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The Economic Costs of Antimicrobial Resistance

In April 2014, the World Health Organization (WHO)
revealed in their “Antimicrobial Resistance: Global
Report on Surveillance” that Antimicrobial (Drug)
Resistance (AMR) has reached “urgent” levels,
resulting in the possibility of common infections and
minor injuries Killing people, which “threatens the
achievements of modern medicine”.* AMR is the
“reduced efficacy of antibacterial, antiparasitic,
antiviral and antifungal drugs, making the treatment of
patients difficult, costly, or even impossible.”> AMR is
different from antibiotic resistance, which refers
specifically to the resistance of certain antibiotics used
for common bacteria that causes infections.? In contrast,
AMR encompasses a broader resistance to medications
that treat infections caused by microbes, such as: “(1)
parasites (e.g. Malaria), (2) viruses (e.g. HIV) and, (3)
fungi (e.g. Candida).”

AMR was initially considered a “human medical
problem” to which only patients with hospital-acquired
infections  (HAI), the critically ill, or the
immunosuppressed would be likely to succumb.® Today,
AMR has spread to the point that “the general
population is considered to be at risk,” at a time where
“common  bacterial infections are  becoming
increasingly difficult to treat.”® There are a number of
natural (i.e., biological) and societal causes behind this
current phenomena. Three biological explanations for
AMR include:

(1) Selective Pressure - Microbes that are killed by
an antimicrobial carry a resistant gene and
survive. These survivors will replicate and
quickly become the dominant type throughout
the microbial population;

(2) Mutation - Microbes produce by dividing and
during division mutation s may arise that allow
the microbe to survive; and,

(3) Gene Transfer - Microbes may get genes from
one another, including genes that make the
microbe drug resistant.”

In addition to biological causes, societal pressures that
can be attributed to increased AMR include:

(1) Inappropriate prescription of antimicrobials by
healthcare providers,

(2) Inadequate diagnostics, which result in the
prescription of antimicrobials
“just-in-case”,
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(3) The extensive use of antimicrobials in the
hospital; and,

(4) The addition of antibiotics to agricultural feeds,
which promotes drug resistance.®

The negative medical and economic effects of AMR
may be significant if this phenomenon continues
without resolution. For example, anyone who receives
care in a medical setting (inpatient or outpatient), could
potentially succumb to an infection.” AMR could also
impact the future of preventative care, especially in
developed countries where antimicrobial drugs are
methods for secondary care, because:

“...health care systems in high income countries
are heavily dependent on the use of antimicrobial
drugs, not only for the treatment of primary
infections, but also for many aspects of secondary
health care, such as cancer treatment or
prevention of iatrogenic infection in surgical care.
Therefore, in high-income countries, hospital-
acquired infections are a major concern.”*

At least two million Americans annually become
infected with bacteria that are resistant to antimicrobial
drugs, and at least 23,000 individuals die each year as a
result.™ By 2050, if this problem continues, more than
10 million people per year will die due to AMR.* In
2000, The Alliance for the Prudent Use of Antibiotics
(APUA) and Chicago’s Cook County Hospital
conducted a chart-by-chart review of 1,391 hospitalized
patients, 188 of which patients had antibiotic-resistant
infections (ARIs). The medical costs ranged from
$18,588 to $29,069 per patient, with a hospital stay
lasting between 6.4 and 12.7 days.*® These avoidable
infections resulted in more than 8 million additional
hospital days, and approximately $5.5 million in
additional costs.*

In addition to the negative medical effects of AMR, this
phenomenon is also resulting in substantial economic
costs. A 1992 Institute of Medicine (IOM) report
estimated the annual costs of antibiotic-resistance
bacteria in the U.S. to be at least $4 to $5 billion.* Over
the next 35 years, the accumulated loss of global output
due to AMR, will total $100 trillion, more than 1.5
times the current annual global GDP.™ These increased
costs stem from a variety of mechanisms, including:

