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Abstract

Background and Aims: This review is the first to evaluate the burden of ulcerative colitis [UC]
on patients’ quality of life by synthesizing data from studies comparing scores from the SF-36®
Health Survey, a generic measure assessing eight quality-of-life domains, between UC patients
and matched reference samples.

Methods: A systematic review of the published literature identified articles reporting SF-36
domains or physical and mental component summary scores [PCS, MCS] from UC and reference
samples. Burden of disease for each SF-36 domain was then summarized across studies by
comparing weighted mean differences in scores between patient and reference samples with
minimally important difference thresholds.

Results: Thirty articles met pre-specified inclusion criteria. SF-36 scores were extracted from five
samples of patients with active disease, 11 samples with a mixture of disease activity, five samples
of patients in clinical remission, and 13 samples of patients following proctocolectomy with
ileostomy or ileal pouch-anal anastomosis, along with respective reference samples. Clinically
meaningful burden was observed in samples with active or mixed disease activity [deficits:
PCS = 5.6, MCS = 5.5] on all SF-36 domains except Physical Functioning. No burden was observed
in samples in remission or post-surgical patients [deficits: PCS = 0.8, MCS = 0.4] except for the
General Health perception domain.

Conclusions: Patients with active UC experience a clinically meaningful burden of disease across
most aspects of quality of life. Patients with inactive UC exhibit negligible disease burden and are
comparable to the general population on most quality-of-life outcomes. Thus, treatments which
effectively induce and maintain remission may restore physical and mental health status.
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1. Introduction

Patients with ulcerative colitis [UC] experience recurring and episodic
clinical signs and symptoms, including anaemia, rectal bleeding, diar-
rhoea, abdominal pain, and fecal urgency.! However, patients express
concerns that go beyond these clinical manifestations. They report
anxieties stemming from a lack of control over their bodily functions,
fear of disease progression, hospitalization, or surgery, and fear of
not having immediate access to a toilet.>* The issue of toilet access
further affects their employment opportunities and work product-
ivity,** and limits their ability to engage in social and recreational
activities.>**” Impaired ability to develop and maintain strong rela-
tionships with others may contribute to problems with anxiety, isola-
tion, and depression that are common in this patient population.®!!
Physicians typically underestimate the burden of UC on patients’
daily functioning and well-being!?; patients are twice as likely as phy-
sicians to endorse statements such as ‘living with UC is a daily strug-
gle’, and ‘UC has wrecked important moments in my life’.'* Thus,
fully capturing the burden of UC on the health status of patients
with active disease, and accurately evaluating the degree to which
treatment alleviates this burden, entails more than merely assessing
changes in intestinal symptoms or mucosal inflammation; it also
requires measuring changes in patients’ functioning and well-being.

The SF-36® Health Survey [SF-36] is a generic patient-reported
outcome [PRO] measure that captures multiple aspects of how a
respondent feels and functions in their daily life.'* Because con-
structs captured by the SF-36 are not specific to a particular health
condition or treatment, the interpretation of the burden of a par-
ticular condition, such as UC, can be assessed by comparing scores
from persons with a condition to scores from a comparable refer-
ence, such as a gender- and age-matched control group or the gen-
eral population. Subsequently, one can understand the impact of
treatment or a change in disease status [e.g. achieving disease remis-
sion] not merely in a relative sense, such as whether patients’ symp-
toms improve, but also in an absolute sense: whether they become
‘well’ or normalized.

The objective of the current study was to conduct the first sys-
tematic examination of the burden of disease for patients with
UC, as measured by SF-36 scores relative to population norms or
matched controls. We conducted a review of published studies that
reported SF-36 scores from both UC patients and a relevant refer-
ence group—a group that is generally healthy and without UC—to
assess the magnitude of differences in their SF-36 scores. Burden was
examined separately for: samples in which all patients had active dis-
ease; samples that included a mix of patients with active and inactive
disease; samples of patients in clinical remission; and samples in
which patients had undergone surgical treatment [i.e. proctocolec-
tomy with either ileal pouch-anal anastomosis [IPAA], ileorectal
anastomosis [IRA], or ileostomy]. Whereas it is generally known that
patients with active disease experience functional impairments, the
degree to which these impairments are reduced, or fully eliminated,
in patients with medical- or surgically-induced remission is not as
apparent.

2. Methods

2.1. SF-36® health survey [SF-36]

The SF-36 is a 36-item PRO instrument capturing eight domains
of functioning and well-being: Physical Functioning; role limitations
due to physical health problems [Role Physical]; Bodily Pain; percep-
tion of General Health; Vitality; Social Functioning; role limitations
due to emotional health problems [Role Emotional]; and Mental

Health. Scores for each domain can be transformed into norm-based
T-scores, with a mean of 50 and a standard deviation of 10, reflect-
ing normative scores for the US general population. T-scores for
two global measures—the Physical Component Summary [PCS] and
Mental Component Summary [MCS]—are calculated by summing
weighted scores from all eight domains.'® For all scales and summa-
ries, higher scores indicate better health status.

