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The Institute for Precision Medicine (IPM) is a collaboration between 
the University of Pittsburgh and UPMC that facilitates movement of 
biomedical research into personalized clinical care. The overarching 
goal is to help researchers and clinicians discover and capitalize on  
clinically actionable information concerning the risk of disease, disease 
course, and optimal treatment/response. 

Founded in 1787, the University of Pittsburgh (commonly referred to 
as Pitt) is consistently ranked among the top 10 recipients of National 
Institutes of Health research funding. With 16 schools and thriving 
multidisciplinary centers, Pitt has demonstrated leadership in the specialty 
areas of aging, biochemistry, bioengineering, computer modeling, drug 
discovery, neuroscience, organ transplantation, and translational medicine, 
among others. Pitt researchers commonly collaborate with colleagues 
from more than 80 other universities—including nearby Carnegie Mellon 
University—and corporate partners near Pitt’s urban campus.

UPMC is a $20 billion world-renowned health enterprise operating centers 
of excellence in cancer, geriatrics, neurosurgery, pediatrics, psychiatry, 
rehabilitation, transplantation, and women’s health. The integrated health 
care system is composed of 40 academic, community, and specialty 
hospitals; a network of rehabilitation and long-term care facilities; 700 
doctors’ offices and outpatient sites; a 3.5 million-member insurance 
division; and numerous commercial ventures across the globe. UPMC’s 
leadership role in technology has resulted in productive partnerships  
with Microsoft, GE Healthcare, and other innovators. 



T H E  P R O M I S E  O F  
P R E C I S I O N  M E D I C I N E

The massive life-saving potential of precision medicine 
is undisputed. Enormous consumer and clinician demand 
continue to propel the precision medicine industry  
forward at blistering speed, with the global market 
predicted to exceed $99 billion by 2025.  

Responding to the need for 
a more exacting model for 
the treatment of disease, the 
University of Pittsburgh and 
UPMC created a multidisciplinary 
collaboration – the Institute 
for Precision Medicine (IPM) – 
to accelerate the clinical 
implementation of biomedical 
research. With colleagues around 
the globe, our researchers 
and clinicians are embracing 
a still-new transformative 
approach to medicine … an 
approach that looks beyond the 
“average person” and considers 
individual differences in patients’ 
genetic makeup, medical history, 
environments, and lifestyle. 
While precision medicine 
already has delivered powerful 
discoveries and dramatically 
improved patient strategies 
and outcomes, we know there 
are untold possibilities for 
further advancement. 

As a leader and central hub 
for precision medicine, we 
believe we have a responsibility 
to foster collaborative research 
and entrepreneurial innovation; 
raise understanding of precision 
medicine through multifaceted 
education and training; and 
move research to personalized 
well-being and clinical care. 

Here, we offer highlights of 
some of the IPM’s ongoing efforts 
to advance precision medicine 
within a large academic health 
care system.



At the nucleus of precision medicine is the development 
and sharing of large-scale biological databases and  
analytical tools. The IPM is in the unique position of 
housing an institutionalized biobank – the Pitt Biospecimen 
Core (PBC) – with more than 800,000 biological  
samples. Our proven, decades-strong system enables  
a multidisciplinary network of researchers to gain access 
to human tissue, without having to overcome the  
common barriers associated with sample collection.  

As one of the largest submitters 
of tissue to the NIH/NCI Cancer 
Genome Atlas (TCGA) program 
the PBC is relentless in its  
pursuit and industry-wide 
sharing of new approaches, 
such as biobanking of live  
tissue and blood specimens 
that can later be used for  
single-cell sequencing and  
human explant drug screening. 
Pushing still further, the IPM  
is now developing three- 
dimensional culture models, 
such as patient-derived  
organoids, and establishing 
a living biobank for multiple 
disease types.  

