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Foreword

Obesity, type 2 diabetes, and associated metabolic diseases such as nonalcoholic fatty liver disease (NAFLD)/nonalcoholic steatohepatitis (NASH), have
reached epidemic proportions on a global scale. Insulin resistance is a fundamental etiologic defect in type 2 diabetes, and obesity is the most common
cause of insulin resistance in man. There is a great deal of phenotypic overlap
between obesity, type 2 diabetes, and NAFLD/NASH, and the great majority
of patients who ultimately develop NASH are obese and insulin resistant.
Taken together, these disorders represent one of the greatest areas of unmet
medical need, creating the opportunity to discover and test new potential
drugs. The chapters in this book provide an important contribution to our
knowledge on the scientific and regulatory issues related to preclinical studies, with a major emphasis on the early stages of clinical development. As
such, the material in this book includes a discussion of the latest methodologies in metabolic research, focusing on early clinical proof of mechanism,
early-stage indicators of drug efficacy, biomarkers, and safety. In today’s
landscape of drug development, a major goal is to collect information allowing the quickest possible decision on whether a drug candidate operates
through the expected mechanism with the desired pharmaceutical properties
of target engagement, pharmacokinetics, safety, and the necessary degree of
efficacy. Hopefully, this allows informed go/no-go decisions, which enable
biopharmaceutical companies to intensify their efforts on the most promising
drug candidates.
In this second edition of the book, the spectrum of NAFLD/NASH/cirrhosis garners much attention since this is a very active area of metabolic disease
drug discovery and development, with many active clinical programs. By
using the most cutting-edge in vivo methodologies to assess insulin sensitivity, insulin secretion, thermogenesis, and metabolomics, much can be learned
in the early stages of clinical development which has not been possible in the
past. In addition, modern imaging techniques allow assessments of hepatic
fat content and liver elasticity, providing noninvasive measures across the
spectrum of NAFLD/NASH. With all of these approaches available, carefully
designed proof of mechanism studies will allow earlier and cleaner decisions
on development programs, making resource allocations far more efficient and
informative.
The editors of this book, Andrew Krentz, Christian Weyer, and Marcus
Hompesch, are all highly experienced experts in academic research and drug
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development. They have recruited an expanded list of world leaders in metabolic research to cover a wider range of topics for this second edition.
The new edition of the textbook retains the division into two main sections: the first section presents an even more comprehensive review of clinical investigative techniques used in early-phase clinical drug development for
diabetes and NAFLD/NASH. This section employs a structured approach
that was successfully pioneered in the first edition. Notable new chapters in
this section include the assessment of islet α- and β-cell function, the quantification of appetite and satiety, and the role of tissue biopsy in drug development. Imaging of NAFLD/NASH and other disorders characterized by
ectopic fat deposition has been updated, and a new chapter covers state-of-
the-art functional imaging of key organs including muscle, heart, pancreas,
and kidneys.
The second section expands the perspective to preclinical drug development and transitioning to clinical studies. Included in this section are new
chapters on drug design focusing on peptide drugs, biomarkers for NAFLD/
NASH, and clinical trial endpoints that lie beyond reducing glycated hemoglobin concentrations. The chapter on regulatory considerations has been
expanded with a new emphasis on emerging therapies for NAFLD/NASH.
The audience for this textbook includes scientists and clinicians in the
biopharmaceutical industry involved in the design and implementation of
first-in-man proof of mechanism and efficacy studies. Academic scientists
engaged in metabolic research will also find this book to be an important
resource. Lastly, this book will be beneficial to a broader audience including
students and fellows who are at the early stages of their careers in this field.
Jerrold M. Olefsky
Department of Medicine
University of California, San Diego
La Jolla, CA, USA

Preface

We are very pleased to present the second edition of this textbook.
The positive reception to the first edition was most gratifying for the
authors and editors. The popularity of the textbook provided support for the
view that we had achieved our objective of providing a useful guide for investigators involved in early-phase drug development for diabetes, obesity, and
related disorders.
In this second edition, we are expanding the scope by placing further
emphasis on the spectrum of nonalcoholic fatty liver disease (NAFLD). This
decision reflects the increasing global impact of this highly prevalent disorder, its serious health implications, and the present unmet need for the development of effective pharmacotherapies. These considerations are currently
driving an intense drug development effort aimed primarily at the clinically
important subtype of nonalcoholic steatohepatitis (NASH) which carries an
increased risk of fibrosis, cirrhosis, and hepatocellular carcinoma. Relevant
new chapters in the second edition cover invasive (liver biopsy) and emerging
noninvasive imaging and circulating diagnostic and pharmacodynamic biomarkers for NAFLD/NASH.
Other new additions include cardiovascular research methodologies,
assessment of appetite and satiety, and transitioning from preclinical to clinical research. Furthermore, every chapter that appeared in the first edition has
been revised and updated based on scientific advances in the field.
The focus of the first part of the book remains on the selection of the most
appropriate means of achieving the key objectives of early-phase drug development trials. The pros and cons of established and emerging clinical research
methodologies are carefully considered and presented in a balanced and
accessible format.
The remainder of the book covers topics that include biomarkers for diabetes and insulin resistance, aspects of drug design for diabetes and related
metabolic diseases, quantitative approaches to drug safety and efficacy, regulatory considerations, and the challenges of identifying appropriate subjects
for clinical trials. The concepts of personalized and precision medicine are
well represented throughout the book.
It has been our pleasure and honor to work with the distinguished authors
who have made important contributions in bringing this second edition to
fruition. We are immensely grateful for the time and effort that the authors –
all acknowledged leaders in their fields – have invested. The shared objective
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to create a state-of-the-art textbook of value to clinicians and scientists has
been evident at all stages.
We also thank Melissa Morton, Prakash Jagannathan, and their colleagues
at Springer for the support and encouragement.
Feedback from readers that will help inform future editions of the book is
most welcome.
Chula Vista, CA, USA
Andrew J.Krentz
Christian Weyer
March 2019
Marcus Hompesch
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