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PROFESSIONAL PREPARATION

INSTITUTION AND LOCATION DEGREE Start Date Completion Date FIELD OF STUDY
University of Pittsburgh, Pittsburgh, Pennsylvania,

United States
Doctor of

Philosophy (PHD) 08/2001 09/2007 Intelligent Systems (AI)

ArsDigita University, Cambridge, Massachusetts,
United States

Other
Baccalaureate

(BOTH)
07/2000 06/2001 Computer Science

Boston University Medical Center, Boston,
Massachusetts, United States Resident 07/1997 06/2000 Neurology

St. Luke's - Roosevelt Medical Center, New York,
New York, United States Resident 07/1996 06/1997 Medicine

University of Illinois at Urbana-Champaign,
Urbana, Illinois, United States

Master of Science
(MS) 08/1991 06/1996 Physiology and Biophysics

Jawaharlal Institute of Postgraduate Medical
Education & Research (JIPMER), Puducherry, Not

Applicable, N/A, India
Resident 09/1989 06/1991 Anesthesiology

Jawaharlal Institute of Postgraduate Medical
Education & Research (JIPMER), Puducherry, Not

Applicable, N/A, India

Foreign -
Bachelor of

Medicine And
Surgery (MBBS)

07/1983 07/1983 Medicine and Surgery

Appointments and Positions
2025 - present Interim Chair & Professor, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania,

United States
2026 - present UPMC Endowed Chair, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania,

United States
2023 - present Professor, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania, United States
2023 - present Director, Center for Clinical Artificial Intelligence, Dept. of Biomedical Informatics, Pittsburgh, Pennsylvania,

United States
2018 - present NIH Peer Review Committee: CIDH standing member, NLM COI & Career Award, ad hoc, National Institutes of

Health (NIH), Bethesda, Maryland, United States
2016 - present Director, Informatics Core, Clinical and Translational Science Institute, University of Pittsburgh, Pittsburgh,

Pennsylvania, United States
2001 - present Member, American Medical Informatics Association, Bethesda, Maryland, United States
2001 - present Member, American Academy of Neurology, Minneapolis, Minnesota, United States
2023 - 2025 Vice Chair of Clinical Informatics, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh,

Pennsylvania, United States
2015 - 2023 Associate Professor, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania, United

States
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2011 - 2012 NSF Peer Review Committee: Smart Health and Wellbeing, National Science Foundation (NSF), Alexandria,
Virginia, United States

2007 - 2015 Assistant Professor, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania, United
States

2006 - 2007 Visiting Assistant Professor, Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania,
United States

2001 - 2006 Fellow in Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania, United States
1999 - 2000 Chief Resident in Neurology, Boston University Medical Center, Boston, Massachusetts, United States
1997 - 2000 Resident in Neurology, Boston University Medical Center, Boston, Massachusetts, United States
1996 - 1997 Resident in Internal Medicine, St. Luke’s - Roosevelt Medical Center, New York, New York, United States

1991 - 1995 Research Assistant in Physiology, University of Illinois at Urbana-Champaign, Urbana, Illinois, United States
1989 - 1991 Resident in Anesthesiology, Jawaharlal Institute of Post-Graduate Medical Education & Research (JIPMER),

Puducherry, Not Applicable, N/A, India

Products
Products Closely Related to the Proposed Project

1. Mina AI, Espino JU, Bradley AM, Thirumala PD, Batmanghelich K, Visweswaran S. Detecting Cerebral Ischemia From
Electroencephalography During Carotid Endarterectomy Using Machine Learning. AMIA Jt Summits Transl Sci Proc.
2024;2024:613-622. PubMed Central PMCID: PMC11141851.

2. Johnson A, Cooper GF, Visweswaran S. Patient-Specific Modeling with Personalized Decision Paths. AMIA Annu Symp
Proc. 2020;2020:602-611. PubMed Central PMCID: PMC8075540.

3. Strobl EV, Visweswaran S. Markov Boundary Discovery with Ridge Regularized Linear Models. J Causal Inference. 2016
Mar;4(1):31-48. PubMed Central PMCID: PMC4861166.

