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EXECUTIVE SUMMARY. The Argus Commission identified three major federal priorities related to
health care, including the precision medicine initiative, the Cancer Moonshot and the opioid abuse
epidemic. Current activities at the federal level were summarized and an analysis of activities within
the profession, and academic pharmacy specifically, was prepared. The implications for pharmacy
education, research and practice are compelling in all three areas. Recommendations, suggestions and
two policy statements aim to optimize the attention to these priorities by the academy. Further, aligning
the AACP Strategic Engagement agenda with the opportunities and threats acknowledged in the
analysis is essential.

Keywords: Precision medicine, pharmacogenomics, cancer, research collaboration, substance abuse disorder,
opioid abuse, opioid misuse epidemic, curriculum

INTRODUCTION AND COMMITTEE
CHARGES

TheArgusCommission is comprised of the fivemost
recent AACP presidents and typically will be charged to
study a “horizon topic” believed to be germane to the
future of pharmacy education, research and/or practice.
President Joseph DiPiro charged the Commission to ex-
amine federal initiatives (eg, precisionmedicine initiative)
that are emerging as significant national priorities and to
select several with respect to their current and future im-
pact on pharmacy education, research and practice.

After reviewing numerous potential national health
priorities, members of the Commission selected three: the
precision medicine initiative (PMI), the Cancer Moon-
shot, and the opioid misuse epidemic. What became clear
as members of the Commission studied each topic was
that pharmacy educators are significantly involved in all
of these priorities. Further, the implications emerged for
enhancingPharmDandgraduate education, furthering the
advancement of patient care and population health activ-
ities, and deepening the academy’s research participation,
including basic biomedical, translational, clinical, admin-
istrative and social science research.

In one of the final actions of the 114thUSCongress, the
House of Representatives and Senate each passed legisla-
tion named the 21st Century Cures Act which President

Obama signed into law on December 13, 2016.1 The three
priorities identified by the Argus Commission were in-
cluded as areas of research that will receive additional fund-
ing over the next 10 years. That said, AACP and other
organizations committed to securing adequate federal sup-
port for research and innovationmust remain vigilant to see
that annual appropriationsmeet the expectations of the law.

BACKGROUND
Precision Medicine Initiative (PMI)

Precision medicine is the discovery, identification,
and application of new technologies and/or services to
make theprevention, diagnosis, and/or treatment of disease
more successful and cost effective at delivering improved
health outcomes for patients. The range of elements that
contribute to precision health is very broad, including ge-
netics, genomics, epigenomics, informatics, environment,
behavior, and cultures and spans the full range of molecu-
lar, clinical, outcomes and population-based research. The
definition is intended to be broadly stated because this is
a highly diverse and dynamic arena. However, central and
core within its foundation is the application of molecular
analyses of genes, proteins and metabolites to accomplish
precise diagnosis, treatment and/or prevention of disease.2

The patient is at the focus of precisionmedicine,with
researchers and clinicians alike providing the means to
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direct themost appropriate prevention or therapy to a spe-
cific patient based on the unique characteristics of both
the patient and pathology from which he or she suffers,
and engaging him or her to optimize outcomes.

We stand at a pivotal time in biomedical research
where the integrationof biologic, patient, andoutcomesdata
are within our reach. By combining diverse datasets, new
opportunities are emerging in how healthcare is delivered.
Several key advances enable these efforts and together cre-
ate a “perfect storm.” Advances in DNA sequencing tech-
nologieshaveushered innewcapabilities to collect genomic
information at unprecedented scales, including whole ge-
nomes.Recent successes in interlinkingmolecular datawith
clinical data have demonstrated utility in the diagnosis and
treatment of disease. New developments in information
technology, such as the advent of electronic medical re-
cords, havemade collection of clinical data from large num-
bers of patients possible.Moreover, advances indatamining
allow for the realization of unexpected correlations in large-
scale datasets from disparate sources. Together these ad-
vances enableus togather, integrate, analyzeanddisseminate
health-relateddata thatwereunimaginable20years ago in the
evolving science and practice of precision medicine.

Former President Obama recognized this most im-
portant dynamic in health care when on January 20, 2015,
in his State of the Union address he announced the PMI.3

Through advances in research, technology and policies
that empower patients, the PMI will enable a new era of
medicine in which researchers; providers and patients
work together to develop individualized care. As noted
in the introduction, the 21st Century Cures Act includes
new funding to advance research on PMI.

