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Simple Summary: Approximately one third of patients with head and neck cancer are older adults.
The number of older adults with head and neck cancer continues to rise especially as life expectancy
increases. However, this population remains significantly underrepresented in clinical trials. Due to
this, there is no clear consensus regarding the optimal treatment for older adults with head and neck
cancer. In general, older adults are a complex cohort due to variations in functional and performance
status, medical comorbidities, and medication management. Treatment for head and neck cancer
involves surgery, radiation therapy, systemic therapy, or a combination. These treatments are highly
demanding. Additionally, they are associated with toxicity which can be especially difficult for older
adults to tolerate. This may lead to treatment interruptions and compromised outcomes. In order to
understand the optimal treatment for older adults with head and neck cancer, novel predictive scores
are being developed. Additionally, ongoing clinical trials are investigating less intensive treatments
for older adults. This review provides an overview of current clinical data, treatment considerations,
and future areas of investigation for older adults with head and neck cancer.

Abstract: Thirty percent of patients with head and neck squamous cell carcinoma (HNSCC) are at
least 70 years of age. This number continues to rise as life expectancy continues to increase. Still, older
adults with HNSCC remain underrepresented in clinical trials, resulting in ambiguity on optimal
management. Older adults are a complex patient population, often requiring increased support
due to issues relating to functional and performance status, medical comorbidities, and medication
management. Furthermore, in older adults with HNSCC, many of these conditions are independently
associated with increased toxicity and worse outcomes. Toxicity in the older adult remains difficult
to predict and to understand, and as treatment decisions are based on treatment tolerability, it
is essential to understand the toxicities and how to minimize them. Novel predictive scores are
being developed specifically for older adults with HNSCC to understand toxicity and to assist in
personalized treatment decisions. There are clinical trials presently underway that are investigating
shortened radiation courses and novel, less toxic systemic treatments in this population. In the
forthcoming sections, we provide a detailed overview of the clinical data, treatment paradigms, and
considerations in this population. This review provides a comprehensive overview of existing clinical
data and clinical considerations in the older adult head and neck cancer population. Additionally, we
provide a detailed overview of pertinent current and ongoing clinical trials, as well as future areas for
investigation.
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1. Introduction

Head and neck cancer is the sixth most common malignancy worldwide and approxi-
mately 30% of these patients are at least 70 years old [1–3]. The number of patients with
head and neck squamous cell carcinoma (HNSCC) continues to rise, which is largely due
to increasing life expectancies. In fact, between 2012 and 2016 the highest incidence of
oral cavity and pharyngeal cancers were among those aged ≥70 years [4]. Additionally,
in the next 20 years, the incidence of HNSCC is expected to increase by 64% in the older
adult population [5]. However, this population remains underrepresented in head and
neck cancer related clinical trials, constituting less than 5% of enrolled participants [6,7].

Treatment recommendations for HNSCC patients depends on many factors, including
the tumor subsite, stage, and pathological characteristics. Treatment usually involves a mul-
timodality therapy regimen consisting of a combination of surgery, radiation therapy (RT),
and systemic therapy. Surgical approaches carry a higher risk of morbidity and mortality in
the older adult population; additionally, older adult patients with multiple comorbidities
are frequently poor surgical candidates. As a result, these patients are often offered a
non-surgical approach, including definitive chemoradiation delivered over 7 weeks. These
treatments can be extremely demanding for these patients, which may therefore lead to
treatment interruptions, resulting in compromised outcomes. Moreover, treatment options
for HNSCC can lead to permanent morbidity that can significantly compromise quality of
life. Commonly affected domains include saliva production, mastication, swallow, taste,
mucositis, pain, and speech. These side effects are highly relevant in all patients but may be
even more important in the older adult population, where often the emphasis is on quality
of life rather than overall survival (OS) [8]. Therefore, in the older adult population, factors
such as medical comorbidities, performance status, and frailty— all of which can increase
the probability of treatment-related adverse events—must be carefully considered when
making treatment recommendations [9–11].

Due to the paucity of high-quality data in older adult patients with HNSCC, there
is ambiguity on how to define standard therapy for this population. This uncertainty in
management may lead to unnecessary overtreatment with a resultant increased risk of
adverse events, or conversely, undertreatment, which can compromise patient outcomes.
Clinicians should not rely on chronological age alone as this can result in over- or under-
treatment. To date, there are no established guidelines to guide treatment recommendations
in older adult patients with HNSCC [12]. Therefore, there is a growing interest in the head
and neck oncology community to use comprehensive geriatric assessments (CGAs) to
assist with clinical decision making in older adult patients. The Society for International
Oncology in Geriatrics (SIOG) recommends the inclusion of core domains in the CGA,
such as functional status, comorbidity, cognition, mental health status, fatigue, social
status and support, nutrition, and the presence of geriatric syndromes (e.g., dementia,
osteoporosis, polypharmacy) [13,14]. However, the use of such tools in routine clinical
practice is resource-intensive and rarely performed in clinical practice or clinical trials for
older adult patients with cancer [15].

This review provides a detailed overview of clinical data, treatment paradigms, and
clinical considerations in older adult patients with HNSCC. Additionally, we provide
a comprehensive overview of current and ongoing clinical trials and future areas for
investigation.

2. Geriatric Assessments

Several geriatric assessments have been validated for identifying an increased risk of
adverse outcomes in older adult cancer patients including the CGA, Geriatric 8 (G8), and
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other frailty indices [16–20]. As its name suggests, the CGA is a detailed evaluation recom-
mended by the SIOG. However, CGA can be time- and resource-intensive to complete [17].
Subcomponents and abbreviated versions of CGA have been shown to be predictive of
early death in older adult cancer patients [21]. The G8 questionnaire includes eight items:
food intake, weight loss, mobility, neuropsychological problems (including dementia and
depression), BMI, polypharmacy, self-reported health status, and age [16,22].