4. Strobl EV, Zhang K, Visweswaran S. Approximate kernel-based conditional independence tests for fast non-parametric causal
discovery. Journal of Causal Inference. 2019 March 19; 7(1):20180017. Available from:
https://www.degruyter.com/document/doi/10.1515/jci-2018-0017/html?lang=en

5. Strobl EV, Spirtes PL, Visweswaran S. Estimating and controlling the False Discovery Rate of the PC algorithm using edge-
specific p-values. ACM Transactions on Intelligent Systems and Technology. 2019 October 10; 10(5):1-37. Available from:
https://dl.acm.org/doi/abs/10.1145/3351342

Other Significant Products Highlighting Contributions to Science
1. King AJ, Cooper GF, Clermont G, Hochheiser H, Hauskrecht M, Sittig DF, Visweswaran S. Using machine learning to

selectively highlight patient information. J Biomed Inform. 2019 Dec;100:103327. PubMed Central PMCID: PMC6932869.
2. Visweswaran S, Sadhu EM, Morris MM, Vis AR, Samayamuthu MJ. Online database of clinical algorithms with race and

ethnicity. Sci Rep. 2025 Mar 29;15(1):10913. PubMed Central PMCID: PMC11954862.
3. Visweswaran S, Angus DC, Hsieh M, Weissfeld L, Yealy D, Cooper GF. Learning patient-specific predictive models from

clinical data. J Biomed Inform. 2010 Oct;43(5):669-85. PubMed Central PMCID: PMC2933959.
4. Visweswaran S, McLay B, Cappella N, Morris M, Milnes JT, Reis SE, Silverstein JC, Becich MJ. An atomic approach to the

design and implementation of a research data warehouse. J Am Med Inform Assoc. 2022 Mar 15;29(4):601-608. PubMed
Central PMCID: PMC8922189.

5. Visweswaran S, Becich MJ, D'Itri VS, Sendro ER, MacFadden D, Anderson NR, Allen KA, Ranganathan D, Murphy SN,
Morrato EH, Pincus HA, Toto R, Firestein GS, Nadler LM, Reis SE. Accrual to Clinical Trials (ACT): A Clinical and
Translational Science Award Consortium Network. JAMIA Open. 2018 Oct;1(2):147-152. PubMed Central PMCID:
PMC6241502.
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I certify that the information provided is current, accurate, and complete. This includes but is not limited to information related to
domestic and foreign appointments and positions.

I also certify that, at the time of submission, I am not a party to a malign foreign talent recruitment program.

Misrepresentations and/or omissions may be subject to prosecution and liability pursuant to, but not limited to, 18 U.S.C. §§ 287,
1001, 1031 and 31 U.S.C. §§ 3729-3733 and 3802.
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NIH BIOGRAPHICAL SKETCH SUPPLEMENT
Name: Visweswaran, Shyam

Persistent Identifier (PID) of the Senior/Key Person: https://orcid.org/0000-0002-2079-8684

Position Title: Interim Chair & Professor

Organization and Location: Dept. of Biomedical Informatics, University of Pittsburgh, Pittsburgh, Pennsylvania, United States

Personal Statement
I am Interim Chair and UPMC Professor of Biomedical Informatics (primary appointment) and of Clinical and Translational Science
Institute in the School of Medicine and the Intelligent Systems Program in the School of Computing and Information at the University
of Pittsburgh. My training is in artificial intelligence (AI), including machine learning (ML), biomedical informatics, and clinical
neurology, and my research focuses on applying AI/ML to biomedicine, with a specific focus on AI/ML-enabled clinical decision
support, ethically grounded clinical algorithms, patient-specific modeling and causal discovery from complex biomedical data,
research data warehousing, and ontology development. I have authored over 180 peer-reviewed research articles in these areas, which
have been cited more than 11,000 times according to Google Scholar.

In my dissertation, I developed an innovative ML method that constructs patient-specific predictive models to estimate outcomes from
clinical data. I designed a learning electronic medical record (EMR) system that used ML to present relevant patient information at the
right time. I led the development of a common data model, i2b2 ontologies, and a COVID-19 ontology for the ENACT network
(formerly the ACT network), which connects the electronic health records (EHRs) of 57 CTSA hubs, providing access to over 140
million patient records. I led the development of the Neptune research data warehouse at the University of Pittsburgh, which contains
structured, text, and imaging EHR data, as well as insurance claims data from 40 University of Pittsburgh Medical Center hospitals,
with access to 5 million patients.

