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MESSAGE FROM THE CHAIR

As chair of the Cancer Research Fund Committee overseeing our state’s investment in the University Cancer Research
Fund (UCRF), I am pleased to share our annual legislative report This report details the many ways this landmark
investment continues to help patients across North Carolina. From underwriting the recruitment, retention and
research of faculty who are experts in their fields to supporting innovative technologies extending cancer prevention
and therapeutic advances, the UCRF is helping cancer patients and their families in all of our 100 counties. 

The UCRF helps spark the life-saving work conducted by researchers at the University of North Carolina at Chapel
Hill. Thanks to UCRF support, our researchers are developing better tools and methods to diagnose cancers. They are
able to treat tumor cells more precisely and effectively while minimizing harm to nearby healthy cells. This support
also includes funding for a growing number of clinical trials, an expanded patient navigation network and large-scale
data studies that improve our understanding of cancer. UNC Lineberger Comprehensive Cancer Center, which plays a
leadership role in national and international cancer research and treatments, is creating breakthroughs aimed at
eradicating cancer thanks to UCRF funding.

The UCRF also helps our faculty members leverage additional funding from other sources. For example, one of our
researchers recently received a $3.7 million grant from the National Cancer Institute’s Moon Shot initiative to address
colorectal cancer disparities in North Carolina. This builds on the work of the Carolina Cancer Screening Initiative,
originally a UCRF-supported program. 

In addition to these health and research benefits, the UCRF continues to generate increasing benefits for our state’s
economy, including:

• Creating an economic impact of $432 million in North Carolina. This is a return of more than $9 for every UCRF
dollar invested;

• Producing and supporting more than 1,105 jobs in North Carolina and an additional 1,515 jobs through both the
indirect and induced impacts of those direct jobs and the spending generated from the UCRF; and 

• Attracting $156.9 million in federal research grants – and $183.3 in external grants overall – to support UNC
Lineberger’s research initiatives, and creating nearly $14.8 million in local and state tax revenue. 

Since 2007, the UCRF has been a critical source of support for innovative, meaningful research that produces both
health and economic benefits for our state. On behalf of our scientists and clinicians working across North Carolina to
improve cancer research and care – and on behalf of all the citizens we serve – we thank you for your ongoing support.

Sincerely,

C A R O L  L .  F O LT,  P H D

Chair, Cancer Research Fund Committee
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INTRODUCTION

In 2007, the year cancer overtook heart disease as North Carolina’s leading cause of death, the North
Carolina General Assembly created the University Cancer Research Fund – a landmark investment
in cancer research intended to defeat a disease that affects almost 40 percent of North Carolina
residents. 

The UCRF funds the recruitment, retention and research of UNC faculty members who are world-
class experts in their fields. These researchers lead the UNC Lineberger Comprehensive Cancer
Center’s efforts to better understand, prevent, diagnose, and treat cancer. Additionally, the UCRF
supports innovative technologies, infrastructure, basic and patient-oriented research and other core
resources that enable UNC Lineberger to help reduce or eliminate the burden cancer can place upon
North Carolinians through clinical research and prevention, early detection, and survivorship
education.

Given UNC’s historical mission of education, research and public service, ensuring that UCRF
resources are benefiting patients and communities statewide has been a top priority. UCRF funding
has supported research projects, clinical trials, outreach efforts, and community-based interventions
that have touched all 100 counties. 

Originally funded by a combination of state appropriations, tobacco settlement funds, and taxes on
non-cigarette tobacco products such as snuff, the UCRF received $25 million in 2007 and $40
million in 2008 before reaching its fully authorized funding amount of $50 million in 2009. In 2013,
the legislature consolidated all earmarked tobacco settlement monies into the General Fund,
eliminating one source of UCRF support and thereby reducing the UCRF’s funding stream. The
portion of UCRF revenue from non-cigarette tobacco product sales has risen over the years. In FY
2018, the state’s total allocation to the UCRF was $47.8 million.

Since 2008, the Cancer Research Fund Committee has published regular reports on the UCRF’s
supported activities. In 2011, the General Assembly mandated an annual financial report that
includes the UCRF’s effects on the state’s economy, details on expenditures of UCRF monies and
outside funds leveraged by UCRF support, and other performance measures.

This is the eighth financial report submitted pursuant to the 2011 legislative requirement. It
demonstrates that the University Cancer Research Fund continues to generate significant economic
benefits for the state of North Carolina, such as:

• Directly supporting 1,105 research-related employees in FY 2018.

• Creating the equivalent of 1,515 new induced or indirect jobs, based on an independent economic
evaluation.
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• Having an overall economic impact that increases each year, reaching $432.2 million in FY 2018.

• Leveraging more than $183.3 million in outside funding in 2018 that is directly linked to faculty
who were recruited or retained by UCRF funds, or attributable to innovation grants, technology
and infrastructure investments from the UCRF. 

• Generating an increased return on investment each year, exceeding a 9 to 1 return in FY 2018. 

In addition to these economic impacts, the UCRF benefits patients and providers in North Carolina,
and supports ongoing advancements in cancer research and care. This report details several research
and clinical highlights that would not be possible without the UCRF. 

The Cancer Research Fund Committee, created by the General Assembly to provide continued
oversight and to ensure that UCRF resources are invested responsibly, adopted a Strategic Plan in
2009 to target UCRF resources in areas where they can have maximum impact:

• Strategic research priorities in genetics, novel therapies, and North Carolina cancer outcomes; 

• Clinical excellence through selective opportunities that enables UNC to continue to be a leader in a
rapidly changing field of research; and

• Critical infrastructure such as technology, training, outreach and other core resources.

A strategic plan refresh in 2014 endorsed and updated these directives. A new plan to guide progress
during the next five years has been initiated.

UNC Lineberger has been a National Cancer Institute-designated cancer center for more than 40
years. In 2016 the NCI gave Lineberger an “exceptional” rating – the highest that a cancer center can
earn – and cited the UCRF as a significant reason for UNC’s top ranking.

Complementing the UCRF’s significance in ongoing research, infrastructure and public service are
the state’s two major capital investments in cancer care. The North Carolina Cancer Hospital, which
opened in 2009 and is UNC Lineberger’s clinical home, serves patients from all 100 counties. More
than 198,000 patient visits were made to the cancer hospital and its affiliated clinics in FY 2018.
Marsico Hall opened in 2014 to serve as a cross-disciplinary collaborative research facility, with
cutting-edge equipment and technology that further accelerates research capabilities.

The UCRF has been an important investment that has generated significant economic and health
benefits that will only continue to grow as UNC remains a global leader in the fight against cancer. 
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A. Cancer Data Resources
• Carolina Breast Cancer Study, Phase 3
• Cancer Information and Population Health Resource (CIPHR) *
• Lung Cancer Screening Registry
• UNC Health Registry *

B. Understanding Cancer Disparities
• Comparative effectiveness of breast cancer screening and

diagnostic evaluation by extent of breast density *
• Comparative effectiveness and survivorship health in bladder

cancer *
• Economic burden of metastatic breast cancer across life course
• Evaluating the effect of the breast density legislation on

supplemental screening
• Geographic Variation of Colorectal Cancer Mortality in North

Carolina: A Spatial Analysis Approach 
• GMaP: Geographic Management of Cancer Health Disparities

Program *
• Healthcare utilization for patients with brain metastases *
• Molecular, treatment and behavioral factors in breast cancer race

disparities *
• Racial difference in financial impact of prostate cancer treatment

and outcome
• Reproductive health after adolescent and young adult cancer
• Risk-based breast cancer screening and surveillance in community

practice *
• Rural/urban and distance to care disparities in stage of diagnosis

and treatment of cervical cancer in North Carolina * 
• Trends and quality of testicular cancer care in North Carolina *

C. Cancer Screening
• Carolina Cancer Screening Initiative
• Improving targeted colorectal cancer screening in the elderly *
• Mailed reminders plus fecal immunochemical testing (FIT) to

increase colorectal cancer screening among patients of Roanoke
Chowan Community Health Center

• Randomized trial of a culturally-adapted colorectal cancer
screening decision aid designed for American Indians

D. Cancer Survivorship
• Adolescent/Young Adult Horizon Study *
• Efficacy of a couple-focused, tailored, symptom self-management

mHealth intervention for prostate cancer patients and partners  
• Improving cancer survivorship care across North Carolina:

Training group intervention leaders
• mHealth Physical Activity Intervention for survivors of

adolescent/young adult cancers

E. Clinic-based Prevention
• My Body My Test
• Normalizing preteen HPV vaccination with practice-based

communication strategies *
• Duke – UNC Tobacco Treatment Specialist Credentialing

Program

F. Community-based Prevention
• Cancer Conversations
• Communication strategies to increase HPV vaccine intentions
• Get Real & HEEL: Remote Video Participation
• North Carolina BEAUTY and Health Project 2

G. Improving Treatment Outcomes
• ACCURE - Accountability for Cancer Care through Undoing

Racism and Equity
• Get Real & HEEL
• Impact of geographic region, treating facility, and physician

network characteristics on outcomes for patients with acute
leukemia and multiple myeloma in North Carolina *

• NC ProCESS * 
• Surgical Treatment of Early-Stage Breast Cancer and the Impact

on Cancer-Related Treatment Costs
• Tobacco cessation for cancer patients
• UNC Cancer Network Lay patient navigation program
• UNC Cancer Network Telehealth Lectures *

* All counties

OUTREACH ACROSS NORTH CAROLINA
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FACULTY IMPACT: RESEARCH AND SERVICE

Lisa A. Carey, MD, physician-in-chief of the N.C. Cancer Hospital, was appointed to
the Susan G. Komen’s Scientific Advisory Board. In this position, Carey is responsible
for helping guide Komen’s $956 million research program – second only to the U.S.
government in funding of breast cancer research. The Richardson and Marilyn Jacobs
Preyer Distinguished Professor in Breast Cancer Research at UNC School of Medicine
and Division Chief of Hematology and Oncology, Carey is internationally recognized
for her research investigating the genetic underpinnings of the molecular subtypes of
breast cancer, especially triple negative and HER2-positive breast cancer.

Blossom Damania, PhD, was named a fellow by the American Association for the
Advancement of Science, the world’s largest general scientific society, in honor of her
landmark discoveries and contributions to biomedical sciences in the fields of virology,
cancer biology and immunology, involving both basic science and translational research.
Damania, co-director of the UNC Lineberger Virology and Global Oncology
programs, is the Boshamer Distinguished Professor in the UNC School of Medicine’s
Department of Microbiology and Immunology, and the school’s vice dean for research.

Paul A. Dayton, PhD, a professor in the UNC-Chapel Hill and North Carolina State
University Joint Department of Biomedical Engineering, was inducted into the
American Institute for Medical Engineering College of Fellows in recognition of his
contributions to biomedical engineering in the areas of contrast-enhanced ultrasound
imaging and ultrasound-targeted therapeutics. Dayton and his team are researching a
non-invasive form of ultrasound technology that can image the abnormal blood vessels
feeding tumors. He recently won a $3 million National Cancer Institute grant to
support this research in collaboration with NC State College of Veterinary Medicine.

Joseph DeSimone, PhD, the Chancellor’s Eminent Professor of Chemistry in
the College of Arts and Sciences at UNC-Chapel Hill and the William R. Kenan, Jr.
Distinguished Professor of Chemical Engineering at North Carolina State University,
was presented with the 22nd Heinz Award in the Technology, the Economy and
Employment category. DeSimone was recognized for his achievements in developing
and commercializing advanced technologies in green chemistry, nanoparticle
fabrication, precision medicine and 3-D printing. 

Gianpietro Dotti, MD, received a grant from the Rivkin Center for Ovarian Cancers
to conduct early laboratory studiesusing genetically engineered immune cells, called T-
cells, to treat ovarian cancer, the fifth-deadliest cancer among U.S. women. Dotti,
internationally recognized for his design and development of immunotherapeutic
approaches to treating cancer, and his colleagues discovered that an antigen is present
on most ovarian cancer cells, and they are studying whether they can modify the T cells
to recognize the antigen and then direct an attack against the cancer.
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Jack Griffith, PhD, was elected into the National Academy of the Sciences, which is
considered one of the highest scientific honors in the United States. Griffith, the Kenan
Distinguished Professor in the UNC School of Medicine Department of Microbiology
and Immunology and Department of Biochemistry and Biophysics, has conducted
extensive research utilizing high-resolution electron microscopy to visualize protein-
DNA interactions. His laboratory’s work seeks to answer basic questions of how DNA
and proteins interact in cancer and other diseases.

Gary Johnson, PhD, received a $14 million, six-year award from the National Institutes
of Health as part of its “Illuminating the Druggable Genome” initiative. This NIH
initiative awarded only three grants of this type in 2017. Johnson, the Kenan
Distinguished Professor of Pharmacology and former chair of the department, is
leading the studies on protein kinases, key regulators of cell function that influence the
development of cancer.

