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Abstract

Purpose Long-term patient-reported outcomes (PROMs) may provide insight into the impact of advances in the treatment
of oropharyngeal squamous cell carcinoma (OPSCC). The main aim of the study was to assess and compare PROMs in
OPSCC patients treated during two different periods (1998-2006 vs. 2015-2021), reflecting advances in treatment strategies
and developments in care.

Methods The present study is based on data from two Swedish multicentre studies: the randomised controlled trial ARTS-
CANI (1998-2006) and the observational study NIPHNC (2015-2021). Patients received curative-intent radiotherapy as
part of the ARTSCAN or NIPHNC studies. All patients completed PROMs at multiple time points up to 24 months post-
treatment. PROMs were assessed using the European Organisation for Research and Treatment of Cancer (EORTC) Quality
of Life Questionnaire EORTC QLQ-H&N35 and the Hospital Anxiety and Depression Scale HADS.

Results A total of 363 patients were included, with 161 and 202 patients from ARTSCAN1 and NIPHNC, respectively. At
baseline and at all post-radiotherapy time points, the NIPHNC cohort reported fewer symptoms and lower anxiety/depression.
At 2 years, both groups showed improvement, though persistent issues like dry mouth and sticky saliva remained common.
Conclusions Comparison of two treatment protocols demonstrates improvements in short- and long-term PROMs over time.
Long-term salivary symptoms remain prevalent in patients with OPSCC.

Keywords Oropharyngeal cancer - Patient-reported outcome measures - Radiotherapy techniques - Total radiotherapy dose
and adjuvant treatment

Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) is, dur-
ing recent decades, probably the most well-studied type of
head and neck squamous cell carcinoma (HNSCC). OPSCC
can be classified as human papillomavirus (HPV)-negative
(HPV-) and HPV-positive (HPV +) [1, 2].
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Treatment modalities include radiotherapy (RT), chemo-
radiation (CRT) and surgery, with external beam RT and
CRT being safe and effective modalities. Transoral Robotic
Surgery (TORS) has been implemented in many countries,
especially in high-volume tertiary care centres [3]. Cervical
nodal involvement is common in OPSCC, requiring a thor-
ough neck evaluation before treatment, as nodal positivity
negatively impacts outcomes [4, 5]. Various neck treatment
approaches have been explored previously. In patients with
node-negative OPSCC undergoing RT or CRT as a first-line
treatment, the neck is usually electively irradiated [6, 7]. The
surgical approach can be either elective or therapeutic neck
dissection (ND) [8, 9].

Both single-modality RT and combined-modality treat-
ment carry the risk of side effects. The assessment of long-
term advancements in treatment has been underrepresented
in studies. During the last few decades, several develop-
ments promoting improvements in patients with OPSCC
have been identified in the surgical, radiotherapeutic, and
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medical oncology fields [10-13]. It has been postulated that
the use of newer RT techniques to combat OPSCC, such as
intensity-modulated RT (IMRT) and proton therapy, pro-
duces better local control and fewer severe side effects than
those of 3D conformal RT (3DCRT) [14-17]. We hypoth-
esised that patients with OPSCC treated during two differ-
ent time periods would report differences in long-term side
effects. In this study, patient-reported outcome measures
(PROMs) were compared between two cohorts treated dur-
ing 1998-2006 and 2015-2021.

Materials and methods
Design

We compared two cohorts of patients with OPSCC from
two Swedish prospective multicentre studies on HNSCC: the
Accelerated RT of squamous cell carcinomas (ARTSCAN1)
study [18-20] and the Nutrition and Inflammation in patients
with HNSCC Cancer (NIPHNC) study (ID NCT03343236
in ClinicalTrials.gov, 2017-11-10) [21, 22]. We followed
the STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) [23] guidelines, and a completed
STROBE checklist is provided as supplementary material.

The ARTSCANI study is a randomised controlled trial
that enrolled 750 patients with HNSCC from 12 Swedish
RT centres between November 1998 and June 2006. The
primary aim of this study was to compare treatment out-
comes of RT administered as accelerated or conventional
fractionation schedules.

The NIPHNC study is an observational multicentre study
in which 522 participants were included between Novem-
ber 2015 and December 2022 from three tertiary-referral
HNSCC cancer centres in Sweden. This study aimed to
investigate the relationship between inflammation and nutri-
tional status. Inclusion and exclusion criteria for both studies
are detailed in Johansson et al.[20] and Astradsson et al.[22].

