Protocol

Open access

BM)J Open

To cite: van Linschoten RCA,
van Leeuwen N, Nieboer D, et al.
Value-based care pathway for
inflammatory bowel disease:

a protocol for the multicentre
longitudinal non-randomised
parallel cluster IBD Value study
with baseline period. BMJ Open
2022;12:¢050539. doi:10.1136/
bmjopen-2021-050539

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2021-050539).

RLW and DvN are joint senior
authors.

Received 23 February 2021
Accepted 10 December 2021

| '.) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to

Reinier Cornelis Anthonius van
Linschoten;
rlinschoten@franciscus.nl

Value-based care pathway for
inflammatory bowel disease: a protocol
for the multicentre longitudinal non-
randomised parallel cluster IBD Value
study with baseline period

Reinier Cornelis Anthonius van Linschoten

.2 Nikki van Leeuwen,®

Daan Nieboer,® Erwin Birnie,*® Menne Scherpenzeel,® Karen Evelyne Verweij,’
Vincent de Jonge,? Jan Antonius Hazelzet,® C. Janneke van der Woude,?
Rachel Louise West,' Desirée van Noord," On behalf of the Southwest Netherlands

IBD Study Group

ABSTRACT

Introduction Biologics are effective for the treatment
of inflammatory bowel disease (IBD). However,
unwarranted variation in processes and outcomes has
been reported in the treatment of IBD. A care pathway
for the treatment of IBD has the potential to reduce
practice variation and improve outcomes. This study
aims to compare the effect of a uniform care pathway
for the treatment of patients with IBD with biologics to
the current situation.

Methods and analysis IBD Value is a longitudinal
multicentre non-randomised parallel cluster trial

with a baseline period. The study takes place in eight
centres in the Netherlands. The baseline period will run
for 12 months, after which the care pathway will be
implemented in 6 of the 8 participating hospitals during
the implementation phase of 3 months. Hereafter,

the effect of the care pathway will be assessed for

12 months. Total study period is 27 months. The
primary outcome is the effect of the care pathway

on disease control (IBD-Control questionnaire).
Secondary outcomes are the effect of the care
pathway on the other outcomes of the International
Consortium of Health Outcomes Measurement IBD
standard set, health-related generic quality of life,
patient experiences and degree of variation; cost
effectiveness of the care pathway; and the variation
between hospitals in the aforementioned outcomes in
the baseline period. Outcomes will be measured every
6 months. The study started on 1 December 2020 and a
minimum of 200 patients will be included.

Ethics and dissemination The study was deemed not
to be subject to Dutch law (WMO; Medical Research
Involving Human Subjects Act) by the Medical Ethics
Committee of the Erasmus MC, the Netherlands
(registration number: MEC-2020-075) and a waiver
was provided. Results will be disseminated through
peer-reviewed journals and presented at (inter)national
conferences.

Trial registration number NL8276.

Strength and limitation of the study

» This study is, to the best of our knowledge, the first
prospective multicentre study assessing the effect
of a care pathway for the treatment of inflammatory
bowel disease (IBD) on health outcomes.

» The use of a baseline period and control group allow
for controlling for time trends when analysing the
effect of the care pathway.

» The Dutch Crohn’s and Colitis Patient Organisation
was involved in the study design and will participate
in the development of the care pathway.

» This is the first large multicentre study to implement
the International Consortium of Health Outcomes
Measurement standard set for IBD.

» As the study is a non-randomised trial, analyses will
have to be adjusted for case mix to correct for pos-
sible confounding bias.

INTRODUCTION
Crohn’s disease and ulcerative colitis,
subtypes of inflammatory bowel disease

(IBD), are chronic inflammatory diseases of
the gastrointestinal tract." * Signs and symp-
toms of IBD are abdominal pain, diarrhoea
and rectal bleeding. IBD can also affect
extraintestinal organs, such as the liver, skin,
eyes and joints.” Furthermore, IBD can have
a major impact on quality of life because of
fatigue and its psychological impact.’ " To
control these symptoms, patients are often
dependent on medication and are sometimes
hospitalised or need surgery when drugs fail.
The high disease burden leads to reduced
quality of life, high healthcare costs (between
€15000 and €30000 per patient per year)
and reduced work productivity.” ® Biologics
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and new small molecules (e.g. tofacitinib) are proven
efficacious treatments for IBD and have shown to induce
and maintain remission, avert hospitalisation and surgery,
and reduce productivity loss in randomised controlled
trials.”"*