Deborah K. Mayer, PhD, RN, AOCN, FAAN, was appointed to an advisory role with
the National Cancer Institute on issues related to cancer survivorship. She will serve as
interim director of the NCI’s survivorship program for a year. Mayer, director of cancer
survivorship at UNC Lineberger and a professor at the School of Nursing, is nationally
recognized for her expertise in cancer survivorship research. Mayer is providing insight
on current and future research projects with the NCI’s Division of Cancer Control and
Population Sciences (DCCPS), and will partner with colleagues across DCCPS, the
NCI and the National Institutes of Health to address issues in cancer survivorship.

Matthew Milowsky, MD, was elected as co-chair of the Bladder Cancer Task Force of
the National Cancer Institute’s Genitourinary Cancers Steering Committee, which
promotes the best clinical and translational research for patients with genitourinary
cancers. Milowsky, co-director of the Urologic Oncology Program and section chief of
Genitourinary Oncology at UNC Lineberger and associate professor in medicine at
UNC School of Medicine, conducts clinical and translational research, with a particular
interest in the design of clinical trials that utilize novel immunotherapies and those that
use an integrated genomics approach to guide new therapies.

Donald Rosenstein, MD, was elected president of the American Psychosocial
Oncology Society, the only inter disciplinary professional organization in the United
States dedicated to psychosocial cancer care, education and research. Rosenstein is
director of the UNC Lineberger Comprehensive Cancer Support Program and
professor of psychiatry at the UNC School of Medicine.
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ECONOMIC IMPACTS

To assess whether the UCRF is achieving its goal of stimulating North Carolina’s economy, UNC Lineberger again
hired Tripp Umbach, a nationally respected consulting firm, to estimate the UCRF’s economic impact for Fiscal Year
2018. Tripp Umbach examined the UCRF’s immediate impact on state income growth and employment, and the
UCRF’s overall economic impact was estimated as the sum of its direct and indirect and induced impacts (see the full
report in the Appendix). Direct impact resulted from two major sources: expenditures from the UCRF itself, and the
expenditure of UCRF-attributable research funds awarded to UNC by federal, foundation and other sources. The
indirect and induced impact was calculated by applying standard multipliers to direct expenditures.

For Fiscal Year 2018, UCRF’s total allocation was almost $47.8 million. Using standard methodologies, Tripp
Umbach estimated that in FY 2018 the UCRF:

• Had an overall economic impact of $432.2 million, including $231.1 million in direct spending and $201.1 million
in indirect and induced impact attributable to external grant funding and downstream spending by employees,
vendors and contractors.

• Generated more than $9 in economic impact for every UCRF dollar expended.

• Supported more than 2,620 jobs, including the direct support of 1,105 jobs and an additional 1,515 jobs through the
increased extramural funding and the indirect and induced impacts of those direct jobs and the spending generated
within North Carolina.

• Resulted in nearly $14.8 million in state and local tax revenues to North Carolina.

Tripp Umbach has been used for the UCRF economic analysis since FY 2013. Prior to that, economic impact analyses
were performed by SRA International and the UNC Center for Competitive Economies (Frank Hawkins Kenan
Institute of Private Enterprise) using slightly different methodologies. The FY 2018 amount brings the total economic
impact of the UCRF since its inception to more than $2.8 billion.

Faculty Job Creation and Retention
Great faculty are at the core of the UCRF’s successes. They spearhead the groundbreaking research that leads to
important advancements in cancer treatment, prevention and early detection. They also hire staff, train students and
fellows, purchase equipment, and earn research funding from other sources both inside and outside North Carolina.
Since the UCRF was created in 2007, it has had a tremendous positive impact on cancer research faculty: 

• Recruitment: The UCRF has supported the recruitment of 16 faculty this year, and 201 since its creation. These
faculty are developing a wide range of research programs in cancer genomics, nanomedicine, quantitative biology,
health outcomes, multiple cancer types, health communications, and other areas critical to improving cancer
prevention, diagnosis and treatment in our state. 

• Retention: UCRF support has enabled the retention of 7 UNC faculty this year, and 48 since its inception, allowing
top talent to stay at UNC where they can continue their research and clinical care.
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Extramural Funding Growth
Almost all extramural funds come to UNC from outside North Carolina, adding significantly to the state’s economy.
The UCRF’s Strategic Plan establishes extramural research funding – particularly competitive federal funding – as a
key measure for UCRF success. UCRF support is keeping the state at the forefront of research nationally and
leveraging significant amounts of extramural research funds for North Carolina. 

Faculty members have used UCRF support to underwrite research, and they have leveraged the findings from those
studies to generate additional funding from outside sources. For example, Andrew Wang, MD, whose research has
been supported by the UCRF, recently received a prestigious four-year, $2.09 million UNC Research Opportunities
Initiative grant from the UNC system to support his work investigating pharmacoengineering approaches to enhance
the immune response to neoantigens. And Daniel Reuland, MD, received an Accelerating Colorectal Cancer
Screening and Follow-Up Through Implementation Science grant, which will provide $3.7 million over five years
from the National Cancer Institute’s Moon Shot Initiative. Reuland will use the grant to launch a project to address
colorectal cancer disparities in North Carolina, building on the work of the UCRF-supported Carolina Cancer
Screening Initiative.

FY 2018 funding from outside sources that is directly attributable to the UCRF totaled $183.3 million in annual total
cost dollars. A complete list of the awards is included in the Appendix.

Intellectual Property, Innovation, and Entrepreneurship
By encouraging research innovation, the UCRF has promoted entrepreneurship and has created jobs and spinoff
companies. The UCRF collaborates with UNC’s North Carolina Translational and Clinical Sciences Institute to
emphasize an entrepreneurial mindset at UNC, and supports specialized staff to maximize the development and
licensing of university intellectual property. More than 45 startup companies have launched or expanded their reach
thanks to the UCRF. These companies, including G1 Therapeutics, Genecentric, Epicypher, Epizyme, and Liquidia,
to name a few, are attracting external grant support, drawing venture capital investments, and creating private-sector
jobs as a result. Since 2009, UNC Lineberger startup companies have raised more than $300 million from the
National Institutes of Health, angel investors, and venture capitalists.
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RESEARCH IMPACTS

Our faculty are the key to UNC Lineberger’s national leadership in cancer research. Lineberger faculty and staff not
only lead a variety of cutting-edge treatment and research efforts based at our clinical home in Chapel Hill – they also
are partnering with hospitals, clinics and public health organizations in all 100 North Carolina counties to improve
cancer outcomes across the state through better cancer screenings, survivorship support, and community-based
prevention. They strive to improve treatment outcomes for all patients and reduce cancer disparities that are caused by
barriers to care and other factors.

UNC Lineberger has been a National Cancer Institute-designated cancer center for more than 40 years. In 2016, the
NCI awarded Lineberger an “exceptional” rating – the highest a cancer center can earn – and cited the UCRF as a
significant reason. 

The Cancer Research Fund Committee adopted a Strategic Plan in 2009 to guide the most effective and responsible
use of the state’s investment. This section of the annual report highlights some of our successes in each of the Strategic
Plan’s primary areas.

Research Priorities
The Plan prioritizes UCRF resources by targeting three specific research priorities where – with focused investment in
major scientific programs, disease-based initiatives, or cutting-edge research platforms – UNC Lineberger could have
meaningful impact and become a world leader:

• Understanding the Role of Genetics in Cancer Causation and Treatment: to discover the genes that predispose
families to cancer and that predispose cancer patients to poor treatment outcomes – especially by looking for the
various genetic mutations in specific cancer subtypes that lead to cancer therapy failure.

• Developing Novel Therapeutics: to devise new therapies that are targeted to the specific vulnerabilities of
treatment-resistant cancers, and to develop new ways of delivering treatments that reduce toxic side effects for
patients. This research priority relates closely to the genetics initiative, and makes key observations that will be
utilized in clinical applications as quickly as possible. It also dramatically expanded UNC Lineberger’s ability to take
a national leadership role in the investigation and development of innovative, first-in-class immunotherapy
approaches to cancers that failed to respond to standard therapies.

• Optimizing NC Cancer Outcomes: to enhance the quality of oncology and survivor care, and to build population-
based datasets that track the occurrence and treatment of cancer across North Carolina in order to support research
designed to improve community prevention, early detection and access to modern therapy. The ultimate goal is to
understand North Carolina’s cancer problem at a level unprecedented in the nation and to design research
interventions aimed at rectifying these problems at the practice, health system and community levels. 

Clinical Excellence and Infrastructure
Because the Cancer Research Fund Committee recognized the need for UNC Lineberger to be able to adapt to a
rapidly changing field, the Strategic Plan highlighted the importance of establishing critical infrastructure and
pursuing selective opportunities, outside of the three general research priorities, where UNC Lineberger could strive
for clinical excellence and have a major impact.  
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This approach allows the UCRF to seize research or clinical opportunities as they arise and to provide the top minds
in the field with the resources they need. Examples include seed funds to recruit top researchers; support of technology
and equipment for use by multiple faculty members; competitive, innovative pilot projects; and the development of
shared research resources. Thanks to the UCRF, UNC Lineberger has been able to recruit, retain and support
outstanding faculty members with expertise and leadership in key clinical areas.

Investments in imaging, informatics and fundamental research techniques have given our clinician scientists the tools
they need to improve patient outcomes, while virtual tumor boards and telemedicine connect doctors and hospitals
across the state with UNC Lineberger’s oncology experts. The UCRF provides the opportunity to grow our
multidisciplinary excellence in cancer care and to develop a statewide infrastructure that helps bring leading-edge
clinical research and applications into community engaged practices and research institutions across North Carolina.

RESEARCH PRIORITY 1: GENETICS IN CANCER CAUSATION AND TREATMENT 

Unprecedented genetics collaboration yields key discoveries
UNC Lineberger’s role as a leader in The Cancer Genome Atlas
(TCGA), a large-scale collaborative effort to analyze more than
10,000 different tumor samples in order to gain a better understanding
of cancer genomics, has put UNC Lineberger researchers at the
national forefront of many new revelations about how genetic changes
influence the growth and spread of various cancers. 

Supported by the National Human Genome Research Institute and
the National Cancer Institute, TCGA focused on identifying
similarities between cancers based on changes in their genes and in the
way their genes are expressed. The initiative involved more than 150

researchers at more than two dozen institutions across North America, and it is coming to a close after generating
comprehensive, multi-dimensional maps of the key genomic changes in 33 different types of cancer. 

The UCRF has been a major source of support for key investments in laboratory tools, infrastructure, and faculty that
enabled UNC Lineberger to take a leadership role in TCGA. This positioned UNC Lineberger researchers to be
authors on 26 TCGA papers published in multiple leading journals in April 2018. Katherine Hoadley, PhD, assistant
professor in the UNC School of Medicine Department of Genetics, led teams that published two of the final TCGA
studies that have revealed important new findings.

One study supports an additional classification for human tumors based on the individual cell type from the organ in
which they started. Using a molecular-based approach to help classify cancers could help improve clinical care and lead
to the development of more effective treatment methods.

More than 10 years ago, researchers found that cancer is not a single disease, but many. They also learned that different
cancer subtypes can occur within a single anatomic location, such as the breast or liver. Hoadley’s new study found that
some cancers are very similar molecularly to others that originated from the same starting cell type, even if they
originated in a different organ. For example, squamous cell cancers from the head and neck, lung, and bladder, cervix,
and esophagus had strong molecular similarities despite their various locations. 

“Tumor location has been the primary method for determining treatment for a given cancer patient,” Hoadley said.
“This study helps us get a better understanding of the relationship across and within different tumor types. If tumors
are genetically diverse within an organ, we should rethink the way we treat them.”
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Hoadley’s other study discovered the genetic and genomic characteristics that define testicular germ cell cancers after
analyzing 137 testicular germ cell tumors for potential mutations and other molecular changes. They identified
molecular features of testicular germ cell cancers that could inform future efforts to improve treatment decisions.

Hoadley and her colleagues also identified markers that could potentially be used to monitor patients to see if their
cancer had come back. They discovered that certain microRNAs were expressed differently in the different types of
testicular germ cell tumors, and could potentially be explored as markers of low risk, or cancer recurrence.

Blood mutations could contaminate genetic analyses of tumors 
UNC Lineberger researchers have shown that blood cell mutations
accounted for as many as 8 percent of the mutations identified in
large-scale genetic sequencing efforts at two major academic centers –
potentially leading to errors in interpreting sequencing results. 

Catherine C. Coombs, MD, and her colleagues used genetic
sequencing results to identify mutations within solid tumor tissue as a
way to help guide personalized care decisions for patients. Genetic
mutations in blood cells that have made their way into tumors could
mislead physicians looking for genetic tumor changes, which could
result in misinformed treatment decisions.

For the study, researchers reviewed data from patients with solid tumor cancers who had genetic sequencing tests
performed by Foundation Medicine as part of their routine clinical care at the N.C. Cancer Hospital and the Moffitt
Cancer Center between 2013 and 2017. They also analyzed sequencing results for blood samples. A subset of patients
at the N.C. Cancer Hospital had their tumors and their blood sequenced through UNCseq, a UCRF-supported
genetic sequencing clinical trial run by UNC Lineberger researchers.

