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Abstract

Introduction: Precision radiotherapy relies heavily on optimal weight
management. Our group previously developed a risk stratification model for
patients at risk of prolonged feeding tube (FT) intervention. The study
objective was to assess on-treatment weight loss according to stratified risk of
prolonged FT use. Methods: One hundred and one (n = 101) definitive head
and neck radiotherapy patients were included in this study. Patients were
stratified into high risk (HRi: T-classification > 3 with level 2 Nodal disease),
high-intermediate risk (HIRi: T-classification > 3 without level 2 Nodes) and
low-intermediate risk (LIRi: T-classification < 3 with level 2 Nodes) of
prolonged FT use. Demographic variables and on-treatment weight loss were
evaluated according to risk status. Results: Oropharyngeal carcinoma (OPC)
was present in a larger proportion in the LIRi cohort (HRi: 71%, HIRi: 52%,
LIRi: 81%, P = 0.008). LIRi patients were more likely to have human papilloma
virus (HPV)-associated disease (88%, P = 0.001). Never/minimal smoking
(P =0.003), good performance status (P < 0.001), healthy BMI (P = 0.050)
and no pre-existing dysphagia (P < 0.001) were predominant within the LIRi
prognostic group. LIRi patients lost significantly more weight in total
(HRi = 4.8% vs. LIRi =8.2%, P =0.002; HIRi =52% vs. LIRi = 8.2%,
P =0.006) and when using a FT (HRi = 4.6% vs. LIRi = 8.8%, P < 0.001;
HIRi = 5.3% vs. LIRi = 8.8%, P = 0.002). Conclusions: Patients identified as
low-intermediate risk of prolonged, >25% FT use report significantly increased
weight loss compared with patients at higher risk of FT use. This cohort is
typical of the increasing number of patients presenting with HPV-associated
OPC. Results of this study suggest we should closely observe such patients
throughout treatment, to ensure optimal weight maintenance, facilitating
precision radiotherapy.
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Introduction

Radiotherapy (RT) for head and neck cancer is associated
with the debilitating toxicities of malnutrition and weight
loss."™ It has been long established that dysphagia and
subsequent weight loss during treatment can have a
detrimental effect on survival outcomes.* Weight
maintenance is critical to optimal treatment tolerance and
paramount to the delivery of precision radiotherapy, as
changes in patient contour will impact on the design and
delivery of radiotherapy. Enteral feeding via a feeding
tube (FT) is a common method of minimising weight
loss by providing patient nutrition during and
immediately following RT in as many as 80% of head
and neck cancer patients.”” Despite the demonstrated
benefits of FT for nutritional support, conflicting
evidence remains as to the most effective strategy for
optimal weight management.® The previous work from
our group proposed a risk stratification model for
patients at risk of requiring prolonged FT use for >25%
of nutritional requirement, to ensure insertion of
prophylactic FT is reserved for those patients likely to
derive the most benefit.” Multivariate regression was
undertaken on clinical variables previously recognised in
the literature. Additional variables that were deemed to
be of potential importance (i.e. specific
macroscopic nodal involvement) or where little to no
published data were available as to their role in feeding
tube risk stratification, warranting further investigation

levels of

(i.e. human papilloma virus or HPV status), were also
included for analysis.''* T-classification and level 2
lymphadenopathy were found to be highly predictive of
feeding tube use. Four levels of prolonged feeding tube
use risk were derived from these two prognostic variables:
1. High risk (HRi) — T-classification > 3 and level 2
Lymphadenopathy
2. High-intermediate risk (HIRi) — T-classification >3
and No level 2 Lymphadenopathy
3. Low-Intermediate Risk (LIRi) — T-classification <3 and
level 2 Lymphadenopathy
4. Low risk (LRi) — T-classification <3 and No level 2
Lymphadenopathy
The main objective of this study was to assess acute
weight loss (i.e. weight lost during the radiotherapy
treatment course) among the high, high-intermediate and
low-intermediate risk cohorts, to better understand
whether the known risk of prolonged FT use for >25% of
nutritional requirement is indicative of on-treatment
weight loss outcomes, and consequently, optimal FT
utilisation is occurring to ensure weight maintenance
during radiotherapy. Subsequently, identification of high
frequency clinical variables (beyond T-classification and
level 2 lymphadenopathy) in the increased weight loss
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cohort will enable a greater understanding of the feeding
tube use/weight loss relationship and its impact on the
management of the head and neck radiotherapy patient
population.

