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in adults with moderate-to-severe disease
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Abstract

Background: Ulcerative colitis (UC) and Crohn’s disease (CD) are associated with a range of symptoms that adversely
affect health-related quality of life. This research aimed to develop and validate two patient-reported outcome (PRO)
tools to assess signs and symptoms in patients with moderate-to-severe UC or CD.

Methods: PRO-UC and PRO-CD Diaries were developed in accordance with US Food and Drug Administration (FDA)
recommendations. Data were collected from concept elicitation interviews (in which patients described their symp-
toms and experience of the disease) and further refined through cognitive interviews (in which patients assessed the
relevance and clarity of questions in the tools).

Results: Interviews were conducted with 12 patients for each indication. Five symptoms (urgent bowel movements,
abdominal pain, frequent bowel movements, bloody stools, diarrhea/watery stools) were reported by 83—100% of
participants with UC and were included in the final 6-item PRO-UC Diary: stool frequency, rectal bleeding (2 items),
diarrhea, rectal urgency, and abdominal pain. For CD, seven symptoms (abdominal pain, diarrhea/loose stools, urgent
bowel movements, fatigue/tiredness/weakness, frequent bowel movements, bloody stools, nausea) were reported by
50-100% of participants. These, together with vomiting and incontinence (reported by 42% and 33% of participants,
respectively), were included in the final 10-item PRO-CD Diary, covering abdominal pain (2 items), stool frequency, lig-
uid/very soft stool frequency, rectal bleeding, rectal urgency, nausea, vomiting, bowel incontinence, and general well-
being. Symptoms were consistently cited across both indications to have an impact on quality of life, with frequent
complaints being the need to always be near a toilet and inability to leave home, as well as general pain, discomfort,
and nausea. For both tools, questions were accurately interpreted, with at least 67% of participants in both indications
stating that items were easy to answer/relevant to their condition and symptoms were easy to recall over the last

24 h.

Conclusions: Both the PRO-UC and PRO-CD Diaries were developed and validated in accordance with FDA recom-
mendations, providing two new tools for use in clinical trials to assess response to treatment in patients with UC or
CD. Psychometric analyses are warranted to fully evaluate their properties and value for use in clinical trials.
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Background

Inflammatory bowel disease (IBD) is a chronic inflam-
matory disorder encompassing ulcerative colitis (UC)
and Crohn’s disease (CD) [1, 2]. UC principally affects
the colon; common complaints include rectal bleeding/
mucus discharge, frequent stools, and lower abdominal
pain [3], with symptoms usually peaking during early
adulthood [4]. Most patients experience mild-to-mod-
erate symptoms in a relapsing—remitting cycle; however,
approximately 15% of patients experience more severe
disease and, of these, 20% may need to be hospitalized
owing to symptoms [5]. In contrast to UC, CD can affect
the entire gastrointestinal tract, most commonly causing
pain and chronic diarrhea (sometimes with gross bleed-
ing), with other symptoms including fatigue, weight loss,
and abdominal pain [6]. CD is principally a progressive
disease, with just 20-30% of patients experiencing a
non-progressive or indolent disease course [7]. Com-
pared with healthy individuals, patients with UC and CD
experience lower health-related quality of life (HRQoL)
across several domains including psychological, physi-
cal, sexual and social aspects of life [8, 9]. In particular,
active disease is associated with significant impairments
in HRQoL [10, 11]; however, therapeutic interventions,
including biologics (e.g., infliximab) and JAK inhibitors,
have shown promise in improving HRQoL in individuals
with IBD [8, 12].

Response to therapy, including the need for treatment
intensification, is evaluated through a combination of
monitoring of signs and symptoms and objective disease
assessment by endoscopy, imaging, or measuring bio-
markers of mucosal inflammation. Accurate assessment
of symptoms and response to therapy are particularly
important in the clinical trial setting, especially in the
context of providing evidence to support label claims.