Norm-based algorithms for deriving T-scores from raw subscale
scores for both the original version of the SF-36 [SF-36v1]'*'* and
the updated version [SF-36v2]""2° have been derived from a repre-
sentative adult sample from the US general population, who par-
ticipated in the 1998 National Survey of Functional Health Status.
All T-scores for the SF-36v1 and SF-36v2 [heretofore, each referred
to as ‘SF-36’] reported in this paper were calculated using the algo-
rithms based on the 1998 norms dataset.

Thresholds indicating minimal important differences [MIDs]
between samples, which can be interpreted as clinically meaning-
ful group differences,” have been estimated for each SF-36 scale
and summary score using both distribution-based and anchor-based
approaches.'> The MID thresholds recommended by the instrument’s
developers for between-group differences in SF-36 T-scores are 3
points for PCS and MCS and for all domains, with the exception of
Role Physical [2 points] and Role Emotional [4 points] domains.'

2.2. Systematic literature review

The articles included in this review were identified and selected
according to guidelines recommended in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses [PRISMA]
Statement.?!

2.2.1. Data sources and search strategy

In July 2017 we conducted searches of several electronic med-
ical databases—PubMed, Embase [OvidSP], Cochrane Register of
Controlled Trials [CENTRAL], and BIOSIS Previews—as well as
Optum’s in-house bibliography that tracks publications using its
proprietary survey tools, including the SF-36. The search terms and
strings used, which are reported in Supplementary Figure 1 [avail-
able as Supplementary data at ECCO-JCC online], were designed to
capture studies in which the SF-36 was administered to patients with
UC or inflammatory bowel disease [IBD] in general.

2.2.2. Article selection

All stages of article selection were conducted by three independent
researchers. After each stage, any discrepancies among reviewers
regarding the selection decision for each article were discussed until
a consensus was obtained.

Initial screening was based on review of record titles, abstracts,
and metadata. Records were selected if they met all of the following
inclusion criteria: the record pointed to a full article [i.e. not a con-
ference abstract]; the article was published in an English language,
peer-reviewed journal; the article described quantitative results from
an empirical study; and the article was not clearly irrelevant to the
current objectives.

The full text of each article selected during initial screening was
reviewed. Articles meeting the following criteria were selected for
data extraction: mean or median SF-36 domain scores were reported
for a sample or subsample consisting of only UC patients; SF-36
domain scores were also reported from an appropriate reference
sample [e.g. matched control sample, general population sample
from the same geographical region]; and SF-36 scores were calcu-
lated using developer-approved algorithms.
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2.3. Data extraction

We extracted mean or median SF-36 domain and/or summary scores
from each selected article. For studies using longitudinal designs, we
extracted scores from baseline visits only. For articles that presented
SF-36 scores in figures rather than numerically in tables or text, we
estimated numerical values using WebPlotDigitizer desktop software
(version 3.9; available at [http://arohatgi.info/WebPlotDigitizer]).>?
Articles reporting raw domain scores [0-100] were transformed to
T-scores using Optum’s scoring algorithms appropriate to the ver-
sion used [SF-36v1 or SF-36v2] as derived from the 1998 norm
dataset, followed by calculation of PCS and MCS scores using the
corresponding weights.!

2.4. Assessment of disease burden within

each study

We calculated disease burden for UC patient samples within each
study by subtracting mean or median SF-36 T-scores for the UC
patient sample from T-scores reported for the study’s reference sam-
ple. The presence or absence of disease burden was determined by
comparing the magnitude of between-sample differences with MID
thresholds [i.e. differences above the MID threshold indicated the
presence of disease burden].

2.5. Summary of disease burden across studies

Based on reported characteristics of patients at the time that the
SF-36 was administered, we classified samples into one of four cat-
egories based on pre-specified ad hoc criteria: active disease [>80%
of sample patients had active disease]; mixed disease activity [>20%
and <80% of sample patients had active disease or were in clin-
ical remission]; remission [>80% of sample patients were in clinical
remission]; and post-surgical [sample patients had undergone proc-
tocolectomy with IPAA, IRA, or ileostomy]. For each SF-36 domain
and summary measure, we summarized difference scores across
studies within each category by calculating unweighted mean values
as well as mean values when weighted by the number of patients in
the UC sample and when weighted by the combined UC and refer-
ence samples. We then compared these summary statistics for each
measure with corresponding MID values to assess burden across all
samples within the category, and calculated the percentage of sam-
ples within each category for which a value exceeding the MID was
observed.