Only patients diagnosed with OPSCC from the ARTS-
CANI1 and NIPHNC studies were included in the present
study. This study was approved by the Swedish Ethical
Review Authority (No. 2023—02561—02) and conducted
in accordance with the Declaration of Helsinki.

Treatment

The inclusion criteria for ARTSCANI1 patients were a histol-
ogy-proven OPSCC diagnosis and treatment with 3DCRT at
2 Gray (Gy)/day, up to 68 Gy over 7 weeks. Treatment could
be administered as a single-modality or as preoperative RT,
with or without systemic anti-cancer treatment (SACT). ND
could be performed as a part of the RT treatment protocol
[19].

@ Springer

The criteria for NIPHNC patients were a histology-proven
OPSCC diagnosis and treatment with IMRT or volumetric
intensity-modulated arc therapy (VMAT) with 2 Gy/frac-
tion, up to 68-70 Gy over 7 weeks, with or without SACT.
In selected cases, RT was followed by ND approximately
3 months after the end of RT (e-RT), based on a positive
fluorodeoxyglucose positron emission tomography/com-
puted tomography (FDG PET/CT) scan.

Data collection

In the ARTSCAN1 and NIPHNC studies, PROMs were col-
lected before RT (baseline) and at the end of RT (e-RT).
In both studies, informed consent was obtained from all
patients before participation. Follow-up assessments were
conducted at 6 months, 1 year, and 2 years after the comple-
tion of RT. The ARTSCANI1 patients completed the base-
line questionnaire at the hospital, and the following ques-
tionnaires were sent by mail with a prepaid envelope. One
reminder was sent if needed.

In the NIPHNC study, a research nurse contacted the
patients at all follow-ups via email or phone. Questionnaires
were administered in both digital and paper formats, depend-
ing on patient preference. One reminder was sent if needed.

PROM data were reported from baseline until the 2-year
follow-up or until recurrence or death.

Patient characteristics and clinical variables

Patient characteristics and clinical variables included age,
sex, smoking status, blood sample of haemoglobin (Hb),
tumour stage (UICC 7), RT techniques (3DCRT, IMRT/
VMAT), total RT dose (<66 Gy or> 66 Gy), with/without
SACT and ND post-RT.

Instruments

To assess PROM, both the European Organisation for
Research and Treatment of Cancer (EORTC) Quality of
Life Questionnaire-H&N35 (EORTC QLQ-H&N35) [24,
25] and the Hospital Anxiety and Depression Scale (HADS)
were used [26]. The EORTC QLQ-H&N35 comprises 35
items divided into seven multiple-item symptom scales,
six single-item symptom scales, and five no/yes items.
Responses range from one to four, representing "not at all",
"a little", "quite a lot", and "a lot". For the no/yes items, the
scores indicate the percentage of “yes” responses.
Symptoms of anxiety and depression were measured
using the HADS, which included 14 items. The items were
divided into two subscales: Anxiety (HADS-A) and Depres-
sion (HADS-D), each with seven items. Each item was
scored on a 4-point Likert scale (0-3), with both subscale
scores ranging from O to 21. Scores of 0—7 indicate normal
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levels, 8—10 suggest borderline cases, and 11-21 indicate
clinically significant anxiety or depression [26].

Data analysis

The item scores of the EORTC QLQ-H&N35 were trans-
formed into a 0—100 scale [27]. Scale scores were calculated,
with higher scores on the symptom scales representing more
symptoms. Osoba et al., 1998 [28] set thresholds for inter-
preting clinically relevant differences in scores as follows:
small (>5-10), moderate (>10-20), and large clinically rele-
vant differences (>20). Descriptive statistics and proportions
were calculated for binary variables, while continuous vari-
ables were summarised with minimum, maximum, median,
and mean values.

The Chi-square test was used to analyse differences in
categorical variables, and the Mann—Whitney U-test was
used for continuous variables.

Linear regression (both univariate and multivariable)
analyses were performed to examine variables associated
with differences in symptom scores between the two groups.
First, univariate linear regression analyses were performed
for each symptom on the QLQ-H&N35 and the HADS
scales, using all patients as the sample. In the second step,
independent variables (smoker, RT technique, sex, age, stage
high/low, neck dissection and SACT) associated with the

dependent variable (p <0.1) were included in separate multi-
variable linear regression analyses for each dependent factor.