Patient-reported outcomes (PROs) are increasingly
used in clinical trials alongside conventional clinical
endpoints to quantify the patient perspective in terms
of how they feel and function, and are recommended by
both the European Medicines Agency (EMA) and the US
Food and Drug Administration (FDA) [13, 14]. They are
designed to assess the impact of a disease or treatment
on overall functioning, HRQoL, and symptoms. Addi-
tionally, PRO measures are considered an important tool
for supporting PRO claims in approved product labeling,
as well as demonstrating product value to physicians,
patients, and payers. FDA guidance specifically recom-
mends that development of PRO tools should involve
qualitative research within the target population to deter-
mine aspects of disease that most affect patients, and that
findings should be embodied in the questions that make
up the tool, which should then undergo psychometric
assessment to test reliability and validity [14].
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At the time of designing the studies described herein,
there were no PRO tools for assessment of UC or CD that
met the FDA criteria, although two tools, the Ulcerative
Colitis Patient-Reported Outcomes Signs and Symp-
toms (UC-PRO/SS [15]) and the Crohn’s Disease Patient-
Reported Outcomes Signs and Symptoms (CD-PRO/SS
[16]) measures have been developed in the interim. The
purpose of the two studies described here was, therefore,
to develop and validate the content of two additional
patient diaries—the PRO-UC and PRO-CD Diaries—for
assessing signs and symptoms in adults with moderate-
to-severe disease, that would be suitable for use in clinical
trials of new therapies for these two diseases and would
meet the criteria defined by the FDA and the EMA.

Methods

Development of the initial versions of the tools

The initial version of the UC tool was adapted from the
pediatric Daily Ulcerative Colitis Sign and Symptom
Scale Diary [17]. Development was also informed by
findings from an earlier UC concept elicitation study in
adults [18] and regulatory guidance related to the Mayo
stool frequency and rectal bleeding items [19, 20]. The
initial version of the UC tool consisted of 6 items (abso-
lute stool frequency, rectal bleeding [2 items: Mayo
rectal bleeding item and absolute frequency of stools
with blood], absolute frequency of loose/watery stools,
absolute frequency of stools with urgency, and worst
abdominal pain rated on a numeric scale ranging from 0
to 10), each with a 24-h recall period completed daily by
patients.

The initial version of the CD tool consisted of 11 items,
each with a 24-h recall period, which patients completed
daily. Abdominal pain was assessed over 2 items, with
the remaining items assessing stool frequency, liquid/
very soft stool frequency, rectal bleeding, stools with
blood, rectal urgency, nausea severity, vomiting, bowel
incontinence, and general well-being. Abdominal pain
was assessed using an 11-point numeric rating scale and
a 4-point verbal rating scale; nausea severity was rated
using a 4-point scale from none to severe; general well-
being was rated on a 5-point scale from terrible to gen-
erally well; the remaining items required participants to
enter a numerical value for the past 24 h.

Refinement of the initial tool content and subsequent
content validation of the revised tool were assessed via
one-on-one, semi-structured, qualitative interviews with
consenting participants, as described below.

Participant interviews

Participants were recruited and screened through a US
market research recruitment agency, Global Perspec-
tives. Individuals in the Global Perspectives database
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(consisting of patients with a wide variety of medical
conditions who had all given prior permission to be con-
tacted for research purposes) who matched the inclu-
sion/exclusion criteria for the study were invited to take
part.

Participants considered for the study were male or
female, aged 18-80 years, had a diagnosis of UC or CD
(either active or in remission; those with unspecified or
unclassified IBD were excluded), and were willing/able
to participate in a 60-90-min interview. Only partici-
pants with moderate-to-severe UC or CD were included,
as defined by: having a self-reported score of 3-5 on a
scale ranging from 1 (normal) to 5 (very severe) and a
physician-reported score of 3—4 on a scale ranging from
1 (normal) to 4 (severe); having seen a physician within
the last 6 months; and having the diagnosis confirmed
by submitting a physician-completed form or a photo-
graph of a current UC/CD prescription. Participants
with CD were additionally required to be receiving a bio-
logic treatment for CD. Participants who had received
an ileostomy with either a subtotal colectomy or a proc-
tocolectomy were excluded, as were those with UC who
had received a restorative colectomy with anal pouch,
and those with CD who had received stricturoplasty, any
type of colectomy/bowel resection, or proctocolectomy.
Participants with a previous diagnosis of irritable bowel
syndrome were also excluded.

