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Abstract: To define frailty in older cancer patients, the aim of this study was to assess the geriatric
status and quality of life (QoL) aspects in patients suffering from recurrent/metastatic head and
neck squamous cell carcinoma (r/m HNSCC) under palliative treatment. A comprehensive geriatric
assessment (CGA) was performed on 21 r/m HNSCC patients at two defined assessments, and the
QoL aspects and the impact of descriptive data were evaluated. The Kolmogorov–Smirnov test,
Spearman’s rho correlation, and two-way mixed ANOVA were used for statistical analysis. All
patients were found to be “frail”. Pain, fatigue, and the burden of illness were the highest-rated
symptoms. Oral function and orofacial appearance were highly impaired. A significant impact
of descriptive data on the CGA and QoL results was found (all p ≤ 0.05). Thus, the CGA results
revealed high frailty, severe comorbidities, and high impairments in QoL aspects. The CGA and QoL
results were negatively affected by the primary HNSCC treatment approach, the need for prosthetic
treatment, and worse oral functional capacity. Therefore, frailty in r/m HNSCC patients seems to
be multidimensional. The evaluation of the CGA and QoL aspects in r/m HNSCC patients can
be recommended to detect special needs, organize aftercare, and improve the support for frail and
vulnerable cancer patients to create a multidisciplinary treatment approach.

Keywords: frailty; geriatric cancer patient; recurrent/metastatic head and neck squamous cell
carcinoma; oral health-related quality of life; prosthetic rehabilitation; oral functional capacity

1. Introduction

Worldwide, head and neck cancer (HNC) represents one of the most common cancer
entities [1]. Ninety percent of HNC is squamous cell carcinoma of the head and neck
(HNSCC), with increasing incidence and high prevalence (especially in patients of 65 years
and older) [2,3]. In addition to extrinsic risk factors, like consumption of tobacco products
and alcohol, viral infections (predominantly human papillomavirus), and genetic and
epidemiological aspects represent the risk factors for developing HNSCC [4–6].

The established treatment regime typically involves surgery, radiotherapy, and
chemotherapy, with the modality of intervention depending on the histopathological
staging and location of the primary cancer [7]. Despite evidence-based and multimodal
treatments, HNSCC shows a high risk of recurrence and metastases, worsening the progno-
sis for patients [8–10].
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For the treatment of recurrent or metastatic HNSCC (r/m HNSCC) disease, systemic
and palliative therapy is indicated in patients who are not amenable to local invasive treat-
ment of the recurrence by resection (“salvage surgery”) and/or radiation [6,11]. Here, the
application of immune checkpoint inhibitors (Pembrolizumab, Nivolumab) or monoclonal
antibodies (Cetuximab) is approved for first- and second-line treatment [6,12,13]. Treatment
by Nivolumab and Pembrolizumab is based on the interactions with programmed cell
death 1 ligand (PD-L1) [14,15], leading to an activation of the T-cells and an antitumor
immune response [16]. As described in the KEYNOTE-048 trial, Pembrolizumab is the
first treatment option for the vast majority of patients since approximately 85% of the
HNSCC tumors are PD-L1 positive [17]. Cetuximab represents an IgG1 monoclonal anti-
body against the ligand-binding domain of the abnormally activated and overexpressed
epidermal growth factor receptor (EGFR) [18], thus down-regulating tumor growth and
improving the cytotoxic effect of radiation [12,18]. Based on these findings, the EXTREME
trial by Vermorken et al. has set the Cetuximab-based standard for the treatment of r/m
HNSCC patients for more than a decade [19].

In general, classical HPV-negative HNSCC mainly occurs in patients with a mean
age of 60 to 70 years, and the development of a recurrence is often described within two
years after treatment [9,20,21]. Due to the demographic change in the global population,
the number and age of HNSCC patients will continue to rise in the next years [20]. Thus,
when treating older HNC patients, geriatric aspects, such as comorbidities and frailty,
have to be considered regularly [20]. A comprehensive Geriatric Assessment (CGA) using
multidimensional assessment tools is helpful for identifying frail patients and guiding clin-
icians’ treatment decisions [22–24]. Questionnaires allowing for an additional evaluation of
the patient’s psychological impairments and quality of life (QoL) aspects (health-related
quality of life (HRQoL), oral health-related quality of life (OHRQoL)) complement this
geriatric assessment [23]. Nowadays, QoL aspects have become mandatory parameters in
clinical studies and demonstrate the superiority of immunotherapy compared to classical
chemotherapy in recent publications [25].

With regard to the fact that predominantly older patients develop (recurrent) HNSCC,
it also has to be considered that they are already suffering from the consequences of the
initial HNSCC therapy, such as impaired oral functions (chewing, swallowing, tasting), plus
the high prevalence of malnutrition in patients after HNSCC therapy [26,27]. In addition to
these physical impairments, cancer patients often suffer from mental health problems, such
as anxiety and depression [28,29]. This can significantly reduce patients’ overall QoL and
OHRQoL [3,30], adding to impaired CGA results and higher frailty.

To increase patients’ QoL and OHRQoL, interdisciplinary support and special after-
care of HNSCC patients is of major importance. In this line of treatment, oral rehabilitation
can also have a positive impact on oral functions and psychological well-being [30,31].
In addition to the loss of hard and soft tissue, limited mouth opening, xerostomia, and
other limiting factors after tumor resection, adjuvant radiation, and chemotherapy, the oral
health and treatment options of older patients are influenced by their geriatric status. Thus,
when planning the individual dental treatment of frail older patients, the oral functional
capacity (OFC) has to be considered. The OFC represents a dental geriatric assessment tool
and can classify patients into four resilience capacity levels, which helps to evaluate the
prosthetic treatment options [32,33].

