to receive adjuvant radiation or chemoradiation therapy. Greater patient 
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distance from reporting facility, in addition to older age, was associated with lower odds of 

receiving both adjuvant radiation therapy and adjuvant chemoradiation therapy.

Summary

We compared patterns of adjuvant therapy in different patient age groups (<70, 70–79, and ≥80 

years) with resected oral cavity squamous cell carcinoma using the National Cancer Data Base. 

Older patients were less likely to receive adjuvant therapy, even among those with pathologic T3-

T4 disease or N2-N3 disease, extracapsular nodal extension, or positive margins. Both greater 

distance from reporting facility and older age were associated with lower odds of receiving 

adjuvant therapy.

Introduction

It has been estimated that 62,000 new cases of head and neck cancer, including oral cavity, 

pharyngeal, and laryngeal cancer, would be diagnosed in the United States in 2016 (1). 

Consistent with other cancer subtypes, head and neck cancer disproportionately affects 

elderly individuals, with a median age of diagnosis of 62 years (2). Despite this, the 

appropriate management of head and neck cancer in elderly patients remains relatively 

controversial. Older individuals often have an increased number of comorbidities, poor 

performance status, and limited social support, which may influence a physician’s decision 

regarding aggressiveness of therapy because of concerns over treatment toxicity (3). 

Furthermore, elderly patients were often underrepresented in large randomized clinical 

studies that have established the standard of care in head and neck cancer (4–6). As such, 

generalizability of these results may be limited.

Nevertheless, a growing body of evidence suggests that a subset of elderly patients may 

benefit from aggressive therapy, similar to their younger counterparts. A large meta-analysis 

of chemotherapy in nonmetastatic head and neck cancer found that concurrent chemotherapy 

with radiation therapy (CRT) significantly improved survival among all comers, but a subset 

analysis did not find a statistically significant benefit to chemotherapy for patients aged >70 

years (7). Contrary to these findings, a recently published cohort study using the National 

Cancer Data Base (NCDB) revealed that elderly patients might still benefit from concurrent 

chemotherapy when treated with radiation therapy (RT) in the definitive setting (8). A 

propensity score—matched analysis, controlling for patient and tumor characteristics, 

demonstrated a 5-year absolute survival difference of 15% in favor of CRT compared with 

RT alone among patients aged >70 years. This suggests that age alone should perhaps not be 

used to exclude patients from aggressive treatment.

Of the major head and neck subsites, oral cavity cancer is unique in that the vast majority of 

patients undergo upfront surgery for definitive management. As such, patients with locally 

advanced disease often require dual-modality treatment with adjuvant RT or triple-modality 

treatment with adjuvant CRT. Combined analysis of the European Organisation for Research 

and Treatment of Cancer (EORTC)22931 and Radiation Therapy Oncology Group (RTOG) 

95–01 trials found that extracapsular nodal extension (ECE) and positive surgical margins 

were associated with survival benefit from CRT after surgery (9). However, the patterns of 

care in the adjuvant setting for elderly patients (age ≥70 years) with head and neck cancer 
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remain poorly described. In this study, using a large national cohort, we sought to elucidate 

these patterns as well as barriers to adjuvant treatment of oral cavity squamous cell 

carcinoma among elderly patients and to compare them with their younger counterparts.

Methods and Materials

Database and cohort selection

The NCDB is a joint program of the Commission on Cancer (CoC) of the American College 

of Surgeons and the American Cancer Society. It is a hospital-based registry that collects 

data from >1500 CoC-accredited cancer hospitals and contains data on 70% of all incident 

cancer cases in the United States. The NCDB contains detailed information including 

demographic characteristics, disease stage, co-morbidity, radiation, surgery, and 

chemotherapy delivered during the first course of treatment. The data used in the study were 

derived from a deidentified NCDB file. The American College of Surgeons and the CoC 

have not verified and are not responsible for the analytical or statistical methodology used or 

for the conclusions drawn from these data by the investigators. The following NCDB 

analysis was performed with the approval of our institutional review board.

