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PREFACE TO THE SECOND EDITION

THE objectives of this book have not changed since the first edition. Clinical Pharma-
cology: Basic Principles in Therapeutics is designed to illustrate a consistency of ap-

_ proach to qualitative and quantitative decision making in therapeutics. Its use should

allow the therapist to distinguish drug-related events from spontaneous alterations in
disease and provide general knowledge about objective therapeutics that will allow
him/her to. individualize therapy. The text is written with medical, osteopathy, phar-
macy, and allied health students uppermost in mind; such students are the best
candidates to evolve therapeutics from an “art” to a rational and objective science.

Readers might legitimately ask why a textbook of “principles” requires revision,

since true principles remain constant. In short, the editors are students in a rapidly
evolving and novel discipline. Although a number of useful principles were identified
in the first edition, some that were designated as principles were not fundamental
concepts and. because the field of clinical pharmacology has grown rapidly in recent
years, a number of new principles have evolved. Many factors that now impact on
therapeutic decisions were not known in 1972, nor were data related to the psychology
of the doctor-patient “therapeutic contract” necessarily widely available or easily sum-
marized (Chapter 4). The science of pharmacokinetics was not as aggressively applied
to man as it has been in the last 5 to 10 years. Furthermore. the mathematical con-
cepts necessary to make precise and therefore biologically useful decisions during use -
of high-risk drugs had not been tested in therapeutic settings (Chapters 2 and 3).
Clinical pharmacologists had not developed a useful, defensible, and systematic ap-
proach about placebos, about how to make therapeutic decisions in circumstances of .
uncertainty, or about the economic factors that overtly or covertly influence therapeutic
decisions and the epidemiology of drug use (Chapters 24 to 26). Only in the last few
years has consideration been given to therapeutic decisions affecting women of child-
bearing age, pregnant women, the fetus, and the neonate (Chapter 5). Patients with
dermatologic disorders can be rationally as well as empirically approached (Chapter
19). The therapeutics of some hepatic, respiratory, endocrine, and inflammatory dis-
orders have become much more specific and effective, and this has allowed the descrip-
tion of new “principles.”
- The organization of this second edition is similar to that of the first edition. Unlt I
presents general principles that apply to all therapeutic decisions; Unit II emphasizes
the specific factors about a disease and a drug that justify the setting of therapeutic
objectives in their coordination; and Unit IIT stresses the obvious and less overt factors
that impact on therapeutic decisions and the observations that can be made and at-
tributed to the drug per se. Unit IV has been deleted from this revision; although the
programmed cases were popular, they were too individualized in some respects to
justify the space they occupied.

As in the first edition, successful use of this book requires knowledge of both
pharmacology and medicine. It should serve as a supplement to, rather than a replace-
ment of, the basic textbooks of medicine and pharmacology. We hope that Clinical
Pharmacology Basic Principles in Therapeutics will not foster dogma, recnpes, or
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‘PREFAc‘E TO THE SECOND EDITION

folklore about drugs, but will help to stimulate scholarly and ratlonal thought about
therapeutics that is applicable to individualized settmgs

We deeply appreciate the persistent, imaginative, and sometimes exciting writing of
our contributors as well as the assistance of our editors, Elyce Melmon and Emma
Ponick. We also gratefully acknowledge the thoughtful suggestions made by our fellows
and students and the secretarial help of Ms. Vivian Abe. :
' KENNETH L. MELMON
HowaArD F. MORRELLI



PREFACE TO THE FIRST EDITION

Even-in medicine, though it is easy to know what honey, wine and
hellebore, cautery and surgery are, to know how and to whom and
when to apply them so as to effect a cure is no less an undertaking
than to be a physician.

ARISTOTLE, Nicomachean Ethics, Vol. IX !

