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Pharmacoeconomics: From Theory to Practice intro-
duces readers to the major concepts and principles of
pharmacoeconomics and cost-effectiveness analysis.
Bridging the gap between theory and practice, the text
emphasizes how to apply pharmacoeconomic modeling
and decision-making to real-world dilemmas. Issues re-
lating to decisions made in drug regulation, approval, and
pricing of the human papillomavirus vaccine are woven
throughout the text to illustrate key concepts and ideas.

The book is edited by Renee J. G. Arnold: pharmacist,
adjunct faculty member, and consultant. Dr. Arnold
recruited a highly accomplished group of experts to
contribute well-written and informative book chapters
including William McGhan, J. Jaime Caro, Gordon
Guyatt, Michael Drummond, and others.

The book consists of 16 chapters, with the following
titles: Introduction to Pharmacoeconomics; Decision
Modeling Techniques; Cost of Illness; Markov Modeling
in Decision Analysis; Retrospective Database Analysis;
What Is Cost-Minimization Analysis?; Cost-Effectiveness
Analysis; Budget Impact Analysis; Cost-Utility Analysis:
A Case Study of a Quadrivalent Human Papillomavirus
Vaccine; Some Problems/Assumptions in Pharmacoeco-
nomic Analysis; Patient-Reported Outcome Measures;
Sensitivity Analysis; Use of Pharmacoeconomics in Drug
Reimbursement in Australia Canada, and the United
Kingdom: What Can We Learn from International Expe-
rience?; Pharmacoeconomics in Disease Management:
Practical Applications and Persistent Challenges; Com-
puter-Aided Decision Making from Drug Discovery to
Pharmacoeconomics; and Speculations on the Future
Challenges and Value of Pharmacoeconomics. Each
chapter can stand by itself as a work of scholarship. As
an example, Alan Haycox’s chapter on cost-minimization
analysis provides one the best discussions available about
when cost-minimization is an appropriate method for eco-
nomic analysis.

Dr. Arnold does not state the intended audience for
this text. As an introduction to pharmacoeconomics, the
book contains concepts and terminology which are fairly
sophisticated for individuals with no prior background on
the subject. No additional tools of pedagogy are provided

to aid teachers, such as a list of learning objectives, a glos-
sary of terms, exercises, and chapter review questions. In
addition, the book’s price (available new and online for
approximately $80) is relatively high for general adoption
for teaching students in a pharmacy school. The book is
better suited for teaching graduate level classes or used as
a reference for educators and researchers.

Pharmacoeconomics: From Theory to Practice is one
of an expanding collection of books on pharmacoeconom-
ics, health economics, and decision analysis available to
pharmacy educators. This one is a contribution to that col-
lection due to its content and quality of writing. Although
the book is an introduction, individuals with experience in
pharmacoeconomics may benefit from reading it, too.
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The importance of pharmacokinetics(PK) and phar-
macodynamics(PD) in drug development is becoming in-
creasingly recognized and now permeates the program
from preclinical development through Phase IV clinical
trials.1-2 However, PK/PD data is generally very noisy
and sophisticated data analysis techniques must be used
to estimate parameters of interest. Modern PK/PD has
developed into a relatively sophisticated mathematical dis-
cipline. Scientists involved with PK/PD data are dependent
on the availability of sophisticated software packages. De-
spite the lack of a complete understanding of the method-
ology, the user of such packages needs to be convinced of
their accuracy and reliability. It is incumbent on the PK/PD
scientists to obtain a reasonable understanding of the meth-
odology behind a software package to correctly interpret
the output and diagnostics.3 However, until now there has
been very little literature available that explains, in simple
terms, how to fit models and interpret output data.