Considerable variation exists
providers in the treatment of IBD with biologics.
Treatment variation consists, among other things, of
differences in provided care and follow-up, such as type
of medication prescribed, dosing frequency and inter-
pretation of therapeutic drug monitoring. Treatment
variation can lead to differences in outcomes, such as
the proportion of patients in remission, side effects and
treatment costs.'” While variation can be a natural conse-
quence of differences between patient populations, a part
of the variation in processes and outcomes was explained
by experience and expertise of healthcare providers, with
better process adherence and outcomes for dedicated
IBD or academic physicians.'” ?

Treatment variation might also lead to reduced effec-
tiveness of biologics in daily practice. Observational
population-based studies showed no association between
the use of biologics and long-term disease progression,
nor on hospitalisation or surgery, contradicting the find-
ings of randomised controlled trials.**** Taking into
account the differences in patient populations and study
designs, these observational studies hypothesise that
variation in treatment, mainly underuse and misuse of
biologics, may partly explain the gap between the effi-
caciousness of biologics in randomised trials and their
effectiveness in the real world. Reduction of this variation
might thus be a potential avenue for improving outcomes
of patients with IBD treated with a biologic.

Value-based healthcare (VBHC) is an approach that
aims, among other things, at improving technical value
(health outcomes achieved divided by resources spent)
for the patient by tackling unwarranted variation and
optimising the care delivery process.”” ** Important parts
of VBHC are systematically measuring both patient-
reported outcomes and the costs of achieving these
outcomes.” ** These data can consequently be used to
evaluate and adjust the care delivery process and improve
(cost-)effectiveness of achieving optimal patient-centred
outcomes.

Implementing a care pathway in clinical practice seems
promising for improving value, which was illustrated by a
retrospective pilot study that evaluated a care pathway for
IBD in a VBHC programme. This care pathway showed
a favourable effect on flares (-26%) and costs (-16%).%
Other studies supported the effect of a care pathway for
IBD on costs and also showed an improvement of care
processes.” * In inguinal hernia repair, chronic heart
failure and total hip replacement, the implementation of
a care pathway, was also accompanied by reduced varia-
tion in processes and outcomes.” Although these studies
showed a promising effect on outcomes and processes,
they suffered from low sample sizes, retrospective study
designs and lacked patient-centred outcome measures.

between healthcare
13-18

With the prospective multicentre IBD Value study, we aim
to assess the impact of a care pathway for the treatment of
IBD with biologics and new small molecules on patient-
centred outcomes.

METHODS AND ANALYSIS

The Standard Protocol Items: Recommendations for
Interventional Trials guidelines were followed and the
checklist is included with the protocol (online supple-
mental file 1).*' The most recent study protocol version
2.0.0 (July 2020) is presented in this manuscript. Changes
to the protocol will be submitted to the Medical Ethics
Committee Erasmus MC (Rotterdam, the Netherlands).
Changes will also be noted in the trial register and
communicated to local investigators. The start date of the
study was 1 December 2020.

Study aim

The main objective of the study is to evaluate the added

value of a uniform care pathway on the health outcomes

of patients with IBD treated with a biologic or new small
molecule in one of the participating hospitals. Secondary
objectives are to:

» Assess the degree of regional variation in outcomes
and costs of the treatment of IBD with biologics and
new small molecules;

» Uncover areas of improvement in the care of patients
with IBD

» Develop and implement a regional care pathway for
the treatment of IBD with biologics and new small
molecules based on scientific evidence, current guide-
lines and adapted to the local context;

» Evaluate the cost effectiveness of the care pathway.

» Evaluate the effect of the care pathway on variation in
outcomes and costs.