We initially queried patients with oral cavity cancers diagnosed between 2004 and 2012. We 

included only patients with squamous cell carcinoma using International Classification of 

Diseases for Oncology histology codes 8070–8076. We excluded patients who did not have 

known follow-up and patients who had metastatic disease. We included only patients who 

underwent definitive surgery and excluded patients whose timing of surgery after diagnosis 

was unknown. We also excluded patients who had in situ disease, who had incomplete 

pathologic staging, and who had received either neoadjuvant RTor chemotherapy prior to 

surgery. Finally, the resulting cohort was limited to patients who survived or had follow-up 

for ≥3 months after surgery because we required RT or chemotherapy to have been delivered 

during this period to count as adjuvant therapy. Patients who died within this period would 

not have been eligible to receive adjuvant therapy.

Covariates

We included relevant patient, tumor, and treatment characteristics from the database in our 

analysis. Age was categorized as <70, 70 to 79, or ≥80 years. Race was categorized as white, 

black, or other. Patient comorbidities were categorized as 0, 1, or 2 according to the 

Charlson-Deyo comorbidity score (10). Distance from facility was based on the “great 

circle” distance in miles between the patient’s residence and the hospital that reported the 

case and was dichotomized into categories of ≤50 miles and >50 miles. Residence 

(metropolitan, urban, or rural) was coded according to published files by the US Department 

of Agriculture Economic Research Service. Median house-hold income for each patient’s 

ZIP code of residence was derived from year 2000 US Census data. Pathologic T and N 

categories were based on the edition of the American Joint Committee on Cancer staging 

guidelines corresponding to the patient’s year of diagnosis (11). Margins were considered 

positive if there was residual tumor, microscopic residual tumor, or macroscopic residual 

tumor at the surgical margins after resection of the primary tumor. We considered patients 

who were node negative or node positive without ECE as “ECE absent” and those who were 
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node positive with ECE as “ECE present.” We categorized neck dissections based on the 

number of nodes dissected (<18 vs ≥18) as studies have shown that this lymph node count 

can potentially serve as a quality metric for neck dissection (12). We considered those 

patients who had 0 or 1 lymph nodes dissected as not having undergone neck dissection 

because these patients most likely had lymph node biopsy. Finally, if a patient received RT 

within 3 months of definitive surgery, we considered the patient as having undergone 

adjuvant RT. If a patient received any systemic therapy within 3 months of definitive surgery, 

we considered the patient as having received adjuvant chemotherapy or cetuximab (13). 

Cetuximab was coded as chemotherapy during the study period. If a patient received both 

RT and chemotherapy during the 3-month period after definitive surgery, we considered the 

patient as having received adjuvant CRT.

Statistical analysis

Pearson χ2 tests were used to assess associations between baseline characteristics and age 

groups. We used logistic regression models to evaluate the association between age groups 

and the receipt of adjuvant therapy, as well as the association of additional patient and tumor 

characteristics and the receipt of adjuvant therapy among patients aged ≥70 years. We 

included in our adjusted models relevant covariates that were selected a priori based on 

clinical judgment. Statistical analyses were performed using SAS Enterprise Guide (version 

7.12; SAS Institute, Cary, NC).

Results

Patient, tumor, and treatment characteristics

A total of 25,829 patients were included in the study. Table E1 (available online at 

www.redjournal.org) shows the details of our cohort selection. Of these, 18,006 were aged 

<70 years, 5064 were aged 70 to 79 years, and 2759 were aged ≥80 years. Tables 1–3 show 

baseline patient, tumor, and treatment characteristics by age group. In general, older patients 

were more likely to be women, to be white, to have higher comorbidity scores, and to live in 

areas with higher median incomes. Younger patients tended to have more oral tongue 

cancers, whereas older patients had more gum cancers. Older patients tended to have a more 

advanced pathologic T category but more pathologic node-negative disease; however, they 

were also more likely to have no neck dissection or to have fewer lymph nodes (<18) 

dissected. Older patients were less likely to receive adjuvant RTor CRT than younger 

patients. Figure 1 shows trends over time in receipt of adjuvant therapy by age group.