These geriatric assessments are especially important for understanding treatment for
HNSCC as they can guide treatment choices. For example, a more aggressive treatment (e.g.,
trimodality therapy) may be selected for a fit patient and less aggressive treatment may be
selected for a frail patient. The Chemotherapy Risk Assessment Scale for High-Age Patients
(CRASH) is a score that can be used to identify patients at risk for chemotherapy-related
adverse events [23]. Alternatively, the G8 panel has been shown to be indicative of OS and
quality-adjusted survival for older adults with HNSCC patients, with a trend toward an
increased length of postoperative stay and a decreased completion rate of radiotherapy
in patients identified as vulnerable (G8 score ≤ 14) [24,25]. In a study evaluating how a
geriatric assessment correlates with survival and quality of life outcomes, the vulnerable
patients defined by the G8 had a worse OS compared to fit patients [24]. An ongoing
prospective trial evaluating the use of geriatric assessment for HNSCC implemented a G8
screening tool followed by the CGA to guide intervention. Patients with locally advanced
HNSCC were placed into three categories: fit, vulnerable, and frail according to the G8
and the CGA. They found that after the use of a geriatric assessment, the proposed therapy
changed from what the physician was originally going to recommend in 12% of patients.
Additionally, the researchers found that specific supportive needs, including nutritional,
psychological, and chronic medication support, changed after the use of the geriatric
assessment [26].

Still, the comprehensive assessments do not seem to be as regularly a part of practice as
desired. An online survey asking radiation oncologists with expertise in HNSCC identified
a gap in the management of older adult HNSCC patients. Only 10% of the radiation
oncologists interviewed performed a CGA in older adult patients and approximately 7% of
multidisciplinary tumor boards included a geriatrician [27]. This is problematic as another
study found that for approximately 60% of cancer cases discussed with a multidisciplinary
team, the diagnosis and management of the patient changed [28]. This illustrates the
importance of incorporating an approachable assessment for older adult patients with
HNSCC when discussing treatment options. The abovementioned studies emphasize the
need to comprehensively evaluate older adult patients with a variety of metrics rather than
chronologic age alone.

3. Medical Comorbidity

Older adult patients with HNSCC frequently have multiple medical comorbidities.
Eytan and colleagues identified a large comorbidity burden in older adults with HNSCC,
and the most common comorbidities included hypertension, hyperlipidemia, diabetes, and
chronic obstructive pulmonary disease [29]. Given there are many possible comorbidi-
ties that can involve multiple organ systems, there is a need to quantify these comorbid
conditions to determine their impact on outcomes. Multiple comorbidity measurements
have been developed, including the Charlson Comorbidity Index (CCI), Kaplan Feinstein
Comorbidity Index (KFI), and the Adult Comorbidity Evaluation-27 (ACE-27) [30–32].
Datema and colleagues have demonstrated that comorbidities impact not only OS but also
the short-term mortality of HNSCC patients [33]. In older adult HNSCC cancer patients,
comorbidity quantified by the CCI has been demonstrated as a predictor of survival [34].
A predictor of 10-year survival, the CCI utilizes the presence or absence of certain comor-
bidities, which includes cardiac, neurological, pulmonary, and gastrointestinal conditions.
Three neurological comorbidities included in CCI are dementia, CVA, or TIA, which all
could lead to cognitive impairment. Nonetheless, there is limited research assessing cog-
nitive impairment in older adult HNSCC populations and its impact on outcome, with
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one study finding cognitive impairment in older HNSCC patients correlates significantly
to postoperative delirium [35,36]. Comorbid conditions are an independent predictor of
survival for OS and are important to consider in the treatment of older adult HNSCC
patients [37].

4. Polypharmacy

Given the prevalence of comorbidities in the older adult population, polypharmacy
may be an indirect measure of comorbidity burden, and thus a predictor of patient out-
comes. Polypharmacy has been shown to be associated with prolonged hospitalization
and post-treatment hospital readmission not secondary to cancer in older adult HNSCC
patients [38]. The Centers for Disease Control and Prevention showed that approximately
90% of individuals 65 years and older overuse at least one prescription medication; in a
typical month, 66% use three or more drugs, and 42% use five or more drugs [39]. This
demonstrates that the majority of the older adult population in the United States is suscepti-
ble to polypharmacy. A systematic review including 47 articles analyzing older adult cancer
patients showed an association of polypharmacy with chemotherapy-induced toxicities,
postoperative complications, and decreasing functional status [40]. Given the concern
for excessive medication utilization in the older adult population and polypharmacy, the
American Geriatrics Society (AGS) regularly updates the Beers Criteria, a list of potentially
inappropriate medication recommended to be regularly assessed by medical providers [41].
Prior studies have shown potentially inappropriate medication use is associated with all-
cause mortality in older adult cancer patients [42]. In a retrospective study of 287 patients
at least 70 years of age with oropharyngeal squamous cell carcinoma patients (OPSCC)
that investigated the effects of polypharmacy, potentially inappropriate medication use,
and comorbidities on outcome identified that a comorbidity-polypharmacy score—but
not comorbidity score alone—was correlated with OS. This study further supports the
importance of assessing medication management in older adult patients with HNSCC [43].

5. Treatment Toxicity

Natural physiologic changes occur with aging, including decreased muscle mass,
diminished pulmonary function, and an increased risk of infection. These therefore place
the older adult population at an increased risk for adverse events and prolonged recovery.
In HNSCC, older adult patients are often considered to be more vulnerable to treatment-
related toxicities. Toxicities associated with treatment for HNSCC (whether surgery, RT,
and/or chemotherapy) are associated with significant rates of morbidity, and they are
particularly concerning in the older adult population as they frequently have a high burden
of preexisting medical comorbidities. Surgery may alter form and function, while the acute
effects of RT or chemoradiation treatment include mucositis, dysphagia, pain, dermatitis,
xerostomia, and dysgeusia can lead to treatment interruption, malnutrition, and weight
loss, which may necessitate the placement of a G-tube for nutritional support. Long-term
side effects of RT or chemoradiation include cavities, trismus, osteoradionecrosis, and
radiation fibrosis syndrome, among others [44,45].