An integral partner, the  
University of Pittsburgh Clinical 
and Translational Science  
Institute (CTSI), is leading the 
All of Us Pennsylvania research 
program and runs the Pitt+Me 
registry, which has more than 
200,000 adult and pediatric 
patients being considered 
for inclusion in research studies 
and clinical trials. 

CTSI also runs the Pitt+Me 
Discovery biorepository, which 
is enabling the implementation 
of pharmacogenomics for 
patient care.

In addition, the PBC provides 
support to major research 
initiatives such as the Pittsburgh 
Lung Screening Study (PLuSS), 
Early Detection Research 
Network (EDRN), the National 
Mesothelioma Virtual Bank 
(NMVB), the Lung Tissue 
Research Consortium (LTRC), 
and the Magee-Womens 
Gynecologic Cancer Program, 
among other research projects, 
large and small. 

To ensure research integrity, 
the PBC maintains a full-service, 
IRB-approved Honest Broker 
System, HB015, which  
is considered the gold  
standard model.    

A D V A N C I N G  
N E X T - G E N E R A T I O N 
B I O B A N K I N G

Enterprise  
Bioinformatics  
Training

At the Institute for Precision  
Medicine, we make resources  
widely available through our 
Molecular Biology Information Service 
(MBIS) of the Health Sciences Library 
System. Through the library, we  
identify, procure, and implement 
commercially licensed bioinformatics 
software; teach hands-on workshops 
using bioinformatics tools to answer 
research questions; provide in-person 
and email consultations on software/
databases; and maintain a web  
portal providing overall guidance  
on the access and use of  
bioinformatics resources and 
MBIS-created webtools.



A central component of precision medicine is the use of molecular features to better understand 
disease and predict risk and response to therapy. Through genomics (DNA sequencing),  
we are developing personalized disease models and enabling personalized patient care for  
a full range of conditions.  

The IPM supports investigators 
who are conducting important 
biomedical computing work with 
increasingly larger patient cohorts 
– giving them access to analytical 
software, human resources, and 
genomics education and training.  

The UPMC Genome Center  
is one of the world’s largest  
clinical-grade, industrial-scale 
genomics infrastructures. In  
large part due to a $2.8 million 
grant from the Richard King  
Mellon Foundation, the center  
is currently supporting whole  
genome sequencing of critically  
ill infants receiving care at the 
neonatal intensive care units 
(NICUs) of UPMC Children’s  
 

Hospital of Pittsburgh and  
UPMC Magee-Womens Hospital. 
Rapid genome sequencing 
allows quick diagnosis of genetic 
defects, leading to decreases in 
infant mortality and NICU stay 
length and positive long-term 
health and economic outcomes.  
The grant also is supporting  
educational efforts, like our 
Test2Learn program, and pilot 
programs focused on  
commercializing genomics.

Another essential ingredient 
to precision medicine is access 
to big data. At UPMC and the 
University of Pittsburgh, we share 
large-scale genomic and health 
record data through the Pittsburgh 
Genome Resource Repository 
(PGRR). The system holds  
1.2PB of data at the Pittsburgh 
Supercomputing Center and the 
Center for Research Computing 
and has more than 50 registered 
principal investigators. 

Further, in collaboration with 
the Department of Biomedical 
Informatics, we are developing 
infrastructure that enables  
researchers to gain access to  
clinical data. As an example,  
we developed a tool that allows 
for visualization of UPMC  
Network Cancer Registry data, 
giving researchers access to  
approximately 300,000  
abstracted unique cases. 

W O R L D - C L A S S  G E N O M I C  T E S T I N G  A N D  
B I G  D A T A  A N A L Y T I C S :  B U I L D I N G  O N  
A  R O B U S T  I N F R A S T R U C T U R E 
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We are pleased to sponsor a full range of genomic studies spanning the disease 
spectrum. Cancer projects are in collaboration with UPMC Hillman Cancer Center. 
Examples of the breadth of projects are shown below. 

