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ABSTRACT

Introduction: Patients living with biliary tract
cancer (BTC) experience a decline in health-
related quality of life (HRQoL). This study
aimed to obtain a comprehensive

understanding of the patient experience of BTC-
related signs/symptoms and the impacts of
these on daily functioning and HRQoL.
Methods: Patients with BTC participated in
qualitative semi-structured concept elicitation
interviews. Signs/symptoms and impacts of BTC
were initially explored by targeted literature
searches and interviews with five clinicians.
Patient interviews were transcribed and coded
using qualitative research software. Concept
saturation was assessed over five interview
waves. A sign/symptom or impact was defined
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as ‘‘salient’’ if mentioned by C 50% of patients,
with a mean disturbance rating of C 5 (0–10
scale). A conceptual model of the patient
experience of BTC-related signs/symptoms and
impacts was produced.
Results: Twenty-three patients from the USA
(78% women; median age: 54 years), diagnosed
as having early (n = 3), locally advanced
(n = 11) or metastatic (n = 9) disease, were
interviewed. Sixty-six signs/symptoms and 12
impacts were identified. Of these, 46 signs/
symptoms and 8 impacts were not identified
from the targeted literature or clinician inter-
views. Concept saturation was reached by the
fourth of five interview waves. Fourteen disease-
related signs/symptoms (including fatigue/lack
of energy, abdominal pain, lack of appetite,
insomnia and diarrhoea) and three impacts
(physical, emotional and cognitive impacts)
were deemed ‘‘salient’’. The conceptual model
included 50 signs/symptoms and 12 impacts.
Conclusion: Patients with BTC reported a range
of signs/symptoms and impacts that negatively
affect daily functioning and HRQoL.

Keywords: Biliary tract cancer; Interview study;
Qualitative research

Key Summary Points

Why carry out this study?

Patients living with biliary tract cancer
(BTC) experience a decline in health-
related quality of life (HRQoL).

This study aimed to obtain a
comprehensive understanding of the
patient experience of BTC-related signs/
symptoms and the impacts of these on
daily functioning and HRQoL.

What was learned from the study?

Qualitative interviews in patients
diagnosed with BTC identified signs/
symptoms and impacts associated with
the disease experience, including some
that may not have been previously
identified by the literature and clinicians
experienced in treating BTC.

Understanding patient experience can
inform the selection of patient-reported
outcomes in clinical trials of BTC
treatments.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14762973.

INTRODUCTION

Biliary tract cancer (BTC; also known as bile
duct cancer) includes malignancy of the peri-
hilar, distal and intrahepatic bile ducts and gall
bladder [1]. While the incidence of BTC is low
in Western countries (0.35–2 cases per 100,000
population), studies report that the frequency
of cases has increased progressively over the
past four decades [2, 3]. The incidence of BTC is
generally higher in Asian and South American
countries when compared with the rest of the
world [4]. In Northeast Thailand, BTC is the
most common type of cancer and, accordingly,
the region has the highest prevalence of BTC
worldwide ([80 cases per 100,000 population)
[5–7]. With the exception of the earlier stages of
gall bladder cancer, which have 5-year survival
rates of between 50% and 80%, the prognosis
for BTC is poor across all stages of disease, with
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5-year survival rates of 5–30% [4]. One factor
that is likely to contribute to these poor survival
rates is that BTCs are often diagnosed at an
inoperable or even at a metastatic stage [8–10].
Further, despite potentially curative surgical
removal for localized disease, relapse rates are
high [11]. For patients with late-stage disease,
palliative treatment may be the only option,
usually in the form of chemotherapy.

Patients with BTC have reduced health-re-
lated quality of life (HRQoL) due to a combi-
nation of tumour- and treatment-related signs
or symptoms (signs/symptoms) and the impact
of these signs/symptoms on functioning.
Tumour-related signs/symptoms vary depend-
ing on tumour type, location and stage of the
disease [12]. Signs/symptoms reported in the
literature include jaundice/yellow skin colour,
pain/discomfort in stomach area, back pain,
other unspecified pain, nausea, fatigue/lack of
energy, weight loss, sleep problems, lack of
appetite and general unwell feeling [13–18].
Impacts mentioned in the literature include
anxiety, inability to do usual activities, depres-
sive mood, trouble meeting the needs of the
family and financial difficulties [13, 16, 18].
Patients’ HRQoL tends to decline as the disease
becomes more advanced. This may, in part, be
associated with patients undergoing more
invasive surgical procedures, systemic
chemotherapeutic treatments and/or palliative
treatments during the later stages of BTC
[19, 20].