I am deeply committed to the education and mentorship of graduate trainees and professionals, including MD students, in biomedical
informatics and artificial intelligence. My dedication to education is evident in my 17 years of teaching in the biomedical informatics
graduate program, including a course on the application of artificial intelligence in biomedicine. I have successfully graduated seven
PhD students and three MSTP students, and I have trained four postdoctoral fellows who have published their work in high-impact
journals and presented at both local and national conferences. My laboratory fosters a collaborative, inclusive, and supportive
environment for trainees of all backgrounds and experience levels.

I am the Director of the Center for Clinical Artificial Intelligence (CCAI) in the Department of Biomedical Informatics, the Director of
the Informatics Core for the University of Pittsburgh Clinical and Translational Science Institute (NCATS, UL1 TR001857), a PD/PI
for the All of Us Pennsylvania research project that is a component of the Precision Medicine Initiative (NIH, OT2 OD026554), a
PD/PI of the Evolve to Next-Gen Accrual of patients to Clinical Trials (ENACT) network (NCATS, U24 TR004111), and a site PI for
the Genomic Information Commons (NCATS, U01 TR002623).

Honors
2024 Member, Encoding Equity Inaugural Advisory Committee, Council of Medical Specialty Societies
2024 Fellow, International Academy of Health Sciences Informatics (IAHSI)
2024 Member, NASEM’s Committee on The Use of Race and Ethnicity in Biomedical Research, National Academies of

Sciences, Engineering, and Medicine
2023 Fellow, American College of Medical Informatics (ACMI)
2022 Fellow, Australasian Institute of Digital Health (AIDH)
2021 Fellow, American Medical Informatics Association (AMIA)
2017 First place (for a mentored student – Andrew King), AMIA Joint Summits Clinical Research Informatics Student

Paper Competition
2014 Hattie Becich Award for Best Teacher, Department of Biomedical Informatics, University of Pittsburgh
2013 Distinguished Paper Award (for a co-authored paper), AMIA Summit on Translational Bioinformatics
2011 Marco Ramoni Distinguished Paper Award (for a co-authored paper), AMIA Joint Summits on Translational

Science
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2010 Homer R. Warner Research Award (for a co-authored paper), AMIA Fall Symposium
2005 Third place, AMIA Fall Symposium Student Paper Competition
2001 - 2006 National Library of Medicine Post-Doctoral Fellow, Intelligent Systems Program, University of Pittsburgh
2000 - 2001 Chief Resident of Neurology, Boston University
1981 - 1991 National Science Talent Search Scholarship, Government of India

Contributions to Science

1. AI-enabled clinical decision support. As electronic health record (EHR) systems have grown in complexity and scope, they
have begun to capture larger amounts of patient data. However, these systems often struggle to deliver relevant information
without causing cognitive overload, primarily relying on static rules rather than learning from clinician behavior. My work
focuses on developing a learning EHR system that provides decision support by utilizing the right data at the right time. I
demonstrated that clinicians' real-time information-seeking behavior, captured through their interactions with the EHR system
and eye-tracking data, can be used to train machine learning models. These models selectively prioritize and highlight
clinically relevant patient data (King, 2019, Using machine learning to selectively highlight patient information). The findings
indicate that attention-aware and clinician-adaptive models outperform static approaches and that accounting for physician
variability further enhances the relevance and robustness of decision support. This work advances the field of human-centered
clinical AI by establishing behavioral signals as a valuable input for learning in EHR systems and for guiding the design of
adaptive decision-support technologies. I played a central role in conceptualizing the research, developing machine learning
methods, leading the analyses, and mentoring graduate students.

