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Abstract

AIM: To review the effectiveness of distance manage-
ment methods in the management of adult inflamma-
tory bowel disease (IBD) patients.

METHODS: A systematic review and meta-analysis
of randomized controlled trials comparing distance
management and standard clinic follow-up in the man-
agement of adult IBD patients. Distance management
intervention was defined as any remote management
method in which there is a patient self-management
component whereby the patient interacts remotely via
a self-guided management program, electronic inter-
face, or self-directs open access to clinic follow up. The
search strategy included electronic databases (Medline,
PubMed, CINAHL, The Cochrane Central Register of
Controlled Trials, EMBASE, KTPlus, Web of Science,
and SCOPUS), conference proceedings, and internet
search for web publications. The primary outcome was
the mean difference in quality of life, and the second-
ary outcomes included mean difference in relapse rate,
clinic visit rate, and hospital admission rate. Study
selection, data extraction, and risk of bias assessment
were completed by two independent reviewers.
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RESULTS: The search strategy identified a total of
4061 articles, but only 6 randomized controlled trials
met the inclusion and exclusion criteria for the system-
atic review and meta-analysis. Three trials involved
telemanagement, and three trials involved directed
patient self-management and open access clinics. The
total sample size was 1463 patients. There was a trend
towards improved quality of life in distance manage-
ment patients with an end IBDQ quality of life score be-
ing 7.28 (95%CI: -3.25-17.81) points higher than stan-
dard clinic follow-up. There was a significant decrease
in the clinic visit rate among distance management
patients mean difference -1.08 (95%CI: -1.60--0.55),
but no significant change in relapse rate or hospital ad-
mission rate.

CONCLUSION: Distance management of IBD signifi-
cantly decreases clinic visit utilization, but does not
significantly affect relapse rates or hospital admission
rates.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Distance management of inflammatory bowel
disease (IBD) involves the use of telemedicine, web-
based intervention, telephone clinics, patient directed
open access clinics, and other methods that incorporate
patient self-management strategies to manage patients
remotely. This systematic review and meta-analysis of
six randomized controlled trials shows that distance
management of IBD significantly decreases clinic visit
utilization, and can improve quality of life in certain
groups. Consideration should be made in tailoring dis-
tance management approaches to select IBD patient
populations.
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INTRODUCTION

Inflammatory bowel disease (IBD) is a group of chronic
intestinal diseases that adversely affects quality of life
and societal interaction and functioning. They are associ-
ated with significant morbidity and mortality. Patients
have intermittent flares requiting adjustments in medica-
tions as well as frequent clinic visits, hospitalizations, and
surgeries. In Canada, approximately 233000 Canadians
have a diagnosis of IBD, and about 10200 Canadians are
diagnosed each year'. The total direct costs of IBD are
estimated at C$ 1.2 billion, with 76% being comprised
of drug costs and inpatient hospitalizations. Total indi-
rect costs are estimated to be C$ 1.6 billion, mainly due
to lower labour participation rates'. With the increasing
incidence rate of IBD over the past decade!”, there are
longer wait lists to see specialists in clinics and increased
health care resource utilization. The Canadian Associa-
tion of Gastroenterology guidelines have recommended
no longer than 2 wk waiting time for patients presenting
with symptoms of active inflammatory bowel disease™,
yet in 2012 the average waiting time to see a consultant
was 72 d®. This delay in medical assessment can adverse-
ly affect patients’ quality of life'”. This increasing burden
of IBD on patients’ quality of life and functioning and
on national health care resoutces has been reported glob-
ally’™", Earlier and more aggressive optimization of ther-
apy could alter disease coutse and reduce hospitalization
and health care resource costs" ',

Clinicians have focused on techniques to improve
the out-patient management of IBD patients. Strategies
to improve patient education alone increase IBD-related
knowledge, but do not consistently improve clinical out-
comes or decrease health care resource use!”"”. Focusing
on improving self-management behaviour, however, may
be effective ™. A previous systematic review on pa-
tient education and self-management reported that self-
management strategies demonstrated improved outcomes
of symptoms, psychological well-being, and health-care
resource use!'”.

In the past decade, clinicians have investigated using
self-management as a component of distance manage-
ment of chronic diseases. Telemedicine generally refers
to “medicine practised at a distance”” and has been
used to remotely manage several chronic diseases such as
diabetes, heart failure, hypertension, chronic obstructive
pulmonary disease with reported variable outcomes'* ™.
The main concept of medicine practised at a distance is
that it incorporates a component of patient self-manage-
ment where patients relay information about their state
of health to a program or health care team, which gives
them feedback. Patients can then adjust their therapy
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based on pre-determined algorithms or seck medical as-
sessments. Researchers have recently investigated the use
of telemedicine for IBD patientsm
suggesting a potential role for telemedicine in the man-
agement of IBD patients[zﬂ

Two prior reviews have looked at patient self-man-

28 . .
I with a recent review

agement and telemedicine management of IBD patients
separately, and more recently studies of this topic have
been published; therefore, the objective of this system-
atic review and meta-analysis is to provide an updated
and comprehensive analysis of the efficacy of distance
management methods ss standard clinic follow-up in the
management of IBD patients. The primary outcome is
the mean difference in quality of life, and secondary out-
comes include the mean difference in relapse rate, clinic
visit rate, and hospital admission rate.

MATERIALS AND METHODS

Registration of protocol

The protocol for this review was registered with Pros-
pero, the international prospective register of systematic
reviews in health and social care (registration number
CRD42013004286) and can be found at the http://www.
crd.york.ac.uk/prospero/ website.

