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ABSTRACT

Introduction: Evidence of patients’ experiences
of living with advanced basal cell carcinoma
(aBCC) are limited, particularly after hedgehog
pathway inhibitor (HHI) treatment. We
explored the burden of aBCC on symptoms and
patients’ everyday lives post HHI treatment.
Methods: In-depth, semi-structured, approxi-
mately 1-h qualitative interviews of US patients
with aBCC and prior HHI treatment were con-
ducted. Data were assessed using thematic
analysis with NVivo 1.0 software. Saturation
analysis was performed to ensure all concepts
were captured.

G. Konidaris
Sanofi, Reading, UK

D. Rofail - C.-I. Chen
Regeneron Pharmaceuticals, Inc., Tarrytown, NY,
USA

J. Randall - T. Symonds
Clinical Outcomes Solutions Ltd, Folkestone, Kent,
UK

P. R. LaFontaine (<)) - D. Bury - M. Sasane
Sanofi, Cambridge, MA, USA
e-mail: patrick.lafontaine@sanofi.com

A. Geiger
IQVIA, Mesa, AZ, USA

Present Address:
D. Bury
Novartis, Cambridge, MA, USA

Results: Fifteen patients (median age, 63 years;
locally advanced BCC, n = 9; metastatic BCC,
n = 6) were interviewed. A patient-led concep-
tual model was developed from the responses
using 10 symptoms and 15 impact categories
(comprising emotional/psychological, physical,
and social domains) identified as most com-
monly discussed and important to patients.
Overall, reported impacts were discussed more
commonly than reported symptoms. Impacts
most commonly discussed were related to
emotions (e.g., anxiety, worry, fear [n = 14;
93%]; low mood, depression [n = 12; 80%]) and
physical function (e.g., hobbies or leisure
activities [n = 13; 87%]). Symptoms most com-
monly discussed were fatigue and tiredness
(n = 14; 93%) and itch (n = 13; 87%). Out of all
reported impacts and symptoms, fatigue and
tiredness (n = 7, 47%) and anxiety, worry, and
fear (n = 6; 40%) were most bothersome to
patients. As a descriptive exercise, participant
responses were mapped to commonly used
patient-reported outcome scales in aBCC clini-
cal trials. Most expressed concepts were cap-
tured across two common measures in
oncology/skin conditions (European Organiza-
tion for Research and Treatment of Cancer
Quality of Life-Core 30 [EORTC QLQ-C30] and
Skindex-16 questionnaires), but sun avoidance
and others’ perception of skin cancer were not
explicitly mentioned by these instruments.

Conclusion: Patients with aBCC experienced a
significant disease burden post first-line HHI
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therapy, including major emotional and life-
style impacts. Accordingly, through this study,
patients with aBCC highlighted a significant
unmet need for second-line treatment options
post HHI therapy.

Keywords: Advanced basal cell carcinoma;
Patient-reported  outcomes; Post-hedgehog
inhibitor treatment; Qualitative research;
Quality of life; Symptoms and impacts

Key Summary Points

Why carry out this study?

Qualitative literature on the direct
experience of patients with advanced
basal cell carcinoma (aBCC) who
discontinue first-line treatment with a
hedgehog pathway inhibitor (HHI) is
sparse.

To better understand the patient
experience, this study aimed to identify
the reported symptoms and impacts on
health-related quality of life (HRQoL) that
are most important to patients with aBCC
who were previously treated with an HHI.

What was learned from the study?

Patients described a significant disease
burden in aBCC, even after previous
treatment with an HHI. The most
commonly discussed concepts were
fatigue and tiredness, itch, anxiety, worry,
and fear, such as day-to-day anxiety and
fear about the future. Of these, fatigue and
tiredness, anxiety, worry, and fear were
considered the most bothersome
concepts.

INTRODUCTION

Basal cell carcinoma (BCC) is the most common
form of non-melanoma (keratinocyte) skin
cancer in the USA, with approximately 3.6
million cases and more than 3000 deaths per

year [1]. In 2017, the global incidence of
reported BCC was 5,884,759 cases, reflecting a
77.4% increase in new diagnoses between 1990
and 2017 [2].