Patient-reported outcome (PRO) question-
naires are increasingly being utilized to assess
outcomes in cancer and are often recommended
by regulatory agencies to evaluate the impact of
the disease and treatment on patient-reported
symptoms, functioning and HRQoL [21–23]. In
the development of a new PRO questionnaire or
the assessment of whether an existing ques-
tionnaire is fit for purpose, the concepts that
need to be covered are identified from the
published literature, interviews with clinicians
experienced in treating the target patient pop-
ulation and, most importantly, interviews with
patients [24]. Concept elicitation interviews
with patients can capture in-depth qualitative
information of the experience of patients living
with a disease and can be used to assess whether

a PRO questionnaire effectively captures rele-
vant concepts of the patient experience, such as
disease- and treatment-related symptoms.

There is a lack of data on the lived experience
of patients with BTC, particularly studies that
consider the patient experience at different
disease stages; the limited studies available
focus on the patient experience of specific
oncological treatments [25, 26] or patient
involvement in care [27]. This lack of data may
be reflective of the relative rarity of BTCs. The
aim of the current study was to obtain a com-
prehensive understanding of the patient expe-
rience of BTC-related signs/symptoms and
impacts on daily functioning and HRQoL, at
different stages of disease and for various BTC
subtypes, to guide patient-centred outcomes
measurement.

METHODS

This was a qualitative patient interview study,
which led to the development of a conceptual
model of the patient experience of BTC. An
initial literature search (identifying BTC-related
signs/symptoms, impacts and existing PRO
questionnaires) and qualitative interviews with
clinicians were also performed to guide the
patient interviews. The qualitative interview,
research protocol, interview guide and all
patient communication documents were
reviewed and approved by the New England
Institutional Review Board (NEIRB) in January
2019.

Targeted Literature Search

A preliminary all-stage conceptual model of
disease-related signs/symptoms and impacts in
patients with BTC was developed from targeted
literature searches in PubMed of published
articles from 1 January 2013 to 16 August 2018.
This data search was used to inform a clinical
trial starting 16 April 2019. Search terms inclu-
ded BTC disease-related, patient experience and
PRO terms (Supplementary Table 1).
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Qualitative Interviews

Clinician Interviews
Semi-structured interviews were conducted over
the telephone with clinicians experienced in
treating BTC in Italy, Japan, Spain, South Korea
and the USA. Interviews lasted approximately
75 min and were conducted by three trained
interviewers (one male and two female research
consultants, educated to MSc or PhD level,
including author Xandra Lie) experienced in
qualitative research across a wide range of
therapeutic areas. Interviewers were without
bias or assumptions regarding this study. There
was no relationship between interviewers and
clinicians prior to study commencement. The
interviews were conducted using a standardized
interview guide with open-ended and prompted
questions to explore the symptoms and impacts
that the clinicians observed in patients with
BTC. Clinicians reviewed the concepts identi-
fied from the review of the literature.

Patient Interviews
Twenty-three patients from the USA were
recruited for the interview study with assistance
from the patient advocacy group, the Cholan-
giocarcinoma Foundation (CCF) (https://
cholangiocarcinoma.org/). Participants pro-
vided consent online and then answered several
screening questions to confirm eligibility. Eli-
gibility criteria included being C 18 years old
with a diagnosis of BTC, including cholangio-
carcinoma (perihilar, distal or intrahepatic)
and/or gall bladder carcinoma, based on histo-
logical/radiological confirmation and physician
diagnosis confirmation forms. Patients with
early (stage I, gall bladder and perihilar BTC, or
distal or intrahepatic BTC), locally advanced
(stage II–IVA, gall bladder or perihilar BTC, or
stage II–III, distal or intrahepatic BTC) and
metastatic (stage IVB, gall bladder or perihilar
BTC, or stage IV, distal or intrahepatic BTC)
disease were included in this study. All 23
recruited patients participated in this study.

Patient Interview Procedure
A semi-structured interview guide was devel-
oped, informed by data gathered from the

qualitative literature review and clinician
interviews. The telephone interviews were con-
ducted by three trained interviewers (one male
and two female research consultants, educated
to MSc or PhD level) with experience in con-
ducting individual patient concept elicitation
interviews, and lasted between 75 and 90 min
each; other project team members were occa-
sionally present on the calls for training pur-
poses (with permission from the patient). There
was no relationship between interviewers and
patients prior to study commencement. Partic-
ipants were made aware that the output of the
interview may contribute to the development of
new BTC treatments. Participants were asked a
set of open-ended questions, and interviewers
followed up with probing questions as needed
to explore the patient experience of concepts
that patients did not mention spontaneously.
Patients were asked about their first experience
of the condition and how their experience may
have changed over time, and were asked to list
and discuss the current signs/symptoms and
impacts of the condition and its treatments. To
further explore the underlying causes of symp-
toms, during the interview patients were asked
whether they thought symptoms were ‘‘disease-
related’’, ‘‘treatment-related’’ or ‘‘disease- and
treatment-related’’, as well as whether a symp-
tom was experienced before, during or after
treatment. No further interviews were con-
ducted, and patients did not provide feedback
on the findings. The interview methodology
utilized in this study is in line with recom-
mendations provided by the International
Society for Pharmacoeconomics and Outcomes
Research (ISPOR) Good Research Practices Task
Force [24].