3. Results

3.1. Literature search
The number of articles retrieved from each data source, and the
number of unique articles excluded from the review during ini-
tial screening and full-text review, are presented in Supplementary
Figure 2, [available as Supplementary data at ECCO-JCC online].
SF-36 scores were extracted from 30 articles that met all selection
criteria.?*>% Table 1 presents descriptions of the UC and reference
samples for each selected article.

From these 30 articles, SF-36 scores were reported for a total of
34 independent samples of UC patients [four articles included two
samples: one sample of patients with active disease and a sample
of patients in remission]. Five samples included patients with active
disease,?31:364551 and 11 samples included mixed disease activity
status among patients.2*26:28:37-39.41.42:44.50.53 - Additionally, four sam-
ples included patients in clinical remission,?-¢4+4¢ and 14 samples
included patients who had undergone surgery: proctocolectomy

with TPAA in 11 samples,?’30:33-35404347-49.52 mroctocolectomy with
ileostomy in two samples,*»** and proctocolectomy with IRA in one
sample.*

3.2. Disease burden for samples of patients with

active UC

We observed evidence supporting clinically meaningful burden in
most SF-36 domains for samples of patients with active disease
[Table 2]. Across the five active disease samples, the weighted mean dif-
ferences in scores exceeded MID thresholds for Role Physical, Bodily
Pain, perception of General Health, Vitality, Social Functioning, and
Mental Health domains, as well as for PCS and MCS. The mean dif-
ference weighted by the combined UC and reference samples, but not
by the UC sample alone, exceeded the MID threshold for the Role
Emotional domain, whereas neither exceeded the MID threshold for
the Physical Functioning domain. Comparisons exceeded MIDs in
the majority of samples for both summary scores and for all domains
other than Physical Functioning.

3.3. Disease burden for samples of patients with
mixed active and inactive UC

Findings for disease burden for mixed disease activity samples are
presented in Table 3. Across the eleven samples in this category, both
of the weighted mean differences in scores exceeded MID thresh-
olds for Role Physical, Bodily Pain, perception of General Health,
Vitality, and Social Functioning domains, as well as for PCS. The
mean difference weighted by the combined UC and reference sam-
ples, but not by the UC sample alone, exceeded the MID threshold
for the remaining domains [Physical Functioning, Role Emotional,
and Mental Health] as well as the MCS. Comparisons exceeded
MIDs in the majority of samples for both summary scores and for
all domains other than Physical Functioning.

3.4. Disease burden for samples of patients with UC

in remission

Table 4 presents assessment of disease burden in samples of patients
in clinical remission. Across the four remission samples, both of the
weighted mean differences in scores exceeded MID thresholds only
for the perception of General Health domain, but neither of these
differences exceeded the MID threshold for any of the remaining
domains nor for either summary measure. Correspondingly, compar-
isons exceeded MIDs in the majority of samples for only the percep-
tion of General Health domain; comparisons exceeded MIDs in two
of the four studies for the Vitality domain, and in one or no studies
for both summary measures and the remaining domains.

3.5. Disease burden for samples of post-surgical UC
patients

Assessment of burden in samples of post-surgical patients is pre-
sented in Table 5. As observed for the remission samples, across the
14 post-surgical samples both of the weighted mean differences in
scores exceeded MID thresholds only for the perception of General
Health domain, with neither of these differences exceeding the MID
threshold for any of the remaining domains nor for either summary
measure. For no domain and neither summary score did comparisons
exceed MIDs for the majority of samples: comparisons exceeded
MIDs in five of the 14 samples for the Role Physical, perception of
General Health, and Vitality domains, but in three or fewer samples
for the remaining domains and summary scores.

202 11dy 0z uo 1s9nB Aq Z60¥061/009/S/Z | /9101ME/99[-0008/W00"dNo"olWapese//:sdny Wolj papeojumoq


https://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjy024#supplementary-data
https://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjy024#supplementary-data

Burden of Ulcerative Colitis on Functioning

603

Table 1. Sample characteristics of reviewed studies.