Multiple retrospective studies have reported either an increased or a similar radiotherapy-
induced toxicity in older adult patients when compared to younger patients [7,46–49].
Meanwhile, the correlation between increased toxicity with the addition of chemotherapy
in this patient population is more well established [7,46]. An analysis of three Radiation
Therapy Oncology Group chemoradiation trials for HNSCC showed a significantly higher
occurrence of severe late toxicity (defined as chronic grade 3+ pharyngeal/laryngeal toxi-
city and/or requirement for a feeding tube ≥ 2 years after registration and/or potential
treatment-related death within 3 years) in the older adult group [48]. In contrast, a recent
retrospective study of HNSCC patients who underwent surgery followed by adjuvant CRT
compared patients ≥ 70 of age with their younger counterparts and found that chronic
nephrotoxicity was the only toxicity for which a significant difference was observed be-
tween younger and older adult patients [49]. Overall, the side effects were, in general,
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slightly less pronounced in young patients compared to the older adult; however, the
difference was marginal. One retrospective study (n = 220) of patients aged ≥ 70 with
HNSCC treated curatively reported that comorbidity (measured with the CCI) did not
predict toxicity [47]. In this cohort there was a higher G-tube placement than expected
(24% prophylactic and 18% reactive), which is consistent with other studies, suggesting
G-tubes are more frequently placed in older adult patients with HNSCC [50].

Additionally, older adult patients have been found to be at an increased risk of treat-
ment interruption, which may be due to the treatment type as a more demanding treatment
can contribute to an interruption [9,51,52]. Treatment interruptions are a concern in HNSCC
patients as treatment interruptions are associated with worse tumor control [53–57]. In the
older adult, treatment interruptions have also been associated with decreased OS [47] but
not disease-related outcomes. This suggests that the etiology of treatment interruptions in
the older adult population is likely multifactorial, and that it may be a surrogate for other
specific issues that contribute directly to poor outcomes, such as comorbidities, socioeco-
nomic status [57], access to insurance [55], issues with transportation [58], or issues more
common to older adults such as social support [59], daily functioning [60], and psychiatric
comorbidities [61]. Additionally, cancer-related weight loss, treatment-related weight loss,
and age-related weight loss, termed sarcopenia, may be associated with worse toxicity and
survival outcomes [47]. These are important to consider when managing an older adult
with head and neck cancer.

The toxic effects following surgical management in an older adult patient may also
dictate treatment for HNSCC. Despite the dramatic advances in surgical techniques, better
perioperative care, and safer anesthesia over the past several decades, surgery can still
lead to postoperative death and major complications [62]. Data on surgical complications
in the older adult with HNSCC are limited and reports are heterogenous. While some
studies reported higher risks in surgery for HNSCC in the older adult population [63,64],
other studies reported frailty, a higher rate of preexisting comorbidities, an advanced
tumor stage, surgery time, a poor G8 score, and smoking habits as being correlated with
perioperative complications rather than chronological age [65–72]. Moreover, while free
flap reconstruction is associated with longer operative times, studies have shown that older
adult patients who undergo free flap reconstruction experience similar outcomes as their
younger counterparts; however, they are more likely to have longer hospital stays [73,74].
Lastly, it has been shown that older adults with HNSCC undergo longer intensive care
unit stays when treated at lower volume treatment centers. This illustrates that higher
volume centers may be better equipped to manage toxicity associated with the treatment of
HNSCC in older adults [75,76]. Toxicity in the older adult remains difficult to predict and
to understand. As treatment decisions are based on treatment tolerability, it is essential to
understand the potential toxicities and how to minimize them.

6. Novel Predictive Assessments

To better understand toxicity and management, novel predictive scores are being
developed. These scores will enable personalized treatment decisions based on a risk strati-
fication of a patient. The Cancer and Aging Research Group (CARG) geriatric assessment
was developed to predict chemotherapy toxicity. This model and algorithm takes into
account age, cancer type, planned chemotherapy, laboratory values, and independent activ-
ities of daily living. It was designed to understand the risk of grade 3 to 5 chemotherapy
toxicity in older adults with cancer, and it was then internally validated [77].

The generalized competing risks (GCE) model is an approach to risk-stratify patients
by considering the relative hazard of cancer and non-cancer related events [78–83]. The
GCE is also called the ω score, which is a ratio developed for all head and neck cancer
patients. The ratio is a proportion of overall event risk that is attributable to cancer and
patients with a value close to 1 have a high risk of cancer progression relative to mortality
from other causes, while patients with a proportion close to 0 have a higher likelihood
of mortality from other causes. Patients with a ratio closer to 1 and a higher risk of
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death related to cancer would likely benefit from intensive cancer therapy [82]. This score
has been reassessed and validated using data from patients with locally advanced head
and neck cancer using 81 randomized trials from the meta-analysis of radiotherapy in
squamous cell carcinomas of head and and neck (MARCH) [84,85] and the meta-analysis
of chemotherapy in head and neck cancer (MACH-NC) [6,83]. Moreover, the model was
validated in a cohort of older adult patients with HNSCC from the SEER-Medicare database.
This study showed a more reliable way to risk stratify older adults and their risk of cancer
related mortality compared to other causes [79]. Covariates included in the GCE model
include age, ECOG, BMI, primary tumor site, N stage, and p16 status. Factors associated
with a higher ratio and a higher likelihood to benefit from intensive therapy included
younger age, better performance status, oral cavity site, and a higher T and N category
p16 negative/unknown status [83]. An online tool (www.comogram.org, accessed on 30
April 2022) outlines the various predictive tools including: GCE, G8, CCI, CARG, ACE-27,
and the cumulative illness rating scale-geriatric (CIRS-G). This online tool is being used
a part of an ongoing clinical trial (NCT: 03258554: Radiation Therapy With Durvalumab
or Cetuximab in Treating Patients with Stage III-IVB Head and Neck Cancer Who Cannot
Take Cisplatin), which is investigating durvalumab or cetuximab in patients with HNSCC
that are unable to take cisplatin, which includes many older adults [82].