To further describe the differences in symptoms between
the groups at the 2-year follow-up, responses were dichot-
omised by combining 1 and 2 (not at all and a little) and 3
and 4 (quite a lot and a lot) into two groups. All reported
p-values were based on a two-sided hypothesis, with p <0.05
indicating statistical significance. IBM SPSS v. 29.0.1.0
(171) was used for the analysis.

Results

Patients, clinical characteristics, treatment,
and PROM:s at baseline

In total, 363 patients met the eligibility criteria for this study:
161 in the ARTSCANI group and 202 in the NIPHNC
group. Clinical characteristics, and treatment details are
summarised in Table 1. Sex distribution, disease stage,
and haemoglobin levels showed no differences between the
groups. HPV status was unavailable for a substantial subset
of cases and was therefore excluded from the table.
However, differences were observed in age, smok-
ing status, RT dose <66 Gy and > 66 Gy, ND rates, time
from RT end to ND, and SACT administration (Table 1).

Table 1 Clinical and treatment characteristics of patients with oropharyngeal squamous cell carcinoma

Characteristic Total cohort ARTSCAN1 NIPHNC P-value*
(n=363) (n=161) (n=202)

Sex, n (%) 0.616

Male, n (%) 280 (77.2) 122 (75.8) 158 (78.2)

Female, n (%) 83 (22.9) 39 (24.2) 44 (21.8)

Age, years, mean (range) 60 (35-86) 59 (37-86) 62 (35-85) <0.001

Stage (%) 0.283

Stage I-1T 34 (9.4) 12 (7.5) 22 (10.9)

Stage III-IV 329 (90.6) 149 (41.0) 180 (49.6)

Smoking, n (%) ** 83 (24.9) 48 (29.8) 35(17.3) <0.001

Missing, n (%) 30 (18.6) 7 (3.5)

Haemoglobin, mean (range) 140 (96-171) 140 (100-168) 140 (96-171) 0.920

Missing, n (%) 140 (96-171) 37 (23) 7 (3.5)

Radiotherapy (RT) dose <66 Gy, n (%) 73 (21.0) 70 (45.5) 3(1.6) <0.001

Dose > 66 Gy 281 (77.4) 85 (52.7) 196 (97)

Missing 9(2.5) 6 (3.7) 3(1.5)

Neck dissection (ND), n (%) 100 (27.5) 81 (50.3) 19 (9.4) <0.001

Missing, n (%) 1 (0.6) 2 (1.0)

Time from RT end to ND 65 (27-141) 55 (27-113) 106 (49-141) <0.001

In days, mean (range)

Systemic anti-cancer treatment (SACT) total, n (%) 104 (28.7) 16 (9.9) 88 (43.6) <0.001

*Chi-square test for categorical variables and t-test for continuous variables

**Both former and current smokers
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ND was more frequent in the ARTSCANI1 group (50.3%
vs. 9.4%). During the 2-year follow-up, 32 patients (19.9%)
in the ARTSCANI1 group died, compared to 13 (6.4%) in
the NIPHNC group. Furthermore, 41 patients developed
locoregional and/or distant recurrence and were excluded
from further assessment. Table 2 shows the number of eli-
gible patients who responded to the questionnaire at each
time point. One and seven patients in the ARTSCAN1 and
NIPHNC groups, respectively, had no baseline assessment;
however, they were included in the analysis because they
completed the questionnaires at follow-up.

Regarding PROMs at baseline, differences were observed
in six out of 18 symptoms (Fig. 1A-F) Small but clinically
relevant differences were observed for senses and mouth
opening, while a moderate difference was observed for feel-
ing ill (Table 3), all indicating higher symptom burden in
the ARTSCANI1 group. At baseline, the ARTSCAN1 group
reported higher mean scores of anxiety (8.6 vs. 4.0) and
depression (8.9 vs. 3.5) than those of the NIPHNC group
(p<0.001) (Fig. 2A-B).

Comparisons of PROMS at the end of radiotherapy

Differences were observed between the two groups in 14 of
the 18 HRQoL symptoms at the e-RT. All symptoms showed
moderate clinically relevant differences, except for feeling
ill, which demonstrated a large clinically relevant difference.
In all cases, the NIPHNC group had more favourable out-
comes, experiencing fewer or less severe symptoms, than
those of the ARTSCANI1 group (Table 3; Fig. 1A-F. Sup-
plementary Material, Fig. 1G-X).