Surgical excision, when possible, is the
standard treatment of BCC. However, inade-
quate or incomplete excision increases the risk
of recurrence, and such tumors may require re-
excision [3-5]. Fewer than 1% of cases progress
to locally advanced or metastatic disease, col-
lectively referred to as advanced BCC (aBCC)
[6], and may consequently require systemic
therapy [7]. European Medicines Agency (EMA)
and US Food and Drug Administration (FDA)-
approved and guideline-recommended thera-
pies that target the hedgehog signaling pathway
(hedgehog pathway inhibitors, HHIs) have been
used as a first-line systemic therapy against
aBCC not amenable to curative surgery or
radiotherapy. Eventual discontinuation of first-
line HHI therapy is common because of pro-
gression of disease or adverse events [3-5, 8-14].
In 2021, the FDA and EMA approved the use of
cemiplimab, a programmed cell death-1 inhi-
bitor, for the treatment of patients with aBCC
previously treated with an HHI or for whom an
HHI is not appropriate [15].

Qualitative literature is sparse on the expe-
rience of aBCC from the patient perspective.
Shingler et al. [16] explored the psychological
and cosmetic burden to patients with aBCC by
constructing a series of health state vignettes
based on clinician input. Mathias et al. [17, 18]
developed a patient-reported outcome (PRO)
questionnaire describing BCC-related impacts,
stratified by basal cell nevus syndrome versus
aBCC. However, these methods did not provide
patients the opportunity to describe how they
experienced their disease in their own words.
Steenrod et al. [19] conducted qualitative
interviews with patients with BCC and identi-
fied high-level information on symptoms and
impacts, but this work did not develop a more
detailed understanding of the lived experience
of patients with this condition, and less than a
third of patients included had previous expo-
sure to HHI therapy.

There are a few validated PRO scales that
characterize the complex burden of oncologic
skin conditions. These include the European
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Organization for Research and Treatment of
Cancer Quality of Life-Core 30 (EORTC QLQ-
C30) questionnaire, a health-related quality of
life (HRQoL) measure developed for patients
with cancer that assesses a range of physical
limitations and mood [20], and the Skindex-16
questionnaire which was developed and vali-
dated to assess HRQoL in patients with BCC and
cutaneous squamous cell carcinoma [21]. The
EORTC QLQ-C30—the most commonly utilized
instrument to assess HRQoL in patients with
skin cancer [22]—and the Skindex-16 ques-
tionnaire provide valuable indicators of the
impact of disease on symptoms, functioning,
and quality of life, despite limiting the patient
to a set of predefined questions that may not
completely correspond with their experiences
with aBCC. Although the EORTC QLQ-C30 and
Skindex-16 questionnaires were previously
included in BCC clinical trials [23, 24], the
Skindex-16 questionnaire was not previously
used to assess HRQoL in patients with aBCC
post first-line HHI therapy.

The objective of this study, which is based on
constructivist principles, was to capture,
through semi-structured qualitative interviews,
the specific symptoms and impacts on HRQoL
that are most important to patients with aBCC
who previously received HHI therapy and
develop a conceptual model to better under-
stand the patient experience.

METHODS

This study was conducted in compliance with
Good Clinical Practice guidelines, including the
International Conference on Harmonization
guidelines, and was consistent with the most
recent version of the Declaration of Helsinki
[25]. All applicable local laws and regulatory
requirements were followed throughout the
study.

Study Design

In-depth semi-structured interviews were con-
ducted with US patients with metastatic or
locally advanced BCC. The interviews were ini-
tially planned to be face-to-face but were

replaced with telephone interviews owing to
the severe acute respiratory syndrome coron-
avirus 2 (COVID-19) pandemic. To facilitate the
opportunity for patients to mention concepts
spontaneously, a discussion guide was devel-
oped based on informal literature searches
[1, 19, 26-28] and the researchers’ experience
with qualitative research and clinical outcome
assessment research. The discussion guide was
developed so that interviewers could maintain a
level of consistency between patient interviews
and ensure that all key topics were adequately
covered. The discussion guide comprised of four
sections: (1) the “overview of the interview”
which stated the objective and schedule, (2) the
“interview instructions” for the person con-
ducting the interview, (3) the “introduction”
where objectives and disclosures were discussed
with the participant, and (4) the “interview”
where concept elicitation took place, and the
interview was concluded. Interviews were
designed to last approximately 60 min and were
conducted by two trained qualitative research-
ers who had substantial experience conducting
qualitative interviews across numerous studies,
including oncology. The interviewers received
project-specific training to ensure that they
were familiar with the project objectives, dis-
cussion guide, and disease area, including mock
interviews prior to speaking with patients. To
ascertain unbiased responses and encourage
spontaneous discussion, interviewers were
specifically instructed per the discussion guide
to use open-ended questions, and use probes to
follow-up without inadvertently leading a par-
ticipant’s response. A list of example interview
questions is provided in Table 1. Interviews
were designed to be exploratory and semi-
structured to allow for an in-depth under-
standing of individual experiences in living
with metastatic or locally advanced BCC post
HHI treatment. Specifically, semi-structured
interviews allowed for the investigation of
thoughts, experiences, and details volunteered
by the participants that would not be possible
with structured interviews [29].