Participant interviews included concept elicitation
(participants were asked to describe symptoms and their
experience of the disease) and cognitive interviewing
methodology to assess the relevance, clarity, and appro-
priateness of the PRO tools. Interviews were conducted
in three rounds. The first two rounds were conducted
over the telephone using paper-based administration of
the tool; questions were modified after each round. The
third round was delivered in an electronic format, the
e-diary, and was assessed in face-to-face interviews. All
data collection and recruitment procedures met insti-
tutional review board (IRB) requirements, with study
protocols approved by a central IRB, Salus IRB. Written
informed consent was obtained from study participants
prior to completing any study-related activities.

COREQ (COnsolidated criteria for REporting Quali-
tative research) item responses for the qualitative inter-
views that contributed to early development of the
PRO-UC and PRO-CD Diaries are presented in Addi-
tional file 1 [21].

Analysis

All interviews were audio-recorded and transcribed ver-
batim. Data for the PRO-UC and PRO-CD Diaries were
analyzed separately using a combination of thematic
and content analysis [22]. De-identified transcripts were
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analyzed using MaxQDA v11 qualitative analysis soft-
ware (VERBI GmbH), with preliminary analyses from the
first few interviews conducted to ensure that the inter-
view guide was generating sufficient patient descriptions
of UC/CD signs and symptoms. Participant demograph-
ics and characteristics were summarized using descrip-
tive statistics.

Results

Study participants

For each indication—UC and CD—12 participants were
included, with four participants interviewed in each of
three rounds. Participants were aged 31-59 years in the
UC study and 18-61 years in the CD study, and 75% of
participants in both studies were in remission at the time
of the interview (Table 1). In both groups, 10 participants
(83%) and two participants (17%) were receiving anti-
tumor necrosis factor therapy and anti-integrin therapy,
respectively. Five participants (42%) and two partici-
pants (17%) in the UC and CD groups, respectively, were
receiving 5-aminosalicylic acid treatment. During the
interview, it was discovered that one participant with UC
had received a colectomy; data for this participant were
retained as the participant was able to describe their
experience pre- and post-surgery. Five participants (42%)
in each study reported comorbidities.

Ulcerative colitis

Concept elicitation

Participants reported experiencing 24 different signs and
symptoms during the course of their disease (Table 2).
The most commonly reported symptoms (reported
by >50% of participants) were urgent bowel movements
(n=12), abdominal pain (n=11), frequent bowel move-
ments (n=11), bloody stools (n=10), diarrhea/watery
stools (n=10), and nausea (n=6). Except for nausea,
these symptoms were also spontaneously reported by
at least 50% of participants experiencing the reported
symptom.

Eleven participants ranked the relative importance of
their symptoms (Fig. 1). Those most frequently reported
in the top three for importance were urgent bowel move-
ments (n=10), bloody stools (n=8), abdominal pain
(n=6), frequent bowel movements (n=4), and diar-
rhea/watery stools (n=3), all of which were considered
the most important symptom by at least one participant.
Concept saturation was assessed based on the number
of interviews taken to identify the symptoms, with 75%
(18/24) being identified within the first nine interviews,
92% (22/24) being identified by the tenth interview, and
all 24 being identified by the twelfth interview.

Table 3 summarizes the terms used by participants
to describe the six main symptoms during a UC flare
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Table 1 Participant characteristics
UC(N=12) CD(N=12)

Age, mean (range), years 45 (31-59) 43 (18-61)
Gender, n (%)

Male 8(67) 3(25)

Female 4(33) 9 (75)
Race, n (%)

Caucasian 9 (75) 6 (50)

African American 1(8) 4(33)

Hispanic 1(8) 0(0)

Mixed race 1(8) 2(17)
Work status, n (%)

Full-time 12 (100) 8 (67)

Part-time 0(0) 1(8)

Unemployed 0(0) 2(17)

Unable to work 0(0) 1(8)
Current treatment status, n (%)

Remission 9 (75) 9(75)

Flare 3(25) 3(25)
Disease-specific treatment, n (%)°

Anti-TNF 10 (83) 10 (83)

5-ASA 5(42) 2(17)

Anti-integrin 2(17) 2(17)

Other® 8(67) 11(92)
Time since diagnosis, mean (range), 103 (19-478) 103 (19-478)
months
Time since last flare, mean (range), months 8 (3-20) 8 (3-20)
Any other medical conditions, n (%) 5 (42)° 5(42)

