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ARTICLE INFO ABSTRACT

Introduction: Little is known regarding how human papillomavirus-positive oropharyngeal cancer (HPV-OPC)
patient goals change with treatment. This study evaluates whether patient ranking of non-oncologic priorities
relative to cure and survival shift after treatment as compared to priorities at diagnosis.

Materials and Methods: This is a prospective study of HPV-OPC patient survey responses at diagnosis and after
treatment. The relative importance of 12 treatment-related priorities was ranked on an ordinal scale (1 as
highest). Median rank (MR) was compared using Wilcoxon matched-pairs signed-rank tests. Prevalence of high
concern for 11 treatment-related issues was compared using paired t-test. The effect of patient characteristics on
change in priority rank and concern was evaluated using linear regression.

Results: Among 37 patients, patient priorities were generally unchanged after treatment compared with at di-
agnosis, with cure and survival persistently ranked top priority. Having a moist mouth uniquely rose in im-
portance after treatment. Patient characteristics largely did not affect change in priority rank. Concerns de-
creased after treatment, except concern regarding recurrence.

Discussion: Treatment-related priorities are largely similar at diagnosis and after treatment regardless of patient
characteristics. The treatment experience does not result in a shift of priorities from cure and survival to non-
oncologic domains over cure and survival. The rise in importance of moist mouth implies that xerostomia may
have been underappreciated as a sequelae of treatment. A decrease in most treatment-related concerns is en-
couraging, whereas the persistence of specific areas of concern may inform patient counseling.
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Introduction oncologic outcomes that relate to eating, activity and communication.

Eliciting patient preferences is a central tenet of shared decision-

The incidence of human papillomavirus-associated oropharyngeal
squamous cell cancer (HPV-OPC) is rising in many developed countries
[1], and is known to have an improved prognosis compared with HPV-
unassociated head and neck cancers [2]. Deintensified treatment regi-
mens are currently under evaluation in clinical trials with the overall
aim of reducing toxicity, for example dysphagia, while maintaining
excellent oncologic outcomes for favorable-risk groups [3,4]. Although
deintensification focuses on long-term patient function and quality of
life, there is a paucity of literature regarding patient preference in
treatment for HPV-OPC. Specifically, it is unclear how patients view the
relative importance of oncologic outcomes compared with non-

making (SDM), which is now widely recognized as imperative in health
care [5]. SDM is particularly important in the context of diseases such
as HPV-OPC in which patients have multiple complex treatment op-
tions, each with a meaningful impact on quality of life yet providing
equivalent oncologic outcomes [6,7]. In head and neck cancer, patient-
reported outcome measures (PROM) [8,9] are commonly used in clin-
ical trials. Although PROMs are valuable reflections of patient symptom
burden and can permit comparisons of the impact of treatment on
quality of life during and after therapy, they do not necessarily describe
patient preferences. The only recent study to examine patient pre-
ference found that cure and survival were most highly valued as
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treatment goals, regardless of HPV tumor status [10]. However, whe-
ther patient preferences change after treatment has not been explored.
In addition, understanding treatment-related concerns and whether
they change during treatment can identify unmet needs and guide pa-
tient counselling.

Materials and Methods

Patients with incident diagnoses of HPV-OPC, age 18 or older, who
spoke English, were eligible to enroll in this prospective study at Johns
Hopkins Hospital (Baltimore, Maryland). Patients completed a survey
about priorities and concerns twice, at least 6 months apart. This in-
cluded a baseline survey, taken within one year of diagnosis (“at di-
agnosis”) and a follow-up survey taken greater than 6 months after
treatment end (“after treatment”). Tumor pl6 immunohistochemistry
status was abstracted from the medical record as a surrogate marker for
HPV-positive tumor status. In situ hybridization (ISH) was performed
for HPV16 E6/E7 RNA ISH (RNAscope®, Advanced Cell Diagnostics,
Hayward, CA) on a subset of tumors. Cases that were HPV16 RNA ISH-
negative underwent additional testing using a probe to detect E6/E7
RNA ISH for high-risk HPV genotypes [11]. This study was approved by
the institutional review board, and all participants signed written in-
formed consent.