Methods and Materials

Patients

Following Institutional Ethics Committee approval, one
hundred and one patients, treated between January 2007
and December 2013 who were previously incorporated
into the already published FT risk stratification model,
were included for further analysis in this retrospective
study. As this study was a retrospective review of data
captured as part of routine patient care, which is de-
identified, a waiver of consent was approved by the
institutional ethics committee. LIRi, HIRi and HRi
patients are defined as patients who have a median FT
use of >25% of their nutritional requirement for 75, 108
and 170 days, respectively.” Patients at low risk (LRi) of
FT wuse (i.e. median feeding tube use of >25% of
nutritional requirement of 7 days) were excluded from
the analysis due to negligible likelihood of FT insertion as
derived from our previous work. Patients were included
in the weight loss analysis based on their risk-stratified
status alone, regardless of FT insertion or not (e.g. a HRi
patient may have declined a FT insertion, yet still be
included in the analysis as a ‘high-risk’ patient due to
having a  T-classification >3 and level 2
lymphadenopathy).

As per our previous study, to be eligible for inclusion
in the database, patients were required to receive primary
and definitive intensity modulated radiotherapy (IMRT)
(with or without concurrent systemic treatment) for
mucosal cancers of the head and neck.’ Patients with
stage
excluded if they underwent therapeutic surgery to the

II-IVB disease were included. Patients were
primary site or neck dissection prior to commencing RT.
Patients were required to have been offered a
prophylactic FT prior to the treatment (as per
departmental policy), have a tumour of supraglottic, oral
cavity or pharyngeal origin and planned to receive >64Gy
with bilateral nodal irradiation, with or without current
chemotherapy. ‘FT only’ patients are defined as those
who had a FT inserted and utilised it for >25% of
nutritional needs (for at least 48 h), as opposed to those
who did not have a FT inserted (declined) and/or
patients who had a FT inserted and did not use it (i.e.
failed to utilise their FT for more than 25% of their
nutritional needs for at least 48 h). Patients with
unknown primary and glottic laryngeal cancers were
excluded from the risk stratification model. All included
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patients had to be followed up by a dietician for a
minimum of 8 weeks post-radiotherapy completion.

RT planning and treatment

Uniform delineation of all radiotherapy target volumes
was performed by a (one) radiation oncologist on a
radiotherapy  planning contrast-enhanced computed
tomography (CECT) scan. The PET/CT and MRI (if
available) were co-registered with the planning CECT on
the treatment planning system. A comprehensive
narrative detailing target delineation, radiation dose,
radiotherapy planning and treatment methodology is
described in Anderson et al.”

Nutritional assessment and follow-up

All patients had a complete pre-therapy consultation with
a dietician followed by weekly nutritional reviews while
on therapy. Following therapy, dietetic review, by phone
or in person, was conducted at least every 2 weeks
following therapy until cessation of enteral feeding.

Adequacy of Enteral Intake (AEI) was recorded at each
review using the scale: AEI 0 = 0-24%, AEI 1 = 25-49%,
AEI 2 =50-74% and AEl 3 =75-100% of daily
nutritional needs, that is the contribution of enteral
feeding to daily nutritional requirement. All patients were
followed until their AEI was <1.

Speech pathology services were offered to all patients
with oropharyngeal dysphagia to minimise aspiration and
malnutrition risk. Videofluoroscopy and fibreoptic
endoscopic evaluation of swallowing were available for at-
risk patients. Swallowing rehabilitation was not available
to this patient cohort.

Outcome measures
1. Weight loss during RT* between:
i. HRi and HIRi patients (All patients and FT only

patients)

ii. HRi and LIRi patients (All patients and FT only
patients)

iii. HIRi and LIRi patients (All patients and FT only
patients),

2. Number of days from the commencement of radiation
therapy until the commencement of Adequacy of
Enteral Nutrition (AEI1) (i.e., enteral feeding reliance
for 25-49% of nutritional needs) and AEI3 (i.e.,
enteral feeding reliance for 75-100% of nutritional
needs) FT use between:

i. HRi and HIRi patients
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ii. HRi and LIRi patients
iii. HIRi and LIRi patients

*Weight Loss during RT = % weight change between
RT commencement and recorded weight in final week of
RT.