ASA, aminosalicylic acid; CD, Crohn’s disease; TNF, tumor necrosis factor; UC,
ulcerative colitis

2 Participants could be receiving more than one therapy

b Other treatments included azathioprine, balsalazide, corticosteroid, lorazepam,
methotrexate, mercaptopurine, and probiotics

€ Comorbidities reported by patients with UC: ankylosing spondylitis, asthma,
gastroesophageal reflux disease, hypothyroidism, and type 2 diabetes (n=1 for
each)

4 Comorbidities reported by patients with CD: high cholesterol and high blood
pressure (n=1); polycystic ovary syndrome and Wegener’s granulomatosis

(n=1); Tourette’s syndrome (n = 1); cellulitis, asthma, and osteoarthritis (n=1);
and benign prostate condition, depression, back pain, and incontinence (n=1)

and their reported impact on daily life. Frequently cited
complaints across symptoms included an inability to
leave home, work, or do normal activities, the need to
always be near a bathroom, as well as general discom-
fort, nausea, and psychological impacts. Participants
were also asked whether they experienced the symp-
toms during remission. Diarrhea/watery stools was the
most frequently reported symptom in remission (n=238)
followed by frequent bowel movements (n=7); bloody
stools (n=5), abdominal pain (n=4), and urgent bowel
movements (n=3) were also reported by those in
remission.
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Good agreement was observed between the initial ver-
sion of the tool and the symptoms identified through
concept elicitation; all five of the symptoms reported
most frequently by participants were included in the ini-
tial version of the PRO-UC Diary. The only other symp-
tom reported in at least 50% of participants was nausea.
However, this was reported spontaneously in only two
participants, and only one of those reported it to be
among the three most important symptoms. As a result,
nausea was not added to the PRO-UC Diary.

Assessment of relevance and clarity of questions
During the cognitive interviews, participants described
the relevance, clarity, and appropriateness of the ques-
tions comprising the draft version of the PRO-UC Diary.
Most participants (67—-100%) responded that each item
was easy to answer and the symptoms easy to recall over
the past 24 h (Table 4). All respondents accurately inter-
preted the questions and all but one respondent rated
questions as being relevant (i.e. rating of >3 on a scale of
0-5), with at least half of the participants rating each item
as extremely relevant (i.e. rating of 5). Four participants
were asked about usability of the electronic device, and
all reported the e-diary to be easy to use and complete.
In the course of the study, minor modifications were
made to the wording of the questions for the UC tool, but
no changes were made to the items included in the initial
version or the scoring of items. The resulting 6-item tool
is described below.

Scoring of the PRO-UC Diary

The final PRO-UC Diary is an electronic daily UC sign
and symptom diary consisting of 6 individual items, each
with a 24-h recall period, that describe the key symp-
toms experienced by patients with moderate-to-severe
UC: (1) stool frequency, rectal bleeding (2 items; [2]
severity [Mayo rectal bleeding item] and [3] frequency),
(4) diarrhea/watery stools frequency, (5) rectal urgency
frequency, and (6) abdominal pain. A Total Signs and
Symptoms score is derived based on all items, with the
exception of the Mayo rectal bleeding item (item 2:
assessment of rectal bleeding severity). Frequency scores
from items 1 and 3-5 (i.e. stool frequency, rectal bleeding
frequency, diarrhea/watery stools frequency, and rectal
urgency over a 24-h period) are categorized as follows:
0-2 events=0; 3-5 events =2.5; 6—-8 events =5.0; 9-11
events=7.5; at least 12 events=10. Item 6 (abdominal
pain) is used as a raw score with no conversion. The Total
Signs and Symptoms score is then calculated by averag-
ing the categorized scores for items 1 and 3-5 and the
score for item 6 over the last 3 days of available data at
each time point (days were not required to be consecu-
tive). The tool therefore provides a score ranging from
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Table 2 Symptoms reported by at least four participants in the UC study (N=12)?

Spontaneous report? Probed report?