However, the performance and evaluation of CGA and OFC are time-consuming and
are not routinely performed in clinical practice. Furthermore, older patients with recurrent
HNSCC are strongly underrepresented in previous studies, indicating a demand for further
investigation [20].

To identify the geriatric status and special needs of recurrent/metastatic HNSCC
patients, the aim of this study is to monitor geriatric parameters, QoL aspects, and options
for prosthetic rehabilitation during palliative treatment. Furthermore, the impact of the
descriptive parameters on geriatric aspects was evaluated.

The following null hypotheses were formulated:
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(I) The GCA results, psychological parameters, and HQoL/OHRQoL aspects are not
impaired in patients with recurrent/metastatic HNSCC.

(II) The primary therapy of HNSCC, oral functional capacity, patient age, and the need for
prosthetic rehabilitation show no impact on the subjective and objective CGA parameters.

2. Materials and Methods
2.1. Study Design

This study was approved by the Ethics Committee of the University School of Medicine
(approval number: 25/22). This study was conducted from May 2022 to January 2023.

Patients who developed metastasis or recurrence of HNSCC after completing treat-
ment for primary HNSCC and attended appointments for palliative treatment at the
Department of Oral and Maxillofacial Plastic Surgery at a German university hospital were
included. Patients had to be aged 18 years or older. Exclusion criterion was inability to
complete informed consent. Thus, written informed consent was obtained from all patients
who agreed to participate.

A comprehensive geriatric assessment (CGA) was performed, and patients completed
standardized questionnaires at two appointments of their treatment course within 3 months
(T1: first assessment, T2: second assessment after an interval of 3 months of treatment). In
addition, descriptive data and oral functional capacity were assessed.

2.2. Comprehensive Geriatric Assessment (CGA)
2.2.1. Objective Geriatric Assessment

Table 1 presents the objective CGA tools and how they were performed to evaluate
geriatric parameters.

Table 1. Overview of objective comprehensive geriatric assessment tools.

Assessment Tool Performance and Additional Information

G8 Screening Tool (G8) [34–36]

G8 was used as a geriatric screening instrument to identify the
geriatric risk profile of patients, which includes items related
to food intake, weight, mobility, neuropsychological status,
drug intake, and age. The maximum total score is 17, with a
cut-off value of ≤14 points.

Charlson Comorbidity Index
(CCI) [37–40]

To classify comorbidities that accompany cancer, the recently
used CCI version includes 19 medical conditions, which can
significantly influence the patient’s overall survival. For
classification, the ICD-10 versions by Glasheen et al. were
used. These conditions are weighted according to the relative
mortality risk. The total score of all weighted conditions is
used to calculate the comorbidity index for classifying the
comorbidity grade:
0: No comorbidity (comorbidity index: 0)
1: Mild comorbidity (comorbidity index: 1–2)
2: Moderate comorbidity (comorbidity index: 3–4)
3: Severe comorbidity (comorbidity index: 5)

Eastern Cooperative Oncology
Group Performance Status
(ECOG) [41]

The activity status is classified into 6 grades from unrestricted
activity (ECOG grade 0) to death (ECOG grade 5).

Timed up and Go Test
(TUG) [42,43]

TUG was conducted to assess the fall risk. Time needed by
patients to get up into standing position from an armchair,
walk a distance of 3 m there and back, and sit down again on
the chair is measured. TUG time > 13.5 s and the inability to
perform this task were defined as cut-offs. Whether or not the
patient surpassed the cut-off was used for statistical analysis.
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Table 1. Cont.

Assessment Tool Performance and Additional Information

Barthel Index of Activities of
Daily Living (ADL) and
Instrumental Activity of Daily
Living (IADL) [44–49]

The Barthel Index of ADL, based on the Hamburg Manual,
was used to evaluate the performance of activities of daily
living. Ten performance items on activity and mobility were
rated from 0 (minimum) to 100 (maximum) points. IADL
items were based on 8 items of related instruments of daily
living, such as telephone usage, shopping, and housekeeping.
A higher score indicated higher independence in daily living.
Restrictions in daily living were defined as a score of
<100 points for ADL and ≤7 points for IADL.

Mini Nutritional Assessment
(MNA) [34,50,51]

The MNA was used to assess malnutrition by evaluating
18 questions concerning anthropometric, global, dietetic, and
subjective sections. A sum score of a maximum of 30 points
was computed. Scores were classified into: ≥24:
well-nourished, 17–23.5: risk of malnutrition, and <17:
malnourished. A score ≤23.5 points was, therefore,
considered abnormal.

Mini Mental State Examination
(MMSE) [49,52]

The MMSE was applied to measure cognitive function related
to orientation, memory, attention, and language, with a
maximum score of 30 points. The cut-off for a decline in
cognitive function was defined as ≤23 points.

2.2.2. Questionnaires

In addition to objective CGA, self-assessment of frailty parameters was evaluated
with psychological parameters, HQoL, and OHRQoL. To measure OHRQoL, all patients
completed the German version of the Liverpool Oral Rehabilitation Questionnaire ver-
sion 3 (LORQv3), consisting of 40 items rated on a 4-point Likert scale [30,53]. The first
section contains 17 items related to oral function (OF), orofacial appearance (OFA), and
social interaction (SI). The second section has 23 items evaluating the respondents’ prob-
lems and satisfaction with their dentures/implants. A higher LORQv3 score indicates
poorer OHRQoL.