Statistical analyses

Statistical analysis was carried out using GraphPad Prism
v7.02 (GraphPad Software Inc, San Diego, CA, USA).
Descriptive  statistics were calculated for baseline
demographic characteristics, disease stage, treatment
characteristics and potential prognostic factors that were
analysed in the generation of the risk stratification model
(Table 1). Each of these variables was available at the
time of multidisciplinary tumour board meeting prior to
the radiotherapy to allow timely risk stratification.

For categorical variables, the frequency distribution
between patients with HRi, HIRi and LIRi of prolonged
feeding tube use was evaluated using Fisher’s exact test,
the Cochran—Armitage test for trend if there were three
or more ordered subgroups (eg. ECOG performance
status) or the Pearson chi-square test for three or more
unordered subgroups (eg. cancer site). All P-values were
2-sided with a 0.05 o level of significance. Patients with
unknown values for a particular factor were omitted from
any models containing that factor.

Results

One hundred and one patients treated with radical intent
IMRT were eligible for inclusion in this study. They were
categorised into HRi (n = 28), HIRi (n = 31) and LIRI
(n = 42) of prolonged FT use prognostic groups. One
(3.6%), seven (22.6%) and six (14.3%) patients did not
have a FT inserted/adequately utilise their FT in the HRij,
HIRi and LIRi risk groups, respectively. The majority of
patients across each prognostic group were <65 years of
age, with significantly more under 65 years old in the
LIRi cohort (HRi: 64%; HIRi: 52%; LIRi: 88%,
P =0.014). Males were represented at a ratio of
approximately 3:1 in each group. The most common
cancer site was oropharynx, with a significantly larger
proportion in the LIRi cohort (HRi: 71%, HIRi: 529%,
LIRi: 81%, P = 0.008). 84% (59/70) of patients with OPC
had a known human papilloma virus (HPV) status, with
those in the LIRi cohort more likely to have HPV-
associated disease (88%, P = 0.001). Patients with never/
minimal smoking history (P = 0.003), good performance
status (P < 0.001), healthy body mass index (BMI)
(P =0.050) and no pre-existing dysphagia (P < 0.001)

were significantly more frequent within the LIRi
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Table 1. Description of prognostic factors in patients with high, high-intermediate and low-intermediate risk for prolonged feeding tube use

(n=101).

High risk (HRi) FT
Use*

High-intermediate
risk (HIRi) FT Use®

Low-intermediate risk (LIRi)
FT Use®

Prognostic factor Subgroup Yes/Total % Yes/Total % Yes/Total % P value*
Cancer site Oropharynx 20/28 71% 16/31 52% 34/42 81% 0.0083
Pharynx (other) or oral cavity 6/28 22% 6/31 19% 7/42 17%
Larynx, supraglottis 2/28 7% 9/31 29% 1/42 2%
HPV Positive’ 7/19 37% 8/14 57% 23/26 88% 0.0013
T-stage X, 0 0/28 0% 0/31 0% 1/42 2% <0.0013
1 0/28 0% 0/31 0% 17/42 4MN%
2 0/28 0% 0/31 0% 24/42 57%
3 19/28 68% 21/31 68% 0/42 0%
4 9/28 32% 10/31 32% 0/42 0%
N stage 0 0/28 0% 18/31 58% 0/42 0% <0.0013
1 3/28 1% 4/31 13% 12/42 28%
2 23/28 82% 9/31 29% 28/42 67%
3 2/28 7% 0/31 0% 2/42 5%
Bilateral neck node disease 15/28 54% 7/31 23% 10/42 24% 0.0143
Retropharyngeal node disease 6/28 21%  0/31 0% 2/42 5% 0.0083
Level 1 node disease 7/28 25%  6/31 19% 4/42 10% 0.215
Level 2 node disease 28/28 100% 0/31 0% 42/42 100% <0.0013
Level 3 node disease 13/28 46%  6/31 19% 10/42 24% 0.0473
Level 4 node disease 9/28 32% 1/31 3% 1/42 2% <0.0013
Level 5 node disease 4/28 14%  0/31 0% 6/42 14% 0.086
Concurrent chemotherapy 24/28 86% 17/31 55% 34/42 81% 0.0113
Dysphagia or odynophagia (pre-existing) 11/28 39% 12/31 39% 1/42 2% <0.0013
Nutrition (PG-SGA) Malnourished 5/28 18% 9/31 29% 7/42 17% 0.395
Body Mass Index® Underweight (<18.5) 5/22 23% 5/31 16% 1/38 3% 0.049°
Age on commencing RT < 65 years 18/28 64% 16/31 52% 35/42 83% 0.0143
Sex Male 21/28 75% 24/31 77% 33/42 79% 0.941
ECOG Performance Status 0 9/28 32% 7/31 23% 26/42 62% <0.0013
1 18/28 64% 18/31 58% 16/42 38%
2 1/28 4% 6/31 19% 0/42 0%
Charlson Comorbidity Index 0 12/28 43% 14/31 46% 30/42 71% 0.151
1 4/28 14% 6/31 19% 4/42 10%
2 7/28 25% 5/31 16% 6/42 14%
3,4,5 5/28 18% 6/31 19% 2/42 5%
Tobacco smoking® Never or minimal 9/28 32%  7/30 23% 24/40 60% 0.0033
Past 6/28 21% 13/30 44% 11/40 28%
Current 13/28 47 % 10/30 33% 5/40 12%
Alcohol drinker'® Never or social 19/28 68%  20/29 69% 32/39 82% 0.683
Past 3/28 1% 3/29 10% 2/39 5%
Current 6/28 21% 6/29 21% 5/39 13%

