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1. NCT00036439 - C0168T37 - A Randomized, Placebo-controlled, Double-blind Trial to Evaluate
the Safety and Efficacy of Infliximab in Patients With Active Ulcerative Colitis  

2. NCT00096655 - C0168T46 - A Randomized, Placebo-controlled, Double-blind Trial to Evaluate
the Safety and Efficacy of Infliximab in Patients With Active Ulcerative Colitis  

3. NCT00487539 - C0524T17 - A Phase 2/3 Multicenter, Randomized, Placebo-controlled, Double
blind Study to Evaluate the Safety and Efficacy of Golimumab Induction Therapy,
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Administered Subcutaneously, in Subjects with Moderately to Severely Active Ulcerative
Colitis  

4. NCT01551290 - CR018769; REMICADEUCO3001 - A Phase 3, Multicenter, Randomized,
Double-Blind, Placebo-Controlled Study Evaluating the Efficacy and Safety of Infliximab in
Chinese Subjects With Active Ulcerative Colitis  

5. NCT00488631 - C0524T18 - A Phase 3 Multicenter, Randomized, Placebo-controlled, Double-
blind Study to Evaluate the Safety and Efficacy of Golimumab Maintenance Therapy,
Administered Subcutaneously, in Subjects With Moderately to Severely Active Ulcerative
Colitis  

6. NCT00488774 - C0524T16 - A Phase 2/3 Multicenter, Randomized, Placebo-controlled, Double-
blind Study to Evaluate the Safety and Efficacy of Golimumab Induction Therapy,
Administered Intravenously, in Subjects With Moderately to Severely Active Ulcerative Colitis

What type of data are you looking for?: Individual Participant-Level Data, which includes Full
CSR and all supporting documentation

Research Proposal

Project Title

Precision Medicine for Patients with Ulcerative Colitis Using Synthetic Controls

Narrative Summary:

Biologic therapies are the cornerstone of treatment for moderate to severe ulcerative colitis. With
the proliferation of different inflammatory targets and separate Phase III and Phase IV trials for each
therapy, study of comparative efficacy and rates of adverse events are necessary to evaluate how to
use the different biologic therapies given different mechanisms of action, delivery mechanism, and
risk of adverse events. The synthetic control method can be used on a patient level to estimate
comparative effectiveness to biologic therapies and safety profile as measured by adverse events
using data from Phase III and Phase IV clinical trials.

Scientific Abstract:

Scientific Abstract:
Background
Previous efforts to use Phase III clinical trial data for ulcerative colitis to evaluate the comparative
effectiveness of biologic therapies include network meta-analyses and propensity score studies.1-4
Clinical trial data with synthetic controls can be used to quantify the efficacy of specific treatments
and the risk for adverse events for individual patients.
Objective: Validate the performance in quantifying treatment effect and adverse event risk of
multiple biologic therapies for patients with ulcerative colitis using the synthetic control method.
Study Design: Match overlapping covariates between the two import sources (e.g., Phases III/IV
clinical trials and RWD). For each outcome measure of interest, identify the predictive covariates
using feature importance algorithms (e.g., regression-based models such as LASSO or decision-tree
based models such as random forest). Validation is performed by holding out a test set of patients
(i.e., obfuscate their outcome measures) and apply the method to the remaining patients on the
predictive covariates to recreate the test set (ground truth) outcomes. Counterfactual outcome
measures will be predicted by applying the method to all patients of interest on the predictive
covariates.
Participants: Patients enrolled in ACT-1, -2, PURSUIT-SC and PURSUIT-M, and UNIFI
Main Outcome Measures: PRO-2 defined remission without physician global assessment (PGA) or
Mayo endoscopy score
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Secondary: Endoscopic outcomes, adverse events
Statistical Analysis: The baseline comparisons will be nave methods (mean, median), parametric
methods (multivariate logistic regression covariate adjustments), non-parametric methods (nearest
neighbor matching methods using various distance metrics, e.g., l2 or l1), and random forest
(mapping from covariates to outcomes).
For the primary outcome variables that are continuous, average prediction error (e.g., mean-squared-
error) will be calculated across all patients in the test set and then compared to the above baseline
methods.
For the secondary outcome variables that are binary (e.g. adverse events), the area under the
receiver operating characteristic curve will be calculated for our method and compared to other
baseline methods using the DeLong non-parametric test. Robustness tests will be performed with the
following strategy: changing the proportion of the dataset used for training and evaluate the average
prediction error.