DETAILED pharmacologic knowledge stands alone as a basic science, but successful
therapeutics requires application of this information to disease-induced abnormalities in
individual patients. Aristotle did not claim that physicians were successful, only that
they attempted to be. There is abundant information that physicians generally are poor
therapists, despite their detailed knowledge of the pathogenesis of disease and the
pharmacology of specific drugs that can alter a disease. The consequences of poor
therapy include both toxic reactions to "drugs and unchecked or even exacerbated
disease. No longer can it be said. “The diagnosis is always more important than the
treatment.” Therapeutics must not continue to lag so far behind pharmacology. physiol-
ogy, biochemistry, and pathophysiology, which serve as its foundation. Much information
must be applied to clinical settings to allow major improvements in the management of
disease and decreases in the incidence. morbidity, and mortality of drug toxicity.

This textbook was written (1) to help medical students understand how to approach
the problems of administration of drugs to man, and (2) to show house staff and
practicing physicians who learned therapeutics in a “hand-me-down” fashion that this
instructional approach at best fosters mediocrity in therapeutics and should be replaced
by a more efficacious and satisfying method. A consistent approach to therapeutic
settings is possible, and the organization of the book generally describes the rationale
. for therapeutic decisions. An underlying principle herein is that the pathophysiology
of disease and basic facts of pharmacology must be interdigitated in order to select
drugs and establish therapeutic objectives. Once a category of drug is considered, the
therapist must recall and use the basic principles of drug administration (Unit I); then
the :specific factors of disease and drug that justify bringing them together must be
contemplated, so that the dynamics of pharmacology and pathophysiology can be put
into perspective in the therapeutic plan (Unit IT). Once the therapeutic objectives have
been set, a plan must be made and implemepted to observe, recognize, and evaluate
the effects of drug administration (Unit IIT). The student may then evaluate his ability
‘to recognize and apply principles in programmed problem-solving situations, taken
from actual cases of the clinical pharmacology consultation service, University of
California Medical Center, San Francisco (Unit IV).

Successful use of this book requires knowledge of both pharmacology and medicine.
It does not replace the basic textbook in either discipline; rather, it is a supplement to
both. Unit II does not include all, or even most, of the important diseases or drugs that
might be discussed. The approach described in each chapter—physiology, pathophysiol-
ogy, pharmacology, and, finally, the integration of these subjects—is consistent, can be
applied at the bedside, and constitutes what the editors consider to be active clinical
pharmacology. Such an approach can be subdivided into guidelines (principles), and

e

X



PREFACE To THE FIRST EDITION

some clinical states lend themselves more readily than others to illustration of principles
that can be applied broadly. We hope the reader will find that principles applicable to
one disease also apply to other disorders, for that is what makes them principles. They
should help to stimulate thought rather than to propagate dogma or provide further
recipes for therapeutics.

The contributors have demonstrated extraordinary diligence and patience in Writing
this innovative textbook. The editors thank their colleagues, fellows, house staff, and
students for encouragement, criticism, and help during the long gestation period. They
are greatly indebted for the thoughtful criticism and suggestions made by Arthur P,
Grollman, Jr., M.D., associate professor of pharmacology and medicine, Albert Ein-
stein College of Medicine, Bronx, New York. They are also indebted to Peggy Langston
for editorial assistance in preparing the final manuscript.

o ' KENNETH L. MELMoON
HowaArRD F. MORRELLI
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Chapter 1
DRUG CHOICE IN DISEASE STATES
William McFafe Smith

CHAPTER OUTLINE

' Therapy as a Science
Contemporary Therapeutics
Historic-Perspective
Conceptual Barriers
Evolution of Therapeutic Investigation
Clinical Pharmacology: A Discipline for
Rational Therapeutics
The Clinical Trial: The Instrument of
Rational Therapy
 Sources of Drug Information

Principles for Evaluating Current Literature
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Objectives of the Evaluation
Methods and‘Statistical Design
Interpretations and Conclusions
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Role of the University
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Role of Government
Role of Practitioners
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THERAPY AS A SCIENCE

Contemporary Therapeytics

This chapter historically and conceptually
reviews the evolution of the discipline of clini-
cal pharmacology, including the methods of
therapeutic investigation and the proper evalu-

ation of sources of information on the choice °

of drugs. There is a gap, of unknown but
probably large size, between the quantity of
available scientific information on drugs and
their safe and effective uses in medical prac-
tice. One of the roles of aclinical pharma-
cologist is to narrow this gap.