(1) Additional labs and X-rays;
(2) Alternative, more expensive treatments;
(3) More elaborate infection control procedures;
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(4) Reduced quality of life;

(5) Increases in private insurance coverage
premiums;

(6) Increased overall healthcare expenditure;

(7) Increased cost of disease surveillance;

(8) Increased family burden of infected individual;
and,

(9) Increased cost to firms of absentee workers.*’

If resistance rates continue to increase at the current
pace, additional indirect costs may arise from affected
individuals who refrain from undertaking certain
economic activities, such as travel and trade, or
experience general negative psychological effects such
as panic.® Due to the current lack of urgency among the
U.S. population related to AMR, the indirect costs have
been shown to be substantial, although these costs have,
to date, been understudied and poorly understood by
scientists.*

Despite the apparent lack of urgency regarding AMR
among the general population, the federal government,
as well as various governmental agencies, are taking
substantial steps to combat AMR through budgetary
appropriations and program. On February 2, 2015,
President Obama released his proposed budget for fiscal
year 2016, which included more than $1.2 billion to be
allocated across various agencies to: (1) improve
antibiotic stewardship; (2) strengthen risk assessment
and reporting; and, (3) promote research in health and
agricultural sectors.?

On a provider level, healthcare organizations are
implementing  practicing  antibiotic  stewardship
programs,?* which programs may include the following
components:

(1) Appointing an individual physician leader to be
responsible and accountable for the program’s
outcomes;

(2) Appointing a single pharmacist leader to be
responsible for improving antibiotic use

(3) Implementing recommended actions such as
“systematic evaluation of ongoing treatment
need after a set period of initial treatment”,

(4) Implementing an effective form of tracking and
reporting of antibiotic use and resistance; and,

(5) Educating clinicians about resistance and
optimal prescribing. 2 While these measures
certainly will not eradicate infections, the
above efforts can aid in improving the
treatment of infections and reduce the adverse
events linked to inappropriate antibiotic use.

These programs strive to combat the rapid increase of
AMR, not just to decrease the medical and economic
costs related to the phenomenon, but also to increase the
overall health of, and ability to treat, the general U.S.
population well into the future.
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Robert James Cimasi, MHA, ASA, FRICS, MCBA, CVA, CM&AA, serves as Chief
Executive Officer of HEALTH CAPITAL CONSULTANTS (HCC), a nationally recognized
healthcare financial and economic consulting firm headquartered in St. Louis, MO, serving
clients in 49 states since 1993. Mr. Cimasi has over thirty years of experience in serving
clients, with a professional focus on the financial and economic aspects of healthcare service
sector entities including: valuation consulting and capital formation services; healthcare
industry transactions including joint ventures, mergers, acquisitions, and divestitures;
litigation support & expert testimony; and, certificate-of-need and other regulatory and policy
planning consulting.

Mr. Cimasi holds a Masters in Health Administration from the University of Maryland, as well as several
professional designations: Accredited Senior Appraiser (ASA — American Society of Appraisers); Fellow
Royal Institution of Chartered Surveyors (FRICS — Royal Institute of Chartered Surveyors); Master Certified
Business Appraiser (MCBA — Institute of Business Appraisers); Accredited Valuation Analyst (AVA —
National Association of Certified Valuators and Analysts); and, Certified Merger & Acquisition Advisor
(CM&AA - Alliance of Merger & Acquisition Advisors). He has served as an expert witness on cases in
numerous courts, and has provided testimony before federal and state legislative committees. He is a
nationally known speaker on healthcare industry topics, the author of several books, the latest of which
include: “Accountable Care Organizations: Value Metrics and Capital Formation” [2013 - Taylor & Francis,
a division of CRC Press], “The Adviser’s Guide to Healthcare” — Vols. |, 11 & 111 [2010 — AICPA], and “The
U.S. Healthcare Certificate of Need Sourcebook” [2005 - Beard Books]. His most recent book, entitled
"Healthcare Valuation: The Financial Appraisal of Enterprises, Assets, and Services" was published by John
Wiley & Sons in 2014.