The study shows an advantage to “paired” sequencing tests, which evaluate mutations in both the blood and the tumor.
“It adds expense, but it can be useful in determining whether a suspicious mutation is blood-derived, or tumor-
derived,” said Coombs, an associate member of UNC Lineberger and an assistant professor of medicine in the division
of hematology/oncology. 

Researchers define structure, function of enzyme key to blood cancers 
UNC Lineberger researchers collaborated on a study to determine the
structure and function of DNMT3A, an enzyme that is commonly
mutated in blood disorders and cancers including acute myeloid
leukemia.  

Mutations in DNMT3A are thought to be one of the first mutations
that set blood stem cells on a path to leukemia.

DNMT3A normally helps to maintain the patterns of “chemical tags”
in the DNA to keep certain genes in check. UNC Lineberger’s Greg
Wang, PhD, working with scientists from University of California,
Riverside, identified how DNMT3A places a type of chemical tag at

specific DNA sequences, and how mutations in the enzyme can lead to a change in the development course for the
cell, as seen in cancer and developmental disorders.

“Now, because we understand the structure of this enzyme and its interaction with DNA, we see where exactly the
cancer-related mutations often occur,” said Wang, an associate professor in the UNC School of Medicine Department
of Biochemistry & Biophysics. 
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In 2016, this same group of UNC Lineberger researchers discovered that a specific mutation in the DNMT3A gene
contributes to the progression of blood cancer by interfering with the way proteins within the enzyme interact with
each other. 

The new study builds on that understanding by showing that cancer cells also often gain somatic mutations to change
DNMT3A’s interaction with DNA. When a mutation affects the enzyme’s ability to bind with DNA, it changes
patterns of the chemical tags in DNA, which affects the cell’s future development and can lead to cancer.

Genetic sequencing leads to new method of classifying cancers, treatment strategies based on immune response
In a project that makes unprecedented strides in the understanding of
how the immune system responds to cancer, UNC Lineberger
researchers and colleagues from The Cancer Genome Atlas (TCGA)
analyzed thousands of cancer samples across multiple different tumor
types to classify them based on the body’s defense response – showing
a path toward more effective immunotherapy treatments.

Two TCGA studies led by UNC Lineberger’s Ben Vincent, MD,
assistant professor in the Division of Hematology/Oncology, have
made breakthroughs in key areas in immunotherapy research. One
study has revealed how patients’ immune systems respond to a
particularly aggressive breast cancer, providing a basis for improved
treatment. The other study discovered that tumor cells produce an
immune “microenvironment” around them that offers a new method
for categorizing and may offer new therapeutic options, including
immunotherapies, for some patients.

About half of patients with triple negative breast cancer will also
develop cancer in the brain once the breast cancer has begun to spread.
Vincent and colleagues hope to improve outcomes for patients with
breast cancer brain metastases by using the immune system as a basis
for treatment.

They analyzed samples of triple negative breast cancer that had spread to the brain along with matched primary
tumors and used genetic sequencing to determine what types of immune cells were present in the tumors. The
researchers found that triple negative breast cancer brain metastases typically had lower numbers of immune cells in
them, but that the immune cells present were of a type that typically has responded to specific treatments: immune
checkpoint inhibitors. These are new drugs that “remove the brakes” on immune cells to allow them to attack tumors.
The researchers believe that if they can increase the numbers of immune cells that are able to get to the brain
metastases, they would see a better response to checkpoint inhibitor therapies.

“This research is still early, but we think that if we can find a way to get immune cells there, they will be responsive
there – they will do their job,” Vincent said. 

Vincent and colleagues also revealed a new method for categorizing cancers based on their findings about the
characteristics of the immune “microenvironment,” the collection of non-cancerous cells found in a tumor sample that
are part of the immune system. Using different types of genetic sequencing methods, including analyzing DNA, gene
expression, and other genomic approaches, the researchers identified different types of immune cells and signals within
tumors. They found that not all cancers shared the same immune system features and determined there were six
different subtypes of immune microenvironments.
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Mapping the molecular complexity of tumors based on their immune responses will help design treatment strategies
that can improve the immune system’s ability to recognize and attack tumors, the researchers said. 

“This new classification is associated with cross-talk between the genetic makeup of the tumor and the immune
response,” said paper co-author Jonathan Serody, MD, UNC Lineberger’s associate director for translational sciences,
and the Elizabeth Thomas Professor of Medicine, Microbiology and Immunology in the UNC School of Medicine.
“These findings shed a lot of light on the interaction of the tumor and immune system and provide a rational
approach for immune-targeted therapy.”

RESEARCH PRIORITY 2: DEVELOPING NOVEL THERAPEUTICS

UNC researchers focus on nanoparticles to improve disease tracking, drug delivery
From tracking the spread of disease to precisely delivering or boosting
the effectiveness of drug therapies, nanoparticles are small in size but
can have a big impact on the way cancer is diagnosed and treated. The
research of UNC Lineberger member Andrew Z. Wang, MD, utilizes
these tiny particles in several different ways in an effort to improve
cancer care. 

In lab studies using nanoparticles to bind molecules that can unleash
and stimulate immune cells, Wang and his colleagues found they can
more effectively trigger the body’s defenses against cancer – offering a
promising new nanotechnology-based delivery method for an
immunotherapy combination.

“Our immune cells have both positive and negative signals, like red lights and green lights,” said Wang, associate
professor in the UNC School of Medicine Department of Radiation Oncology. “It’s part of the balance of the immune
system -- if you get too much immune activation, you get autoimmune disease. If you go the other way, immune
suppression can allow tumors to gain a foothold and grown. We are studying a combination of treatments that both
send green light signals to attack, and to block red light signals. Our study suggests that if you’re able to present two
different therapeutics at the same time to immune cells to help them fight cancer, the effect is greater.”

Immune cells called T-cells can fight and kill tumors, but they have regulatory signals that limit their effectiveness.
Treatments called checkpoint inhibitors have been developed to block the “red light” regulatory signals so the T-cells
are more effective in fighting cancer. Clinical trials have launched to test combining these checkpoint inhibitors with
treatments designed to send “green light” signals to boost the immune response. UNC Lineberger researchers
developed a mechanism that combines these two compound types on a single nanoparticle with the goal of producing
better results.

Wang’s findings have led the UNC System recently to award him and his colleagues a prestigious four-year, 
$2.09 million UNC Research Opportunities Initiative grant to support this work investigating pharmacoengineering
approaches to enhance the immune response to neoantigens. 

Wang is also using nanoparticles to “trap” cancer cells as they circulate around the body as a way to improve disease
tracking. Free-floating cancer cells are cast off from tumors and circulate in the blood, but are often hard to find amid
the billions of ordinary red blood cells and other cells found in the blood. Accurately counting these cast-off cells could
provide an additional way to screen for disease or track the effectiveness of treatment.

Wang and his collaborators counted circulating cancer cells in the blood of 24 patients undergoing radiation treatment
for head-and-neck, prostate, rectal or cervical cancer. By forcing the free-floating cancer cells to slow down and using
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tree branching-like nanoparticles to develop stronger molecular traps, they captured an average of 200 circulating
tumor cells from each milliliter of a patient’s blood – giving them a more accurate picture of cancer in each patient.
They found that the numbers of circulating tumor cells dropped while patients were undergoing radiation therapy, and
the numbers subsequently rebounded in those patients that ended up requiring additional treatment — suggesting
that this technology could supplement other techniques for tracking the progress of treatment.

“Oftentimes, post treatment, we end up scanning patients frequently,” Wang said. “Maybe the future is, instead of
doing expensive scans, we can do a blood test, and if the test result shows no change, we leave them alone. If it
suggests there may be trouble, we may then do additional scans to locate the recurrent tumor.”

By forming clots in tumors, immune cells aid lung cancer's spread 
UNC Lineberger’s Chad Pecot, MD, a medical oncologist, and
colleagues have found that immune cells that flock to a particular type
of lung cancer and help form clots within tumors to promote healing
are actually building a foundation for the tumor to spread within the
body.  

Squamous lung cancers, which account for about 30 percent of all lung
cancers, make a signal called CCL2 to help recruit immune cells called
inflammatory monocytes. These immune cells build fibrous clotting
scaffolds in response to the wound – but these scaffolds also allow
tumor cells to migrate and spread to other parts of the body. When
looking at tumor samples from patients, the researchers found that

tumors with high amounts of clotting fibers were associated with an increased risk of the tumor spreading.

Researchers genetically manipulated the expression of CCL2 in a metastasis model developed in their laboratory and
found that low expression was linked to reduced metastasis, while high expression was linked to enhanced metastatic
features. They also found that the presence of a clot made it easier for cancer cells to move and migrate. And by using
a compound that blocks CCR2, a receptor on the surface of the inflammatory monocytes, researchers saw a significant
decrease in lung metastases. 

“We want to make progress for patients with lung squamous carcinoma and expand the therapeutic options available
to these patients,” said Pecot, an assistant professor in the UNC School of Medicine Division of Hematology/
Oncology and the study’s corresponding author. “The more we understand the progression of the disease, including
how metastases occur, the more we’ll be able to understand how we can regress this disease, or just keep it in check.
We believe there are ways we can teach these tumors how to heal.”

Bladder cancer model could pave the way for better drug efficacy studies 
Not all bladder cancers are the same, and it has been difficult to for
scientists to understand the biology of different bladder tumors – and,
as a result, to develop therapies that work effectively on various cancer
types.

But now, UNC Lineberger’s William Kim, MD, Benjamin Vincent,
MD, and colleagues have developed a new mouse model that may
help them uncover why only a fraction of patients respond to new
treatments that rely on checkpoint inhibitors, a class of
immunotherapy drugs that “remove the brakes” that keep the immune
system from attacking cancer cells.
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Five checkpoint inhibitors have been approved for metastatic, or locally advanced, bladder cancer since May 2016,
giving patients additional options after standard therapy fails. But studies have shown that less than a quarter of
patients will respond to these drugs.

The new mouse model of luminal bladder cancer, one of the two subtypes of advanced bladder cancer, was used along
with an existing model for basal-like bladder cancer (the other subtype of bladder cancer) to examine features that may
determine the effectiveness of checkpoint inhibitors.  Researchers studied the immune microenvironment – the
immune cells in and around the tumor – for each subtype. They found lower levels of immune cells in and around
luminal tumors, and that the new luminal model did not respond as well to the immune checkpoint inhibitors.

These are the type of studies that can help doctors predict who will – or will not – respond to the new expensive drugs.

Researchers also studied both subtypes’ levels of neoantigens – proteins that sprout on the surface of cancer tumors as
a result of DNA mutations or other changes in cancer cells. Scientists are interested in using neoantigens to predict
response to immunotherapy treatments, or as drug targets.

The researchers used genetic sequencing to predict which abnormal proteins would appear on the surface of the cancer
models, and then studied the extent to which the abnormal markers triggered the immune system. They found the
luminal subtype had fewer markers that had the ability to trigger the immune system. Future research will investigate
how neoantigens help elicit an immune response, and whether they can augment the activity of checkpoint inhibitors.

Timing treatments based on circadian clocks could optimize chemotherapy 
Tiny protein-operated clocks inside our cells that run based on the 24-
hour day cycle are important for the biological function of different
organs. It is unclear, though, how these circadian clocks interact with
other basic and crucial biology, such as DNA repair.

UNC Lineberger scientists led by Nobel laureate Aziz Sancar, MD,
PhD, the Sarah Graham Kenan Distinguished Professor of
Biochemistry and Biophysics, have developed a way to measure the
repair of DNA damage caused by cisplatin – a common anti-cancer
drug. Sancar’s lab measured DNA repair after cisplatin treatment over
a 24-hour circadian cycle throughout an entire genome of a mammal,

determining for the first time which genes were repaired, where exactly, and when, laying the groundwork for a more
precise use of anti-cancer drugs. 

Cisplatin kills cancer cells by binding to particular parts of the cancer cell’s DNA, but its toxic side effects on the
kidneys, liver, and nervous system limit the drug’s usefulness. Knowing how and when normal cells in various organs
undergo DNA repair would help doctors understand the best times to administer drugs. Sancar’s lab hopes to use
chronotherapy – adjusting the timing of treatments according to a patient’s biological clock – to ramp up cancer cell
death while reducing side effects by taking into account when DNA repair occurs, which is a crucial aspect of cancer
and normal health.

To discover how the circadian clock and DNA repair interact, the researchers treated mice with cisplatin over a 24-
hour period and used a method they developed over several years to measure the repair of DNA damage throughout
the genome of a mouse. They pinpointed nearly 2,000 genes that were repaired according to the circadian clock.
Sancar’s lab found that the DNA repair affected different parts of these genes – some repair processes peaked at pre-
dawn or pre-dusk, but other repairs peaked only at pre-dusk. 