Brief Project Background and Statement of Project Significance:

The absence of multiple head-to-head trials for biologic therapies in the treatment of ulcerative
colitis leaves a knowledge gap regarding comparative efficacy. Synthetic controls is a widely used
method in econometrics that have been used in clinical applications to quantify treatment effects
and adverse event rate in cohorts of patients using real-world data. 5-7 Synthetic controls can be
used to construct a synthetic comparison group of ?patients? most similar to patients studied for
treatment efficacy in a Phase III Clinical Trial and adverse event rate studied in a Phase IV clinical
trial. By creating multiple synthetic comparisons, we can quantify the treatment effect and adverse
event rate of different interventions studied across different Phase III/IV clinical trials. We will apply
the method to UC patients undergoing induction therapy across multiple Phase III trials to quantify
treatment effect and comparative efficacy as well as Phase IV trials to quantify risk of adverse
events for different biologic therapies.

Specific Aims of the Project:

- Validate the synthetic controls method in quantifying treatment effect of biologic therapies from
clinical trial data for patients with UC
- Validate the synthetic controls method in quantifying adverse event rate of biologic therapies from
clinical trial data for patients with UC

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

Phase III/IV trials of biologic therapies for Ulcerative Colitis

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

PRO-2 defined remission without physician global assessment (PGA) or Mayo endoscopy score. The
PRO-2 is the patient-reported outcome score, which ranges from 0 to 6. This raw score will be used
as the continuous outcome after the treatment course. The Mayo endoscopy score is an ordinal
score based on endoscopist assessment from 0 to 3. This raw score will also be used as the
continuous outcome after the treatment course.

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

Age, Gender, Race (primary race)/Ethnicity (non-Hispanic or Hispanic), Medical Conditions and Co-
morbidities (ICD-9 or ICD-10 codes for specific diagnoses), Concomitant Medications (Medications
listed upon recruitment to the trial with dosages), Surgical History (ICD-9 or ICD-10 codes for specific
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surgical diagnoses in the past, including endoscopic evaluation), Medication History (Previous
biologic or immunomodulating treatments in particular), Previous treatment of IBD (Previous
treatment history with specific formulations as by medication history), Smoking History (quantified
by estimated pack-years), Vital Signs (systolic blood pressure, heart rate, diastolic blood pressure,
oxygen saturation, respiratory rate), Laboratory Values (C-reactive protein, sedimentation rate, fecal
calprotectin, basic metabolic panel, hepatic function panel, complete blood count, international
normalized ratio, prothrombin time, albumin)

Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

n/a

Statistical Analysis Plan:

The baseline comparisons will be nave methods (mean, median), parametric methods (multivariate
logistic regression covariate adjustments), non-parametric methods (nearest neighbor matching
methods using L2 distance between covariates), and random forest (mapping from covariates to
outcomes).
For the primary outcomes that are continuous values, average prediction error will be calculated
across all patients in the test set and then compared to the above baseline methods.
For the secondary outcomes that are binary values (e.g. adverse events), the area under the
receiver operating characteristic curve will be calculated for our method and compared to other
baseline methods using the DeLong non-parametric test.
Robustness tests will be performed with the following strategy: we will begin with 50% training, with
five-fold cross-validation across the training set and 50% test set. In order to evaluate if a smaller
proportion of the full dataset could be sufficient for quantifying treatment effect and adverse event
risk, we will trial 25% training with five-fold cross-validation across the training set and 75% test set
and 10% training with five-fold cross-validation across the training set and 90% test set. Our
evaluation metrics will be the average prediction error for primary outcomes and AUROC for
secondary outcomes for our method and comparison methods.

Project Timeline:

Perform analysis on Phase III and IV Trials 2022-2023
Prepare manuscript by July 2023
Publication by January 2024

Dissemination Plan:

Publication in Nature Medicine, Nature Digital Medicine, Lancet Digital Health
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