Major purposes of this book are to develop

awareness of therapeutic principles, to help
promote transference of pharmacologic knowl-
edge to bedside situations, and to convince the
physician that therapy may be more effective
and rewarding if objectivity is used to make
and assess the results of a decision.

For centuries, man has applied logic to the
major arts. One of the primary issues at debate
has been whether scientific development is
dependent upon inductive or deductive reason-
ing. In 1620, Sir Francis Bacon championed
the inductive method, and this became a pillar
of Newtonian mechanics. All scientific disci-
plines employ both inductive and deductive
methods toward the realization of theory in
practice. Logic has also been applied in the
development of modern medicine, at least to
diagnostic and laboratory activities. The same

rigorous logic can and must be applied to
therapeutics. -

It is ironic that at a time when diagnostics
has attained a sophisticated scientific state,
therapeutic decisions often rest on impression,
sentiment, tradition, or advertising. The enor-
mity of the problem and the consequences of
this paradox are readily appreciated when the
underlying forces are considered. Each time
we use drugs in man, we engage in an experi-
ment for which thescientific approach is re-
quired, if maximum effectiveness and safety
are to be achieved. '

The 1973 edition of Webster's New Collegiate
Dictionary defines “scientific method” as the
“principles and procedures for the systematic
pursuit of knowledge involving the recognition
and formulation of a problem, the collection of
data through observation and experiment, and
the formulation and testing of hypotheses.”
These guidelines have served investigators in
all branches of the arts and sciences whose
quest is to know and to understand. The physi-
cian, in his consistent search for drugs to act
upon the diseases of man, can certainly be
served by the same guidelines. Since ‘man is
more than a hypothetical, intellectual puzzle,
not just a principle, a curiosity, or a laboratory
experiment, he confronts the physician with a
challenge that is both intellectual and humani-
tarian. Successfully meeting this challenge is
the skilled clinician’s greatest achievement.

Feinstein emphasized that good clinical judg-
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ment involves the scientific application of hu-
man capabilities. An important aspect of clini-
cal judgment is the selection and appraisal of
therapeutic agents. “The therapeutic decisions
of clinical judgment require valid evidence,
logical analysis, and demonstrable proof. Their
scientific quality can be discerned, assessed,
and improved by the same rational procedures
used for any other act of experimental science”
(Feinstein, 1967).

The rational choice of therapeutic agents is
ideally predicated on: (1) an accurate diag-
nosis (2).. thorough knowledge of the data
related to the pathophysiology of the disease,
(3) knowledge of the basic pharmacology and
biochemistry of the drug and its metabolites,
and the pharmacokinetics of the compound in
normal and diseased man, (4) the ability to
transfer such knowledge to effective bedside
action, (5) reasonable expectations of the rela-
tion of pathophysiology and pharmacology so
that the drug’s effect can be anticipated, (6) a
" plan to make specific measurements that will
reveal efficacy and toxicity and will set the
course for continued therapy: and (7) knowl-
edge and skill in the evaluation of claims of
efficacy for empiric therapy (i.e., therapy
based on observations of the apparent effect
of a drug even when the pathophysiology of
the disease or the pharmacology of the drug is
unknown).

This description may imply a time-consum-
ing process that is unrealistic for application in
evervday decision making in medical practice.
To the student.or physician in training, it does
require investment of considerable time. How-
ever, if the principles are understood. and if
the results of their application are carefully
assessed and objectively catalogued. like other
acquired knowledge and skills. the process be-
. comes swift and nearly automatic.