In addition, predictive scores specific to older adults with head and neck cancers are
being developed. In a retrospective study of 284 patients at least 65 years of age, researchers
developed a novel predictive nomogram. The researchers then used an external cohort of
217 patients to validate the predictive model. The predictive model included KPS, CCI, and
baseline serum CRP. This nomogram can hopefully help to guide treatment decisions [86].
Another group of researchers tried to identify clinical predictive indicators to prognosticate
older adult patients with oral cavity squamous cell carcinoma (OCSCC). They established
a predictive nomogram incorporating nodal status, hemoglobin level, body mass index,
and neutrophil-lymphocyte ratio (NLR). Similar to other nomograms, the intention of
this predictive model was to guide treatment for older adult patients with OCSCC. This
study included 554 patients at least 60 years of age [87]. Using retrospective data from
583 patients, another group of researchers sought to develop a predictive model for older
adult patients at least 65 years old with nasopharyngeal squamous cell carcinoma. They
identified a predictive model that included tumor and nodal stage, EBV viral load, and
albumin level to be able to risk stratify [88]. Nonetheless, these predictive models are based
on retrospective data and must be validated in the prospective setting. Furthermore, it
remains unclear how grade impacts clinical decision making. A comprehensive assessment
of frailty and identification of relevant biomarkers that go beyond chronological age should
be investigated in future studies. Nonetheless, these predictive models offer a scale, and
they should function as a guide for clinical discussions with patients.

7. Special Consideration of Tumor Subsite

Within the various head and neck disease sites, oropharyngeal squamous cell car-
cinoma (OPSCC) is an important tumor subsite that is growing within the older adult
population with HNSCC. The clinical and the epidemiological landscape of OPSCC con-
tinues to evolve as the HPV epidemic grows and tobacco use declines [89–92]. The rise of
HPV infection has caused an increase in the incidence of OPSCC in North America and
Western Europe with 70% of new OPSCC being attributable to HPV [93]. Between 2009
and 2010, the highest prevalence of HPV infection was reported in those aged 55–60 [94];
however, as the HPV+ population ages, a new wave of older patients with HPV+ OPSCC
will shift the cancer burden to an older adult cohort [89,95,96]. This is supported by the
fact that HPV+ OPSCC represents 70% of OPSCC cases in both the general and the older
adult population [90,97]. Therefore, it is not epidemiologically accurate to associate HPV+
OPSCC with a younger cohort. However, due to its historic association with younger
patients and fewer comorbidities compared to environmentally-related OPSCC, HPV+
OPSCC has been classically associated with patients with good performance status, fewer
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comorbidities, and longer life expectancies [98]. However, aging is associated with an
onset of illness, and HPV may also be associated with age-related comorbidities including
cardiovascular diseases [99–101]. Despite the increased prevalence of HPV+ OPSCC in
the older adult, prospective data are limited. Thus, it is essential to understand how to
best optimize treatment for HPV+ OPSCC patients as the population ages and the HPV
epidemic evolves. HPV status has been shown to portend better clinical outcomes in
HNSCC patients [43,102]. Studies have demonstrated that HPV+ status in the older adult
population is associated with not only locoregional control but also OS and disease specific
survival [43,90].

Thus, current de-escalation trials for HPV associated OPSCC focused on decreas-
ing acute and chronic toxicity; although intended for younger patients with longer life
expectancy, older adult patients would also benefit from enrollment in these trials. De-
escalation would improve treatment compliance and tolerability in older adults. Thus,
older adult patients with HPV+ OPSCC likely have superior outcomes compared to other
sites, and they should be considered for de-escalation trials.

8. Current Trends in Management

In HNSCC, the regimens are diverse. De-escalation strategies in HPV+ OPSCC have
been increasing over time; however, within the older adult population, de-escalation has not
been as widely studied. Regarding de-escalation trials, Chen et al., assessed the definitive
radiotherapy of 54 Gy in 27 fractions and 60 Gy in 30 fractions with 2 Gy/fractions,
while Chera et al., assessed 60 Gy definitive radiotherapy after a response to induction
chemotherapy [103,104]. Furthermore, Marur et al., investigated the definitive RT of 54 Gy
and 69.3 Gy after determining a response from induction chemotherapy [105]. Additionally,
Ma et al., determined that dose de-escalation of 30 to 36 Gy of adjuvant RT with concurrent
docetaxel for patients with HPV+ OPSCC resulted in comparable locoregional control
rates to historical controls receiving 60 to 66 Gy with low toxicity. This treatment was
administered over 2 weeks in 1.5 Gy or 1.8 Gy twice daily [106]. These studies found that
lower regimens were associated with comparable progression free survival, with a reduced
toxicity profile and an improved swallowing and nutritional status.

Hypofractionation has a precedent in de-escalation therapy, where total dosage has
been reduced thereby reducing the number of fractions. Because standard regimens of
RT for HNSCC are associated with increased toxicity and a significant side effect profile,
there is ongoing research investigating radiation dose reduction in HNSCC. It has been
shown that hypofractionation and shortening total treatment time and potentially dose are
satisfactory in a palliative situation to relieve patients of malignancy-associated burden.
Still, the main objective of these studies was for rapid symptomatic improvement rather
than local control [107–113].

Alternative fractionation and hypofractionation are based on the observations of
Withers et al., who observed a relationship between radiation treatment time and the
dose required for tumor control. This study showed that after four weeks of radiation,
an increased dose of radiation was required to get the same tumor control due to tumor
repopulation. This laid the groundwork for alternative fractionation schemes in head
and neck cancer [114]. More recently, with the COVID-19 pandemic, the America Society
of Radiation Oncology and the European Society of Radiation Oncology published a
statement for recommendations of treatment of HNSCC during the COVID-19 pandemic.
These societies strongly agreed that in the setting of severely reduced radiation capacity, a
hypofractionated treatment regimen and schedule should be used [115]. Older adults are
the perfect population for this treatment regimen given their complexity.