Study Description of UC sample Disease status of Determinant of disease Description of reference sample
UC sample activity status
Ahn 2014 49 patients with UC who received a Mixed: 21 [43%] Mayo score’ [remission 25 controls with no GI conditions

Ansari 2008

Barratt 20112%¢

Barton 2001%7

Bastida 20102

Berndtsson 2004%°

Berndtsson 20073

Bernklev 20053

Camilleri-Brennan

200132

Carmon 20033

Heikens 20123

Heikens 20133

Hjortswang 20033

Huppertz-Hauss 2016°7

Iglesias-Rey 20143

Jelsness-Jorgensen
2011%

colonoscopy at a hospital in Korea,
from 2007 to 2012

935 patients with UC who visited a
gastroenterology outpatient clinic
at a hospital in Iran, from 1999 to
2005

228 patients with UC who visited
an outpatient clinic at a hospital in
the UK, from 2005 and 2008

37 patients with UC who
underwent IPAA in the USA, from
1983 to 2000

24 inpatients or outpatients with
UC at a hospital in Spain [dates not
specified]

78 patients with UC who
underwent ileostomy [Kock pouch]
at a hospital in Sweden, from 1967
to 1974

268 patients with UC who
underwent IPAA in Sweden, from
1982 to 1995

348 patients with UC from
gastroenterology departments at
hospitals in Norway, from 1990

to 1993

49 patients with UC who
underwent ileostomy [total
proctocolectomy] at hospitals in the
UK, from 1992 to 1997

77 patients with UC who
underwent IPAA in Israel, from
1990 to 2001

30 patients with UC who
underwent IPAA at two hospitals
in The Netherlands from 2003 to
2008

142 patients with UC who
underwent IPAA or IRA at two
hospitals in The Netherlands from
1998 to 2005

292 outpatients with UC who
visited hospital colitis clinics in
Sweden [dates not specified]

294 patients with UC in the

IBSEN study in Norway contacted
20 years after diagnosis from 2011
to 2014

470 patients with UC who visited
an IBD unit at a university hospital
in Spain, from 2009 to 2010

92 outpatients with UC who visited
clinics in Norway, from 2005 to
2007

active, 28 [57 %]

in remission

Mixed: 45 [47%]
active, 50 [53%]

in remission

Mixed: 62 [27%]
active, 166 [73%)]

in remission

Post-surgical
[IPAA]

Mixed [NOS]

Post-surgical
[ileostomy]

Post-surgical
[IPAA]

Active

Post-surgical
[ileostomy]

Post-surgical
[IPAA]

Post-surgical
[IPAA]

Post-surgical
[TIPAA or IRA]

Mixed: 68 [25%]
active, 224 [75%)]
in remission

Mixed: 69 [23%]
active, 225 [77 %]
remission

defined as an endoscopic
subscore of 0]

Mayo score’® [remission
defined as a total score
<1, with a rectal bleeding
subscore of 0 and an
endoscopic subscore <1]
Walmsley’s SCCAIY”

[remission defined as SCCAI

<5]

Not assessed

Mayo score’® [remission

defined as a total score of 0]

Not assessed

Not assessed

Ad hoc single-item measure
of symptom severity

(inactive disease defined as a

score of 0 [‘no symptoms’])
Not assessed

Not assessed

Not assessed

Not assessed

Physician assessment
[active disease defined as
symptoms severe enough
to require treatment with
corticosteroids or 5-ASA]
Walmsley’s SCCALP”

[remission defined as SCCAI

<2]

Mixed: 195 [42%] Mayo score’® [remission

active, 275 [58%)]
in remission

Mixed [NOS]

defined as a total score <2]

Walmsley’s SCCALIY”
[remission or mild-to-
moderate active disease
defined as SCCAI <10]

who underwent a routine health
check-up [with colonoscopy
indicating no GI conditions] at the
same hospital during the same time
period

100 controls who visited an
orthopaedic minor trauma
outpatient clinic at the same hospital
from 2004 to 2005

348 age- and sex-matched controls
with no GI conditions who visited
the same outpatient clinic in the
same time period

US GP sample [Ware, 1994

Spanish GP sample [Alonso, 1998]%

174 age- and sex-matched
respondents drawn from a Swedish
GP sample [Sullivan, 1995]%

286 age- and sex-matched
respondents drawn from a Swedish
GP sample [Sullivan, 1995]%°
Norwegian GP sample

[Loge, 1998]°!

UK GP sample [Jenkinson, 1993]%*

Israeli GP sample
[Lewin-Epstein, 1998]%3

Dutch GP sample [Van der
Zee, 1993]%4

Dutch GP sample [Van der
Zee, 1993]%4

Swedish GP sample
[Sullivan, 1995]%

Norwegian GP sample
[Loge, 1998]°!

