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Abstract Variation in care for inflammatory bowel disease
(IBD) is present across multiple aspects of IBD management,
suggesting overall poor quality of care. Quality indicators are
intended to provide clear, measurable processes and outcomes
of quality care. Initial sets of process and outcome measures
have been developed to address areas of inconsistent care and
to allow for standardized measurement of outcomes.
Measures developed by the Crohn’s and Colitis Foundation
of America (CCFA) are intended to provide measurable stan-
dards for improvement in care. These measure sets will war-
rant updates overtime to best represent gaps in IBD manage-
ment. Practically, implementation of quality measures may
depend on the care setting and whether quality measurement
and improvement can be incorporated into workflows and
electronic medical records. Collaborative networks, utilization
of care pathways, and standardized treatment algorithms may
represent avenues for wide-scale implementation of quality
improvement. Implementation efforts should assess the im-
pact on outcomes in order to identify successful models for
improvement in IBD care.
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Introduction

The Institute of Medicine’s (IoM) seminal report BTo err is
human^ spurred conversations and initiatives addressing qual-
ity improvement across the spectrum of medicine [1]. In its
subsequent report BCrossing the quality chasm,^ the IoM rec-
ommended that efforts to improve quality should be focused
on six dimensions: safety, effectiveness, patient-centeredness,
timeliness, efficiency, and equity [2]. Efforts to improve care
should be geared toward achieving the Btriple aim^ of im-
proved individual outcomes, population health, and reduced
healthcare expenses [3]. Methods for improving the quality of
care through various initiatives across medicine have had var-
iable and inconsistent impact on patient outcomes [4].
Therefore, optimal implementation strategies for improving
quality of care need to be identified and spread.

Over the past 20 years, broad areas across medicine have
seen the expansion of evidence-based studies which have been
shown to improve various outcomes including morbidity and
mortality leading to well-accepted treatment guidelines [5–9].
There has been widespread adoption of these processes of
care; however, process measures do not always clearly lead
to improved patient outcomes. This disconnect may be due to
the feasibility of implementing such measures, the inability to
associate processes with outcomes, and the perception among
healthcare providers that care is being rationed or automated
[10, 11].

Variation in care for patients across practice settings is
ubiquitous across medicine and has been shown to be a reli-
able surrogate for suboptimal care [12–14]. Variation in care
for inflammatory bowel disease (IBD) has been well charac-
terized and relates to multiple aspects of IBD management
[15–20]. Conversely, standardization and Bconsistency^ of
care to promote best practices has been shown to improve
outcomes and decrease healthcare spending [21]. Quality in-
dicators and care pathways for IBD have been recently
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developed and aim to reduce variation in care and improve
individual and population outcomes. Implementation of
protocolized measurement and care algorithms has been dem-
onstrated for IBD at the individual practice level, and as part
of a collaborative network which can facilitate rapid spread.

Quality Improvement Efforts in Inflammatory Bowel
Disease

Variation in management exists within the care of IBD patients
in areas that include disease screening, preventive care, use of
corticosteroids, immunomodulators and anti-TNF therapy,
timing of referral to surgery, and adherence to various treatment
guidelines [15–20]. Variation in care also exists in specialized
areas of management such as medical and surgical manage-
ment of women of reproductive age with UC and CD [22].
Analysis of surgical outcomes of IBD patients across centers
reveals improved outcomes including mortality rates among
higher volume practices despite having populations with a
greater proportion of patients with severe disease [23, 24].

