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Purpose: Treatment of patients with cancer of the head and neck region is in
focus in a multitude of studies. Of these patients, one patient group, those aged
76 and more, is mostly underrepresented despite requiring thorough and well-
reasoned treatment decisions to offer curative treatment. This study investigates
real-world data on curative treatment of old (>76 years) patients with newly
diagnosed squamous cell carcinoma of the head and neck region (HNSCC).

Patients and methods: Between January 2010 and December 2021, we
identified 71 patients older than 76 years with newly diagnosed HNSCC and
cMO at the Department of Radiation Oncology of the University Hospital of
Erlangen-Nuremberg. Using electronic medical records, we analyzed treatment
patterns and outcomes in terms of overall survival (OS), progression-free survival
(PFS), and locoregional control (LRC) rate. Additionally, we performed univariate
risk analysis and Cox regression in order to identify predictive factors associated
with the abovementioned treatment outcomes.

Results: The median follow-up was 18 months. OS was 83%, 79%, and 72% after 1
year, 2 years, and 3 years, respectively. PFS was 69%, 54%, and 46% after 1 year, 2
years, and 3 years, respectively. A total of 34 (48%) patients were treated with
standard therapy according to current guidelines. The reasons for deviation from
standard therapy before or during treatment were as follows: unfitness for
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cisplatin-based chemotherapy (n = 37), reduction of chemotherapy (n = 3), and
dose reduction/interruption of radiotherapy (n = 8). Carboplatin-based systemic
therapy showed improved PFS compared to cisplatin or cetuximab (60 vs. 28 vs.
15 months, p = 0.037) but without impact on OS (83 vs. 52 vs. 38 months, p =
0.807). Oropharyngeal tumor localization (p = 0.026) and combined treatment
(surgery and postoperative treatment) (p = 0.008) were significant predictors for
a better OS. In multivariate analysis, oropharyngeal tumor localization (p = 0.011)
and combined treatment (p = 0.041) showed significantly increased PFS. After 1
year, 2 years, and 3 years, the cumulative incidence of locoregional recurrences
(LRRs) was 13%, 24%, and 27%, respectively, and was significantly decreased in
patients with oropharyngeal tumor localization (p = 0.037).

Conclusions: Adherence to treatment protocols for radiotherapy alone in old
patients with HNSCC is good, whereas the application of concurrent
chemotherapy often deviates from guidelines in terms of de-escalation. An
important risk factor for decreased OS, PFS, and a higher rate of LRR appears

to be non-oropharyngeal tumor location in old patients.
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tumor localization

1 Introduction

In a consensus panel, in patients diagnosed with squamous cell
carcinoma of the head and neck region (HNSCC), those aged 61 to 75
years are classified as younger old, those aged 76 to 90 years as older
old, and those older than 90 years as oldest old. There is a consensus
that treatment outcomes likely do not correlate with chronological
age but rather with biological age and comorbidities (1).

Head and neck carcinomas are the seventh most common
cancer worldwide, accounting for 900,000 new cases/year and
approximately 460,000 deaths/year (2, 3). As life expectancy
increases, the number of older patients also rises (4). To date, the
elderly are underrepresented in landmark prospective studies,
which serve as the basis for the current gold standard in treating
HNSCC patients. Consequently, there is a significant lack of
information on how to treat old patients with newly diagnosed
HNSCC, despite the need for thorough and highly individualized
treatment strategies (4). This is particularly important considering
that old patients are more likely to receive palliative treatment than
curative treatment (5).

In this monocentric retrospective analysis, we describe
treatment patterns of patients with HNSCC aged 76 years and
older undergoing radio- and chemoradiation. Furthermore, we
investigated treatment protocols (adherence to guidelines) and the
feasibility of treatment. Additionally, we analyzed survival
outcomes and prognostic factors.
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2 Materials and methods

2.1 Data collection and
patient characteristics

Electronic patient records were evaluated for patients aged 76
and older with newly diagnosed squamous cell carcinoma of the
oral cavity, oropharynx, larynx, and hypopharynx treated in the
Department of Radiation Oncology of the University Hospital of
Erlangen-Nuremberg between January 1, 2010, and December 31,
2021. Exclusion criteria were recurrent tumors and the presence of
distant metastases at the time of first diagnosis. A total of 71 patients
met the inclusion criteria. TNM classification was according to the
American Joint Committee on Cancer (AJCC) TNM seventh
edition. Detailed information about patient characteristics is
summarized in Table 1 and Supplementary Table 1.

