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Abstract

Purpose Pancreatic cancer and its treatments impact patients’ symptoms, functioning, and quality of life. Content-valid
patient-reported outcome (PRO) instruments are required to assess outcomes in clinical trials. This study aimed to: (a) con-
ceptualise the patient experience of pancreatic cancer; (b) identify relevant PRO instruments; (c) review the content validity
of mapped instruments to guide PRO measurement in clinical trials.

Methods Qualitative literature and interviews with clinicians and patients were analysed thematically to develop a conceptual
model of patient experience. PRO instruments were reviewed against the conceptual model to identify gaps in measurement.
Cognitive debriefing explored PRO conceptual relevance and patients’ understanding.

Results Patients in the USA (N=24, aged 35-84) and six clinicians (from US and Europe) were interviewed. Pre-diagnosis,
pain was the most frequently reported symptom (N=21). Treatments included surgery, radiation, chemotherapy, and immu-
notherapy. Surgery was associated with acute pain and gastrointestinal symptoms. Chemotherapy/chemoradiation side effects
were cyclical and included fatigue/tiredness (N=21), appetite loss (N=15), bowel problems (N =15), and nausea/vomiting
(N=15). Patients’ functioning and well-being were impaired. The literature review identified 49 PRO measures; the EORTC
QLQ-C30/PAN26 were used most frequently and mapped with interview concepts. Patients found the EORTC QLQ-C30/
PAN26 to be understandable and relevant; neuropathic side effects were suggested additions.

Conclusions This is the first study to develop a conceptual model of patients’ experience of metastatic/recurrent pancreatic
cancer and explore the content validity of the EORTC QLQ-C30/PAN26 following therapeutic advances. The EORTC QLQ-
C30/PAN26 appears conceptually relevant; additional items to assess neuropathic side effects are recommended. A recall
period should be stated throughout to standardise responses.

Keywords Pancreatic cancer - Qualitative research - Oncology - Patient experience - Patient-reported outcome (PRO) -
Disease conceptual model

Background

Pancreatic cancer is the fourth or fifth highest cause of can-

cer-related deaths in most developed countries [1]. At least
80% of patients diagnosed with pancreatic cancer will have
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as back/abdominal pain, jaundice, lack of energy and weight
loss [2]. Pancreatic cancer and its treatment have a negative
impact on patients’ functioning, well-being and other aspects
of health related quality of life (HRQoL) [3, 4].

Patient-reported outcome (PRO) instruments are increas-
ingly important for assessing outcomes in pancreatic cancer
care and research [5] directly from the patient perspective
and provide important information to evaluate outcomes in
clinical trials [6]. However, PRO instruments vary signifi-
cantly with respect to their development and validation and
there are many factors to consider when selecting a PRO
instrument including target population characteristics (e.g.
tumour location, disease stage), treatment, timing of assess-
ment, clinical setting, study purpose, the research question,
and how well the PRO instrument assesses symptoms and
impacts that are meaningful to patients. To minimise meas-
urement error, the content validity and psychometric proper-
ties of a PRO instrument should be well understood within
the population of interest and context of use [7-9].

To evaluate content validity, it is important to understand
whether the PRO instrument measures concepts that are
important to patients [10].

One method to evaluate this is to perform qualitative
exploration with patients. However, there is a paucity of
published qualitative studies reporting the lived experience
of patients with pancreatic cancer and even fewer studies
that report the experience of patients with metastatic/recur-
rent pancreatic cancer.

This study therefore sought to explore and understand
the experience of patients living with metastatic/recurrent
pancreatic cancer, to develop a conceptual model to reflect
patients’ experience, and to evaluate the content validity of
selected PRO instruments for assessing patient outcomes.

Methods

This study comprised a qualitative literature review and
qualitative interviews with clinicians and patients to develop
a disease conceptual model. The PRO instruments most fre-
quently used in pancreatic cancer studies were identified via
an additional literature review. The conceptual relevance of
the PRO instruments was explored by comparing and con-
trasting the qualitative findings with the conceptual model.
The content validity of the PRO instruments was further
explored though cognitive debriefing interviews.

Qualitative literature review
A search was conducted of the Medline, EMBASE, and
PsycINFO databases and conference proceedings from the

International Society for Pharmacoeconomics and Outcomes
Research (ISPOR) and International Society of Quality of
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Life Research (ISOQOL), to identify published qualitative
research describing the patient experience of pancreatic can-
cer (at any stage of illness).

Electronic literature searches were conducted in July
2014 using pre-defined search terms, e.g. pancreatic cancer
AND qualitative interview (full search terms are presented
in the Supplementary Information). Articles meeting eligi-
bility that were published in English between 2000 and 2014
were retained for full review to identify recent literature and
detect the experiences of patients treated with modern chem-
otherapy regiments. Due to an expected paucity of formal
published qualitative literature, two social media websites
(http://community.macmillan.org.uk and http://www.cance
rcompass.com) deemed to be reputable sources with rele-
vant content, audience and level of activity, were identified
through a targeted, non-systematic search and selected as
supplementary sources of information. Social media posts
were subject to an insights-driven search and review to iden-
tify quotes related to lived experience. Quotes from the lit-
erature and social media review were thematically analysed
to identify concepts and themes.

PRO instrument search

The PubMed, PROQOLID and PROLabels databases were
searched on 10th September 2014 to identify PRO instru-
ments used in pancreatic cancer studies using search terms,
e.g. ‘patient-reported outcome’ AND ‘pancreatic cancer’)
(see Appendices in Supplementary Information). The PRO
instruments with highest frequency of use in pancreatic can-
cer studies were identified for including in cognitive debrief-
ing interviews.