The Hospital Anxiety and Depression Scale (HADS) was used to measure psychologi-
cal impairment. The questionnaire consists of two subscales related to anxiety (HADS-A)
and depression (HADS-D), consisting of 7 items each [54]. Items were scored with 0 to
3 points, with a maximum of 21 points in each subscale. The cut-off value for likely presence
of clinical levels of anxiety and depression has been defined as ≥8 points, respectively [55].

To assess HQoL, patients answered the European Organisation for Research and
Treatment of Cancer (EORTC) Core QoL Questionnaire version 3 (QLQ-C30) and the
EORTC elderly cancer patients module (ELD-14) [56].

In the QLQ-C30, 28 questions cover a symptom scale (fatigue, nausea and vomiting,
pain, dyspnoea, insomnia, appetite loss, constipation, diarrhea, and financial difficulties),
and a functional scale (physical, role, emotional, cognitive, and social functioning). Items
are rated from 1 (not at all) to 4 (very much). In addition, 2 items can be answered on a
7-point scale, which evaluates the global health status and overall QoL [57,58]. A higher
score represents higher QoL, function, and symptoms [59].

The ELD-14 questionnaire is a complement to the QLQ-C30 and asks for age-specific
items of major importance in older cancer patients [60,61]. Items were also divided into a
symptom and a functional scale. Functional items are related to maintaining purpose and
family support. Symptom scales include mobility, worries about others, future worries,
burden of illness, and joint stiffness. According to recommendations of the EORTC, raw
scores were transformed linearly into a score from 0 to 100 [58].
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2.2.3. Frail Grouping

According to previous studies, patients without any restrictions in CGA parameters
G8, MMST, Barthel Index, IADL, MNA, CCI, and TUG, were defined as “normal function”
patients who had restrictions in one of these CGA parameters were defined as “pre-frail”
and patients who reached the cut-off value in at least two parameters were defined as
“frail” [45,49,62].

2.3. Descriptive Data and Oral Functional Capacity

The following parameters were collected, and groups were built:

(I) Age: <65 years, ≥65 years.
(II) Need for prosthetic treatment: yes; no.
(III) Oral functional capacity: The OFC was classified depending on the following parame-

ters: therapeutic capability, oral hygiene ability, and self-responsibility of the patient.
OFC was classified into four resilience capacity levels [32,33]. From these parameters,
the criteria with the lowest grade were used to specify the resilience capacity level
(RCL) as follows [63]:

RCL1: Normal.
RCL2: Slightly reduced.
RCL3: Greatly reduced.
RCL4: No resilience.

(IV) Type of primary HNSCC treatment completed: surgery and radiotherapy ± chemother-
apy; and surgery only.

2.4. Statistical Analysis

The Kolmogorov–Smirnov test was used to test for normal distribution. The impact of
the parameters ‘patients age (≥/< 65 years), need for prosthetic treatment, oral functional
capacity, age, and primary HNSCC therapy on CGA parameters and questionnaires were
determined using linear regression models.

Spearman’s rho correlation (rs) was used to investigate correlations between CGA
parameters and questionnaire subscales and was interpreted in line with established criteria
(rs = 0.1 poor, rs = 0.3 moderate, rs = 0.5 = strong) [64].

Two-way mixed ANOVA was performed to determine main effects of assessment time
(T1–T2). Mauchley’s test was used to test for sphericity, Greenhouse Geisser correction was
applied in case of lack of sphericity. Partial eta-squared (η2) was added as a measure of
effect size, with 0.01, 0.06, and 0.14 reflecting small, medium, and large effects, respectively.
Missing data at T2 assessment were imputed using the conservative last observation carried
forward approach. In a sensitivity analysis, we compared this to results obtained with
available data only. Of note, the results remained essentially the same. Details of this
analysis are available upon request from the corresponding author. Data were analyzed
with SPSS version 28.0 (SPSS, Chicago, IL, USA) and the default level of significance was
set at α ≤ 0.05.

3. Results
3.1. Study Population and CGA Parameters

In total, 21 patients with a mean ± SD age of 70.46 ± 10.94 years participated in this
study (female: 7, male: 14). Within this study period, one patient died and three patients
developed further severe (neuronal) health problems and changed from a stable disease
condition into an unstable, insecure condition. The drugs applied for immunotherapy
were Nivolumab in 4 patients, Pembrolizumab in 12 patients, and Cetuximab in 5 patients.
The descriptive parameters and r/m HNSCC-related information of the patients (UICC
stadium, primary HNSCC treatment) are shown in Table 2. The patients’ final TNM
stadium is presented in Supplementary Table S6.
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Table 2. Descriptive data of all participants.

Parameter Variables T1
First Assessment

T2
Follow-Up

Assessment after
3 Months of Treatment

Sample size Total n 21 20

Age (years) ≥65 12 11
<65 8 8

UICC stadium

I 1 1
II 3 3
III 2 2
IV 15 14

Need for prosthetic
treatment

yes 18 17
no 3 3

Oral functional
capacity

RCL 1 0 3
RCL 2 5 2
RCL 3 15 14
RCL 4 1 1

Primary HNSCC
treatment

surgery and
radiotherapy ±
chemotherapy

17 16

surgery only 4 4
RCL: resilience capacity level.