Eligibility criteria
Randomized controlled trials (RCTs) comparing the ef-
ficacy of distance self-management »s standard clinic fol-
low-up in the management of adult (> 16 years old) IBD
patients were included. We had initially included cohort
studies, before-after, and pilot studies in our search strat-
egies, but as we aimed to present an analysis of the most
stringent methodology, and there were sufficient RCTs,
we excluded them from this review and meta-analysis.
Distance management intervention was defined as
any remote management method in which there is a pa-
tient self-management component whereby the patient
interacts remotely vz a self-guided management program
or electronic interface, and actively adjusts medications
or self-directs open access to clinic follow up. Studies
that included interventions that only involved improving
patient education or managing stress and lifestyle, but
had no self-management and no distance management
component were excluded. The comparator group was
standard clinic follow-up for the institution at the time
of the study. Included studies had to implement the in-
tervention and continue to follow the patient for at least
6 mo. Included studies had to report at least one of the
outcomes of interest: quality of life (QoL), relapse rate,
clinic visit rate, and hospital admission rate. Studies that
did not report any of these outcomes were excluded
from this review.

Search methods for identification of studies

A systematic search of the following electronic databases
was petformed in January 2013: Medline (1950-2013),
PubMed (1950-2013), CINAHL (1937-2013), The Co-
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chrane Central Register of Controlled Trials, EMBASE
(1974-2013), KTPlus, Web of Science (1990-2013), and
SCOPUS (1960-2013). We used the MeSH subject head-
ings and text-words including “Inflammatory bowel dis-
ease”,
“self-care”, “self-management”, “telehealth”, “telemedi-
cine”, “chealth”, and similar keywords (Appendix A).

If the database allowed, we exploded terms to be more

<«

ulcerative colitis”,

crohn’s”, < patient education”,

inclusive. We also hand searched the conference proceed-
ings of the major Gastroenterology and Inflammatory
Bowel Disease conferences from 2008-2013 (Canadian
Digestive Diseases Week, Digestive Diseases Week, Ad-
vances in IBD, and European Crohn’s and Colitis Organ-
1sation congress). We searched for Internet publications
using www.google.ca with the same search terms as for
the electronic databases; and we also reviewed the refer-
ence lists of review articles and related studies. Searches
were updated on a regular basis, and the last search com-
pleted on March 16, 2013.

Study selection

One reviewer (VH) completed the electronic search of
the above listed databases, the hand searching of con-
ference proceedings, and the internet search. Duplicate
articles were removed using RefWorks 2.0 manager. VH
screened the remaining titles to remove irrelevant articles,
review articles, case series, and case reports. Using pre-
determined inclusion criteria, two reviewers (VH and
KR) independently screened the remaining abstracts as
“definitely include” (meeting all of the inclusion criteria,
reported at least one of the outcomes), “maybe” (meet-
ing some of the inclusion criteria, but unclear outcomes),
and “definitely not” (did not meet any of the inclusion
criteria). VH and KR then independently screened the
full text manuscripts of the “definitely include” and
“maybe articles”, and excluded those that did not report
any of the a priori outcomes. The decision on the final
list of included articles was reached by discussion and
consensus, with consensus on questionable inclusion or
exclusion confirmed by a third reviewer (RF).

Data extraction

A data extraction form was developed based on the Co-
chrane data extraction form™, and pilot tested for under-
standing and consistency among the two reviewers (VH
and KR). Data regarding first author, publication date,
study design, patient characteristics, intervention and
control, and funding sources was extracted by VH and
checked for accuracy by KR. VH and KR independently
extracted outcomes data into the data extraction form.
Disagreements were resolved by discussion and consen-
sus. Attempts were made to contact study authors for
data values and clarification of results.

Cross et al™ expressed the method of analysis as
intention to treat (ITT), yet the authors reported change
from baseline IBDQ scotes; the authors confirmed their
results were calculated based on the final number of pa-
tients who completed the study [# = 14 Ulcerative colitis
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(UC) HAT and #» = 18] best available care (BAC). The
article by Elkjaer ez al" reported on two parallel studies,
one in Denmark and one in Ireland. Since each study
population had separately randomized intervention and
control groups, we felt it reasonable to treat these two
studies as separate RCTs. They did not report values for
the QoL score or the hospital admission rate. They also
did not report SD for clinic visits, so SD was imputed
from the P values. The articles by Kennedy ¢z a/”” and
Richardson ez a/”” reported on different outcomes from
the same RCT. The Robinson ¢z 2" study reported base-
line IBDQ and end of study IBDQ but did not report
SD, so we decided to use the largest SD from the Cross
study, as both studies looked at change from baseline re-
sults. The Robinson ¢ a/”" study did not report SD or P
values for the relapse rate, so the largest SD of the stud-
ies (2.5 from Kennedy control group) was used. They
also did not report SD values for clinic visits, so the SD
was imputed from the p-value reported.

Quality and risk of bias assessment

Two reviewers (VH and KR) independently assessed
each study for quality and risk of bias using the Cochrane
Collaboration tool for risk of bias for RCT"". The final
decision on overall risk of bias was reached through dis-
cussion and consensus.

Statistical analysis

All data was analyzed using Review Manager (RevMan)
Version 5.2 (Copenhagen: The Nordic Cochrane Centre,
The Cochrane Collaboration, 2012). Data was analyzed
on an intention-to-treat basis, unless otherwise speci-
fied in the results of the articles, ot in communications
with the study’s authors. Outcomes were all recorded as
continuous variables, and the effect size was reported as
mean difference with 95%CI. Pooled meta-analyses were
completed on studies that reported the same outcomes. r
statistics were used to test for heterogeneity, and if there
was significant heterogeneity, the random effects model
was used. The source of heterogeneity was investigated
by completion of subgroup analysis by type of distance
method and disease type [UC »s UC and Crohn’s disease
(CD); there were no CD studies eligible for inclusion].
Sensitivity analysis was not done because of the signifi-
cant heterogeneity among studies. Publication bias was
planned if we had more than 10 studies, but it was not
assessed because of the small number of studies.