Qualitative clinician interviews

Semi-structured telephone interviews were conducted with
clinicians who were experienced in treating pancreatic
cancer. A semi-structured interview guide was developed
with a particular focus on diagnosis and treatment. Inter-
views lasted approximately 60 min and were conducted by
an experienced qualitative interviewer in December 2014.
As the interviews were exploratory to inform the patient
interview guide no independent ethics review was sought.
However, the standards of Good Clinical Practice were fol-
lowed; potential participants were provided with written
information about the study, and written informed con-
sent was obtained, and data obtained were confidential and
anonymised.

Qualitative patient interviews

A study protocol was reviewed and approved by Johns
Hopkins Institutional Review Board (IRB) (13-Nov-2015,


http://community.macmillan.org.uk
http://www.cancercompass.com
http://www.cancercompass.com
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amendment 29-Feb-2016 ref: J-15139). Clinicians at Johns
Hopkins University Hospital recruited eligible patients
(Table 1). Written informed consent was obtained and an
honorarium was provided to patients.

Interview procedure

A semi-structured interview guide was developed by expe-
rienced qualitative researchers and clinicians, informed by
data gathered from the qualitative literature review, social
media review and clinician interviews. The guide comprised
concept elicitation and cognitive debriefing sections, utilis-
ing standard methodology [11] in line with the FDA PRO
Guidance [9].

During concept elicitation, patients were asked open-
ended questions about their pancreatic cancer journey, from
diagnosis to treatment, and its impact on their daily lives.

During cognitive debriefing, patients completed a paper
and pen version of the PROs using a ‘think aloud’ technique
[11], to explore their understanding of each instruction, item,
response scale/option and recall period. Patients were also
asked if any important experiences were missing from the
PRO.

In recognition of the debilitating effects of metastatic
pancreatic cancer and its treatment, patients could complete
the interview in two separate sessions if preferred. Inter-
views lasted for approximately 90 min and were conducted
between December 2015 and November 2016.

Table 1 Patient interview inclusion and exclusion criteria

Analysis

Interviews were audio-recorded and transcribed verbatim.
Concept elicitation data were analysed thematically [12],
facilitated by ATLAS ti.v7. Analysts assigned descriptive
codes to sections of text pertaining to common themes.
Codes were applied iteratively as new concepts and themes
emerged. Data were collated with the qualitative literature
review/social media findings and clinician interview data to
further refine the conceptual model.

Cognitive debriefing data were analysed using framework
coding to assess conceptual relevance, item interpretation,
and appropriateness of instructions, response scales/options,
and recall period. To evaluate conceptual coverage, items in
the PRO were compared and contrasted with the conceptual
model.

Conceptual saturation

Determination of an adequate sample size was explored
through the principle of conceptual saturation [13]. Pub-
lished evidence suggests that a sample of 1215 is usually
the minimum sufficient [13, 14] and including a sample size
of more than 25 is not deemed beneficial [15].

To explore saturation, transcripts were divided into three
sets of eight based on the chronological order of interview
completion. The first mention of each identified concept was
reviewed. If no new concepts were identified in the third set
of interviews, saturation was deemed to have been attained.

Criteria Inclusion

Exclusion

Demographics
on the day of the research interview
Diagnosis
metastatic pancreatic cancer (TNM Stage 4)

o Patient has received treatment in the past 12 months for
their locally advanced or metastatic pancreatic cancer

Concomitant illnesses o N/A

e Male or female of any race and at least 18 years of age

o Patient has a confirmed diagnosis of locally advanced or

® <18 years

e Patient has had another malignancy within 5 years except
for non-invasive malignancies such as cervical carcinoma
in situ, non-melanomatous carcinoma of the skin or ductal
carcinoma in situ of the breast that has/have been surgi-
cally cured

o Patient has untreated or symptomatic CNS metastases

e Patient has an active infection including hepatitis B,
hepatitis C, or HIV

Physical and psycho-
logical wellness

Informed consent

o Participant has a WHO Performance Status of 0 or 1

o In the opinion of the patient’s clinician, patient has the
cognitive, reading and linguistic capacities sufficient to
allow her/him to actively participate in a 90 min inter-
view conducted in US-English

e Patient has personally read, signed and dated a legally
effective written informed consent form prior to admis-
sion to the study, in addition to any locally required
authorization

o Patient has a significant psychiatric or physical co-morbid
condition that would, in the opinion of the patient’s clini-
cian, prevent the patient’s participation in this study

e Patient is engaged in or has prior documented history of
active substance abuse in the last 12 months

e Patient is unwilling or unable to comply with the require-
ments of the study

CNS central nervous system, H/V human immunodeficiency virus, N/A not applicable, WHO World Health Organization
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Results
Qualitative literature review

A total of 5,899 articles were identified and 5886 excluded
at first pass following a title/abstract review. Thirteen arti-
cles met eligibility criteria for full text review, of which
N =06 articles were retained for data extraction. A PRISMA
flow diagram presented in the supplementary Information.
From the two social media websites N =50 relevant blog
entries (by patients with pancreatic cancer (N=42) or their
caregivers (N =8) were extracted for further review.

Qualitative clinician interviews

Six clinicians from the USA (N =3) and the EU (N =3)
participated; their current roles included medical oncolo-
gist (N=4), radiation oncologist (N=1) and surgeon
(N=1). All clinicians worked in university hospitals
(N=5) or academic cancer centres (N=1) and had been
involved in diagnosis, treatment and research for between
11 and 30 years.

Qualitative patient interviews

A total of 24 patients were interviewed; sample demographic
and clinical characteristics are summarised in Tables 2 and
3.

Conceptual saturation

Analyses identified 57 concepts, of which 50 arose spon-
taneously in the first two sets of patient interviews (Sup-
plementary Information). Two concepts arose in the clini-
cian interviews only. Five new concepts arose in the third
set of patient interviews but were mentioned by <2 patients
and seemed to be specific to those patients’ circumstances.
In-depth, rich data were obtained which provided a com-
prehensive insight into pancreatic cancer experience. It was
therefore concluded that saturation was met after N =24
interviews.