Written informed consent was obtained from all patients,
allowing for the collection of their clinical data.

2.2 Treatment

Radiotherapeutic treatment included interstitial brachytherapy,
postoperative (chemo)radiation, and definitive (chemo)radiation.

For definitive therapy, the standard dose prescription was 70 to
72 Gy for macroscopic tumor regions (2 Gy/fraction), 60 Gy for
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TABLE 1 Patient characteristics.

Characteristics

No. of patients %

Sex
Male 50 70.4
Female 21 29.6
Age at radiotherapy, yrs
Median 79
Range 76 - 92
Barthel Index
Total dependency (0-30pts) 1 1.4
Dependency (35-85) 11 15.5
Partial dependency (85-95) 4 5.6
Totally independent (100pts) 41 57.7
No information 14 19.7
ECOG Performance status
Asymptomatic (0) 22 31.0
Symptomatic but completely ambulatory (1) 15 21.1
Symptomatic, <50% in bed during the day 19 26.8
(2) 13 18.3
Symptomatic, >50% in bed, not bedbound 0 0
(©) 0 0
Bedbound (4) 2 2.8
Death (5)
Not defined
Charlson-Comorbidity Index
1-year mortality rate 12% (0 pts) 0 0
1-year mortality rate 26% (1-2 pts) 0 0
1-year mortality rate 52% (2-4 pts) 36 50.7
1-year mortality rate 85% (>5 pts) 35 49.3
Primary tumor site
Oral cavity 25 352
Oropharynx 34 479
Base of tongue 9 12.7
Tonsil 13 183
Uvula 1 14
Palate 2 2.8
Other 9 12.7
Larynx 8 11.3
Hypopharynx 4 5.6
HPV
Positive 19 26.8
Negative 13 18.3
Not defined 39 54.9
HPV in relation to tumor origin
Oropharynx 34 479
HPV + 18 254
HPV - 5 7
not defined 11 15.5
Other localization 37 52.1
HPV + 1 1.4
HPV - 8 113
not defined 28 394
Alcohol
No alcohol consumption 27 38
Regular alcohol consumption 13 183
Occasional alcohol consumption 21 29.6
(Continued)
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TABLE 1 Continued

Characteristics No. of patients %

Alcohol
Former alcohol consumption 1 14
Not defined 9 12.7
Smoker
Never smoked 35 49.3
Active smoker 8 113
Former smoker 25 35.2
Not defined 3 4.2

ECOG, Eastern Cooperative Oncology Group; HPV, human papillomavirus.

high-risk regions, and 50 Gy for low-risk regions. Platinum-based
chemotherapy was indicated for all patients in the definitive setting.

In adjuvant treatment, the standard prescribed dose was 64 Gy
(2 Gy/fx) to the former primary tumor region and in lymph node
regions with extracapsular extension (ECE), 56 Gy (2 Gy/fx) in
regions with lymph node metastases, and 50 Gy (2 Gy/fx) for
elective nodal neck areas. Platinum-based chemotherapy was
indicated in patients with resection margins =5 mm, ECE, or >3
lymph node metastases.

The standard treatment technique for external beam
radiotherapy was volumetric-modulated arc therapy (VMAT)
using 6-MV photons. The treatment position was supine with an
immobilization mask. Treatment planning was based on 3-mm CT
scans with contrast media unless contraindicated.

When indicated, the standard chemotherapy regimen was
cisplatin-based with at least 200 mg/m?> body surface area (BSA)
in total. Alternatively, carboplatin area under the curve (AUC) 1.5-
2 weekly or equivalent was applied.

Follow-up examinations were conducted every 3 months after
treatment, and typically every 6 months during the first 2 years, a
CT scan of the neck and chest was performed. Regular follow-up
visits were performed; parameters such as Eastern Cooperative
Oncology Group (ECOG) performance status, diet and
nutritional status, percutaneous endoscopic gastrostomy (PEG)
use, xerostomia, dysphagia, voice changes and hoarseness,
esophageal stenosis, trismus, and body mass index (BMI), were
evaluated compared to baseline functions before the start
of radiotherapy.

Detailed information about the follow-up is described in
Supplementary Table 2.