2. Ethically grounded clinical algorithms. As clinical algorithms become integral to routine care, the inclusion of race and
ethnicity has raised concerns about potential bias, validity, and the exacerbation of health disparities at the point of care. There
is a growing consensus that using race as a biological factor in clinical decision-making tools may be detrimental to patients.
To address these issues, I created an online database that catalogs clinical algorithms, medications, and devices that utilize race
and ethnicity as inputs (Visweswaran, 2025, Online database of clinical algorithms with race and ethnicity). This database has
been referenced in the press, including a STAT report (2024, Race-based Algorithms Database). I contributed a consensus
report by the National Academies of Sciences, Engineering, and Medicine (2025, Rethinking Race and Ethnicity in Biomedical
Research) on the roles of race and ethnicity in clinical algorithms and in clinical AI. Currently, I am a member of the Encoding
Equity Inaugural Advisory Committee at the Council of Medical Specialty Societies (CMSS), which leverages the online
database to ensure that clinical decision-making tools, including guidelines and algorithms, are based on unbiased and valid
evidence. Additionally, I have mentored graduate students in systematically measuring and reducing racial bias in clinical risk
models without compromising their effectiveness. I also collaborate on strategies to mitigate risks of inequity in emerging AI
systems, including large language models.

3. Patient-specific modeling and causal discovery from biomedical data. Traditional clinical prediction has relied on population-
wide models optimized for average performance, limiting their ability to capture individual heterogeneity, which is critical to
precision medicine. In my dissertation work, I introduced and advanced patient-specific predictive modeling, demonstrating
that models learned and optimized at the individual level, rather than the population level, can achieve superior predictive
performance and identify features uniquely relevant to a given patient, including genomic and other high-dimensional factors
(2010, Visweswaran, Learning patient-specific predictive models from clinical data). Along with my collaborators and
graduate students, I further developed personalized decision-path and random forest–based modeling approaches that adapt the
model structure to individual patients, enabling clinically interpretable and personalized risk prediction. In parallel, I have
contributed new kernel-based conditional independence methods for efficient nonparametric causal discovery, enabling
scalable inference of causal structure from EHR and molecular data. Collectively, this work has influenced how
personalization and causality are operationalized in clinical AI, enabling more accurate predictions and mechanistic insights
from observational biomedical data. I led the conceptualization of patient-specific learning, developed the core algorithms,
conducted theoretical and empirical evaluations, and collaborated on clinical applications of these methods.

4. Research data warehousing. Large-scale reuse of electronic health record (EHR) data for clinical, translational, and informatics
research has driven national efforts to build robust, interoperable research data warehouses, particularly in response to urgent
public health needs such as COVID-19. I lead the development and implementation of Neptune, a research data warehouse
designed using an atomic approach to data warehouse design and implementation, enabling flexible reuse of granular clinical
data across diverse research use cases (2022, Visweswaran, An atomic approach to the design and implementation of a
research data warehouse). My work also advances best practices for research data warehouses, emphasizing scalable
architectures, standardized terminology, and governance models that catalyze national data sharing. I also lead the efforts for
data harmonization, translation to standard terminologies and mapping to standard value sets for several projects that include:
1) NCATS-funded ENACT network (previously Accrual of patients to Clinical Trials (ACT) network), 2) NIH-funded All of
Us Pennsylvania Research Program, 3) PCORI-funded PaTH clinical data research network, 4) NCATS-funded Genomics
Research Information Commons, 5) NCATS-funded National COVID Cohort Collaborative (N3C) and 6) the Consortium for
Clinical Characterization of COVID-19 by EHR (4CE).
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5. Ontology development. Large-scale, multi-institutional clinical research requires a shared semantic infrastructure to enable
reliable cohort discovery and data reuse across heterogeneous EHR systems. I lead the development of the common data
model and i2b2 ontologies for the ENACT network (formerly the Accrual to Clinical Trials (ACT) network), which links the
EHRs of 57 CTSA hubs and supports real-time querying of more than 140 million patient records (2018, Visweswaran,
Accrual to Clinical Trials (ACT): A Clinical and Translational Science Award Consortium network). A major component of
this effort was the development of a COVID-19 application ontology, which enabled rapid, harmonized representation of
diagnoses, procedures, laboratory results, and medications across institutions during the pandemic. These ontologies are
deployed operationally on the ENACT network and are freely available, supporting reuse well beyond ENACT, including the
Genomic Information Commons (GIC), the Consortium for Clinical Characterization of COVID-19 by EHR (4CE), and
institutions outside the ENACT network. Collectively, this work advances scalable ontology-driven infrastructure for national
clinical research networks and enables reproducible, real-time cohort discovery across diverse clinical domains.

Certification:

I certify that the information provided is current, accurate, and complete. This includes but is not limited to information related to
domestic and foreign appointments and positions.