Patients who had more extensive nodal dissections (≥18 lymph nodes dissected) were more 

likely to receive adjuvant RT and chemotherapy. Forty-eight percent of those with ≥18 

lymph nodes dissected received adjuvant RT compared with 34% of those with <18 lymph 

nodes dissected and 19% of those who did not undergo neck dissection (P<.0001). Similarly, 

21% of those with ≥18 lymph nodes dissected received adjuvant chemoradiation therapy 

compared with 12% of those with <18 lymph nodes dissected and 5% of those who did not 

undergo neck dissection (P<.0001).
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Analysis of subgroups in which adjuvant therapy is warranted

Of our cohort, 11,361 patients (44%) had pathologic T3-T4 disease or N2-N3 disease. Of 

these patients, 6917 (61%) underwent adjuvant RT within 3 months of surgery. Older 

patients were less likely to undergo RT: 5171 of 7894 patients (66%) aged <70 years, 1235 

of 2239 patients (55%) aged between 70 and 79 years, and 511 of 1228 patients (42%) aged 

≥80 years underwent adjuvant RT. After we adjusted for sex, race, year of diagnosis, 

comorbidity score, region of the country, facility type, oral cavity site, distance from facility, 

income, and residence type (urban, metropolitan, or rural), older patients were still less 

likely to undergo adjuvant RT (Table 4).

We similarly looked at the subgroup with ECE or positive surgical margins (n=4185) and 

found that only 1495 of these patients (36%) received adjuvant CRT within 3 months of 

surgery. Older patients were also less likely to undergo CRT: 1249 of 2969 patients (42%) 

aged <70 years, 201 of 809 patients (25%) aged between 70 and 79 years, and 45 of 407 

patients (11%) aged ≥80 years underwent adjuvant CRT. Older age was independently 

associated with lower odds of receiving adjuvant CRT (Table 4).

Sensitivity analysis excluding patients who died within 1 year of surgery

A potential reason for omission of adjuvant therapy could be poor performance status and/or 

short life expectancy. Although we controlled for comorbidity score, we wanted to further 

evaluate whether older patients were less likely to receive adjuvant therapy even among 

those who survived ≥1 year after surgery.

In the subgroup with pathologic T3-T4 disease or N2-N3 disease, 8252 patients survived ≥1 

year after surgery. Among these patients, those aged 70 to 79 years had lower odds (odds 

ratio 0.64; 95% confidence interval [CI], 0.57–0.73; P<.0001) of receiving adjuvant RT than 

those aged <70 years, after adjustment for relevant covariates. Those aged ≥80 years had 

even lower odds (odds ratio 0.4; 95% CI, 0.34–0.48; P<.0001) of receiving adjuvant RT than 

those aged <70 years.

Similarly, among patients with ECE or positive surgical margins who lived ≥1 year after 

surgery (n=2883), those aged 70 to 79 years had lower adjusted odds (odds ratio 0.54; 95% 

CI, 0.43–0.69; P<.0001) of receiving adjuvant CRT than those aged <70 years, and those 

aged ≥80 years had even lower odds (odds ratio 0.18; 95% CI, 0.11–0.29; P<.0001) of 

receiving adjuvant CRT than those aged <70 years.