Two-sided P value from Fisher’s exact test for difference between two subgroups, Pearson’s chi-square test for difference between three or more
unordered subgroups or Cochran-Armitage test for trend across 3 or more ordered subgroups.

TStatistical significant difference P < 0.05.

2'High risk (HRi) Feeding Tube use’ are patients with both T-Stage > 3 and level 2 node disease, with risk of feeding tube use for at least 25% of
nutritional requirements.

3'High-intermediate risk (HIRi) Feeding Tube use’ are patients with T-Stage > 3 without level 2 node disease, with risk of feeding tube use for at
least 25% of nutritional requirements.

4Low-intermediate risk (HIRi) Feeding Tube use’ are patients without T-Stage > 3 with level 2 node disease, with risk of feeding tube use for at
least 25% of nutritional requirements.

*Human papilloma virus (HPV) status is restricted to patients with a diagnosis of cancer of the oropharynx only. 1 missing HPV status in HRi
group, two in HIRi group and eight in LIRi group.

®Body mass index (BMI): six patients missing BMI in HRi group and four in LIRi group.

"Tobacco smoking: one patient missing tobacco smoking status in HIRi and 2 in LIRi group.

8Alcohol drinker: two patients missing alcohol drinking status HIRi and 3 LIRi group.
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prognostic group when compared to the HRi and HIRi
cohorts.  All  patient demographic and
characteristics are shown in their entirety in the ‘Total’
column in Table 1.

There was no significant difference in weight loss between
HRi or HIRi patients in total (HRi = 4.8% vs. HIRi = 5.2%,
P=0.813) or when using a FT (HRi=4.6% vs.
HIRi = 5.3%, P = 0.641). However, when compared with
both the HRi and HIRi prognostic groups, LIRi patients lost
significantly more weight in total (HRi=4.8% vs.
LIRi = 8.2%, P = 0.002; HIRi =5.2% vs. LIRi = 8.2%,
P =0.006) and when using a FT (HRi=4.6% vs.
LIRi = 8.8%, P < 0.001; HIRi =5.3% vs. LIRi = 8.8%,
P =0.002) (Table 2). No significant differences in days to
commencement of AEI Levels 1 and 3 FT use were observed
between each of the prognostic groups (Table 3).

tumour

Discussion

Our previous body of work introduced a clinically useful
risk stratification tool for both the requirement for and
duration of significant FT use. The tool stratifies pharynx,
oral cavity and supraglottic patients by two easily
attainable clinical variables — T-classification (<3 vs. >3)
and presence/absence of involved level 2 lymph nodes —
into four distinct risk classifications for the likelihood/
intensity of FT use.” This information is readily available
when a patient is first presented at a multidisciplinary
tumour board, with the model described capable of
guiding decisions regarding prophylactic insertion of FTs.
It does not take radiation dose factors into consideration.