Spanish GP sample [Alonso, 1998]%

Norwegian GP sample
[Loge, 1998]°!
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Table 1. Continued

Study Description of UC sample Disease status of Determinant of disease Description of reference sample
UC sample activity status
Koerdt 20144 48 patients with UC who Post-surgical Not assessed 48 age- and sex-matched controls
underwent IPAA in Germany, from [IPAA] at least 12 months after undergoing
1996 to 2003 appendectomy for acute appendicitis
at the same hospital during the same
time period
Langhorst 20074 56 patients with UC recruited Mixed: 13 [23%] Rachmilewitz’s CAI® German GP sample
through public advertisement in active, 43 [77%] [remission defined as CAI [Bullinger, 1995]°
local newspapers and radio in in remission <5]
Germany, in 2002
McColl 2004+ 111 patients with UC who visited =~ Mixed [NOS] Lichtiger’s CAI®” [disease UK GP sample [Jenkinson, 1993]%*

Meijs 20144

Mokrowiecka 2006**

Muir 2001%

Nordin 20024

Pavlides 201447

Richards 20014

Rokke 2011%

Smith 20025

Therkelsen 2016°!

Tiainen 1999%

Zhou 2010%

a hospital in the UK, from 1997
to 1998

58 patients with UC who were
in remission after receiving
treatment with anti-TNF agents
or after undergoing IPAA in The
Netherlands, from 2008 to 2011
30 patients with UC in Poland
[NOS]

73 patients with UC, before
undergoing IPAA in the USA [dates
not specified]

331 patients with UC who visited
an IBD clinic registry in Sweden
[dates not specified]

79 patients with UC who
underwent IPAA in the UK, from
1983 to0 2012

56 patients with UC who
underwent IPAA in the UK, from
1985 to 1997

134 patients with UC who
underwent IPAA in Norway, from
1988 to 2002

50 patients with UC from a
gastroenterology clinic in the UK
[dates not specified]

50 patients with UC recruited from
a university hospital in Norway
from 2012 to 2014

68 patients with UC who
underwent IPAA in Finland, from
1985 to 1995

52 patients with UC who visited
a hospital in China, from 2005 to
2006

Remission

Mixed: 23 [77%] Rachmilewitz’s CAI®

activity status not defined]

Mayo score’ [remission
defined by a partial Mayo

Dutch GP sample [Ware, 19941

score <2, with a rectal

bleeding subscore of 0 and

with no subscore >1]

40 healthy volunteers [NOS]

active, 7 [23%] in [remission defined as CAI

remission
Active

Mixed: 36 [12%] Relapse status [NOS]
active, 295 [88%)]

in remission
Post-surgical

[IPAA]

Post-surgical

[IPAA]

Post-surgical

[IPAA]

Mixed [NOS]

Active

Post-surgical

[IPAA]

Mixed: 23 [44%] Walmsley’s SCCAT’”
active, 29 [56%]|

in remission

<]

Not assessed US GP sample [Ware, 1994

Swedish GP sample
[Sullivan, 1995]%

Not assessed UK GP sample [Jenkinson, 1993]%

Not assessed US GP sample [Ware, 1994

Not assessed Norwegian GP sample

[Loge, 1998]°!

Modified CDAI®® [disease
activity status not defined]

50 healthy volunteers from a factory

workforce [NOS]

Modified [4-item version]
Rachmilewitz’s CAI® [CAI
>3 for study inclusion]

Norwegian GP sample
[Loge, 1998]°!

Not assessed Finnish GP sample [Aalto, 1999]%

Chinese GP sample [Li, 2003]7°
[remission defined as SCCAI
<5]

ASA, aminosalicylic acid; CAL Colitis Activity Index; CDAIL, Crohn’s Disease Activity Index; GI, gastrointestinal; GP, general population; IBD, inflammatory

bowel disease; IPAA, ileal pouch-anal anastomosis; IRA, ileorectal anastomosis; NOS, not otherwise specified; SCCAL simple clinical colitis activity index; TNF,

tumour necrosis factor; UC, ulcerative colitis.

3.6. Disease burden for active/mixed disease
patient samples vs remission/post-surgical patient

samples

Given the observed similarity in patterns of burden for the active dis-
ease samples and the mixed activity disease samples, we compared
weighted mean differences between the two sets of samples to deter-
mine whether the magnitude of burden between samples exceeded
the MID threshold. No differences exceeded MID thresholds for any
domain or either summary measure for either of the weighting sets,

indicating that the active and mixed activity samples had the same
magnitude of burden, and thus could be combined into a single set
of samples [active/mixed UC samples set]. The same approach was
used to determine that the remission and post-surgical samples had
comparable burden, and thus could also be combined into a single
set of samples [remission/post-surgical UC samples set].

We compared the magnitude of burden in SF-36 scores for the
active/mixed UC samples set and for the remission/post-surgical
UC samples set based on the weighted [by combined samples]
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Table 2. Burden of UC for samples of patients with active disease.