A pharmacologic “revolution™ began during
World War II. has advanced rapidly over the
past 30 years, and is responsible for what has
been called “the drug explosion™ (Modell,
1961). The practicing physician must choose
from among thousands of new drugs. The
number of medicaments available in the early
-1960s approached 200.000: 90¢, of those
most commonly prescribed did not exist prior
to World War II (Brown, 1955). Over 7000
new prescription products were introduced be-
tween 1948 and 1963; the current therapeutic
arsenal includes at least 7200 drugs and drug
combinations (American Medical Association,
1973). The development of drugs is so rapid
that approximately 70¢/ of them were un-
known or were unavailable 15 years ago, when
over half of all currently practicing physicians

. [CHAP. 1

received their limited pharmacotherapeutic
training. This pace slowed moderately during
the 1960s, perhaps related to the new require-
ments of efficacy and.safety for new drugs
promulgated in the Kefauver-Harris legislation
of 1962. Further slowing has occurred subse-
quent to the government-sponsored reviews of
drug prescriptions, and now appears to have
leveled off at around 70 new drug products per
year (Task Force, 1968; Final Report of the
Task Force on Prescription Drugs, 1969; War-
dell, 1974; de Haen, 1975). This is down from
over 200 between 1947 and 1958. Although
less than 20 of these are newly synthesized
entities, the remainder being minor chemical
modifications, new formulations, or combina-
tions, this number is still unlikely to be assimi-
lated in a scholarly way into the physician’s
practice. The number alone creates a formi-
dable challenge to rational therapeutics, even
if each new drug were necessary, effective, and
safe. Many are often poorly tested (whether or
not current regulations for their development
are met), and many are duplicates or combina-
tions of two or more existing drugs. The cre-
dulity of physicians should have been taxed by
claims that each of a number of nearly identi-
cal agents could be “best” for a given medical
indication. Methods of discrimination are
available that allow us to use preparations ef-
fectively, efficiently, and with a minimum of
toxicity. Algorithms, both formal and concep-
tual. can guide us through the decision process
eliminating the need for rote memorization of
the myriad facts about each drug. This thesis is
initiated here and carried through in many
subsequent chapters.

Unfortunately, the drug explosion took place
against a backdrop of widespread therapeutic
nihilism and a somewhat fragmented state of
medical education, at least as far as therapeu-
tics is concerned. Thus the senior physician’s
education has rarely equipped him with a criti-
cal approach to therapy, and he has not felt
compelled to apply rigorous thought to thera-
peutic decisions.

The inadequacy of so much of the “investi-
gation™ related to drug evaluation further
aggravates the situation. Much of this “investi-
gation” is conducted by clinicians who have
had no training in therapeutics. are unfamiliar
with the requirements of the scientific method,
do not have the means to properly interpret
data, and have not been exposed to the intel-
lectual rewards of new discovery or the aca-
demic consequences of sloppy work (Melmon,
1976). Literature on drug research is a rich
teaching resource for examples of poor investi-
gation and invalid conclusions.
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. Another aspect of the problem, which has
important economic consequences, is the tend-
ency for physicians to prescribe by brand
name rather than by generic name. Generic
prescribing is the ordering of chemically equiv-
alent products that may cost considerably less
than brand-named products, often as little as
one-third. The physician’s action is understand-
able; he is only responding to his most immedi-
ate source of drug information, the manufac-
turers’ advertising (see Chapter 26). Moreover,
for him to consider changing this pattern he
must be reassured that chemical equivalence
equals therapeutic equivalence, and this is not
necessarily so (Drug Bioequivalence, 1974).
This lack of bioequivalence has been seriously
investigated only in recent years; although the
studies are few and do not establish whether

the cited instances are the rule or the excep-

tion, the problem is not hypothetical. The
differing bioavailability of chemically equiva-
lent drug products from different manufac-
turers, or even different batches from the same
company, has been demonstrated to result in
therapeutic inequivalence in some instances.
Per’_haps the best known examples of this are
digoxin and corticosteroids ‘(Lindenbaum et al.,
1971; Drug Bioequivalence, 1974).