Data Analysis

The subtype of participants’ BTC (intrahepatic,
perihilar or gall bladder cancer) was recorded to
enable sub-group analysis. Prior to descriptive
coding, patient interviews were recorded, tran-
scribed and anonymized for thematic analysis.
The interview transcripts were then coded,
using a codebook developed from the prelimi-
nary conceptual model using qualitative
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research software (Atlas.ti v8, Atlas.ti Scientific
Software Development GmbH, Germany). Two
researchers coded the same transcripts inde-
pendently, testing for inter-coder agreement
after each transcript and discussing changes to
the codebook and coding rules. After three
transcripts, the coders achieved good inter-
coder agreement (predefined as Krippendorff’s
C-alpha binary[ 0.7 [28]), and the remaining
transcripts were divided among the coders.
During coding, spot checks were conducted to
ensure the codes made sense based on patient
response and code language, and groupings
were refined as needed. The frequency of con-
cepts was cross-checked with live capture sheets
that were filled in during the interviews by the
interviewers. Concepts were deemed ‘‘salient’’ if
C 50% of patients mentioned the concept and it
had a disturbance rating of C 5 on a scale of
0–10, where 0 is ‘‘not disturbing’’ and 10 is ‘‘very
disturbing’’.

Concept Saturation

The principle of concept saturation was used to
assess the adequacy of the sample size [24]. A
sample size of 12–25 participants is optimal for
concept elicitation interviews and for reaching
saturation of concept [29–31]. Transcripts were
grouped chronologically into five groups (four
groups consisting of five interviews and one
group with three interviews). To evaluate con-
cept saturation, the concepts derived from each
group were compared with concepts from pre-
vious groups to determine whether any new
concepts were present. If new concepts
appeared in the transcripts from the next group,
saturation had not yet been achieved. Data
saturation was not discussed with patients.

All-Stage Conceptual Model

Signs/symptoms or impacts related to BTC were
used to construct a model of concepts for the
patient experience of early, locally advanced
and metastatic disease stages and BTC subtypes.
An initial conceptual model was created from
the reviews of the literature and was refined and
finalized based on the qualitative clinician and

patient interviews. The final conceptual model
highlighted the concepts that were considered
salient. Signs/symptoms or impacts deemed by
patients and clinicians to be exclusively treat-
ment-related were not included in the concep-
tual model.

RESULTS

Targeted Literature Search

No recent BTC-related qualitative research
studies were identified from the literature
review. Six non-qualitative studies were identi-
fied (two retrospective cohort studies and four
prospective studies) [14, 32–36], and 19 con-
cepts related to signs/symptoms or impacts of
BTC were extracted from these and included in
the preliminary conceptual model. These stud-
ies used validated questionnaires to assess
patients’ HRQoL in the physical, mental and
social domains in the context of BTC
[14, 32–36]. The preliminary conceptual model
developed from the literature was used to help
guide the qualitative interviews.

Qualitative Interviews

Clinician Interviews
Five clinicians, specialized in hepato-oncology
and with experience in treating patients with
BTC, prioritized four (out of 14) signs/symp-
toms of BTC (abdominal pain, lack of appetite,
fatigue/lack of energy, pruritus/itching) and two
(out of five) disease-related impacts (decreased
physical functioning and insomnia) identified
in the literature searches. Based on the clinician
interviews, several key changes were made to
the preliminary conceptual model. Constipa-
tion and diarrhoea were removed because they
were considered treatment-related. Revised
groupings were made for (1) nausea/queasiness;
(2) itching; (3) jaundice, yellow skin/yellow
eyes/changes in urine; and (4) fever/chills.
Based on the clinician interviews, additional
symptoms, including vomiting, difficulty eat-
ing/feeling of fullness and muscle loss, were
identified.
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Patient Interviews
A total of 23 patients from the USA who had
BTC were interviewed (78% women; median
age: 54 years [range 27–80]). Patients were
diagnosed as having early (n = 3), locally
advanced (n = 11) or metastatic (unresectable;
n = 9) disease and with BTC subtypes of gall
bladder cancer (n = 1), intrahepatic (n = 17) or

perihilar (n = 5). Patient demographics and
clinical characteristics are summarized in
Table 1. Procedures and pharmaceutical thera-
pies received as part of BTC treatment are
summarized in Supplementary Table 2. Patient
interviews identified 78 concepts (66 signs/
symptoms and 12 impacts). For some inter-
views, insufficient time was available to discuss
all disturbance ratings. Consequently, the
number of patients who mentioned a distur-
bance rating for a sign/symptom or impact does
not always equal the number of patients who
mentioned the sign/symptom or impact (Figs. 1
and 2). Of these, 46 signs/symptoms and eight
impacts had not been identified from the tar-
geted literature searches or clinician interviews.