Interviews proceeded as follows: brief initial
questions designed to establish rapport and
open the conversation (e.g., “Could you tell me
what symptoms you are experiencing now,
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Table 1 Example interview questions

1. Could you tell me what symptoms you are experiencing NOW, relating to your [BCC]?

How long has this symptom been present?
Is this symptom important to you?

When did you notice this?

How else would you describe that feeling? What other words would you use to talk about it?

Where on/in your body do you experience this? Are there any other areas you get this? (verbalize location for recording)

How severe is it? Could you rate it from 0 to 10 (where 0 is not bad at all and 10 is the worst possibly it could be)?

2. Thinking about how your [BCC] is NOW, can you tell me if it ever makes anything difficult to do, or prevents you

from doing anything?

3. We would like to understand any other experiences you have had in terms of symptoms or how living with [BCC]

affects your daily life. What we would like to do now is go through some other areas to see if there are things you are

currently experiencing relating to your [BCC]? Some people with [BCC] experience [concept from table not

previously mentioned], is this something that you have experienced due to your [BCC]?

4. Thinking about all of the topics we have discussed relating to your [BCC], which would you say are the three most

important to you?

BCC basal cell carcinoma

related to your BCC? Thinking about how your
BCC is now, can you tell me if it ever makes
anything difficult to do, or prevents you from
doing anything?”), a series of focused questions
to explore topics of interest (e.g., “We would
like to understand any other experiences you
have had in terms of symptoms or how living
with BCC affects your daily life. What we would
like to do now is go through some other areas to
see if there are things you are currently experi-
encing relating to your BCC"), probes to explore
relevant issues not previously mentioned in the
interview (e.g., “Some people with BCC experi-
ence [concept from table not previously men-
tioned]. Is this something that you have
experienced due to your BCC?”), and a request
for participants to rank the three most bother-
some symptoms and impacts that had been
discussed in the interview (e.g., “Thinking
about all of the topics we have discussed relat-
ing to your BCC, which would you say are the
three most important to you?”). All interviews
were recorded and transcribed verbatim. All
data were analyzed using thematic analysis. No

therapeutic interventions or treatments were
administered as part of this study.

Patient Selection Criteria

Patients were eligible for study enrollment if
they had a clinical diagnosis of aBCC, prior HHI
treatment, and met the inclusion criteria, as
assessed by the treating physicians. Key inclu-
sion criteria were age 18 years or older; ability to
understand informed consent and to participate
in the interview; being unlikely to benefit fur-
ther from HHI treatment because of disease
progression, treatment intolerance, or stable re-
sponse while undergoing HHI treatment; and
being treatment-naive following the cessation
of HHIs. Key exclusion criteria included eligi-
bility of their BCC for curative surgery or cura-
tive radiotherapy, clinical diagnosis of
cutaneous squamous cell carcinoma, untreated
brain metastases, chronic drug or alcohol abuse,
or significant uncontrolled psychiatric or phys-
ical comorbidities that would impact the ability
of patients to participate in this study.
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Recruitment

Recruitment was conducted through an agency
that contacted oncologists to identify individ-
uals who met the study eligibility criteria under
a Health Insurance Portability and Account-
ability Act waiver. Prior to any study-related
procedure, eligible patients who agreed to par-
ticipate provided a signed and dated fully
informed consent form and an Authorization to
Use and Disclose Personal Health Information
Form. Upon recruitment, the treating clinicians
completed an Eligibility Assessment Form to
screen each participating patient based on the
inclusion and exclusion criteria. For each eligi-
ble participant, the treating clinicians com-
pleted a brief Medical History Form to
document date of aBCC diagnosis, date of HHI
therapy discontinuation, characterization of the
patient’s disease as metastatic or local BCC, as
well as a current and previous history of treat-
ments with dosages, treatment/symptom target
(e.g., pain reduction), treatment start date, and
response to treatment. The clinicians worked
with the participants to complete a Demo-
graphic Health Information Form that listed
gender, ethnicity, race, education, and
employment status.