3.2. CGA Assessment

Tables 3 and 4 present the overall results of the objective CGA parameters. The
evaluations of the QoL/OHRQoL and psychological aspects by the questionnaires, QLQ-
C30, ELD-14, LORQv3, and HADS, of the entire patient population are shown in Figures 1–3,
with the mean marked by X and the middle line of the box, respectively. The upper and
lower limits of the box cover the interquartile range, with the boundaries matching the 25%
and 75% quartile, respectively. No outliers or extreme scores were present. The whiskers
show the minimum and maximum values.

Table 3. Results of CGA parameters at first (T1) and follow-up (T2) assessments.

Parameter Classification T1 T2 Change T1–T2

CCI (grade)

0 0 0 -
1 3 2 −1
2 3 4 +1
3 15 14 −1

ECOG (grade)

0 1 0 −1
1 2 5 +3
2 12 8 −4
3 6 4 −2
4 0 3 +3
5 0 1 +1

TUG
cut-off not

reached 14 12 −2

cut-off reached 7 8 +1
CCI: Charlson Comorbidity Index. ECOG: Eastern Cooperative Oncology Group Performance Status. TUG: Timed
up and Go Test.
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Table 4. Means and standard deviations (SD) of evaluated CGA parameters of the entire patient
population at first (T1) and follow-up (T2) assessments.

Assessment
Time T1 T2 Change T1–T2

CGA Parameter Mean SD Mean SD Mean SD

G8 9.64 2.53 9.28 3.12 0.36 0.59
ADL 91.19 13.41 53.30 17.34 37.89 3.93
IADL 5.86 2.15 4.35 3.31 1.51 1.16

MMST 25.38 4.03 22.20 9.99 3.18 5.96
MNA 17.17 2.91 16.58 5.03 0.59 2.12

G8: G8 Screening Tool. ADL: Activity of Daily Living. IADL: Instrumental Activity of Daily Living. MMST: Mini
Mental Status Test. MNA: Mini Nutritional Assessment.
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CCI was mainly affected by the presence of a tumor and the recurrence or metastasis
of head and neck squamous cell carcinoma. In addition, myocardial diseases (n = 4),
vascular diagnoses (peripheral vascular disease and cerebral vascular accidents (n = 6)),
dementia (n = 1), internistic diagnoses (pulmonary disease (n = 2), connective tissue disorder
(n = 1), liver disease (n = 2), diabetes and its complications (n = 4), and renal disease
(n = 6) occurred. Moreover, one patient suffered from AIDS.

Results from the QLQ-C30 revealed that the symptoms of pain and fatigue were rated
highest and role and social functioning lowest. In the ELD-14, the burden of illness was the
symptom scale rated the highest. The LORQv3 results indicated the highest impairments
in the domains of oral function and orofacial appearance. The HADS evaluations of
depression were higher than anxiety. All the patients reached the cut-off value in at least
two CGA parameters at both assessment times and can, therefore, be defined as “frail”.
The detailed explorative data of the mean values according to the regression variables of
the primary HNSCC therapy, oral functional capacity, need for prosthetic treatment, and
age at the first and second assessments are presented in Supplementary Tables S1–S5.
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3.3. Regression Analysis

The regression analysis showed significant effects for the HNSCC therapy, oral func-
tional capacity, patients age (≥/<65 years), and need for prosthetic treatment on the
assessed CGA parameters (all p ≤ 0.05, β≥ −0.429, R2 ≥ 0.184). No significant effect of any
of these predictors on the CGA parameters, CCI, TUG, ADL, and HADS-A questionnaire,
emerged (all p ≥ 0.052, β ≤ 0.429, R2 ≥ 0.182).

Depending on the oral functional capacity, significant results at both assessment
times demonstrated increasing evaluations of the questionnaires, LORQv3, ELD-14, and
HADS-D, reflecting increasing oral functional capacity. Negative correlation coefficients
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demonstrated higher impairments of the G8, IADL, and MNA, which are descending in
the following order of OFC: 3 > 4 > 2 > 1 (all p ≤ 0.05, β ≥ −0.482, R2 ≥ 0.232) (Table 5).
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Table 5. Significant regression effects of regression predictors, oral functional capacity, primary
HNSCC therapy, age, and need for prosthetic treatment, at T1 and T2 assessment times. Item-related
scales of the questionnaire scales are presented in italics.

Regression Predictor T1
CGA Parameter

T2
CGA Parameter

Oral functional capacity

ECOG ECOG

LORQv3:
Section 1, oral function, orofacial appearance

LORQv3:
Section 1, Oral Function, orofacial appearance,

social interaction
G8 IADL

MNA
HADS-D

ELD-14: Burden of illness, future worries
QLQ-C30: Insomnia, social functioning

Primary HNSCC therapy
ELD-14: Family support

QLQ-C30: Fatigue
MMST

ELD-14: Family support
QLQ-C30: Fatigue

Age LORQv3: Orofacial appearance

Need for prosthetic treatment LORQv3: Section 2
QLQ-C30: Global health

ECOG: Eastern Cooperative Oncology Group Performance Status. LORQv3: Liverpool Oral Rehabilitation
Questionnaire version 3. G8: G8 Screening Tool. IADL: Instrumental Activity of Daily Living. MNA: Mini
Nutritional Assessment. HADS-D: Hospital Anxiety and Depression Scale- Depression. ELD-14: EORTC-QLQ-
ELD14 Questionnaire. QLQ-C30: EORTC-QLQ-C30 Questionnaire. MMST: Mini Mental Status Test.
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The regression analysis of the primary HNSCC therapy indicated a higher MMST
score, QLQ-30, and ELD-14 evaluations with radiotherapy ± chemotherapy (all p ≤ 0.05,
β ≥ 0.464, R2 ≥ 0.215) (Table 5).