Study N [UC sample]  Reference sample [N] Burden of UC [Reference sample score - UC sample score]

PCS  MCS PF RP BP GH VT SF RE MH

Ansari 2008% 45 Control sample [100] 41 6.1 61 -04 3.1 10.7 8.2 45 -04 102
Bernklev 20053! 348 Norwegian GP®' [2323] 22 1.9 0.2 24 22 5.1 2.0 1.5 2.8 0.9
Hjortswang 20033 68 Swedish GP® [8930] 23 6.9 -0.8 3.5 39 8.4 5.6 6.9 5.1 4.6
Muir 20014 20 US GP*# [1982] 12.7 8.6 10.6 12.7 9.3 14.4 13.9 13.1 7.3 7.8
Therkelsen 2016°! 50 Norwegian GP®' [2323] 5.8 87 1.1 73 75 11.4 10.3 8.9 5.6 7.2
Mean difference 54 64 3.4 5.1 52 10.0 8.0 7.0 4.0 6.1
Weighted mean difference: UC sample? 3.1 38 1.0 3.1 33 6.9 4.2 3.6 32 3.0
Weighted mean difference: total sample® 4.1 6.5 1.1 5.0 4.8 9.0 6.7 7.0 4.9 4.8
Percentage of studies in which difference >MID 60% 80% 40% 80% 80% 100% 80% 80% 60% 80%

Values in bold italics exceed group-level MID.

BP, Bodily Pain; GH, General Health; GP, general population; MCS, Mental Component Summary; MH, Mental Health; MID,: minimally important differ-
ence; PCS, Physical Component Summary; PFE, Physical Functioning; RE, Role Emotional; RP, Role Physical; S, Social Functioning; UC, ulcerative colitis; VT,
Vitality.

“Mean differences were weighted by the size of the UC sample.

"Mean differences were weighted by the combined size of the UC and reference samples.

Table 3. Burden of UC for samples of patients with a mixed distribution of active and inactive disease.

Study N [UC sample] % active Reference sample [N] Burden [Reference sample score - UC sample score]

PCS MCS PF RP  BP GH VT SF RE MH

Mokrowiecka 2006+ 30 76% Community sample [40] 12.7 6.1 9.3 152 94 144 6.6 8.8 8.8 7.2
Jelsness-Jorgensen 2011% 92 75% Norwegian GP®' [2323] 4.9 2.8 2.0 64 32 76 46 23 44 1.7
Zhou 2010% 52 44% Chinese GP” [1688] 68 -28 01 103 32 51 -12 42 44 -8.0
Ahn 2014* 49 43% Control sample [25] 6.8 4.1 3.0 84 55 105 46 46 51 41
Iglesias-Rey 20143 470 42% Spanish GP% [9151] 52 44 28 42 53 94 48 6.0 3.9 3.5
Langhorst 20074 56 28% German GP® [2914] 28 69 1.1 25 45 82 76 47 63 46
Barratt 2011%¢a 228 27% Control sample [348] 42 02 21 48 08 72 32 55 -01 -0.1
Huppertz-Haus 2016%” 294 23% Norwegian GP®' [2323] 32 0.2 1.0 22 29 49 1.6 1.3 0.8 -0.1
Bastida 2010% 24 NS Spanish GP¥ [9151] 9.5 10.1 5.7 115 114 126 93 124 83 103
McColl 2004+ 106 NS UK GP#* [9332] 63 3.8 3.1 55 50 95 52 95 12 32
Smith 2002%° 50 NS Community sample [50] 2.6 4.7 5.8 25 27 08 29 7.3 32 5.4
Mean difference 5.9 3.7 33 6.7 49 82 45 61 42 29
Weighted mean difference: UC sample® 4.9 2.7 24 47 39 77 38 51 28 20
Weighted mean difference: total sample¢ 63 51 32 65 62 94 57 77 43 43
Percentage of studies in which difference >MID 82% 64% 45% 100% 73% 91% 73% 82% 73% 64%

Values in bold italics exceed group-level MID.

BP, Bodily Pain; GH, General Health; GP, general population; MCS, Mental Component Summary; MH, Mental Health; MID, minimally important dif-
ference; NS, not specified; PCS: Physical Component Summary; PF, Physical Functioning; RE, Role Emotional; RP, Role Physical; S, Social Functioning; UC,
ulcerative colitis; VT, Vitality.

2Values based on median scores.

"Mean differences were weighted by the size of the UC sample.