Target quotas were used to obtain diverse
representation of age, sex, ethnicity, education,
metastatic versus locally advanced status, and
length of time post HHI treatment. The mini-
mum target quotas, which were intended to
provide a broad representation of the second-
line eligible aBCC patient population, included
six patients of greater than 65 years of age, six
men, four women, two patients who identified
as Hispanic, two patients with a high school
diploma as the highest level of education, two
patients with metastatic BCC, eight patients
with locally advanced BCC, and seven patients
at least 6 months beyond the cessation of first-
line HHI treatment.

Analysis

Transcripts of the interviews were entered into
NVivo 10 (updated to NVivo 1.0 during analy-
sis), a software package designed to facilitate the

storage, coding, and analysis of qualitative data
[30]. Thematic analysis is a well-accepted and
widely used approach for interpreting qualita-
tive data [31] that uses both inductive and
deductive coding and was considered the most
suitable methodology for the present study. In
thematic analysis, line-by-line coding is used to
identify meaning in the transcripts and to
identify any themes, patterns, or features of
interest within the data relating to the research
aims. The initial pass of the data focused on
inductive coding methods which were then
followed up using a deductive approach.

The data were also subjected to concept sat-
uration analysis [32], which was undertaken by
splitting the study sample into three equal
groups of five based on the order in which they
were interviewed. If a concept was discussed
spontaneously or endorsed after probing by at
least one patient within a group, it was noted as
having been raised as relevant within that
specific group. Concept saturation was consid-
ered met when no new themes or descriptions
of concepts were identified in the final group of
interviews.

Following coding, the signs, symptoms, and
impacts reported by patients during the inter-
views were used to generate a patient-led con-
ceptual model [33, 34]. The conceptual model
was a visual representation of aspects of
patients’ experience living with aBCC. Impacts
reported by patients were categorized into
emotional/psychological, physical, and social
domains. As an exploratory and deductive
exercise, concepts covered by the EORTC QLQ-
C30 [20] and Skindex-16 [21] questionnaires,
two widely used measures in oncology and skin
condition clinical trials, were mapped to those
identified during the interviews to descriptively
assess the adequacy of the concept coverage of
these PRO measures in assessing the burden of
aBCC.

RESULTS

Patient Characteristics

The quotas for age, gender, ethnicity, educa-
tion, and condition status were all met or
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exceeded during the study. However, the target
quota (n = 7) for participants at least 6 months
beyond cessation of HHI therapy was met by
only two patients. This in part was due to
recruitment delays associated with the COVID-
19 pandemic, and recruiters were unable to
identify sufficient patients to meet this quota.
After the recruitment of the first ten partici-
pating patients, feedback from the recruiter was
reviewed, and the study team agreed that this
quota could be removed.

There were 15 participants enrolled in the
study with a median age (range) of 63 (38-73)
years. Most participants identified as White race
(66.7%) and non-Hispanic/Latino ethnicity
(73.3%) and were predominantly female (60%)
(Table 2). Sixty percent of participants had
locally advanced BCC and 40% had metastatic
BCC. Median (range) time since initial diagnosis
of BCC was 10.1 (4.1-61.2) months, the median
(range) time from initial BCC diagnosis to aBCC
diagnosis was 6.8 (0.3-56.4) months, and med-
ian (range) time since cessation of HHI treat-
ment was 2.8 (0.7-9.1) months (Table 2). All
participants had received previous HHI treat-
ment, most commonly sonidegib (n = 10), and
12 patients reported prior Mohs surgery. No
other treatments were reported. No differences
were seen in the data between any of the com-
pared subgroups (sex, race, ethnicity, or clinical
status).

Main Findings

Concept saturation for reported signs, symp-
toms, and impacts were considered met, with
no new concepts identified in the final round of
five interviews. A patient-centered conceptual
model was developed based on ten reported
symptoms and 15 reported impact categories
(divided into emotional/psychological, social,
and physical domains) that were most com-
monly discussed and considered important to
patients (Fig. 1). Four concepts were each dis-
cussed by only one participant, namely vomit-
ing, difficulties with memory, feeling generally
ill, and financial difficulties. These concepts
were thematically determined to not be core
concepts and were subsequently excluded in the

Table 2 Patient demographics and baseline characteristics

Total (N = 15)

Demographic variables

63.0 (38.0-73.0)

Age, years, median (range)