The parameter age had a significant impact on LORQv3 orofacial appearance at the T1
assessment (p ≤ 0.03, β = −0.541, R2 = 0.293). A negative correlation indicated decreasing
OFA evaluations in patients ≥ 65 years.

Patients with the need for prosthetic treatment had lower global health and higher
LORQv3 scores (all p ≤ 0.48, β ≥ −0.447, R2 ≥ 0.200) (Table 5).

3.4. Correlation Analysis and Effect across Time

Spearman’s rank correlation revealed significant associations between several objective
CGA parameters and subjective questionnaire evaluations of the ELD-14 and QLQ-C30
at the T1 and T2 assessment times (all p < 0.05) (Table 6).In significant correlations at T1,
the correlation coefficient ranged between rs = −0.45 and rs = 0.61, indicating moderate to
strong correlations. The T2 assessment demonstrated high correlations between rs = −0.49
and rs = 0.78, suggesting strong correlations. The details of this analysis are presented in
Supplementary Tables S7 and S8.

Table 6. Significant Spearman rank correlations between objective CGA parameters and subjective
questionnaire evaluations at both assessment times.

Significant Correlation between

Questionnaire and Objective CGA Parameter

EORTC QLQ-ELD-14 Symptom items

CCI grade
MMST

G8
ECOG
ADL
IADL
MNA

EORTC QLQ-ELD-14 Functional items

CCI grade
MMST

G8
ECOG
ADL
IADL
MNA

EORTC-QLQ-C30 Symptom items

CCI grade
G8

ECOG
IADL
MNA

EORTC-QLQ-C30 Functional items

CCI grade
MMST

G8
ECOG
IADL
MNA

CCI: Charlson Comorbidity Index. MMST: Mini Mental Status Test. G8: G8 Screening Tool. ECOG: Eastern
Cooperative Oncology Group Performance Status. ADL: Activity of Daily Living. IADL: Instrumental Activity of
Daily Living. MNA: Mini Nutritional Assessment.

The changes across time were mainly not significant (F (1,20) ≤ 4.174, p ≥ 0.055, partial-
η2 ≤ 0.180). The significant effects across time were only found in the IADL (F (1,20) = 6.968,
p = 0.016, partial-η2 = 0.258), indicating a significant decrease from T1 to T2.
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4. Discussion

The aim of this study was to assess the geriatric status, quality of life aspects, and the
status and ability for prosthetic rehabilitation in patients with recurrent/metastatic HNSCC
under palliative treatment. The present results demonstrated high impairments among
patients suffering from r/m HNSCC in the comprehensive geriatric assessment results,
psychological parameters, and HQoL/OHRQoL aspects, and the first null hypothesis can,
therefore, be rejected. Thus, all the patients in this present study reached the cut-off value in
at least two CGA parameters and can be defined as “frail” at both assessment times [45,49].
The presented patient cohort was characterized by a need for palliative treatment. However,
the TNM and UICC classifications were sometimes misleading since those parameters did
not reflect the patients’ history. Fifteen out of twenty-one patients were classified as UICC
IV, but the remaining patients were treated with systemic therapy based on a lower UICC
stage. This was due to missing alternative options in those heavily pretreated patients. One
patient, for example, developed his sixth carcinoma after multiple surgeries and adjuvant
radio-chemotherapies and was finally only suitable for immunotherapy. Notably, our
study did not target oncologic treatment outcomes but focused on geriatric and quality
of life aspects. Therefore, our patient sample was homogeneous with regards to being
not suitable for surgery or radiotherapy in certified high-throughput cancer center with
long-lasting experience in oncologic surgery and reconstruction. Thus, the high number
of treatments impaired the outcome of the patients and may have contributed to the high
frailty in patients suffering from r/m HNSCC.

4.1. CGA and QoL Impairments in Patients with r/m HNSCC Were Higher Than after Primary
HNC Therapy

As all the patients reached the cut-off value of the G8 for being “frail” at the T1 and T2
assessments, the number of abnormal G8 values was higher than in HNSCC patients with
primary disease without recurrence or metastases [34]. This is consistent with previous
findings that have also demonstrated abnormal G8 values ≤ 14 points in 100% of their
patients suffering from r/m HNSCC [65]. Therefore, a full CGA is useful in identifying
special needs in the present patient population suffering from recurrent/metastatic HNSCC.

In addition, restrictions in the Barthel Index and Instrumental Activities of Daily
Living were observed in at least 13 patients at T1 and 14 patients at the T2 assessment,
demonstrating the impairment of daily activities in our patients. This is in accordance
with Silver et al., who explained the impairments of IADL and ADL in HNSCC patients by
difficulties in chewing or swallowing, weight loss, fatigue, and perceived stress [66]. The
present results confirm these findings that patients with higher difficulties in oral functions
(need for prosthetic treatment, RCL 3) were characterized by lower ADL and IADL values
than patients without the need for dental prosthetic treatment or a lower RCL. However, the
present results also revealed a decrease in IADL and the Barthel Index evaluation between
the T1 and T2 assessments. This can be explained by three patients needing additional
medical intervention and in-patient treatment during the course of this study.