Data collection

Two questionnaires were administered at each data collection
timepoint (at diagnosis and after treatment). The “Chicago Priority
Scale” [12] elicited the relative importance of 12 treatment goals on an
ordinal ranking scale (1-12 with 1 as most important). Domains in-
cluded: “keeping my natural voice”; “being able to chew normally”;
“being cured of my cancer” (referred to hereafter as cure); “having no
pain”; “keeping my appearance unchanged”; “returning to my regular
activities as soon as possible” (activity); “having a normal amount of
energy for me” (energy); “keeping my normal sense of taste and smell”;
“being understood easily”; “living as long as possible” (survival);
“having a comfortably moist mouth” (moist mouth); “being able to
swallow all foods and liquids”. Cure and survival were designated on-
cologic goals, and all other domains were considered non-oncologic.
The second survey, the “Concerns questionnaire” included 11 prompts
relevant to treatment experience and elicited concern on a 3-point scale
(not at all, somewhat, very much concerned). This questionnaire was
adapted from data collection tools piloted in previously published
studies [13,14] and expanded on the basis of the authors’ clinical ex-
perience.

The baseline survey also included a quality of life assessment using
the Functional Assessment for Cancer Treatment—General (FACT-G,
Version 4, Copyright 1987, 1997), a 27-item questionnaire appraising
functional, physical, emotional and social well-being validated for use
in many settings [15]. The follow-up survey also included a validated
assessment of patient regret regarding treatment decisions, known as
the Ottawa Decision Regret scale (regret), which elicited agreement
with 5 statements on a 5-point scale [16]. Surveys were administered
via computer-assisted self-interview. The survey elements are available
in Supplemental Table 1.

Patient and tumor characteristics including demographics (gender,
race/ethnicity, income, education), substance use (tobacco, alcohol),
and clinical details were collected at enrollment or abstracted from the
medical record.

Data analysis

Analysis was restricted to enrolled patients who ranked at least 10
domains in the Chicago Priority Scale, and completed both surveys.
Priorities were described as median rank (MR) and inter-quartile range
(IQR), and compared across time of rank (at diagnosis versus [vs.] after
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treatment) by Wilcoxon matched-pairs signed-rank tests. Concerns were
analyzed as binary, with “very much” (high concern) compared with
“somewhat” or “not at all.” Proportions of participants with high con-
cern were compared across time of survey (at diagnosis vs. after
treatment) by paired t-tests. Higher scores indicated better quality of
life for the FACT-G (possible range 0-108) and greater regret for the
Ottawa Decision Regret scale (possible range 0-100), and these scores
along with decade of age were evaluated as continuous variables.
Annual household income (< $50,000/$50,000-$150,000/
=>$150,000), and education (less than advanced degree/advanced de-
gree) were treated as categorical variables. The effect of patient char-
acteristics on change in rank or high concern by time of survey was
analyzed using linear regression. STATA version 15.1 (College Station,
TX) was used for analysis.

Results

Of 50 unique participants diagnosed with incident HPV-OPC be-
tween August 2016 and January 2018 who completed baseline surveys,
37 (74%) completed follow up surveys and were included in the ana-
lytic population. Participants who did not complete the follow up
survey (13, 26%) were similar in age (p = 0.30) to the analytic popu-
lation. Two (15%) of the 13 participants with incomplete follow up
surveys died, and none recurred.