Patient experience of pancreatic cancer

A conceptual model was developed based upon the quali-
tative literature review and concept elicitation data from
patient and clinician interviews (Fig. 1). Patients’ experi-
ence of pancreatic cancer was represented by pre-diagno-
sis symptoms, symptoms/side effects experienced during
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Table2 Demographic characteristics of patients participating in
patient interviews

Demographic characteristic Participants, N (%) (N=24)

Gender?
Male 9 (38)
Female 15 (63)

Age, years®
Mean (SD) [range]
Ethnicity

62 (10) [35-84]

Black or African American 4 (17)
Caucasian or white 20 (83)
Daily living support received from

informal caregiver?®
Yes 23 (96)
No 14
Time with informal caregiver, hours/

week
>15 22(92)
<15 14
Not applicable 14)
Education
Bachelor/graduate degree or higher 16 (67)
High school diploma or equivalent 6 (25)
Some graduate work 14)
Other 14
Work status
Employed 11 (46)
Full time homemaker 2(8)
Not working due to pancreatic cancer 3(13)
Retired 7(29)
Not working, reason unclear 14)

*Percentages do not total 100% due to rounding

treatment, and the lifestyle and emotional/psychological
impacts resulting from diagnosis and treatment.

Pre-diagnosis

Pain was the most frequently reported symptom during
discussion of pre-diagnosis experiences, “I had mid-tho-
racic back pain at night that just wouldn’t go away” (01-
15). Abdominal pain, back pain and upper gastrointestinal
(GI) pain were the most commonly cited locations. Other
commonly reported signs/symptoms included yellow skin/
eyes, pruritus and urine colour change.

The literature review highlighted that some patients
underestimated their symptoms or attributed them to other
health problems [16]. Interviewed clinicians corroborated
this and noted that patients may manage pain for months
before they seek treatment (Clin-6-US).
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Table 3 Clinical characteristics of patients participating in patient
interviews

Clinical characteristic Participants, N

(%) (N=24)
Tumour location
Head 18 (75)
Body and tail 3(13)
Body 14)
Body and head 14
Head and neck 1(4)
Primary tumour stage
T3 14 (58)
T4 10 (42)
Regional lymph node stage®
NO 6 (25)
NI 9 (38)
NX 9 (38)
Status of pancreatic tumour
Locally advanced 18 (75)
Metastatic 521
Tumour recurrence/new lesion 14)
Experienced tumour progression
Yes 11 (46)
No 11 (46)
Undetermined 2(8)
Time since diagnosis
< 2 months 2(8)
3-6 months 7 (29)
7-12 months 7(29)
1-2 years 4 (17)
2 years 4 (17)
Type of current treatment
Chemotherapy 15 (63)
Immunotherapy 14)
Not currently receiving treatment 8 (33)
Treatment received previously or currently
Chemotherapy 24 (100)
Of which:
FFX 20 (83)
Gemcitabine + Abraxane 7(29)
Gemcitabine 4 (17)
5FU + Leucovorin 14
Gemcitabine + Bevacizumab 14)
GTX NG
Radiotherapy 9 (38)
Of which:
Chemoradiotherapy 4(17)
Surgery (Whipple) 6 (25)
Comorbidities®
High blood pressure 13 (54)
Diabetes 11 (46)
Heart disease 1(4)

5FU fluorouracil, FFX folfirinox, GTX gemcitabine, docetaxel and
capecitabine

*Percentages do not total 100% due to rounding

®Categories are not mutually exclusive; percentages do not total 100%

Diagnosis

Clinicians described diagnostic tests including surgical
biopsy and/or scans to identify tumour location and disease
stage. One clinician (Clin-1-EU) explained that the diagnos-
tic tests he performed were dependent on presenting signs/
symptoms. Diagnosis could be delayed for several weeks to
several months due to the “vague” (Clin-3-US) and “non-
specific” (Clin-3-US) nature of symptoms.

The initial impact of diagnosis for patients was emotional
and psychological. Patients described feeling shocked, sad/
depressed, and overwhelmed which sometimes resulted in
denial, “I was scared, I was upset, I said ‘this can’t hap-
pen to me, it happens to everybody else” (01-08). Patients
described feeling fearful and uncertain about the type and
length of future treatment [17, 18]. Many patients felt wor-
ried about the future and the impact on their families. Fol-
lowing this, some described a process of acceptance during
which they purposively developed an optimistic mind-set
towards ‘fighting’ or ‘beating’ their cancer.

Treatment

Surgery, chemotherapy, radiation and immunotherapy were
described with each associated with potential symptoms/
side effects. Clinicians made treatment recommendations
based on the evidence for treatment efficacy in the context of
patient performance status, disease stage and comorbidities.

Surgery

Clinicians described surgical treatment for patients with
resectable pancreatic cancer and good performance status
for whom surgery “offers a small but real chance of cure.”
(Clin-3-US).

Clin-1-EU described patients’ main concerns prior to sur-
gery; “the anaesthetic, and who is going to do the operation.
[...] Just imagine you’re going to have a general anaesthetic
and what’s going to worry you? [...] Waking up.”