The National Academy of Medicine recently re-
leased 19 excellent papers in a series entitled “Vital Di-
rections for Health and Health Care.” One, entitled
“Realizing the Full Potential for Precision Medicine in
Health and Health Care,”2 included the following sum-
mary of PMI:

Precision medicine is “an emerging approach that in-
tegrates investigation of mechanisms of disease with
prevention, treatment and cure, resolved at the level of
the individual subject or patient.” The authors believe
it has tremendous potential to contribute to the goal of
providing high value health care while enhancing out-
comes and lowering costs. Despite recent break-
throughs and the growing momentum behind precision
medicine, as evidenced by the launch of the U.S. Pre-
cision Medicine Initiative, there remain substantial
challenges and barriers to its broad implementation
in medical practice, including generating the needed
evidentiary support for precisionmedicine, addressing
data-sharing and infrastructure needs, incorporating

genomic information into clinical care and re-
search, reconciling the economics of precision
medicine, and securing participant engagement
and trust. Policy-makers will need to play a critical
role to help move this forward.

The paper contained the following five recommen-
dations:

1. Develop evidence of precision medicine’s effect.
Provider and patient adoption and regulatory ap-
proval of and reimbursement for precision medi-
cine require a robust evidentiary framework for
evaluation of its effect on outcomes.

2. Accelerate clinical data integration and assess-
ment. Advancing precision medicine and achiev-
ing a greater understanding of the complexities of
human health and disease will require aligning and
integrating diverse, often unstructured datasets into
a comprehensive knowledge network.

3. Promote integration of molecular guidance into
care. Moving genomic and other information into
routine health care delivery will be critical for in-
tegrating precision medicine into health systems.
We need to adopt an approach to genetic and geno-
mic information that considers a patient’s genome
sequence as foundational information for health care.

4. Develop innovation-oriented reimbursement and
regulatory frameworks. The current reimburse-
ment environment does not reward innovators for
the value created by their diagnostic tests. Rather
than being value-based, reimbursement for diagnos-
tics is typically cost-based and discourages the trans-
lation of innovative tests and therapies. Incentives to
develop the evidence base and the economic model
that support precision medicine will be crucial.

5. Strengthen engagement and trust of the public.
Participant engagement is essential for discovery in
precision medicine to be accelerated and for ser-
vices based on precision medicine to be adopted.
Effective engagement will necessitate relationships
with individuals and their communities and attain-
ing their trust to overcome existing barriers.

The Argus Commission believes that pharmacists,
pharmaceutical scientists and the academy in general

have much to contribute to each recommendation.
The cost of completing the first human genome in

2001 was over $3 billion. Since that time it can be com-

pleted for less than $1,000. It is estimated that within the

next few years it will cost less than most blood tests. The

routine use of genomics is at the beginning in application

to the individual patient but we suggest this will change
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quickly.4 It is estimated by researchers from Stanford5

that more knowledge will be advanced in health care in
the next ten years than what we have learned in the last
100 years. A first step is to expand the number of individ-
ualswhose complete genome is in a database. That iswhat
the U.S. PMI aims to accomplish; however there are sev-
eral similar initiatives ongoing throughout the world.

Many companies are gearing up rapidly with very
entrepreneurial approaches. NantKwest and NantHealth
are two recent IPO companies that are focused on health
care, and oncology specifically.Watson, IBM’s cognitive
computing system, is making serious headway in under-
standing genes and disease. Additionally, there are sev-
eral commercial companies that provide basic genomic
information directly to the consumer. 23-and-Me is one of
the more popular genetic testing companies that provides
direct-to-consumer service. There are many other compa-
nies, such asAltheaDX,which interprets data anduses 23-
and-Me to provide a detailed analysis and treatment/drug
response, including side effects. The 23-and-Me test gives
very basic genetic information on 23 common chromo-
somes. However, there are many other genetic tests for
diseases that are not included in this test (pancreatic can-
cer and other rare genetic disorders). The patient has to
pay for any additional tests. This can range from hundreds
to thousands of dollars. Initially, the 23-and-Me test cost
consumers $300 but the price has decreased to less than
$200, making it far more accessible.

Some companies offer other services related to ge-
netics, such as family histories, ethnicity, etc. Since this is
such a rapidly growing area with new information being
generated frequently, companies update participants
when new information is discovered on their genetic se-
quence, (eg, new drug interactions).

Current Activities in and Implications of PMI for
Pharmacy Education and Practice

As noted, the science of genetics and pharmacoge-
nomics, specifically, are advancing rapidly. Significant
contributions to such research are credited to several phar-
maceutical scientists among the leaders of groups such as
the Pharmacogenomics Research Network (PGRN) and
the Clinical Pharmacogenomics Implementation Consor-
tium (CPIC). These individuals have also earned recog-
nition as elected members of the National Academy of
Medicine, formerly the Institute of Medicine.