Signs/symptoms not previously identified
from the targeted literature search and clinician
interviews were related to pain and discomfort
(e.g. stomach pain, dull ache, tenderness), gas-
trointestinal (GI) signs/symptoms (intestinal
gas), strength (muscle tension, weakness),
weight changes (weight gain), hair (hair loss,
hair change), pain and discomfort in other parts
of the body (headaches, head/ear pressure
changes), skin (nail changes, rash), general
unwell feeling (flu-like symptoms, aching all
over) and urogenital (dark urine, urinary tract
infection, urgency to urinate). Signs/symptoms
related to circulatory issues (e.g. sepsis, blood
clot), throat/mouth signs/symptoms (e.g. dry
mouth, cannot drink fluid), the senses (change
in taste, problem with hearing, sensitivity to
noise), the eyes (vision changes, dry eyes) and
extremities (hand and foot syndrome, swollen
ankles/arms/legs, neuropathy) were not identi-
fied in the literature search or mentioned by the
clinicians. Several signs/symptoms and impacts
identified in the patient interviews were varia-
tions of concepts previously identified in the
literature search and clinician interviews. In the
literature search, insomnia was associated only
with itching; however, patients mostly men-
tioned insomnia in association with worries and
anxieties, aching and pain.

Across the three disease stages, 14 disease-
related signs/symptoms (Table 2) and two
treatment-related signs/symptoms were deemed
salient. Fatigue/lack of energy was reported by
all patients, with the highest mean disturbance

Table 1 Demographic and clinical characteristics of
patients participating in qualitative interviews

Demographic characteristic Patients (N = 23)

Sex, n (%)

Female 18 (78)

Male 5 (22)

Age, years

Mean (SD) 55 (12.8)

Median (range) 54 (27–80)

Tumour status at time of interview, n (%)

Earlya 3 (13)

Locally advancedb 11 (48)

Metastaticc 9 (39)

Ethnicity, n (%)

Caucasian 23 (100)

Disease subtype, n (%)

Perihilar 5 (22)

Intrahepatic 17 (74)

Gall bladder 1 (4)

Education, n (%)

Bachelor’s/graduate degree 14 (61)

Some years of college education 4 (17)

High school 5 (22)

BTC biliary tract cancer, SD standard deviation
a Stage I, gall bladder and perihilar BTC, or distal or
intrahepatic BTC
b Stage II–IVA, gall bladder or perihilar BTC, or stage
II–III, distal or intrahepatic BTC
c Stage IVB, gall bladder or perihilar BTC, or stage IV,
distal or intrahepatic BTC
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rating (7.9, the mean of 21 patients’ ratings) of
all signs/symptoms. Abdominal pain was the
second most commonly reported symptom
(mentioned by 19 patients), with a high mean
disturbance rating of 7.6 (the mean of 16
patients’ ratings). Other salient disease-related
signs/symptoms were lack of appetite, difficulty
eating/feeling of fullness, abdominal bloating,
diarrhoea, nausea/queasiness, constipation,
insomnia, other pain, itchy skin, fever/chills,
sensitivity to cold and muscle loss. Patients also
deemed three impacts to be salient (Table 3);
these were physical impacts (difficulty walking)
mentioned by 22 patients, with a mean distur-
bance rating of 7.5 (the mean of 15 patients’

ratings), emotional impacts (depression) men-
tioned by 17 patients, with a mean disturbance
rating of 8.5 (the mean of 15 patients’ ratings),
and cognitive impacts (memory loss, fuzzy
brain) mentioned by 14 patients, with a mean
disturbance rating of 8.2 (the mean of 15
patients’ ratings).

