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Preface

The genesis of this book was the pharmacoeconomics research and other outcomes
projects my colleagues and I have completed for our pharmaceutical company and
government clients over many years. The chapter ideas came specifically from the
Introduction to Pharmacoeconomics course I developed and currently teach for the
Mount Sinai School of Medicine Master of Public Health program. I have collabo-
rated extensively with many of the colleagues who have written chapters for this
book, and I am truly grateful to these extremely busy people, who have contributed
their valuable time and collective wisdom to make it useful and practical. Some of
the views expressed herein may be controversial but, after all, experts may still dis-
agree and some disagreement is healthy if it leads to useful dialogue and changes in
practice that will benefit populations and individual patients.

This book is meant to provide an introduction to the major concepts and princi-
ples of pharmacoeconomics, with particular emphasis on modeling, methodologies,
and data sources and application to real world dilemmas. Readers will learn about
the international use of pharmacoeconomics in drug regulation, drug approval, and
pricing. They are also given examples of pharmacoeconomic models used to support
these purposes in government, the pharmaceutical industry, and healthcare settings
(e.g., pharmacoeconomic analyses of a public health vaccination program). In par-
ticular, the example of collaboration among members of the pharmaceutical indus-
try, academia, and government in the development of the recently approved human
papillomavirus vaccine is used as a running theme through the majority of the chap-
ters to demonstrate the full range of ethical and moral issues, as well as overall
public health and commercial concerns that are often involved in decisions entailing
pharmacoeconomic issues. Lest readers think these issues esoteric or untimely, they
are referred to a recent Institute of Medicine Report (Institute of Medicine of the
National Academies, Roundtable on evidence-based medicine: Learning healthcare
system concepts, 2008) that stated that the best value is derived by “applying the
evidence we have about the medical care that is most effective™ and also by improv-
ing our “timely generation of evidence on the relative effectiveness, efficiency, and
safety of available and emerging interventions.” These principles are being embod-
ied, for example, in the much-discussed potential U.S. Institute for Comparative
Effectiveness Research (interestingly, the same acronym as an oft-used concept
in pharmacoeconomics, that of the incremental cost-effectiveness ratio, or ICER)
and in guidances rendered by the U.K.’s National Institute for Health and Clinical
Excellence (NICE). Pharmacogenomics, or the use of personalized medicine, will
be combined with cost-effectiveness analyses to inform and improve healthcare
decision-making. For example, a recent theoretical Markov model showed pharma-
cogenomic-guided dosing for anticoagulation with warfarin to not be cost effective
in patients with nonvalvular atrial fibrillation. Interestingly, another recently pub-
lished algorithm using logistic regression from international retrospective databases
showed that incorporating pharmacogenetic information was more likely to result in
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viii Preface

a therapeutic international normalized ratio (INR), the major method of determining
anticoagulation, than use of clinical data alone. However, the data used to inform the
Markov model were published studies that did not include the latter study, and the
algorithm did not indicate the clinical diagnoses, nor the clinical outcomes, of the
patients who were more or less likely to be within a therapeutic INR. Thus, improved
and cost-effective decisions, using the best available evidence-based medicine, will
require that both clinical and economic expertise, as epitomized in this book, be
used.
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’I Introduction to
Pharmacoeconomics

William F. McGhan
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The desires to consume medicines and use pharmacoeconomics are perhaps the great-
est features that distinguish humans from animals.

—Adapted from William Osler

1.1  INTRODUCTION

Practitioners, patients, and health agencies face a multitude of conundrums as
the development of new therapies seems boundless, while the money to purchase
these cures is limited. How does one decide which are the best medicines to use
within restricted budgets? The continuing impact of cost-containment is caus-
ing administrators and policy makers in all health fields to examine closely the
costs and benefits of both proposed and existing interventions. It is increasingly
obvious that purchasers and public agencies are demanding that health treat-
ments be evaluated in terms of clinical and humanistic outcomes against the
costs incurred.