RESULTS

Study selection

A total of 40061 articles were identified by the electronic
search strategy (Figure 1), and 15 abstracts identified by
hand searching conference proceedings. No additional
articles were identified by the internet web search. After
exact duplications were removed, 2884 articles remained.
Screening by title excluded 2701 articles. Two review-
ers independently screened the remaining 183 articles,
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Records identified through
database searching
(7 = 4061)

Additional records identified
through other sources
(n=15)

Records after duplicates removed
(n = 2884)

Records screened
(n =183)

Records excluded

(7 = 115)

Full-text articles
assessed for eligibility
(n = 68)

Full-text articles excluded (7 = 62)

Studies included in
qualitative synthesis
(n=6)

Studies included in quantitative
synthesis (meta-analysis)
(n=16)

Figure 1 Flow chart of literature search results.

resulting in exclusion of 115 articles. Thus, 68 full text
manuscripts were independently reviewed for eligibility.
Of these, 62 were excluded for the follow reasons: (1)
patient education/counseling only, no self-management
via distance method* "™ (2) stress or lifestyle man-
agement, no self-management »/z distance method™™";
(3) audit or retrospective cohort study”"™; (4) review or
commentary' "*; (5) feasibility or pilot studies with no
comparator group™ ", (6) pilot study reporting on same
study population as included study™*"”; (7 pediatric
patients[gz’sﬂ; (8) no a priori outcomes reported[84]; ©)
duplicate studies™***; and (10) smart phone method of
symptom assessment, but no distance management or
self—management[m. Six full text articles reporting on six
randomized controlled trials met the inclusion criteria for
this systematic review” ™™, An updated literature search
was completed in March 2013, and did not reveal any

new randomized controlled studies for this review.

Study characteristics

Table 1 summarizes the patient characteristics and inter-
ventions of the included RCTs. The Cross et o/ RCT
included UC patients from the University of Maryland,
Baltimore and the Veterans Affairs, Maryland Health
Care System, Baltimore. Patients were recruited through
invitation by letter and also at the time of their clinic vis-
its. Randomization by permuted block design with ran-
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n = 12 (patient education/counselling)

n = 10 (stress, lifestyle management)

n = 8 (audit or retrospective)

n = 6 (review or commentary)

n = 15 (feasibility or pilot studies with no comparator group)
n= 4 (pilot reporting same study population as included article)
n = 2 (pediatric)

n =1 (no a priori outcomes reported)

n = 3 (duplicate study in abstract)

n =1 (no distance self management)

domly varied block sizes was stratified by baseline disease
activity strata, and assignment was concealed. However,
post hoc analysis revealed that patients in the interven-
tion group may have had higher disease activity, as they
reported higher immunosuppressant use and lower
baseline IBDQ scores. Research staff at study visits was
blinded to treatment allocation. Patients answered ques-
tions weekly about symptoms, side effects, adherence,
and received disease-specific education and customized
action plans using the home unit, which then transmit-
ted results to the decision support server. E-mail alerts
were sent to the nurse coordinator if the patient met
certain clinical conditions. The patients could also send
electronic messages to the nurse coordinator, who then
made management changes through consultation with
the medical provider. The control group was managed by
BAC.

The Elkjaer ¢z ai*” article reported on two separate
RCTs conducted on mild to moderate ulcerative colitis
patients in Denmark (Hetlev and Amager Hospital, Co-
penhagen) and Ireland (Adelaide and Meath Hopital in
Dublin). Eligible patients who consented were random-
ized by a web-based randomization program, and assign-
ments were concealed using closed, consecutive, num-
bered envelopes. They also included a historical control
group from a separate hospital in Denmark, who were
unaware of this trial, and prospectively from Adelaide
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Table 1 Summary of included studies on distance management of inflammatory bowel disease in adults

Author, yr Patients Disease Inclusion/exclusion Mean age (yr) Male (%) Intervention Control Duration
randomized/  Disease Control vs  Control vs (mo)
baseline (N)  severity intervention intervention
intervention

vs control
Cross et al”, 47 pts rand. ucC Not specified 40.3 vs 41.7 32 vs 40 UC HAT (Home Best Available 12
2012 14 web vs 18 telemanagement: - Care (educational
BAC a home unit (laptop material, action
and electronic weight  plan, clinics visits)
scale) a decision
support server, -a
web-based clinician
portal
Elkjaer et al™”, 233 pts rand. ucC Inclusion: age 18-69 40 vs 44 495vs31.1  Web-intervention Conventional 12
2010 105 webwvs mild/mod  yr, mild/moderate (P =10.03) (P=10.008) (Educational training treatment and
106 control UC, treated with then www.constant- follow up in the IBD
5- ASA care.dk) out-patient clinic
Exclusion: acute
phase of co-
morbid conditions,
drug dependence
or substance
abuse, use of
immunomodulators,
frequent treatment
with high
dose systemic
corticosteroids, likely
requirement of IBD
surgery, previous
IBD surgery
Elkjaer et al™, 100 pts rand. ucC Same as above 41 vs 46 60.8vs41.5  Web-intervention Conventional 12
2010 51 web vs 41 (Educational training treatment and
control then www.constant- follow up in the IBD
care.dk) out-patient clinic
Kennedy et al®™, 700 pts rand. Mild/mod Inclusion: UC or CD, 46.3vs44.4  43vs415 Guided self- Management 12
2004 270 interv. CD (n=231) over age of 16 yr, management process deemed
Richardson et al®, 365 control UCorID able to write English, - patient guidebook  appropriate by the
2006 (n=404) attending a follow-up - self-management  hospital specialist
clinic plan -6 sites follow long
Exclusion: Not - patient centered term
specified approach to careby a - 2 sites discharge
trained clinician quiescent IBD
- direct access to -1 site no consistent
services for patients to follow up
self-refer
Robinson et al™, 203 pts ucC Inclusion: newly 48 vs 49 48vs49  Personalised guided  Clinician’s normal  Until 11
2001 101 interv. diagnosed self-management treatment and mo after
102 control Exclusion: require regimen with direct follow-up last pt
hospital outpatient access to outpatient recruited
follow-up for other care on request
illnesses, unable
to read informed
consent or follow
written instructions
Williams et al®”, 180pts  CD (n=78) Inclusion: over 18 yr, N/A (no N/A (no Open access follow up Routine follow up 24
2000 88 interv. =~ UCorID inactive or mildly significant  significant
92 control (n=77) active butstable IBD  difference difference
Proctitis Exclusion: active reported) reported)
(n=25) disease requiring
Inactive treatment, stoma,
or mildly other disease
active requiring regular