2.3 Statistical analysis

Statistical analysis was performed using IBM SPSS version 26
(IBM Corporation, Armonk, NY, USA). Survival analyses were
conducted using the Kaplan-Meier method. Overall survival and
cumulative incidence of locoregional recurrence and distant
metastases were calculated from the time of first diagnosis
(defined as the date of biopsy or surgery of the primary tumor).
For the statistical analysis, a dichotomous risk classification was
used, including parameters such as smoker vs. non-smoker, regular
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alcohol consumption vs. no/occasional alcohol consumption, pre-
conditions vs. no pre-conditions, cardiac pre-conditions vs. no
cardiac pre-conditions, pulmonary pre-conditions vs. no
pulmonary pre-conditions, nephrological pre-conditions vs. no
nephrological pre-conditions, psychiatric pre-conditions vs. no
psychiatric pre-conditions, stroke vs. no stroke, Barthel Index 85-
100 vs. Barthel Index <85, ECOG 0-1 vs. ECOG = 2, Charlson
Comorbidity Index <5 points vs. Charlson Comorbidity Index >5
points, BMI < 25 vys. BMI > 25, Grading 1/2 vs. Grading 3,
oropharynx vs. other tumor localization, standard therapy
concept according to guidelines vs. different therapy concept (not
according to guidelines), sole brachytherapy vs. definitive
radiotherapy vs. adjuvant radiotherapy, definitive therapy
intention vs. postoperative therapy intention, actual surgical
therapy vs. non-surgical therapy, ¢/pT status 1/2 vs. ¢/pT status 3/
4 ¢/pN status 1/2 vs. ¢/pN status 3/4, previous carcinoma vs. no
previous carcinoma, and age < 80 vs. age > 80.

Univariate statistical analysis was conducted using the log-rank
test, and multivariate statistical analysis was performed using the Cox
regression test. The general health factors including Barthel Index,
ECOG performance status, and pre-conditions were compared for
patients with a therapy according to guidelines and those with a
deviation of a therapy according to guidelines using a chi-square test.
A p-value of <0.05 was considered statistically significant.

3 Results

The median follow-up period was 18 months (95% CI, 1.0-
128.0). The cumulative overall survival rates of this patient cohort
after 1 year, 2 years, and 3 years were 83%, 79%, and 72%,
respectively. During the follow-up period, 22 patients died. In
four of these cases, the cause of death was confirmed to be
tumor-related. A total of 28 patients were lost to follow-up (14
due to death and 14 due to unknown reasons).

Out of the 71 patients included, 13 (18%) underwent interstitial
brachytherapy (seven postoperative and five definitive), 36 (51%)
patients received definitive (chemo)radiotherapy, and 22 (30%)
patients underwent postoperative (chemo)radiotherapy.

A total of 34 (48%) patients were treated with a standard
therapy according to current guidelines.

A total of 45 patients received systemic therapy during
treatment with 27 receiving platinum-based therapies and 18
receiving non-platinum (cetuximab)-based therapies. The average
administered dose of cisplatin was 128.33 mg/m*> BSA (50% of
patients switched to carboplatin due to toxicity). Patients receiving
carboplatin-based chemotherapy were administered AUC1 (d1-
5q28) or AUC 1.5-2.0 weekly (d1 q7).

The analysis suggested that, in the case of definitive
chemoradiation, carboplatin-based chemotherapy was associated
with superior progression-free survival compared to cetuximab or
cisplatin (Figure 1B), with absolute progression-free survival (PES)
being 60 months, 28 months, and 15 months, respectively (p =
0.037). However, no significant difference was observed regarding
overall survival (Figure 2A). The small number of patients receiving

Frontiers in Oncology

10.3389/fonc.2024.1382405

- Cisplatin
-1 Cetuximab

~7 Carboplatin

—= Cisplatin - censored
<~ Cetuximab - censored
~e— Carboplatin - censored

p=0.807

08 (Probability)

o 5 E) 75 100 125

No. atRisk
Cisplatin 6

Cetuximab 16
Carboplatin 10

YN

aaa
o
°

coo

10 -1 Cisplatin

- Cetuximab

-1 Carboplatin

~= Cisplatin - censored
08 <~ Cetuximab - censored
~e— Carboplatin - censor red

p=0.037

PFS (Probability)

&

Time (Months)
0 0
1 0
1 1

woo
soco
coo

etuximab 16
Carboplatin 10

FIGURE 1

(A) Overall survival—systemic agent for definitive treatment.
(B) Progression-free survival—systemic agent for

definitive treatment

chemotherapy in the adjuvant setting precluded statistical analysis.
A total of 48 (67.6%) completed therapy as intended without
treatment modification, and 23 (32.4%) patients discontinued
radio- (n = 5) or chemotherapy (n = 18) or both. Further details
about standard treatment and deviations are described in Table 2.