• Comprehensive characterization of the mutational and transcriptional  
landscape of pleomorphic lobular invasive breast cancer   

• Personalizing chemotherapy for pediatric liver cancer

• Whole-genome sequencing to explore variability in treprostinil response  
in patients with pulmonary arterial hypertension   

• Unanticipated heterogeneity in PAH-deficient phenylketonuria: Defining the  
neuro-refractory PKU phenotype 

• Whole-genome sequencing for treatment-resistant multiple sclerosis  

• Whole-genome sequencing to identify inborn errors of immunity in neurologic 
injury following viral infection  

• Somatic mutation burden in hypertrophic cardiomyopathy

• Elucidating the multi-omics and genome-phenome 
architecture of pulmonary hypertension

• Quantifying genetic variation in postpartum women 
for pain and depression

• Clinical, radiologic, and molecular characteristics  
of anaplastic pleomorphic xanthoastrocytomas 
(WHO grade III) 

Detecting Cancer with 
Liquid Biopsies

Liquid biopsy permits our  
clinicians to track cancer  
relatively noninvasively. Once 
blood is drawn, we can isolate  
the DNA and sequence it to  
identify cancer mutations.  
Because it is less invasive than  
traditional biopsy, we can take  
blood every month and see how  
DNA changes over time. Liquid  
biopsies also are valuable when  
there are significant challenges 
or risks associated with  
obtaining tumor tissue.  
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1,975 LEARNERS TRAINED IN 54 PROGRAMS

Educating Front-Line 
Practitioners

Test2Learn (www.test2learn.org) 
is an innovative genomic education platform 
that accelerates learning through the use 
of real genetic data. In collaboration with 
23andMe, learners have the option to undergo 
testing themselves and use the data to advance 
their knowledge. Learning can occur both live 
and online, with objectives mapped to the  
Genetics/Genomics Competency Center and  
professional societies’ competencies. Programs 
are deployed nationally with over 2,000  
front-line practitioners trained. The American 
Association of Colleges of Pharmacy recently 
awarded the program the prestigious  
Innovations in Research and Research  
Education Award. 



W H A T  M A T T E R S  M O S T : 
T H E  M E A S U R A B L E  I M P A C T  O N 
H E A L T H  C A R E  D E L I V E R Y  

The third and most crucial pillar of our precision medicine program is implementation sci-
ence – that is, how we apply our learning and integrate evidence-based practices into health 
care settings and policy. And an enormous piece of implementation science is pharmacog-
enomics, or PGx – the study of how genetic variation impacts medication responses. 

Through PreCISE-Rx, our 
pharmacogenomics clinical 
implementation program, we’ve 
brought together multidisci-
plinary stakeholders to develop 
best practices in the clinical 
implementation of pharmacog-
enomics with the goal of de-
livering superior, cost-effective 
patient care. The program in-
corporates on-site CLIA testing, 
discrete reporting in the medical 
record, clinical decision support, 
medication use governance, the 
UPMC Clinical Pharmacogenom-
ics Service, and return of results 
processes. We’ve also modified 
electronic health record systems 
for storage of genetic test results 
and clinical decision support, 
leading to tailored pharmaco-
therapy services for thousands 
of patients since 2015. 

In partnership with Thermo  
Fisher Scientific and the Pitt 
CTSI, we also established a 
Pharmacogenomics Center 
of Excellence in the School of 
Pharmacy to study preemptive 
pharmacogenomics testing at  
a population scale. We aim to 
discover and validate medication 
response predictors in patients, 
overcome implementation 
barriers, and demonstrate the 

value of genetic testing to 
guide medication prescribing 
in routine clinical practice. This 
represents the first “at scale” 
U.S. academic-industry collab-
orative genomics implementa-
tion program focused on PGx. 
Our program is deploying rapid 
technology to test more than 
150,000 participants.

Through grant support, we 
also are incorporating machine 
learning and artificial intelli-
gence approaches to predict 
prescribing and to identify the 
key clinical variables that will 
produce the best return of value 
for PGx testing.