The majority of participants were 50-69 (22, 59%), male (33, 89%),
white (33, 89%), reported former tobacco use (14, 50%) and current
alcohol use (18, 67%) (Table 1). Most participants had an annual
household income of $50,000-150,000 (14, 54%) and had an advanced
degree (20, 71%). With regard to clinical characteristics, all 37 parti-
cipants were pl6 positive by immunohistochemistry. All 22 partici-
pants tested for high-risk HPV by ISH were positive, whereas 19 (86%)
were HPV16 ISH-positive. Most participants were T1 or T2 AJCC 7th
edition tumor stage (32, 86%), nodal stage N2 (31, 83%). The most
common treatment regimen was chemoradiotherapy (16, 43%), fol-
lowed by surgery with adjuvant chemoradiotherapy (10, 27%). Quality
of life (median score 81, IQR 65-92) was moderately high for most
patients. Regret was low, with median score 5, IQR 0-20. All partici-
pants except for one were “no evidence of disease” at time of follow up
survey. One participant was receiving treatment for recurrence. A
sensitivity analysis was performed excluding this participant, with si-
milar results as described below.

Participants completed baseline surveys a median of 1 month after
diagnosis (IQR 1-2 months), and 8 months after the end of treatment
(IQR 7-10 months). The median time between surveys was 10 months
(IQR 9-11 months).

Priority rank after treatment compared with at diagnosis

At diagnosis, the treatment-related priorities ranked most highly by
patients were cure (MR 1, IQR 1-2), followed by survival (MR 2, IQR
2-6), and swallow (MR 4, IQR 3-9). After treatment, these remained
the top three priorities, with similar MR and IQR (Figure 1). Indeed, all
priorities remained similar in importance after treatment compared
with at diagnosis, with the exception of having a comfortably moist
mouth, which became significantly more important (MR 9 vs. 7.5,
p = 0.01). While median rank for moist mouth was not within the top
five priorities at either timepoint, there were six participants (17%)
who ranked moist mouth in the top three priorities after undergoing
treatment, compared to only one (3%) participant at diagnosis. The
proportion of participants who ranked moist mouth in the bottom three
priorities decreased from 15 (41%) at diagnosis to 8 (22%) after
treatment.

Change in priority rank was then assessed by patient characteristics
including age, income, education, quality of life, and regret. Change in
priority rank was similar by each of these characteristics, with the ex-
ception that chew became more important after treatment compared to
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Table 1
Characteristics of patients with human papillomavirus (HPV)-associated
oropharyngeal cancer.

N (%)
Total number 37
Age
30-39 1(3
40-49 7 (19)
50-59 15 (41)
60-69 7 (19)
=70 7 (19)
Gender
Female 4 (11)
Male 33 (89)
Race/Ethnicity
White 33 (89)
Black/Hispanic/Other 4 (11)
Tobacco use
Never 12 (43)
Current 27
Former 14 (50)
Alcohol use
Current 18 (67)
Former 9 (33)
Annual household income
< $50,000 3(12)
$50,000 - $150,000 14 (54)
=$150,000 9 (35)
Education
Less than advanced degree 8 (29)
Advanced degree 20 (71)
HPV tumor status
P16-positive 37 (100)
HPV ISH-positive (among tested)” 22(100)
HPV16 ISH-positive (among tested) 19 (86)
AJCC 7th Ed. tumor stage
T1 19 (51)
T2 13 (35)
T3 2(5)
T4 3(8)
AJCC 7th Ed. nodal stage
NO 1(3)
N1 4 (11)
N2 31 (83)
N3 1(3)
Treatment
RT 13
CRT 16 (43)
Surgery 13
Surgery + RT 9 (24)
Surgery + CRT 10 (27)
Median FACT-G score (IQR)b 81 (65-92)
Median Regret score (IQR)“ 5 (0-20)

IQR, interquartile range; HPV, human papillomavirus; ISH, in situ hy-
bridization; RT, radiation therapy; CRT, chemoradiotherapy; FACT-G,
Functional Assessment for Cancer Treatment — General

@ Positive by RNA in situ hybridization for 18 high-risk HPV genotypes.

> Range, 0-108.

¢ Range, 0-100.

at diagnosis when examined by increasing decade of age (f = 1.50,
p = 0.004). That is, for 19 participants 58 years of age or older, chew
increased in importance from mean 6.5 to 5.4. Conversely, the prior-
itization of chew among 18 participants younger than 58 fell from 6.4
to 7.9.