follow up, unable
to comply with data
collection

IBDQ: Inflammatory bowel disease questionnaire; SIBDQ: Short-IBDQ; NS: Not significant; ID: Indeterminate colitis; CD: Crohn’s disease; UC: Ulcerative colitis.
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hospital in Ireland. The intervention group received a 1.5
h disease specific presentation, and then a 1.5 h practi-
cal training session on the web-program http://www.
constant-care.dk. Patients were instructed on how to
recognize a relapse, and in case of relapse, would log
on daily, complete the disease activity score, and follow
management instructions, until they entered a green zone
of quiescent disease. They then logged on weekly until 4
weeks after initiation of the relapse. Once in remission,
they reported monthly. Patients could also email, call,
or text the web-doctor. The control group continued to
receive conventional treatment and follow up in the out-
patient clinic.

The Kennedy e# al™® /Richardson e ' trial was a
cluster-randomized multicentre trial conducted in the
North West of England out of 7 teaching hospitals and
12 non-teaching hospitals. Both UC and CD patients
were included, but specific inclusion and exclusion crite-
ria were not reported. The first 38 eligible patients who
consented were recruited at each site. The intervention
consisted of four components (see Table 1). Those in the
control group received management deemed appropriate
by the hospitalist specialist.

The Robinson ¢z @/ RCT was conducted in four hos-
pitals in the Greater Manchester area of the United King-
dom (Hope Hospital, Salford, Burgy General Hospital,
Trafford General Hospital, and the Royal Oldham Hos-
pital). Patients with ulcerative colitis were first assessed
for suitability for inclusion by their normal clinician, and
then interviewed by an investigator and invited to partici-
pate. Only patients in clinical remission were included in
this study. The first 20 eligible patients who consented in
each centre were included. Randomization was done by
random number tables, and allocation was concealed by
an assistant not involved in the study. The intervention
consisted of a personalized guided self-management regi-
men, developed during a 15-30 min consultation by a cli-
nician. Those in the control group received routine clinic
follow-up.

The Williams ez a/* RCT was conducted out of two
urban district general hospitals in Swansea (Morriston
Hospital) and Neath (Neath Hospital), Wales. Patients
with inactive or mildly active but stable disease were invit-
ed to participate. Patients with Crohn’s disease, ulcerative
colitis, indeterminate colitis, and proctitis were included.
Those with ulcerative colitis or indeterminate colitis were
analyzed as one group. The open access group contacted
their general practitioner or the hospital about problems
and were offered an eatly appointment.

Risk of bias within studies

The RCTs were of moderate to high risk of bias (Table
2). All of the studies reported on randomization and
concealment, except for the Kennedy ez al”™ and Richard-
son e al”” trial. All of the trials were deemed high risk
for performance bias because blinding could not be con-
trolled for. Due to the nature of the intervention involv-
ing patient self-management, it was not possible to blind
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participants to the intervention. The outcomes were all
affected by patient subjectivity, and therefore were prone
to performance bias. There may have been changes to
patient or physician behaviours depending on which
group the patient was randomized to. The QoL outcome
depended on self-reporting of symptoms. The relapse
rate was somewhat dependent on the patient reporting
symptoms compatible with a prioti defined relapse/flare
criteria. The number of clinic visits in the intervention
group was dependent on the patient’s responses to the
self-management criteria, and their initiation to contact
the health care team. Hospital admission rate was less
likely prone to bias, as one would expect that admission
to hospital was unlikely to be biased on group allocation.

There was attrition bias in the Cross e a/”* and Elk-
jaet et al”” (Denmark) RCTs (see Table 2) with higher
discontinuation or loss to follow up (LTF) in the inter-
vention groups. In the Cross ez al® study, trial completers
had less extensive colitis than those who did not com-
plete the trial. In the Kennedy ez al™ /Richardson er al™
RCT, there was a bias towards greater loss to follow up in
the control group; however the number of patients who
did not complete the study was higher (12 »s 4) in the
Morriston hospital.