“Our work suggests it could be best to give cisplatin to patients when their normal cell DNA repair is at its zenith,”
said Sancar, one of three scientists who won the 2015 Nobel Prize in Chemistry for showing how DNA is repaired
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after damage. “Right now, we are still learning the basic mechanisms of DNA repair in relation to the circadian clock.
But we think understanding the precise ways our circadian clocks work is key to slowing the progression of cancer.
And we think it’s possible to harness the power of chemotherapy while decreasing toxic side effects.”

Researchers identify brain cancer target, develop immunotherapy approach to attack it 
An international team of researchers led by UNC Lineberger’s
Gianpietro Dotti, MD, has genetically engineered immune cells to
hunt and kill brain tumors – an approach that holds promise for a new
immunotherapy treatment for glioblastoma, the most lethal primary
brain tumor.

Conventional glioblastoma treatments, which typically include surgery,
radiation and chemotherapy, typically produce a survival benefit of less
than a year and a half. Only about one third of patients with brain and
other nervous system cancers live five years. 

UNC researchers, in collaboration with the Fondazione Istituto di
Ricerca e Cura a Carattere Scientifico in Milan, Italy, have modified immune cells to hunt brain tumors displaying a
new molecular target called CSPG4, which is highly prevalent on brain cancer cells. Their preclinical studies of
immune cells engineered to recognize CSPG4 showed promise for controlling tumor growth in mouse and cell
models for glioblastoma.

“Glioblastoma is a tumor of the brain that has a very low chance of being cured with current available therapies,” said
Dotti, a professor in the UNC School of Medicine Department of Microbiology and Immunology and the senior
author of the study. “This is a potential new way to treat these tumors using the immune system.”

The study is part of a research program launched at UNC Lineberger to develop personalized immune-based
treatments called chimeric antigen receptor T-cell, or CAR-T, therapies. This approach involves removing a patient’s
immune cells and genetically engineering them to recognize and attack cancer. Other centers have launched CAR-T
clinical trials for glioblastoma, but the UNC Lineberger team designed immune cells that hunt CSPG4, a different
antigen on the surface of glioblastoma cells that they believe could be more potent than other targets.

The researchers found that T-cells genetically engineered to target CSPG4 controlled the growth of tumor cells in
multiple models of the disease. They also found an immunosuppressive response by brain cancer cells that could limit
response of CAR-T cells to glioblastoma – a problem that researchers hope to tackle in future studies.

UNC Lineberger researchers have already launched clinical trials for CAR-T cell-based therapies in patients with
blood cancers, but Dotti said they are planning to try to investigate this approach for glioblastoma and other solid
tumors as well. As envisioned, the glioblastoma clinical trial would focus on patients with advanced recurring disease
that requires additional surgery. To further ensure patient safety, researchers plan to incorporate a so-called “safety
switch” into the therapy so that T-cells can be eliminated rapidly if toxic effects are observed.

Narrowing the gap toward personalized medicine for pancreatic cancer 
Pancreatic cancer is one of the deadliest types of cancer – the five-year survival rate is 8 percent in the United States.
UNC Lineberger member Jen Jen Yeh, MD, is researching ways to improve survival rates by using molecular-based
approaches to individualize treatment.

One of the challenges in treating pancreatic cancer is that while stroma – a web of connective tissue that can surround
pancreatic cancer tumors – can block treatment from reaching the tumor, it may also prevent the tumor from
spreading.
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Yeh co-led a study in which researchers analyzed levels of stroma
surrounding pancreatic cancer tumors, and in distant metastatic sites.
They found the primary tumors had a significantly higher stromal
density than the cancer that had spread to solid organs. Patients with
dense stroma in their primary tumors had longer survival than other
patients.

Since stroma appears to be important to survival, Yeh said physicians
need to think before taking away the stroma on patients for whom
their stroma is protective, which makes early detection of stroma
density especially important. 

“The vast majority of pancreatic cancer patients die with metastases, so therapies are targeted to metastatic disease,”
said Yeh, a professor in the UNC School of Medicine Division of Surgical Oncology and the vice chair for research in
the Department of Surgery. “The finding that different sites of pancreatic cancer have different amounts of stroma
may have therapeutic implications.”

Previously, Yeh found that patients can have two different biological or molecular types of tumors and stroma. In a
recent study she co-authored building on her previous discovery, Yeh found that patients with one subtype of
pancreatic tumors were more responsive to treatment than were patients with a different subtype.

“These studies emphasize the potential importance of individualizing therapies for specific tumor characteristics, and
the need to develop ways to identify these characteristics with either biopsies or noninvasive imaging approaches,” Yeh
said.

Timing could matter to how responsive cancer cells are to treatment, study suggests 
DNA damage occurs routinely in cells due to sun exposure, smoking
and sometimes during the normal process of making new DNA.
Fortunately, cells have “checkpoints” that stop them from making more
DNA and dividing before the damaged DNA is repaired. But in the
case of cancer, cells may ignore these checkpoints, and go on to divide
with damaged DNA, according to a study.

UNC Lineberger’s Jeremy Purvis, PhD, has found that the timing of
when DNA damage occurs within these different checkpoints matters
to a cell’s fate. The findings could be helpful in predicting the outcome
of cancer treatment with radiation and chemotherapy, which can cause
severe damage to cancer cells’ DNA, triggering them to stop division.

For the study, the researchers used time-lapse microscopy to study cells as they moved through three cell cycle phases,
tracking the fate of individual cells after they received DNA damage. They found that the cells’ response to DNA
damage during certain cell cycle phases was strong and completely halted the cell cycle. In other phases, however, cells
were relatively less sensitive or showed delayed but steady progression.

They used the data to build a mathematical model of how timing affects checkpoint behavior. The model suggests that
the precise timing of DNA damage not only determines checkpoint behaviors, but also alters the cellular outcomes for
damaged cells.

Researchers say the findings could inform new treatment strategies for administering common cancer therapeutics.
Their findings suggest the possibility of synchronizing cancer cells in more susceptible cell cycle phases before
treatment.
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“Conceptually, it makes sense that if you could get all of the cells in the same cycle at the same time, you could damage
them all with one shot,” said Purvis, an assistant professor in the UNC School of Medicine Department of Genetics.
“The key will be finding ways to separate cancerous and healthy cells based on the timing and synchronization of their
cell cycles.”

Scientists lay the foundation for better research into anti-RAS therapies 
UNC Lineberger’s Channing Der, PhD, and colleagues have reported
new findings that could help researchers identify treatments for cancers
with mutations in the RAS gene family, which are among the most
highly mutated genes in cancer.

Despite more than three decades of research, treatments to target these
cancer-driving RAS genes have remained elusive. In a recent study,
Der and colleagues were able to screen chemical reagents to help
researchers in the search for effective RAS-targeted therapies. They
rigorously tested commercial antibodies to identify those that
accurately recognized each of the four RAS proteins made by the three
different RAS genes (KRAS, NRAS and HRAS).

“A successful anti-RAS drug has yet to reach the cancer patient,” said Der, the Sarah Graham Kenan Distinguished
Professor in the UNC School of Medicine Department of Pharmacology. “One factor that has compromised these
efforts has been the lack of well-evaluated reagents to study the three RAS genes. In our study, we completed a careful
and thorough validation of antibodies to study RAS. Our study will provide a critical guideline to improve future RAS
studies.”

Using unique scientific models, Der and colleagues were able to determine which of the commercial antibodies could
properly identify the HRAS, NRAS, and KRAS proteins. If the antibody falsely identified a protein in their models,
researchers knew it was not properly screening for RAS. By selecting the antibodies that work accurately against RAS,
scientists can improve the quality of research. They plan to use their findings in their own research on pancreatic
cancer. Der said his lab will study KRAS in pancreatic and lung cancer, NRAS in melanoma, and HRAS in head and
neck cancers.

RESEARCH PRIORITY 3: OUTCOMES

Studies explore breast cancer risk factors, effects on survivors’ newborns 
UNC Lineberger member Hazel B. Nichols, PhD, is working to
better understand risk factors for breast cancer in younger women as
well as possible effects on the babies of breast cancer survivors.

Nichols, assistant professor in the UNC Gillings School of Global
Public Health, co-led a study showing that a higher body mass index is
associated with lower breast cancer risk for younger women, in contrast
to the link between obesity and cancer risk for women after
menopause. These findings show the need to better understand breast
cancer risk factors in younger women before menopause.
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Breast cancer is most common in older women, with a median U.S. age of diagnosis at 62, and obesity has been linked
to higher risk for breast cancer in women after menopause. Since breast cancer is less common in younger women,
researchers pooled data from 19 studies to investigate breast cancer risk for a group of 758,592 women who were
younger than 55 years. Their analysis linked a higher body mass index (BMI) to lower breast cancer risk for younger
women across this age group, even for women within a normal weight range.

“Although breast cancer is more common at older ages, it’s actually the most common type of cancer diagnosed among
reproductive-aged women,” Nichols said. “Understanding risk factors that may operate differently before menopause is
critical to reducing breast cancer risk in young women, but these factors are hard to study in traditional settings where
there are fewer young women in cancer research.”

Nichols has also been part of a study on the effects of breast cancer on survivors’ children – finding that for young
breast cancer survivors, the risk of giving birth prematurely, and other health concerns for their newborns, may depend
on the type of breast cancer they had.

“This study is one piece of a larger effort to understand the needs of women with breast cancer beyond their cancer
treatment,” Nichols said. “A breast cancer diagnosis can impact a lot of different aspects of your life, and building a
family is one of them. Increasingly, research is focused on providing answers for those long-term questions that women
have.”

The study used N.C. Central Cancer Registry data to analyze the cases of 4,978 women diagnosed with breast cancer
in North Carolina between 2000 and 2013. For the group overall, they found no significant difference in the
prevalence of preterm birth, low birth weight, and other measures between women with or without breast cancer. But
for women with estrogen receptor-negative breast cancer, 18 percent of births were preterm. That compares to a rate of
about 10 percent of all births in North Carolina that are preterm, Nichols said. She cautioned that they need to ensure
this is a real finding by examining a larger number of patients.  

Compared to the general population, the birth rate for women with breast cancer in the study was about 57 percent
lower than for women who did not have breast cancer, Nichols said. Births were less common in women who received
chemotherapy, and in women who had breast cancer at more advanced stages.

The researchers plan to survey young women with breast cancer to probe possible explanations for the lower birth rate
among breast cancer survivors. They hope to determine if it is a side effect of treatment or whether the women chose
not to become pregnant. They also intend in a future study to evaluate whether preterm birth affects later outcomes for
the child’s health.  

Home HPV test may be lifesaving for women who don’t have cervical cancer screenings 
About 12,820 women in the United States will be diagnosed with
invasive cervical cancer this year, and close to one third of them will
die. The disease is highly preventable: Half of the cases in this country
are in women who are never or rarely screened. But a new study finds
that a convenient at-home test for human papillomavirus (HPV) is a
promising tool for preventing cervical cancer in underscreened women. 

Led by UNC Lineberger member Jennifer S. Smith, PhD, professor of
epidemiology at the UNC Gillings School of Global Public Health,
the study recruited 429 women in North Carolina who were overdue
for a Pap test, which analyzes cervical cells for the presence of cancer.

The participants received a kit by mail to self-collect a cervico-vaginal sample, return it by mail, and get their HPV
results by telephone. Participants also received information about where to receive affordable Pap testing at a local
clinic.
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Of the 275 women who returned a sample, 15 percent tested positive for HPV. And of the women who had 
HPV, 82 percent followed through with a follow-up in-clinic appointment for Pap testing.

Lack of health insurance and poor access to medical services are major reasons that women do not receive screening.
However, women also may be embarrassed or feel discomfort when undergoing a Pap test. The home self-test
alleviates that barrier.

“Our study aimed to approximate a scalable model for increasing coverage among infrequently screened women by
incorporating at-home HPV self-testing into a screening program,” Smith said. “Mailing self-collection kits was
feasible, with high return rates among women with infrequent screening histories. Our findings add to growing
evidence that HPV self-testing can be a powerful tool to engage hard-to-reach women at higher risk of cervical cancer
into preventative screening.”

UNC focuses on young adult oncology patient research, co-hosts inaugural symposium 
Improving care for adolescents and young adults with cancer and
sparking collaborations to drive research in this field were the goals of
the inaugural N.C. Adolescent and Young Adult Oncology
Symposium, co-hosted by UNC Lineberger and the Mountain Area
Health Education Center. 

The symposium brought together multidisciplinary providers and
researchers from around the state and included talks on many different
aspects of care for this age group, including financial burden, fertility
preservation, impact on caregivers and family, and issues of
survivorship for patients who go on to live many years beyond their
diagnosis.

Better educating health care providers on serving this population and
encouraging collaboration in research efforts are both needed to
improve care, said Andrew Smitherman, MD, MSc, the new medical
director of UNC Lineberger’s Adolescent and Young Adult (AYA)
Program. Smitherman works collaboratively with Lauren Lux,
LCSW, AYA program director, to provide personalized care and
support for people ages 13-30 who are being treated for cancer at the
N.C. Cancer Hospital and UNC Children’s Hospital. 