An extremely timely and valuable contribution to the
pharmacy literature on genomics education and practice
comes from collaborators at several colleges and schools
of pharmacy and the NIH who published a series of arti-
cles in a themed issue of theAmerican Journal ofHospital
Pharmacy inDecember 2016.6The series includedexamples

of implementation of pharmacogenomics service models
in institutional care, and specifically in oncology. One
manuscript in the series described the educational impli-
cations of pharmacogenomics for the profession.7

This group of pharmacogenomics leaders also pub-
lished a commentary in January 2017 in the Journal of the
American Pharmacists Association which contained an
updated set of pharmacogenomics competencies in phar-
macy practice and recommendations related to the prep-
aration of practicing pharmacists and student pharmacists.8

In their opening paragraph, the authors quote Crews et al in
summarizing the logical role for pharmacists in pharmaco-
genomics: “As a profession, pharmacy has long assumed
a valued role in the leadership of therapeutic drug monitor-
ing (eg, pharmacokinetics) and pharmacotherapy services
owing to pharmacy’s specialized training and an estab-
lished practice record in medication management. In the
same way, pharmacists are uniquely qualified to be on the
front lineof efforts to translate pharmacogenomicsdata into
clinical practice acrossmultiple diverse practice settings.”9

It is not possible to accurately describe how all col-
leges and schools of pharmacy have introduced PMI and
pharmacogenomics education into the PharmD curricu-
lum. However, members of the Pharmacogenomics Spe-
cial Interest Group (SIG) accepted the challenge of
interpreting the pharmacogenomics implications of the
2013 CAPE Competencies in a paper entitled “The
DNAofPharmacyEducation:CAPEOutcomes and Phar-
macogenomics.”10 The authors provide a comprehensive
road map to the integration of pharmacogenomics in the
PharmD curriculum in the context of the rapidly advanc-
ing scientific and clinical realm of pharmacogenomics.

In addition to curricular coverage in the PharmD
curriculum, graduate level degree and post-graduate cer-
tificate offerings in pharmacogenomics are now being
offered by several colleges and schools of pharmacy.11

National pharmacy associations are partnering with phar-
macy faculty to equip current practitioners across both
institutional and community settings to assume leadership
roles in drug therapy management informed by patient-
specific pharmacogenomics information.

The Cancer Moonshot
In his final State of the Union address12 President

Obama announced that Vice President Joe Biden had ac-
cepted responsibility to head up a new national mission
referenced as “The Cancer Moonshot.” The aim of this
effort is to make 10 years’ worth of progress in cancer
prevention, diagnosis, treatment and care in just 5 years.
While others may have also used this term to signal the
need for aggressive work to prevent, diagnose and treat
cancer, President Obama issued a clarion call for an
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intense public/private effort as a strategic priority for the
federal government.

The report of the Cancer Moonshot Blue Ribbon
Panel was released on October 17, 2016.13 The panel
was comprised of a selection of the nation’s top cancer
experts, including cancer researchers, oncologists, patient
advocates, and private-sector leaders. The panel was
asked to identify and prioritize the most effective efforts
that would expedite progress against cancer. Their Octo-
ber report offered recommendations in ten specific areas:

1. Establish a network for direct patient involvement
offering genetic profiles, pre-registration for clini-
cal trials, etc.

2. Create a clinical trials network devoted exclusively
to immunotherapy for pediatric and adult cancers.

3. Develop ways to overcome resistance to cancer
therapy.

4. Build a national cancer data ecosystem to enable
one-stop, free access for researchers, doctors, and
patients to share data on cancer and fuel faster
progress.

5. Intensify research on the major drivers of child-
hood cancers, with emphasis on protein function.

6. Minimize cancer treatment’s debilitating side effects.
7. Expand use of proven prevention and early detec-

tion strategies (eg, tobacco control, HPV vaccina-
tion) and expand prevention research.

8. Mine past patient data to predict future patient out-
comes using tumor tissues stored at biobanks
around the country.

9. Develop a 3D cancer atlas (a web-based catalog of
the genetic lesions and cellular interactions in tu-
mor, immune, and other cells in the tumor micro-
environment).

10. Develop new cancer technologies, including im-
plantable microdosing devices and advanced im-
aging technologies to study cancers at extremely
high resolution.