I also certify that, at the time of submission, I am not a party to a malign foreign talent recruitment program.

Misrepresentations and/or omissions may be subject to prosecution and liability pursuant to, but not limited to, 18 U.S.C. §§ 287,
1001, 1031 and 31 U.S.C. §§ 3729-3733 and 3802.
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       <b>AI-enabled clinical decision support.</b>
As electronic health record (EHR) systems have grown in complexity and scope, they have begun to capture larger amounts of patient data. However, these systems often struggle to deliver relevant information without causing cognitive overload, primarily relying on static rules rather than learning from clinician behavior. My work focuses on developing a learning EHR system that provides decision support by utilizing the right data at the right time. I demonstrated that clinicians' real-time information-seeking behavior, captured through their interactions with the EHR system and eye-tracking data, can be used to train machine learning models. These models selectively prioritize and highlight clinically relevant patient data (King, 2019, Using machine learning to selectively highlight patient information). The findings indicate that attention-aware and clinician-adaptive models outperform static approaches and that accounting for physician variability further enhances the relevance and robustness of decision support. This work advances the field of human-centered clinical AI by establishing behavioral signals as a valuable input for learning in EHR systems and for guiding the design of adaptive decision-support technologies. I played a central role in conceptualizing the research, developing machine learning methods, leading the analyses, and mentoring graduate students.
    
     
       <b>Ethically grounded clinical algorithms.</b>
As clinical algorithms become integral to routine care, the inclusion of race and ethnicity has raised concerns about potential bias, validity, and the exacerbation of health disparities at the point of care. There is a growing consensus that using race as a biological factor in clinical decision-making tools may be detrimental to patients. To address these issues, I created an online database that catalogs clinical algorithms, medications, and devices that utilize race and ethnicity as inputs (Visweswaran, 2025, Online database of clinical algorithms with race and ethnicity). This database has been referenced in the press, including a STAT report (2024, Race-based Algorithms Database). I contributed a consensus report by the National Academies of Sciences, Engineering, and Medicine (2025, Rethinking Race and Ethnicity in Biomedical Research) on the roles of race and ethnicity in clinical algorithms and in clinical AI. Currently, I am a member of the Encoding Equity Inaugural Advisory Committee at the Council of Medical Specialty Societies (CMSS), which leverages the online database to ensure that clinical decision-making tools, including guidelines and algorithms, are based on unbiased and valid evidence. Additionally, I have mentored graduate students in systematically measuring and reducing racial bias in clinical risk models without compromising their effectiveness. I also collaborate on strategies to mitigate risks of inequity in emerging AI systems, including large language models.
    
     
       <b>Patient-specific modeling and causal discovery from biomedical data.</b>
Traditional clinical prediction has relied on population-wide models optimized for average performance, limiting their ability to capture individual heterogeneity, which is critical to precision medicine. In my dissertation work, I introduced and advanced patient-specific predictive modeling, demonstrating that models learned and optimized at the individual level, rather than the population level, can achieve superior predictive performance and identify features uniquely relevant to a given patient, including genomic and other high-dimensional factors (2010, Visweswaran, Learning patient-specific predictive models from clinical data). Along with my collaborators and graduate students, I further developed personalized decision-path and random forest–based modeling approaches that adapt the model structure to individual patients, enabling clinically interpretable and personalized risk prediction. In parallel, I have contributed new kernel-based conditional independence methods for efficient nonparametric causal discovery, enabling scalable inference of causal structure from EHR and molecular data. Collectively, this work has influenced how personalization and causality are operationalized in clinical AI, enabling more accurate predictions and mechanistic insights from observational biomedical data. I led the conceptualization of patient-specific learning, developed the core algorithms, conducted theoretical and empirical evaluations, and collaborated on clinical applications of these methods.
    