Smitherman said part of his charge is to grow the capacity of AYA-
focused research at UNC Lineberger. Only in the past two decades have researchers started to systematically examine
the needs specific to adolescents and young adults, and there are ongoing questions about side effects for young adult
survivors of cancer, optimal treatment regimens, and mental and emotional support.

“Adolescents and young adults are in an extreme transition,” Smitherman said. “They’re establishing their
independence, they’re establishing their romantic relationships, they’re establishing their self-identity and body image,
and that all gets turned on its head when they get a cancer diagnosis. Their future is suddenly derailed. Because of this
time of extreme developmental change and transition, it has the potential for a greater effect, and it means the needs
are different, and require unique and tailored support.”
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UNC researchers report findings on e-cigarette toxicity, vendors; explore deterring teen use
Several UNC Lineberger members have been studying e-cigarettes,
which are a major public health issue especially among adolescents and
teenagers. Besides nicotine being a highly addictive substance and
harmful to adolescent brain development, researchers are still
discovering the hidden impacts of e-cigarette use.

Recent surveys suggest that roughly 15 to 25 percent of American
high school 11th and 12th graders have used e-cigarettes. Other
surveys showed that 10 to 15 percent of American adults have used the
products. These numbers rise every year, but so far there have been few
studies on the health effects of vaping.

One study, which created a new screening technique to test the
different toxicity levels of the more than 7,700 types of e-liquid flavors
available to consumers, found that e-liquids are far from harmless and
contain ingredients that can vary widely from one type of e-cigarette to
another. The researchers set up a database of e-liquid ingredients and
their toxicity data at www.eliquidinfo.org.

E-liquid’s main ingredients of propylene glycol and vegetable glycerin
have been considered non-toxic when delivered orally, but e-cigarette
vapors are inhaled. The UNC scientists found that even in the absence
of nicotine or flavorings, small doses of these two organic compounds

significantly reduced the growth of the test cells. E-liquids include small amounts of nicotine and flavoring
compounds. The study found that these ingredients varied tremendously across the e-liquid products tested, and on
the whole, more ingredients meant greater toxicity.

Other concerns about e-cigarettes – such as the increase in online vendors and marketing practices that make it easy
for teens to buy these products – were the focus of studies led by Lineberger member Rebecca Williams, MHS, PhD.
In these studies, researchers reported that the number of online e-cigarette vendors more than tripled between 2013
and 2014, and that low prices, a range of appealing flavors and ineffective age restrictions make these products easily
accessible to youth.

“This study shows that e-cigarettes have been widely available online to minors and adults alike, at extremely cheap
prices, with a wide variety of youth-appealing flavors, and making many unsubstantiated health claims to draw in
customers,” said Williams, a research associate for cancer prevention and control at the School of Medicine.

Based on a content analysis of the 283 most popular sites, they found that vendors made a wide range of social and
health claims, including more than half citing health advantages to e-cigarettes compared to cigarettes. They also
found online pricing starting as low as $1 for disposable e-cigarettes. A prior study found that vendors’ age verification
methods do not effectively block youth access, and that many e-cigarette sellers use payment, shipping, and delivery
methods that are banned for cigarettes.

Other Lineberger members are examining teen use of e-cigarettes and how best to communicate the health risks to
young users. 

One study suggests that a lot of youth who are not interested in regular cigarettes are susceptible to using e-cigarettes,
despite the fact that very little is known about long-term health consequences of vaping. It’s estimated that there are
55,000 high school students in North Carolina at low risk of smoking cigarettes but at high risk for sustained 
e-cigarette use.
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In what is believed to be one of the first studies to analyze correlates of e-cigarette use among adolescents not
susceptible to smoking cigarettes, the researchers found that adolescents who are not susceptible to smoking cigarettes
and who thought e-cigarettes were less harmful were more likely to use e-cigarettes, and that youth exposed to 
e-cigarette vapor in public places were also more likely to use e-cigarettes. The study also found that 26 percent of
those surveyed were at high risk for future e-cigarette use.  

“Knowing that e-cigarettes contain addictive nicotine made no difference in whether teens used e-cigarettes or not,
but believing that using e-cigarettes would get them addicted did make a difference. In fact, adolescents who believed
that using e-cigarettes could get them addicted were much less likely to use them,” said UNC Lineberger’s Seth Noar,
PhD, a professor in the UNC School of Media and Journalism.

Noar said the findings are important to future efforts to communicate with adolescents about e-cigarette health risks.
He said researchers are starting to test different types of messages to better communicate about e-cigarette health risks
to prevent and deter their use. “We are testing a platform that adolescents know and love – text messaging,” Noar said.
“This is an important line of research given that e-cigarettes have become the tobacco product of choice among youth.
We need to change that.”

Chen awarded $11.9 million grant to study radiation treatments for prostate cancer 
The Patient-Centered Outcomes Research Institute has awarded UNC
Lineberger’s Ronald C. Chen, MD, MPH, a five-year, nearly $12 million grant to
fund a national comparative study of two radiation treatments for prostate cancer:
intensity-modulated radiation therapy (IMRT) and proton beam radiation. Chen,
an associate professor of radiation oncology at the UNC School of Medicine, will
lead the largest prospective study to date comparing IMRT to proton radiation for
prostate cancer in order to examine side effects, quality of life, cure rates and
survival.

More than 161,000 men in the United States will be diagnosed with prostate cancer
this year, and the disease will cause 28,000 deaths, according to American Cancer
Society estimations. About one in three men being treated for prostate cancer
receive radiation, with IMRT as the most common form of treatment. Studies have
shown that IMRT, which uses x-rays, is effective for many patients. But because
some patients may experience short- and long-term side effects from IMRT, there

is growing interest in using proton therapy – which is more expensive, and it is not yet known whether proton therapy
has fewer side effects than IMRT.

“Radiation therapy is an effective treatment for prostate cancer, but we do not have perfect knowledge about what
form of radiation therapy is most effective or the impact the various forms of radiation therapy may have on a patient’s
quality of life,” said Chen, who will serve as a principal investigator for the national study along with Dr. Nancy
Mendenhall, the medical director of the University of Florida Health Proton Therapy Institute in Jacksonville.

The study will involve a prospective comparison of IMRT and proton therapy, with a focus on patient quality of life,
toxicity and the effectiveness of controlling disease. The researchers will enroll 1,500 patients treated with proton
therapy and 1,500 patients treated with IMRT from 42 treatment centers in the United States. Chen said findings
from the study will influence health policy. Many insurers currently do not cover proton therapy for prostate cancer
due to its higher cost and the lack of scientific data measuring its effectiveness compared to IMRT.
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DEVELOPING RESEARCH PARTNERSHIPS ACROSS THE UNIVERSITY OF NORTH CAROLINA SYSTEM
UNC Lineberger’s leadership understands the value of developing research partnerships with investigators at other
University of North Carolina System institutions. In 2017, the cancer center funded eight research projects at 
NC State and East Carolina, and are in addition to UNC Lineberger’s decade-long collaboration with faculty at
North Carolina Central University. These partnerships make it possible to bring together a wider array of insights and
resources to bear on the causes of cancer, the development of novel therapies and approaches to prevent the disease.

2017 NC State Awards
Principal Investigator                 Other                                              Project Title                                                              Category

Yevgeny Brudno, PhD             Paul Dayton, PhD;                Targeting Glioblastoma Recurrence             Basic Science
Assistant Professor                   Shawn Hingtgen, PhD          Through Focused Ultrasound-Enabled
                                                                                                 Refillable Drug Depots

Heather Shive, DVM, PhD                                                    Identification of Microenvironmental           Basic Science
Assistant Professor                                                                  Contributors to Carcinogenesis 
                                                                                                 with a Zebrafish Model

Matthew Breen, PhD                                                             Genomic investigation of canine                  Basic Science
Oscar J. Fletcher                                                                     prostatecancer as a model for 
Distinguished Professor                                                          castration-resistant prostate cancer in men

Cathrine Hoyo, PhD                                                              Cadmium exposure and                                Population
Associate Professor                                                                  Hepatocellular Carcinoma                            Science

Melanie Simpson, PhD                                                          Targeting hormone elimination                    Basic Science
Professor and Head                                                                 to control prostate cancer

2017 East Carolina University Awards
Principal Investigator                 Other                                              Project Title                                                              Category

Rukiyah Van Dross, PhD                                                        Tumor vaccination with 15dPMJ2:              Basic Science
Associate Professor                                                                  assessment of DAMP-ICD induction 
                                                                                                 in melanoma

2017 UNC/NC State Collaborative Awards
Principal Investigator                 Other                                              Project Title                                                              Category

David Zaharoff, PhD              Ben Vincent, MD                  Characterization of the neoantigen-            Basic Science
Associate Professor                                                                  specific T cell response following 
                                                                                                 intravesical chitosan/IL-12 immunotherapy

Laurianne Van                         Scott Magness,  PhD             Remodeling of the Enteric Glial                  Basic Science
Landeghem, PhD                                                                    Network in Colon Cancer
Assistant Professor 
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Faculty Recruitment 

C R I T I C A L  I N F R A S T R U C T U R E
Alessandro Fichera, MD
Chief, Gastrointestinal Surgery
Professor
UNC School of Medicine
Department of Surgery
Colorectal cancer/surgery and research
University of Washington/ Seattle Cancer Care Alliance 

Natalie Grover, MD
Assistant Professor
UNC School of Medicine
Division of Hematology/Oncology 
Hematology malignancies/CAR-T therapy
University of North Carolina

Andrea Hayes-Jordan, MD
Chief, Division of Pediatric Surgery
Professor
UNC School of Medicine
Department of Surgery
Pediatric surgical oncology/sarcoma
MD Anderson Cancer Center

Ugwuji Maduekwe, MD
Assistant Professor
UNC School of Medicine
Department of Surgery
Minimally invasive pancreatic surgery
University of Massachusetts Medical School-Baystate

Colette Shen, MD, PhD
Assistant Professor
UNC School of Medicine
Department of Radiation Oncology
Pediatric cancer
Johns Hopkins University

Andrew Smitherman, MD, MS
Assistant Professor
UNC School of Medicine
Department of Pediatrics
Adolescent and young adult cancer support
University of North Carolina

Ray Tan, MD
Assistant Professor
UNC School of Medicine
Department of Urology
Urologic oncology outcomes
UCLA

Ashley Weiner, MD, PhD
Assistant Professor
UNC School of Medicine
Department of Radiation Oncology
Lung cancer
Washington University in St. Louis

D E V E L O P I N G  N E W  T R E A M E N T S
Nicholas Brown, PhD
Assistant Professor
UNC School of Medicine
Department of Pharmacology
Structural biology/cell cycle
St. Jude Children’s Research Hospital 

George Hucks, MD
Assistant Professor
UNC School of Medicine
Department of Pediatrics
Pediatric CAR-T therapy
University of Pennsylvania/Children’s Hospital of
Philadelphia

C A N C E R  G E N E T I C S
Jason Merker, MD, PhD
Associate Professor
UNC School of Medicine
Department of Pathology & Laboratory Medicine
Molecular pathology
Stanford University School of Medicine

CLINICAL EXCELLENCE AND INFRASTRUCTURE
A key function of the UCRF is to help ensure UNC Lineberger attracts world-class faculty who are the top experts in
their fields and on the cutting edge of new discoveries. This year, we were able to recruit a group of outstanding faculty
and retain those who received highly competitive offers from other institutions.



O P P O R T U N I T Y
Benjamin Calhoun, MD, PhD
Associate Professor
UNC School of Medicine
Department of Pathology & Laboratory Medicine
Breast cancer pathology
Cleveland Clinic

Wesley Legant, PhD
Assistant Professor
UNC School of Medicine
Departments of Pharmacology
UNC and NCSU Joint Department of Biomedical
Engineering
Cellular imaging
Howard Hughes Medical Institute

O P T I M I Z I N G  N C  O U T C O M E S
Melissa Gilkey, PhD
Assistant Professor
UNC Gillings School of Global Public Health
Department of Health Behavior
Behavioral change and intervention
Harvard Medical School

Megan Roberts, PhD
Assistant Professor
UNC Eshelman School of Pharmacy
Division of Pharmaceutical Outcomes and Policy 
Cancer outcomes
National Cancer Institute

Angela Stover, PhD
Assistant Professor
UNC Gillings School of Global Public Health
Department of Health Policy & Management
Cancer outcomes
University of North Carolina

Institutions from which the faculty were recruited.