Upon completing his 8-year term as vice president in
January 2017, Joe Biden and his family established the
Biden Foundation to continue advancing top priorities,
including a cancer initiative.14

The Argus Commission believes that the profession
of pharmacy, its clinicians, researchers, and public health
activists, can make meaningful contributions in several
areas covered by the above recommendations. They high-
light patient-centered teams as a priority for pharmacists’
practice engagement and for addressing the debilitating
side effects of cancer treatment. Pharmacy researchers do
play important roles in federally-funded cancer research
and thus are poised to contribute significantly across the

spectrum of original research. Pharmacists in all settings
have key roles to play in terms of prevention and early
detection to enhance treatment outcomes.

Current Activities of and Implications for Pharmacy
Education and Practice Related to the Cancer Moonshot

The Board of Pharmacy Specialties recognized on-
cology pharmacy practice as a specialty in 1994 and as of
2015 just under 2,000 individuals held current status as
Board Certified Oncology Pharmacists (BCOP). The He-
matology and Oncology Pharmacist Association (HOPA)
was established as a specialty pharmacy association in the
late 1990’s, offering the growing number of pharmacists
interested in the specialty a dedicated home for network-
ing and professional development. ASHP reported that in
2014 there were 113 filled PGY2 oncology residency po-
sitions in the U.S.

There clearly are implications of the evolution of
precision medicine in the field of oncology. The papers
in the December 1, 2016 issue of the American Journal of
Health-System Pharmacists included several analyses of
the roles pharmacists are playing in pharmacogenomics in
general and in oncology practice specifically. Walko and
colleagues15 published three practicemodels and roles for
oncology pharmacists based on emerging practices in
Tampa, Indianapolis and Lexington, Kentucky. One
model is the implementation of oncology tumor boards.
The model allows pharmacists to participate in providing
clinical recommendations as well as serving as principal
investigators in research studies associatedwith the tumor
board.

Robert Ignoffo and colleagues16 used a Delphi panel
methodology to examine the potential roles that growing
numbers of oncology pharmacy specialists might play in
addressing the documented shortage of medical oncolo-
gists. The panel agreed upon a number of specific services
oncology pharmacists routinely provide, including par-
ticipating in clinical studies, adjusting chemotherapy
and assessing drug response and toxicity, managing ad-
verse drug effects and other patient symptoms (eg, pain
management), and several other activities. The authors
estimate that several million patient visits could be man-
aged annually by BCOPs in hospital and ambulatory
settings.

Examining just a sample of current PharmD curric-
ula affirms that hematology/oncology consistently ap-
pears in course series focused on pathophysiology and
therapeutics, suggesting that virtually all PharmD gradu-
ates enter practice with baseline knowledge of cancer
therapeutics. Oncology specialization requires additional
post-graduate training and practice.

According to the 2015 AACP Faculty Research
Grant Database, over $45 million in National Cancer
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Institute (NCI) grants had been awarded in current year
funding to cancer researchers at colleges and schools of
pharmacy. Their research spanned the array of Cancer
Moonshot priorities, from prevention to new treatment
modalities and managing adverse effects of cancer treat-
ment.While other agenciesmake awards for cancer-related
research, those funding sources pale in comparison to the $5
billion dollar budget for extramural and intramural awards
plus the administrative costs of running the NCI.

Given the inclusion of cancer in the 21st Century
Cures legislation and related funding, this is the oppor-
tune time for those working in the field in numerous ways
to increase the intensity of our efforts to adequately pre-
pare graduates and alumni to assume expanded roles in
the prevention and treatment of cancer in all settings. The
Moonshot emphasizes collaborating and networking
which is especially salient in the research arena. The op-
portunities for pharmacists to participate in expanding
prevention efforts (e.g., smoking cessation, colon cancer
screening) applies to virtually all patient care environ-
ments as well as community-based projects.

The most significant threat to pharmacy will be a fail-
ure to enrich our curricula and post-graduate educationwith
the adequate intensity of attention to the expanding field of
pharmacogenomics with appropriate emphasis on cancer
treatment. The need for specialists will grow rapidly and
new models of practice have already emerged and will
continue to develop in the near future. Our faculty must
be exposed to these and our learners must be encouraged
to prepare for careers where they can bring expertise on the
application of genomic science to patient care and research.