There may also have been bias in terms of differ-
ences in patient characteristics. In the Cross ¢ a’ RCT,
a significantly higher percentage (56%) of the UC HAT
group were on immune suppressants compared to the
BAC group (27%)"". In the Elkjaer ¢ a/” DenmarkRCT,
there were significantly more males (49.5% »s 31.1%; P =
0.008) and younger patients (40-year-old vs 44-year-old;
P = 0.03) in the web intervention group. There were no
reported significant differences in baseline demograph-
ics in the Kennedy ef /" and Richardson e# 2/ trial, but
they did not report specific inclusion/exclusion critetia.
The Robinson e /™ trial matched controls for age, sex,
time since diagnosis, extent of disease, and numbers
within hospitals. In the Williams ez al™ trial, there were
no reported differences in baseline age, sex, diagnostic
group, or quality of life. There may have been bias due to
differences in standard clinic follow-up policies, as hospi-
tals and clinicians have different follow-up protocols, as
shown in Table 1.

Primary outcome: Quality of life

All five studies reported on QoL. There was a signifi-
cant improvement in QoL (P = 0.04) in the Elkjaer ez
al”” Denmark web group, but no significant difference
in QoL in the Ireland web group. They did not report
the actual QoL score values, thus their results could not
be pooled. The Williams e a/*” trial reported the various
components of the UK Inflammatory Bowel Disease
questionnaire and found no significant change in mean
health related QOL scores; although, there was some
deterioration in both groups on most subscales. They did
not report summary values that could be pooled. Three
trials®>***" (n = 338) reported changes in IBDQ scores
after one year of intervention and were included in the
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Table 2 Risk of bias of included studies on distance management compared with standard clinic follow-up for adult inflammatory

bowel disease patients

Author, yr Selection bias Performance Detection bias Attrition bias Reporting Source of funding
bias bias
Cross et al™, Low High Low High Low  Broad Medical Research Program, University
2012 (random permuted (research  (more discontinued of Maryland General Clinical Research Center
block design; staff blinded in intervention Grant, General Clinical Research Centers
concealed) to treatment group 8/25 vs Program, NCRR, NIH, Baltimore Education
allocation) control 1/22) and Research Foundation
Elkjaer et al™, Low High High High Low  Colitis Crohn Patient Organization, Moran’
2010 (randomisation (LTF higher in the s Foundation, Vibeke Binder and Povl Riis’
program; closed web group 24% vs Foundation, Bayer Health Care Funding,
envelope) control 17%) Augustinus Foundtaion, Munkholms
Foundation, Tillotts Funding, Scientific
Councel at Herlev Hospital, Prof. Fagerhol
Research Foundation, Aase and Einar
Danielsen Foundation, Ole Trock-Jansen and
Hustrus Foundation, and European Crohn
Colitis Organization
Elkjaer et al™, Unclear High High High Low
2010 (cluster randomization; (LTF higher in
no mention of control group)
concealment)
Kennedy et al™, Low High High High Low  Health Technology Assessment Programme
2004 (random number (LTF higher in of the United Kingdom NHS
Richardson et al™,  tables; concealed) control group 24% (MS) Career Scientist Award in Public Health,
2006 vs intervention 13%) NHS R and D
(GS) Researcher Development Award, NHS R
and D
Robinson et al™, Low High High Low Low  (AR) United Kingdom Medical Research
2001 (computer generated Council Training Fellowship
lists, concealed)
Williams et al®, Low High High Low Low  NHS research and development primary/

2000 (computer generated

lists, concealed)

secondary care interface programme, West
Wales and Swansea Group of the National
Association for Colitis and Crohn’s Disease.

LTEF: Lost to follow-up; NCCR: National Center for Research Resources; NIH: National Institute of Health; NHS R and D: National Health Services Research

and Development.

meta-analysis. The baseline IBDQ scores in the Cross e/
al* and Robinson ez al trials differed between groups;
thus for the meta-analysis, we used their published
change in IBDQ scores, adjusted for baseline IBDQ
scores. The Kennedy e a/*" trial presented data that was
already adjusted for baseline scores.

Effect sizes varied, and there was significant hetero-
geneity (I’ = 96%; P < 0.00001). Subgroup analysis by
type of distance management (Figure 2A) decreased the
heterogeneity, and also showed that the electronic telem-
anagement system significantly improved Qol. mean dif-
ference 16.30; 95%CI: 12.36-20.24). Subgroup analysis by
disease type (UC #s both) did not decrease heterogeneity
within groups and did not result in significant mean dif-
ferences (Figure 2B).

Secondary outcome: Relapse rate

Four RCTs""**" (4 = 450) reported relapse rate. Effect
sizes varied, however, there was significant heterogeneity
(I’ = 75%; P = 0.0007). Subgroup analysis by type of dis-
tance management (Figure 3A) decreased heterogeneity.
It also showed that the Elkjaer ez al”™ trials, which used
the electronic, web-based distance management, favoured
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the control group mean difference 0.33; 95%CI: 0.15-0.51,
while the patient directed open access clinic management
studies favoured the distance management group mean
difference -0.40; 95%CI: -0.77--0.03. Heterogeneity may
also be explained by differences in disease type (Figure
3B), as four RCTs"**"* included only UC patients, while
the Kennedy ez a* /Richardson ef 2/ and the Wil-
liams ez 2/ RCT included UC and CD. The UC studies
were in favour of control mean difference 0.25; 95%CI:
-0.04-0.54), while the UC and CD study was in favour
of distance management mean difference -0.40; 95%CI:
(-0.83-0.03); neither of the effect sizes were statistically
significant (Figure 3B).