Another uncertainty related to the standards
of drug production must be considered a facet
in therapeutic decisions. Is the assumptiors
valid that the United States Pharmacopoeia
(USP) or Good Manufacturing Procedures
(GMP) guarantee product uniformity? Do the
regulations really achieve their intent? A
scholarly group has revnewed such questions
and determined that- the USP standards often
have little scientific basis. Furthermore, they
indicate that even if the USP standards were
able to accomplish what they intend, an ac-
ceptable product that has uniform bioavailabil-
ity, the GMP that regulate uniformity of drug
product production are not based on scientific
or sound statistical grounds sufficient to achieve
their goal (Drug Bioequivalence, 1974). Lack
of bioequivalence cannot be as readily extrapo-
lated to all generic products as some would
have us believe, but the clinical importance of
lack of bioequivalence in some generic prod-
ucts is real.

In view of the foregoing, why has no crisis
developed? Primarily because, for the majority
of diseases, the margin of safety between the
effective and toxic dose of a drug is enormous,
and the disease may be self-limited. What must
be guarded against is complacently attributing
apparent safety and efficacy to the regulatory
controls and failing to consider these factors as
contributory whenever therapeutic failures or

paradoxes related to drug administration occur.
The uncritical use of pharmaceutical agents

-and the trend toward irrational polypharmacy

have informed society that iatrogenic disease
is possible even though we do not know the -
incidence of drug-induced disease and its con-
sequences (Modell, 1963; Lasagna, 1965;
Moser, 1969; Melmon, 1971; Hewitt and
Milner, 1974; Koch-Weser, 1974). Moreover,
we do not know if drug-induced disease can
be prevented without compromising the thera-
peutic effects of the drugs. The magnitude and
consequences of the adverse drug reaction
(ADR) problem are unknown at present be-
cause the data base is incomplete, unrepresent--
ative, and uncontrolled (see Chapter 20). It
also suffers from lack of uniform and reason-
ably rigorous operational definitions. Nonethe-
less, the potential for harm by the uncritical
use of drugs is enormous. This state of -affairs
is not surprising given the size of the therapeu-
tic arsenal and the drug-prescribing patterns °
that have evolved. Furthermore, the ADRs are
by no means confined to the new drugs; ironi-
cally, most of the reported fatalities “caused”
by drugs occur when older standard drugs are
used. Digitalis preparations top the list.

In 1968, it was conservatively estimated that
over one billion prescriptions were filled each
year (Gosselin, 1968). In 1974, the number
of prescriptions filled was over 2.7 billion, in-
cluding hospital as well as outpatients (Pre-
scription Drug Data Summary, 1976). Over .-
30 million patients are admitted to hospitals
yearly, with those on medical wards of uni-
versity hospitals receiving an average of 14
drugs during their stay (Cluff et al., 1964).
The amount of drug use in patients on other
than “medical services” is lower, but whether.
drugs are overutilized on the medical services
and are properly used or underutilized in other
services has never been established. The fre-
quency of adverse responses to drugs in hos-
pitalized patients is variously reported to be
between 1.5% and 359 . The deficiencies of
the data base on ADRs must be noted, as well
as the fact that most reports on this matter are
based on events that occur on medical wards
of acute care hospitals. Given the phenomenal
level of drug prescribing, even with the ac-
knowledged limitations of the data base, it -
would be. surprising if the rate of untoward
reactions had not increased in recent years. It
is not known if “efficacy rates” are keeping
pace with the increased prescribing of drugs.

Acute drug toxicity has become a common
medical emergency. When intentional, we
readily recogmze it; drug overdosage is the
most rapidly increasing means of su1c1de (see
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Chapter 22). A more subtle problem must also
be appreciated; even the well-intentioned, con-
sciemrtious use of prescription drugs results in
a number of hospital admissions for adverse
drag reactions. We do not know how many of
such ‘admissions are due to the inevitable risk
of proper therapeutic decisions or how many
are due to the unfortunate consequences of
thoughtless and useless administration of drugs.
The data base on this problem suffers. from the
same limitations cited before, but ADRs have
been reported to be responsible for 0.3 to
1.0% of general hospital admissions; even
taking the 0.3% as the lower level of the
problem, given today’s costs of hospitalization,
the economic consequences are still consider-
able (Smidt and McQueen, 1972; Karch and
Lasagna, 1975).