Pain was the most immediate side effect of surgery
reported by clinicians and patients. Patients also had experi-
enced chronic or acute bowel or digestion problems because
“the plumbing is a little bit different” (Clin-6-US), as well
as reduced appetite and increased fatigue and weight loss,
““It was quite painful, it took a lot out of me. I lost 251bs in
two and a half weeks. [...], [ was in good shape but it really
pulled the weight off of me in a hurry. I was weak, [...] I
felt like I'd been hit by a bus” (01-01). Clinicians noted
that recovery to full strength may take 6-12 months, and the
emotional, psychological and work impacts may be even
longer lasting.
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Symptoms pre-diagnosis
« Pain

- Back pain

- Abdominal pain

Symptoms/ side-effects following surgery

Impacts on lifestyle

- Painin other sites of the

+ Changein diet

body « Diarrhoea « Pain Surgical Complicationst
3 . - Abscesses* - Infection
- Overall body pain/aches + Eating less/ « Tired/ A i - Kidneypi
. i . P breakdown* - Leakage*
+ Jaundice fack of appotite Vomiting - Bleeding - Other cardiac
- Yellow skin, yellow eyes + Gas/Bloating . \yeightloss - Deepvein events
- Pruri i thrombosis’ - Pulmonary
ruritus (itching) + Lackof energy - _Heart attacks* embolisms*

« Difficulty sleeping
through the night
+ Financial burden

* Impact on physical

Change in urine colour

« Lack of energy

appetite + Dehydration

Symptoms/side-effects during chemotherapy

function
- Increased resting/
PR | T ————————— e napping
Tired/ exhausted ! o - Difficulty walking
- I + Blood clots + Dizziness « Neuropathy + Shortness of Uniablefharder to d
* Weightloss ! o « Droolin: - Numbness/ breath - Ynable/arder o do
1 * Cognitive g burning/ daily activities
+ Gl problems 1 difficulties + Dry mouth e + Tired/Exhausted
- Indigestion 1 " tingling in . * Reduced sex life
- Gas/Bloating : - Poorconcentration. g problems hands/feet + Urinary . Red d ial lfe
- Stool changes (Fatty i :oz;;n)jmory = Constipati.on - Sensitivityto cold symptoms ) UB‘ :Icet s:lea ife
diarrhoea, steatorrhea) t P o - Gas/bloating - Poormotor control - Weak stream nable to drive
ch v e 4+ communication . piarrhoea
B Di anrg];e Instoolcelour * K difficulties - Abdominal pain * Pain
- iarrhoea E i Dietary problems Hair 1 - Overall body pain/
o 1 * Hair loss
Nausea | - Eating less/ © Hisoune aches
+ Vomiting 1 lack of appetite P + Swollen legs,
. AL Change intaste * Lackofenergy cellulitis
« Eating less/ lack of I . Nausea
1

- Frequent night
time urination

* Unable to take partin
hobbies

+ Unable to travel
Unable to work full

Overall impacts

+ Vision symptoms
* Vomiting
+ Weightloss

e e T

Cyclicalfrequency

+ Nausea

————————————————————————————— and severity -
« Shortness of breath « Annoyance/
Symptoms/side-effects during radiation frustration
Eating less/ Gl problems + Skin problems -+ Tired/exhausted . Fea(/worw
lack of appetite - Indigestion - Dry skin + Vomiting + Feeling overwhelmed
- Diarrhoea - Swelling . » Feeling unattractive
#; * Weightloss
- Bums * Sad/upset/ depressed

« Chills* + Lackofenergy -+ Overall body
R

- Fever 2 P

Symptoms/side-effects during immunotherapy

« Surprise/ shock (at
diagnosis)

« Tired/exhausted

“Concept was mentioned by clinicians only; did not arise in patient interviews/qualitative literature. 'Not included in saturation analysis of patient interviews or PRO conceptual coverage
analysis. Arrows indicate relationships between concepts/domains. Bold text indicates a primary concept/domain, associated sub-concepts are presented in plain text.

Fig. 1 Conceptual model. *Concept was mentioned by clinicians
only; did not arise in patient interviews/qualitative literature. "Not
included in saturation analysis of patient interviews or PRO concep-

Chemotherapy

Clinicians described that almost all patients were treated
with chemotherapy but the time of initiation and the type of
chemotherapy drug administered was determined by stage
and performance status. Common side effects reported by
patients and clinicians included gastrointestinal problems,
“I would start with constipation and that would be for a
day or two and it was bad. In the end I would switch over
to having the gas and the bloating, [and] it would go over
to diarrhoea and it would be very acidic diarrhoea so it
was uncomfortable.” (01-04), nausea, cognitive difficulties,
hair loss, and neuropathy, presenting as “cold sensitivity or
numb pins and needles in the hands and feet” (Clin-3-US).
Patients described side effects/symptoms that were cyclical
in relation their treatment cycle. Clinicians confirmed that
side effects were mostly ‘acute and transient’, lasting a few
days after each treatment administration.

Radiation

Clinicians described radiotherapy as typically adjunctive to
chemotherapy (‘chemoradiation’) used to reduce the risk of
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tual coverage analysis. Arrows indicate relationships between con-
cepts/domains. Bold text indicates a primary concept/domain, associ-
ated sub-concepts are presented in plain text

recurrence after surgery, to ‘downstage’ the disease ahead
of surgical intervention, and to alleviate symptoms of late
stage, metastatic disease. Common side effects reported by
patients included tiredness/exhausted, “I go for the radiation
and I come home and go to bed for 28 days [..] It took a lot
out of me.” (01-12) and lack of appetite, “I didn’t want to eat
anything at all, I forced myself to eat.” (02-26).

One clinician reported that radiation skin damage may
occur (Clin-4-US) but this was not reported by any inter-
viewed patients.

Immunotherapy

Two clinicians discussed immunotherapy and biologic ther-
apy and noted that there were no immunotherapy or biologi-
cal drugs currently indicated for non-adjunctive treatment of
pancreatic cancer. Clinicians noted that immunotherapy side
effects may include lack of energy and tiredness/exhaustion.
Only one patient interviewed had received immunotherapy
and described a fever, body aches, and nausea, “Afterwards
1 felt okay, [...] I ended up feeling like I had the flu for two
days so I was in bed for that [...] I was nauseous but not
nauseous to the point of throwing up” (01-12).
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Overall impacts

The emotional/psychological impacts of diagnosis could
prolong throughout treatment including fear/worry, feeling
depressed/down. Patients also described the impact on their
physical function, “I was too weak to really go out and have
a normal day, I had to be home and close to a couch where
I could lie down because of fatigue.” (01-09) and ‘before
all this happened I would run foot races, 5 k, 10 k race,
and I was no longer able to do that mainly because I didn’t
have the energy to do it.” (01-24). Patients reduced their
social activities and some felt unable to make plans, ‘A lot
of times [my friends/family] say, “Do you want to go out so
and so?” But it’s like, yes I'd love to go out to the lake, but I
don’t know if I'm going to be able to stay out there, because
1 might have diarrhoea, [...] sometimes it just comes out
of nowhere. [...] I don’t feel like I can make plans.” (02-
25). Many reduced or gave up working, ‘I was working part
time at [a] job that had required me to get up at 4.30 in the
morning and be there by 5.30, and it was just too hard on
my body, [...] so I had to give it up’ (01-21).