Age, years, mean (SD) 56.7 (12.1)
Male, 7 (%) 6 (40.0)
Race, 7 (%)
White 10 (66.7)
Black/African American 1(6.7)
Asian 0
American Indian/Alaska Native 1(67)
Native Hawaiian/Pacific Islander 0
Other (Hispanic) 3 (20.0)
Hispanic/Latino, 7 (%) 4 (26.7)
Non-Hispanic/Latino, 7 (%) 11 (73.3)

Education, 7 (%)

Did not complete high school 0

High school diploma 3 (20.0)
Some college or certification program 5 (33.3)
College or university degree 5 (33.3)
Graduate degree 2 (133)

Clinical variables
Months since BCC diagnosis

Median (range) 10.1 (4.1-61.2)

Mean (SD) 19.9 (19.5)
Months since discontinuation of HHIs

Median (range) 2.8 (0.7-9.1)

Mean (SD) 3.1 (2.2)
Months from BCC diagnosis to aBCC diagnosis

Median (range) 6.8 (0.3-56.4)

Mean (SD) 167 (17.9)
Metastatic, 7 (%) 6 (40.0)
Locally advanced, 7 (%) 9 (60.0)
Previous treatments, 7 of patients

Mohs surgery 12

Sonidegib 10
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Table 2 continued

Demographic variables Total (N = 15)

Vismodegib 5
Duration of sonidegib treatment, months
9 (3-17)
6 (4.6)

Median (range)
Mean (SD)
Duration of vismodegib treatment, months
4 (1-6)
34 (1.7)

Median (range)
Mean (SD)

aBCC advanced basal cell carcinoma, BCC basal cell car-
cinoma, HHI hedgehog pathway inhibitor, SD standard

deviation

conceptual model. For all concepts, no clear
qualitative differences could be discerned across
any subgroup (sex, ethnicity, or metastatic ver-
sus locally advanced BCC).

Patient-Reported Symptoms

The most commonly discussed symptom,
reported by all but one participant (n = 14;
93%), was fatigue and tiredness (Table 3). This
symptom was reported spontaneously by 12
participants, with an  additional two

participants reporting it after some probing.
Various terms were used by participants to
describe their fatigue and tiredness, including
“lack of energy” (n=9) and “mentally and
physically exhausted” (n = 7). One participant
commented, “Saying tired, that’s putting it a
little mildly. I would say it's an exhaustion. I
feel like I'm exhausted. Sometimes I wake up
and I feel like I didn’t sleep.” Fatigue and
tiredness were classified as important by 12 of
the 14 participants, with one participant stat-
ing, “It’s important, ‘cause there’s so much that
[ wanna do but my body just won’t let me do
it.” The remaining two participants indicated it
was not important and had little impact on
their day-to-day life, e.g., “[Fatigue and tired-
ness] doesn’t bother me. It's not severe enough
to bother me right now.” Consistency of fatigue
and tiredness was discussed by 12 participants,
and results varied; six participants described
feelings of tiredness as generally constant, and
six spoke about how it was more variable. Feel-
ings of fatigue and tiredness were considered to
impact other aspects of their day-to-day lives,
including sleep (n = 7), social interactions and
activities (n = 5), household tasks (n = 4), and
personal hobbies and activities (n = 4).

Itch was the second most commonly dis-
cussed symptom of aBCC (n = 13; 87%), arising
spontaneously in discussion with 11 partici-
pants, and after probing with an additional two
participants. The location of the itch was

Symptoms

Impacts due to BCC Symptoms

Fatigue and tiredness
Itch

Physical appearance
of BCC on the skin
(scaring, open
wounds etc)

Lack of appetite
Pain

Lack of physical
strength

Nausea

Diarrhea
Constipation
Shortness of breath

Anxiety, worry, fear

Low mood and depression
Skin cancer perception
Difficulties concentrating
Frustration, anger,

Challenges with social
interactions
Modifications to activities
to avoid sun

Emotional/Psychological Physical

Limitations with hobbies
or leisure activities
Needing to rest more
often

Difficulties doing

Work limitations
Difficulties walking

irritability strenuous activities
Embarrassment Need help with day-to-
day activities
Social Trouble sleeping HRQOL

Fig. 1 Patient-centered conceptual model of aBCC after first-line HHI therapy discontinuation. BCC basal cell carcinoma,
HRQoL health-related quality of life
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Table 3 Reported symptoms and areas of impact