Retention
C L I N I C A L  I N F R A S T R U C T U R E
Autumn McRee, MD
Associate Professor
UNC School of Medicine
Division of Hematology/Oncology 
GI Cancer

Kristalyn Gallagher, DO
Chief, Breast Surgery 
Surgical Director, Breast Care Program
Assistant Professor
UNC School of Medicine
Department of Surgery
Breast cancer/surgical oncology

O P T I M I Z I N G  N C  O U T C O M E S
Ethan Basch, MD
Director, Cancer Outcomes Research Program
Professor
UNC School of Medicine
Division of Hematology/Oncology 
Cancer Outcomes/Patient Reported Outcomes

Rebecca Fry, PhD
Associate Chair, Department of Environmental Sciences
and Engineering
Professor
UNC Gillings School of Global Public Health
Environment and Cancer

Til Stürmer, MD, MPH, PhD
Chair and Professor, Department of Epidemiology
UNC Gillings School of Global Public Health
Pharmacoepidemiology

William Wood, MD
Associate Professor
UNC School of Medicine
Division of Hematology/Oncology 
Cancer outcomes/bone marrow transplant

D E V E L O P I N G  N E W  T R E AT M E N T S
Tim Elston, PhD
Professor
UNC School of Medicine
Department of Pharmacology
Computational medicine
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SUPPORTING INFRASTRUCTURE AND SHARED RESOURCES

In addition to recruiting and retaining world-class researchers and clinicians, investments from the UCRF have
supported vital core infrastructure and shared resources. Imaging, informatics and other research tools are critical in
improving cancer research and care. The development of virtual tumor boards, telemedicine, community and provider
partnerships, and other outreach initiatives have helped us reach patients and clinical practices in every North Carolina
county. 

UNC Cancer Network educates medical professionals, patients
An important part of UNC Lineberger’s function as a teaching hospital is to provide continuing education to health
care providers across the state. A continuing medical education (CME) credit is a continuing education credit owned
by the American Medical Association. Physicians earn CME credit by attending events sponsored by an accredited
provider and can use the credit toward re-licensure, re-certification, and renewal of hospital privileges.

The UNC Cancer Network is a primary source of continuing education for oncology professionals. The program’s bi-
monthly continuing education series reaches physicians, nurses and allied health professionals across North Carolina
through live, interactive medical and nursing lectures delivered by UNC faculty. This lecture series allows practitioners
to access timely, evidence-based oncology therapeutic updates from the convenience of their own practice – and earn
continuing education credits. Medical professionals earned 1,159 CME credit hours this year. 
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UCRF resources also have significantly improved UNC Lineberger’s ability to connect with oncologists and cancer
patients across North Carolina. Using the infrastructure supported by UCRF funds, UNC faculty regularly hold
virtual “tumor boards” – in-depth review of a particular patient’s case with a team of doctors – with doctors in hospitals
across the state, and do consultations in specialties that are lacking in rural communities. This year 297 virtual tumor
boards helped connect community-based medical professionals with UNC oncology experts.

UNC Lineberger’s tumor boards also are an important source for continuing education. This year, tumor boards
provided nearly 2,800 credit hours in the following specialty areas:

Breast 983

Gastro-Intestinal 655

Head and Neck 545

Hematology-Oncology (Parker) 278

Pediatrics 335

Total 2,796

Through the telehealth network, UNC Lineberger connects with health care providers in real time to discuss best
practices for patient care and cutting-edge research, and holds community education events to raise patient awareness
of issues related to cancer. This year, UNC Lineberger hosted 24 telehealth lectures with almost 2,330 participants
including nurses, doctors, physician assistants, nurse practitioners, pharmacists, social workers, nutritionists and clinic
managers in more than 20 oncology practices across the state. 

The UNC Cancer Network North Carolina Community College Lecture Series also offered four courses designed 
for students enrolled in nursing and allied health sciences programs at 14 community college sites. The series had 
101 student participants. These lectures provide opportunities for students to become more familiar with strategies
necessary for caring for cancer patients. 

Innovative cancer data resource expands
Academics and policymakers are using comprehensive 
UCRF-supported data resources to knit together information
from multiple public and private sources in order to examine a
wide range of complex issues tied to improving cancer outcomes
in North Carolina. 

When UNC Lineberger leaders approved the use of the UCRF
to launch the Integrated Cancer Information and Surveillance System (ICISS) in 2010, the vision was to develop a
tool that facilitated “big data” population-based cancer research. Now known as the Cancer Information & Population
Health Resource (CIPHR), this data resource has continued to grow. CIPHR now has access to information on more
than 500,000 cancer patients in the state, 80 percent of whom are linked to insurance claims data.

“Population health research is extremely data intensive, and aggregating and analyzing data from different
organizations and platforms can be a significant barrier for scientists,” said UNC Lineberger’s Chris Baggett, PhD, the
program’s faculty director. “The investments UNC Lineberger and the university made were instrumental in
expanding our capabilities to ask and investigate some challenging questions. It provided the foundation on which to
build a nationally unique research tool.”
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Academics and policymakers are now using the data resource to knit together data from multiple public and private
sources, including the North Carolina Cancer Registry and public and private health insurance claims, to examine a
wide range of complex issues tied to improving cancer outcomes in North Carolina, such as what treatments are most
effective or what geographic or economic factors affect prognosis.

“The next big test for CIPHR will be to effectively and securely link our core data to electronic health records and
genetic data,” Baggett said. “Connecting these data sets will allow researchers to take an unprecedented look at an even
wider variety of factors that might influence cancer incidence or impact the delivery, cost and quality of cancer care. 

Pope Foundation establishes “Tomorrow’s Best Hope” Endowed Fellowship Fund
When UNC announced a $10 million commitment from the John William Pope Foundation to support a
combination of core areas where Carolina excels, UNC Lineberger and its commitment to training the next
generation of cancer researchers was a key area of focus. 

UNC Lineberger received $5 million to establish the John William Pope “Tomorrow’s Best Hope” Endowed
Fellowship Fund. The fund will generate nearly $250,000 each year for competitively awarded fellowships to recruit,
educate and train future oncologists and cancer researchers to reduce cancer’s burden in the state and beyond. 

This latest gift builds on the Pope Foundation’s support of the cancer center, which includes funds to create an award
that recognizes emerging physician-researchers in-training and their efforts to improve cancer care through research,
as well as the creation of the John William Pope Distinguished Professorship in Cancer Research, which honors the
foundation’s founder. The first recipient of the professorship is Thomas C. Shea, MD, who leads the UNC Bone
Marrow Transplant Program and the UNC Cancer Network, which touches oncology professionals across the state.
(See section above for more information about the UNC Cancer Network.)
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BUDGET AND EXPENDITURES

The charts below reflect anticipated and actual revenue for this year, and the
fund balance after considering carryover and expenditures.

A N T I C I PAT E D  A N D  A C T U A L  R E V E N U E

FY 2018 Anticipated and Actual Fund Revenue Amount*

Anticipated
State Appropriation $16,020,000
Projected OTP Tax Receipts $30,480,000 
Total $46,500,000 

Actual
State Appropriation $16,020,000 
Actual OTP Tax Receipts $31,769,093 
Total $47,789,093 

Balance $1,289,093 

F U N D  B A L A N C E  

FY 2018 Budget and Expenditures Amount*

Anticipated Budget
Revenue $46,500,000 
Carryover from FY 2017 $(236,373)
Total $46,263,627 

Actual Budget
Revenue $47,789,093 
Carryover from FY 2017 $(236,373)
Total $47,552,720 

Expenditures $47,622,107 
Balance $(69,387)

* Rounded to the nearest dollar
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Restrictions on the Use of UCRF Monies
G.S. 11629.1 established the UCRF as a special revenue fund and created the Cancer Research Fund Committee to
provide accountability and oversight. As the Cancer Research Fund Committee, led by its Chairman, then-UNC
President Erskine Bowles, developed the UCRF Strategic Plan in 2009, each potential use of UCRF resources was
evaluated according to the following questions: 

• Will it address North Carolina’s needs in terms of the goal of reducing the cancer burden in the state?

• Can we be world class at it? (Does it build on existing strengths, and is there an opportunity to lead?)

• Is there a strong economic model/justification for UCRF investment?

Based on these questions, the Committee developed a clear set of rules to guide how UCRF funds would be best
spent. The Committee determined that UCRF funds should focus major resources on a limited set of opportunities to
have the greatest impact; fund initiatives where UNC has the opportunity to establish a leadership position; be self-
sustaining and provide leverage for additional extramural funding; build fundamental cancer-related research
capabilities that benefit UNC research programs; and enhance North Carolina’s economy by creating jobs, intellectual
property, and startup companies.

To maximize the effectiveness of the state’s investment and to ensure wise and responsible use of the funding, the
Strategic Plan imposed additional restrictions on the use of these funds, instructing that UCRF funds should not: 

• Invest broadly in an effort to make incremental improvements everywhere;

• Provide funding that would limit future flexibility;

• Undermine faculty innovation and competitiveness by eliminating the need for extramural grant funding; 

• Substitute for existing university or health system funding or new philanthropy; 

• Make expenditures based upon institutional or other needs outside cancer research; or 

• Negatively impact other research on campus, for example by appropriating shared research infrastructure or
resources.



CONCLUSION
The University Cancer Research Fund is invested responsibly and effectively to support innovative research that will
enhance the prevention, diagnosis and treatment of cancer and improve outcomes for patients. It has enabled us to
form important partnerships and share research resources with other universities, the private sector, and with
communities all across our state. The UCRF leverages remarkable amounts of external funding, and has sparked jobs
and commercialization opportunities for North Carolina.  Its total economic impact demonstrates a 9-to-1 return on
investment.  

The UCRF’s economic benefits to our state continue to grow, and our advancements in cancer care and research will
have a lasting impact both in and beyond North Carolina.  We are sincerely grateful for the General Assembly’s
continued support of the University Cancer Research Fund – it is a vital tool in our ongoing efforts to defeat our state’s
deadliest disease.  
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Expenditures of State Funds Related to UCRF
The table below provides an accounting of expenditures of state
funding related to the UCRF.  Further details regarding these
expenditures are included as appendices to this report.  

Categories YTD Actual

Strategic Plan Categories

Tier 1: Research Priorities

Optimizing NC Cancer Outcomes $6,260,268 

Understanding Genetics in Cancer - 
Basic approaches & Clinical Applications $7,463,776 

Developing New Cancer Treatments $7,631,229 

Tier 2: Opportunity Fund $10,484,212 

Tier 3: Critical Infrastructure

Clinical Excellence – Research & Outreach $6,277,665 

Research & Tech Development and Training $9,504,957 

Total $47,622,107
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CANCER RESEARCH FUND COMMITTEE 

The legislatively established Cancer Research Fund Committee, chaired by Carol Folt, Chancellor of the University of
North Carolina at Chapel Hill, oversees the University Cancer Research Fund. The seven-member committee
includes five ex-officio members designated by the legislation who elect two at-large members. The at-large members
are to be leaders at nationally prominent cancer programs. Currently, the two are Drs. Edward Benz (President and
CEO Emeritus, Dana-Farber Cancer Institute) and Gary Gilliland (President and Director, Fred Hutchinson Cancer
Research Center).

Carol Folt, PhD, Chair 
Chancellor
The University of North Carolina 
at Chapel Hill

Edward J. Benz, MD 
President and Chief 
Executive Officer, Emeritus
Dana-Farber Cancer Institute

H. Shelton Earp, MD 
Director
UNC Lineberger Comprehensive
Cancer Center 
The University of North Carolina 
at Chapel Hill 

Gary Gilliland, MD, PhD 
President and Director
Fred Hutchinson Cancer Research
Center

Barbara K. Rimer, DrPH 
Dean
Gillings School of Global Public Health
The University of North Carolina 
at Chapel Hill 

William L. Roper, MD, MPH 
Dean
UNC School of Medicine
Vice Chancellor for Medical Affairs
CEO, UNC Health Care
The University of North Carolina 
at Chapel Hill 

Dhiren Thakker, PhD 
Interim Dean
UNC Eshelman School of Pharmacy
The University of North Carolina 
at Chapel Hill
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Executive Summary  

 

In 2007, the state leaders of North Carolina developed a fund to invest in cancer research in the 

state through the University of North Carolina Lineberger Comprehensive Cancer Center. Cancer 

is one of the leading causes of death in North Carolina, and the fund was developed to 

demonstrate a commitment to the health of the state’s residents. Although cancer mortality rates 

have been decreasing, incident rates of cancer have increased over the past decade.1 Additionally, 

lung cancer continues to be the leading cancer-causing death in North Carolina.2 The state is 

investing in this fund, ensuring that future generations of North Carolinians will develop cancer 

less often and live longer and better when they do.  

 

The initial investment in 2007 to the University Cancer Research Fund (UCRF) of $25 million has 

grown to nearly $47.8 million for FY 2018.  This year alone the FY 2018 $47.8 million investment 

produced an economic impact of more than $432.2 million, Tripp Umbach analysis shows. This 

investment has translated into innovative research to detect, treat, and prevent cancer and has 

given an opportunity for UNC to become home to one of the nation’s leading public 

comprehensive cancer centers. University of North Carolina Lineberger Comprehensive Cancer 

Center (UNC LCCC) is one of only 49 National Cancer Institute-designated comprehensive cancer 

centers. The center brings together some of the most exceptional physicians and scientists in the 

country to investigate and improve the prevention, early detection, and treatment of cancer. With 

research that spans the spectrum from the laboratory to the bedside to the community, the faculty 

work to understand the causes of cancer at the genetic and environmental levels, to conduct 

groundbreaking laboratory research, and to translate findings into pioneering and innovative 

clinical trials. Investment in the UCRF allows the state an even greater ability to continue its 

tradition of care for all North Carolinians. It is an investment in making the best care in the world 

available in North Carolina, and it is difficult to think of a better investment than one for the future 

health of the state’s residents.  