Symptom® Total reported®
Urgent bowel movements® 12 (100)
Abdominal pain® 11(92)
Frequent bowel movements® 11(92)

Bloody stools® 10 (83)
Diarrhea/watery stools® 10 (83)

Nausea 6 (50)

Fatigue 5(42)

Lack of appetite 4 (33)

6 (50) 6 (50)
10 (91) 109
9(82) 2(18)
8 (80) 2(20)
9(90) 1(10)
2(33) 4(67)
4(80) 1(20)
4(100) 0(0)

PRO, patient-reported outcomes; UC, ulcerative colitis

2 Symptoms reported spontaneously by 1-3 participants: bloating (n = 3), joint pain (n=2), vomiting (n = 2), constipation (n=1), dehydration (n= 1), difficulty
swallowing (n=1), dizziness (n= 1), fever (n= 1), excessive gas (n= 1), general discomfort (n= 1), lower back pain (n= 1), malaise (n=1), mouth sores (n=1), mucus

in stools (n=1), skin discoloration (n = 1), and abdominal spasms (n=1)

b Participants reported on current and past symptoms experienced

¢ Data are number of participants (%); percentage calculated as a proportion of the overall group (N=12)

9 Data are number of participants (%); percentage calculated as a proportion of the ‘total reported’

€ Items in the PRO-UC Diary

Participants (n)
S
1

Most important
Second most important

Third most important

2 —
0
Urgent bowel Bloody Abdominal Frequent bowel Diarrhea/ Fatigue Nausea Bloating
movements stools pain movements  watery stools
Frequently reported symptoms
Fig. 1 Relative importance of symptoms, as ranked by participants in the UC study (n=11). UC, ulcerative colitis

0 to 10, with higher scores indicating greater severity of
signs and symptoms. In addition, items 1 and 2 (stool fre-
quency and Mayo rectal bleeding) can be used to calcu-
late Mayo stool frequency and rectal bleeding subscores,
respectively, and the other 4 items can be combined to
give a summary score.

Crohn’s disease

Concept elicitation

Participants reported experiencing 21 different signs and
symptoms during the course of their disease (Table 5),
the most common of which (reported in>50% of

participants) were abdominal pain (n=12), diarrhea/
loose stools (n=11), urgent bowel movements (n=10),
fatigue/tiredness/weakness (n="7), frequent bowel move-
ments (n=7), bloody stools (n=7), and nausea (n=6).
Four other symptoms were reported in at least one third
of participants (vomiting, incontinence, constipation, and
joint aches/body aches). All signs and symptoms, except
for nausea, vomiting, and incontinence, were spontane-
ously reported by at least 50% of participants experienc-
ing the reported symptom.

Eleven participants ranked the relative importance
of their symptoms (Fig. 2). Those most frequently
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Table 4 Results from cognitive interviews in the UC study (N=12)
PRO-UC Diary item Easy to answer ~ Symptoms Accurate Relevance® Relevance®
easy torecall® interpretation of >3 =5
question
Rectal bleeding 12 11 12 12 6
Rate your worst experience of rectal bleeding
Stool frequency 8 8 12 12 10
Enter number of bowel movements passed
Stools with blood 12 12 12 11 10
Enter number of bowel movements with blood
Diarrhea 11 10 11 11¢ 7
Enter number of loose or watery bowel movements
Rectal urgency 11¢ 119 12 12 10
Enter number of bowel movements with urgency
Abdominal pain 12 11 12 12 7

Rate your worst abdominal pain

Data are number of participants
PRO, patient-reported outcomes; UC, ulcerative colitis
2 Recollection of symptoms over the past 24 h

b Participants rated how relevant the items were on a 6-point scale (from 0= not at all relevant to 5 = extremely relevant)

€ One participant accidentally skipped this question
4 0nly 11 participants were asked about recall and answerability of this item

Table 5 Symptoms reported by at least four participants in the CD study (N=12)?

SymptomP Total reported® Spontaneous report? Probed report?
Abdominal pain® 12 (100) 12 (100) 0(0)
Diarrhea/loose stools® 11(92) 10 (97) 19
Urgent bowel movements® 10 (83) 5 (50) 5 (50)
Fatigue/tiredness/weakness 7 (58) 7 (100) 0(0)
Frequent bowel movements® 7 (58) 6 (86) 1(14)
Bloody stools® 7(58) 4(57) 3(43)
Nausea® 6 (50) 1(17) 5(83)
Vomiting® 5(42) 2 (40) 3(60)
Incontinence® 4(33) 0(0) 4(100)
Constipation 4 (33) 4 (100) 0(0)
Joint aches/body aches 4 (33) 4 (100) 0(0)