PRO review

The PubMed search identified 1030 abstracts which reported
PRO use in pancreatic studies. From this and the PRO-
QOLID and PROLabels searches, a total of 49 unique PRO
instruments were identified that had been used in pancreatic
cancer studies, of which 14 were utilised in > two studies
and/or were cancer-specific measures (listed in Supplemen-
tary Information). The EORTC QLQ-C30/PAN26 module
and the FACT-Hep were identified as the two most com-
monly used PROs in pancreatic cancer studies.

The EORTC QLQ-C30 [19] is a 30-item questionnaire
which measures global health, functioning and symptoms.
A pancreatic-specific module, the PAN26 [20] included an
additional 26 items which measure symptoms/side effects
and functional and emotional issues specific to pancreatic
cancer.

The FACT-Hep [21] is a 45-item questionnaire developed
to assess physical, emotional, functional and social/family
well-being in patients with hepatobiliary cancer.

Comparison with the conceptual model identified 26 con-
cepts that were assessed by items in both the EORTC QLQ-
C30/PAN26 and FACT-Hep. A total of 25 concepts were
unique to the EORTC QLQ-C30/PAN26, and 15 concepts
were unique to the FACT-Hep.

Some items unique to the EORTC QLQ-C30/PAN26
assessed proximal, functional or side effect/symptoms con-
cepts (e.g. items 2 and 3, “Do you have any trouble taking a
short/long walk? or item 15, “Have you vomited?”’), whereas
some items unique to the FACT-Hep could be considered
to assess more distal impacts (e.g. item GS3, “I get support
from my friends,” or item GF2, “my work (including work
at home) is fulfilling”). Additionally, the EORTC QLQ-
C30/PAN26 was specific for pancreatic cancer whereas the
FACT-Hep was developed for hepatobiliary cancer. There-
fore, the EORTC QLQ-C30/PAN26 was debriefed in patient
interviews; findings are summarised in Table 4.

Conceptual relevance

All items of the EORTC QLQ-C30/PAN26 were deemed
relevant by patients and most concepts measured had been
identified within concept elicitation and published literature.
Pain had been identified frequently and is assessed in six
separate items. Other experiences that were important to
patients were assessed including fatigue, gastrointestinal
problems and dietary changes. Additionally, many emo-
tional/psychological and lifestyle impacts were assessed by
items in the EORTC QLQ-C30/PAN26.

However, some concepts identified in the interviews
and included in the conceptual model were absent from the
EORTC QLQ-C30/PAN26. No items were identified which
assess neuropathic treatment-related side effects, e.g. burn-
ing/tingling sensations in the hands and feet, cold sensitiv-
ity and motor problems, “I think neuropathy is a common

Table 4 Summary of EORTC QLQ-C30/PAN26 cognitive debriefing findings

Consideration Findings

Conceptual relevance

e All items deemed relevant by patients

e Most key symptom/side effect and impact concepts assessed, although some side effect assessments are
missing (e.g. neuropathic symptoms)

Interpretation and understanding o Instructions well understood

Items generally well understood. Potentially problematic items included those assessing a ‘long’ or ‘short’
walk and ‘frequent bowel movements’

Response scale and options e Mostly considered appropriate

Recall period

e Recall applied for Items 1-5 varied, due to absence of a specified recall period

o The recall period of the remaining items was easily understood but not always adhered to throughout

completion of questionnaire
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enough side effect of many of the chemos so should be worth
putting in there.” (01-23).

An additional 20 concepts included in the conceptual
model were not assessed by items in the EORTC QLQ C30/
PAN26. Hair loss was identified as important but was not
directly assessed although the impact of this may be indi-
rectly captured in Item 48 “Have you felt physically less
attractive as a result of your disease and treatment?””). Three
concepts (change in stool colour, change in urine colour, sur-
prise/shock at diagnosis) were specific to the pre-diagnosis/
diagnosis patient experience and are perhaps likely less rel-
evant to patients undergoing treatment. Sixteen other con-
cepts were mentioned by <5 patients, suggesting that they
may be less frequently occurring or of comparatively lesser
importance to patients.

Conversely, Item 42 (Did you feel weak in your arms and
legs?”’) was not associated with any concept in the concep-
tual model. While patients had reported feeling weak, none
discussed feeling weak in their arms and legs in particu-
lar. However, patients found this item to be relevant when
directly questioned about it during cognitive debriefing.

Interpretation and understanding

Overall most items were interpreted consistently by patients.
However, some issues were apparent regarding item word-
ing (Table 5).

Response scale and options

With the exception of items 29 and 30, all items are scored
on a 4-point Likert scale, (1 =‘Not at all’ to 4= “Very
much’). Overall, patients found the response options under-
standable and appropriate. One patient suggested that a
‘middle-ground’ option would be beneficial for some ques-
tions because there was too great a difference between the
second and third options of ‘a little bit’ and ‘quite a bit.’
Items 29 and 30 are scored on a 7-point numerical rating

Table 5 Interpretation and understanding of EORTC measures

scale (NRS) where 1 indicates ‘very poor’ and 7 indi-
cates ‘excellent’. This scale was used appropriately by all
participants.

Recall period

Overall, patients understood and used the recall period
(“during the past week...”) where it was included. However,
the first five items of the EORTC QLQ-C30/PAN26 include
no clear recall period and, subsequently, the recall period
used appeared to vary between patients.