Study design

This is a longitudinal multicentre non-randomised
parallel cluster trial with a baseline period (figure 1). In
the first 12 months of the study, before the introduction
of the new care pathway, the current situation in IBD care
for patients on biologics or new small molecules will be
assessed in all participating hospitals to establish baseline
measures. These data will primarily be used as compar-
ison with the second study period after implementa-
tion of the care pathway. The data will also be used to

Baseline Implementation End of Study
Hospital 1/2
Hospital 3/4
Hospital 5/6
Hospital 7/8
om 12m 15m 27m
Baseline
I Implementation
I Care pathway
Figure 1 Study timeline. m, month.
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determine areas of improvement, as benchmarking, and
aid the design of the care pathway. Subsequently, the care
pathway will be implemented in six of the participating
hospitals during a 3-month implementation period.

The participating hospitals are: Franciscus Gasthuis
& Vlietland, Rotterdam and Schiedam; Erasmus MC,
Rotterdam; Albert Schweitzer Hospital, Dordrecht, Zwijn-
drecht and Sliedrecht; Maasstad Hospital, Rotterdam;
Ikazia Hospital, Rotterdam; IJsselland Hospital, Capelle
aan den IJssel; Reinier de Graaf Gasthuis, Delft; and
Amphia Hospital, Breda. These are the hospitals that
have collaborated in IBD BeterKeten in the southwest of
the Netherlands since 2016 to improve quality of care of
patients with IBD in the region.” The care pathway will
not be implemented in Reinier de Graaf Gasthuis and
Amphia Hospital; these hospitals will participate as the
control group. The content of the care pathway will only
be revealed to and implemented in the six hospitals in
the intervention group at the start of the implementa-
tion period. The development of the care pathway will
be completed by the working group in the last period
of the baseline measurement phase. After implementa-
tion, outcomes will be evaluated during the 12-month
follow-up period in all participating hospitals.

Population

The study population comprises all patients with IBD

being treated with a biologic or new small molecule in

the eight participating hospitals. The care pathway also
covers patients treated with new small molecules, as
these belong to the same group as patients treated with

a biologic: complex disease and a high cost of treatment.

Approximately 3200 patients are treated with the afore-

mentioned medication in these hospitals in total.

All participants will meet the following criteria:

» 18 years of age or older.

» Have given informed consent for data collection.

» Being treated for IBD in one of the participating
hospitals.

» Have an IBD diagnosis of at least 3 months.

» Treated with one of the currently registered biologics
or new small molecules for IBD treatment or new treat-
ments registered during the study period, including
infliximab, adalimumab, golimumab, vedolizumab,
ustekinumab or tofacitinib.

A potential subject may be excluded from study partic-
ipation if they have insufficient knowledge of the Dutch
language to complete the questionnaires and/or have no
access to the internet to complete the questionnaires.

Intervention

Design

The intervention is a uniform care pathway for the treat-
ment of patients with IBD with a biologic or new small
molecule . It contains uniform guidelines for prescribing,
the work-up and switching of biologic therapy and new
small molecules, and for the frequency and type of
follow-up. As IBD is a heterogeneous disease, the care

pathway will not be able to cover all possible treatment
decisions but aims to guarantee the same level of care
for patients with IBD in all participating hospitals, while
taking into account patient preference and uncertainty in
the evidence concerning IBD treatment.

To prevent contamination of the control period, the
development of the care pathway will be finalised shortly
before implementation. The care pathway will be devel-
oped by an IBD BeterKeten working group of gastroen-
terologists and IBD nurses with multidisciplinary input
of a surgeon and a dietician. Moreover, the Dutch IBD
patient federation (Crohn & Colitis NL) will participate
in the design of the care pathway. The care pathway will
be based on national and international guidelines and
will be designed according to the following steps.”

First, the main topics of what the care pathway should
cover will be drafted by the project manager. These topics
will then be discussed until consensus is reached by the
working group. Hereafter, the project manager will draft
care pathways for each topic (see the Content section) on
the basis of (inter)national guidelines. These drafts will
then be discussed in the working group until consensus is
reached on exact content and timing of the care pathway.
Literature searches will be performed to inform the
working group in cases of uncertainty around best prac-
tices. When the evidence around treatment decisions is
uncertain or scarce, this will be clearly reflected in the
care pathway.