The Opioid Epidemic and Effective Pain Management
Substance abuse and especially opiate addiction

have emerged as a public health emergency. The Surgeon
General’s Report on Alcohol, Drugs, and Health17 docu-
ments the grim statistics. Twenty-one million Americans
have a substance use disorder, similar in prevalence to
metabolic disease and higher than cancer. Nearly 80
Americans die every day from an opiate overdose, either
prescription opiates or heroin, more than 28,000 deaths
per year. Health and societal consequences are unimag-
inably high. Despite evidence that treatment is effective,
fewer than one in five Americans with opiate addiction
receive treatment. The SurgeonGeneral’s report provides
a comprehensive roadmap that documents what we know
about the issues and reviews prevention and treatment
strategies, both behavioral and pharmacologic, and sup-
porting evidence.

Pharmacists work at the interface between the health
care system and affected individuals and their families in
communities. Academic pharmacy has the educational,

research, clinical, and engagement expertise to be a part of
the solution. That said, in the comprehensive report from
the Office of the Surgeon General, it is not apparent that
pharmacists were engaged as contributing authors or con-
sultants in this seminal work.

Various initiatives with government have been
launched over the past years. TheCenters forDiseaseCon-
trol andPrevention issued “Guidelines for PrescribingOpi-
oids for Chronic Pain.”18 The Department of Health and
Human Services published “A Comprehensive Population
Health-Level Strategy for Pain.”19 The 2011White House
document, “Responding to America’s Prescription Drug
Abuse Crisis,” emphasizes key strategies which include
healthcare provider education, patient and public educa-
tion, research and development, prescription drug moni-
toring programs, proper medication disposal, and
enforcement efforts to find and shut down pill mills.20

Notably, this report calls for the Indian Health Service to
increase collaborative practice agreements involving phar-
macist prescribing and monitoring of pain medication.

The Substance Abuse and Mental Health Services
Administration (SAMHSA) produced a helpful Opioid
Overdose Prevention Toolkit,21 targeted broadly to com-
munity members, first responders, prescribers, patients
and familymembers. AHHS proposed rule changewould
increase the limit for physicians who prescribe buprenor-
phine from 100 to 200 patients per practice.

The Comprehensive Addiction and Recovery Act of
2016 is the first federal legislation to address all major
elements of response to the crisis but has not yet been fully
funded by the U.S. Congress. President Donald Trump has
tapped Gov. Chris Christie, R-NJ, to chair a special com-
mission for further study of the opioid crisis in America.22

Current Activities of and Implications of the Epi-
demic for Pharmacy

“As many as one in three patients receiving long-term
opioid therapy in a primary care setting struggles with
addiction. Pharmacists are on the front lines providing
medication-related services and engaging in preven-
tion and treatment efforts of opioid use disorder and
overdose. Pharmacists are an important resource for
patients and can provide vital information about proper
use, side effects, medication fills, and safe storage and
disposal,” said Grant Baldwin, PhD, MPH, director
of the division of unintentional injury prevention
(DUIP) at the National Center for Injury Prevention
and Control (NCIPC).23

The pharmacy profession is responding to the epi-
demic through national pharmacy organizations, state
and national advocacy, and front-line patient care. The
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American Pharmacists Association (APhA) hosts the
Opioid Use, Abuse, and Misuse Resource Center24 on
www.pharmacist.comwhich is supported by a grant from
Purdue Pharma, L.P. Community-based pharmacists
know all too well the need to balance access to opioids
for those who need them to control pain with the legal
requirements and nonpharmacologic strategies which
may offer relief.

The College of Psychiatric and Neurologic Pharma-
cists (CPNP) offers pharmacists the guide “Opioid Use
Disorders: Interventions for Community Pharmacists”
which is supported by the American Academy of Addic-
tion Psychiatry under a grant from the Substance Abuse
and Mental Health Services Administration.25 There are
many other examples of worthwhile projects and initia-
tives, but largely missing are the coordinated efforts,
front-page impact, and consistent leadership to leverage
pharmacists’ expertise in patient health and safety, com-
munity health, legislative advocacy, and pharmaceutical
supply chain logistics.

Dr. John Prescott of the Association of American
Medical Colleges (AAMC) wrote about academic medi-
cine’s response to the opioid crisis to align education,
research, and clinical care with public health, law en-
forcement, and healthcare providers.26 Dr. Prescott de-
tails a collaborative effort with departments of
psychology, social work, counseling, public health, nurs-
ing, physical therapy, pharmacy, and medicine for
Screening, Brief Interventions andReferral for Treatment
(SBIRT) training “using evidence-based practices to
identify, reduce, and prevent problematic use, abuse,
and dependence on alcohol and illicit drugs.” Not only
does this approach use whatever local partners can be
secured, it works toward a culture of involvement and
advocacy. These effortswere noticed byPresidentObama
who invited both medical school deans in West Virginia
to the White House Summit. Following the 2016 elec-
tions, pharmacy educators must re-build relationships
with newly-elected leaders.

