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Abstract

We performed a prospective study of patients with inflammatory bowel diseases to examine 

variations in treatment among medical centers. In a prospective cohort study of 1659 patients with 

CD and 946 patients with UC seen at 7 high-volume referral centers, we collected data on 

demographics, disease characteristic, and medical and surgical treatments. We used logistic 

regression to determine differences in treatment among centers, controlling for potential 

confounders. We found significant variations among centers in treatment of CD with 

immunomodulators (odds ratio [OR], 3.34; 95% confidence interval [CI], 2.09 – 5.32) but not 

anti-tumor necrosis factor agents (OR, 1.64; 95% CI, 0.97 – 2.77). There was less variation in 
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treatment of UC; we found no difference in use of immunomodulators (OR,1.83 95% CI, 1.00 – 

3.36) or anti-TNF therapy (OR, 0.81; 95% CI, 0.40 – 1.65). Development and implementation of 

evidence-based standards of care for IBD may help reduce variation and improve outcomes.
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Sinai Helmsley Alliance for Research Excellence (SHARE) consortium; IBD; practice variation; 
anti-TNF agent

INTRODUCTION

Crohn’s disease (CD) and ulcerative colitis (UC) (inflammatory bowel diseases, IBD) affect 

1.5 million individuals in the United States.1 Despite important advances in understanding 

its biology, the lack of standardized phenotyping, large enough cohort sizes, and detailed 

biospecimen repositories have impeded progress in targeted treatment options. To overcome 

these barriers, investigators from seven major IBD centers formed the Sinai Helmsley 

Alliance for Research Excellence (SHARE) in 2010 to integrate information from basic 

science, epidemiology and information sciences to advance IBD research across multiple 

high-volume centers. The consortium provides a unique opportunity to examine between-

center practice variation in the management of CD and UC, a particularly pertinent question 

in view of significant recent changes in the treatment paradigms.

With the expansion of the therapeutic options available for the management of IBD, there 

has been a move towards the earlier use of biologic therapy and combination treatment.2, 3 

Yet, this wide range of treatments and management protocols introduces the possibility of 

significant variation in practice and outcomes. Few studies have examined such differences 

previously.4-7 Identification of such variations is an important first step in examining its 

impact on outcomes which, in turn, could lead to standardizing management algorithms to 

deliver uniformly high quality of care. In this study, we hypothesized that there would be 

variation in the use of biologics and immunosuppressive agents in the management of CD 

and UC despite enrollment of patients from high-volume referral centers.

METHODS

SHARE is a consortium of IBD researchers at seven academic medical institutions with 

high-volume IBD practices utilizing a shared protocol for prospective recruitment, and 

phenotyping, biospecimen collection. Recruitment began in January 2012 and is ongoing. 

Adult patients (18 years or older) with a confirmed diagnosis of IBD validated by chart 

review are eligible. Eligibility was initially restricted to patients diagnosed with IBD within 

the past 4 years, but subsequently relaxed to include all patients. Baseline surveys were 

administered within 30 days of the initial consent and included information on 

demographics, disease characteristics, and current and past treatment history. Disease 

location, behavior, or extent was classified according to the Montreal classification.8

We examined between-center variation in practice for CD and for UC. First, we examined 

the unadjusted frequency of current use of agents within each therapeutic class across each 
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study site. To adjust for the difference in patient characteristics, multivariate logistic 

regression analysis was performed with the site with the lowest unadjusted frequency as the 

reference stratum, adjusting for age at diagnosis, disease duration, gender, race, disease 

behavior, location or extent and smoking status. We also examined the likelihood of patients 

at each site currently on combination treatment with an immunomodulator and anti-TNF 

biologic, or immunomodulator naive. We repeated the analysis among patients who were 

within 4 years of diagnosis. Exploratory analysis was stratified by disease behavior, location 

or extent. To exclude the effect of a single site being an outlier, we compared the difference 

in practice between the extreme centers with the median values and excluded the center with 

the lowest frequency of utilization of each therapy by repeating our models. All analyses 

were performed using Stata 12.0 (StataCorp, College Station, TX). Statistical significance 

was defined as p < 0.05. The Institutional Review Boards at each participating institution 

approved the study.

RESULTS

At the end of February 2014, our cohort included 2,690 total participants (1,659 CD, 946 

UC, 60 with indeterminate colitis(IC)). The median duration of disease was 4 years 

(interquartile range 2-13 years). Table 1 describes the patient characteristics.

Current use of oral 5-ASA was seen in 30% of CD patients (range 13-46%) with fourfold 

variation between centers with the highest and lowest frequency of use (odds ratio (OR) 

4.28, 95% confidence interval (CI) 1.29 – 14.27) (Table 2). Striking variations were 

similarly observed in current use of immunomodulators (range 16% - 56%, p < 0.001) and 

anti-TNF therapy (range 31% - 60%, p < 0.001). The difference between the centers with 

extreme frequencies was not explained by differences in disease characteristics and 

remained significant in our multivariate analysis for immunomodulator use (OR 3.34, 95% 

CI 2.09 – 5.32) but not anti-TNF biologics (OR 1.64, 95% CI 0.97 – 2.77). The proportion 

of patients on combination immunosuppression ranged from 8% to 32% (OR 3.15, 95% CI 

1.79 – 5.56). There was also significant variation in proportion of immunomodulator-aive 

patients who started on anti-TNF biologics (range 10 – 17%) (OR 2.09, 95% CI 1.16 – 

3.77). The variation across centers was not restricted to medical treatments alone. The 

proportion of CD patients undergoing at least one surgery ranged from 32% to 55% (OR 

2.24, 95% CI 1.28 – 3.92).