Secondary outcome: Number of clinic visits/patient/year
Five RCTs"**"* teported on the number of outpatient
clinic visits. The Williams e# 2™ data could not be pooled
with the others, as they reported clinic visits over 24 mo;
however results favoured the distance management group
4.12 (SD 3.41) visits per patient o5 4.64 (SD 2.38) visits
per patient in the control group). Effect sizes varied,
and there was significant heterogeneity (" = 89%; P <
0.00001), but even with subgroup analysis by interven-
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A Distance Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI 1V, Random, 95%CI
1.2.2 Patient directed open access clinic

Kennedy 2004 1723  36.6 236 167.7 375 296 12.9%  4.60[-1.73, 10.93] .-
Robinson 2001 1 5.9 88 0 5.9 86 87.1%  1.00 [-0.75, 2.75]

Subtotal (95%CI) 324 382 100.0%  1.46[-0.90, 3.82] !
Heterogeneity: Tau® = 0.87; 4° = 1.15,df = 1 (P = 0.28); I* = 13%

Test for overall effect: Z = 1.21 (P = 0.22)

1.2.3 Electronic telemanagement

Cross 2012 12.5 5.9 14 -3.8 5.3 18  100.0% 16.30 [12.36, 20.24]

subtotal (95%CI) 14 18  100.0% 16.30 [12.36, 20.24] 1
Heterogeneity: Not applicable

Test for overall effect: Z = 8.10 (P < 0.00001)

Test for subgroup differences: 4° = 40.03, df = 1 (P < 0.00001), * = 97.5%

| | | |
20 -0 0 10 20
Favours [control] Favours [distance]

B Distance Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95%CI 1V, Random, 95%CI
1.1.1 Ulcerative colitis
Cross 2012 125 5.9 14 -3.8 5.3 18 49.3% 16.30 [12.36, 20.24] .
Robinson 2001 1 5.9 88 0 5.9 86 50.7% 1.00 [-0.75, 2.75]
Subtotal (95%CI) 102 104 100.0% 8.54 [-0.90, 3.82] b
Heterogeneity: Tau® = 114.62; 4° = 48.29, df = 1 (P < 0.00001); /> = 98%
Test for overall effect: Z = 1.21 (P = 0.26)
1.1.2 Ulcerative colitis and Crohn's disease
Kennedy 2004 172.3 36.6 236 167.7 375 296 100.0% 4.60 [-1.73, 10.93] t
subtotal (95%CI) 236 296 100.0% 4.60 [-1.73, 10.93]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.42 (P = 0.15)

f f f f

Test for subgroup differences: > = 0.23, df = 1 (P = 0.63), I* = 0%

-2 -10 0 10 20
Favours [control]  Favours [distance]

Figure 2 Mean change in quality of life between distance management and standard clinic follow up subgroup analysis by intervention and disease. A:

Intervention; B: Disease.

tion type (Figure 4A) and disease (Figure 4B), the results

favoured distance management.

Secondary outcome: Hospital admission rate

We had a priori planned to analyze the number of hos-
pital admissions/patient/year, but only the Elkjaer ¢z a/”
trials reported non-significant differences but did not
provide actual values for this outcome. Two trials™* re-
ported mean number of hospital inpatient days but could
not be pooled as one trial duration was 24 mo compared
to 12 mo. However, there were no significant differ-
ences in the number of inpatient days per patient over
24 months reported in the Williams ez al™ open-access
intervention trial [open access 0.83 (SD 3.53) us control
0.41 (SD 1.74); P = 0.71] or over 12 mo reported in the
Kennedy ¢ a/* /Richardson e a/*” trial [self-care 1.01 (SE
0.36) »s control 1.18 (SE 0.28); NSJ. Thus, although ac-
tual data values are not available, there was no significant
difference reported in hospital admission rate between
distance management and standard clinic follow-up.

Publication bias

Our search strategy was a comprehensive search which
included conference proceedings and internet searches for
unpublished studies. We were unable to do a funnel plot
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to assess for publication bias, due to the small number of
eligible studies. However, the results reported from the
included RCTs were equivocal in favouring distance man-
agement s standard clinic follow-up, so it does not appear
that there is publication bias in this field of interest.

DISCUSSION

This review included six randomized controlled trials
comparing distance management and standard clinic
follow-up of inflammatory bowel disease patients for a
total 1463 randomized IBD patients[%'so’sgj. Three trials
used electronic telemanagement or web-based systems,
and three trials used patient directed open-access clinics.
Distance management of a chronic disease such as IBD
ideally would maintain or improve Qol., maintain or de-
crease relapse rates, and decrease health care utilization.
This review shows that distance management interven-
tion resulted in variable improvements in QoL, clinic
visits, relapse rates, and hospitalization rates. Overall, the
results support the rationale of using distance manage-
ment in the management of IBD patients.

The six RCTs showed a trend toward an improvement
in QoL scores overall® "™, Subgroup analysis showed
that the UC Home telemanagement system resulted in
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A Distance Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI
1.5.1 Patient directed open access clinic

Kennedy 2004 1.8 2.2 206 2.2 2.5 246 74.6% -0.40 [-0.83, 0.03] ——

Robinson 2001 153 25 88 193 25 86

Subtotal (95%CI) 294 332
Heterogeneity: Tau® = 0.00; 4° = 0.00, df = 1 (P = 1.00); I = 0%

Test for overall effect: Z = 2.09 (P = 0.04)

1.5.2 Electronic, telemanagement

Elkajaer Denmark 2010 1.1 0.816 105 0.8 0.816 106
Elkajaer Ireland 2010 0.6 0.816 51 0.2 0.816 41
Subtotal (95%CI) 156 147

Heterogeneity: Tau® = 0.00; 4° = 0.24, df = 1 (P = 0.63); I = 0%
Test for overall effect: Z = 3.51 (P = 0.0004)

Test for subgroup differences: > = 11.77, df = 1 (P = 0.0006), I* = 91.5%

25.4% -0.40 [-1.14, 0.34] -

100.0% -0.40 [-0.77, -0.03] -
69.9% 0.30 [0.08, 0.52] -
30.1% 0.40 [0.06, 0.74] — -
100.0% 0.33 [0.15, 0.51] <