Signs/Symptoms and Impacts Across Disease
Subtypes
The following signs/symptoms were mentioned
by patients across all disease subtypes of intra-
hepatic, perihilar and gall bladder: fatigue/lack
of energy, insomnia, dry mouth, cough/throat
irritation/voice change, hair loss, abdominal
pain, other pain, back pain, sensitivity to cold,
change in taste, muscle loss or weight loss. The
salient sign/symptom of itchy skin was men-
tioned by 10 of 17 patients with the intrahep-
atic subtype and four of five patients with the
perihilar subtype, but not by the patient with
the gall bladder subtype. Emotional and cogni-
tive impacts and experiencing difficulties in
meeting the needs of family were impacts
mentioned by all patients. Concepts relating to
physical impacts were mentioned by all patients

bFig. 1 BTC signs/symptoms by frequency and average
disturbance rating (N = 23). For some interviews, insuf-
ficient time was available to discuss all disturbance ratings.
Consequently, the number of patients who mentioned a
disturbance rating for a sign/symptom does not always
equal the number of patients who mentioned the sign/
symptom. Eight signs/symptoms received no disturbance
rating. Salient signs/symptoms are underlined. BTC biliary
tract cancer
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Financial burden Trouble meeting the 

needs of the family

Impact on social life
Impact on family
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Fig. 2 BTC impacts by frequency and average disturbance
rating (N = 23). For some interviews, insufficient time was
available to discuss all disturbance ratings. Consequently,
the number of patients who mentioned a disturbance
rating for an impact does not always equal the number of

patients who mentioned the impact. BTC biliary tract
cancer
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Table 2 Salient sign and symptom concepts and example quotations elicited from patients with BTC (N = 23)

Sign/symptom Patients
mentioning sign/
symptom, n (%)a

Mean disturbance
rating (number of
patients rated)b

Example patient quotation (stage, subtype)

Fatigue/lack of

energy

23 (100) 7.9 (21) ‘‘I’m just fatigued. The fatigue is probably the biggest

[symptom] … Chemo obviously makes it a little

worse, but even just in general, like even between my

stints, I am just really tired.’’ (metastatic, perihilar)

Abdominal

pain

19 (83) 7.6 (16) ‘‘At the time of diagnosis, the [abdominal pain] was the

worst pain I’ve ever had. I remember thinking, ‘This

is worse than natural childbirth’. It was truly the

worst pain, I couldn’t move. I remember I was kind

of hunched over, and I couldn’t straighten up.’’

(metastatic, intrahepatic)

Lack of

appetite

18 (78) 5.8 (16) ‘‘… a lot of times, I don’t even have the sensation that

I’m hungry. I just have to eat knowing that you need

the nourishment and stuff. I’m still that way.’’

(locally advanced, intrahepatic)

Difficulty

eating/

feeling of

fullness

18 (78) 5.8 (13) ‘‘I would become hungry, but once I started to eat, I

became full very quickly.’’ (metastatic, intrahepatic)

Abdominal

bloating

16 (70) 5.8 (9) ‘‘Sometimes it’s like, ‘Gosh, I feel like I’m maybe too

full,’ and I kind of look down and it’s like, ‘You’re

looking a little puffy today.’ And then a day or so

later I don’t see it.’’ (locally advanced, intrahepatic)

Diarrhoea 17 (74) 6.1 (14) ‘‘That was pretty much throughout the whole six

months of the … the gastrointestinal issues … I

started having violent diarrhoea, and so I wasn’t

keeping any of the nutrients.’’ (locally advanced,

intrahepatic)

Nausea/

queasiness

15 (65) 6.4 (15) ‘‘… Nauseous all the time. I mainly just wanted to eat

simple foods, like soup or mashed potatoes.’’

(metastatic, intrahepatic)

Constipation 12 (52) 6.4 (10) ‘‘I can go from being extremely constipated to having

five, six, seven loose stools in a day.’’ (metastatic,

intrahepatic)

Insomnia 18 (78) 7.3 (9) ‘‘I live alone, and you get in bed, and your mind starts

wandering. Yeah. I have terrible problems with

insomnia.’’ (locally advanced, perihilar)
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with the perihilar subtype and by 16 of 17
patients with intrahepatic BTC. Financial bur-
den was mentioned by nine of 17 patients with
the intrahepatic subtype and by two of five
patients with the perihilar subtype. Across the
disease subtypes patients generally reported
similar salient signs/symptoms. Impacts were
also similar across subtypes. Physical impacts
were mentioned by 16 of 17 patients with
intrahepatic BTC and by five of five patients
with perihilar BTC. Emotional impacts were
mentioned by 13 of 17 patients with intrahep-
atic BTC and by three of five patients with per-
ihilar BTC. Cognitive impacts were mentioned

by 10 of 17 patients with intrahepatic BTC and
by three of five patients with perihilar BTC. The
single patient with gall bladder BTC did not
mention physical impacts but did mention
emotional and cognitive impacts.