Apart from cancer site, Anderson et al found advanced
T-classification to be the most significant prognostic factor
for duration of FT use.” This is not a new finding and is

N. J. Anderson et al.

consistent with the observations of numerous published
studies.”!>15-18 However, the contribution of
level 2 lymphadenopathy to prolonged feeding tube use is
a novel finding. The possible causality of level 2 nodal
lymphadenopathy is detailed at length in this manuscript.”
Treatment-induced weight loss and dehydration can
lead to episodes of hospitalisation and treatment breaks,
which adversely affect disease outcomes.*'”*” Weight loss
and deviations from planned body habitus have the
potential to cause deviations in planned radiotherapy,
that is less dose to the tumour and increased dose to
healthy tissue. Greater sophistication in radiotherapy
planning and delivery means less room for error, such as
patient contour change as a result of weight loss. With
the increasing conformality and subsequent precision of
modern treatment techniques, from
planned treatment geometry have potential for greater
consequence to planned doses of radiation.”’ Current
practice dictates that such scenarios are often dealt with
via adaptive radiotherapy protocols (i.e. radiotherapy
planning is repeated to account for patient anatomical

such deviations

change), yet this is often not clinically feasible in busy,
clinical departments where resources are stretched and
modern technologies not always readily available.*>*’
Prevention of weight loss not only assists in patient well-
being, but also reduces the potential need for resource-
adaptive therapy.  Optimal
identification of at-risk patients via a simple to use
prognostic tool provides an opportunity to minimise the
need for weight loss-driven adaptation via instigation of
timely, robust nutritional interventions.

The LIRi group were identified as patients with small

intensive radiation

primary tumours with level 2 nodal disease, so intuitively,
presented with more OPC cases. Furthermore, an

Table 2. Comparison of weight loss across high risk (HR), high-intermediate risk (HIR) and low-intermediate risk (LIR) patients.

High risk (HRi) of FT use vs. high-

High risk (HRi) of FT use vs. low-

High-intermediate risk (HIRi) of FT use
vs. low-intermediate risk (LIRi) of FT

intermediate risk (HIRi) of FT use' intermediate risk (LIRi) of FT use? use®
HRi(n =28) HIRi(n=31) P-value HRi(n=28) LIRi(n=42) P-value HIRi(n=31) LIRi(nh=42) P-value
% Weight Loss (All) 4.8 + 4.8 52 +54 0.813 48 £ 438 82 +38 0.002" 52 +54 82 + 38 0.006'
HRi (n = 27)  HIRi (n = 24) HRi (n = 27)  LIRi (n = 36) HIRi (n = 24)  LIRi (n = 36)
% Weight Loss 46 + 4.8 53+ 5.0 0.641 46 + 4.8 8.8 + 3.6 <0.001" 53450 8.8 £ 3.6 0.002"

(with FT)

TStatistical significant difference P < 0.05.

2% Weight loss (i.e. % weight change between commencing radiotherapy and recorded weight in final week of radiotherapy) comparing
patients at high risk (HRi) and high-intermediate risk (HIRi) of feeding tube (FT) use (all patients and FT inserted only patients).
39 Weight loss comparing patients at high risk (HRi) and low-intermediate risk (LIRi) of feeding tube (FT) use (all patients and FT inserted only

patients).

4o Weight loss comparing patients at high-intermediate risk (HIRi) and low-intermediate risk (LIRi) of feeding tube (FT) use (all patients and FT

inserted only patients).
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Table 3. Days (mean) from the commencement of radiation therapy until the commencement of feeding tube (FT) use.”

High risk (HRi) of FT use vs. high-

High risk (HRi) of FT use vs. low-

High-intermediate risk (HIRi) of FT use
vs. tow-intermediate risk (LIRi) of FT

intermediate risk (HIRi) of FT use* intermediate risk (LIRi) of FT use® use®

HRi (n =27) HIRi(n=24) P-value HRi(n=27) LRi(n=36) Pvalue HIRi(n=24) LRi(n=36) P-value
Days to AEI1 (£SD) 234 +£109 213+ 152 0.568 23.4 +£ 109 26 £ 11.8 0.378 21.3 £ 15.2 26 £11.8 0.183
Days to AEI3 (+ SD) 30 £ 146 31.5+339 0.840 30 £ 146 36.6 £ 13.3 0.075 315+ 339 36.6 +£13.3 0.441

""Feeding tube (FT) use’ means feeding tube was used for at least 25% of nutritional requirements (AEI1) and 75% of nutritional requirements

(AEI3).