Hypofractionation delivered with curative intent for HNSCC has not been extensively
explored, and older adult patients represent the ideal cohort to investigate its potential
benefits. Radiobiological modelling showed that a 3 Gy per fraction or accelerated hyper-
fractionation (1.8 Gy given twice daily) is more effective for HNSCC tumor control with
a reduction in late effects compared to the standard 2 Gy per fraction [116]. Neverthe-
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less, there are a small number of studies investigating hypofractionation for older adult
HNSCC patients. De Felice et al., investigated a hypofractionated radiation course given
with cetuximab [117]. The median age was 77.5 years of age and the trial included 6 pa-
tients in total due to premature trial closure from toxicity. The prospective trial included a
course of radiation of 60 Gy given over 4 weeks (3 Gy/fraction) with concurrent cetuximab
(400 mg/m2 given a week before radiation followed by 250 mg/m2 during treatment).
The primary endpoint of this study was objective response (partial or complete response
at 3 months). All of the patients completed the radiation schedule while only two of the
patients successfully completed concurrent cetuximab as well. A partial response was
observed in three patients, while three patients had progressive disease. No patients had a
complete response. However, due to toxicity, the trial was stopped early. These toxicities
included grade 3+ oral mucositis, acneiform eruption, dermatitis, and nausea in 4, 3, 1, and
1 patients, respectively [117].

9. Ongoing Trials and Future Directions

Ortholan et al., are currently investigating a hypofractionated split-course plan in the
vulnerable older adult population in the older adult head and neck (ELAN) study, one of
the first prospective trials developed specifically for older adult patients [118,119]. The trial
has three arms investigating novel treatment for older adult patients with head and neck
cancer (unfit nonmetastatic, fit metastatic, unfit metastatic disease). Fitness was classified
using a variety of geriatric assessments. For unfit patients with nonmetastatic, nonrecurrent
HNSCC, patients can receive a hypofractionated split course of 30 Gy in 10 fractions over
the course of 2 weeks followed by a 2 week break, then followed by 25 Gy in 10 fractions
for a total of 6 weeks (Figure 1). The primary endpoint for this trial is local control at
6 months after the end of radiation. This study hopes that a split course will decrease
side effects such as the incidence of radiation-induced mucositis and allow time to recover.
Nonetheless, a split course poses problems as it may lose the potential efficacy of treatment
due to the rapid repopulation typical for head and neck cancers after 4 weeks of treatment
initiation [120]. Moreover, a split course in addition to pure hypofractionation may cause
more long-term side effects [119].

Our institution treats many older adult patients with HNSCC and our experience with
unfit, frail patients is consistent with their challenge in receiving treatment [47,90,121]. For
patients at least 70 years old—either surgical or non-surgical candidates—with HNSCC
who cannot or do not want to receive standard RT, a new regimen such as hypofractionation
is being investigated at our institution. Both standard treatment regimens—adjuvant and
definitive—are shortened in order to benefit both older adult patients who can tolerate
surgery and those with medical comorbidities or with unresectable tumors. The aim of the
study is to evaluate the efficacy of hypofractionated RT without chemotherapy in older
adult patients with HNSCC for curative intent. For this study, patients with HNSCC at least
70 years old and at least ECOG grade 1 are enrolled to receive definitive RT (45 Gy in 15 frac-
tions over 3 weeks) or adjuvant RT (40.5 Gy in 15 fractions over 3 weeks) on a prospective
trial. Inclusion criteria for the definitive arm included patients unfit for standard of care,
and the adjuvant arm additionally included patients with adverse features on pathology
following definitive resection. Like Ortholan et al, the primary endpoint is locoregional
control at 6 months (NCT04284540: Hypofractionated Radiotherapy in Elderly Patients
With Head and Neck Squamous Cell Carcinoma) (Figure 2). Investigators hypothesize
that the hypofractionated treatment regimen will improve tolerance of treatment with the
same efficacy.
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The MACH-NC meta-analysis illustrated that there is no added benefit of chemother-
apy in patients at least 70 years of age [6]. For that reason, many hospitals withhold
chemotherapy in this cohort. Still, further investigation into the systemic agents for this
cohort is required. Interventional clinical trials for older adults with head and neck patients
are outlined in Table 1.

Table 1. Ongoing Clinical Trials for Older adult Patients with Locally Advanced Head and Neck Cancer.

Study Title NCT Number

NBTXR3 With or Without Cetuximab in LA-HNSCC NCT04892173

Hypofractionated Radiotherapy in Older adult Patients With Head & Neck
Squamous Cell Carcinoma NCT04284540

Non-Inferiority Trial of Standard RT Versus Hypofractionated Split Course in
Older adult Vulnerable Patients With HNSCC NCT01864850

Docetaxel and Radiation Therapy in Treating Patients With Stage II or Stage III
Cancer of the Larynx or Hypopharynx NCT00243113

Phase I-II Study on Treatment of Advanced Oropharynx Cancer in Older adult
Population by Intensity Modulated Radiotherapy With Treatment Volume

Reduction and Combination Chemotherapy
NCT01709006

Study Comparing Pembrolizumab With Methotrexate in Older adult, Frail, or
Cisplatin-ineligible Patients With Head and Neck Cancers NCT03193931

Radiotherapy, Cetuximab, and Injections of TNFerade™ Biologic for Older
adult or Frail Patients With Head and Neck Cancer NCT00496236

Phase III Trial Comparing Methotrexate and Cetuximab in First-line Treatment
of Recurrent and/or Metastatic Squamous Cell Head and Neck Cancer NCT01884623

Radiotherapy Combined With Raltitrexed Versus Radiotherapy Alone in Older
Patients With HNSCC. NCT03196843

Non Elective Vulnerable Older adult Radiotherapy (NEVER) NCT04832555

10. Conclusions

Older adult patients have historically been omitted from investigational head and neck
cancer trials due to upper age limits typically set for eligibility that exclude patients at least
70 years of age. More studies are needed to fully comprehend the best treatment for older
adult patients with HNSCC. As new initiatives develop, the older adult may be an ideal
group to benefit from these efforts. It will be important to understand how to best optimize
treatment for this understudied population. Thus, this review serves to guide such clinical
trial design for older adult patients with primary HNSCC—more specifically it can help
to refine treatment for older adult patients with good outcomes as well as assist older
adult patients with both poor outcomes and tolerability. This review also emphasizes the
importance of comprehensive geriatric assessments and the development of an appropriate
surrogate marker for fitness and frailty that goes beyond chronological age.
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M.; et al. Role of radiotherapy fractionation in head and neck cancers (MARCH): An updated meta-analysis. Lancet Oncol. 2017,
18, 1221–1237. [CrossRef]