Mr. Cimasi is the author of numerous additional chapters in anthologies; books, and legal treatises; published
articles in peer reviewed and industry trade journals; research papers and case studies; and, is often quoted by
healthcare industry press. In 2006, Mr. Cimasi was honored with the prestigious “Shannon Pratt Award in
Business Valuation” conferred by the Institute of Business Appraisers. Mr. Cimasi serves on the Editorial
Board of the Business Appraisals Practice of the Institute of Business Appraisers, of which he is a member of
the College of Fellows. In 2011, he was named a Fellow of the Royal Institution of Chartered Surveyors
(RICS).

Todd A. Zigrang, MBA, MHA, ASA, FACHE, is the President of HEALTH CAPITAL
CONSULTANTS (HCC), where he focuses on the areas of valuation and financial analysis for
hospitals, physician practices, and other healthcare enterprises. Mr. Zigrang has over 20
years of experience providing valuation, financial, transaction and strategic advisory
services nationwide in over 1,000 transactions and joint ventures. Mr. Zigrang is also
considered an expert in the field of healthcare compensation for physicians, executives and
other professionals.

Mr. Zigrang is the author of the soon-to-be released “Adviser’s Guide to Healthcare — 2nd Edition” (AICPA,
2014), numerous chapters in legal treatises and anthologies, and peer-reviewed and industry articles such as:
The Accountant’s Business Manual (AICPA); Valuing Professional Practices and Licenses (Aspen
Publishers); Valuation Strategies; Business Appraisal Practice; and, NACVA QuickRead. Additionally, Mr.
Zigrang has served as faculty before professional and trade associations such as the American Society of
Appraisers (ASA); the National Association of Certified Valuators and Analysts (NACVA); the Physician
Hospitals of America (PHA); the Institute of Business Appraisers (IBA); the Healthcare Financial
Management Association (HFMA); and, the CPA Leadership Institute.

Mr. Zigrang holds a Master of Science in Health Administration (MHA) and a Master of Business
Administration (MBA) from the University of Missouri at Columbia. He is a Fellow of the American College
of Healthcare Executives (FACHE) and holds the Accredited Senior Appraiser (ASA) designation from the
American Society of Appraisers, where he has served as President of the St. Louis Chapter, and is a current
member of the ASA Healthcare Special Interest Group (HSIG) committee.

Matthew J. Wagner, MBA, CFA, is Senior Vice President of HEALTH CAPITAL
CONSULTANTS (HCC), where he focuses on the areas of valuation and financial analysis.
Mr. Wagner has provided valuation services regarding various healthcare related enterprises,
assets and services, including but not limited to, physician practices, diagnostic imaging
service lines, ambulatory surgery centers, physician-owned insurance plans, equity purchase
options, physician clinical compensation, and healthcare equipment leases.

John R. Chwarzinski, MSF, MAE, is Vice President of HEALTH CAPITAL CONSULTANTS
(HCC). Mr. Chwarzinski holds a Master’s Degree in Economics from the University of
Missouri — St. Louis, as well as, a Master’s Degree in Finance from the John M. Olin School
of Business at Washington University in St. Louis. Mr. Chwarzinski’s areas of expertise
include advanced statistical analysis, econometric modeling, and economic and
financial analysis.

Jessica L. Bailey, Esq., is the Director of Research of HEALTH CAPITAL CONSULTANTS
(HCC), where she conducts project management and consulting services related to the
impact of both federal and state regulations on healthcare exempt organization transactions
and provides research services necessary to support certified opinions of value related to the
Fair Market Value and Commercial Reasonableness of transactions related to healthcare
enterprises, assets, and services. Ms. Bailey is a member of the Missouri and Illinois Bars
and holds a J.D. and Health Law Certificate from Saint Louis University School of Law,
where she served as Fall Managing Editor for the Journal of Health Law and Policy.
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