Pharmacy education has a vital role to play in
addressing this emergency and evidence accumulates to
validate that the academy is engaged in local, regional and
broader efforts. Increasingly, colleges and schools of
pharmacy are recognized as partners in the effort to pre-
vent opioid misuse, addiction, and overdose as described
in the cover story in Academic Pharmacy Now in late
2016.27 Examples include the University of Pittsburgh
project “Overdose-free PA” which was funded in part
with Pennsylvania taxpayer dollars. Dr. Jeffrey Bratberg,
University of Rhode Island College of Pharmacy, is pas-
sionate about active engagement to prevent opioid over-
dose. In an article published in 2015Dr. Bratberg outlined

many valuable resources for opioid overdose preven-
tion.28 Topics from safe medication and syringe dis-
posal, opioid prescribing, and overdose and naloxone
epidemiology, to naloxone laws and regulations to nal-
oxone administration videos and handouts are supported
by tools and valuable websites for didactic and experi-
ential courses, partnerships/continuing education with
practitioner organizations, and regulatory boards of
pharmacy.

Where does AACP as an association stand on the
opioid crisis? AACP supports many general policies re-
lated to the current opioid crisis in areas of partnerships,
research, and interprofessional teamwork. Specifically,
the AACP House of Delegates has affirmed:

d AACP urges colleges and schools of pharmacy to
commit to actions aimed at reducing the public
health threat from opioid abuse and heroin use by
utilizing teaching, research and patient-centered,
team-based care that includes, but is not limited to:

s preparing every student to provide, administer,
and educate on appropriate use of life-saving
interventions to patients, as well as to individuals
who may encounter those at risk of opiate overdose;

s engaging in education outreach with other
healthcare providers; and

s providing continuing professional development
to prepare practicing pharmacists to respond to
requests for interventions that can reverse opioid
overdose. (Source: AACP Board of Directors, 2016)

d AACP advocates increased continuing education
programs that address practitioner needs in the
areas of addiction, substance abuse and recovery.
(Source: Special Committee on Substance Abuse,
2010)

d Pharmaceutical education has the responsibility to
prepare students to address the problems of sub-
stance abuse and chemical dependency in society.
(Source: Academic Affairs Committee, 1991)

Seizing the Opportunities and Thwarting the Threats
in Addressing the Opioid Misuse Epidemic

More than ever before, awareness and goals are
aligned to address the public health problem of substance
misuse and substance use disorders. The resources to in-
form local, regional and national action abound, though
they may not be organized optimally to fully feature,
unify and link them for most effective access by educa-
tors, researchers and practitioners. The 2016-17 AACP
Advocacy Committee report outlines an action frame-
work specifically addressing community engagement tar-
geting the opioid misuse problems. Action items include:
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d Disseminating the CDC brochure29 Pharmacists:
On the Front Lines—Addressing Prescription Opi-
oid Abuse and Overdose.

d Using the Surgeon General’s report as a roadmap as
schools/colleges assess their all-out commitment to
making this epidemic central, as they would other core
chronic diseases such as diabetes and osteoporosis.

d Supporting initiatives using up-to-date language.
Not everyone agrees about the most appropriate

ways to combat opioid addiction. Among such threats to
full action are:

d Enabling of naloxone and buprenorphine prescrip-
tive authority for nurse practitioners and physician
assistants but not pharmacists.

d Lack of co-prescribing of naloxone with high-dose
opiates.

d Not including indication for use with each prescrip-
tion for opiate medication.

d Need for enhanced prescription drug monitoring
program-sharing among states.

d Need for improving access to standing order nalox-
one and increased limits of number of patients for
prescription of buprenorphine.

Urgent Call to Action
What is academic pharmacy’s place in the “idealized

future state?”Consistentwith theAACPvision statement,
we envision a healthy community through academic lead-
ership. After all, every single pharmacist in practice is one
of our graduates and the same holds true for all other
health professions. We aspire to educate, learn, discover,
serve, and inspire. We find ourselves faced with both an
urgent need and an opportunity. We believe the idealized
future state is a partnership with all stakeholders, both in
health sciences and across advocacy, economic opportu-
nity, access, and law, and that the partnership will offer
solutions in our communities to treat and prevent this
scourge.