Favours [control] Favours [distance]

B Distance Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI 1V, Random, 95%CI
1.6.1 Ulcerative colitis

Elkajaer Denmark 2010 1.1 0.816 105 0.8 0.816 106 50.9% 0.30 [0.08, 0.52] -
Elkajaer Ireland 2010 0.6 0.816 51 0.2 0.816 41 36.6% 0.40 [0.06, 0.74] — -
Robinson 2001 1.53 2.5 88 1.93 2.5 86 12.5% -0.40 [-1.14, 0.34] B e
Subtotal (95%CI) 244 233  100.0% 0.25[-0.04, 0.54] <‘
Heterogeneity: Tau® = 0.03; 4° = 3.73, dF = 2 (P = 0.15); I’ = 46%

Test for overall effect: Z = 1.69 (P = 0.09)

1.6.2 Ulcerative colitis and Crohn's disease

Kennedy 2004 1.8 2.2 206 2.2 2.5 246  100.0% -0.40 [-0.83, 0.03] r
Subtotal (95%CI) 206 246  100.0% -0.40 [-0.83, 0.03] i
Heterogeneity: Not applicable

Test for overall effect: Z = 1.81 (P = 0.07)

Test for subgroup differences: »* = 5.98, df = 1 (P = 0.01), I = 83.3%

1 05 0 05 1

Favours [control] Favours [distance]

Figure 3 Difference in relapse rate between distance management and standard clinic follow-up subgroup analysis by intervention and disease. A: Inter-

vention; B: Disease.

significantly improved QoL scores (mean difference
16.30) while the patient-directed open-access clinic inter-
vention resulted in a non-statistically significant improve-
ment in QoL. One potential reason for this difference is
there is more interaction with the home telemanagement
system. The patient answers specific questions, receives
instructions, and is able to email the clinicians. On the
contrary, in the open-access clinic approach, the patient
is left to self-direct their own management based on their
symptoms or a pre-determined management plan. An-
other potential reason may be that patients in the Cross
et al* UC home telemanagement system group had
higher immunosuppressant use and lower baseline IBDQ
scores, and thus may have had higher disease activity than
the control group. This may have resulted in significance
in even small improvements in QoL.. However, any small,
even if not statistically significant, improvement in QoL
may be clinically important and beneficial to IBD pa-
tients. Thus, even the open-access clinic approach may be
useful in improving IBD patient QoL.

All six RCTs showed a significant decrease in clinic
utilization in the intervention group, regardless of type

. . . 26-30,88
of intervention or disease type™ ™. On average, the
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interventions decreased the number of clinic visits from
2 to 3 visits to 1 visit per patient per year. This might al-
low these clinic visit times to become available for other
patients or urgent cases. This may help consultants to
achieve the target CAG waiting time of 2 wk for patients
presenting with symptoms of active inflammatory bowel
disease. However, telemedicine still requires time from
the nursing staff or the physician, and exchange of clinic
visits for telemedicine contact and follow up may still re-
sult in equivalent use of health care resources.

Since decteased clinic visit utilization may theoretical-
ly affect relapse rates and hospitalization rates, this meta-
analysis also looked at these two outcomes. The Elkjaer
et al””" RCTs reported increased relapse rates in the web-
based group, thus favouring the control group. On the
other hand, the patient directed open access studies fa-
voured the intervention group. This difference could be
explained by a difference in the definition of relapse. The
Elkjaer et al”" trials used an objective measure of SCCAI
(Simple Clinical Colitis Activity Index) score > 5, and the
Kennedy ez al™ /Richardson e# 4*” and Robinson et ™"
trials used patient self-reported relapses. However, the
absolute difference in relapse rate was small -0.40 (patient
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A Distance Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95%CI 1V, Random, 95%CI
1.3.1 Patient directed open access clinic

Richardson 2006 2.01 0.01 285 3.22 0.01 366 71.3% -1.21[-1.21,-1.21] B

Robinson 2001 09  3.67 101 2.9 3.67 102 28.7%  -2.00 [-3.01, -0.99]

Subtotal (95%CI) 386 468  100.0%  -1.44[-2.14, -0.74] P
Heterogeneity: Tau® = 0.18; 4° = 2.35,df = 1 (P = 0.13); I* = 57%

Test for overall effect: Z = 4.02 (P < 0.0001)

1.3.2 Electronic, telemanagement

Elkajaer Denmark 2010  0.33 0.997 105 0.87 0.997 106 94.5%  -0.54[-0.81, -0.27] .

Elkajaer Ireland 2010 1.22 271 51 2.22 271 41 5.5% -1.00[-2.11, 0.11] —_—
Subtotal (95%CI) 156 147  100.0%  -0.57 [-0.83, -0.30] <&
Heterogeneity: Tau® = 0.00; 4° = 0.62, df = 1 (P = 0.43); I’ = 0%

Test for overall effect: Z = 4.24 (P < 0.0001)

Test for subgroup differences: > = 5.22, df = 1 (P = 0.02), I = 80.8%

Favours [control] Favours [distance]

B Distance Control Mean difference Mean difference
Study or subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI
1.6.1 Ulcerative colitis

Elkajaer Denmark 2010 0.33 0.997 105 0.87 0.997 106 43.9% -0.54 [-0.81, -0.27] R

Elkajaer Ireland 2010 122 271 51 222 271 41 27.0%  -1.00 [-2.11, 0.11] —
Robinson 2001 090 367 101 290 3.67 102 29.1% -2.00[-3.01,-0.99] —=—

Subtotal (95%CI) 257 249  100.0% -1.09 [-2.00, -0.18] -
Heterogeneity: Tau’ = 0.47; ;° = 7.89, df = 2 (P = 0.02); I* = 75%