Concept Sub-concept Total patients First mention, Reported when
mentioning (%) spontaneous, 7 probed, »
Symptoms Fatigue and tiredness 14 (93) 12 2
lech 13 (87) 11 2
Physical appearance of BCC on 9 (60) 5 4
skin
Lack of appetite 8 (53) 0 8
Pain 7 (47) 5 2
Lack of physical strength 5 (33) 5 0
Nausea 4 (27) 1 3
Diarrhea 4 (27) 1 3
Constipation 2 (13) 0 2
Shortness of breath 2 (13) 0 2
Vomiting 1(7) 0 1
Difficulty with memory 1(7) 0 1
Feeling generally ill 1(7) 1 0
Physical impacts Limitations with hobbies or 13 (87) 9 4
leisure activities
Needing to rest more often 10 (67) 1 9
Difficulties doing strenuous 9 (60) 2 7
activities
Need help with day-to-day 8 (53) 5 3
activities
Trouble sleeping (staying asleep 8 (53) 2 6
and going to sleep)
Work limitations 4 (27) 1 3
Difficulties walking 3 (20) 0 3
Emotional/ Anxiety, worry, fear 14 (93) 13 1
psychological Low mood or depression 12 (80) 6 6
impacts )
Perception by others of skin 9 (60) 4 5
cancer
Difficulties concentrating 8 (53) 2
Frustration, anger, irritability 8 (53) 4 4
Embarrassment 7 (47) 4 3
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Table 3 continued
Concept Sub-concept Total patients First mention, Reported when
mentioning (%) spontaneous, 7 probed, »

Social impacts Challenges with social 8 (53) 5 3

interactions

Modifications to activities to 7 (47) 7 0

avoid sun
Other Financial difficulties due to skin 1 (7) 0 1

condition

BCC basal cell carcinoma

dependent on the location of the participant’s
BCC, with the most common locations being
the back (n=35) and neck (n=4). Itch was
described as important to their experience of
the condition by nine of the 13 participants,
and those who described it as unimportant
stated it was not important at the moment, or
that it was not currently bothersome. As with
fatigue and tiredness, the consistency of itch
also varied between participants, with five par-
ticipants describing their itch as constant, and
seven as more variable.

Less commonly discussed symptoms inclu-
ded the physical appearance of BCC on the skin
(scarring, open wound, etc.; n = 9; 60%), lack of
appetite (n = 8; 53%), pain (n = 7; 47%), lack of
physical strength (n =35; 33%), nausea (n = 4;
27%), diarthea (m=4; 27%), constipation
(n=2; 13%), and shortness of breath (n=2;
13%) (Table 3).

Patient-Reported Impacts

Impacts were more commonly discussed by
participants than symptoms. Anxiety, worry, or
fear were discussed by all but one of the enrolled
participants (n = 14; 93%), 13 spontaneously
and one after probing. These three emotional
impacts were grouped based on participant
feedback on similar concepts that captured dif-
ferent aspects of the same feelings. Most par-
ticipants (n = 11; 73%) discussed being worried,
anxious, and afraid about the future, with 5

(33%) feeling generally anxious from day to
day. One participant described the emotional
impact of BCC, “[My BCC] gives me a lot of
anxiety, I would, I would say... Just because I
know at this point that it has locally advanced
in the same region. Um, and there’s nothing
that we can do about it right now, or ever, at
this point.”

The second most common reported emo-
tional impact was low mood or depression
related to aBCC (n = 12; 80%). This was dis-
cussed spontaneously by six participants and by
the remaining six participants after probing. All
participants who reported emotional impact
identified it as important to them, and six
described it as intermittent based on the repor-
ted symptoms they were experiencing at any
given time. Terms used to describe these feel-
ings included “emotional,” “emotional wreck,”
and “feeling vulnerable and worthless.” Emo-
tional impacts, which were less commonly
reported, included skin cancer perception by
others (n =9; 60%), difficulties concentrating
(n = 8; 53%), frustration, anger, and irritability
(n =8; 53%), and embarrassment (n = 7; 47%).

The most discussed physical impact of aBCC
was the limitation of hobbies or leisure activi-
ties. Thirteen participants discussed this con-
cept, nine spontaneously and four after
probing. Fatigue and tiredness was found to
impact the hobbies or leisure activities of four
participants, and two identified a lack of
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physical strength as the symptom causing this
impact, e.g., “I used to love to cook... I don’t
have the strength to stand over a stove, or a
barbecue, or anything to, for a long period of
time to cook a meal.” Other physical impacts of
aBCC that were discussed less commonly
included needing to rest more often (n = 10;
67%), difficulties doing strenuous activities
(n=9; 60%), needing help with day-to-day
activities (n = 8; 53%), trouble sleeping (n = 8§;
53%), work limitations (n = 4; 27%), and diffi-
culties walking (n = 3; 20%).

