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PREFACE

Exposure of a patient simultaneously to multiple pharmaceuticals is a highly probable
and nearly unavoidable phenomenon due the use of multiple drugs to treat a certain dis-
ease (e.g., cancer, HIV infection), or the treatment of multiple diseases in a single patient.
Adverse interactions among coadministered drugs have led to fatalities and subsequent
withdrawal of marketed drugs. Mechanistic understanding of the drug—drug interaction
(DDI) potential is an active area of scientific research. Evaluation of the DDI potential of
drug candidates represents an important and necessary activity in drug development.

In decades past, significant progress has been made in the scientific understand-
ing of adverse drug—drug interactions. It is generally agreed that DDI potential is
best evaluated via a mechanistic approach, by defining the interaction of the drugs
in question with the biochemical pathways that are responsible for drug absorption,
distribution, metabolism, and elimination. An especially important advancement is
the application of human-based in vitro experimental systems for the preclinical
evaluation of DDI potential. This approach has received overall scientific consensus
and is generally accepted by international regulatory agencies, including the U.S.
Food and Drug Administration.

In this book, the major scientific concepts and preclinical experimental
approaches for the evaluation of DDI are reviewed by a distinguished international
panel of experts. This book should be of interest to all those involved in the field of
drug—drug interactions, including industrial scientists and regulatory specialists in
drug development as well as academic researchers and students in the fields of phar-
macology, drug metabolism, and toxicology.

ALBERT P. L1, Ph.D.

Columbia, Maryland
September 2007
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1.1 INTRODUCTION

Simultaneous coadministration of multiple drugs to a patient is highly
probable. A patient may be coadministered multiple drugs to allow effective
treatment of a disease (e.g., cancer, HIV infection) or for the treatment of
multiple disease or disease symptoms. It is now known that drug—drug
interactions may have serious, sometimes fatal, consequences. Serious drug—
drug interactions have led to the necessity of a drug manufacturer to withdraw
or limit the use of marketed drugs. Examples of fatal drug—drug interactions
are shown in Table 1.1. As illustrated by the examples in Table 1.1, a major
mechanism of adverse drug-drug interactions is the inhibition of the
metabolism of a drug by a coadministered drug, thereby elevating the systemic
burden of the affected drug to a toxic level.

Besides toxicity, loss of efficacy can also result from drug-drug interactions.
In this case, the metabolic clearance of a drug is accelerated due to the inducing
effects of a coadministered drug on drug metabolism. A well-known example is
the occurrence of breakthrough bleeding and contraceptive failures of women
taking oral contraceptives but were coadministered with the enzyme inducer
rifampin (Zhang et al., 2007). Examples of drug-drug interactions leading to
the loss of efficacy are shown in Table 1.2.

Estimation of drug-drug interaction potential is therefore an essential
element of drug development. Screening for drug-drug interaction in early
phases of drug development allows the avoidance of the development of drug
candidates with high potential for adverse drug interactions. Estimation of
drug-drug interaction potential is a regulatory requirement—it is required for
new drug applications (NDA) to U.S. FDA (Huang et al., 1999). In this
chapter, the scientific principles, technologies, and experimental approaches for
the preclinical evaluation of drug-drug interactions are reviewed.
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