Univariate analysis identified several prognostic factors for
overall survival (OS). OS rates for patients who did not consume
alcohol were 92%, 85%, and 79% after 1 year, 2 years, and 3 years,
respectively, compared to 54% after 1 and 2 years and 40% after 3
years for those who did consume alcohol. Factors such as non-
alcohol consumption (p = 0.004), tumor localization (0.007), and
combined treatment of surgery and postoperative therapy (p =
0.030) were associated with lower mortality risk and were included
in multivariate testing via Cox regression. Non-alcohol
consumption (p = 0.004), tumor localization (p = 0.026), and
postoperative therapy (p = 0.008) remained significant predictors
for overall survival.

Additionally, we performed univariate analysis on prognostic
factors for PFS. Here, ECOG performance status (p = 0.031),
Barthel Index (p = 0.027), tumor localization (0.032), c/pT status
(p = 0.038) surgery, and postoperative radiotherapy (p = 0.041)
were associated with lower risk for progression. Via Cox regression,
only tumor localization (p = 0.011) and ¢/pT status (p = 0.038)
remained significant for PES.
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(A) Overall survival—localization of the tumor. (B) Progression-free
survival—localization of the tumor. (C) Locoregional recurrences—
localization of the tumor.

The cumulative incidence of locoregional recurrences after 1
year, 2 years, and 3 years was 13%, 24%, and 27%, respectively. A
significant impact was noted for the Barthel Index (p = 0.050) and
tumor localizations (p = 0.006) on the occurrence of locoregional
recurrence. For patients with a Barthel Index <85 points, the
cumulative incidence of locoregional recurrences was 33% after 1
year and 66% after 2 years, whereas the cumulative incidence for
patients with a Barthel Index >85 points was 9% after 1 year, 17%
after 2 years, and 25% after 3 years.

For patients with an oropharyngeal tumor, the cumulative
incidence of locoregional recurrences was 8% after 1 year, 2 years,
and 3 years, while patients with a tumor on a different site revealed
cumulative incidences of 18%, 39%, and 48% after 1 year, 2 years,
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and 3 years, respectively. Kaplan-Meier curves showed significant
improvement in PFS, OS, and locoregional recurrence (LRR) for
locations in the oropharynx (Figures 1, 2A-C).

Multivariable analysis using Cox regression confirmed a
significant impact for both tumor localization (p = 0.039) and
Barthel Index (p = 0.028). For more detailed information about
multivariate analysis, see Table 3.

3.1 Safety

In terms of safety, we identified no treatment-related deaths.
Concerning late toxicity, we were able to conduct regular follow-up
examinations every 3 months in 43 patients (60.6%).

The most common treatment-related side effects in total
consisted of dysphagia (60.5%) with 17 (39.9%) patients
experiencing grade III dysphagia. Additionally, 30 (69.8%)
patients described xerostomia, primarily grade I [17
patients (39.9%)].

A total of 22 (51.1%) patients were able to eat normally without
supportive measures (PEG), and voice changes and hoarseness were
only reported in 15 patients (34.9%). The treatment-related side
effects varied slightly between the adjuvant and definitive treatment
groups but were generally consistent in nature.

In adjuvant treatment, the most common treatment-related side
effect was dysphagia (59.1%) with three patients experiencing grade
III dysphagia. A total of 16 patients (72.7%) experienced xerostomia
with the majority experiencing grade I (45.4%). PEG support was
necessary for seven patients (33.3%). Voice changes were reported
in nine patients (42.85%). In definitive treatment, reported toxicity
was dysphagia of 57.9%, grade III in five patients (26.3%),
xerostomia in 14 (73.68%), PEG support in 10 (42.1%), and voice
changes in six (33.3%).

There were few cases of esophageal stenosis or trismus after
therapy (four patients, 9.3% each).

For more detailed information about late side effects, see
Supplementary Table 3.

4 Discussion

In this retrospective, single-center study, we evaluated
outcomes and prognostic factors of old patients with primary
head and neck squamous cell carcinoma without distant
metastases at the time of initial diagnosis. The majority of
existing studies concentrate on younger populations, leaving a
gap for individuals aged 76 years and older, a demographic that is
growing. In addition to that, generating prospective data is difficult
to realize. Therefore, data concerning this age group are scarce,
and to our knowledge, our study encompasses one of the largest
cohorts to date for this specific patient group.