86. Rühle, A.; Stromberger, C.; Haehl, E.; Senger, C.; David, H.; Stoian, R.; Zamboglou, C.; Knopf, A.; Budach, V.; Grosu, A.L.; et al.
Development and validation of a novel prognostic score for elderly head-and-neck cancer patients undergoing radiotherapy or
chemoradiation. Radiother. Oncol. 2021, 154, 276–282. [CrossRef] [PubMed]

87. Zhou, W.; Peng, C.; Liu, Z.; Cao, W. A novel clinical signature predicts the survival of elderly patients with oral squamous cell
carcinoma. Eur. Arch. Otorhinolaryngol. 2022, 279, 391–398. [CrossRef] [PubMed]

88. Kou, J.; Zhang, L.L.; Yang, X.L.; Wen, D.W.; Zhou, G.Q.; Wu, C.F.; Xu, S.S.; Zheng, W.H.; Qi, Z.Y.; Sun, Y.; et al. Development of a
Nomogram Model for Treatment of Elderly Patients with Locoregionally Advanced Nasopharyngeal Carcinoma. J. Pers. Med.
2021, 11, 1065. [CrossRef] [PubMed]

89. Zumsteg, Z.S.; Cook-Wiens, G.; Yoshida, E.; Shiao, S.L.; Lee, N.Y.; Mita, A.; Jeon, C.; Goodman, M.T.; Ho, A.S. Incidence of
Oropharyngeal Cancer in Elderly Patients, 2000–2012. JAMA Oncol. 2016, 2, 1617–1623. [CrossRef]

90. Dickstein, D.R.; Egerman, M.A.; Bui, A.H.; Doucette, J.T.; Sharma, S.; Liu, J.; Gupta, V.; Miles, B.A.; Genden, E.; Westra, W.H.; et al.
A new face of the HPV epidemic: Oropharyngeal cancer in the elderly. Oral Oncol. 2020, 109, 104687. [CrossRef]

91. Ng, M.; Freeman, M.K.; Fleming, T.D.; Robinson, M.; Dwyer-Lindgren, L.; Thomson, B.; Wollum, A.; Sanman, E.; Wulf, S.; Lopez,
A.D.; et al. Global Smoking Prevalence and Cigarette Consumption in 187 Countries, 1980–2012. JAMA 2014, 311, 183–192.
[CrossRef]

92. Louie, K.S.; Mehanna, H.; Sasieni, P. Trends in head and neck cancers in England from 1995 to 2011 and projections up to 2025.
Oral Oncol. 2015, 51, 341–348. [CrossRef]

93. Gooi, Z.; Chan, J.Y.K.; Fakhry, C. The epidemiology of the human papillomavirus related to oropharyngeal head and neck cancer.
Laryngoscope 2016, 126, 894–900. [CrossRef]

94. Gillison, M.L.; Broutian, T.; Pickard, R.K.L.; Tong, Z.-y.; Xiao, W.; Kahle, L.; Graubard, B.I.; Chaturvedi, A.K. Prevalence of Oral
HPV Infection in the United States, 2009–2010. JAMA 2012, 307, 693–703. [CrossRef]

95. Windon, M.J.; D’Souza, G.; Rettig, E.M.; Westra, W.H.; van Zante, A.; Wang, S.J.; Ryan, W.R.; Mydlarz, W.K.; Ha, P.K.; Miles, B.A.;
et al. Increasing prevalence of human papillomavirus–positive oropharyngeal cancers among older adults. Cancer 2018, 124,
2993–2999. [CrossRef] [PubMed]

http://doi.org/10.1177/0194599815576905
http://doi.org/10.1001/jamaoto.2013.1138
http://doi.org/10.1002/hed.10240
http://doi.org/10.1002/lary.26750
http://www.ncbi.nlm.nih.gov/pubmed/28699223
http://doi.org/10.1177/0145561319856006
http://www.ncbi.nlm.nih.gov/pubmed/31170822
http://doi.org/10.1200/JCO.2011.34.7625
http://www.ncbi.nlm.nih.gov/pubmed/21810685
http://doi.org/10.1200/JCO.2008.20.9288
http://www.ncbi.nlm.nih.gov/pubmed/19933920
http://doi.org/10.1200/JCO.2015.65.0739
http://www.ncbi.nlm.nih.gov/pubmed/26884579
http://doi.org/10.1158/1078-0432.CCR-19-1832
http://doi.org/10.1002/cncr.34141
http://doi.org/10.1200/CCI.18.00082
http://doi.org/10.1002/cncr.33212
http://doi.org/10.1016/S0140-6736(06)69121-6
http://doi.org/10.1016/S1470-2045(17)30458-8
http://doi.org/10.1016/j.radonc.2020.11.023
http://www.ncbi.nlm.nih.gov/pubmed/33245947
http://doi.org/10.1007/s00405-021-06786-6
http://www.ncbi.nlm.nih.gov/pubmed/33783598
http://doi.org/10.3390/jpm11111065
http://www.ncbi.nlm.nih.gov/pubmed/34834417
http://doi.org/10.1001/jamaoncol.2016.1804
http://doi.org/10.1016/j.oraloncology.2020.104687
http://doi.org/10.1001/jama.2013.284692
http://doi.org/10.1016/j.oraloncology.2015.01.002
http://doi.org/10.1002/lary.25767
http://doi.org/10.1001/jama.2012.101
http://doi.org/10.1002/cncr.31385
http://www.ncbi.nlm.nih.gov/pubmed/29710393


Cancers 2022, 14, 2809 15 of 16

96. Rettig, E.M.; Fakhry, C.; Khararjian, A.; Westra, W.H. Age Profile of Patients with Oropharyngeal Squamous Cell Carcinoma.
JAMA Otolaryngol.—Head Neck Surg. 2018, 144, 538–539. [CrossRef] [PubMed]