Outcomes from the baseline measurement collected
during the first project phase will be used to adjust
and improve the care pathway. These will be analysed
according to their prespecified definitions (see the
Outcome section) and stratified per institute to assess
areas of improvement in IBD care. Results of these anal-
yses and consequences for improvement will be discussed
in a working group meeting and implemented in the
care pathway. The final draft of the care pathway will be
presented for approval of the IBD specialists of all partic-
ipating intervention centres.

Content

The care pathway will address the following issues

1. Actions that do not depend on current treatment but
apply to all patients: examples are periodical colorectal
cancer and micronutrient screening.

2. Evaluation of a possible flare: when a patient pres-
ents with symptoms or when abnormal test results are
found, differential diagnoses have to be excluded.
Moreover, disease activity has to be measured using ob-
jective markers.

3. Therapy sequence in case of a flare: it will indicate
advice on the next treatment step for a patient with a
flare based on their disease and treatment history. This
could be either treatment intensification or switching.

4. Frequency, type and timing of follow-up for the induc-
tion and remission phases of the different therapies:
examples are the timing of outpatient clinic visits, lab-
oratory assessments and additional examinations.

van Linschoten RCA, et al. BMJ Open 2022;12:¢050539. doi:10.1136/bmjopen-2021-050539 3



The care pathway is a decision-making tool for care
providers and patients, and presents treatment guide-
lines in a simple and interpretable format. It sets out the
most appropriate steps in patient management at each
therapy stage. Decision trees will be designed to give
visual support to the care pathway. Because the treatment
of IBD is rapidly changing and studies regularly provide
new insights, the care pathway will be updated in IBD
BeterKeten meetings after study closure.

Implementation and adherence

IBD specialists from IBD BeterKeten will safeguard
implementation of the care pathway in their respective
centres. They will be supported by a presentation of the
working group to the care providers. To facilitate working
according to the care pathway, we will implement the care
pathway in electronic health records. Care providers will
be able to schedule follow-up or diagnostics according
to the care pathway with a single action. We will assess
adherence to the care pathway by randomly sampling
patients and comparing treatment decisions made for
these patients with the treatment algorithms set out in
the care pathway.

Comparison

The care pathway will be compared with current care by
ways of the baseline measurement and adjustment for
changes in the control group. All care providers continue
their current practice according to their knowledge and
local guidelines and treatment plans for the duration
of the baseline measurement. The data collected in this
period will give more insight into the current variation in
practice, and can also be used to inform the design of the
care pathway.

Outcome
To measure outcomes that matter to the patient, the stan-
dard set of patient-centred outcomes for IBD as defined
by the International Consortium of Health Outcomes
Measurement (ICHOM) will be used as the outcome
measure of this study. ICHOM is an organisation that
creates standard sets to measure the outcomes that matter
most to patients.”” Patient-reported disease control as
measured by the IBD-Control-8 score was chosen to serve
as the primary outcome measure. This is a questionnaire
that validly and reliably measures disease control from
the patient perspective on a 16-point scale, and can distin-
guish between active disease and remission.*®

The other outcomes from the standard set are secondary
outcomes:

Number of complications of any intervention for IBD.

Long-term (>3 months) steroid use.

The presence of fistulae symptoms.

Body mass index as a proxy for nutritional status.

The MIBDI is a valid and patientreported outcome
measure, which can be used to classify disease activity
on a dichotomous scale. The other outcomes from the
standard set will be retrieved from the electronic health
record. Other secondary outcomes are generic quality
of life measured with the validated Patient-Reported
Outcomes Measurement Information System - Global
Health (PROMIS-GH) questionnaire, cost effectiveness
and patient experience of care, using the Dutch Picker
questionnaire.” *

The cost-utility analysis (CUA) will be performed along-
side the clinical study. In line with the recommendations
of the National Healthcare Institute and the broad soci-
etal impact of IBD, the CUA will take a societal perspec-
tive.*! ** Utility will be measured with the EQ-5D-5L (Dutch
tariffs).* The IBD-Control-8 score, which is more respon-
sive to health state changes in IBD, will be used for an
alternative cost-effectiveness analysis.”® Societal costs will
be measured according to the guidelines of the National
Healthcare Institute.**™** Three types of societal costs are
distinguished: healthcare costs, patient costs and other
non-healthcare costs. For healthcare costs, primary care
costs (primary care, home care and other out of hospital
care) are distinguished from in-hospital costs (eg, number
of admissions, MRIs and blood tests). Use of primary
care will be measured using the shortened version of the
Medical Consumption Questionnaire of the Institute of
Medical Technology Assessment (iMTA).® For health-
care use in secondary care, data will be collected from
the electronic healthcare records. Productivity losses will
be determined with the iMTA Productivity Cost Question-
naire. Measured productivity losses will be extrapolated
from 1 month to 3months. Absenteeism, presenteeism
and lost unpaid work will be determined. Patient costs
will be measured using a questionnaire on the following:
travel costs; type, weeks and hours of informal care; insur-
ance deductible; over the counter drug use; and other
IBD-related costs. For all outcomes and their respective
source, see table 1.