 

People and place are the keys to the UCRF’s success. UCRF is about investing in people – promising 

researchers with the best ideas for cancer research and master clinicians who know how to bring 

those findings to patients and others. UNC Chapel Hill and UNC Lineberger have a culture of 

collaboration – both across the university and with partners beyond the university’s walls – that is 

essential to promote discovery and then turn those discoveries into new ways to treat, find, and 

prevent cancer.  Outside of the obvious impacts that UNC Lineberger provides to North Carolina, 

                                                        
1 Cancer in North Carolina 2013 Report. North Carolina State Center for Health Statistics.  
2 Cancer Profiles North Carolina April 2017 http://www.schs.state.nc.us/schs/CCR/cp2017/NorthCarolina.pdf 
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the UCRF offers additional impacts through the dollars that directly and indirectly impact the state 

economy and job numbers.   

 

The aim of this report is to illustrate in detail the positive economic impact that UCRF dollars have 

on North Carolina’s biomedical sector in the current year as well as the history of impacts the fund 

has shown over the last decade; it is important to note that these impacts have been annual since 

the fund’s inception. Through expanding the state economy, creating jobs, generating tax revenue, 

encouraging scientific collaboration, and leveraging federal research funds, these dollars have 

provided a significant benefit to the state of North Carolina.   
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Key Findings 

 Expanding the state’s economy. UCRF generated nearly more than $432.2 million in 

total economic impact in North Carolina in 2018. This includes direct spending of more 

than $231.1 million within the state, much of which is a result of the generation of 

funds from national grants due to research activities that are just a portion of the 

$183.3 million in research funding received in 2018 alone. The ripple effect of in-state 

spending accounts for nearly $201.1 million in additional funds, representing 

downstream spending by employees, vendors, and contractors.  This is just the impact 

of the current year (2018). Tripp Umbach estimates that through the commercialization 

of the discoveries made from this research, the impact by 2028 will be dramatically 

larger.    

 

 Creating jobs. UCRF directly supported employment in 2018 of more than 1,105 jobs 

in North Carolina and an additional 1,515 jobs through both the indirect and induced 

impacts of those direct jobs and the spending generated from the UCRF within North 

Carolina. This means the total impact of this fund is more than 2,620 jobs.   

 

 Generating tax revenue. Tripp Umbach estimates that UCRF provided nearly $14.8 

million in local and state tax revenue in 2018. 

 

 Encouraging scientific collaboration and leveraging federal research funds.  These 

funds have encouraged recipient institutions to collaborate as well as to apply for and 

win highly competitive federal grants. Recipients of these state research funds have 

leveraged federal research funds amounting to more than $156.9 million in federal 

research grants, bringing the total to more than $183.3 million in external funding in 

2018 alone. This would not have been possible without the UCRF funding, which 

elevated UNC Lineberger to the top rankings.   
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Impacts of UCRF in 2018 
 

Any discussion of the economic impact of these state funds must be predicated on an 

understanding that research investments, by their nature, have a multitude of impacts on a state’s 

economy, both in the present and in the future. Short-term impacts include capital and non-capital 

investment and employment growth supported by the funds and new federal medical research 

funding leveraged by North Carolina’s funds that expand the state’s economy. Longer-term 

impacts include a strengthened ability to compete nationally for funding and to attract world-class 

scientists; the economic and employment advances that will be achieved when medical research 

and innovation are translated into commercial products and services; and healthcare cost savings 

to the state as a result of innovation (see Figure 1): 

Early Stage Economic Impact of Funding  

 

UCRF dollars invested in research in 2018 have resulted in an expansion of the state’s economy by 

nearly $432.2 million. Tripp Umbach’s economic impact analysis indicates that even in the early 

stage (2007-2011), program investments in capital and human resources have returned greater 

than three dollars to the state’s economy for every one dollar invested. In 2018, this amount has 

risen to more than nine dollars for every dollar invested.  Spending attributable to the fund can be 

divided into two parts: direct and indirect/induced impacts.   

 

The direct impacts of program funding include institutional expenditures for capital improvements 

and goods and services but also spending by researchers, research staff, subcontractors, and 

visitors who come to these institutions for conferences and meetings. The indirect impacts of 

tobacco funds result from these direct, first-round expenditures, which are received as income by 

businesses and individuals in the state and recirculate through the economy in successive rounds 

of re-spending. The end result is a multiplied economic impact that is a linear result of the state’s 

investment in research. The impacts over the last decade are outlined below in the chart below.  
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The Economic Impact of University Cancer Research Fund on the State of North Carolina          Tripp Umbach - 2018 

 

8 

Early Stage Impact of UCRF Dollars on Employment 

 

Tripp Umbach estimates that in 2018, UCRF dollars for healthcare research have created and 

sustained 2,620 high-paying research-related jobs throughout the state of North Carolina. This 

includes both the 1,105 high-paying research-related jobs directly attributed to UNC in addition 

to the 1,515 indirect and induced jobs supported throughout the state of North Carolina. The 

economic expansion created by the funds allocated to the UCRF have, in turn, brought about 

demand for additional employment in the state’s economy. The employment impact has 

continued to grow and provide high-paying jobs to the state of North Carolina.  
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Early- and Later-Stage State Tax Impacts 

 

Tripp Umbach estimates that funds provided in 2018 have resulted in nearly $14.8 million in tax 

revenues to the state of North Carolina. In-state spending by the recipient organizations and 

spending in the state by out-of-state parties have a significant impact on state tax revenue. Taxes 

created as a result of spending in the state’s economy, and generation of fresh dollars from outside 

of the state, are expected to grow as early-stage research is commercialized.  The tax impacts have 

increased over the last decade as well provided a return to the state for the investment.   

 

 

 

Impacts Associated with Leveraged Federal Medical Research Funds 

 

The North Carolina academic medical industry and growing life sciences industry have been 

measurably enhanced by these state funds. This federal medical research funding helps fuel 

clinical enterprises. According to the Association of American Medical Colleges, North Carolina’s 

academic medical industry ranks 11th for total annual economic impact3. 

 

These funds from the state’s UCRF have encouraged researchers at the recipient organization to 

collaborate to apply for and win highly competitive federal grants. These funds have enabled 

recipients of UCRF dollars to leverage federal research funds amounting to more than $156.9 

million, bringing the total to more than $183.3 million in external funding in 2018 alone.   

                                                        
3 In 2018, North Carolina ranked 11th in Academic Medical Impact of AAMC members and COTH hospitals.  
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Healthcare Cost Savings 

 

While this study does not include detailed economic impact models that calculate the potential 

cost savings attributable to research activities, a growing body of literature provides potential 

insights. Breakthrough research by Silverstein et al (1995) documented $69 billion in annual 

economic savings resulted from NIH-supported research. The return on investment calculated by 

Silverstein was $7 in healthcare cost-savings for every dollar invested in NIH-sponsored research.4   

 

Commercialization 

 

Additional impacts that will be realized because of the UCRF are the levels of commercialization 

that occur when clusters of research professionals collaborate on a specialty area of research. 

Tripp Umbach estimates that after 10 years of funding and operations, the commercialization of 

the UCRF will produce discoveries and spinoff businesses generating additional economic activity 

in the state of North Carolina. Looking at projected commercialization impact in 2028, Tripp 

Umbach estimates this to be from $563.6 million at a conservative level of growth scenario to $1 

billion using the aggressive level of growth in additional economic activity within North Carolina. 

These activities will also create an additional 3,131 (conservative) to 5,630 jobs (aggressive) high-

paying jobs. These additional economic and employment impacts will translate into additional 

state and local government revenue of $16.9 million to $30.4 million. 

 

It is important to note that these commercialization impacts are in addition to the annual 

operational impacts of the UCRF and that these impacts will continue to grow as the research fund 

continues to be successful. These impacts are realized after years of research once the 

breakthroughs or discoveries have been made and the discoveries begin to hit the marketplace. 

Examples of successful spinoff businesses supported by UNC Lineberger include Meryx, G1 

Therapeutics, Genecentric, EpiCypher, Epizyme, Liquidia, and many others. Since 2009, UNC 

Lineberger startup companies have raised more than $300 million in non-dilutive financing from 

the NIH, angel investors, and venture capitalists. 

 

Tripp Umbach’s projections are based on 2018 funding and the national experience of peer 

academic medical centers that have implemented similar academic, clinical, research, and 

economic development plans during the past 20 years. Since 1995, Tripp Umbach has measured 

the economic impact of every U.S. academic medical center on behalf of the Association of 

                                                        
4 Cost-Savings Resulting from NIH Research Support, NIH Publication No. 93.  Silverstein, H.H. Garrison and S.J. 
Heinig, 1995. 
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American Medical Colleges and used historical trending data from this experience in making 

projections. 

  



 

 

The Economic Impact of University Cancer Research Fund on the State of North Carolina          Tripp Umbach - 2018 

 

12 

Appendix A: Definition of Terms 

Study Year 

Fiscal Year 2018 

Total Impact 

The total impact of an organization is a compilation of the direct impact, the indirect impact, and 

the induced impact generated in the economy as a result of the organization. 

Direct Impact  

Direct impact includes all direct effects the organization has on the regional area due to the 

organizational operations. These items include direct employees, organizational spending, 

employee spending, as well as spending by patients and visitors to the organization. 

Indirect Impact  

The indirect impact includes the impact of local industries buying goods and services from other 

local industries. The cycle of spending works its way backward through the supply chain until all 

money leaks from the local economy, either through imports or by payments to value added. The 

impacts are calculated by applying direct effects to the Type I Multipliers. 

Induced Impact  

The response by an economy to an initial change (direct effect) that occurs through re-spending 

of income received by a component of value added. IMPLAN’s default multiplier recognizes that 

labor income (employee compensation and proprietor income components of value added) is not 

leakage to the regional economy. This money is recirculated through the household spending 

patterns, causing further local economic activity. 

Multiplier Effect  

The multiplier effect is the additional economic impact created as a result of the organization’s 

direct economic impact. Local companies that provide goods and services to an organization 

increase their purchasing by creating a multiplier. 
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Appendix B: Methodology 

To fully quantify the impact of the funding of UCRF to the operations of UNC Lineberger 

Comprehensive Cancer Center within the various geographical areas throughout this study, Tripp 

Umbach established a study methodology. It was critically important that the methodology used 

would deliver a comprehensive, yet conservative, estimate of the operations’ impact, based on 

information compiled using uniform and consistent techniques. In addition, the study team sought 

to develop a reproducible methodology, ensuring that subsequent studies could build upon the 

information and knowledge gained through this effort.  

Tripp Umbach determined that the use of the IMPLAN Pro economic impact model software was 

most appropriate for this analysis. The IMPLAN econometric model operates by estimating the 

direct impact, indirect impacts, and induced impacts of specific economic activity. Direct economic 

impacts are those attributable to the initial economic activity. For example, an operation with 10 

full-time employees creates 10 direct jobs. Indirect economic impacts are those economic 

activities undertaken by vendors and suppliers within the supply chain of the direct activity 

because of the initial economic activity. For example, suppliers of goods, materials, and services 

used in the direct activities produce indirect economic impacts. Induced economic impacts result 

from the spending of wages paid to employees in local industries involved in direct and indirect 

activities. Tripp Umbach selected the IMPLAN model because of its frequent use in economic 

impact, in addition to its development independent of local influences. 

Tripp Umbach collected employment information concerning the economic activity of UCRF’s 

funding on operations themselves and followed up in person to make certain the data was the 

most current available.  

In this report, the impact was measured using IMPLAN datasets. The IMPLAN data files include 

information for 528 different industries (generally three- or four-digit SIC code breakdown) and 

21 different economic variables. IMPLAN sources their employment data from ES202 employment 

security data supplemented by county business patterns and REIS data. Employment data used in 

the analysis includes full-time and part-time positions.   

It should be noted that, at the time of performing the UCRF assessment, the most recent IMPLAN 

data files for the state of North Carolina were for 2015. While the data is not current, it is unlikely 

that the fundamental economic structure of North Carolina’s economic fabric has changed to an 

extent that would invalidate the analysis. IMPLAN data and accounts closely follow the accounting 
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conventions used in the “Input/Output Study of the U.S. Economy” by the U.S. Bureau of Economic 

Analysis and the rectangular format recommended by the United Nations.   

