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Inflammatory bowel disease (IBD) is a heterogeneous group of chronic inflammatory
disorders affecting nearly 2 million Americans.[1,2] Patients with IBD and its subgroups
ulcerative colitis (UC) and Crohn’s disease (CD) often experience variable disease course
and unpredictable responses to treatment. Consequently, a considerable portion of IBD
patients require hospitalization (24-83%) , surgery (39-82%), or aggressive medical therapy
(42-62% steroids, 624% biologics) at some point in their life, resulting in a large financial
burden.[3-6] Recent estimates place the total cost of CD in the United States as high at $15.5
billion[7] and UC as high as $14.9 billion[8] annually with nearly a third of costs stemming
from indirect sources (e.g., missed work). A small percentage of patients contribute
disproportionately to overall healthcare expenditures as the upper quartile accounts for 80%
of expenses.[9-11] These patients often require repeat admissions and surgeries for
refractory inflammation, complications of IBD, chronic pain, or psychosomatic issues.[12]
With a healthcare system transitioning away from fee-for-service models and towards more
value-based reimbursement strategies,[13] recognizing potential avenues of cost reduction
and quality improvement is imperative.[14] Proactive identification and prognostic tools for
high-cost IBD patients, as well as reactive “early-warning” detection systems such as remote
monitoring may prevent potentially avoidable unplanned care[15,16]

Research and clinical care in IBD has been hampered by the lack of a uniform severity
metric that encompasses longitudinal patterns of disease. Most disease activity measures and
endoscopic scores only capture a single time point and do not account for fluctuations in
disease activity. Comparing means or medians of scores across time does not accurately
demonstrate the peaks and nadirs in between clinic visits, procedures, or symptom flares.
Additionally, these metrics generally reflect direct results of gastrointestinal inflammation
and do not incorporate noninflammatory processes and consequences of IBD (e.g.,
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autonomic dysfunction, functional abdominal pain) as well as patient disease experience
(e.g., poor quality of life, depression, anxiety). Consequently, researchers have utilized
measures of healthcare utilization including hospitalizations and emergency department
(ED) visits as surrogate markers of disease activity. While these measures are routinely
available and comparable across institutions or IBD patient populations, they do not
differentiate disease severity at the individual patient level.

Our group has previously shown that financial charges originating from healthcare
utilization correlate with clinical and biochemical disease activity parameters in a large,
longitudinal cohort of IBD patients.[17] Fluctuation and variability in classic disease activity
metrics are concurrently reflected by trends in financial expenditures. Additionally, the
contribution of disease-related quality of life, mental health disorders, and opiate
requirement is also mirrored by increased financial burden.

Financial charge data provide unique insight into each hospital admission. Differences in
acuity, length of stay, procedures or studies performed, and inpatient medication
requirements will not be reflected in hospitalization counts, but will be starkly different
when analyzing charges. Thus, financial charges incurred from healthcare utilization may
serve as a comprehensive disease and patient activity metric.

In this issue of Clinical Gastroenterology and Hepatology, Limsrivilai et al [18] utilized
electronic medical record (EMR) data on a large, tertiary IBD population to determine
demographic, clinical, and disease-related factors that contribute to unplanned healthcare
utilization and financial charges (excluding outpatient pharmaceutical charges) in the
following year. Using a study population of 1430 IBD patients followed longitudinally they
created training and validation cohorts. Outcomes of interest included IBD-related
hospitalization, emergency department (ED) visits, and “high charges” defined as >$30,000
in a calendar year based on this value representing the 75th percentile of charge distribution.
Using multiple logistic regression, they defined several factors that were related to poor
outcomes and high expenses the following year including: corticosteroid requirement, opiate
prescriptions, low hemoglobin, history of psychiatric disease (depression, anxiety, or bipolar
disorder), and inpatient IBD-related hospitalization in the prior year. The authors combined
these factors into an “IBD Risk Model” and created a publicly available clinical decision
support tool to help clinicians identify at-risk patients.

Limsrivilai and colleagues should be commended on their utilization of EMR data including
financial expenditures in a large IBD population to investigate this important topic. It helps
confirm previous findings and additionally provides clinicians with a tool to incorporate
these findings into clinical practice.

Looking at the final IBD Risk Model, one can interpret the variables as stemming from
several overarching parameters driving healthcare utilization in IBD. First, severe
inflammatory activity as indicated by corticosteroid use and anemia denotes a group of
patients that require aggressive medical therapy and potentially costly biologic therapy,
which would have driven expenditures even higher if biologic charges were included. This is
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in line with prior studies demonstrating the association of severe disease with cost of care.
[7,19,20]

Second, the use of opiate agents suggests an element of untreated or intolerance of pain, but
may also indicate chemical abuse and/or dependence. One study suggested that within 10
years of diagnosis, 5% of IBD patients require long-term opiates.[21] IBD patients requiring
opiates have lower quality of life [22], overlapping functional gastrointestinal disorders[23],
increased disability rates[24], and possible presence of narcotic bowel[25]. Most
importantly, IBD patients requiring opiates are at increased risk of postoperative
complications[26] and even death [21]. Identification of and intervention to this at-risk
population is key not only to reducing costs, but preventing negative outcomes.

Lastly, the coexistence of mental health disorders such as depression or anxiety with chronic
illness weakens a patient’s ability to cope with disease, impair medication adherence and
care plans, and increase the risk of poor outcomes.[27-29]. On top of this, medical therapy
aimed at the inflammatory process such as corticosteroids can exacerbate underlying
psychological conditions. It is thus crucial that we identify patients with pre-existing or
increased risk of psychological and behavioral conditions and provide appropriate treatment
as an opportunity to prevent costly care.

However, the study by Limsrivilai et al. should be interpreted in context. It was performed at
a highly specialized, tertiary care referral center with an IBD patient population that is not
likely to be representative of other centers or settings. Nearly 40% of their patients were on
corticosteroids, 45% biologic agents, and 40% opiate medications at baseline suggestive of a
severely ill patient cohort. Important demographic and clinical factors were not examined
including race, education level, employment status, insurance type, disease behavior and
characteristics, and comorbid medical conditions, which have been previously linked to
healthcare spending in IBD.[11,19,30-33] Lastly, the utilization and financial charges are not
equivocal with cost, because charges are institution specific, exorbitantly inflated compared
to reimbursed or bottom-line costs, and do not include all expenses such as outpatient
pharmaceutical expenditures. Thus, the study population, financial data, and study-specific
cutpoints are neither all-inclusive nor generalizable. Consequently, the IBD Risk Model may
be missing important characteristics that contribute to cost of care.

In conclusion, the effort by Limsrivilai et al. is laudable for utilizing readily-available EMR
data to explore factors in early identification and prediction of costly IBD patients using
healthcare financial charges. With the widespread use of electronic health records and
integrated medical systems, access to clinical and financial charge data is becoming
increasingly available. Distilling these data into meaningful patterns and predictive ability
will help develop “warning systems™ to aid in clinical care. The clinical decision support
tool developed by Limsrivilai et al. is a step towards predicting future cost of care,
identification of at-risk patients, and targeted multifaceted interventions to drive down the
cost of IBD care.
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