     
       <b>Research data warehousing.</b>
Large-scale reuse of electronic health record (EHR) data for clinical, translational, and informatics research has driven national efforts to build robust, interoperable research data warehouses, particularly in response to urgent public health needs such as COVID-19. I lead the development and implementation of Neptune, a research data warehouse designed using an atomic approach to data warehouse design and implementation, enabling flexible reuse of granular clinical data across diverse research use cases (2022, Visweswaran, An atomic approach to the design and implementation of a research data warehouse). My work also advances best practices for research data warehouses, emphasizing scalable architectures, standardized terminology, and governance models that catalyze national data sharing. I also lead the efforts for data harmonization, translation to standard terminologies and mapping to standard value sets for several projects that include: 1) NCATS-funded ENACT network (previously Accrual of patients to Clinical Trials (ACT) network), 2) NIH-funded All of Us Pennsylvania Research Program, 3) PCORI-funded PaTH clinical data research network, 4) NCATS-funded Genomics Research Information Commons, 5) NCATS-funded National COVID Cohort Collaborative (N3C) and 6) the Consortium for Clinical Characterization of COVID-19 by EHR (4CE).
    
     
       <b>Ontology development.</b>
Large-scale, multi-institutional clinical research requires a shared semantic infrastructure to enable reliable cohort discovery and data reuse across heterogeneous EHR systems. I lead the development of the common data model and i2b2 ontologies for the ENACT network (formerly the Accrual to Clinical Trials (ACT) network), which links the EHRs of 57 CTSA hubs and supports real-time querying of more than 140 million patient records (2018, Visweswaran, Accrual to Clinical Trials (ACT): A Clinical and Translational Science Award Consortium network). A major component of this effort was the development of a COVID-19 application ontology, which enabled rapid, harmonized representation of diagnoses, procedures, laboratory results, and medications across institutions during the pandemic. These ontologies are deployed operationally on the ENACT network and are freely available, supporting reuse well beyond ENACT, including the Genomic Information Commons (GIC), the Consortium for Clinical Characterization of COVID-19 by EHR (4CE), and institutions outside the ENACT network. Collectively, this work advances scalable ontology-driven infrastructure for national clinical research networks and enables reproducible, real-time cohort discovery across diverse clinical domains.
    
     
  
   
     
       I am Interim Chair and UPMC Professor of Biomedical Informatics (primary appointment) and of Clinical and Translational Science Institute in the School of Medicine and the Intelligent Systems Program in the School of Computing and Information at the University of Pittsburgh. My training is in artificial intelligence (AI), including machine learning (ML), biomedical informatics, and clinical neurology, and my research focuses on applying AI/ML to biomedicine, with a specific focus on AI/ML-enabled clinical decision support, ethically grounded clinical algorithms, patient-specific modeling and causal discovery from complex biomedical data, research data warehousing, and ontology development. I have authored over 180 peer-reviewed research articles in these areas, which have been cited more than 11,000 times according to Google Scholar.
<p>
In my dissertation, I developed an innovative ML method that constructs patient-specific predictive models to estimate outcomes from clinical data. I designed a learning electronic medical record (EMR) system that used ML to present relevant patient information at the right time. I led the development of a common data model, i2b2 ontologies, and a COVID-19 ontology for the ENACT network (formerly the ACT network), which connects the electronic health records (EHRs) of 57 CTSA hubs, providing access to over 140 million patient records. I led the development of the Neptune research data warehouse at the University of Pittsburgh, which contains structured, text, and imaging EHR data, as well as insurance claims data from 40 University of Pittsburgh Medical Center hospitals, with access to 5 million patients.
<p>
I am deeply committed to the education and mentorship of graduate trainees and professionals, including MD students, in biomedical informatics and artificial intelligence. My dedication to education is evident in my 17 years of teaching in the biomedical informatics graduate program, including a course on the application of artificial intelligence in biomedicine. I have successfully graduated seven PhD students and three MSTP students, and I have trained four postdoctoral fellows who have published their work in high-impact journals and presented at both local and national conferences. My laboratory fosters a collaborative, inclusive, and supportive environment for trainees of all backgrounds and experience levels.
<p>
I am the Director of the Center for Clinical Artificial Intelligence (CCAI) in the Department of Biomedical Informatics, the Director of the Informatics Core for the University of Pittsburgh Clinical and Translational Science Institute (NCATS, UL1 TR001857), a PD/PI for the All of Us Pennsylvania research project that is a component of the Precision Medicine Initiative (NIH, OT2 OD026554), a PD/PI of the Evolve to Next-Gen Accrual of patients to Clinical Trials (ENACT) network (NCATS, U24 TR004111), and a site PI for the Genomic Information Commons (NCATS, U01 TR002623).
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