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Abstract
Cohort characterization is an important research area within the OHDSI community. This study contributes a method for measuring the homogeneity within and between the study cohort and the potentially eligible for a randomized controlled trial (RCT). We utilize a liver-transplant RCT with 43 enrolled patients as a case study. We used electronic healthcare record (EHR) data to identify 116 non-enrolled patients that met eligibility criteria. For each of the 159 patients, we calculated Jaccard indices relative to all other patients and compared their distributions to classify which one each patient is more similar to. Each cohort contained at least a third of patients who were more similar to patients in the study cohort as opposed to the potentially eligible cohort while no patient was classified as more similar to the latter.
Background
Randomized controlled trials (RCTs) are often cited as the “gold standard” for evidence in medical research. Despite their methodological strengths, a common criticism is that their results have limited generalizability, which is defined as how well the results from a particular sample can be applied to an intended target population.(1,2) A challenge with assessing generalizability is defining an appropriate target population for comparison. Fortunately, the extensive adoption of electronic healthcare records (EHRs) and the aggregation of such data in OHDSI provides a potential resource to compare patients recruited in trials with patients that were not recruited in trials in order to determine if differences exist between them. Using a selected RCT as a case study, the objective of this study is to assess the homogeneity within and between its study cohort and its potentially eligible target recruitment patients.  
Methods
The initial starting point for this study is to identify a candidate trial, which turns out to not be trivial. To do so, we utilized available data that tracks enrolled patients in RCTs being conducted at a single institution. Based on the RCTs identified, candidate RCTs were selected using the following criteria: (1) the RCT must be an interventional or experimental trial; (2) there was a sufficient number of patients enrolled in the RCT; (3) the eligibility criteria could be reasonably represented in a computable format; (4) there exists a specific trial event adequately captured in EHR data that can be used for indexing.
After a candidate trial was identified, a series of sequential steps was pursued. The first step was to define two cohorts: a study cohort and a target cohort. The study cohort is the set of patients that were enrolled in the identified trial. The target cohort is the set of patients that could qualify for the target population of the identified trial, but was not enrolled during the execution of the trial. A patient qualifies for the target population if he/she fulfills the eligibility criteria of the trial. Qualifying events for all patients, i.e. their index date, was a trial-specific event or intervention. After defining the cohorts, the second step was to compare them. We utilized four data types from the aforementioned institution’s EHR data that was converted into the OMOP CDM: conditions, drugs, procedures, and labs. For all patients, we extracted all concepts from these data types that occurred within one year of the specified index date. For drugs, we converted their concepts into ingredient level concepts. Then, using the concepts identified in a dichotomized format, we calculated Jaccard similarity indices between all patients. For each patient, we compared the distribution of the similarity indices in the study cohort to the distribution of the similarity indices in the target cohort. Using a Mann-Whitney test with a significance level set at 0.05, we classified each patient as either more similar to the study cohort, more similar to the patients in the target cohort, or no difference.
Results
[bookmark: _GoBack]We selected a single center Phase II trial that compared rifaximin against placebo to determine if it reduced the amount of fibrosis in liver transplant patients with recurrent hepatitis C virus (HCV). There was a total of 159 patients: 43 patients in the trial cohort and 116 in the target cohort. The index date for data retrieval was their initial liver transplantation that occurred between the trial’s timeframe of March 2012 to December 2016. The target population was defined per the eligibility criteria, which was adult, non-pregnant liver transplant recipients with HCV that were not enrolled in another trial during the study period, did not have evidence of clostridium difficile 30 days prior to index, and did not have any of the following one year prior to index: human immunodeficiency virus (HIV), hepatitis B virus (HBV), and history of tuberculosis infection. We confirmed all patients in the study cohort also met the eligibility criteria. Figure 1 displays the distribution of patients similar to a particular cohort. For this trial, 26 (61%) of the study cohort patients were found to be more similar with other study patients in comparison to target patients while 43 (37%) of the target cohort patients were found to be more similar with study patients. No patients were classified as more similar to the group of target patients. 
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Figure 1: Distribution of patients that are considered more similar to a particular cohort (e.g. “37.1% of the target patients are more similar to study patients as compared to target patients”)
Discussion/Conclusions
We report our methods for comparing the similarity between the study cohort and the potentially eligible patients using electronic data. We will extend this study to more trials by making the method more scalable and investigate if there is a consistent pattern across multiple clinical studies. 
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