Social impacts of aBCC were discussed less
commonly than physical or emotional/psycho-
logical impacts. Challenges with social interac-
tions and modifications to activities to avoid
the sun were described by eight (53%) and
seven (47%) participants, respectively.

Most Bothersome Patient-Reported Symptoms
and Impacts

As part of the interview guide, participants were
also asked to identify the top three symptoms
and/or impacts associated with their aBCC
condition which were considered to be the most
bothersome (Table 4). Most participants tended
to pick impacts rather than symptoms as their
most bothersome concept, consistent with the
finding that participants were more likely to
discuss impacts than symptoms during the
interviews. In total across all categories, the
most commonly selected symptom was fatigue
and tiredness (n = 7) and the most commonly
selected impact was the emotional impact of
anxiety, worry, and fear (n = 6). Some partici-
pants selected overarching rather than specific
concepts as the most bothersome, such as the
inability to “live a normal life” because of their
aBCC (n = 3).

DISCUSSION

Most patients with aBCC discontinue the cur-
rently recommended first-line treatment com-
prising HHIs (vismodegib or sonidegib) because
of adverse events or disease progression
[5, 13, 14]. To our knowledge, there is limited
literature examining the experiences of patients
living with aBCC post HHI treatment. Through

in-depth interviews and qualitative thematic
analysis, we were able to determine the reported
symptoms and impacts most important to this
patient population. We developed a conceptual
model and identified whether concepts impor-
tant to patients with aBCC were captured by
widely used instruments that measure HRQoL:
the EORTC QLQ-C30 and Skindex-16
questionnaires.

Qualitative interviews with patients who
have aBCC and prior HHI treatment identified
that the condition has a substantial impact on
daily life. The reported impacts of aBCC were
discussed more commonly than the reported
symptoms, with the most commonly discussed
impacts related to emotions and physical func-
tion. The reported impacts of aBCC could con-
sistently be mapped back to two concepts:
anxiety, worry, and fear, and fatigue and tired-
ness, consistent with these domains being listed
most commonly as bothersome (Table 3). That
there were no differences in the data between
any of the compared subgroups (sex, race, eth-
nicity, or clinical status) indicates the concepts
are likely to apply to a full range of patients with
aBCC.

To our knowledge, the only other qualitative
interview study assessing the experience of
patients with BCC was conducted by Steenrod
et al. [19]. Steenrod et al. and our study identi-
fied a number of reported symptoms and
impacts in common such as fatigue, itch, pain,
impacts on daily activities, and depression. The
Steenrod et al. study interviewed patients with
nonadvanced and advanced disease in separate
cohorts and established that patients with
advanced disease experienced a greater impact
on their emotional well-being and daily func-
tioning than patients with nonadvanced dis-
ease. Unlike in the Steenrod et al. study,
participants in our study were mostly female
and, per eligibility criteria, all had previously
received HHI therapy for aBCC. Owing to dif-
ferences in the baseline characteristics of the
patient populations, comparisons across these
studies must be made with caution, but both
studies generally portray a significant burden to
patients with aBCC.

Steenrod et al. recommended that while
HRQoL domains should evaluate changes in
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Table 4 Most bothersome patient-reported symptoms and impacts

Concept Sub-concept Number of times concepts selected as
First most Second most Third most
bothersome bothersome concept bothersome
concept concept
Symptoms Fatigue and tiredness 3 3 1
Itch - 3 1
Physical appearance (scarring, 1 1 2
open wounds, etc.)
Pain - - 1
Lack of physical strength 2 - -
Diarrhea - 1 -
Physical impacts Limitations with hobbies or - 1 -
leisure activities
Difficulties doing strenuous - 1 -
activities
Emotional/ Anxiety, worry, fear 2 3 1
psychological Low mood or depression 1 - -
impacts
Frustration, anger, irritability - - 1
Embarrassment 1 - -
Social impacts Challenges with social 2 - 2
interactions
Other responses Living normal life 3 - -
No response/refused to answer - 2 6

daily activities among patients with nonad-
vanced disease, a broader assessment that cap-
tures changes in lifestyle is needed for patients
suffering from advanced disease [19]. The
results of our study have made it possible to
begin addressing this need by identifying
impacts in greater detail than has been done
previously. The granularity of results reported
in our study allowed for the development of a
conceptual model that reflected the patient
experience living with aBCC (Fig. 1). Although
these concepts have variously been reported
previously either in PRO measures or patient
interviews, the conceptual model is a new
addition that captures them in one place. Of

note, the conceptual model is a visual repre-
sentation of concepts important to patients, but
not necessarily indicative of any theoretical
underpinnings.