We have the clinical, research, and educational
know-how. There may be other public health threats such
as tobacco use and alcoholism which take more lives
gradually, however we cannot ignore the devastation to
familieswhenyoung children are facedwith their parents’
addiction and sudden deaths. While our research efforts,
particularly in practice models and social-administrative
sciences, can provide part of the evidence basis for action
and part of our call to action, existing research and expe-
rience already tell us that prevention strategies are effec-
tive and treatment interventions work.

What we can do nowwith immediate impact is to put
those established interventions into action. Our education
strategies can be tailored to our own students, interprofes-

sionally to health sciences students broadly, to practi-
tioners, and the public. We can partner in advocacy to
make lifesaving treatment available through pharmacists
in every community. We can implement clinical practice
changes immediately in teaching sites where our students
and our faculty members are present. Just as important is
the legitimate and lawful access to opioids which must be
assured to patients in need.

Our call to action also includes enhanced engage-
ment in the national policy arena. It is not clear how the
opioid crisis will fit in the priorities of the Trump Admin-
istration and who the leaders of the Office of National
Drug Control Policy will be. While some federal initia-
tives include mention of pharmacists, our level of pres-
ence and influence are not reflective of our ability or
intent to contribute to the solution to this vexing problem.
The Surgeon General’s report provides an extremely
helpful roadmap for us, but pharmacists are largely absent
from authorship, consulting, and editorial involvement.

Summary: Implications for pharmacy education and
practice

While distinctly different areas of interest, the three
priorities selected for this report have strikingly similar
implications for pharmacy education and practice. This
stems in part from threads that run through all three pri-
orities: rapidly evolving areas of interest with respect to
advances in research and discovery, clinically challenging
patient care priorities, insufficient expertise both in and
outside the profession, priorities where “big data” holds
great opportunity, and topics warranting examination of
the PharmD curriculum to assure adequacy of emphasis.

Research
As noted in each section, pharmacy faculty are ac-

tively engaged in research in pharmacogenomics, oncol-
ogy, and substance abuse/mental health. Centers of
excellence can be identified at colleges and schools of
pharmacy and strong graduate education activity corre-
sponds to these programs of research. Faculty at select
programs with sustained funding are, in many cases,
leaders in research networks, especially in the area of phar-
macogenomics. That said, potential new funding associated
with 21st Century Cures implementation in an environment
where funding for research in general is threatened suggests
thatAACPandourmembers should critically examine strat-
egies to assistmembers to effectively compete for additional
funding for research and graduate education.

Patient Care
Improving access to clinical expertise to accelerate

translation of precision medicine research to patient di-
agnosis and treatment, to advance cancer prevention and
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treatment, and to stem the harm from the misuse of opi-
oids and other substances of abuse are compelling prior-
ities for the U.S. health care system. The reality is that
there are pockets of expertise in both academic health
centers and other integrated health systems that have
invested, for instance, in learning health system strategies
that allow for the application of genomics to diagnosis and
treatment to enhance patient care. Specialized cancer cen-
ters are also hubs of innovation for evidence-based care
planning and delivery. However, the combination of the
rapid advancement of discovery and the slow translation
into mainstream health care suggests there is a need for
national organizations across the spectrum of research,
education and clinical practice to strengthen collabora-
tions aimed at broadening the dissemination of evidence,
models of care delivery, and public and private financing
to accelerate diffusion of cutting edge clinical services.

Insufficient Expertise
As noted by Ignoffo and colleagues, there is a short-

age of medical oncologists that is anticipated to become
more acute. As of 2015, the Board of Pharmacy Special-
ties (BPS) reported that just under 2,000 individuals had
been certified as oncology specialty pharmacists.Weitzel
et al noted that “for colleges and schools of pharmacy,
identifying the optimal structure and content of pharmaco-
genomics education remains a challenge, insufficient num-
bers of facultymemberswith pharmacogenomics expertise
and inadequate availability of practice settings for experi-
ential education are other limiting factors” for assuring that
PharmDgraduates and current practitioners are prepared to
assume leadership roles in integrating pharmacogenomics
into patient care. And while individuals and organizations
at the local, state and federal levels are directing an in-
creasing amount of attention and resources to address the
misuse of addictive substances, lack of access to affordable
mental health services, and substance abuse treatment spe-
cifically, is a national crisis. BPS also reported that just
over 900 individuals hadbeen certified as Psychiatric Phar-
macy Specialists by yearend 2015.