This present state of contemporary therapeu-
tics does not mean that physicians are basically
careless, irrational, or ignorant, but as students,
teachers, and practitioners of medicine we can-
not escape our share of culpability. Whatever
the true ADR rates turn out to be, we have all
witnessed the consequences of suboptimal de-
cisions and know that more attention needs
to be paid to the education of the physician in
the therapeutic decision process. If it is, the
gap that exists between the teaching of pharma-

cology as a basic science and as a clinical.

science will be bridged. Keep in mind that
no drug is devoid of toxicity, and that use-
ful, potent drugs can cause serious morbidity
and mortality. This problem is likely to be
most dangerous if the therapist has little famil-
iarity with the principles of controlled drug
evaluation, if there is no effective professional
program for continuing education in pharma-
cotherapy, if there are no objective, well-
organized, and concise sources of drug
information, and if we depend on the pharma-
ceutical industry to provide most of our in-
formation about therapy.

Drug advertisements are primarily promo-
tional, not educational, and partly reflect the
pharmaceutical firms’ need to recover the cost
of drug research, their desire to share in the
market for a particular class of drug, and the
brief duration of the potential market (often
because therapeutic claims are not upheld or
untoward effects areeventually recognized).
Advertisements can place unreasonable pres-
sure on undiscerning therapists, leading to ir-
rational therapeutics (see Chapters 4 and 26).
Similar claims may have encouraged Osler’s
observation that one should treat as many pa-

‘tients as possible with a new drug while it still -

has the power to heal. Furthermore, lack of

[Crar. i

advertisements, because a drug has come off of
patent, can lead to underutilization of a per-
fectly good product. -

Medicine has made great strides smce Vol-
taire’s satiric description of physicians as “men -
who prescribe medicine of which they know
little, to cure disease of which they know less,
in human beings of which they know nothing.”
And yet, the profession currently remains in
danger of irrational and irresponsible therapeu-
tic practices. Physicians are characteristically
rational and responsible, but it is nearly impos-
sible for them to appear so if they respond to,
the pressures of time, uncritical reading, in-
dustrial advertlsmg, and the persuasxon of
“detail men” and patients to use’ thé flood of -
new drugs without proper education in thera- .
peutics and without sufficient knowledge about
or rational expectations of each drug.

The yield from the drug explosion has ex-
ceeded the availability of competent clinical
investigators to assess the efficacy and safety
of new drugs. This does not mean, however,
that the ability of practicing physicians to
assimilate the essential knowledge of therapeu-
tics and to develop competence in rationally
prescribing drugs has been exceeded.

This book constitutes another acceptance of
the challenge implied by those who cite the
tragedy of declining education in pharmacol-
ogy at a time when it is most needed. We
make an effort to demonstrate the feasibility
and desirability of teaching and learning ra-
tional therapeutics. The education of physi-
cians in this matter cannot be left to chance

or commercial enterprises. The authors agree ..

that “our society’s handling of the problems
created by the pharmacologic revolution of the
last quarter of the century leaves much to be
desired” (Lasagna, 1964). But we hasten to
add that the means are still at hand for mend-
ing our therapeutic ways. Encouraging events,
such as the institution of clinical pharmacology
units in a number of medical schools, construc-
tive legislative initiatives that might mandate
specific training in the therapeutic-decision
process for all prescription writers, reorganiza-
tion of data retrieval systems for gathering in-
formation on the utility function of new and
old drugs (see below), and educational pro-
grams for the public to create realistic expecta-
tions of drugs as useful and harmful agents,
are serving to awaken our concern about the
proper use of drugs. We remain convinced that
practicing physicians, teachers, and students
can responsibly respond to these efforts to
focus scholarly attention on the use of drugs
in medical practice.