H O W  P A T I E N T S  A N D  
C L I N I C I A N S  A R E  B E N E F I T I N G 

A novel partnership between the departments of Family Medicine and Pharmacy  
has led to the formation of an innovative model to bring genomic medicine to  
primary care. Further collaboration with the IPM allows for a direct interface between 
the research and clinic, creating a bidirectional pathway to inform research and  
deliver cutting-edge precision medicine care. The UPMC Precision Medicine Clinic  
and Education Center is composed of a multidisciplinary team of physicians,  
pharmacists, and genetic counselors working together to advance the broad  
application of genomics in everyday practice. Importantly, the clinic provides a  
place for patients who seek precision medicine services and genetic testing to  
receive this advanced care. A large undertaking of the clinic is education – with  
the goal of helping primary care physicians to understand about clinical testing,  
direct-to-consumer test results, how and where to order genetic health-risk  
reports and when to repeat testing, how to explain results to patients, where  
to store genomic data in the electronic health record, and how to integrate those  
data into patient care.   

Genetic Testing for Pancreatic Cysts 

A precision medicine approach to 
detecting and treating pancreatic cancer – 
which has one of the lowest survival rates 
of all cancers – was developed by UPMC  
and University of Pittsburgh School of 
Medicine scientists. The research, published 
in Gut, the journal of the British Society of 
Gastroenterology, showed the PancreaSeq 
test to be highly sensitive at determining 
which pancreatic cysts are most likely to be 
associated with one of the most aggressive 
types of pancreatic cancer. The study was the 
first to evaluate next-generation sequencing 
and the first to be performed in a certified and 
accredited clinical laboratory, as opposed to 
a research setting. A total of 595 patients 
were tested, and the team followed up with 
analysis of surgically removed cysts, available 
for 102 of the patients, to evaluate the 
accuracy of the test. This genetic test is  
now available to all UPMC patients.



ADRIAN V. LEE, PhD, is director of 
the Institute for Precision Medicine, and 
professor of pharmacology, chemical 
biology, and human genetics. Among his 
early achievements at the IPM was the 
implementation of pharmacogenomics 
and development of computational 
systems and architecture for sharing 
clinical and genomic data within the 
University of Pittsburgh and the UPMC 
health care system.

PHILIP E. EMPEY, PharmD, PhD, is associate  
director of the Institute for Precision Medicine  
and associate professor in the School of Pharmacy. 
He directs the Pharmacogenomics Center of 
Excellence and leads the PreCISE-Rx and 
Test2Learn teams at the University of Pittsburgh/
UPMC to implement pharmacogenomics clinical, 
research and educational initiatives. Dr. Empey is 
also a co-investigator for the All of US Pennsylvania 
research project and the Pitt+Me Discovery 
Biobank at the University of Pittsburgh.

JENNIFER M. XAVIER, PHD, is  
associate director of the Institute  
for Precision Medicine and research  
assistant professor in the Department  
of Pharmacology and Chemical Biology 
at the University of Pittsburgh. Formerly 
with St. Jude Children’s Research  
Hospital, theOntario Cancer Institute, 
and Eli Lilly and Company, Dr. Xavier’s 
work is focused on pharmacology,  
genetics, and precision medicine.    

MYLYNDA MASSART, MD, PhD, is a 
board-certified family medicine physician 
at UPMC, and assistant professor at the 
University of Pittsburgh. She also is founder  
and director of the UPMC Primary Care 
Precision Medicine Clinic and co-director 
for the HUB Core: Integrating Special 
Populations and Community Core at the 
Clinical and Translational Science Institute 
(CTSI). Dr. Massart also serves as medical 
director for Bethany Hospice, co-investigator 
for the All of US Pennsylvania research 
project, and co-investigator for the Pitt+Me 
Discovery Biobank at the University 
of Pittsburgh.  
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