Anyone desiring a single definitive source of informa-
tion on PK/PD modeling should consider Pharmacokinetic
and Pharmacodynamic Data Analysis: Concepts and Ap-
plications. It is an extraordinary book covering virtually all
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mathematical and conceptual perspectives inherent within
the PK/PD modeling process. It provides an introduction
into PK/PD concepts using simple illustrations, and differ-
entiates itself from other texts in this area in that it bridges
the gap between relevant theory and the actual application
of theory to real life situations.4 The fourth edition con-
tinues the central thesis of the first 3 editions: How do we go
from kinetic and dynamic data to insight in the most effec-
tive way? This edition is the fourth in an evolution of the
original text published in 1994 and has been expanded to
over 1200 pages, mirroring the growth of the subject over
the last decade. It is also a testament to the increasing
sophistication of PK/PD analyses being undertaken by sci-
entists working in the drug discovery/development arena.
The new edition contains many new case studies, but also
includes an extension of the experimental design chapter.

This book emphasizes how to critically evaluate the
output from fitting a model to data to applying statistical
techniques for model selection and discussion. Chapters 1
to 6 make up the concepts section of the book, and the case
studies make up the applications section. The concepts
section provides a basic introduction to PK/PD modeling
principles. Chapter 1 briefly introduces the general prin-
ciples and the book’s contents. Chapter 2 emphasizes
various aspects of pharmacokinetics, including one- and
multi-compartment systems, absorption and disposition
kinetics, clearance concepts, turnover, nonlinearities,
non-compartmental analysis, exposure assessment, and
inter-species scaling. Chapter 3 presents an extensive li-
brary of basic and mechanistic pharmacodynamic models,
including receptor binding models, pharmacodynamic
models, kinetics of drug actions, interaction models, effect
compartment models, turnover models, dose-response-time
data analysis, tolerance and rebound models, and transduc-
tion models. Chapter 4 provides an overview of parameter
estimates, including criteria for best fit, search algorithms,
and weighing. Chapter 5 is placed intentionally after the
pharmacokinetics and pharmacodynamics chapters, and
covers general modeling strategies. Chapter 6 contains
a brief discussion of design elements, including tools for
experimental design, and general design issues of kinetic/
dynamic studies. The applications section of the book illus-
trates the application of concepts to specific modeling situ-
ations commonly encountered in the drug industry and in
research laboratories. More than 100 data sets and practical
solutions are included. Several new exciting data sets on
tolerance-rebound, dose-response-time models, bacterial
growth model, turnover, non-linear kinetics, oscillating in-
put functions, and toxicokinetics are also solved and dis-
cussed in this section.

The book has several key strengths. First, and perhaps
most important, this book bridges the gap between standard

texts in pharmacokinetics, pharmacology, and numerical
analysis, and provides unique insight into the field of phar-
macometrics in a manner that is easy to understand. Com-
plex mathematics is minimized, and extensive graphical
presentations accompany the theory, which enables the sci-
entist with little formal training in this area to conceptualize
the underlying principles. The second major strength is that,
in addition to its clear and straightforward presentation of
methodology, this book also includes a CD with all appli-
cation examples and WinNonlin (Pharsight, St. Louis, MO)
command files. The command files are intended both as
a complement to the book and as a framework for the user’s
own modeling problems, thereby saving time when carry-
ing out data analysis. Many thoughts and ideas presented in
the book have evolved from the authors’ own practice and
teaching experiences, while observing and evaluating stu-
dents’ work. Thus, some of the theories have been formu-
lated to help students overcome common mistakes and
misconceptions typical among kineticists and junior mod-
elers. Therefore, another important strength is that the book
can also serve to remedy the most common dysfunctions of
a modeler, including lack of experience with exploratory
data analysis, too much trust in the modeling software,
weighting away data, slavery under formulas, and lack of
holistic view of the analysis-modeling process.5

This book is both a valuable introductory text for new
researchers and a useful reference for established scien-
tists. In addition, it is a useful reference for a variety of
undergraduate and graduate courses in PK/PD. Overall,
we believe that this book is an essential resource for any-
one wanting to gain a better understanding and awareness
of the modeling carousel.
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