The difficulties in chewing and swallowing also affected the nutritional status of
the patients. The present MNA results indicated an impaired nutritional status. Despite
one patient at the T2 evaluation, the majority of patients demonstrated deficits and were
classified as either “malnourished” (T1: 43%, T2: 40%) or “at risk for malnutrition” (T1: 57%,
T2: 55%) [34,51]. Previous findings by Dewansingh et al. demonstrated a coexistence of
malnutrition and frailty in 21% of HNC patients, which led to a prevalence of a malnutrition
risk of 39% in frail patients [67]. Although seven patients in our sample even had a
Percutaneous Endoscopic Gastrostomy in order to improve the nutritional outcome of
cancer patients, and weight control was applied during treatment, the nutritional status of
the r/m HNSCC patients seems to be more impaired compared to patients suffering from
primary HNC as described by Kramer et al. [27]. Thus, an increased awareness of frailty
can be expected to have a positive impact on nutritional status.
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Furthermore, malnutrition and frailty are significantly associated with comorbid-
ity [27], a finding that is also consistent with the present results. A total of 71.4% (T1)
and 70% (T2) of the patients in the current sample had CCI grade three, indicating severe
comorbidities. This is higher than in previous studies on HNC patients, which have mainly
included patients without recurrence/metastatic disease [21,23,68]. Although there is dis-
agreement about whether comorbidities affect the treatment approach in HNC/HNSCC
patients, previous findings have demonstrated that mortality and the prognosis of HNC
and HNSCC patients are negatively influenced by existing comorbidities [69–72]. In our
patients, severe comorbidities were highly prevalent. This may be explained by their higher
age when developing recurrence/metastatic cancer disease, the presence of tumor disease,
the development of metastasis, and adverse side effects of the primary cancer therapy
compared to other studies [69–72]. Noteworthy, the ineligibility for salvage surgery or (re-
)irradiation is oftentimes based on prevalent comorbidities and frailty. As a result, patients
in r/m situations are often subjected to palliative drug treatment. This might lead to bias
in findings regarding the examined cohort. However, this only further underlines that
knowledge about existing comorbidities, especially in patients with recurrent or metastatic
cancer disease, is of major importance.

The effects of the primary HNSCC therapy were also reflected in the subjective QoL
evaluations and the psychological status of this present study population. The present
QLQ-C30 results of symptom, functional, and global health aspects indicated high impair-
ments in HQoL, which is in line with findings in previous studies [73,74]. The highest-rated
symptoms reported were fatigue and pain, indicating a high burden of symptoms. Role and
social functioning were the lowest evaluated functions, indicating high impairment in daily
and social activities. This is consistent with the impairments present in the ADL/IADL
results, as well as previous findings in patients suffering from cancer in general and re-
current/metastatic HNSCC [73,74]. In addition, Aghajanzadeh et al. and Kramer et al.
demonstrated impairment in the functional, symptomatic, and global health scales in HNC
patients after primary therapy, which, however, was less severe than in our patients suffer-
ing from r/m HNSCC [27,75]. In addition to a worse global QoL in patients with primary
HNC compared to patients suffering from other malignancies, the global health values of
this present study sample were also worse than in previously examined samples [23,27,75].
This may be explained by the (long-term) side effects of primary HNSCC therapy, the
development of recurrence or metastatic HNSCC, and the high frailty in our patient popu-
lation. Consistent with this perspective, we found that the effects of the patients’ physical
condition on family life and social activities, as well as limitations in daily activities, were
associated with lower values in patients with more impaired oral function (i.e., in the group
“RCL 3”, requiring prosthetic treatment). This indicates higher social restrictions in patients
with higher physical impairment, which is also reflected in the objective CGA parameters.
Worse evaluations in the G8, ADL, IADL, and MNA of patients, with higher impairments
in oral function, also suggested high frailty, associated with restrictions in HQoL. This is in
accordance with previous findings, where an association between frailty and the HQoL
of cancer patients has been demonstrated already [76]. Notably, changes between the T1
and T2 assessments were mainly not clinically meaningful, suggesting a stabilization of
QoL under therapy. The stabilization of functional, symptom, and global health levels in
patients suffering from recurrent/metastatic HNSCC under treatment with Nivolumab,
Pembrolizumab, and Cetuximab were already described previously [73,77]. A stabilized
QoL could be explained by regular attendance to treatment appointments, providing a
regular and standardized supply of necessary rehabilitation measures and medication,
possible psychosocial support associated when interacting with medical caregivers, and
psycho-oncologic support (see below). Nonetheless, implementing CGA could provide
valuable insight for the implementation of further enhancements for individualized and
appropriate patient support.

The ELD-14 questionnaire was used for detecting specific needs and the HRQoL
aspects in elderly cancer patients. The present results demonstrated the highest impairment
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in the burden of illness domain, indicating a high burden due to the cancer disease, which is
in line with previous reports [74]. In this present study population, a high symptom burden
correlated with high frailty and comorbidity, which are associated with the adverse side
effects of the primary therapy, restricted oral functions, and impaired oral rehabilitation
ability [78]. In the present results, this is supported by the highest burden in patients with
the need for prosthetic treatment and RCL 4. In line with this, a high rating in the burden of
illness domain due to adjuvant radiotherapy, the side effects of HNC treatment, and high
frailty due to age in elderly cancer patients have been described previously [74,79,80].