>
>
>
>

Case mix

To control for case mix differences between hospitals, we
will collect the case mix variables defined in the ICHOM
sets for risk adjustment for IBD care.”” Data will be
collected on the following variables:

» Year of birth.

» IBD-attributable mortality. » Sex at birth.
» Remission, both clinician reported (biochemical, » Education level as defined by UNESCO.*
radiological, endoscopic and histologic) and patient » Smoking status
reported (Manitoba IBD Index (MIBDI)) 8 » Diagnosis (Crohn’s disease, ulcerative colitis and
» Incidence of colorectal cancer. indeterminate colitis)
» The presence of anaemia. » Year of diagnosis
» Number of A&E visits. » Disease phenotype according to the Montreal
» Number and cumulative length of hospital admissions. classification.*’
4 van Linschoten RCA, et al. BMJ Open 2022;12:€050539. doi:10.1136/bmjopen-2021-050539



Table 1 Outcomes and their respective source

Outcome Source
Primary

Patient-reported disease  Patient-reported (IBD-Control)*® *7
control

Secondary

IBD-attributable mortality =~ Chart review
Clinical remission Chart review
Endoscopic/radiologic Chart review
remission

Colorectal cancer Chart review
Complications of IBD Chart review

treatment

Biochemical remission Medical record
Anaemia Medical record
A&E visits

Hospital admissions

Medical record
Medical record
Long-term steroid use Medical record

Medical record and Dutch
reference prices®?

Hospital costs

Fistulae symptoms Patient-reported

BMI Patient-reported
Patient-reported (MIBDI)*®
Patient-reported (PROMIS-GH)*®
Patient-reported (Picker)*
Patient-reported (EQ-5D-5L)*

Patient-reported (iMCQ)* and
Dutch reference prices®

Patient-reported (iPCQ)°*" and
Dutch reference prices®

Patient-reported

Patient-reported remission
Generic quality of life
Patient experience

Utility

Primary care costs

Productivity costs

Patient costs

IBD, inflammatory bowel disease; iMCQ, iMTA Medical
Consumption Questionnaire; iIMTA, Institute of Medical
Technology Assessment; iPCQ, iMTA Productivity Cost
Questionnaire; MIBDI, Manitoba IBD Index; PROMIS-GH,
Patient-Reported Outcomes Measurement Information System -
Global Health.

The presence of extraintestinal manifestations

Medication use for IBD

IBD-related surgery.

Comorbidities as defined by the Self-administered

Comorbidity Questionnaire (SCQ) with inclusion of

some extra questions as defined by ICHOM.*™

» Current or prior infection with tuberculosis, hepatitis
B or HIV.

» Concomitant
cholangitis.

» Treating hospital.

vyvyyvyy

presence of primary sclerosing

Timing

Patients can be included from 1 month before the start
of the study (1 December 2020) until the end of the
study (31 March 2023). Outcomes will be measured at

the following time points as defined by ICHOM (see also
tables 2 and 3). The IBD-Control, MIBDI, EQ-5D-5L and
the PROMIS-10 will be administered when a participant
is included in the study and at 6-month intervals from
the start of the study. Cost questionnaires will be sent to
patients at 3-month intervals from the start of the study.
Demographics and comorbidity questionnaires will be
sent at inclusion, at the start of the intervention period
(t=15 months) and at the end of the study (=27 months).
Patient experience questionnaires will be distributed
once a year after an outpatient clinic visit. To reduce
questionnaire burden, some questionnaires at inclusion
will not be sent if a patient is included 2months (quality
of life) or 3months (case mix) before the respective ques-
tionnaires would be sent again.