By deriving the direct and actual employment numbers from IMPLAN for each county, Tripp 

Umbach was able to conduct input/output modeling to analyze the current impact of the industry 

in each county. Tripp Umbach supplied additional information as required to supplement the data 

supplied by UNC Lineberger Comprehensive Cancer Center.   
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Appendix C: Tripp Umbach Qualifications 

Tripp Umbach is the national leader in providing economic impact analysis to leading healthcare 

organizations and academic health centers. The firm has completed more than 250 economic 

impact studies over the years for clients such as the Mayo Clinic Rochester, The Cleveland Clinic, 

University of Florida Shands HealthCare, and the Ohio State University Medical Center. In addition 

to work on multiple occasions for the six allopathic medical schools and academic medical centers 

in Pennsylvania, Tripp Umbach has completed statewide studies for multiple institutions in Ohio, 

Virginia, South Carolina, Wisconsin, and Minnesota.   

Tripp Umbach recently completed its fifth national study of all U.S. medical schools and teaching 

hospital affiliates for the Association of American Medical Colleges.   

In addition to completing similar studies for UNC LCCC over the last 10 years, Tripp Umbach has 

also completed economic impact studies for cancer centers such as the CURE Funding for PA 

Cancer Alliance, The Wistar Institute, University of North Carolina’s Cancer Hospital, Ohio State 

University’s James Cancer Center and Solove Research Center, Ohio State University’s 

Comprehensive Cancer Center, Milton S. Hershey Medical Center’s Cancer Institute, Mayo 

Clinic/Allegheny General Hospital Cancer Services planning, UPMC Hillman Cancer Center 

feasibility and economic impact projections study, University of Pennsylvania projected economic 

impact of the Cancer Center as a component of the Civic Center project, and University of Florida 

Shands HealthCare economic impact projections. 

For more information on Tripp Umbach, please go to www.trippumbach.com, and for more 

information on this research please contact:  

 

 

 

 

 

Carrie Kennedy  

Senior Principal  

Tripp Umbach, Inc.  

232 Shenley Drive  

Erie, PA 16505  

814.923.4375 (direct)  

412.973.3835 (mobile)  

412.774.1870 (personal fax)  

Corporate Headquarters: 800.250.6724 
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ESTABLISHING LEGISLATION

§ 116-29.1. University Cancer Research Fund (as modified by SL 2013-360)

(a) Fund. – The University Cancer Research Fund is established as a special revenue fund in the Office of the
President of The University of North Carolina. Allocations from the fund shall be made in the discretion of the
Cancer Research Fund Committee and shall be used only for the purpose of cancer research under UNC
Hospitals, the Lineberger Comprehensive Cancer Center, or both. 

(b) Effective July 1 of each calendar year, the funds remitted to the University Cancer Research Fund by the Secretary
of Revenue from the tax on tobacco products other than cigarettes pursuant to G.S. 105-113.40A is appropriated
for this purpose are appropriated for this purpose. 

(c) Cancer Research Fund Committee. – The Cancer Research Fund Committee shall consist of five ex officio
members and two appointed members. The five ex officio members shall consist of the following: (i) one member
shall be the Chancellor of the University of North Carolina at Chapel Hill, (ii) one member shall be the Director
of the Lineberger Comprehensive Cancer Center, (iii) one member shall be the Dean of the School of Medicine at
The University of North Carolina, (iv) one member shall be the Dean of the School of Pharmacy at The
University of North Carolina, and (v) one member shall be the Dean of the School of Public Health at The
University of North Carolina. The remaining two members shall be appointed by a majority vote of the standing
members of the Committee and shall be selected from persons holding a leadership position in a nationally
prominent cancer program. 

If any of the specified positions cease to exist, then the successor position shall be deemed to be substituted in the place
of the former one, and the person holding the successor position shall become an ex officio member of the
Committee. 

(d) Chair. – The chair shall be the Chancellor of the University of North Carolina at Chapel Hill. 

(e) Quorum. – A majority of the members shall constitute a quorum for the transaction of business. 

(f ) Meetings. – The Committee shall meet at least once in each quarter and may hold special meetings at any time
and place at the call of the chair or upon the written request of at least a majority of its members. (2007-323, s.
6.23(b); 2009-451, s. 27A.5(e); 2010-31, s. 9.12.) 

(g) Report. – By November 1 of each year, the Cancer Research Fund Committee shall provide to the Joint Legislative
Education Oversight Committee and to the Office of State Budget and Management an annual financial report
which shall include the following components: 

(1)  Accounting of expenditures of State funds related to strategic initiatives, development of infrastructure, and
ongoing administrative functions. 

(2)  Accounting of expenditures of extramural funds related to strategic initiatives, development of infrastructure,
and ongoing administrative functions. 

(3)  Measures of impact to the State's economy in the creation of jobs, intellectual property, and start-up
companies. 

(4)  Other performance measures directly related to the investment of State funds. 

(5)  Accounting of any fund balances retained by the Fund, along with information about any restrictions on the
use of these funds. 
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FISCAL YEAR 2018 EXPENDITURES 
 
 

Strategy Annual Budget 
Year to Date 

Actual* Cash Balance 

Tier 1: Research Priorities    
Optimizing NC Cancer 
Outcomes $6,375,000 $6,260,268 $114,732 

Understanding Genetics in 
Cancer - Basic approaches & 
Clinical Applications $7,650,000 $7,463,776 $186,224 

Developing New Cancer 
Treatments $7,489,093 $7,631,229 -$142,136 

Tier 2: Opportunity Fund $10,450,000 $10,484,212 -$34,212 

Tier 3: Critical Infrastructure    

Clinical Excellence and 
Outreach $6,775,000 $6,277,665 $497,335 

Infrastructure $9,050,000 $9,504,957 -$454,957 

Grand Total $47,789,093 $47,622,107 $166,986 

    
*Rounded to nearest dollar 
 
 
 
 
 
  



FISCAL YEAR 2018 EXPENDITURES SUMMARY 
 
 

Expense Category 
Actual* 

Year To Date 
Expense to 

Total Expenditure 

   
Faculty Salaries $14,561,837 30.6% 
EPA Student Salaries $2,558,698 5.4% 
Staff Salaries $6,507,547 13.7% 
Other Staff $236,962 0.5% 
Bonus Incentive Wages $2,378 0.0% 
Benefits $6,007,390 12.6% 
Phy Benefits $232,082 0.5% 
Other Staff Benefits $128,234 0.3% 
Transit Tax $70,623 0.1% 
Consultants/Contracted Services $971,331 2.0% 
Employee Education $16,762 0.0% 
Repairs and Maint $641,368 1.3% 
Other Current Services $2,606,195 5.5% 
Supplies, Other $3,220,135 6.8% 
Travel $438,695 0.9% 
Maintenance Contracts $1,250,205 2.6% 
Advertising $15,143 0.0% 
Meetings & Amenities $30,838 0.1% 
Printing and Binding $39,233 0.1% 
Communication $120,159 0.3% 
Computer Services $48,697 0.1% 
Rental/Lease Facilities $1,008,658 2.1% 
Rental Equipment $321,227 0.7% 
Equipment $5,119,680 10.8% 
Study Subjects & Exp $51,396 0.1% 
Insurance $3,038 0.0% 
Student Support $925,704 1.9% 
HCS Residents $422,812 0.9% 
Utilities $65,070 0.1% 
Legal Fees $10 0.0% 
Grand Total $47,622,107 100.0% 

   
*Rounded to nearest dollar 
 
 
 



Tier 1: Research Priorities  
 
Optimizing NC Cancer Outcomes 
 

Expense Category 
Actual* 

Year to Date 
  
Faculty Salaries $2,728,289 
EPA Student Salaries $92,404 
Staff Salaries $1,203,346 
Other staff $25,952 
Bonus Incentive Wages $136 
Benefits $1,124,584 
Phy Benefits $7,826 
Other Staff Benefits $22,014 
Transit Tax $12,231 
Consultants/Contracted Services $29,407 
Employee Education $65 
Repairs and Maint $649 
Other Current Services $115,358 
Supplies, Other $101,738 
Travel $102,639 
Maintenance Contracts $127,707 
Meetings & Amenities $1,873 
Printing and Binding $19,141 
Communication $31,232 
Contracted Serv $0 
Computer Services $31,347 
Rental/Lease Facilities $310,936 
Equipment $11,595 
Study Subjects & Exp $48,314 
Student Support $111,485 
 $6,260,268 
  

*Rounded to nearest dollar 
 
 
  



Tier 1: Research Priorities 
 
Understanding Genetics in Cancer - Basic Approaches & Clinical Applications 
 

 
Expense Category 

Actual* 
Year to Date 

  
Faculty Salaries $2,245,562 
EPA Student Salaries $144,166 
Staff Salaries $1,335,428 
Other staff $67,552 
Bonus Incentive Wages $337 
Benefits $1,096,763 
Phy Benefits $6,837 
Other Staff Benefits $21,517 
Transit Tax $11,345 
Consultants/Contracted Services $67,228 
Employee Education $1,941 
Repairs and Maint $953 
Other Current Services $492,784 
Supplies, Other $1,042,339 
Travel $56,918 
Maintenance Contracts $239,527 
Printing and Binding $587 
Communication $7,549 
Computer Services $10,896 
Rental/Lease Facilities $233,665 
Equipment $298,861 
Insurance $51 
Student Support $15,900 
Utilities $65,070 

 $7,463,776 
  

*Rounded to nearest dollar 
  



Tier 1: Research Priorities 
 
Developing New Cancer Treatment 
 

Expense Category 
Actual* 

Year to Date 
 
Faculty Salaries $1,765,622 
EPA Student Salaries $352,766 
Staff Salaries $767,064 
Other staff $6,218 
Benefits $735,410 
Phy Benefits $564 
Other Staff Benefits $14,324 
Transit Tax $7,957 
Consultants/Contracted Services $5,548 
Employee Education $7,177 
Repairs and Maint $19,049 
Other Current Services $662,749 
Supplies, Other $741,749 
Travel $21,317 
Maintenance Contracts $268,465 
Advertising $1,195 
Meetings & Amenities $217 
Communication $20,530 
Computer Services $1,341 
Rental/Lease Facilities $438,311 
Rental Equipment $321,227 
Equipment $1,391,304 
Insurance $66 
Student Support $81,059 
 $7,631,229 
  

*Rounded to nearest dollar 
 
 
 
 
 
 
 
 
 
 



 
Tier 2: Opportunity Fund 
 

Expense Category 
Actual* 

Year to Date 
 
Faculty Salaries $1,484,112 
EPA Student Salaries $1,068,238 
Staff Salaries $684,184 
Other staff $109,089 
Bonus Incentive Wages $1,713 
Benefits $758,217 
Phy Benefits $44,950 
Other Staff Benefits $18,208 
Transit Tax $10,106 
Consultants/Contracted Services $18,777 
Employee Education $2,454 
Repairs and Maint $606,157 
Other Current Services $995,508 
Supplies, Other $1,064,111 
Travel $201,804 
Maintenance Contracts $289,447 
Meetings & Amenities $10,394 
Printing and Binding $11,146 
Communication $33,645 
Rental/Lease Facilities $24,014 
Equipment $2,691,600 
Study Subjects & Exp $3,082 
Insurance $2,921 
Student Support $210,624 
HCS Residents $139,701 
Legal Fees $10 
 $10,484,212 

  
*Rounded to nearest dollar 
 
  



Tier 3: Critical Infrastructure 
 
Clinical Excellence and Outreach 
 

 
Expense Category 

Actual* 
Year to Date 

  
Faculty Salaries $4,276,167 
Staff Salaries $357,387 
Other Staff $19,834 
Benefits $934,587 
Phy Benefits $164,007 
Other Staff Benefits $24,813 
Transit Tax $13,785 
Consultants/Contracted Services  $29,039 
Employee Education $4,668 
Repairs and Maint $1,110 
Other Current Services $45,428 
Supplies, Other $54,902 
Travel $8,162 
Maintenance Contracts $30,289 
Printing and Binding $7,945 
Communication $4,221 
Computer Services $5,038 
Rental/Lease Facilities $200 
Student Support $12,972 
HCS Residents $283,111 

 $6,277,665 
 
*Rounded to nearest dollar 
 
 
 
  



Tier 3: Critical Infrastructure 
 
Infrastructure 
 

 
Expense Category 

Actual* 
Year to Date 

  
Faculty Salaries $2,062,085 
EPA Student Salaries $901,124 
Staff Salaries $2,160,138 
Other Staff $8,317 
Bonus Incentive Wages $192 
Benefits $1,357,829 
Phy Benefits $7,898 
Other Staff Benefits $27,358 
Transit Tax $15,199 
Consultants/Contracted Services $821,332 
Employee Education $457 
Repairs and Maint $13,450 
Other Current Services $294,368 
Supplies, Other $215,296 
Travel $47,855 
Maintenance Contracts $294,770 
Advertising $13,948 
Meetings & Amenities $18,354 
Printing and Binding $414 
Communication $22,982 
Computer Services $75 
Rental/Lease Facilities $1,532 
Equipment $726,320 
Student Support $493,664 

 $9,504,957 
 $47,622,107 

 
*Rounded to nearest dollar 
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