Moreover, the negative effects on HRQoL were associated with a reduced OHRQoL.
Using the LORQv3, high impairments were found for the domains of oral function and
orofacial appearance, indicating a low ability of, i.e., chewing, swallowing, and mouth
opening. In addition to the side effects of surgical treatment and radio-/chemotherapy
(xerostomia, restricted agility of oral structures, and facial disfigurement), the development
of a recurrence/metastatic disease seems to cause an additional deterioration of OHRQoL
compared to patients with primary HNC disease [26,30,81]. An additional negative effect
on OHRQoL was found in the “need for prosthetic treatment”. The high incidence of
frailty in patients suffering from r/m HNSCC has a negative impact on the ability for
oral rehabilitation, as frailty, and coexistent factors, such as comorbidity and malnutrition,
can lead to wound healing disorders, psychological problems, and restricted surgical
and prosthetic treatment abilities [33,67,82]. The evaluation of the LORQv3 domain of
oral function also revealed swallowing problems, which were described as a predictor
for physical fatigue [83]. This is reflected in our, and previous QLQ-C30, results with
high fatigue in r/m HNSCC patients, which underlines the association between physical
and HRQoL/OHRQoL impairment [84]. These limitations also affected the psychological
parameters, as our patients demonstrated a higher psychological burden than scores
reported for the general population of Germany [85].

Depression was rated higher than anxiety, which is in line with a similar effect present
in the population values and descriptions of other HNSCC patients [83,85]. The highest
anxiety was described at the time of diagnosis, and depression was highest 3 months
after the beginning of the treatment. Both decreased in the further treatment process
of the primary HNSCC therapy [83]. According to Singh et al., patients suffering from
r/m HNSCC reported moderate or extreme depression/anxiety, which, however, was
not measured using the HADS scales [86]. Furthermore, a high level of psychological
distress was already observed previously in HNC patients [29]. However, the anxiety and
depression level of our patients was lower than in previous investigations [83,85,86]. This
could be explained by the psycho-oncologic support of our patients at the time of diagnosis
and, if required, during treatment.

Thus, the impairments in the HRQoL/OHRQoL and psychological parameters reflect
the high frailty in patients suffering from r/m HNSCC measured using objective CGA
criteria. This observation is also reflected in the present correlation results, where moder-
ate to high correlations indicate a high consistency of self-reported (questionnaires) and
objectively (test performances) assessed CGA results.

In conclusion, when comparing the present results with previous studies, the restric-
tions of patients suffering from r/m HNSCC were higher than in primary HNC/HNSCC
patients. Therefore, the evaluation of geriatric parameters is recommended for optimal
treatment planning.

4.2. Primary HNSCC Treatment, the Need for Dental Prosthetic Treatment, and Worse Oral
Functional Capacity Negatively Affected CGA Parameters, HQoL, and OHRQoL

Furthermore, the influence of the descriptive parameters on CGA was evaluated, and
influencing factors were found. Therefore, also the second part of the null hypothesis can
be rejected.

Regarding oral functional capacity, our patients suffering from r/m HNSCC predomi-
nantly demonstrated RCL3, which implies greatly reduced therapeutic capability and oral
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hygiene ability, as well as reduced self-responsibility. This is comparable to frail elderly
dental patients in Germany (≥75 years) with a care level [32,33]. This suggests that our
comparatively “younger” sample (mean age 70.46 ± 10.94 years) was also characterized
by high impairments in the dental geriatric assessment tool, indicating a negative effect
of frailty on dental treatment ability, and the dental treatment of frail older patients is
complex [87]. This is reflected in the present results. All the patients were identified as
“frail”. Thus, the present results indicated a significant association of RCL with “frailty
parameters”, which were associated with stronger impairment shown in the G8, ECOG,
IADL, and MNA scores, based on the patients’ self-responsibility, therapeutic capability,
and oral hygiene ability. In addition, the nutritional status of the HNC patients was in-
fluenced by the ability for oral function mastication and mouth opening. The latter has
also been shown to affect RCL [33]. Thus, higher RCL indicated higher restrictions in the
CGA parameters, as well as a higher frailty risk in our patient sample suffering from r/m
HNSCC. Moreover, HRQoL and OHRQoL were significantly affected by RCL (LORQv3,
HADS-D, ELD-14, QLQ-C30 questionnaires). Here, a higher RCL was associated with
higher depression (HADS-D), higher burden of illness and more future worries (ELD-14),
lower social functioning (QLQ-C30), and lower OHRQoL aspects, such as oral function,
orofacial appearance, and social interaction (LORQv3). Thus, the impaired ability of oral
functions and reduced resilience capacity levels due to oral cancer effects and treatment side
effects correlated with the negative social aspects, which additionally worsens the burden
due to r/m HNSCC. Despite psychological support, the prosthetic rehabilitation of HNC
patients can significantly improve OHRQoL and should be part of an interdisciplinary
treatment concept [30,81,88]. This is in line with our findings, where the need for prosthetic
treatment also was associated with a significant increase in scores on the global health scale
(QLQ-C30). However, it should be noted, that the highly impaired RCL restricts abilities
for dental prosthetic rehabilitation in r/m HNSCC patients.