The ARTSCANI1 group reported higher mean scores for
anxiety (8.2 vs. 3.4) and depression (9.0 vs. 4.1) than those
of the NIPHNC group (p <0.001) (Fig. 2A and B).

The proportion of doubtful and confirmed cases of anxi-
ety and depression was higher in the ARTSCANT group than
in the NIPHNC group (Fig. 3).

Table 2 Number of patients with oropharyngeal squamous cell carci-
noma completing the questionnaires at baseline and at each follow-up

Time point ARTSCANI1 NIPHNC
(n=161) (n=202)

Baseline 160/161 (99%) 195/202 (97%)

End of radiotherapy 152/158 (96%) 1797200 (90%)

6 months 138/150 (92%) 168/193 (87%)

1 year 116/124 (94%) 163/184 (89%)

2 years 109/110 (99%) *%126/143 (88%)

*The total in each group included eligible patients at each time point,
excluding those who experienced recurrence or died

*#20 patients in the NIPHNC group have not reached the 2-year fol-
low-up
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A multivariable linear regression analysis at the e-RT
demonstrated that 8 of the 18 HRQoL symptoms were asso-
ciated with at least one of the independent variables: age
(high), stage (high), SACT, sex (male), and smoker. Further,
SACT were associated with higher anxiety scores, while age
(high) and SACT were associated with higher depression
scores (Table 1, Supplementary material).

Comparisons of PROMS at 2-year follow-up

Six symptoms exhibited moderate clinically relevant differ-
ences, while dry mouth and sticky saliva showed large clini-
cally relevant differences (Table 3; Fig. 1A, 1C, 1K, 1P, 1N,
1Q; Supplementary Material).

The symptoms, which showed a moderate-to-large clini-
cally relevant difference in mean scores between the two
groups at the 2-year follow-up, were analysed further by
comparing the proportions of patients reporting “quite a lot
and-/or “a lot” at two years (Fig. 4). The symptom scores
were dichotomised to illustrate clinically relevant differences
between the two groups. A higher proportion of patients
reporting “quite a bit” and “very much” was observed in the
ARTSCANTI group than in the NIPHNC group.

A similar pattern was observed in the proportion of non-
cases, doubtful cases, and cases of anxiety and depression,
with differences between the two groups at both baseline and
2-year follow-up (Fig. 3).

At the 2-year follow-up, multivariable linear regression
analysis revealed that stage (high), smoker, SACT and ND
were associated with 4 of the 18 EORTC QLQ-HN35 scales
(speech problems, trouble with social eating, dry mouth and
weight loss). SACT were associated with both anxiety and
depression, and age (high) was associated with depression
(Supplementary material, Table 1).

Discussion

The primary treatments for OPSCC include RT, SACT,
and surgery, with RT being the cornerstone treatment for
decades. This retrospective study describes the changes in
PROM over time, in two cohorts of OPSCC patients under-
going different treatment protocols and care strategies during
two distinct periods.

A modern approach to assessing treatment outcomes
in patients with cancer places PROM as a central measure
alongside traditional metrics, such as survival and recur-
rence rates. Patients with OPSCC frequently experience
significant ongoing challenges, as many of their needs for
symptom relief, psychosocial support, and comprehensive
rehabilitation remain insufficiently addressed [29, 30].
Given the high overall survival rate of patients with HPV-
positive OPSCC [8, 31], assessing long-term follow-up
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Fig.1 A-F HRQoL scores for six symptoms, at baseline and at each
follow-up reported by the ARTSCANI1 and NIPHNC groups. Mean
values are based on responses from patients who completed the

of PROM is essential. Therefore, we adopted a pragmatic
approach to compare two distinct cohorts from studies with
markedly different designs conducted in 1998-2006 and
2015-2021. Although the two studies had different objec-
tives, all patients underwent robust two-year surveillance
with repeated PROM measurements. Notwithstanding that
those patients had completed the same questionnaires, the
EORTC QLQ-H&N35 and HADS, comparisons between the
studies may still be affected by inherent limitations. Despite

EORTC QLQ-H&N35. Higher scores indicate more severe symptoms
or impairments. Only significant P-values are reported

these limitations, we believe that comparing the two cohorts
from different time periods provides valuable insight into the
evolution of treatment strategies for OPSCC. Moreover, a
randomised controlled trial directly comparing the treatment
modalities used in the present study (3DCRT versus IMRT/
VMAT) would not be ethically justifiable.