Pharmacoeconomics is the field of study that evaluates the behavior or welfare of
individuals, firms, and markets relevant to the use of pharmaceutical products, ser-
vices, and programs.' The focus is frequently on the cost (inputs) and consequences
(outcomes) of that use. Of necessity, it addresses the clinical, economic, and human-
istic aspect of health care interventions (often diagrammed as the ECHO Model,

1



2 Pharmacoeconomics: From Theory to Practice

ECHO Model:

Economic, Clinical, and Humanistic Outcomes

‘(

FIGURE 1.1 ECHO Model. (Kozma, CM et al. Economic, clinical, and humanistic out-
comes: A planning model for pharmacoeconomic research. Clin Ther. 15: (1993): 1121-32.)

Figure 1.1)> in the prevention, diagnosis, treatment, and management of disease.
Pharmacoeconomics is a collection of descriptive and analytic techniques for evalu-
ating pharmaceutical interventions, spanning individual patients to the health care
system as a whole. Pharmacoeconomic techniques include cost-minimization, cost-
effectiveness, cost-utility, cost-benefit, cost of illness, cost-consequence, and any
other economic analytic technique that provides valuable information to health care
decision makers for the allocation of scarce resources. Pharmacoeconomics is often
referred to as “health economics™ or “health outcomes research,” especially when it
includes comparison with non-pharmaceutical therapy or preventive strategies such
as surgical interventions, medical devices, or screening techniques.

Pharmacoeconomic tools are vitally important in analyzing the potential value
for individual patients and the public. These methods supplement the traditional
marketplace value as measured by the prices that the patient or patron is willing
to pay. With government agencies and third parties’ continuing concern about the
higher expenditures for prescriptions, pharmaceutical manufacturers and pharmacy
managers are highly cognizant that pharmaceutical interventions and services
require comparative cost-justification and continual surveillance to assure cost-
effective outcomes.*¢

From pharmaceutical research, we have seen significant therapeutic advances
and breakthroughs. From health care delivery entrepreneurs we have seen numerous
expanding roles for pharmacists, nurses, and physician assistants, with services such
as home intravenous therapy, drug-level monitoring, parenteral nutrition management,
hospice care, self-care counseling, and genetic screening for customizing therapy,
among other innovations. The use of valid economic evaluation methods to measure
the value and impact of new interventions can increase acceptance and appropriate
use of such programs by third-party payers, government agencies, and consumers.”””

There is increasing scrutiny over all aspects of health care as we attempt to bal-
ance limited finances and resources against optimal outcomes. Cost-effectiveness
evaluations of pharmaceutical options are becoming mandatory for attaining ade-
quate reimbursement and payment for services.'"!' Pharmacoeconomic methods
help document the costs and benefits of therapies and pharmaceutical services, and
establish priorities for those options to help in appropriately allocating resources in
ever-changing health care landscapes.
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1.2 ANALYTICAL PERSPECTIVES

Point of view is a vital consideration in pharmacoeconomics. If a medicine is provid-
ing a positive benefit in relation to cost in terms of value to society as a whole, the ser-
vice may not be valued in the same way by separate segments of society. For example,
a drug therapy that reduces the number of admissions or patient days in an acute care
institution is positive from society’s point of view but not necessarily from that of
the institution’s administrator, who depends on a high number of patient admissions
to meet expenses. Thus, one must determine whose interests are being served when
identifying outcome criteria for evaluation. When considering pharmacoeconomic
perspectives, one must always consider who pays the costs and who receives the ben-
efits. A favorable economic analysis that showed savings in clinic utilization from
the employer perspective would probably not be viewed positively from the clinic’s
budget perspective. More broadly, what is viewed as saving money for society may
be viewed differently by private third-party payers, administrators, health providers,
governmental agencies, or even the individual patient. It is generally agreed among
health economists that the societal perspective should always be discussed in an eval-
uative report, even though the focus of the report might deal with other segments such
as hospitals or insurance agencies. In the United States, with many different health
care delivery and payer approaches, this can be complicated, and analyses are often
done from multiple perspectives to assist adjudication by multiple stakeholders.