In addition to OFC, the primary HNSCC treatment also demonstrated significant
effects on the fatigue subscale of the QLQ-C30, with adjuvant radio-/chemotherapy leading
to higher levels of fatigue. Thus, fatigue represents a common problem in patients suffering
from HNSCC. Berg et al. have described a significant increase in fatigue in patients with
HNC from diagnosis to 1 year under treatment, and an improvement to baseline levels
after 2 years [83]. It should be noted that the development of a recurrence often has
been described within the first two years after primary treatment. Hence, this patient
population can hardly recover from the first treatment approach, and fatigue should be
recognized as a major burden in r/m HNSCC patients [9,20,21]. In addition, the high frailty,
low HQoL/OHRQoL, and deteriorated psychological status in these patients are likely
explanations for the high prevalence of fatigue. Unsurprisingly, fatigue in HNC/HNSCC
patients was significantly associated with HADS-D/A above cut-offs, indicating the likely
presence of clinically relevant psychological burden, local pain, swallowing problems, low
global health score, high ECOG, and low weight in previous investigations [83,89].

Interestingly, there was no significant association between the patients’ age and ob-
jective CGA parameters, QLQ-C30, ELD-14, and HADS results. In this present study,
groups were built depending on whether the age of ≥65 years was reached or not. Thus,
patients aged ≥65 years belonged to the group of “elderly” patients, which is a common
standard in line with previous research [90]. However, the present results indicate no
impact of age on the frailty parameters, and a high incidence of frailty was found even
among “younger” patients <65 years. This underlines the need for evaluating geriatric
aspects of patients suffering from r/m HNSCC in all patients, not only in elderly patients.
However, patients’ age could be considered as a limitation as some CGA tools are validated
only for patients >65 years. Hence, validation for further age groups appears advisable.
Nevertheless, previous CGA investigations have also included patients younger than
65 years [91]. The current results could also be influenced by the small sample size, which
has to be mentioned as a limitation of this current study. However, the small sample size is
typical for a homogeneous patient sample suffering from r/m HNSCC and treated with
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immunotherapy, as demonstrated by previous investigations on a similar topic [65]. Never-
theless, the distribution of age and gender in this present study population is typical for
HNSCC patients and the cohort can, therefore, be considered representative [92]. However,
due to the limited sample size, dimorphic differences within the CGA results were not
investigated, which could be addressed in further studies with a larger patient sample.
Another limitation is the comparison to other HNC studies in general. To the best of the
authors’ knowledge, the number of CGA studies in HNSCC patients and r/m HNSCC is
quite limited. However, HNSCC represents the most common HNC and, hence, could be
considered the “second best” available choice for comparisons. An additional limitation is
that the T1 assessment was not performed at a defined time of treatment application, and
the impact of the treatment cycles could, therefore, not be investigated. Regardless of these
limitations, the performed CGA in this study was based on a multidimensional assessment
within medical, psychological, social, and functional domains, and, therefore, contained
essential key points of the CGA with high informative value [93].

5. Conclusions

Based on our findings, the following conclusions can be drawn:

(I) The comprehensive geriatric assessment revealed high frailty, severe comorbidi-
ties, and high impairments in the QoL aspects in patients suffering from recur-
rent/metastatic HNSCC under palliative treatment. The symptom items of pain,
fatigue, and the burden of illness were rated highest. In addition, oral functions and
orofacial appearance were highly impaired. Missing effects across time indicated a
stabilization of the QoL parameters under treatment.

(II) The primary multimodal HNSCC treatment approach with surgery and radiotherapy
± chemotherapy, the need for dental prosthetic treatment, and worse oral functional
capacity negatively affected the CGA parameters, HQoL, and OHRQoL.

(III) The present results indicated that the high frailty in r/m HNSCC patients was affected
by multidimensional aspects, influencing the geriatric parameters, QoL aspects, and
descriptive data, which can be assessed using CGA and standardized questionnaires.

(IV) For detecting special needs, organizing aftercare, and improving support for frail and
vulnerable cancer patients, a comprehensive assessment of the geriatric status and
QoL aspects can be recommended when the cut-off value in the G8 Screening Tool
is reached. This could be implemented easily in the everyday clinical treatment of
these patients.

(V) Although high impairments in patients suffering from r/m HNSCC will usually not
fully recover, appropriate aftercare can help to improve the patients’ outcomes both
medically and psychosocially. Therefore, a multidisciplinary treatment approach,
including nutritional interventions, psycho-oncological support, and dental prosthetic
treatment, can be recommended. As chewing, swallowing, dental rehabilitation, and
orofacial reconstruction are complex domains that are crucial for patients’ quality of life,
the involvement of specialists with expertise in dental care, maxillofacial surgery, and
ear, nose, and throat in the interdisciplinary treatment team is considered mandatory.

Supplementary Materials: The following supporting information can be downloaded online: https:
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entire patient population and regression predictors at the baseline (T1) and follow-up (T2) assessment;
Table S2: the mean values of the psychological questionnaire, HADS, with regard to the entire patient
population and regression predictors at the baseline (T1) and follow-up (T2) assessment; Table S3:
the mean values of the HQoL questionnaire, QLQ-C30 Symptom, Functional, and Global Health
Items, with regard to the entire sample size and regression predictors at the first (T1) and follow-up
(T2) assessment; Table S4: the mean values of the HQoL questionnaire, ELD-14 scales (symptom,
function), according to the total sample size and regression predictors at the first (T1) and second (T2)
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