‘Mean differences were weighted by the combined size of the UC and reference samples.

mean differences and confidence intervals [Cls, calculated based on 4. Discussion
weighted standard errors] for differences between UC samples and
their respective reference samples [Figure 1]. The results indicate
that the magnitude of burden in the active/mixed UC samples set
exceeds that for the remission/post-surgery samples set, on all eight

Findings from this review of published studies comparing SF-36
scores between UC patients and reference samples indicate very
different burden profiles between patients with active and inactive
disease. Patients with active disease showed deficits relative to con-
trols that exceeded established MID thresholds in all measured
aspects of functioning and well-being, with the exception of Physical

domains and both summary scores. Further, for the active/mixed
UC samples set, the lower limits of the 95% ClIs for weighted mean
differences exceed the MID for both summary scores, and for all
domains except for Physical Functioning. At the same time, 95% CI
limits for the remission/post-surgery UC samples set overlap with or
are actually below 0, indicating a complete lack of burden, for both

Functioning. The largest impact of disease was observed on patients’
perception of General Health. The impacts of active UC on Role
Physical and Social Functioning domains were also substantial. The

; ) - ; sizeable burdens of active UC on these latter two domains of func-
summary scores and for six of the eight domains. For this set of UC . . . .

o . . ) tioning are consistent with concerns that are often mentioned by
samples, clinically meaningful burden of disease is only observed for . o
. . patients, such as decreased performance at work/school, limitations
the perception of General Health domain.
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Table 4. Burden of UC for samples of patients in clinical remission.

Study N [UC sample]  Reference sample [N]  Burden [Reference sample score - UC sample score]

PCS MCS  PF RP BP GH VT SF RE MH

Ansari 2008% 27 Control sample [100]  -1.0 -2.3 -1.0  -3.0 -2.0 2.7 -1.0 -6.6 22 -0.2
Hjortswang 2003%¢ 224 Swedish GP® [8930] 0.0 0.9 -0.8 0.3 -1.8 3.7 0.9 -0.1 0.4 0.5
Meijs 20144 29 Dutch GP*® [1771] 7.5 0.5 0.9 5.0 2.6 14.5 8.5 4.9 -2.8 -0.5
Nordin 20024 331 Swedish GP*° [8930] 0.1 3.0 -1.2 1.5 -1.8 5.3 3.5 1.6 1.5 2.0
Mean difference 1.6 0.5 -0.5 1.0 -0.8 6.5 3.0 -0.1 -0.8 0.4
Weighted mean difference: UC sample® 0.3 1.8 -1.0 1.0 -1.6 5.0 2.6 0.7 0.7 1.2
Weighted mean difference: total sample® 0.7 1.7 -0.9 1.2 -1.4 5.3 2.7 1.0 0.5 1.0
Percentage of studies in which difference >MID 25%  25% 0%  25% 25% 75% 50% 25% 0% 0%

Values in bold italics exceed group-level MID.

BP, Bodily Pain; GH, General Health; GP, general population; MCS, Mental Component Summary; MH, Mental Health; MID, minimally important differ-
ence; PCS, Physical Component Summary; PF, Physical Functioning; RE, Role Emotional; RP, Role Physical; SF, Social Functioning; UC, ulcerative colitis; VT,
Vitality.

*Mean differences were weighted by the size of the UC sample.

"Mean differences were weighted by the combined size of the UC and reference samples.

Table 5. Burden of UC for samples of patients following surgery-induced remission.

Study N [UC sample] Surgical =~ Reference sample [N] Burden [Reference sample score - UC sample score]
procedure

PCS MCS PF RP BP GH VT SF RE MH

Barton 2001 37 IPAA US GP*® [1982] 0.7 19 -09 16 07 21 33 17 31 -12
Berndtsson 2004% 61 Ileostomy  Swedish GP*° [8930] -03 -0.1 -0.8 0.8 -26 13 09 02 -0.7 -0.7
Berndtsson 2007%° 286 IPAA Swedish GP* [8930] 00 11 -13 13 -1.3 24 2.0 0.3 0.8 -0.1
Camilleri-Brennan 2001%* 49 Ileostomy UK GP% [9332] 1.1 -1.1 1.8 08 -16 21 -2.3 0.9 -0.7 -0.1
Carmon 2003% 77 IPAA Israel GP® [2030] 02 28 -14 16 16 14 28 3.0 35 -03
Heikens 20123 30 IPAA Dutch GP* [1063] -1.2 1.0 -42 28 -1.7 0.0 1.6 0.2 0.2 -0.7
Heikens 2013 71 IRA Dutch GP* [1063] 03 18 -05 15 01 06 25 31 04 06
Heikens 2013% 71 IPAA Dutch GP% [1063] 1.6 04 -08 21 -1.1 35 44 25 -1.7 -11
Koerdt 20144 48 IPAA Control sample [48] 1.2 36 1.3 45 -1.0 32 0.8 34 6.6 0.9
Meijs 2014% 29 IPAA Dutch GP* [1771] 67 -01 21 85 23 109 61 22 16 -2.6
Pavlides 2014%7a 79 IPAA UK GP*? [9332] 1.8 -3.5 20 -24 10 67 07 -3.7 -46 -2.7
Richards 2001%%a 56 IPAA US GP*# [1982] 06 37 -02 26 01 28 37 28 0.7 4.3
Rokke 2011% 133 IPAA Norwegian GP°' [2323] 1.6 19 -15 1.7 0.5 68 39 1.1 0.7 0.9
Tiainen 19992 72 IPAA Finnish GP* [2175] -09 -0.8 -23 -12 -1.5 23 -1.0 -1.5 0.0 -1.9
Mean difference 1.0 09 -08 16 -03 33 21 12 0.7 -03
Weighted mean difference: UC sample® 07 09 -10 13 -05 32 21 09 05 -02
Weighted mean difference: total samplec 0.8 -02 -07 0.7 -07 33 11 01 -0.6 -0.7
Percentage of studies in which difference >MID 7% 14% 0% 36% 0% 36% 36% 21% 7% 7%