’Days from commencement of radiation therapy until the commencement of feeding tube (FT) use (AEI1 and AEI3) — high risk (HRi) vs. high-

intermediate risk (HIRi) of feeding tube (FT) use.

3Days from commencement of radiation therapy until the commencement of feeding tube (FT) use (AEI1 and AEI3) — high risk (HRi) vs. high-

intermediate risk (HIRi) of feeding tube (FT) use.

“Days from commencement of radiation therapy until the commencement of feeding tube (FT) use (AEI1 and AEI3) — high risk (HRi) vs. high-

intermediate risk (HIRi) of feeding tube (FT) use.

overwhelming majority presented with HPV-associated
disease (88%). Despite having a FT inserted, this patient
cohort lost significantly more weight than those at higher
risk of FT dependence. These findings are consistent with
recent published data, who describe increased weight loss
in HPV-associated OPC patients at a similar magnitude
to our work.>* Patients were also significantly younger, of
good performance status, with a healthy BMI and no
history of pre-existing co-morbidities such as underlying
dysphagia. These patients reported to have never had or
had a limited history of tobacco use. Of the 85% of
patients with a known HPV status across the entire
cohort, the presence of HPV-associated disease was
significantly higher in the LIRi group (LIRi: 88%; HRi:
37%; HIR: 57%).

Therefore, despite being a valuable
stratifying FT use, the findings of this weight loss analysis
may necessitate the need for additional consideration
(beyond the FT risk stratification tool) when a LIRi
patient is identified. The risk stratification tool, alone,
may be insufficient to fully characterise the FT
requirements of this select patient cohort. This group
loses more weight across their course of radiotherapy
than those with a far more extensive disease burden. Sub-

resource in

optimal patient compliance to recommended FT use
could provide an explanation for such weight loss.

More often than not, LIRi patients have a prophylactic
FT inserted. Despite this, there remains some obvious,
unmet needs with respect, but not limited, to dietetic
counselling, optimal FT utilisation and psychological
factors in the HPV-associated head and neck cancer
population, hindering FT utilisation and compromising
optimal weight management. Similar studies suggest
unmet needs, indicating the need for further investigation
of underlying contributing factors.”>*® This is further

supported by the insignificant finding of days from the
start of radiotherapy to the commencement of both AEIl
and AEI3 FT use — suggesting that LIRi patients are either
using their FT, albeit inadequately, or providing an
inaccurate account of their use upon weekly dietetic
review. Additionally, a possible underlying clinician and
allied health assumption of a well-educated patient group
capable of appropriate self-management may further
exacerbate the consequence of this non-compliance.
Conversely, despite the perception of increased self-
management capabilities, HPV-associated cancer patients
have higher levels of psychosocial and informational
needs. If such needs become unmet, there is the potential
to further complicate treatment and recovery.””*® All of
these possible contributing factors must be the subject of
further research, so that we, as the multidisciplinary team
members responsible for the care of HPV-associated OPC
patients, can better understand their needs and attitudes
towards their treatment and subsequent compliance to
recommended nutritional advice. A push for future
prospective studies is also supported by Vangelov et al.**
Further investigations may, perhaps, recommend
nutritional support and guidance to the same level we
apply to those patients we deem at highest risk of
radiation-induced dysphagia.

Oropharyngeal  carcinoma has had a major
demographic shift over the past two decades. The
evolution of HPV-associated OPC has introduced a
paradigm shift in the traditionally atypical head and neck
cancer patient (i.e. a patient that presents with a history
of heavy alcohol and/or tobacco abuse).?%%° Many
western countries have witnessed a rise in the number of
HPV-associated cancers, compared with a previous
population that included patients with predominantly
carcinogen (tobacco and alcohol)-associated disease.”!
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The United States reported a population-level incidence
increase of 225% in HPV-positive OPC from 0.8 per
100,000 in 1988 to 2.6 per 100,000 in 2004. Alternatively,
the incidence of HPV-negative OPC decreased by 50%
over the same period, from 2.0 per 100,000 to 1.0 per
100,000. This was further supported with a shift towards
younger, white individuals.’®** HPV-associated OPC has
played a critical role in this demographic shift in disease
incidence.”® The LIRi cohort identified in this study is
representative of this growing number of patients with
OPC presenting to radiotherapy departments. This
particular cohort will continue to grow as HPV-associated
OPC numbers peak in the coming years.