A variety of different groups have developed quality mea-
sures for improved IBD care. A national audit in the UK dem-
onstrated variations in many aspects of IBD care, resulting in
the development of cross-disciplinary BStandards^ of IBD care
[25, 26]. The American Gastroenterology Association (AGA)
developed quality measures following the PCPI methodology,
which have been incorporated into the physician quality
reporting system (PQRS) linked with financial incentives and
penalties as well as provider recognition through Bridges to
Excellence [27, 28]. The Crohn’s and Colitis Foundation of
America (CCFA) developed a conceptual framework demon-
strating the potential impact of quality of care through various
aspects of IBD management (Fig. 1), and then developed pro-
cess and outcome measures based on expert interpretation of
the literature with multidisciplinary input using the RAND/
UCLA appropriateness method [29•]. Process measures were
developed for practical implementation and need to be evalu-
ated to determine effects on outcomes [30]. The outcome mea-
sures developed with multi-stakeholder input (including pa-
tients) include proportion of patients with corticosteroid-free
remission, hospitalization and surgery, and a normal health-
related quality of life (Table 1).

Development of quality measures however is only an initial
step toward improvement. As described above, implementa-
tion of measures for improvement is needed to realize poten-
tial improvement in patient outcomes. These can be facilitated
through the development of algorithms and care pathways,
and spread utilizing the framework of a collaborative network.
Collaboratives are linked practices or systems of care specif-
ically organized to improve quality and outcomes of care
using a structured method, such as the Breakthrough Series
developed at the Institute for Healthcare Improvement [31].

Collaboratives have been credited with improving outcomes
following coronary artery bypass surgery, central line place-
ment, and in treatment for patients with cystic fibrosis [32–35]
as well as improving adherence to established guidelines lead-
ing to reduced healthcare spending [36]. Topics for collabora-
tive efforts are typically first selected by leadership groups and
focus on implementing existing practices that are sound but
not widely used. Implementation occurs over a 6–18-month
period that includes regular face-to-face meetings that supple-
ment monthly updates of methods and results via webinars
and other learning materials to identify practices that can be
shared across the network. Using this framework, significant
improvement in remission rates overtime has been demon-
strated in pediatric IBD through the ImproveCareNow net-
work, a pediatric collaborative of over 70 sites with facilitated
implementation of quality measures in a learning health net-
work [37•]. Structured performance feedback in these closed
networks can identify specific factors leading to variability in
care that is amenable to further quality improvement.
Outcomes can also be directly examined to compare manage-
ment strategies. Drawbacks of this approach include the need
for significant investments in infrastructure and the lack of
generalizable implementation outside of the closed healthcare
network. As medicine becomes increasingly organized under
larger care organizations with healthcare reform, this approach
may become increasingly attractive for patients, providers,
payors, and healthcare systems.

Currently, there are several ways in which quality measures
are being practically implemented. Electronic health records
with options for template customization can be configured to
build in placeholders for documentation of several measures.
For manual documentation, a checklist of items can serve as a
clinical tool in a paper chart to document health maintenance
measures (see http://www.ccfa.org/science-and-professionals/
programs-materials/ibd-nurses/best-practices/cornerstones-
checklist.pdf for a downloadable checklist). Participants in
AGA’s Digestive Health Registry Program are required to
report measures for 20 patients in order to qualify for PQRS,
and can also receive credit for BTE as well as maintenance of
certification credit for the American Board of InternalMedicine
through self-directed performance improvement modules.
However, while reporting on quality measures for 20 patients
may currently be sufficient to receive incentives, it likely falls
short of true practice-wide improvement unless it is accompa-
nied by sustained, systematic changes to improve the quality of
care within a practice, group, or health system environment.

Standardization of Care Leading to Improved Patient
Outcomes

Across several areas of medicine, one way that variability of
care has been successfully reduced has been through the
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implementation of standardized management algorithms. For
example, standardized treatment algorithms in the ICU have
demonstrated improvement in outcomes with reduced mortal-
ity, length of stay, and complications that have subsequently
led to widespread adoption of algorithm-based process mea-
sures [38–43].

Standardized Treatment Algorithms in IBD: a Future
Model for Quality Improvement?