We found that a significant portion (52%) of older patients
undergoing radio-oncological treatment for head and neck cancer
had an excellent performance status (ECOG 0 and 1), and despite
the diagnosis, cumulative overall survival was over 60% after 5
years. Additionally, the majority of patients in this age group were
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TABLE 2 Treatment characteristics.

Characteristics [\ [o}

of
patients

Therapy intention

Definitive brachytherapy 5 7.0
Definitive external beam radiotherapy 4 5.6
Definitive concurrent chemoradiation 32 45.1
Adjuvant brachytherapy 8 113
Adjuvant external beam radiotherapy 10 14.1
Adjuvant concurrent chemoradiation 12 16.9

Standard therapy concept according to guidelines at the
beginning of RT

Yes 34 479
No 37 52.1

Deviation of standard therapy concept

Yes 45 63.3
De-Escalation from cisplatin 28 394
Reduction of external beam radiotherapy 5 7.0
De-escalated systemic therapy and reduction 8 113

external beam radiotherapy 1 1.4
No systemic therapy 3 4.2
Reduction of systemic therapy during treatment 26 36.6

No

Dose external beam radiotherapy, Gy

Median 64

Range 18 - 72.6

Discontinuation of external beam radiotherapy, n=58

Yes 5 8.6
No 53 91.4

Systemic therapy

Yes 45 63.4
No 26 36.6

Systemic therapies simultaneously to RT, n=45

cisplatin/5-FU 8 17.8
carboplatin/5-FU 9 20.0
cisplatin mono 1 22
carboplatin mono 6 133
cetuximab 18 40.0
paclitaxel & cisplatin 3 6.7
Dose reduction systemic therapy, n=45
Yes 7 15.6
No 33 73.3
Not defined 5 11.1
Discontinuation of systemic therapy, n=45
Yes 18 40.0
No 27 60.0

RT, radiotherapy.

treated with definitive treatment concepts (57.7%), reflecting rather
defensive surgical treatment due to perioperative risk factors and
therefore apparent unfitness for surgical interventions.

Of the patients, 73% completed their therapy, indicating good
treatment adherence, which is noteworthy given the expectation of
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TABLE 3 Multivariate Cox hazard models of prognostic factors for OS,
PFS, and LRR.

HR 95% Cl p-value

Prognostic factors for OS

Alcohol consumption* 5.258 1.712-16.151 0.004#
Tumor localization* 4.950 1.214-20.187 0.026#
Postoperative therapy* 0.193 0.057-0.648 0.008#
Prognostic factors for PFS

Tumor localization* 3.232 1.315-7.947 0.011#
c/pT status* 2.483 1.054-5.851 0.038#
Prognostic factors for LRR

Barthel Index* 0.233 0.063-0.858 0.028#
Tumor localization* 5.408 1.090-26.843 0.039#

Univariate analysis was performed beforehand; only factors with an effect p-value of <0.1 in
univariate Cox regression analysis were considered (*). # Final Cox regression model after
backward selection. Only factors with p < 0.05 remained in the final model.

HR, hazard ratio; CI, confidence interval; OS, overall survival; PES, progression-free survival;
LRR, locoregional recurrence.

lower compliance in this age group. This is especially true for
radiotherapy alone (93%). Treatment modification or interruption
was primarily due to reduced general health, patient request or
tumor-related death, and modification of systemic therapy when
applied. These modifications, driven by treatment-induced side
effects, underline the importance of initial assessments of fragility
and comorbidities to ensure treatment success. Most of the time,
treatment decisions are made in the absence of personnel with
geriatric specialization, which may facilitate the initial assessment of
what treatment is bearable for older patients (6). Even though the
personnel evaluating the ECOG/Barthel status is highly trained and
is sorting the patients by well-thought-out and highly specific
questionnaires, false assessment in this process may lead to
under-treatment in HNSCC patients, which occurs frequently and
can be prevented by a multidisciplinary approach (7). In this
context, we were able to show that in patients with indication for
chemoradiation, only 54% (n = 24) were treated with platinum-
based chemotherapy. Most of the patients deemed platinum-unfit
were treated with EGFR antibody cetuximab instead.