1.3 CODE OF ETHICS

The International Society for Pharmacoeconomics and Outcomes Research (ISPOR)
has published a code of ethics that is vital to the honesty and transparency of the
discipline.'? The code encourages pharmacoeconomists to maintain the highest ethi-
cal standards because the academy recognizes that activities of its members affect a
number of constituencies. These include but are not limited to: (1) Patients who are
ultimately going to experience the greatest impact of the research: (2) practitioners
who will be treating or not treating patients with therapies, medications, and pro-
cedures made available or not made available because of the research; (3) govern-
ments, employers, decision-makers, and payers who must decide what is covered
so as to optimize the health of the patient and resource utilization; (4) professional
outcomes researchers; (5) colleagues, where relationships in conducting research and
related activities are particularly critical; (6) research employees concerned about
how they are regarded, compensated, and treated by the researchers for whom they
work: (7) students who work for researchers, where respect and lack of exploitation
are important because they are the future of the discipline; and (8) clients for whom
the research is conducted, and the researchers’ relationships with them.

The ISPOR code of ethics lists many standards for researchers, but a sample sec-
tion of the code related to “design and research practices™ is as follows:

1. Maintain a current knowledge of research practices.
2. Adhere to the standards of practice for their respective fields of research
and identify any official guidelines/standards used.
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3. Research designs should be defined a priori, reported transparently, defended
relative to alternatives, and planned to minimize all types of bias.

4. Respect the rights of research subjects in designing and conducting
studies.

5. Respect the reputations and rights of colleagues when engaged in collab-
orative projects.

6. Maintain and protect the integrity of the data used in their studies.

7. Not draw conclusions beyond those which their data would support.

1.4 OVERVIEW OF ECONOMIC EVALUATION METHODS

This section will introduce the reader with a brief overview of the methodologies
based on the two core pharmacoeconomic approaches, namely cost-effectiveness
analysis (CEA) and cost-utility analysis (CUA). Table 1.1 provides a basic compari-
son of these methods with cost-of-illness, cost-minimization, and cost-benefit analy-
sis. One can differentiate between the various approaches according to the units used
to measure the inputs and outcomes, as shown in the table. In general, the outputs in
CEA are related to various natural units of measure, such as lives saved, life-years
added, disability-days prevented, blood pressure, lipid level, and so on. Cost-benefit
analysis (CBA) uses monetary values (e.g., euros, dollars, pounds, yen) to measure
both inputs and outputs of the respective interventions. Further discussion and exam-
ples of these techniques have been presented elsewhere.'=3-21 It is hoped that the
evaluation mechanisms delineated further in this book will be helpful in managing
pharmaceutical interventions toward improving societal value and generate greater
acceptance by health authorities, administrators, and the public. Using the human
papillomavirus (HPV) vaccine as an example for case studies, other chapters in this
book will further illustrate the various analytical methodologies related to CEA,
CUA, CBA, etc.

1.5 QUALITY OF LIFE AND PATIENT PREFERENCES

Significant components in pharmacoeconomics are patient outcomes and quality of
life (QoL) with an expanding list of related factors to consider (Table 1.2)."*!5 Although
it is recognized that there are physical, mental, and social impairments associated with
disease, there is not always consensus on how to accurately measure many of these
factors. Consequently, the concept of satisfaction with care is often overlooked in cost-
effectiveness studies and even during the approval process of the U.S. Food and Drug
Administration (FDA). Generally, pharmacoeconomic and outcomes researchers
consider QoL a vital factor in creating a full model of survival and service improve-
ment. QoL is related to clinical outcomes as much as drugs, practitioners, settings, and
types of disease. The question becomes how to select and utilize the most appropriate
instruments for measuring QoL and satisfaction with care in a meaningful way.

The quality-adjusted life year (QALY) has become a major concept in pharma-
coeconomics. It is a measure of health improvement used in CUA, which combines
mortality and QoL gains and considers the outcome of a treatment measured as the
number of years of life saved, adjusted for quality.
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