97. Pan, C.; Issaeva, N.; Yarbrough, W.G. HPV-driven oropharyngeal cancer: Current knowledge of molecular biology and mecha-
nisms of carcinogenesis. Cancers Head Neck 2018, 3, 12. [CrossRef]

98. Marur, S.; D’Souza, G.; Westra, W.H.; Forastiere, A.A. HPV-associated head and neck cancer: A virus-related cancer epidemic.
Lancet Oncol. 2010, 11, 781–789. [CrossRef]

99. Addison, D.; Seidelmann, S.B.; Janjua, S.A.; Emami, H.; Staziaki, P.V.; Hallett, T.R.; Szilveszter, B.; Lu, M.T.; Cambria, R.P.;
Hoffmann, U.; et al. Human Papillomavirus Status and the Risk of Cerebrovascular Events Following Radiation Therapy for
Head and Neck Cancer. J. Am. Heart Assoc. 2017, 6, e006453. [CrossRef] [PubMed]

100. Joo, E.-J.; Chang, Y.; Kwon, M.-J.; Cho, A.; Cheong Hae, S.; Ryu, S. High-Risk Human Papillomavirus Infection and the Risk of
Cardiovascular Disease in Korean Women. Circ. Res. 2019, 124, 747–756. [CrossRef]

101. Hess, C.B.; Rash, D.L.; Daly, M.E.; Farwell, D.G.; Bishop, J.; Vaughan, A.T.; Wilson, M.D.; Chen, A.M. Competing causes of
death and medical comorbidities among patients with human papillomavirus-positive vs human papillomavirus-negative
oropharyngeal carcinoma and impact on adherence to radiotherapy. JAMA Otolaryngol. Head Neck Surg. 2014, 140, 312–316.
[CrossRef]

102. Moore, E.J.; Van Abel, K.M.; Routman, D.M.; Lohse, C.M.; Price, K.A.R.; Neben-Wittich, M.; Chintakuntlawar, A.V.; Price, D.L.;
Kasperbauer, J.L.; Garcia, J.J.; et al. Human papillomavirus oropharynx carcinoma: Aggressive de-escalation of adjuvant therapy.
Head Neck 2021, 43, 229–237. [CrossRef]

103. Chera, B.S.; Amdur, R.J.; Tepper, J.; Qaqish, B.; Green, R.; Aumer, S.L.; Hayes, N.; Weiss, J.; Grilley-Olson, J.; Zanation, A.; et al.
Phase 2 Trial of De-intensified Chemoradiation Therapy for Favorable-Risk Human Papillomavirus–Associated Oropharyngeal
Squamous Cell Carcinoma. Int. J. Radiat. Oncol. Biol. Phys. 2015, 93, 976–985. [CrossRef] [PubMed]

104. Chen, A.M.; Felix, C.; Wang, P.-C.; Hsu, S.; Basehart, V.; Garst, J.; Beron, P.; Wong, D.; Rosove, M.H.; Rao, S.; et al. Reduced-dose
radiotherapy for human papillomavirus-associated squamous-cell carcinoma of the oropharynx: A single-arm, phase 2 study.
Lancet Oncol. 2017, 18, 803–811. [CrossRef]

105. Marur, S.; Li, S.; Cmelak, A.J.; Gillison, M.L.; Zhao, W.J.; Ferris, R.L.; Westra, W.H.; Gilbert, J.; Bauman, J.E.; Wagner, L.I.; et al.
E1308: Phase II Trial of Induction Chemotherapy Followed by Reduced-Dose Radiation and Weekly Cetuximab in Patients with
HPV-Associated Resectable Squamous Cell Carcinoma of the Oropharynx- ECOG-ACRIN Cancer Research Group. J. Clin. Oncol.
Off. J. Am. Soc. Clin. Oncol. 2017, 35, 490–497. [CrossRef] [PubMed]

106. Ma, D.J.; Price, K.A.; Moore, E.J.; Patel, S.H.; Hinni, M.L.; Garcia, J.J.; Graner, D.E.; Foster, N.R.; Ginos, B.; Neben-Wittich, M.; et al.
Phase II Evaluation of Aggressive Dose De-Escalation for Adjuvant Chemoradiotherapy in Human Papillomavirus-Associated
Oropharynx Squamous Cell Carcinoma. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2019, 37, 1909–1918. [CrossRef] [PubMed]

107. Toya, R.; Saito, T.; Yamaguchi, K.; Matsuyama, T.; Watakabe, T.; Matsumoto, T.; Yoshida, R.; Hirosue, A.; Murakami, D.; Orita,
Y.; et al. Hypofractionated palliative volumetric modulated arc radiotherapy with the Radiation Oncology Study Group 8502
“QUAD shot” regimen for incurable head and neck cancer. Radiat. Oncol. 2020, 15, 123. [CrossRef] [PubMed]

108. Kancherla, K.N.; Oksuz, D.C.; Prestwich, R.J.; Fosker, C.; Dyker, K.E.; Coyle, C.C.; Sen, M. The role of split-course hypofractionated
palliative radiotherapy in head and neck cancer. Clin. Oncol. 2011, 23, 141–148. [CrossRef] [PubMed]

109. Pearson, R.A.; Bannister-Young, R.H.; Ivison, D.; Kelly, C.G.; Chatterjee, S. Split-course hypofractionated palliative radiotherapy
for patients with head and neck squamous cell carcinoma—A worthwhile treatment schedule in the UK? Clin. Oncol. 2010, 22,
890–891. [CrossRef]

110. Al-mamgani, A.; Tans, L.; Van rooij, P.H.E.; Noever, I.; Baatenburg de jong, R.J.; Levendag, P.C. Hypofractionated radiotherapy
denoted as the “Christie scheme”: An effective means of palliating patients with head and neck cancers not suitable for curative
treatment. Acta Oncol. 2009, 48, 562–570. [CrossRef]

111. Corry, J.; Peters, L.J.; Costa, I.D.; Milner, A.D.; Fawns, H.; Rischin, D.; Porceddu, S. The ‘QUAD SHOT’—A phase II study of
palliative radiotherapy for incurable head and neck cancer. Radiother. Oncol. 2005, 77, 137–142. [CrossRef]