Values in bold italics exceed group-level MID.

BP, Bodily Pain; GH, General Health; GP, general population; IPAA, ileal pouch-anal anastomosis; IRA, ileorectal anastomosis; MCS, Mental Component
Summary; MH, Mental Health; MID, minimally important difference; PCS, Physical Component Summary; PF, Physical Functioning; RE, Role Emotional; RP,
Role Physical; SF, Social Functioning; UC, ulcerative colitis; VT, Vitality.

“Values based on median scores.

"Mean differences were weighted by the size of the UC sample.

‘Mean differences were weighted by the combined size of the UC and reference samples.

in the ability to engage in social activities due to the need for access
to a toilet, and the subsequent difficulties for maintaining relation-
ships with others.>”

In contrast, patients with inactive disease [as indicated by assessed
clinical remission, or surgically-induced remission] were comparable
to healthy controls or general population samples on all domains of
physical and mental functioning with the exception of perception of
General Health. In other words, achieving an inactive disease state,
via clinical remission or using surgery, does not simply reduce the
impact of disease on how patients feel and function, but it eliminates
the burden altogether, normalizing both physical and mental health

status. However, although these patients reported normal levels of
functioning and well-being, they still described residual concerns
about their health in general. It may be that a longer follow-up of
patients with inactive disease would reveal that their general health
perceptions also reached normal levels.

In clinical trials, the perspective of patients with UC is often
assessed using disease-specific measures of symptoms and their
impact on functioning and well-being, such as the Inflammatory
Bowel Disease Questionnaire [IBDQ]. The use of disease-specific
PRO measures to evaluate treatment benefit is important, as these
instruments capture health concepts directly relevant to disease
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Figure 1. Burden of UC for samples of patients with active disease or a mixed distribution of active and inactive disease relative to samples of patients in clinical

remission or surgically-induced remission.

symptoms, and are typically more responsive to improvements in
UC patients’ clinical and endoscopic disease activity than are generic
measures.”* At the same time, disease measures are, by definition,
narrow in scope with respect to the concepts they capture, and typi-
cally only assess aspects of health directly related to the affected
organ or its treatment. In contrast, generic measures such as the
SF-36 capture a broader array of health concepts. An additional ben-
efit of using a generic, normed instrument is the ability to compare
health outcomes with persons outside the patient population, such
as understanding the relative burden of disease as described here.
Thus, disease-specific and generic PRO measures offer complemen-
tary information and interpretability for understanding treatment
benefit, and as such the inclusion of both types of measures [specifi-
cally, the SF-36 and IBDQ] has been recommended for use in clinical
trials with UC patients.>

There are some limitations to the current study that should be
considered when interpreting these findings. For example, we lim-
ited our analysis to studies that reported scores from a sample of UC
patients as well as from a reference group. Whereas this criterion was
helpful in selecting a reasonable number of studies with data relevant
to the current objectives, it is possible that patients in studies meeting
these criteria are not representative of the UC patient population. For
instance, researchers studying patients with active UC who have par-
ticularly poor functioning may be more likely to compare patients’
outcomes with a reference sample to highlight this burden. On the
other hand, researchers studying patients with inactive UC who have
particularly good functioning may be motivated to exhibit the ben-
efits of improving health outcomes by comparing patients’ outcomes
with a reference sample, to demonstrate their similarity.

Additionally, our classification of samples was based on patients’
disease status characteristics, but we could not control for any other
factors that may have varied between these samples which could
account for patterns of disease burden reported here. Thus, we can-
not definitively rule out other factors that contribute to the disease
burden observed across the sample groups.

5. Conclusion

In conclusion, our synthesis of data from a systematic review of the
published literature provides the first clear evidence that UC patients
with active disease experience burdens on physical, emotional, and

social functioning and well-being, and that normalization of these
outcomes is observed in patients with inactive UC. Our findings sug-
gest that treatments for patients with UC which induce and maintain
disease inactivity may not simply make patients better, but rather
may normalize physical and mental health status.
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