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OBJECTIVES/GOALS: Characterize formal informatics methods
and approaches for enabling reproducible translational research.
Education of reproducible methods to translational researchers
and informaticians. METHODS/STUDY POPULATION: We per-
formed a scoping review [1] of selected informatics literature (e.g.
[2,3]) from PubMed and Scopus. In addition we reviewed literature
and documentation of translational research informatics projects [4–
21] at the University of Utah. RESULTS/ANTICIPATED RESULTS:
The example informatics projects we identified in our literature
covered a broad spectrum of translational research. These include
research recruitment, research data requisition, study design and
statistical analysis, biomedical vocabularies and metadata for data
integration, data provenance and quality, and uncertainty.
Elements impacting reproducibility of research include (1)
Research Data: its semantics, quality, metadata and provenance;
and (2) Research Processes: study conduct including activities and
interventions undertaken, collections of biospecimens and data,
and data integration. The informatics methods and approaches we
identified as enablers of reproducibility include the use of templates,
management of workflows and processes, scalable methods for man-
aging data, metadata and semantics, appropriate software architec-
tures and containerization, convergence methods and uncertainty
quantification. In addition these methods need to be open and share-
able and should be quantifiable to measure their ability to achieve
reproducibility. DISCUSSION/SIGNIFICANCE OF IMPACT: The
ability to collect large volumes of data collection has ballooned in
nearly every area of science, while the ability to capturing research
processes hasn’t kept with this pace. Potential for problematic
research practices and irreproducible results are concerns.
Reproducibility is a core essentially of translational research.
Translational research informatics provides methods and means
for enabling reproducibility and FAIRness [22] in translational
research. In addition there is a need for translational informatics
itself to be reproducible to make research reproducible so that meth-
ods developed for one study or biomedical domain can be applied
elsewhere. Such informatics research and development requires a
mindset for meta-research [23].
The informatics methods we identified covers the spectrum of repro-
ducibility (computational, empirical and statistical) and across dif-
ferent levels of reproducibility (reviewable, replicable, confirmable,
auditable, and open or complete) [24–29]. While there are existing
and ongoing efforts in developing informatics methods for transla-
tional research reproducibility in Utah and elsewhere, there is a need
to further develop formal informatics methods and approaches: the
Informatics of Research Reproducibility.
In this presentation, we summarize the studies and literature we
identified and discuss our key findings and gaps in informatics meth-
ods for research reproducibility. We conclude by discussing how we
are covering these topics in a translational research informatics
course.
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OBJECTIVES/GOALS: To ameliorate the leaky pipeline of physi-
cian-scientists, we must address the factors that cause medical train-
ees to disengage from research. Here we describe the development of
standardized Physician-Scientist Training Program guidelines that
may be implemented across disciplines to address these challenges.
METHODS/STUDY POPULATION: Maintenance of a robust pool
of physician-scientists is critical to meet the rapidly growing need for
novel therapeutics. A variety of factors contribute to the decline of
this pool. Key among these are a lengthy training period that segre-
gates research from clinical training, thus impeding research
progress and milestones that allow for a successful research career.
Through engagement of residency program directors and Vice
Chairs of Research, we have created a series of guidelines that pro-
mote residency research tracks and enable better integration of
research and clinical training time. Guidelines have been piloted
in the Departments of Pediatrics, Medicine and Surgery in the con-
text of 2 new R38-supported programs. RESULTS/ANTICIPATED
RESULTS: Our physician-Scientist Training Program (PSTP) guide-
lines were developed by our central Office of Physician-Scientist
Development (OPSD) after a successful pilot of an integrated
research residency program in the Department of Pediatrics
[Duke Pediatric Research Scholars (DPRS); Hurst, et al, 2019], which
has included 36 resident and fellow scholars over 3 years. To date,
eight clinical departments have adopted our PSTP guidelines as part
of their R38-supported or pending programs. TheOPSD has recently
created a tracking database for scholar metrics, which will further
promote PSTP development by enabling centralized reporting on
scholar success to individual programs. DISCUSSION/
SIGNIFICANCE OF IMPACT: PSTP guidelines enable effective
implementation of new programs by sharing best practices and les-
sons learned, standardizing expectations, and defining metrics of
success. By promoting proven strategies for integrated clinical and
research training, PSTP guidelines may aid in retaining trainees pur-
suing research careers.
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OBJECTIVES/GOALS: Penn instituted a Professional
Development Core (PDC) to complement existing CTS educa-
tion programs. Sessions were designed to advance participant
knowledge and skills in key competency areas including commu-
nication, expectation setting, implicit bias and organizational
structure, self-efficacy and resilience in order to enhance abilities
to successfully execute career and research goals. METHODS/
STUDY POPULATION: The PDC enrolled 4 cohorts totaling
87 trainees and scholars from 2016-2019. This included 35% pre-
doctoral trainees (27 MD, 3 PhD), 39% postdoctoral trainees (29
MD, 3 PhD, 2 VMD/DVM), and 26% junior faculty (16 MD, 6
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