Other outcomes will be retrieved from the electronic
health records retrospectively, biannually and annually
as recommended by ICHOM. A subset of the data (eg,
age, gender, hospital healthcare use, anaemia, mortality
and medication use) can be retrieved from the electronic
health records anonymously. This data will be retrieved
for the entire source population, as informed consent is
not necessary for the use of anonymised data according
to the Dutch law. This can be used to study possible selec-
tion bias.

Statistical considerations

Power

As our data are clustered longitudinally and per hospital,

analytic sample size calculation is not appropriate. Thus,

we used simulations to estimate power for different
cluster sizes. The calculations were based on the following
assumptions:

» A baseline IBD-Control score of 8 with an SD of 4.4

» Because of the clustering of data at two levels
(within patients over time and patients clustered
within hospitals), the degree of clustering has to be
accounted for. As this is not reported in the litera-
ture, we estimated random effects for patients and
hospitals with SDs between 0 and 4 (corresponding
to intracluster correlation coefficients between 0 and
0.25).

» A change in IBD-Control score of 1 as clinically
meaningful. Research has shown minimal important
differences of 0.5 SD for health-related quality of life
instruments. However, as amelioration of a single
symptom changes the score of the IBD-Control by
0.25 SD, we powered our study on this effect size.”!

The sample size calculation is further based on:

» Simulating data based on the assumptions listed

above.

Eight hospitals of between 1 and 50 patients each, in

steps of 5;

Ten thousand iterations per cluster size;

Dropout of 10%

Type-1 error rate (o) of 0.05 two-sided;

Power of at least 80%

v

vvyyvyy
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Table 2 Timing of questionnaires for patient included at or before t=0 m

Demographics IBD-Control MIBDI SCQ EQ-5D-5L/PROMIS-GH iPCQ iMCQ Patient costs

Om (study start) X X X X X

3m X X X

6m X X X X X X

9m X X X
12m X X X X X X
15m X X X X X
18m X X X
21m X X X X X X
24m X X X
27m X X X X X X X X

IBD, inflammatory bowel disease; iMCQ, iMTA Medical Consumption Questionnaire; iMTA, Institute of Medical Technology Assessment;
iPCQ, iIMTA Productivity Cost Questionnaire; m, month; MIBDI, Manitoba IBD Index; PROMIS-GH, Patient-Reported Outcomes Measurement
Information System - Global Health; SCQ, Self-administered Comorbidity Questionnaire.

» Fitting a linear mixed effect model with random inter-
cepts for patient and hospital and a fixed effect for
intervention.

Power was defined as the number of iterations that
found a statistically significant effect as a proportion of the
total number of iterations. To account for our clustered
data, 25 patients per hospital (a total of 200 patients)
before the 6-month mark of the study would be required
to have sufficient power (>80%) to identify a change of 1
point of the IBD-Control score. We are striving to include
all eligible patients to achieve a representative sample of
the source population and to prevent selection bias.

Business intelligence (BI) departments in each of the
participating hospitals will support patient screening and
help reduce the logistic burden. The BI departments will
use an algorithm to identify patients who meet the study
inclusion criteria. These patients will receive a letter or
an email from their hospital, asking for their consent to

participate in the study. The algorithm will also identify
the patient’s care provider and next hospital visit. The
care providers will be provided with this information to
approach the patient for inclusion during the outpa-
tient clinic visit. Patient recruitment should not be a
time-consuming process, as the burden on the patient is
low, the study is easy to explain and no randomisation
or experimental treatment is used. Because all patients
will receive an invitation letter to participate and care
providers will remind them during their hospitals visit, we
think that the minimum inclusion goal of 25 patients per
hospital is feasible. Currently, 1001 patients have been
included.