Signs/Symptoms and Impacts by Disease Stage
While fatigue, insomnia and GI signs/symp-
toms were salient signs/symptoms experienced
by patients at all disease stages, several signs/
symptoms and impacts were particularly rele-
vant in specific disease stages. A total of 27
signs/symptoms and nine impacts were men-
tioned by patients with early-stage BTC (n = 3).

Table 2 continued

Sign/symptom Patients
mentioning sign/
symptom, n (%)a

Mean disturbance
rating (number of
patients rated)b

Example patient quotation (stage, subtype)

Other pain 14 (61) 6.9 (11) ‘‘To touch in my armpit areas hurts … it’s more just if

I touch it. Because I’m washing under my armpit or

if I were to just touch underneath my armpits, it feels

really tender and sore, which is a weird spot. Because

I’ve never had anything like it.’’ (early, intrahepatic)

Itchy skin 14 (61) 7.2 (13) ‘‘I would just have this terrible itching, mainly up in the

upper body but sometimes my legs too.’’ (early,

intrahepatic)

Fever/chills 15 (65) 6.4 (13) ‘‘It was horrible because I’d be hot and then take stuff

off and then I’d be cold, and I’d put it on. It was

back and forth like a yo-yo all day long.’’ (locally

advanced, gall bladder)

Sensitivity to

cold

13 (57) 6.1 (11) ‘‘Ever since I’ve been on chemotherapy, I find that I

don’t tolerate the cold like I used to. I get cold very

easily, and that’s something that has not gone away.’’

(locally advanced, intrahepatic)

Muscle loss 16 (70) 6.2 (11) ‘‘I think due to the fatigue and the lack of nourishment,

they [muscle] just atrophied.’’ (metastatic,

intrahepatic)

Patient-reported signs and symptoms of BTC could be related to disease and/or current or past treatments
BTC biliary tract cancer
a Spontaneously mentioned or prompted
b For some interviews, insufficient time was available to discuss all disturbance ratings. Consequently, the number of
patients who mentioned a disturbance rating for a sign/symptom does not always equal the number of patients who
mentioned the sign/symptom

566 Oncol Ther (2021) 9:557–573



Nail changes (which were not included in the
all-stage conceptual model due to being deemed
by patients and clinicians to be treatment-re-
lated) and rash were signs/symptoms specific to
the early stage. Jaundice and weight loss were
not reported by patients with early-stage cancer.
A total number of 41 signs/symptoms and 11
impacts were mentioned by patients with
locally advanced BTC (n = 11). Three patients
with locally advanced BTC mentioned flu-like
symptoms (not including chills or cough),
while rash, abdominal tenderness and intestinal
gas were each only mentioned by one patient.
The impact ‘‘inability to travel’’ was specific to
locally advanced BTC. For patients with meta-
static BTC (n = 9), 41 signs/symptoms and 10
impacts were mentioned. Signs/symptoms

specific to patients with metastatic BTC inclu-
ded heartburn, problems with hearing, head-
aches, intestinal pain, mouth sensitivity and
hypercalcaemia.

Concept Saturation

Concept saturation was reached by the fourth
and third of five interview waves for signs/
symptoms and impacts, respectively. Of the 79
concepts identified, 49% (39 concepts) were
mentioned in the first wave.

Table 3 Salient impact concepts and example quotations elicited from patients with BTC (N = 23)

Impact Patients
mentioning
impact, n (%)a

Mean disturbance
rating (number of
patients rated)b

Example patient quotation (stage, subtype)

Physical impacts

(difficulty

walking)

22 (96) 7.5 (15) ‘‘I’ve kind of, the last few months, just gotten to where

I ask for a wheelchair at the airport, because I

figure why should I spend all my energy trying to get

from one end of the airport to the other, when they

can just take me. I have given in to that symptom,

just because I have to work hard to breath when I’m

walking very far.’’ (metastatic, intrahepatic)

Emotional impacts

(depression)

17 (74) 8.5 (15) ‘‘Yeah, the depression, and it really, really hit me after

treatment, to the point to where my doctor added

an antidepressant for me.’’ (locally advanced,

intrahepatic)

Cognitive impacts

(memory loss,

fuzzy brain)

14 (61) 8.2 (13) ‘‘Or the brain fog and you can’t concentrate on

anything and [the children] want to tell me all about

the game they’re playing or how the day was. It’s like

it’s not sinking in at all. They could be speaking in a

foreign language and I wouldn’t have known.’’