CD, Crohn's disease; PRO, patient-reported outcomes

@ Symptoms reported by 1-3 participants: eye problems (n = 3), bloating/gas (n = 3), bruising (n=2), difficulty eating certain foods (n = 2), general pain (n=2), lack of
appetite (n=2), chest pain (n= 1), gastroesophageal reflux (n=1), hemorrhoids (n=1), and skin issues (n=1)

b participants reported on current and past symptoms experienced

¢ Data are number of participants (%); percentage calculated as a proportion of the overall group (N=12)

9 Data are number of participants (%); percentage calculated as a proportion of the ‘total reported’

€ Items in the PRO-CD Diary

reported in the top three for importance were abdomi-
nal pain (n=7), urgent bowel movements (n=5), and
diarrhea/loose stools (n=3), all of which were consid-
ered the most important symptom by at least one par-
ticipant. Concept saturation was assessed based on the
number of interviews taken to identify the symptoms,
with 86% (18/21) being identified by the sixth interview

and 100% of symptoms being identified by the eighth
interview.

Table 6 summarizes the terms used by participants to
describe the 11 most frequently reported symptoms dur-
ing a CD flare and their reported impact on daily life.
Themes reported consistently across symptoms included
the inability to work or go out, the need to be near a
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10 Most important
Second most important

8 - Third most important
= %7
2
c
®©
2 44
Q
=
©
o

2 —

0

Abdominal  Urgent bowel Diarrhea/ Bloody Vomiting Bowel Frequent bowel Nausea
pain movements  loose stools stools incontinence  movements
Frequently reported symptoms

Fig. 2 Relative importance of symptoms, as ranked by participants in the CD study (n=11). CD, Crohn'’s disease

toilet at all times, stress, and a negative impact on social
life. Participants were also asked whether they experi-
enced the symptoms during remission. Abdominal pain
(n=8) and diarrhea/watery stools (n=8) were the symp-
toms most frequently reported by participants in remis-
sion; bloody stools (n=6), frequent bowel movements
(n=6), urgency (n=>5), fatigue (n=>5), and constipation
(n=3) were also reported by those in remission. Joint/
body aches (n=2), nausea (n=2), vomiting (n=1), and
incontinence (n=1) were reported less frequently during
remission.

Good agreement was observed between the initial ver-
sion of the tool and the symptoms identified through the
concept elicitation. All symptoms reported by at least half
of the participants were included in the initial version
of the PRO-CD Diary. Of the additional four symptoms
(vomiting, incontinence, constipation, and joint aches/
body aches) reported by at least one third of participants,
vomiting and incontinence were included in the initial
PRO-CD Diary as they were each cited by one patient as
being one of the three most important symptoms, while
vomiting was further described as having a substantial
impact on daily living (e.g. participant having to take time
off work, needing to stay at/near home, and not being
able to do daily tasks). Constipation and joint aches/
body aches were not added to the PRO-CD Diary as nei-
ther were included in the three most important symp-
toms reported by any participants. The resulting items
included in the PRO-CD Diary were therefore abdominal
pain (2 items), stool frequency, liquid/very soft stool fre-
quency, rectal bleeding, rectal urgency, nausea, vomiting,
bowel incontinence, and general well-being.

Assessment of relevance and clarity of questions
During the cognitive interview portion of the study, par-
ticipants described the relevance, clarity, and appropri-
ateness of the questions comprising the draft version of
the PRO-CD Diary. Most participants (83-100%) found
each item easy to answer, symptoms easy to recall over
the last 24 h, and the questions easy to interpret (Table 7).
At least seven participants rated every question as being
relevant, except for the question related to vomiting, for
which six participants (of 11 respondents) considered
it to be relevant. Rectal bleeding was rated as relevant
(score>3) by eight participants (67%) and considered
extremely relevant (score=5) by only six (50%). All five
participants who were asked about usability of the elec-
tronic device found the e-diary easy to use and complete.
As with the PRO-UC Diary, in the course of the study,
minor modifications were made to the wording of the
questions for the CD tool. In addition, the item regard-
ing worst experience of rectal bleeding was removed
from the final tool as it received a relatively low rating for
relevance. Furthermore, the response options for worst
abdominal pain were changed from a 4-point response to
an 11-point numeric rating scale.