This consideration plays a crucial role in interpreting treatment
efficacy. The choice of initial treatment, such as combined
chemoradiation versus radiotherapy alone, is largely determined
by the patient’s overall health status and existing comorbidities.
Patients who are candidates for combined therapy may inherently
have a better OS to begin with. This potential bias must be
acknowledged and factored into any analysis of treatment
outcomes to ensure an accurate understanding of the efficacy of
different treatment modalities.

Comparing all systemic agents in the definitive setting, patients
treated with carboplatin appeared to positively influence PFS, but
no significant change in OS was evident. The low number of
patients receiving chemotherapy in adjuvant treatment did not
allow for statistical analysis. Certainly, those results need to be
interpreted cautiously due to small and unbalanced group sizes.
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Also, patients receiving cisplatin often did not receive the full dose
(five out of 11, mean cisplatin dose 128.33 mg/m2 BSA overall), and
systemic therapy needed to be aborted due to complications. Only
in some cases did the switch to carboplatin-based therapy achieve
equivalent doses of approximately 200 mg/m* BSA in total. This
stresses the fact that initial treatment decisions on the right choice
of systemic agent should be made in the context of possible
complications in old patients in order to complete therapy
as intended.

In accordance with other retrospective studies including
patients of older age, the findings of this study suggest that the
overall survival does not correlate with the chronological age but
rather with other characteristics like tumor localization and
treatment intent of patients (8, 9).

Contrary to expectations, the ECOG performance status,
Barthel Index, and Charlson Comorbidity Index did not show a
correlation with survival outcomes. In univariate analyses, a lower
Barthel Index was associated with decreased PFS, but this
association did not hold significance when subjected to
backward testing. This suggests that the impact of a low Barthel
Index on outcomes may not be solely due to patient frailty before
treatment but could also be influenced by the subsequent choice to
de-escalate therapy, which in turn may lead to higher rates of LRR
observed in initial testing. The inability to maintain the
significance of these factors as predictors upon further analysis
could be attributed to the overall higher burden of comorbidities
(Charlson score >2) in our elderly cohort, which may inherently
affect OS rates. This highlights the complex interplay between
patient functional status, treatment decisions, and the inherent
risk posed by comorbid conditions in influencing outcomes for
older patients with head and neck cancer.

Rather than performance status, tumor location in the
oropharynx had significantly better OS, PFS, and LRR. This has
to be interpreted in the context of oropharyngeal tumors showing a
higher association with human papillomavirus (HPV) (8-10). Due
to a higher treatment response rate on chemotherapy as well as
radiotherapy, HPV-positive tumors have better outcomes than
HPV-negative tumors (8-10). Despite a large meta-analysis
showing no benefit for chemoradiation in older patients, systemic
therapy should not be entirely neglected in these tumor
locations (11).

Our study’s findings support the notion that therapy decisions
should consider clinical and prognostic factors over patient age
alone (1, 4, 10, 12-16). In accordance with Roden et al., who
observed patients with HNSCC undergoing surgery, the findings of
this study also suggest no significant difference between guideline-
based treatment and treatment not according to guidelines (17),
showing that treatment modifications are acceptable to ensure
adherence and outcomes.

Approximately 40% of the patients were lost to follow-up.
Future efforts should aim for closer monitoring of patients with
reduced ECOG performance status to address tumor or therapy-
related side effects and to improve quality of life. Most side effects
were generally in line with those experienced by younger cohorts
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and ranged mainly within expectations. Importantly and along with
most of the analyses of older age groups, no treatment-related
deaths were reported, indicating that definitive or adjuvant (chemo)
radiation is a feasible treatment method.

In spite of adding to the growing body of knowledge in the
treatment of old patients with HNSCC, our study has certain
limitations. First, due to its retrospective nature, there is a
potential for miscoding.

In order to have a better comparability, we furthermore only
included patients with cMO status in this study. Patients with cM1
have a presumed worse therapy outcome; thus, treatment options in
patients with cM1 differ from those with cMO0. As those with cM1
were excluded, we cannot make any statements about that
patient cohort.

As our study was performed by the Department of Radiation
Oncology, our special attention fell onto the patients receiving
radiotherapy—solely or in combination with other standardized
procedures such as chemotherapy or surgical therapy. As a result,
patients who received only surgical treatment were not included in
our analysis.