Consistent with previous findings, patients
significantly changed their behavior to mitigate
the reported impact of BCC symptoms [19]. For
example, patients reported avoiding the sun,
covering up, using sunblock, or staying indoors,
which was burdensome and impacted their
HRQoL. Such behavioral modifications were
closely linked with the impact on social inter-
action, limitation on hobbies and activities,
needing help with day-to-day activities, and
work impediments. Some concepts described as
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“mild” or “not important” still had the potential
to substantially impact patients, for example,
pain, which although mild in intensity was
nonetheless annoying and frustrating.
Recognition is growing for the need to
include PRO measures in the clinical investiga-
tions of aBCC [35]. PRO measures such as the
EORTC QLQ-C30 [20] and Skindex-16 [21],
which are commonly used in clinical trials for
aBCC, provide a list of symptoms and impacts
which patients score to assess their quality of
life. As a descriptive exercise, we mapped par-
ticipant responses and the resulting conceptual
model to these PRO questionnaires to examine
where concept coverage exists or may require
adjustment. Results from the current study
validated the use of EORTC QLQ-C30 and
Skindex-16 questionnaires for aBCC, but also
provided patients the opportunity to identify
new concepts that may not have been covered
by these PROs. Skin cancer perception by others
and modifications to activities to avoid the sun
were not explicitly captured by these instru-
ments, although sun avoidance was likely con-
sidered by patients while answering EORTC
QLC-C30 Item 7 (hobbies or leisure activities)
and Skindex-16 Item 16 (work or do what you
enjoy). Overall, most of the core concepts
identified during the qualitative interviews were
appropriately captured between both the
EORTC QLQ-C30 and the Skindex-16, when
these two instruments were used together to
assess a patient’s HRQoL. The Skin Cancer
Index, a PRO instrument recently developed
based on expert opinion, patient feedback, and
existing literature [36], may also be useful to
include in future investigations of patients’
experience living with aBCC. To date it has seen
limited use in clinical trials for BCC.
Qualitative research is intentionally based on
a small sample size with an emphasis on in-
depth analysis of the patient experience.
Therefore, no statistical testing was conducted
as part of this study. Because saturation depends
on homogeneity of the sample and the concepts
under study, and since saturation was achieved
at 15 patients, it is likely that the issues dis-
cussed were relevant to this patient group and

that no pertinent issues were overlooked.
However, one limitation to this study is that it
was only conducted in the USA and may not
represent a sufficiently heterogeneous popula-
tion to reflect patients with aBCC worldwide.
Also, recruiters were unable to meet the study
quota for seven patients with aBCC who had
progressed at 6 months post HHI cessation; only
two (13%) were recruited for this quota. These
patients may have a different experience of
their disease and may be underrepresented in
the study, although the time in months since
HHI therapy discontinuation varied widely
among the participants, with a median (range)
of 2.8 (0.7-9.1) months (Table 2). Additionally,
the reason for initial discontinuation of HHI
therapy is unknown (e.g., tolerability, disease
progression, etc.). Depending on the specific
reason(s) for discontinuing HHIs, patients may
have different lived experience with their aBCC.
Face-to-face interviews would have enabled the
interviewers to ascertain non-verbal cues in
addition to verbal responses. Whilst observing
these non-verbal cues may have further
enhanced communication and discussions, our
focus was on themes emerging from what was
spontaneously said and thus empirically driven.
In this respect, the change in mode of data
collection is unlikely to have impacted the
results.

CONCLUSIONS

This qualitative study highlights the substantial
burden aBCC imposes on the daily lives of
patients following first-line systemic therapy
with HHIs. Patient-reported symptoms and
impacts identified as most bothersome were
fatigue and tiredness, anxiety, worry, and fear.
A common theme expressed by patients was the
inability to lead a normal life. Given that
patients with aBCC often discontinue first-line
systemic therapy with HHIs because of disease
progression or intolerance, there is an unmet
need for second-line therapies to address the
needs of patients and improve their HRQoL.
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