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ABSTRACT:
Inflammatory bowel disease (IBD) is a chronic inflammatory disease that affects more than >1 million people in the US4. Over the past decade, the incidence of IBD in non-White patients has increased significantly4. Research on impact of race on medication use in IBD is scarce. Review of prior literature suggests that race and socioeconomic status impact outcomes in inflammatory bowel disease with regard to surgical outcomes and hospitalization rates. Prior studies specifically focusing on medication utilization in IBD by race suggest that when patients have an equal insurance benefit or equal access to healthcare, there are no significant differences in medication use in IBD. Given that in past decade, there has been a notable increase in incidence of IBD in the non-White racial groups and novel agents have become available for management of IBD, it is important to investigate if racial disparities exist with regard to medication utilization. Appropriate use of medications can alter course of the disease and decrease need for surgery and decrease rates of hospitalization4. This will be a retrospective cross-sectional study to review rate of usage of biologics among patients in a large health system with equal access to care.

[bookmark: _Hlk79738758]RESEARCH QUESTION:
In patients with Inflammatory Bowel Disease (IBD) receiving care at Kaiser NorCal from 2011-2021, does rate of biologic agent prescriptions differ by race/ethnicity?
Primary Aim:
1. Evaluate utilization of biologic use in white and non-white patients with IBD

Secondary Aim:
1. Evaluate utilization of immonomodulators and steroids in white and non-white patients with IBD
2. Evaluate impact of socioeconomic status (using zip code as surrogate), primary language (English vs non-English) on utilization of biologics, immunomodulators and sterois in white and non-white patients with IBD.

BACKGROUND:
IBD is a chronic inflammatory condition consisting of Crohn’s Disease and Ulcerative Colitis, and thought to be due abnormal mucosal response to environment triggers in a genetically susceptible individual.6 In those with a more severe disease course, strictures and fibrosis can occur and surgical intervention as well as hospitalization may be needed. Nonbiological therapies including aminosalicylates, thiopurines, and steroids provide symptom improvement but do not change the overall disease course.5 Although proper biologic treatment can add a cost of its own, the cost of suboptimal treatment remains significant. IBD places a burden on the healthcare system with a 2009 study showing >100,000 hospitalizations with IBD as primary discharge diagnosis, a 37% increase over the decade and aggregate cost of >$1 billion and a 2010 National Hospital Discharge Survey showed that IBD related hospitalizations doubled to 208,000.6 Although biologics add significant cost to IBD related care, the costs saved from decreased disease related complications, surgeries, hospitalizations and prevention of disease related unemployment and poor quality of life likely outweigh the long-term cost of appropriate biologic therapy.6
 As incidence of IBD continues to rise, it is important to re-evaluate if racial disparities exist with medication utilization and if so, that would be a potential gap to be addressed to equalize care among different racial groups.  Recent studies suggest significant increase in IBD burden in non-White racial groups.4 Racial disparity research has targeted other more commonly encountered medical diseases, however data regarding medication utilization in IBD including for the more novel agents is scarce if not at all available. Prior studies regarding the effects of race and ethnicity have suggested that surgical outcomes and hospitalizations may have race-based differences4. A recent study looking at impact of socioeconomic status (using Medicaid insurance as a surrogate) within a diverse adult patient with IBD at a major tertiary referral center in New York City, found that being black, being Hispanic, and having ever been covered by Medicaid insurance were all significant predictors of healthcare utilization and IBD care outcomes7. Interestingly, this study noted that Medicaid patients required oral steroids more often and patients covered by Medicaid were also more likely to be given biologic infusions compared to those covered by other insurance and being black was associated with an increased odds of requiring but there was no significant association with requiring biologic compared with being white when adjusting for sex, age at first colonoscopy encounter, ethnicity, and Medicaid insurance7. Another racial disparities study aimed at determining usage rates of anti-TNF agents (the earliest used biologic agent category), immunomodulators (including methotrexate and thiopurines) and steroids has found no significant decrease among non-White racial groups when compared to the White group4.
 Although biologics can alter course of disease when used appropriately, data indicates that 1/3 of patients receiving an anti-TNF agent may be primary nonresponders during induction therapy and another 1/3 of patients become secondary nonresponders during maintenance therapy5. As novel agents for IBD have become available in the past decade it is important to re-evaluate medication utilization in IBD as lack of appropriate medication can worsen outcomes and contribute to increased healthcare costs1,2,3. 


METHODS
Overview of Design:
· This study will be a retrospective cross-sectional study with time frame including the past 10 years (2011-2021). 2011 was chosen as the first year as one of the prominent studies focused on impact of race of IBD medication only included data through 2010.2 2021 was used as the final year as it is the most recent available data and allows the incorporation of newer IBD agents that have become available over past few years.
Selection of Patients:
· Study population will include adult patients (age>18) at Kaiser Northern California with an associated diagnosis of Ulcerative Colitis or Crohn’s disease based on ICD s. 
· With the help of our data analyst based on the prior mentioned parameters, we will identify the appropriate patient population. Given that the Kaiser Northern California medical centers are spread over through a large portion of California and include urban, suburban, and semirural areas, the accessible population of patients will be similar to the target population.
Predictor and Variable:
· The primary predictor will be race/ethnicity (including White, Black, Asian, Native American, Hispanic, mixed race, and unknown).
·  The primary comparison will be between 2 groups: Whites (will serve as baseline racial group) and non-Whites. In addition, we will compare White patients to each of the above listed racial/ethnic groups.
·  The primary outcome will be rate of prescriptions for a biologic including the following agents:
· Anti-TNFs: (Infliximab and Adalimumab)
· Anti-Integrin: (Vedolizumab)
· Anti-Interleukin (Ustekinumab)
· Anti-Janus Kinase (Tofacitinib)
· Secondary outcomes will include associated prescription for immunomodulators (methotrexate and thiopurines will be included) and steroids (budesonide and prednisone will be included). 
· Further analysis by age, zip code as surrogate for socioeconomic status and, primary language will be performed to better understand potential disparities and account for confounders 



STATISTICAL ISSUES:
For our primary analysis, we will use a chi-square test as our predictor will be race (White/non-White) and the outcome will be having received a prescription for a Biologic (yes/no). Both the predictor and outcome are dichotomous. Based on assumption that the rate of biologic prescription is approximately 50% among whites, if we want to detect a 10% difference in the rate of biologic prescriptions in non-white patients (i.e. an effect size of 0.1), we will need a sample size of n=727 (α=0.05, β=0.2).  A 10% difference in biologic prescription difference between White and non-White groups will be of concern as appropriate use of biologics are known to impact outcomes in patients with IBD and reduce hospitalization/ healthcare cost. Given that it’s estimated that 1000s of patient receiving care at Kaiser NorCal have IBD, we will have more than adequate sample size to test our primary hypothesis. In addition, we will use logistic regression with race/ethnicity as our predictor and receipt of a prescription for a biologic as our outcome. We will include potential confounders in the logistic regression model including socioeconomic status, age, primary Kaiser site of care, primary language (English vs non-English).
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