Discussion

This study triangulated data from multiple sources including
published literature and qualitative interviews with clinical
experts and patients with Stage III/IV pancreatic cancer. To
our knowledge, this is the first qualitative study to explore
patients’ experiences of metastatic pancreatic cancer and
its treatments, identify relevant patient-centred outcomes
for assessment in clinical trials and evaluate the conceptual
relevance and acceptability of selected PRO instruments, in
line with industry standards [9, 11]. Although the FACT-
Hep is a potentially useful alternative PRO tool for use in
pancreatic cancer, the EORTC QLQ-C30/PAN26 alone was
evaluated in this study in order to minimise patient burden.

Findings from this research led to the development of
a disease conceptual model; to our knowledge, this is the
first conceptual model to provide a comprehensive repre-
sentation of advanced Stage III/IV pancreatic cancer and its
treatment. Pain was identified as particularly important to
patients living with pancreatic cancer; pain was experienced
frequently and affected many aspects of daily life. Although
pain was not a consistent for all patients and could be man-
aged; when it did occur, patients reported difficulty sleeping,
eating, being unable to travel, drive, and take part in physical
activities and hobbies.

Other frequent and bothersome important symptoms/
side effects included significant tiredness, exhaustion and

Item Difficulty

2. Do you have any trouble taking a long walk?
3. Do you have any trouble taking a short walk outside the house?

46. Did you have frequent bowel movements?

Patient interpretation of the distance that constituted ‘long’ and ‘short” walk
varied considerably
Interpretations of ‘frequently’ varied between patients; some consider-

ing ‘frequent bowel movements’ to mean ‘normal (or regular) bowel
movements,’; others considered frequent bowel movements to indicate a

problem (e.g. diarrhoea)

48. Have you felt physically less attractive as a result of your
disease and treatment?
49. Have you been dissatisfied with your body?

Many patients responded to item 49 with reference to their physical appear-
ance, potentially making this item redundant to item 48, ‘Have you felt
physically less attractive as a result of your disease and treatment?’
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lack of energy. It was difficult to qualitatively distinguish
whether this was a progressive symptom of disease and/or
a side effect of treatments. The impact of tiredness/fatigue-
related symptoms was considerable; patients were less able
to complete daily activities, work and perform hobbies.
They also reported impaired physical functioning and had
to spend more time in bed or resting as a consequence. In
addition, neuropathic treatment-related side effects were
common in patients on chemotherapy.

Cognitive debriefing of the EORTC QLQ-C30/PAN26
allowed evaluation of content validity using methodology
consistent with the FDA PRO Guidance [9]. No published
studies were identified for comparison of these findings.
This content validity evaluation identified strong cover-
age of pain, fatigue, gastrointestinal problems and dietary
changes that were identified as important to patients. Over-
all, the findings of this study indicate that the EORTC
QLQ-C30 pain scale and PAN26 pancreatic pain scale
are both particularly salient to measure in this population.
The EORTC QLQ-C30 fatigue domain may also offer an
important score to understand patient performance status.

A key criticism of the EORTC QLQ-C30/PAN26, how-
ever, is the lack of any items to assess side effect symp-
tom concepts related to chemotherapy-induced neuropa-
thy. A review of available sources including the QLQ-C30
scoring manual and QLQ-C30 and PAN-26 development
papers suggested that these concepts were not originally
included and subsequently deleted for any reason (e.g.
based on conceptual relevance or psychometric perfor-
mance). This is unsurprising given that the issues and
concepts raised as missing for this patient group on cur-
rent treatments appear to be related to effects of chemo-
therapy and immunotherapy. As the PAN26 was developed
in 1999, before platinums (folfirinox) and nab-paclitaxel
were commonly used for pancreatic cancer, the absence
of neuropathy items is understandable. However, to reflect
the current treatment pathway and ensure the EORTC
QLQ-C30/PAN-26 adequately captures the full patient
experience of pancreatic cancer, it is advisable to include
a question related to neuropathic symptoms. Such items
may be identified from the EORTC item library (http://
www.eortc.be/itemlibrary/). Alternatively, research-
ers could consider use of an additional patient-reported
assessment of neuropathy alongside the EORTC QLQ-
C3-/PAN26 to improve comprehensive measurement of
patient experience.

Beyond conceptual coverage, findings suggested good
usability as most items were interpreted consistently across
the sample and completed without difficulty. Some items
may benefit from altered wording to facilitate more consist-
ent interpretation. The addition of a clear recall period to
the first five items of the EORTC QLQ-C30 may improve
standardisation of patient responses.

The psychometric performance of the EORTC QLQ-C30/
PAN26 has previously been assessed in a locally advanced/
metastatic pancreatic population. Evidence of internal
consistency reliability [22] and criterion validity [23] was
reported for the EORTC QLQ-C30; however, no evidence of
additional psychometric assessment in a pancreatic Stage II1/
IV population was found. With the exception of evidence for
internal consistency reliability in pancreatic cancer [24-26],
gaps remain in our understanding of psychometric perfor-
mance including test—retest reliability, convergent validity,
known-groups validity and ability to detect change. Addi-
tionally, if extensive content changes are made, e.g. addition
of items, the psychometric properties of the measure should
be re-assessed.

Limitations of this study are acknowledged. The under-
standing of impacts and side effects was limited to the
treatment types experienced by the interviewed sample of
patients. Consequently, there was limited opportunity to
understand the experiences associated with immunother-
apy as only one participant had received immunotherapy;
understandable given that it is not currently an approved
therapy for patients with pancreatic cancer. The conceptual
model could be further expanded with the emergence of new
therapies and refined for different stages of disease. Further-
more, this was a single site study and therefore could have
resulted in a sample with unrepresentative demographics,
healthcare experiences and knowledge levels. However, this
was somewhat mitigated as the study included patients who
had travelled to the site from throughout the USA and so
had experienced different care previously. Furthermore, data
obtained from clinician interviews and published literature
provided additional context.