The variation in practice was less in UC than CD. We observed a slight difference in the 

current use of oral aminosalicylates (range 48-71%, adjusted OR 2.83, 95% CI 1.08 – 7.50) 

but no difference in use of immunomodulator (OR 1.83, 95% CI 1.00 – 3.36) or anti-TNF 

therapy (OR 0.81, 95% CI 0.40 – 1.65). However, there were significant variations in the 

use of topical therapy, steroids, and proportion of patients undergoing surgery (Table 2).

The likelihood of use of biologics or combination immunosuppression did not inversely 

correlate with increased likelihood of surgery. The findings remained largely consistent 

when the analysis was restricted to patients diagnosed within 4 years of study enrollment. 

Similar results were obtained upon excluding the site with the lowest frequency for each 

parameter.
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DISCUSSION

Since the pioneering work by Wennberg,9-11 numerous studies have reported variation in 

practice. This initial analysis of a prospective multi-center IBD cohort showed two-four fold 

variation in frequency of use of various medications for both CD and UC. In addition, we 

also identified significant variations in use of recently modified treatment paradigms.

Practice variation is important because of its potential impact on cost, utilization and patient 

outcomes. However, there has been limited exploration of such practice variation in the 

management of IBD. Several studies have demonstrated that for complex IBD surgery, 

having the procedure at a high-volume hospital is associated with better outcomes.4-6 In a 

Canadian study, in-hospital gastroenterologist care was associated with lower mortality.12 

Benchimol et al. found a significant variation in prescription of various medications between 

different countries.7 Kappelman et al. observed significant variation in the use of 

immunomodulators, steroids, aminosalicylates and infliximab in newly diagnosed CD across 

10 academic pediatric gastroenterology centers, 13 consistent with our findings in adult IBD 

care. The differences in treatment that remain significant, despite adjusting for severity of 

disease, suggests that other explanations underlie this variation.

It is also interesting to note that variation was less overall for UC than CD. Possible 

explanations include greater heterogeneity in the natural history and likelihood of 

progression of CD thus a greater menu of therapeutic options for CD, and wider debate in 

the literature about the need for early aggressive therapy and modified therapeutic 

paradigms. With the expansion of options for treatment of UC, it is possible that we will see 

more variation in the management of UC. Also, surgery for UC is often considered 

curative14 while the surgical treatment of CD is often followed by recurrence and requires 

re-initiation of treatment.15, 16

There are several pertinent implications for our findings. Variation in treatment generally 

occurs when there is uncertainty about the best practice. It is possible that the variation will 

diminish as evidence on effective IBD therapy grows and evidence-based guidelines become 

available and are implemented.17-20 The continued variation suggests that there is significant 

potential for standardization of care across referral and community practices. Variations 

observed between the different sites may not be solely due to providers at these referral 

centers, but also a reflection of the practice of referring physicians and patient expectations, 

and differences in the insurance environments influencing prescribing behavior. Future 

studies must explore the sources of such variation in practices in order to appropriately 

target interventions. An important first step that will be achieved through continued follow-

up of patients enrolled within this consortium will be to examine the consequence of such 

variations.

We acknowledge several limitations within our analyses. As noted above, the variation 

observed may also reflect, in part, the practices of the referring community at each of the 

sites and the proportion of new patients. However, we do not believe that those factors 

explain the findings for the following reasons. First, as examining between-center variation 

was not the a priori aim of this consortium, it is unlikely that there is a systematic bias in 

Ananthakrishnan et al. Page 4

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



recruiting and our findings remained on adjustment for disease severity. Our results were 

also not driven by a single outlier as the center with the lowest (or highest) frequency of use 

of a particular therapy was not always the same for each parameter examined. Second, as 

endpoints like new medical and surgical therapy was not frequent enough during follow-up, 

we were not able to examine the impact of variation in practice on subsequent outcomes. 

Third, patients were not recruited consecutively and may not be generalizable to all patients 

seen at the centers.

In conclusion, we describe the development of a multi-institution consortium that allowed 

for demonstration of significant practice-variation between high-volume IBD centers. 

Development and implementation of evidence-based standards of care may reduce variation 

and improve patient outcomes. As adherence to guidelines is frequently inadequate, 

reduction of practice variation also requires continual improvement, including setting goals 

and repeated measurement of processes in order to identify how standardizing care impacts 

outcomes.
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Table 1

Characteristics of the study population

Characteristics Number %

Sex Female 1,379 52.4

Male 1,251 47.6

Age (in years) 18-24 429 16.0

25-34 831 31.0

35-44 537 20.0

45-55 403 15.0

55+ 482 18.0

Race/Ethnicity Asian 64 2.6

Black 121 4.9

White 2178 88.0

Other/Unknown 112 4.5

Smoking Ever 718 30.4

Current diagnosis Crohn’s Disease 1659 61.9

Ulcerative Colitis 946 35.3

Indeterminate
Colitis

75 2.8

Disease Location (CD) Terminal ileum 405 24.2

Colon 322 19.2

Ileocolonic 825 49.3

Disease Behavior (CD) Inflammatory 736 43.9

Stricturing 418 25.0

Penetrating 402 24.0

Perianal fistula (CD) 144 16.6

Disease Extent (UC) Ulcerative proctitis 104 10.2

Left sided 284 27.9

Extensive disease 499 49.0

Disease Duration (in
years) [Median (IQR)]

4 (2-13)

IQR – interquartile range
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