(locally advanced, gall bladder)

BTC biliary tract cancer
a Spontaneously mentioned or prompted
b For some interviews, insufficient time was available to discuss all disturbance ratings. Consequently, the number of
patients who mentioned a disturbance rating for an impact does not always equal the number of patients who mentioned
the impact
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Conceptual Model of the BTC Patient
Experience

The final all-stage conceptual model for the
patient experience of BTC includes 50 signs/
symptoms and 12 impacts (Fig. 3). Of these, 14
signs/symptoms and three impacts were salient.
Salient signs/symptoms were fatigue/lack of
energy, abdominal pain, lack of appetite, diffi-
culty eating/feeling of fullness, abdominal
bloating, diarrhoea, nausea/queasiness, consti-
pation, insomnia, other pain, itchy skin, fever/
chills, sensitivity to cold and muscle loss. All
salient impacts were reported in all three stages
of BTC and were physical impacts (e.g. difficulty
walking), emotional impacts (e.g. depression)
and cognitive impacts (e.g. memory loss, fuzzy

brain). An additional two signs/symptoms (hair
loss and change in taste) were salient but were
not included in the final model because they
were deemed to be associated with some treat-
ments (treatment-related signs/symptoms are
summarized in Supplementary Table 3).

DISCUSSION

Direct patient input through semi-structured
qualitative interviews provides a comprehensive
understanding of disease and treatment experi-
ence from the patient perspective and is crucial
to inform fit-for-purpose patient-centred out-
come measurement strategies for clinical trials.
In this qualitative study, targeted literature

Tiredness
• Fatigue/lack of energy
• Decreased energy/stamina

Pain/discomfort in 
abdominal area
• Abdominal pain
• Dull ache in abdominal 

area
• Intestinal pain
• Able to feel tumour
• Abdominal tenderness
• Gall bladder pain

Appetite/eating
• Lack of appetite
• Difficulty eating/feeling 

of fullness

Breathing
• Shortness of breath
• Difficulty breathing

Abdominal signs/symptoms
• Abdominal bloating
• Abdominal distress

GI signs/symptoms
• Diarrhoea
• Nausea/queasiness
• Constipation
• Vomiting
• Change in stool (excluding 

diarrhoea
and constipation)

• Heartburn

Insomnia
• Insomnia

Pain and discomfort in 
other parts of the body
• Head/ear pressure changes
• Back pain
• Other pain

Skin
• Itchy skin
• Jaundice/yellow skin/

yellow eyes
• Rash

Extremities
• Swollen ankles/arms/legs

General unwell feeling
• Aching all over
• General unwell feeling
• Flu-like symptoms (not 

necessarily including chills 
or cough)

• Fever/chills

Urogenital
• Change in urine
• Urinary tract infection
• Urgency to urinate

Circulatory issues
• Hypercalcaemia
• Portal vein thrombosis
• Blood clot
• Hard veins

Senses
• Sensitivity to cold
• Sensitivity to noise

Strength
• Muscle loss
• Weakness
• Muscle tension

Weight change
• Losing weight
• Weight gain

Mouth and throat 
signs/symptoms
• Cough/throat irritation/voice 

change
• Difficulty swallowing
• Cannot drink fluid
• Mouth sensitivity

Signs/symptoms

• Physical impacts 
(e.g. difficulty walking)

• Emotional impacts (e.g. depression) 
• Cognitive impacts (e.g. memory loss 

and fuzzy brain)

Additional impacts
• Trouble meeting the needs 

of the family
• Impact on the family
• Impact on social life

• Difficulty with self-care 
(e.g. dressing)

• Financial burden
• Insomnia

• Inability to travel
• Bother
• Inability to work

Impacts

Fig. 3 All-stage disease-specific conceptual model for the
patient experience of BTC. Bold signifies salient concepts,
defined as mentioned by[ 50% of patients (N = 23) and

an average disturbance rating of[ 5. BTC biliary tract
cancer, GI gastrointestinal
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searches and clinician interviews were con-
ducted to develop a preliminary BTC concep-
tual model and to guide patient interviews. The
concept elicitation method was used to gain a
further understanding of the experience with
BTC directly from patients. Following the
patient interviews, the preliminary conceptual
model was refined and finalized to represent a
patient-centred perspective of the lived experi-
ence of BTC. To our knowledge, the all-stage
conceptual model developed in the current
study is the first of its kind. Patients with BTC
experience reduced HRQoL [19, 36, 37], and this
was reflected in the current study. Patients with
BTC mentioned 46 signs/symptoms and eight
impacts of BTC that had not been identified
from the targeted literature and clinician inter-
views, highlighting the importance of obtaining
information on the patient experience directly
from patients and suggesting a need to ensure
fit-for-purpose patient-centred outcomes mea-
surement in BTC clinical trials.