112. Lok, B.H.; Jiang, G.; Gutiontov, S.; Lanning, R.M.; Sridhara, S.; Sherman, E.J.; Tsai, C.J.; McBride, S.M.; Riaz, N.; Lee, N.Y. Palliative
head and neck radiotherapy with the RTOG 8502 regimen for incurable primary or metastatic cancers. Oral Oncol. 2015, 51,
957–962. [CrossRef]

113. Ferro, M.; Macchia, G.; Re, A.; Buwenge, M.; Ferro, M.; Boccardi, M.; Picardi, V.; Ianiro, A.; Arena, E.; Zamagni, A.; et al. Advanced
head and neck cancer in older adults: Results of a short course accelerated radiotherapy trial. J. Geriatr. Oncol. 2021, 12, 441–445.
[CrossRef]

114. Withers, H.R.; Taylor, J.M.; Maciejewski, B. The hazard of accelerated tumor clonogen repopulation during radiotherapy. Acta
Oncol. 1988, 27, 131–146. [CrossRef]

115. Thomson, D.J.; Palma, D.; Guckenberger, M.; Balermpas, P.; Beitler, J.J.; Blanchard, P.; Brizel, D.; Budach, W.; Caudell, J.; Corry, J.;
et al. Practice Recommendations for Risk-Adapted Head and Neck Cancer Radiation Therapy during the COVID-19 Pandemic:
An ASTRO-ESTRO Consensus Statement. Int. J. Radiat. Oncol. Biol. Phys. 2020, 107, 618–627. [CrossRef] [PubMed]

116. Shuryak, I.; Hall, E.J.; Brenner, D.J. Optimized Hypofractionation Can Markedly Improve Tumor Control and Decrease Late
Effects for Head and Neck Cancer. Int. J. Radiat. Oncol. Biol. Phys. 2019, 104, 272–278. [CrossRef] [PubMed]

http://doi.org/10.1001/jamaoto.2018.0310
http://www.ncbi.nlm.nih.gov/pubmed/29710071
http://doi.org/10.1186/s41199-018-0039-3
http://doi.org/10.1016/S1470-2045(10)70017-6
http://doi.org/10.1161/JAHA.117.006453
http://www.ncbi.nlm.nih.gov/pubmed/28855164
http://doi.org/10.1161/CIRCRESAHA.118.313779
http://doi.org/10.1001/jamaoto.2013.6732
http://doi.org/10.1002/hed.26477
http://doi.org/10.1016/j.ijrobp.2015.08.033
http://www.ncbi.nlm.nih.gov/pubmed/26581135
http://doi.org/10.1016/S1470-2045(17)30246-2
http://doi.org/10.1200/JCO.2016.68.3300
http://www.ncbi.nlm.nih.gov/pubmed/28029303
http://doi.org/10.1200/JCO.19.00463
http://www.ncbi.nlm.nih.gov/pubmed/31163012
http://doi.org/10.1186/s13014-020-01548-w
http://www.ncbi.nlm.nih.gov/pubmed/32460865
http://doi.org/10.1016/j.clon.2010.09.006
http://www.ncbi.nlm.nih.gov/pubmed/20934860
http://doi.org/10.1016/j.clon.2010.06.003
http://doi.org/10.1080/02841860902740899
http://doi.org/10.1016/j.radonc.2005.10.008
http://doi.org/10.1016/j.oraloncology.2015.07.011
http://doi.org/10.1016/j.jgo.2020.10.006
http://doi.org/10.3109/02841868809090333
http://doi.org/10.1016/j.ijrobp.2020.04.016
http://www.ncbi.nlm.nih.gov/pubmed/32302681
http://doi.org/10.1016/j.ijrobp.2019.02.025
http://www.ncbi.nlm.nih.gov/pubmed/30776451


Cancers 2022, 14, 2809 16 of 16

117. De Felice, F.; Vetrone, L.; Bulzonetti, N.; Caiazzo, R.; Marampon, F.; Musio, D.; Tombolini, V. Hypofractionated radiotherapy
combined with cetuximab in vulnerable elderly patients with locally advanced head and neck squamous cell carcinoma. Med.
Oncol. 2019, 36, 68. [CrossRef] [PubMed]

118. Bledsoe, T.J.; Noble, A.R.; Reddy, C.A.; Burkey, B.B.; Greskovich, J.F.; Nwizu, T.; Adelstein, D.J.; Saxton, J.P.; Koyfman, S.A.
Split-Course Accelerated Hypofractionated Radiotherapy (SCAHRT): A Safe and Effective Option for Head and Neck Cancer in
the Elderly or Infirm. Anticancer Res. 2016, 36, 933–939. [PubMed]

119. Ortholan, C.; Auperin, A.; Mertens, C.; Le Caer, H.; Guigay, J. Radiothérapie hypofractionnée des cancers ORL chez le sujet âgé.
Cancer/Radiothérapie 2018, 22, 640–643. [CrossRef] [PubMed]

120. Hall, E.J.; Giacci, A.J. Radiobiology for the Radiologist; Wolters Kluwer: Philadelphia, PA, USA, 2019.
121. Dave, E.; Su, W.; Gupta, V.; Miles, B.; Demicco, E.; Soriano, T.; Bakst, R.L. Human Papilloma Virus-positive Oropharyngeal

Squamous Cell Carcinoma in the Elderly. Anticancer Res. 2017, 37, 1847–1851. [CrossRef]

http://doi.org/10.1007/s12032-019-1292-y
http://www.ncbi.nlm.nih.gov/pubmed/31190132
http://www.ncbi.nlm.nih.gov/pubmed/26976981
http://doi.org/10.1016/j.canrad.2018.06.008
http://www.ncbi.nlm.nih.gov/pubmed/30108013
http://doi.org/10.21873/anticanres.11520

	Introduction 
	Geriatric Assessments 
	Medical Comorbidity 
	Polypharmacy 
	Treatment Toxicity 
	Novel Predictive Assessments 
	Special Consideration of Tumor Subsite 
	Current Trends in Management 
	Ongoing Trials and Future Directions 
	Conclusions 
	References