Data analysis plan

All missing data will be assessed whether these data are
likely to be missing (completely) at random. If so, multi-
variate imputation by chained equations will be used to

Table 3 Timing of questionnaires for a patient included at t=10m

Demographics IBD-Control MIBDI SCQ EQ-5D-5L/PROMIS-GH iPCQ iMCQ Patient costs

0m (study start)

3m

6m

9m
10m (inclusion) X
12m X X X X X X
15m X X X X X
18m X X X
21m X X X X X X
24m X X X
27m X X X X X X X X

IBD, inflammatory bowel disease; iMCQ, iIMTA Medical Consumption Questionnaire; iMTA, Institute of Medical Technology Assessment; iPCQ,
iMTA Productivity Cost Questionnaire; MIBDI, Manitoba IBD Index; PROMIS-GH, Patient-Reported Outcomes Measurement Information
System - Global Health; SCQ, Self-administered Comorbidity Questionnaire.
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impute missing data for variables used for adjustment.
The primary outcome, IBD-Control-8 score, will be anal-
ysed on patient level using a linear mixed effects model
of the form:

Yij = Bo+n;+0ij+ B+ Broc+ Beve + €y

where Y is the IBD-Control-8 score (0-16) of person i
in cluster j at time t (0-6 months, 6-12 months, 15-21
months and 21-27 months); B, is the intercept; n, is the
cluster level random effect for cluster j; 6, is the patient
level random effect for patient i in cluster j; B, the esti-
mated difference between standard care (1=0) and the
care pathway (1=1); B, is a vector with coefficients for
calendar time at the different time points t, captured
as the vector v with dummy variables for the different
periods of follow-up; B_is a vector containing the coeffi-
cients for the case mix variables in the vector v_and g is
the residual error.

To adjust for case mix, we will use the variables from
the ICHOM IBD set. These are age in years (continuous),
sex at birth (dichotomous), education level (categor-
ical: low, middle and high), smoking status (categorical:
never, ex-smoker and current), comorbidities (SCQ and
continuous), current or prior infection with tubercu-
losis (dichotomous), hepatitis B (dichotomous) and/
or HIV (dichotomous), diagnosis (categorical: Crohn’s
disease, ulcerative colitis and IBD-unknown/indetermi-
nate), disease duration in years (continuous), phenotype
according to the Montreal classification (for Crohn’s
disease: age of onset, localisation and behaviour and
for ulcerative colitis and IBD-unknown/indeterminate:
extension and all categorical), the presence of extrain-
testinal manifestations (categorical: none, skin, joint,
hepatobiliary, eye and other) and concomitant pres-
ence of primary sclerosing cholangitis (categorical). The
secondary outcomes from the ICHOM Standard Set will
be analysed on patient level with a (generalised) linear
mixed model of the same form as described above.

Cost effectiveness

As the standard of care and the new care pathway will be
analysed for a l-year period, this is also the time horizon
for the CUA. No discounting of costs and effects will be
applied to the l-year period. Costs will be determined by
multiplying measured healthcare use and productivity loss
with reference prices or cost estimates in line with recom-
mendations of the National Healthcare Institute.’”** All
costs will be transformed to the same year, adjusted for
inflation using the Consumer Price Index, if necessary.
The friction cost method will be used to estimate produc-
tivity costs. A sensitivity analysis using the human capital
approach will also be performed.

To assess the cost effectiveness of the care pathway
compared with usual care, crude and adjusted differences
in costs and quality of life in the before and after groups
from the regression models will be used to estimate the
incremental cost-effectiveness ratio (ICER). Robustness
of results will be evaluated using probabilistic sensitivity

analysis (PSA) using Monte Carlo simulation. For the
PSA, non-parametric bootstrapping with 2000 iterations
will be used to determine uncertainty around the ICER.
To support decision-making, calculation of the net mone-
tary/health benefits at the relevant willingness to pay
levels, acceptability curves and value of information anal-
ysis will be added.

Variation

To assess the variation in outcomes and costs between
hospitals, the intraclass correlation coefficient (ICC) will
be used. The ICC is defined as:

2

ICC (Cluster) = ﬁ#%-i—az

which can be interpreted as the variance explained by
the hospital as a proportion of the total variance. For the
baseline period, data will be analysed using the aforemen-
tioned mixed effects models omitting the coefficient for
the care pathway.

To assess the effect of the care pathway on variation,
data from the six hospitals that implemented the care
pathway will be analysed for the two periods using the
aforementioned mixed effects model, without the coeffi-
cient for the care pathway. This model will be compared
with a model that estimates a random effect per hospital
for the baseline period and the care pathway period
separately. The effect of the care pathway on variation
will then be formally tested using a likelihood-ratio test
comparing the two models.