Additionally, we encountered a significant loss in follow-up
shortly after treatment began, which hindered our ability to
document late side effects for some patients. Furthermore, our
data lack immunohistochemical information regarding HPV
status for some patients, a factor that could significantly affect
treatment outcomes especially when combining radiotherapy with
chemotherapy (8-10). Conclusions on the efficacy of systemic
agents without stratifying for HPV status should be approached
with caution. Similarly, the analysis lacked more detailed
information on patient characteristics, such as smoking habits,
which could explain why this significant risk factor was omitted
from the survival analysis. This gap in data underlines the need for
comprehensive patient tracking and the inclusion of detailed patient
characteristics in future research to better understand its influence
on the efficacy of treatments for head and neck cancers.

5 Conclusion

Older patients represent a vulnerable patient group, presenting
unique characteristics that often require tailored treatment
approaches. Our analysis demonstrates that deviations from
standard treatment did not worsen outcomes in old patients.
With our analysis, we were able to show that treatment of older-
age HNSCC patients is feasible and can positively impact LRR, OS,
and PFS while maintaining acceptable toxicity. Certainly, more data
are needed in order to refine and adjust current treatment strategies
specifically for this patient demographic.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

frontiersin.org


https://doi.org/10.3389/fonc.2024.1382405
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Winkler et al.

Ethics statement

Ethical approval was not required for the study involving
humans in accordance with the local legislation and institutional
requirements. Written informed consent to participate in this study
was not required from the participants or the participants’ legal
guardians/next of kin in accordance with the national legislation
and the institutional requirements.

Author contributions

L-SW: Writing - review & editing, Conceptualization, Data
curation, Formal analysis, Funding acquisition, Investigation,
Methodology, Project administration, Resources, Software,
Supervision, Validation, Visualization, Writing - original draft.
MH: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Validation, Visualization,
Writing - original draft, Writing — review & editing. SS: Data
curation, Formal analysis, Funding acquisition, Investigation,
Methodology, Project administration, Resources, Software,
Supervision, Validation, Visualization, Writing - original draft,
Writing - review & editing, Conceptualization. DH: Writing -
original draft, Writing - review & editing. FP: Writing — original
draft, Writing - review & editing. SM: Writing - original draft,
Writing — review & editing. HI: Writing - original draft, Writing -
review & editing. MK: Writing — original draft, Writing - review &
editing. RF: Writing - original draft, Writing - review & editing. PS:
Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Supervision, Validation, Visualization,
Writing — original draft, Writing - review & editing.

References

1. Grenman R, Chevalier D, Gregoire V, Myers E, Rogers S. Treatment of head and neck
cancer in the elderly: European Consensus (panel 6) at the EUFOS Congress in Vienna
2007. Eur Arch Otorhinolaryngol. (2010) 267:1619-21. doi: 10.1007/s00405-010-1263-6

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer ] Clin. (2021) 71:209-49. doi: 10.3322/caac.21660

3. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA Cancer J Clin. (2018) 68:394-424. doi: 10.3322/caac.21492

4. Derks W, de Leeuw JR, Hordijk GJ, Winnubst JA. Reasons for non-standard
treatment in elderly patients with advanced head and neck cancer. Eur Arch
Otorhinolaryngol. (2005) 262:21-6. doi: 10.1007/s00405-004-0744-x

5. van der Schroeff MP, Derks W, Hordijk GJ, de Leeuw RJ. The effect of age on survival
and quality of life in elderly head and neck cancer patients: a long-term prospective study.
Eur Arch Otorhinolaryngol. (2007) 264:415-22T. doi: 10.1007/500405-006-0203-y

6. Wildiers H, Heeren P, Puts M, Topinkova E, Janssen-Heijnen ML, Extermann M,
et al. International Society of Geriatric Oncology consensus on geriatric assessment in older
patients with cancer. J Clin Oncol. (2014) 32:2595-603. doi: 10.1200/JC0O.2013.54.8347

7. Teymoortash A, Ferlito A, Halmos GB. Treatment in elderly patients with head and neck
cancer : A challenging dilemma. HNO. (2016) 64:217-20. doi: 10.1007/s00106-016-0138-6

8. Brana I, Siu LL. Locally advanced head and neck squamous cell cancer: treatment
choice based on risk factors and optimizing drug prescription. Ann Oncol. (2012) 23
Suppl 10:x178-85. doi: 10.1093/annonc/mds322

Frontiers in Oncology

10.3389/fonc.2024.1382405

Funding

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

Acknowledgments

The present work was performed in fulfillment of the
requirements for obtaining the degree “Dr. med.”