Factors associated with receipt of adjuvant therapy among patients aged >70 years

Among older patients (age ≥70 years), we determined factors associated with receipt of 

adjuvant RT in those with pathologic T3-T4 disease or N2-N3 disease and receipt of 

adjuvant CRT in those with ECE or positive surgical margins. Both greater patient distance 

from reporting facility and older age were associated with lower odds of receiving both 

adjuvant RT and adjuvant CRT (Table 5). In addition, patients who had lower comorbidity 

scores and who were treated in community cancer programs and in the Northeast were more 

likely to receive adjuvant RT. Patients who were treated at an academic institution were 

more likely to live >50 miles away from the reporting facility than patients treated in 
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community, comprehensive community, and integrated network cancer programs. Among 

patients aged ≥70 years with pathologic T3-T4 disease or N2-N3 disease, 33% of those 

treated at an academic facility lived >50 miles away compared with 11% of those treated at a 

nonacademic facility (P<.0001). Similarly, among patients aged ≥70 years with ECE or 

positive surgical margins, 33% of those treated at an academic facility lived >50 miles away 

compared with 8% of those treated at a nonacademic facility.

Discussion

In this study we characterized the clinical characteristics, treatment practices, and potential 

barriers to access of care for oral cavity cancer in the adjuvant setting among patients of 

different age groups. Our cohort was generated using the NCDB, which affords us a large, 

nationally representative sample of patients. Among the entire cohort, we found that elderly 

patients were significantly less likely to receive adjuvant treatment. Even in the subset of 

patients with pathologic T3-T4 disease or N2-N3 disease and on multi-variate analysis 

controlling for comorbidity score and other demographic characteristics, elderly patients 

were less likely to receive adjuvant RT. Furthermore, we examined the relationship between 

age and treatment among patients with clinical indications for adjuvant CRT as established 

by EORTC 22931 and RTOG 95–01 (5, 6, 9) and found that elderly patients were also less 

likely to receive CRT than their younger counterparts.

A primary concern regarding aggressive treatment in elderly patients is increased morbidity 

due to treatment toxicities (14, 15). However, several studies have suggested that surgery 

followed by adjuvant RT or CRT in the definitive setting is well tolerated among elderly 

patients with head and neck cancer if they are carefully selected with respect to comorbidity 

status (16–19). Huang et al (19) published the largest modern single-institution cohort study 

examining patterns of care in elderly patients with head and neck cancer. They found that 

elderly patients were more likely to be women, to have earlier-stage disease, and to present 

with N0 nodal status, comparable to our findings in the NCDB cohort. Furthermore, they 

found that a smaller proportion of these patients were treated with curative intent compared 

with younger patients. Despite this, elderly patients had no increased rate of RT treatment 

interruptions, treatment-related deaths, or late toxicities. However, their study was limited by 

lack of comorbidity and performance status data.

Pignon et al (20) previously evaluated the RT toxicity patterns with respect to age among 

1300 patients enrolled on EORTC trials and found no significant difference in the rate of 

objective acute mucositis, weight loss, or late toxicity occurrence among age groups from 50 

to 75 years. In our study we selected only patients who had undergone upfront definitive 

surgical resection and survived ≥3 months after surgery, presumably enriching our sample 

for those deemed medically fit to undergo aggressive treatment despite advanced age. 

Furthermore, we performed a sensitivity analysis of those surviving ≥1 year after treatment 

and found that elderly patients with longer life expectancies were still less likely to receive 

adjuvant RT or CRT than their younger counterparts.

We identified several demographic factors associated with receipt of adjuvant RT or CRT, 

even after controlling for patient age and disease characteristics. Distance from reporting 
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facility was inversely associated with likelihood of receiving both RT and CRT. Previous 

research has identified impaired access to transportation as a barrier to cancer treatment 

among elderly patients (21). This finding is also consistent with the body of literature in 

breast cancer, which has shown that women living farther from a treatment facility are less 

likely to receive RT either after breast-conserving surgery (22–24) or after mastectomy (25). 

Although all of the facilities in the NCDB are CoC-accredited, we found that academic 

facilities were less likely to administer adjuvant therapy. While patients living at a greater 

distance from the reporting academic facility could be a reason for this observation, the 

difference in reimbursement and/or incentive structure between nonacademic and academic 

institutions might have also accounted for different patterns of adjuvant therapy use.