Promise of Big Data
According to the NIH, “the ability to harvest the

wealth of information contained in biomedical Big Data
will advance our understanding of human health and dis-
ease; however, lack of appropriate tools, poor data acces-
sibility, and insufficient training, are major impediments
to rapid translational impact. To meet this challenge, the
National Institutes of Health (NIH) launched the BigData
to Knowledge (BD2K) initiative in 2012.” The 2015 Ar-
gus Commission report30 was devoted to an analysis of
the implications of the availability of significant data for
research, pharmacy education and practice. Precision

medicinewill only realize its potentialwith the translation
of big data into more accurate diagnoses and treatment
strategies. A significant emphasis on the effective devel-
opment and use of large networked datasets is a high pri-
ority in theCancerMoonshot.More advanced andnetworked
data systems on opioid prescribing and utilization hold
promise for more effective interventions to reduce drug
abuse.

The PharmD Curriculum
The members of the Argus Commission are well

aware of the competition for hours to achieve “adequate
coverage” of many subject areas in the PharmD curricu-
lum. The complexity of genomics, oncology and mental
health as reflected in the previous summaries suggest that
while these topics indisputably require basic coverage for
all PharmD graduates, depth of education and practice
experience sufficient to provide the needed numbers of
pharmacy specialists requires education and post-gradu-
ate training beyond the professional doctorate. Given the
limited numbers of faculty and practitioners with special-
ized knowledge in each area, collaborative approaches
should be developed to assure that both basic and ad-
vanced course material, as well as experiential learning
opportunities, remain current in the face of exploding and
ever-changing evidence.

PROPOSED POLICIES, RECOMMENDATIONS
AND SUGGESTIONS
Policy Statements

1. AACP encourages colleges and schools of phar-
macy to advise students on areas of emerging high
demand and provide pathways for specialization
both within the Doctor of Pharmacy curriculum
and via post-graduate pathways. [The Bylaws and
Policy Development Committee referred this state-
ment to the AACP staff to formulate as a suggestion
versus a policy statement (Suggestion 3).]

2. AACP encourages colleges and schools of phar-
macy to equip student pharmacists, faculty, pre-
ceptors and alumni with the knowledge, skills
and commitment to assist patients and families
with the challenges of effective acute and chronic
pain management as well as with the prevention
and treatment of addiction disorders.

The 2017 House of Delegates adopted the amended
statement as follows:AACPencourages colleges and schools
of pharmacy to equip student pharmacists, faculty, preceptors
andotherpractitionerswith theknowledge, skills andabilities
to assist providers, patients, families, and caregivers with the
challenges of effective pain management and the prevention
and treatment of associated substance use disorders.
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Recommendations
1. AACP should work with member institutions and

other relevant organizations to identify quality ed-
ucational resources (eg, certificate programs, grad-
uate courses/degrees) in specialized areas of practice
and research to increase their accessibility for students
and faculty.

2. AACP should convene jointly with the Joint Com-
mission of Pharmacy Practitioners (JCPP) and/or
other appropriate entities a series of intraprofessional
dialogues focused on the optimization of the profes-
sion’s roles in precision medicine, cancer prevention
and treatment, and substance abuse disorders to clar-
ify priorities for education, practice and research.

3. AACP should actively participate in the develop-
ment of additional opportunities, models and resources
for interprofessional collaboration in education, prac-
tice and research on precision medicine, oncology,
mental health and other priority topics.

4. AACP must increase our strategic engagement ef-
forts to insure the adequacy of federal and private
sector funding for research encompassing the pri-
orities of the 21st Century Cures legislation.

Suggestion
1. AACP encourages colleges and schools of phar-

macy to increase the accessibility of dual degree
and post-graduate training opportunities to facili-
tate specialization of PharmD graduates in prac-
tice, research and education.

2. AACP encourages consideration by all pharmacy
organizations that provide funding for research to
prioritize funding for pharmacogenomics, oncol-
ogy and mental health/substance abuse to stimulate
and support additional work in these key areas.

3. AACP encourages colleges and schools of phar-
macy to advise students on areas of emerging high
demand and provide pathways for specialization
both within the Doctor of Pharmacy curriculum
and via post-graduate pathways.

CONCLUSION
More knowledge will be advanced in health care in

the next ten years than what we have learned in the last
100 years.5 This statement resonates for all of health care.
How will we respond? The Argus Commission identified
significant levels of commitment among member institu-
tions and their faculty to provide leadership in research,
education and practice in the three areas selected for anal-
ysis. That said, the pace of change and the need for in-
creased specialization in each area are compelling and
deserve focusedattention as theprofession seeks tooptimize

its contributions in genomics, oncology and mental health.
Our colleagues, our citizens, and our future depend on us
to respond, innovate and adapt.
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