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.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2024.1382405/
full#supplementary-material

9. Wittekindt C, Wagner S, Sharma SJ, Wurdemann N, Knuth J, Reder H, et al.
[HPV - A different view on Head and Neck Cancer]. Laryngorhinootologie. (2018) 97:
$48-S113. doi: 10.1055/s-0043-121596

10. Dickstein DR, Lehrer EJ, Hsieh K, Hotca A, Jones BM, Powers A, et al.
Management of older adults with locally advanced head and neck cancer. Cancers
(Basel). (2022) 14(11):2809. doi: 10.3390/cancers14112809

11. Pignon T, Horiot JC, Van den Bogaert W, Van Glabbeke M, Scalliet P. No age
limit for radical radiotherapy in head and neck tumours. Eur J Cancer. (1996)
32A:2075-81. doi: 10.1016/S0959-8049(96)00265-1

12. Graessle R, Stromberger C, Heiland M, Doll C, Hofmann VM, Klinghammer K,
et al. Predictors for adherence to treatment strategies in elderly HNSCC patients.
Cancers (Basel). (2022) 14(2):423. doi: 10.3390/cancers14020423

13. Viani GA, Faustino AC, Danelichen AFB, Matsuura FK, Neves LVF, Fernandes
MH, et al. Radiotherapy for locally advanced head and neck cancer in elderly patients:
results and prognostic factors a single cohort. Rep Pract Oncol Radiother. (2021) 26:12—
9. doi: 10.5603/RPOR.a2021.0002

14. Tagliabue M, Belloni P, De Berardinis R, Gandini S, Chu F, Zorzi S, et al. A
systematic review and meta-analysis of the prognostic role of age in oral tongue cancer.
Cancer Med. (2021) 10:2566-78. doi: 10.1002/cam4.3795

15. Haehl E, Ruhle A, David H, Kalckreuth T, Sprave T, Stoian R, et al.
Radiotherapy for geriatric head-and-neck cancer patients: what is the value of
standard treatment in the elderly? Radiat Oncol. (2020) 15:31. doi: 10.1186/
s13014-020-1481-z

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2024.1382405/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2024.1382405/full#supplementary-material
https://doi.org/10.1007/s00405-010-1263-6
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21492
https://doi.org/10.1007/s00405-004-0744-x
https://doi.org/10.1007/s00405-006-0203-y
https://doi.org/10.1200/JCO.2013.54.8347
https://doi.org/10.1007/s00106-016-0138-6
https://doi.org/10.1093/annonc/mds322
https://doi.org/10.1055/s-0043-121596
https://doi.org/10.3390/cancers14112809
https://doi.org/10.1016/S0959-8049(96)00265-1
https://doi.org/10.3390/cancers14020423
https://doi.org/10.5603/RPOR.a2021.0002
https://doi.org/10.1002/cam4.3795
https://doi.org/10.1186/s13014-020-1481-z
https://doi.org/10.1186/s13014-020-1481-z
https://doi.org/10.3389/fonc.2024.1382405
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Winkler et al.

16. Amini A, Jones BL, McDermott JD, Serracino HS, Jimeno A, Raben D, et al.
Survival outcomes with concurrent chemoradiation for elderly patients with locally
advanced head and neck cancer according to the National Cancer Data Base. Cancer.
(2016) 122:1533-43. doi: 10.1002/cncr.29956

Frontiers in Oncology

09

10.3389/fonc.2024.1382405

17. Roden D, Daniels K, Metkus ], Goldman R, Walsh A, Johnson J, et al. Evaluation
of oncologic outcomes in head and neck cancer patients >/=80 years old based on
adherence to NCCN guideline for postoperative adjuvant treatment. Head Neck. (2019)
41:4128-35. doi: 10.1002/hed.25950

frontiersin.org


https://doi.org/10.1002/cncr.29956
https://doi.org/10.1002/hed.25950
https://doi.org/10.3389/fonc.2024.1382405
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Treatment with (chemo)-radiation in old patients (&ge;76 years of age) with newly diagnosed non-metastatic squamous cell cancer of the head and neck region: real-world data from a tertiary referral center
	1 Introduction
	2 Materials and methods
	2.1 Data collection and patient characteristics
	2.2 Treatment
	2.3 Statistical analysis

	3 Results
	3.1 Safety

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