In addition to differences in RT techniques, this study
identified baseline and treatment-related differences
between the two groups. In the ARTSCANI1 group, ND
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Fig.2 A-B Scores from the HADS questionnaire were collected from the ARTSCAN1 and NIPHNC groups at baseline and at each follow-up.
Higher scores indicate more symptoms of anxiety (A) and depression (B)

was performed as a standard surgical procedure in 50%  approach in 9% of patients, performing ND at a mean of
of patients, with a mean of 55 days after the e-RT. In 106 days after the e-RT, based on positive follow-up PET/
contrast, the NIPHNC group adopted a more selective  CT findings. Furthermore, during the earlier treatment
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NIPHNC groups at baseline, end of radiotherapy (e-RT), and 2-year follow-up
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Fig.4 Proportions of “Quite a lot” and/or “A lot” for single-item symptoms (open mouth, dry mouth, sticky saliva and teeth) from the EORTC
QLQ-HN35 questionnaire in the ARTSCANT1 and NIPHNC groups at the 2-year follow-up

period (1998-2006), more extensive neck dissection tech-
niques were generally used, both in elective and therapeu-
tic settings, whereas in the later period (2015-2021), neck
dissection was mainly performed for therapeutic indica-
tions. The multivariable analysis suggests that ND con-
tributes to differences in PROM outcomes (dry mouth)
between the two cohorts at 2-year follow-up.
Additionally, the NIPHNC group showed a shift towards a
higher total RT dose and more frequent use of systemic anti-
cancer therapy than did the ARTSCANI1 group. In addition
to the changes in treatment described above, several other

@ Springer

changes in the care of patients with OPSCC in Sweden may
have affected the results. These include the implementation of
a standardised pathway to minimise the time from diagnosis to
treatment, access to support and information by a specialised
nurse with in-depth knowledge responsible for coordination
and support (contact nurse) [32, 33], and the introduction
of an individualised care plan (ICP) [34, 35]. Although the
comparison revealed several important differences between
the two treatment protocols and care, multivariable analysis
did not identify any consistent pattern that could explain the
improvement in most PROMs observed in the latter cohort.
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At baseline, minor differences were observed; however,
a moderate clinically-relevant difference was observed for
feeling ill, favouring the NIPHNC group. Additionally, the
ARTSCANI1 group showed worse anxiety and depression
scores than those of the NIPHNC group, suggesting higher
baseline psychological distress, which could affect both
treatment adherence and recovery. We speculate that a pos-
sible explanation for the baseline differences in the levels of
anxiety and depression could be the recent advancements in
the care of patients with OPSCC, for example, the standard-
ised pathways (to minimise the time between suspected diag-
nosis and treatment), mentioned above. Another important
consideration is that this study is based on historical data,
and the two cohorts were treated at different time periods.
Consequently, they were exposed to different background
prevalences of HPV-associated disease in the population.
The ARTSCANI1 cohort was likely treated at a time when
HPV-related disease was less common, while the more
recent NIPHNC cohort was treated when HPV-associated
OPSCC was more prevalent.

These differences may have affected how patients were
informed regarding their prognosis. We therefore suggest
that the differences seen in baseline anxiety and depres-
sion may partly reflect changes in the information patients
received about their prognosis—patients in the NIPHNC
cohort were more likely to be told they had a favourable
outlook.

At the e-RT, PROM data were collected at a standardised
time point following the completion of RT for all patients,
at a stage when no ND had been performed. This timing
ensured that any differences in the reported symptoms were
not due to recovery time, allowing for a more direct com-
parison of the effects of each primary treatment approach.
In the entire study population, most of the symptoms wors-
ened during treatment. However, the cohort treated later (the
NIPHNC group) had fewer symptoms than those observed
in the ARTSCANTI group.