A striking clinical feature of the HPV-associated OPC
patient is their excellent prognosis, with their risk of
death halved in comparison with HPV-negative
patients.>*® The concept of treatment de-escalation is
currently being reviewed at length, in order to minimise
the risk of chronic treatment-related toxicities in a patient
cohort that, in general, has a favourable prognosis.*®
Multiple treatment de-intensification strategies are being
investigated in each of the surgical, chemotherapy and
radiotherapy (and combinations, thereof) disciplines.
Reduced doses of radiation (to as low as 54Gy) are being
investigated, minimising the risk of FT dependence that is
often seen in patients receiving high doses of radiation to
critical swallowing structures (i.e. pharyngeal constrictor
muscles) that are in close proximity to macroscopic
disease.”” Often, such regimens are coupled with less
toxic cetuximab chemotherapy, compared with traditional
cisplatin-based regimes.’

The concept of radiation dose de-escalation is relatively
well established and accepted globally in low-risk HPV-
associated OPC. Recent studies have reported equivalent
outcomes to standard dose regimes.”® High-tech
radiotherapy has the capability for phenomenal dose
sculpting, creating rapid dose fall off between target/
tumour volumes and critical normal structures.
Cautiously, we must therefore recognise that error
apportioned to small uncertainties in radiotherapy
treatment planning and delivery is higher than ever
before. On-treatment weight loss is one of these
uncertainties that has the potential to alter the planned
dose of radiotherapy via a change in patient geometry.”'
In an era of radiation dose de-escalation, it is incredibly
important that the reduced dose being delivered is being
delivered with precision. We are at a very real risk of
further ‘de-escalating’ dose that has already been ‘de-
escalated’ through variations apportioned to weight loss.
Our study demonstrates that with weight loss at a
heightened risk in the patient cohort most likely to be
afforded such dose de-escalation (i.e. HPV-associated
OPC or LIRi patients), we must recognise the extra
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supportive care measures required to ensure optimal
weight maintenance is afforded this unique patient group.

In this cohort, no patient had access to swallowing
rehabilitation. Furthermore, every effort was made to
minimise patient pain. All patients were reviewed at least
weekly by a medical doctor to prescribe analgesia in a
stepwise fashion: mouthwashes and anti-thrush measures,
simple analgesia (e.g. soluble paracetamol), local
anaesthetic mouthwashes (e.g. xylocaine and cocaine) and
ultimately titration of opioids.”

This study has limitations inherent to a single-
institution, retrospective analysis. The authors recognise
that the cohort of HPV-associated patients is relatively
small (38/70 patients with OPC), due to the availability
of emerging technology enabling HPV diagnosis at the
time this cohort received radiotherapy. Therefore, despite
the identification of key clinical variables of HPV-
associated disease within the LIRi cohort, any conclusions
must be interpreted with caution. We are unable to
provide data on patients’ functional swallowing ability;
however, we are able to accurately report on patients
having oral, or partial oral, diet at various time points
due to comprehensive, prospectively recorded nutritional
data. All patients were treated by a single radiation
oncologist; however, it must be acknowledged that these
patients were treated over 8 years, a sufficient time period
for even individual practice to vary. All patients were
treated in an era with equitable access to FDG-PET and
IMRT, without swallowing exercises. This lends to
uniformity in staging, volume delineation and treatment
delivery across the cohort.

Conclusion

Patients typically identified as low-intermediate risk
(LIRi) of prolonged FT use for >25% of nutritional
requirement  (T-classification <3, level 2 node
lymphadenopathy) report significantly increased weight
loss compared with patients at higher risk of prolonged
FT use undergoing definitive head and neck
radiotherapy. This patient cohort demonstrates the
demographic and diagnostic parameters of a stereotypical
HPV-associated OPC patient — characteristic of the
changing landscape of the modern-day head and neck
radiotherapy patient. Results of this study suggest we
should closely observe such patients throughout
treatment, ensuring optimal weight maintenance and, in
turn, facilitating  precision  radiotherapy.  Larger,
prospective studies are warranted to validate this finding
and to examine any additional contributing factors —
either physical or psychosocial — that may be
contributing to the sub-optimal weight management
outcomes reported in this study.
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