It has been suggested that quality measures for IBD should be
updated to aim toward treating inflammation to resolution,

which is likely to improve important outcomes including hos-
pitalizations and surgery [44••]. There have been a few ran-
domized clinical trials that provide rationale to evaluate com-
peting management strategies, including the timing of intro-
ducing biologic therapy, and ways to optimize their use. In a
randomized controlled trial, investigators assessed a Btop-
down^ strategy of early (episodic) infliximab use with azathi-
oprine relative to conventional Bstep-up^ with sequential cor-
ticosteroids, followed by azathioprine, followed by anti-TNF
use among patients with Crohn’s disease [45, 46]. Clinical
outcomes were not significantly different at the end of the 2-
year treatment period, although those treated Btop down^ had
reduced systemic steroid exposure. The SONIC trial demon-
strated that patients with Crohn’s disease naïve to both immu-
nomodulators and anti-TNF therapy were more likely to
achieve corticosteroid-free remission and mucosal healing
when treated with combination of both azathioprine and
infliximab relative to either agent alone [47]. More recently,
the Randomized Evaluation of an Algorithm for Crohn’s
Treatment (REACT) trial demonstrated improved patient out-
comes using a standardized treatment algorithm in community
practices [48•]. In this trial, practices were randomized to the
algorithm versus standard of care for the management of pa-
tients with Crohn’s disease. The algorithm utilized early com-
bined therapy with immunomodulator + anti-TNF treatment.
While in this trial the primary outcome of clinical remission at
12 and 24 months was not significantly different between the
treatment groups, the secondary outcomes of complications,
hospitalizations, and surgeries were less frequent in the early
combined immunosuppression group. This trial demonstrates
successful implementation of a treatment algorithm leading to
measurable improvements in clinical outcomes. The study
also addresses the generalizability of management strategies

Table 1 Ten most highly rated outcome measures (CCFA quality
measures) [29•]

• Steroid use

Proportion of patients with steroid-free clinical remission for 12-month
period

Proportion of patients currently taking prednisone (excluding those
diagnosed within the last 112 days)

• Number of days per month/year lost from school/work attributable to
IBD

• Number of days per year in the hospital attributable to IBD

• Number of emergency room visits per year for IBD

• Proportion of patients with malnutrition

• Proportion of patients with anemia

• Proportion of patients with normal disease-targeted health-related
quality of life

• Proportion of patients currently taking narcotic analgesics

• Proportion of patients with nighttime BM’s or leakage

• Proportion of patients with incontinence in the last month

Fig. 1 Conceptual framework of
an overall approach to improved
quality of care in IBD. The Assess,
Diagnose, Educate, Prevent, Treat
(ADEPT) model [29•]
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developed in academic centers and suggests that early com-
bined treatment with immunomodulators and anti-TNF thera-
pies is broadly relevant among different care settings.

In recognition of the need for updated, standardized care
pathways for IBD, the AGA Institute has published a decision
support tool for Crohn’s disease that reflects management
strategies designed to go beyond control of symptoms to con-
trol of inflammation in order to improve upon long-term out-
comes of hospitalizations and surgery [44••]. This decision
support tool can help provide a framework within which care
pathways can be defined and implemented.

Conclusions

Changes in the broader healthcare environment are demanding
the delivery of consistent, high-quality care to improve indi-
vidual patient outcomes and population health at an affordable
cost. The development of best practice measures and simply
Btrying harder^ to follow the latest published guidelines and
recommendations will not be sufficient to achieve this Btriple
aim.^ Instead, gastroenterologists will need to systematically
implement strategies to incorporate measures, pathways, and
algorithms and measure themselves in order to demonstrate
improvement in patient outcomes. Furthermore, the recom-
mended processes and outcomes of care will need to be up-
dated over time as new knowledge is generated. Specific im-
plementation strategies will depend upon incentives for im-
provement placed upon providers and systems by healthcare
payors, the demands of patients for high-quality care, and the
desire to Bdo the right thing.^ Programs to spread improve-
ment strategies might include the development of standardized
treatment algorithms, care pathways, and collaborative learn-
ing networks, which will need to be tailored to individual
practice settings and populations.
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