Signs/symptoms not previously identified
from the targeted literature search and clinician
interviews were related to pain and discomfort,
GI signs/symptoms, senses, strength, weight
gain, hair, mouth and throat signs/symptoms,
skin, extremities and general unwell feeling.
Several concepts that were not previously
reported were variations of concepts identified
in the targeted literature search and clinician
interviews. For example, in the preliminary lit-
erature search, insomnia was associated only
with itching; however, patients interviewed in
this study mostly mentioned insomnia in asso-
ciation with worries and anxieties, aching and
pain, emphasizing the importance of perform-
ing qualitative interviews in gaining patient
perspectives.

Across disease stages and of all reported
concepts, those rated most disturbing by
patients were emotional and cognitive impacts.
Physical impacts, while more frequently repor-
ted than emotional and cognitive impacts, were
deemed slightly less disturbing by patients.
These findings demonstrate the significance of
psychosocial assessment in BTC and suggest the
need for psychosocial supportive care for
patients with BTC at all stages of the disease.
Overall, the all-stage disease-specific conceptual

model for BTC comprises 50 sign/symptoms
and 12 impacts related to BTC. Seventeen of
these concepts were deemed to be salient; that
is, they were prevalent and highly disturbing
(reported by more than 50% of patients, with a
disturbance rating of C 5 out of 10).

Diagnosis of BTC in patients typically occurs
at a later stage in the disease [8]; this is reflected
in this study by fewer patients recruited with
early-stage BTC than the number of patients
with locally advanced or metastatic stages. The
small sample size of patients with early-stage
BTC (n = 3) in this study should be considered
when interpreting data, and suggests that the
findings of this study are more applicable to
drug development in advanced disease. Patients
with early-stage BTC experienced a smaller
number of symptoms than did patients with
later stages of BTC, although some salient signs/
symptoms that occurred at the early stage of
BTC were commonly reported throughout the
disease stages. The salient signs/symptoms
experienced by patients at all disease stages
were fatigue, insomnia and GI signs/symptoms.

This study had several strengths. It had a
specific focus on BTC, and the collection of
signs/symptoms and impacts from qualitative
patient interviews was robust and overarching.
Sample sizes were adequate, as demonstrated by
the saturation of concepts at the fourth and
third of five waves for signs/symptoms and
impacts, respectively. Further, the study popu-
lation was representative in terms of age; a
pooling of data from several BTC studies calcu-
lated a median age (interquartile range) of 58
(51–65) years [38], which is comparable to the
current study in which a median age of 54 years
was determined.

Various key factors influence the risk of
developing BTC, including age, sex, ethnicity
and the presence of comorbidities [38–40]. The
cohort of patients in this study was solely from
the USA, which in general presents lower rates
of BTC than those seen in Asian and South
American populations [4]. Sex ratios can vary
according to geographical location and ethnic-
ity; for example, in Chile, of 23,716 deaths
between 2000 and 2012 due to gall bladder
cancer and extrahepatic cholangiocarcinoma
subtypes, 74% were women [4]. Interestingly,
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perihilar cholangiocarcinoma incidence and
mortality in Thailand are generally higher for
men than women [41]. In the USA (between
1999 and 2013) and South Korea (between 2006
and 2015), incidence rates for intrahepatic and
extrahepatic cholangiocarcinoma were higher
for men than women [40, 42]. In the current
study, 78% of patients were women, which does
not reflect the overall sex distribution and
which may be due to the greater willingness of
women to participate in such studies compared
with men. Most patients were college-educated.
The sample size of patients with early-stage BTC
was small (n = 3). Most of the patients in this
study had intrahepatic cholangiocarcinoma
(n = 17), which is not representative of the
natural distribution of BTC subtypes; gall blad-
der cancer is the most common BTC subtype
worldwide [40]. Furthermore, no patients with
extrahepatic distal BTC were recruited in this
study, which may be because the prevalence of
distal BTC is much lower than that of perihilar
BTC in the USA [43]. Responses are likely to
have been affected by treatments received
around the time of the interview. Based on this
study, recommendations for future research
may include recruiting patients of different
ethnicities and geographical locations and
increasing the sample sizes of patients with
different BTC subtypes to gain an even wider
understanding of the patient experience of BTC.

CONCLUSIONS

In conclusion, patients with BTC reported a
range of signs/symptoms and impacts of their
disease that negatively affect their daily func-
tioning and quality of life, including some that
had not been previously identified. The all-stage
conceptual model developed in this study pro-
vides insights into the experience of patients
living with BTC, which can aid patient–clini-
cian dialogue and act as a tool for informing
patients of what to expect at different disease
stages and possibly from their treatments.
Clinical trials targeting BTC should assess
patient perspectives on how their disease and
treatment impacts their quality of life, to

provide a complementary view to traditional
efficacy and safety outcomes.
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