Change in concern after treatment compared with at diagnosis

Level of concern was also evaluated. At baseline, concern was most
common regarding mortality (84%), physical quality of life (76%),
mental quality of life (70%), and “my cancer coming back” (recurrence,
62%) (Figure 2). After treatment, these remained the most common
topics of concern. Of the concerns assessed, the proportion of patients
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Fig. 1. Ranked priorities at diagnosis and after treatment. Priority rank, with 1
as highest priority and 12 as lowest. Box plot shows the median rank and in-
terquartile range, and whiskers extend the median by 1.5 times the interquartile
range. *p = 0.01.
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Fig. 2. Prevalence of high concern (on a three point scale) among patients with
human papillomavirus-associated oropharyngeal cancer regarding treatment-
related issues at diagnosis and after treatment. *p = 0.0008-0.03.

with high concern overall decreased after treatment compared with at
diagnosis (p < 0.001). These decreases in high concern were statisti-
cally significant for mortality (84% to 54%, p = 0.006), mental quality
of life (70% to 43%, p = 0.006), and transmission of HPV to spouse
(51% to 24%, p < 0.001) and family (38% to 22%, p = 0.03). Con-
versely, concern regarding recurrence trended upward after treatment
compared with at diagnosis (62% to 73%, p = 0.25).

Change in concern was also evaluated by age. Prevalence of high
concern was similar by age at both time points, however the decrease in
concern was significantly greater by increasing decade of age
(B = —1.35, p = 0.03). Interestingly, those that had an increase in
overall concern had a median age of 48 (n = 5), whereas those that had
a decrease in concern had a median age of 59 (n = 28, p = 0.03).
Examining issues separately, this pattern was significant for concern
regarding transmission of HPV to family, which decreased with
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increasing age (f = —0.24, p = 0.04).

Concern regarding “mental quality of life” increased by a greater
magnitude by increasing quality of life score (f = 0.02, p = 0.02).
Change in specific concerns was otherwise generally similar by parti-
cipant age, income, education, quality of life, and regret.

Discussion

This is one of the first studies to describe the trajectory of treatment-
related priorities and concerns of patients with HPV-OPC. We found
that patient priorities largely remain unchanged after treatment. These
findings can be used to clarify patient treatment goals and needs, an
understanding of which is valuable in the context of the rising incidence
of HPV-OPC and the proposed changes in treatment currently under
investigation. Apart from oncologic outcomes and moist mouth, the
wide variability in priority rank reflects the unique value structure of
individual patients, which cautions against presuming homogeneity
and reinforces the importance of eliciting patient preference while
discussing treatment options. A general decrease in prevalence of
treatment-related concerns is encouraging, whereas the persistence of
some areas of concern may inform patient counseling.

Treatment deintensification aims to treat low-risk groups with less
intense curative therapy in order to decrease toxicity while maintaining
excellent oncologic outcomes. Our finding that cure and survival are
paramount to patients at diagnosis is consistent with prior studies
[17,18]. Patients’ desire for cure and survival at diagnosis is consistent
with the previously described high diagnosis-related anxiety of this
patient population [13]. It was previously unknown whether patients
would view cure and survival as less important than other domains
after treatment. However, this study suggests cure and survival remain
top priorities after the acute toxicity of treatment is experienced. Had
other domains risen in importance above oncologic outcomes after
treatment, it would imply that, cognizant of their excellent prognosis
and having finished therapy, this population might prefer to have
avoided toxicity. Theoretically, this would lend support to deintensi-
fying therapy so as to preserve swallow and taste, for example, for the
next decades of life. However, the fact that oncologic outcomes were
still unequivocally the most important priorities after treatment implies
that these patients feel that the preservation of domains affected by
therapy are secondary to oncologic goals. This finding supports con-
servative deintensification for HPV-OPC with the primary goal of
maintaining survival outcomes, respecting patient preference for cure
above all.