Conclusions

This qualitative interview study has provided an in-depth
understanding of the ways in which pancreatic cancer and
its treatment affect patients’ lives. The findings of this study
support the conceptual relevance of the EORTC QLQ-C30
and PAN26 in a Stage III/IV pancreatic cancer population,
although the absence of items to assess neuropathic treat-
ment-related side effects should be considered by researchers
and clinicians wishing to comprehensively assess impact on
the patient experience. The EORTC QLQ-C30/PAN26 was
well understood and completed with ease by the majority
of patients, although minor revisions to item wording and
addition of a clear recall period to items 1-5 could further
improve usability.

Overall, in their current formats our study suggests that
the EORTC QLQ-C30 and PAN26 provide a clear assess-
ment of many of the concerns of patients living with locally
advanced or metastatic pancreatic cancer.

@ Springer


http://www.eortc.be/itemlibrary/
http://www.eortc.be/itemlibrary/

2938

Quality of Life Research (2019) 28:2929-2939

Acknowledgements The authors would like to thank the study staff
at Johns Hopkins University and the patients who participated in the
interviews. The authors also acknowledge Louise Humphrey, Tom
Willgoss, and Stephanie Meysner for their contributions to the design
of this study. The authors would also like to thank Nikunj Patel for
reviewing and providing input that greatly improved the quality of
the manuscript. Hannah Pegram of DRG Abacus is acknowledged for
medical writing support on the manuscript.

Author contributions HK and AD contributed to the study concept and
design. HK, AT, NA, JMH, AN, MH, CDJ contributed to data collec-
tion and interpretation of findings. HK, AT, and NA performed data
analyses. All authors contributed to the review, critical revision, and
final approval of the manuscript.

Funding Funding for this study was provided by AstraZeneca. Time for
medical writing support was also funded by AstraZeneca and provided
by DRG Abacus.

Data availability The datasets used and/or analysed during the cur-
rent study are available from the corresponding author on reasonable
request.

Compliance with ethical standards

Conflict of interest Helen Kitchen and Natalie Aldhouse are employ-
ees of DRG Abacus, a health economics and outcomes research com-
pany that consults with various pharmaceutical companies. At the time
of his involvement Andrew Trigg was an employee of DRG Abacus.
Arnold Degboe is an employee of AstraZeneca, Gaithersburg, MD,
US. AstraZeneca LP have commissioned DRG Abacus to consult on
patient-reported outcome strategies for several studies. Joseph M Her-
man was an employee of Johns Hopkins University during the study
period and now is employed by MD Anderson Cancer Center. Amol
Narang is an employee of Johns Hopkins University, department of ra-
diation and molecular radiation sciences. Mary Hodgin is also an em-
ployee of Johns Hopkins University, department of surgery, advanced
practice nursing, Baltimore, MD, US. Colin D Johnson is an emeritus
Professor at the University of Southampton, UK. He has previously
undertaken paid consultancy work for DRG Abacus.

Ethical approval Ethics approval for the qualitative patient interview
study was obtained from Johns Hopkins Institutional Review Board
(IRB) (13-Nov-2015, amendment 29-Feb-2016 ref: J-15139).

Informed consent All patients completed an informed consent form
prior to interview and gave additional verbal consent at the time of
the interview.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution 4.0 International License (http://creativeco
mmons.org/licenses/by/4.0/), which permits unrestricted use, distribu-
tion, and reproduction in any medium, provided you give appropriate
credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

1. Tlic, M., & Ilic, 1. (2016). Epidemiology of pancreatic cancer.
World Journal of Gastroenterology, 22(44), 9694.

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

NIH, National Cancer Institute. Pancreatic Cancer Treatment
(PDQ®)-Health Professional Version. Retrieved October 11, 2018
from https://www.cancer.gov/types/pancreatic/hp/pancreatic-treat
ment-pdq

Miiller-Nordhorn, J., Roll, S., Bohmig, M., Nocon, M., Reich, A.,
Braun, C., et al. (2006). Health-related quality of life in patients
with pancreatic cancer. Digestion, 74(2), 118-125.

Serrano, P., Herman, J., Griffith, K., Zalupski, M., Kim, E.,
Bekaii-Saab, T., et al. (2014). Quality of life in a prospective,
multicenter phase 2 trial of neoadjuvant full-dose gemcitabine,
oxaliplatin, and radiation in patients with resectable or border-
line resectable pancreatic adenocarcinoma. International Jour-
nal of Radiation Oncology Biology Physics, 90(2), 270-277.
Gerritsen, A., Jacobs, M., Henselmans, 1., van Hattum, J., Effi-
cace, F., Creemers, G., et al. (2016). Developing a core set of
patient-reported outcomes in pancreatic cancer: A Delphi sur-
vey. European Journal of Cancer, 57, 68-717.

Kluetz, P., O’Connor, D., & Soltys, K. (2018). Incorporating the
patient experience into regulatory decision making in the USA,
Europe, and Canada. The lancet Oncology, 19(5), e267-e274.
Kanatas, A., & Rogers, S. (2008). A guide of the questionnaires
used in the measurement of health-related quality of life in head
and neck oncology. Tumori, 94(5), 724-731.

Ojo, B., Genden, E., Teng, M., Milbury, K., Misiukiewicz, K.,
& Badr, H. (2012). A systematic review of head and neck cancer
quality of life assessment instruments. Oral Oncology, 48(10),
923-937.

US Department of Health and Human Services, Food and
Drug Administration. (2009). Guidance for Industry: Patient-
Reported Outcome Measures: Use in Medical Product Devel-
opment to Support Labeling Claims. Retrieved from https://
www.fda.gov/downloads/drugs/guidances/UCM193282.pdf.
Accessed 1 July 2014.