Scoring of the PRO-CD Diary

The final PRO-CD Diary is an electronic daily CD sign
and symptom diary consisting of 10 individual items that
describe the key symptoms experienced by patients with
moderate-to-severe CD: abdominal pain (2 items), stool
frequency, liquid/very soft stool frequency, rectal bleed-
ing frequency, rectal urgency frequency, nausea, vomit-
ing frequency, bowel incontinence frequency, and general
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Table 7 Results from cognitive interviews in the CD study (N=12)

PRO-CD Diary item Easy to answer Symptoms Accurate Relevance® Relevance®

easy torecall® interpretation of >3 =5
question

Abdominal pain 11 12 12 11 9
Rate your abdominal pain

Stool frequency 12 10 12 10 8
Enter number of bowel movements passed

Liquid/very soft stool frequency 12 11 12 1 9
Enter number of liquid or very soft stools

Rectal bleeding 12 11 12 8 8
Enter number of bowel movements with blood

Rectal urgency 12 12 12 11 8
Enter number of bowel movements with urgency

Worst abdominal pain 12 12 11 8¢ 7€
Rate your worst abdominal pain

Nausea 1 12 12 7 6
Rate your worst feeling of nausea

Vomiting 11 12 12 64 64
Enter number of vomiting episodes

Bowel incontinence 12 12 10 7 6
Enter number of incontinence episodes

General well-being 11 12 12 12 10
Rate your general well-being

Worst rectal bleeding 11 12 12 8 6

Rate your worst experience of rectal bleeding

Data are number of participants
CD, Crohn's disease; PRO, patient-reported outcomes

2 Recollection of symptoms over the past 24 h

b Participants rated how relevant the items were on a 6-point scale (from 0= not at all relevant to 5 = extremely relevant)

€Only 10 participants were asked about relevancy of this item
4 Only 11 participants rated the relevancy of this item

well-being. Several different scores can be calculated
from the data collected, with the simplest output being
individual scoring of items to assess the individual symp-
toms/key aspects of CD. In addition, several summary
scores can be generated. As well as a Total Signs and
Symptoms score calculated by averaging categorized/raw
scores for individual items, the 11-point rating of abdom-
inal pain can be combined with the general well-being
score to calculate the CD Activity Index (CDAI) score,
and the remaining items can be combined to produce
a separate summary score. Alternatively, the 11-point
rating of abdominal pain can be combined with the fre-
quency of liquid/very soft stools to provide a 2-item sum-
mary score.

Discussion

This study describes the development and validation of
two PRO tools that can be used for assessing symptom
burden and response to therapy in patients with UC or

CD. The tools were developed following FDA guidance
[14], which requires qualitative research performed
among the target patient population, i.e. patients with
moderate-to-severe UC or CD, as described in this paper.
The semi-structured interviews employed in this study
have enabled identification of the most relevant signs and
symptoms for patients with UC and CD and ensured that
the terminology used to describe these is easily under-
stood by patients.

Concept elicitation identified six symptoms reported in
at least half of the patients with UC, and seven symptoms
reported in at least half of the patients with CD, with a
further four symptoms being reported in at least one
third of the patients with CD. Participants used a variety
of terms to describe their symptoms, thus indicating the
need for a PRO tool to provide consistent terminology to
report such symptoms. The interviews with participants
also revealed the impact of specific symptoms on daily
activities, with participants using a variety of terms to
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describe the negative effects of symptoms on their qual-
ity of life.

The final tools, the PRO-UC Diary and PRO-CD Diary,
provide concise means of assessing symptoms, based on
responses to 6 items for the PRO-UC Diary and 10 items
for the PRO-CD Diary, and should be valuable new tools
for assessing baseline symptom severity and response to
treatment. The resulting summary scores (Total Signs
and Symptoms, Mayo rectal bleeding, and other symp-
toms for UC; Total Signs and Symptoms, CDAI, and the
2-item summary [abdominal pain and liquid/very soft
stools] score for CD) provide quantitative measures of
the most important symptoms from a patient’s perspec-
tive. These will allow comparison across patient groups
and studies, including response to treatment.