Though most domains did not significantly shift after treatment,
having a comfortably moist mouth became significantly more im-
portant, which may imply that that the negative impact of xerostomia
was unanticipated by patients and/or by the counselling multi-
disciplinary team. An earlier study based on the Chicago Priority Scale
demonstrated that providers ranked moist mouth as lower in im-
portance than patients [18], implying that providers may under-
estimate the impact of xerostomia. Xerostomia affects over half of or-
opharyngeal cancer survivors short-term [19], and remains a significant
toxicity with deintensified doses of intensity-modulated radiotherapy
[20]. Moreover, 39% of long-term survivors report moderate/severe
xerostomia, which does not improve with time from treatment end
[21]. Xerostomia predisposes patients to dental decay, affects social
functioning due to halitosis and difficulty eating [22], and correlates
with lower quality of life [23] and poor nutritional status [24]. Our
results reinforce the importance of emphasizing that xerostomia is a
potential side effect of radiation therapy during patient counseling at
diagnosis and providing support throughout treatment. Although
available treatments have limited efficacy, patients may be offered
sialogogues or rinses as part of survivorship care. In addition, efforts to
spare salivary glands when planning radiation treatment [25,26] and
continued investigation of new treatments for xerostomia are para-
mount.
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Recent data have shown that the mean age of incident HPV-OPC
cases is rising [27,28]. Due to this and the attenuation of survival
benefit conferred by HPV tumor status in older adults [28], treatment
preference by age requires special attention. Age did not appear to af-
fect changes in oncologic priority rank, implying that the desire for
curative therapy did not dissipate in the face of the experience of
treatment for older adults. Chew rose in importance by older age,
however, indicating that older adults had a more difficult time with the
changes to the mechanics of eating. Younger patients tended to retain
or increase their concern during treatment, in comparison to the de-
crease in concern among older participants. Although the reasons for
this are unclear, prior study has demonstrated that anxiety and de-
pression associated with cancer diagnosis are higher among younger
patients [29].

Concern regarding treatment-related issues tended to decrease after
therapy compared with at diagnosis. This is an encouraging finding,
and may reflect that some patients overcame the challenges of treat-
ment. Despite the overall decrease in concern, prevalence of post-
treatment worry regarding HPV transmission to spouse (20%) and fa-
mily (22%), intimacy with a partner (38%) and “why I got this cancer”
(14%) highlights that, similar to a prior study [30], some patients may
have unaddressed questions or misinformation regarding HPV trans-
mission. The high prevalence (> 60%) and small posttreatment rise in
concern regarding recurrence identifies an additional supportive need.
This finding is consistent with literature describing fear of recurrence
among head and neck cancer survivors as common [31]. This is not
unprecedented, as one in four HPV-OPC patients will recur within three
years [32]. As head and neck cancer patients are reluctant to discuss
fear of recurrence with providers, yet derive benefit from discussing
their fear during follow-up [33,34], the prevalence of this concern in
our study supports provider-initiated open discussion of coping me-
chanisms during surveillance visits.

This study had several limitations. This analysis is limited by a small
sample size, and we acknowledge that additional differences may have
been detected with a larger dataset. Furthermore, although most pa-
tients filled out surveys close in proximity to their diagnosis, the range
of data collection “at diagnosis” was up to one year, and later responses
may not reflect pretreatment goals. Further, this study was limited to
subjects who completed both baseline and follow-up surveys and we
can not exclude the possibility that patients with poorest outcomes
(who are less likely to have been able to complete a follow-up survey)
may have different preferences.

In conclusion, treatment-related priorities generally do not change
during treatment for HPV-OPC cancer. The stability of relative valua-
tions of oncologic versus non-oncologic priorities supports the con-
servative adoption of deintensified treatement regimens. The unique
emergence of having a comfortably moist mouth highlights the im-
portance of patient counselling and the continued investigation of
strategies to prevent and treat xerostomia. Lastly, concerns tended to
decrease after treatment, although the persistence of some concerns
provides opportunities for patient education and support.
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