Brod, M., Tesler, L., & Christensen, T. (2009). Qualitative
research and content validity: developing best practices based
on science and experience. Quality Of Life Research: An Inter-
national Journal Of Quality Of Life Aspects Of Treatment, Care
And Rehabilitation, 18(9), 1263-1278.

Patrick, D., Burke, L., Gwaltney, C., Leidy, N., Martin, M.,
Molsen, E., et al. (2011). Content validity-establishing and
reporting the evidence in newly developed patient-reported
outcomes (PRO) instruments for medical product evaluation:
ISPOR PRO good research practices task force report: Part 2—
Assessing respondent understanding. Value in Health, 14(8),
978-988.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psy-
chology. Qualitative Research in Psychology, 3(2), 77-101.
Fusch, P., & Ness, L. (2015). Are we there yet? Data saturation in
qualitative research. The Qualitative Report, 20(9), 1408-1416.
Guest, G., Bunce, A., & Johnson, L. (2006). How many interviews
are enough? An experiment with data saturation and variability.
Field Methods, 18(1), 59-82.

Turner-Bowker, D., Lamoureux, R., Stokes, J., Litcher-Kelly,
L., Galipeau, N., Yaworsky, A., et al. (2018). Informing a priori
sample size estimation in qualitative concept elicitation interview
studies for clinical outcome assessment instrument development.
Value in Health, 21(7), 839—-842.

Evans, J., Chapple, A., Salisbury, H., Corrie, P., & Ziebland, S.
(2014). “It can’t be very important because it comes and goes”—
Patients’ accounts of intermittent symptoms preceding a pancre-
atic cancer diagnosis: A qualitative study. British Medical Journal
Open, 4(2), 1-8.

Schildmann, J., Ritter, P., Salloch, S., Uhl, W., & Vollmann, J.
(2013). ‘One also needs a bit of trust in the doctor...’: A qualita-
tive interview study with pancreatic cancer patients about their


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.cancer.gov/types/pancreatic/hp/pancreatic-treatment-pdq
https://www.cancer.gov/types/pancreatic/hp/pancreatic-treatment-pdq
https://www.fda.gov/downloads/drugs/guidances/UCM193282.pdf
https://www.fda.gov/downloads/drugs/guidances/UCM193282.pdf

Quality of Life Research (2019) 28:2929-2939

2939

19.

20.

21.

22.

perceptions and views on information and treatment decision-
making. Annals of Oncology, 24(9), 2444-2449.

. Brown, P., & de Graaf, S. (2013). Considering a future which

may not exist: The construction of time and expectations amidst
advanced-stage cancer. Health, Risk and Society, 15(6-07),
543-560.

Aaronson, N., Ahmedzai, S., Bergman, B., Bullinger, M., Cull, A.,
Duez, N, et al. (1993). The European Organization for research
and treatment of cancer QLQ-C30: A quality-of-life instrument
for use in international clinical trials in oncology. Journal of the
National Cancer Institute, 85(5), 365-376.

Fitzsimmons, D., Johnson, C., George, S., Payne, S., Sandberg, A.,
Bassi, C., et al. (1999). Development of a disease specific quality
of life (QoL) questionnaire module to supplement the EORTC
core cancer QoL questionnaire, the QLQ-C30 in patients with
pancreatic cancer. European Journal of Cancer, 35(6), 939-941.
Heffernan, N., Cella, D., Webster, K., Odom, L., Martone, M.,
Passik, S., et al. (2002). Measuring health-related quality of life
in patients with hepatobiliary cancers: The functional assessment
of cancer therapy-hepatobiliary questionnaire. Journal of Clinical
Oncology, 20(9), 2229-2239.

Sugimoto, H., Kawashima, H., Ohno, E., Hayashi, D., Kuwahara,
T., Morishima, T., et al. (2016). The prognostic factors and trajec-
tory of HRQOL in patients with pancreatic cancer who received
psychiatric intervention. Journal of Gastroenterology and Hepa-
tology, 31(3), 685-690.

23.

24.

25.

26.

Braun, D., Gupta, D., & Staren, E. (2013). Longitudinal health-
related quality of life assessment implications for prognosis in
stage IV pancreatic cancer. Pancreas, 42(2), 254-259.

Vanagas, T., Johnson, C., Pundzius, J., & Barauskas, G. (2006).
Translation and validation of the EORTC QLQ-PAN26 quality of
life questionnaire for patients with pancreatic cancer. Acta medica
Lituanica, 13(4), 272-275.

Hurt, C., Mukherjee, S., Bridgewater, J., Falk, S., Crosby, T.,
McDonald, A., et al. (2015). Health-related quality of life in
SCALOP, a randomized phase 2 trial comparing chemoradiation
therapy regimens in locally advanced pancreatic cancer. Inter-
national Journal of Radiation Oncology Biology Physics, 93(4),
810-818.

Eaton, A., Karanicolas, P., Bottomley, A., Allen, P., & Gonen,
M. (2017). Psychometric validation of the EORTC QLQ-PAN26
pancreatic cancer module for assessing health related quality of
life after pancreatic resection. Journal of the Pancreas (Online),
18(1), 19-25.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Exploring the patient experience of locally advanced or metastatic pancreatic cancer to inform patient-reported outcomes assessment
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Qualitative literature review
	PRO instrument search
	Qualitative clinician interviews
	Qualitative patient interviews
	Interview procedure

	Analysis
	Conceptual saturation

	Results
	Qualitative literature review
	Qualitative clinician interviews
	Qualitative patient interviews
	Conceptual saturation

	Patient experience of pancreatic cancer
	Pre-diagnosis
	Diagnosis
	Treatment
	Surgery
	Chemotherapy
	Radiation
	Immunotherapy

	Overall impacts
	PRO review
	Conceptual relevance
	Interpretation and understanding
	Response scale and options
	Recall period

	Discussion
	Conclusions
	Acknowledgements 
	References