Test for overall effect: 2 = 2.36 (P = 0.02)

1.6.2 Ulcerative colitis and Crohn's disease

Richardson 2006 201 0.01 285 3.22 0.01 366 100.0% -1.21[-1.21,-1.21]

Subtotal (95%CI) 285 366 100.0%  -1.21[-1.21,-1.21]

Heterogeneity: Not applicable

Test for overall effect: Z = 1531.64 (P < 0.00001) } } } }

Test for subgroup differences: 4° = 0.07, df = 1 (P = 0.79), I = 0%

Favours [control] Favours [distance]

Figure 4 Difference in number of clinic visits per patient per year between distance management and standard clinic follow-up subgroup analysis by inter-

vention and disease. A: Intervention; B: Disease.

directed open access clinic) #s 0.33 (web-based) relapse
per year per patient. This difference in relapse rate may
not be clinically significant, since there was no differ-
ence in hospital admission rate between intervention and
control groups, and there was actually a decrease in the
number of clinic visits per patient per year.

There are several limitations of this review. The over-
all risk of bias of the included studies was moderate to
high when assessed using the Cochrane Collaboration
risk of bias tool. Reasons included inability to blind par-
ticipants due to the nature of the intervention of interest
and unequal loss to follow-up and study completion rates
between groups. Since some studies did not fully report
inclusion/exclusion criteria, there may have been subtle
differences in the study populations that may have led
to some of the reported differences in effect size. There
may be differences in the personalities of patients who
consented to participate, in terms of their perceptions
1 or their beliefs about
personal control and self—managementw. In addition,

of self-reported disease relapse

some of the studies did not clarify specific inclusion and
exclusion data, and therefore there may have been differ-
ences in disease activity or severity between groups. This
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may have affected quality of life scores or number of
clinic visits and presentations to hospital for admission.
In addition, these types of management methods for any
chronic disease may be more beneficial for select patients
at certain disease stagesm or patients living farther away
from urban centres. Further studies comparing different
management strategies for patients with different disease
severities would be useful, as patients with more severe or
active disease may require more intensive management.

Another limitation was heterogeneity in the type of
distance management and in the reported standard clinic
follow-up policies between different hospitals. This made
it difficult to pool results from different studies; however,
sub-group analysis showed some differences between
web-based and patient directed open access interven-
tions. Finally, there was an issue with variable and incom-
plete data-reporting. Some results could not be pooled
as raw data was unavailable. Standard deviation had to
be imputed for many of the variables. However, overall,
subgroup analysis by intervention or disease type showed
consistent mean differences.

This review only included detailed analysis of ran-
domized controlled trials of distance management of
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IBD. However, non-randomized studies have shown

benefit with telephone clinics?>**1
[37.38,55,58] .1[75,92]
, e-mail

, nurse special-

st management
S[76,77,89,93]

, smart-phone pro-

B71 and virtual clin-

gram , chronic care models
ics™, Incorporating these distance management methods
may also be useful in improving standard clinical care and
should be considered for future randomized controlled
trials.

In conclusion, distance management of IBD decreas-
es clinic visit utilization, but it does not significantly im-
prove patients’ quality of life, relapse rates, or hospital ad-
mission rates. Consideration should be made in tailoring
these approaches to select patient populations. Perhaps
a combined web-based and patient directed open access
clinic distance management program, whereby patients
interact with an electronic web-based management pro-
gram and are able to initiate self-treatment strategies and
self-referral to clinic assessments, may be the solution.
Further studies are needed to determine the best type
and the cost effectiveness of distance management of
inflammatory bowel disease patients. Future randomized
controlled trials comparing different types of distance
management with different groups of IBD patients may
help to determine which type of distance management is
the optimal method for specific groups of patients.
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Background

Inflammatory bowel disease is a group of chronic bowel diseases that affect
patients of all ages, and all locations. The health care utilization of inflamma-
tory bowel disease patients is increasing over time. Distance management of
patients using remote methods that involve self-management strategies and
patient-health care provider interaction, may be a mechanism to improve man-
agement of inflammatory bowel disease. Distance management of inflammatory
bowel disease includes methods such as internet and web-based programs,
telephone clinics, digital phones, patient self-management via pre-determined
action plans, patient self-directed open access clinics.

Research frontiers

Prior reviews have looked at self-management and telemedicine strategies
separately. This systematic review and meta-analysis examines the effective-
ness of distance management using patient self-management techniques in
improving quality of life, clinic visit utilization, relapse rate, and hospitalization
rate in IBD patients.

Innovations and breakthroughs

This review and meta-analysis presents a unique comparison of distance man-
agement methods to standard clinical care of IBD patients. The authors have
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found that distance management methods significantly decreases clinic visit rates,
and slightly improves quality of life in inflammatory bowel disease (IBD) patients,
but does not significantly affect the relapse rate or hospital admission rate.
Applications

Distance management of IBD can be an important part of the management of
IBD patients, but may require tailoring of these approaches to select patient
populations. A combined web-based and patient directed open access clinic
distance management program, whereby patients interact with an electronic
web-based management program and are able to initiate self-treatment strate-
gies and self-referral to clinic assessments, may be a solution.
Terminology

The main concept of distance medicine is that it incorporates a component of
patient self-management where patients relay information about their state of
health to a program or health care team, which gives them feedback. Patients
can then adjust their therapy based on pre-determined algorithms or seek medi-
cal assessments.

Peer review

This is an interesting and well-written systematic review and meta-analysis
on a relevant and current topic. The question of whether IBD patient self-
management can be optimized through “distance” techniques is a worthy topic
for consideration. This paper is well written and the methodology for the most
part was spot-on.
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