Contrary to distance, more recent year of diagnosis was associated with a trend toward 

greater likelihood of receiving adjuvant therapy, likely due in large part to changing practice 

patterns after publication of the results of EORTC 22931 and RTOG 95–01 in 2004 (5, 6). 

More contemporary increases in CRT use are perhaps reflective of presumed improvements 

in supportive care, more conformal radiation techniques, or less toxic systemic therapies. In 

a recent analysis of the linked Surveillance, Epidemiology, and End Results (SEER)— 

Medicare database, Baxi et al (26) found that CRT use among head and neck cancer patients 

aged ≥65 years increased from 29% in 2001 to 61% in 2009. Furthermore, older age was 

associated with decreased likelihood of receiving CRT before 2006 but not afterward, which 

Baxi et al postulate is because of increased use of cetuximab in elderly patients. Specifically, 

cetuximab was the most commonly used concurrent systemic agent among elderly patients 

after its Food and Drug Administration approval in 2006, and its rise coincided with the 

decline in use of platinum agents over the same period (26). Similarly, in our NCDB cohort, 

the rate of adjuvant CRT use among elderly patients (aged ≥70 years) with ECE or positive 

surgical margins increased from 13% in the period of 2004 to 2007 to 24% in 2008 to 2012, 

during which cetuximab was more commonly used. However, age remained a significant 

predictor of treatment even after controlling for year of diagnosis. The difference in findings 

may be reflective of differences in cohort selection, as Baxi et al included patients who 

underwent RTor CRT in either the definitive or adjuvant setting. In the purely adjuvant 

setting, our data suggest that providers may still be less willing to prescribe RTor CRT on the 

basis of older age alone.

The NCDB provides a large cohort from which to investigate treatment patterns across the 

country and trends over time. It is uniquely equipped to investigate differential treatment 

patterns across age groups, as it includes both elderly and non-elderly patients, unlike the 

SEER-Medicare database. However, several limitations exist with any such analysis. It is 

subject to the inherent biases of the database’s retrospective nature, including the potential 

for incomplete or inaccurate coding. Details regarding specific systemic drug regimens are 

not available. Furthermore, the receipt of RT or CRT may be influenced by factors not 

captured in the database, such as performance status and provider and patient preference. 

Similarly, detailed analysis of treatment-related adverse effects and toxicity management, 

including treatment breaks, is not feasible with the database but would be important to help 

determine tolerability of adjuvant RT and CRT. There has also been concern that registry 

data do not fully reflect all instances of RT delivery. An analysis of SEER data found RT 

underascertainment rates among patients with breast cancer on the order of 10% to 30% 
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(27). However, older age was associated with improved accuracy of RT coding in this study, 

which would have underestimated any inverse association between age and receipt of 

adjuvant therapy.

Last, an outcomes analysis was outside the scope of this study. As such, we are unable to 

comment on the survival benefit of adjuvant RT or CRT among elderly patients. Future 

clinical trials specifically designed to investigate whether similar tumor characteristics 

warrant aggressive adjuvant treatment in elderly patients will be crucial to answer this 

question. Nevertheless, previous research has suggested that RT and CRT are well tolerated 

among carefully selected elderly patients with head and neck cancer (16–20) and that age 

itself should not preclude consideration of treatment. Further advances in supportive care, 

adaptive radiation techniques, and targeted therapy for head and neck cancer (28) may 

continue to increase the use of adjuvant therapy in elderly patients.

Conclusion

In a national cohort of patients with oral cavity cancer, elderly patients were significantly 

less likely to receive adjuvant RT or CRT after controlling for comorbidity status and 

demographic characteristics. Among those aged ≥70 years, both greater patient distance 

from reporting facility and older age were associated with lower odds of receiving both 

adjuvant RT and adjuvant chemoradiation therapy. These results add to the growing body of 

evidence showing that elderly patients are disproportionately offered less aggressive 

treatment.
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Fig. 1. 
Trends in receipt of adjuvant radiation and chemoradiation therapy by age group among 

patients with resected oral cavity squamous cell cancer from the National Cancer Data Base.
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