Patient and public involvement

Crohn & Colitis NL. (Dutch Crohn’s and Colitis Patient
Organisation) collaborated in the design of this study.
They critically revised the study design and helped in
piloting the questionnaires. They will be involved in the
working group that is responsible for the development of
the care pathway.

ETHICS AND DISSEMINATION

The study was deemed to not be subject to the Wet
medisch-wetenschappelijk  onderzoek met mensen
(WMO; Medical Research Involving Human Subjects Act)
by the Medical Ethics Committee of the Erasmus MC, the
Netherlands (registration number: MEC-2020-075). The
study is not subject to the WMO as the implementation
of the care pathway is a change in the local standard of
care, patients are not randomised to different treatment
groups and patients do not undergo invasive procedures
for the study. Informed consent for questionnaires and
chart review will be obtained by local investigators (online
supplemental file 2). Data of all participating centres
will be collected using electronic case report forms and
entered in Castor EDC, an electronic database that is ISO
27001 certified.” Data will be coded and handled based
on the General Data Protection Regulation (GDPR). A
data monitoring committee is not necessary, as the inter-
vention under study is a change in the standard of care.
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The principal investigators and study coordinator will
have access to the final dataset. The dataset will be avail-
able on reasonable request. The study team is respon-
sible for data analysis and reporting. Results will be fed
back to participating centres and disseminated through
peer-reviewed journals and presented at (inter)national
conferences. The study team will make the decision to
publish, and the funder and sponsor had and will have
no influence on the research question, study design, data
collection or analysis, or decision to publish.

DISCUSSION

The IBD Value study aims to assess the effect of a care
pathway for patients with IBD treated with biologicals
on health outcomes and cost effectiveness as compared
with current care. The study design is a longitudinal
multicentre non-randomised parallel cluster trial with
a baseline period. This design was chosen because the
care pathway is an intervention on hospital level making
a patient level study infeasible. A randomised cluster
trial was logistically not possible as the care pathway will
be developed by the six intervention hospitals and they
can, therefore, not be blinded to the intervention. A
randomised stepped wedge cluster trial would run into
problems with contamination of the control period as the
care pathway would need to be developed before the first
clusters moved to the intervention group. This would lead
to providers from the control cluster not being blinded to
the intervention as they would be in the working group.

Strengths of this study are the baseline period and
control group, as well as blinding of the control group.
The baseline period and control group make it possible
to control for time trends, such as a change in practice
over time, when analysing the effect of the care pathway.
By comparing the change in outcomes of the interven-
tion group with the change in the control group, it is
possible to distinguish the effect of the care pathway from
time trends that impact outcomes or costs. A present-day
example would be the impact of the COVID-19 pandemic
on IBD healthcare.”” Blinding of the control group to
the intervention prevents contamination of the control
group. If not blinded to the intervention, the control
group could (subconsciously) change standard of care to
incorporate the care pathway, and bias the effect of the
care pathway towards the null.

The main weakness of our study design is the lack of
randomisation. As hospitals are allocated to the interven-
tion and control groups non-randomly, there might be
differences in confounders both on the cluster and patient
level. Even though we correct for the average trend in
outcomes or costs, there might be residual confounding
because of systematic differences in hospitals between
the intervention and control groups. Confounding at the
patient level can occur because of differences in case mix
between the intervention and control group. To reduce
bias, we will control for case mix variables at the patient
level as specified in the ICHOM IBD Standard Set.”

The main challenge of our study is implementation
of and adherence to the intervention. To effectively
implement the care pathway, we will take several steps
during the design and implementation phases.”® First,
the care pathway will be developed by a mixed group of
stakeholders to ensure involvement of all hospitals and
patients. Second, the care pathway was adjusted to the
local context as to not disrupt local processes. Third,
implementation of the care pathway in the participating
hospitals will be done by the respective IBD specialists to
ensure support from the rest of the medical staff. Fourth,
the care pathway will be supported in the electronic health
records to reduce burden on physicians and nurses. Last,
adherence to the care pathway will be reported to the
participating hospitals to evaluate implementation and
detect potential barriers for implementation.
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