Two alternative PRO tools have recently been devel-
oped for UC (the UC-PRO/SS [15]) and CD (the CD-
PRO/SS [16]). The two UC tools cover similar aspects
of the signs and symptoms of moderate-to-severe UC;
the PRO-UC Diary additionally includes rectal bleed-
ing, while the UC-PRO/SS additionally includes mucus in
bowel movement, leak before reaching toilet, passing gas,
and bloating in belly. Scores for individual items in the
PRO-UC Diary are reported frequencies of symptoms,
except for the assessment of abdominal pain. In contrast,
all responses for the UC-PRO/SS are within a specified
range of 0—4, except for the number of bowel movements
for which the options are 1-8. The PRO-UC Diary can
be used to generate an overall summary score as well as
a score for Mayo stool frequency and rectal bleeding. In
contrast, the UC-PRO/SS provides a summary score for
abdominal symptoms (based on 3 of the individual items)
and a score for bowel signs and symptoms based on the
other 6 items.

Similarly, there is broad overlap for symptoms of
moderate-to-severe CD between the two CD tools. The
PRO-CD Diary additionally includes bowel incontinence
and general well-being, while the CD-PRO/SS addition-
ally includes passing gas and bloating in belly [16]. Scores
for individual items in the PRO-CD Diary are reported
frequencies of symptoms, except for the assessment of
abdominal pain (11-point scale), nausea severity (4-point
scale), and general well-being (5-point scale). In contrast,
all responses for the UC-PRO/SS are within a specified
range of 0—4, except for the number of bowel movements
for which the options are 1-8. The PRO-CD Diary can be
used to generate an overall summary score from 8 items,
excluding the 11-point abdominal pain score and 5-point
general well-being score, which can be used to calculate
the CDALI score. In contrast, the CD-PRO/SS provides
a summary score for abdominal symptoms (based on 3
of the individual items) and a score for bowel signs and
symptoms based on the other 6 items.
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Differences in the items and scoring systems for the
two sets of PROs may mean that a particular PRO is more
appropriate according to the specific patient population
being studied and/or the anticipated response to therapy.
The minor differences in the symptoms included in the
corresponding UC and CD tools may favor one or other
tool in certain clinical situations. For instance, use of the
PRO-CD Diary may be more appropriate than the CD-
PRO/SS when effects on bowel incontinence are of inter-
est, whereas effects on passing gas or bloating are better
assessed using the CD-PRO/SS. Furthermore, where
assessment of the frequency of symptoms is particularly
relevant, the PRO-UC Diary and PRO-CD Diary tools are
likely to be more sensitive than the UC-PRO/SS and CD-
PRO/SS. Differences in the summary scores generated by
the two sets of tools may also favor one or other tool in
certain clinical settings.

Several limitations should be borne in mind when
interpreting the findings of the research described herein.
First, both studies involved only 12 participants. While
the inclusion/exclusion criteria aimed to ensure that par-
ticipants were representative of patients in whom the
resulting tools would be used, the small number of par-
ticipants and the fact that all were US residents and most
were Caucasian mean they may not be fully representa-
tive of the overall IBD population intended to use these
tools. Second, disease location was not recorded in the
studies. Third, the final e-diary in each study was evalu-
ated by only four participants. Finally, to achieve full vali-
dation of the PRO-UC and PRO-CD tools, psychometric
assessment in an independent cohort is required; further,
analysis of factorial validity, factor invariance and con-
vergent/discriminant validity may be warranted. Despite
these limitations, the results from our studies suggest
that the PRO-UC Diary and the PRO-CD Diary are likely
to be robust tools for the assessment of symptoms in
patients with moderate-to-severe UC or CD.

Conclusions

Both the PRO-UC Diary and the PRO-CD Diary were
developed and validated in accordance with FDA rec-
ommendations for the rigorous development of dis-
ease-specific PRO tools, meaning that there are now
two tools that can be used in clinical trials to assess
response to treatment in patients with UC or CD. Psy-
chometric analyses of the PRO-UC and PRO-CD Dia-
ries are warranted to fully evaluate their properties and
value for use in clinical trials. The availability of two
tools for each disease, with differences in the aspects
measured and their scoring systems, will provide cli-
nicians with a choice of PRO tools for use appropri-
ate to the setting. These tools should thus help further
the development of better treatments for UC and CD
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that will improve management of symptoms and limit
disease progression, both of which can have a major
impact on patients’ lives.
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