Although there were differences in the RT technique, dos-
ing, and adjuvant treatment, both groups of patients dem-
onstrated similar and parallel recovery in PROM over the
two years following treatment. Gradual improvement was
observed in both groups, with the largest changes occur-
ring during the first six months after the e-RT. Thus, track-
ing PROM over two years indicated that both groups of
recurrence-free survivors exhibited resilience, effectively
adapting to and recovering from treatment. At the two-year
follow-up, large clinically relevant differences [28] between
the two groups were observed only for sticky saliva and dry
mouth. In contrast, moderate clinically relevant differences
were noted for four additional symptoms. Dry mouth and
sticky saliva are two persistent symptoms that have also
been reported previously, including one study in which
patients expressed a need for better support [36]. However,

it is important to note that despite improvements, half of
the patients in the NIPHNC group continued to report sig-
nificant problems with dry mouth at the two-year follow-up.

One key conclusion is that the differences in PROM
between the two treatment periods are likely multifacto-
rial, reflecting the rising prevalence of HPV-associated
disease, changes in treatment and care, and potential dif-
ferences in aggressiveness between HPV-negative and
HPV-positive disease. Several comparative studies have
shown that IMRT/VMAT provides moderately superior
sparing of organs-at-risk (OARs) compared to 3DCRT
[37]. This improved side-effect profile has been the pri-
mary driver for adopting IMRT over 3DCRT in clinical
practice. In HNSCC, IMRT/VMAT has been found to bet-
ter protect OARs, including the spinal cord, oral cavity,
carotid arteries, and pharyngeal constrictors, than does
3DCRT [38, 39]. Moreover, studies have frequently shown
that IMRT reduces the risk of xerostomia by sparing the
salivary glands, particularly the parotid glands, minimis-
ing the dose and reducing long-term side effects [40]. This
aligns with the positive patient-reported outcomes in the
NIPHNC group, which included fewer problems with dry
mouth and sticky saliva. Our findings are consistent with
the trial data from a previous study on patients with naso-
pharyngeal cancer [41].

Few studies have investigated PROM outcomes across
two distinct treatment periods, and most previous evalu-
ations of 3DCRT and IMRT/VMAT have overlooked the
influence of adjuvant therapies.

Although the results suggest that IMRT/VMAT may
offer better symptom relief, there is no consensus that
these two techniques significantly improve the recurrence
rate or overall survival in OPSCC [17, 42].

Regarding symptoms of anxiety and depression, dif-
ferences were observed at baseline, making comparisons
during and after treatment challenging. Throughout the
entire two-year follow-up period, the ARTSCANI1 group
exhibited higher anxiety and depression scores. When
comparing the proportions of non-cases, doubtful cases,
and confirmed cases, the NIPHNC group showed more
favourable outcomes.

The strengths of this study include a relatively large
cohort, comprehensive data on adjuvant treatment from
the two study periods, and the original prospective design
applied to both patient groups. Additionally, response rates
for the questionnaires were high, strengthening the reliabil-
ity of our PROM assessment. However, this study has some
limitations. Baseline differences may have influenced the
outcomes, and additionally, key variables, such as HPV, p16
expression, treatment target volume, and dosimetric param-
eters, were not available. Moreover, variations in clinical
care and surgical techniques for ND cannot be excluded as
potential contributors to the results. The absence of clinical
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and treatment-related variables, together with baseline dif-
ferences between the cohorts, limits the generalisability of
the results. Although the original studies had markedly dif-
ferent designs and included some heterogeneity between
the two study populations, the present study highlights that,
over time, treatment paradigms have improved and contrib-
uted to enhanced patient-reported outcomes. Future studies
should aim to address these limitations by incorporating
a more comprehensive dataset, including HPV status, p16
expression, treatment target volume, and dosimetric param-
eters, to better account for potential confounders.

Conclusions

Treatment protocols across the two distinct periods had
different impacts on PROMs in patients with OPSCC. The
latter cohort (NIPHNC) demonstrated more favourable lev-
els of PROMs throughout and experienced less severe late
side effects. For most symptoms, the greatest difference was
observed at the end of primary treatment. The improvements
in short- and long-term PROMs in OPSCC treatment may
be attributed to several factors, including HPV prevalence,
evolving treatment strategies and advancements in patient
care. Nevertheless, patients in both cohorts reported consid-
erable problems with dry mouth and sticky saliva at the two-
year follow-up. Persistent issues like dry mouth and sticky
saliva require proactive management strategies. Enhanced
supportive care, including salivary substitutes, oral hydration
protocols, and emerging interventions, should be considered
to improve patient quality of life in patients with OPSCC.
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