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PREFACE

Theimpetusto provide a seventh edition of Cardiac Drug Therapy was generated by
the positive comments received from readersworldwide, and from favorable reviews of
earlier editions. The seventh edition updates and revises the sixth edition in severa
respects. In particular, the text includes: Six new chaptersthat deal with ongoing impor-
tant controversies regarding the use of several widely used cardiac drugs.

Controversies have arisen regarding the use of beta blockers for the treatment of
hypertension. Thefront cover of The Lancet November 4, 2005 highlighted “ beta bl ock-
ers should not remain first choice in the treatment of primary hypertension.” Is this
statement true or false? In addition Trialists have indicated that beta blockers and
diurectics cause an increased incidence of new diabetes; it appears that most expertsin
the field have endorsed this information. In the Lancet, January 2007, another faulty
metaanalysis provides the same misleading information.

» The chapter Beta-Blocker Controversies gives substantial evidence that indicates
to Cliniciansthat both preceding statementsarefal se. Inthe chapter Beta-blockers,
asection is given entitled “Which Beta Blocker is Best for Y our Patients?’

New chapters include:

e ACE Inhibitor Controversies.

» Calcium Antagonist Controversies. The controversiesregarding the use of calcium
antagonistsare further analyzed and clear directionsare givento cliniciansregard-
ing when to choose a cal cium antagonist, and which one to choose.

» Hypertension Controversies. There are more than one billion hypertensive indi-
vidualsrequiring drug therapy and only four classesof antihypertensive agentsare
available: diuretics, beta blockers, ACE inhibitors/angiotensin receptor blockers,
and calcium antagonists. Alphablockers and centrally acting agents have limited
use. Ifitistruethat both betablockersand diuretics cause anincreased incidence
of new onset diabetes, then patient treatment would be compromised. Physicians
worldwide are perplexed. Thisimportant areaisclarified and treatment algorithms
are given for the choice of drug based on the age and ethnicity of the hypertensive
patient.

» Thechapter Heart Failure Controversiesdiscusses: heart failure preserved g ection
fraction; isthe combination of ACE inhibitor or ARB genuinely beneficial ? Rec-
ommended heart failure agents all cause bothersome lowering of blood pressure.
Digoxin has been discarded by most who fail to recall that thisis the only heart
failuredrug that does not lower blood pressure, and it can be used without causing
toxicity because salutary effects are obtained with low serum digoxin levels 0.5—
0.9 ng/mL particularly in patients with class I11-1V heart failure.

» The chapter Statin Controversies explores rhabdomyolysis, interactions, and
other issues.

» Thechapter Hallmark Clinical Trial shasbeen expandedtoaccommodatethewealth
of practical information derived from these studies.

vii



viii Preface

Asin all previous editions, therapeutic strategies and advice are based on athorough
review of the scientific literature, applied logically:

» Scientific documentation regarding which drugs are superior.

 Information on which cardiovascular drugsto choose and which agentsto avoid in
various clinical situations.

 Information that assistswith the rapid writing of prescriptions. To write aprescrip-
tion accurately, apractitioner needsto know how adrug issupplied and its dosage.
Thus, supply and dosage are given first, followed by action and pharmacokinetics,
then advice as to efficacy and comparison with other drugs, indications, adverse
effects, and interactions.

» The name of each drug, the formulation, and the dosage have been put in tabular
format; this allows quick retrieval of the information required when writing pre-
scriptions.

» An appendix provides a global table of cardioactive drugs with their generic and
tradenames in North America, the UK, Europe, and Japan.

» Thetext contains practical advice, such as the following:

The life-saving potential of 75-160 mg chewable aspirin is denied to many
individual swho succumb to an acute coronary syndrome because of poor dissemi-
nation of clinically proven, documented facts. Thetext advises: two ~ 80 mg chew-
ableaspirins should be placed in the cap of anitrolingual spray container to be used
before proceeding to an emergency room. Clinicians should inform patients that
rapidly acting chewable aspirin may prevent a heart attack or death but that nitro-
glycerin does not.

Thedosagesof drugsgiven in thetext apply to the adult and are standard. Often,
alower dose than the manufacturer’ s recommended maximum is advised because
inclinical practice alesser dose suffices and resultsin fewer adverse effects, espe-
cially when medications are combined.

Theinformation provided in the seventh edition should serve as arefresher for cardi-
ologistsand internists. Theinformation should improvethe prescribing skillsof medical
residents, general practitioners, and all who care for patients with cardiac problems.

Acknowedgments: First to Paul Dolgert Publishing Director at Humana Press, whom
| sought to publish this work because he is without equal at his craft. He has made my
book Heart Disease Diagnosis and Therapy a success and has agreed to do more for
Rapid ECG Interpretation to be published in 2008. | thank him particularly for agreeing
todisplay my material in a moreuser friendly format thanthat of the sixth edition. The
pages are wider and the font enlarged. Now, crucia information can be rapidly retrieved
and | feel fulfilled.

Also, to James Geronimo who expertly guided me through the production concerns
and to Lisa Bargeman. Lastly, a special, thank you, to my wife Brigid, who has allowed
me to be a student of the science of Medicine to this day.

M. Gabriel Khan, mp
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1 Beta-Blockers

The Cornerstone of Cardiac Drug Therapy

NEW CONCEPTS
This chapter tells you

Which beta-blocker is best for your patients.

The pharmacodynamic reasons why atenolol is a relatively ineffective beta-blocker and
why the use of atenolol should be curtailed.

More about the important indication for heart failure (HF), New York Heart Association
(NYHA) class II-IIT and now compensated class IV, and for all with left ventricular (LV)
dysfunction regardless of functional class; thus, in class I patients with an ejection fraction
(EF) <40% and in those with myocardial infarction (MI) with HF or LV dysfunction with-
out HF, beta-blockers are recommended at the same level as angiotensin-converting enzyme
(ACE) inhibitors.

Why beta-blockers should be recommended for diabetic patients with hypertension with
or without proteinuria and for diabetic patients with coronary heart disease (CHD). From
about 1990 to 2002, most internists proclaimed in editorials and to trainees that these agents
were a poor choice in this setting.

More recently, their use as initial agents for the treatment of primary hypertension has been
criticized, particularly for diabetics with hypertension; do beta-blocking drugs cause diabetes
or is the condition observed, simply, benign glucose intolerance in some? (See Chapter 2,
Beta-Blocker Controversies.)

Why is it incorrect to say that beta-blockers are not advisable for hypertensive patients
over age 65, as many teachers, textbooks, and editorials state. This was reiterated in an
editorial by Cruickshank entitled “Beta-blockers continue to surprise us” (/).

The results of randomized clinical trials (RCTs) that prove the lifesaving properties of
these agents.

All their indications.

Salient points that relate to each beta-blocker and show the subtle and important differences
confirming that beta-blockers are not all alike. Beta-blockade holds the key, but lipophilic
versus hydrophilic features may be important, and brain concentration may enhance cardio-
protection.

Four classes of oral agents have been shown in RCTs to decrease cardiovascular mor-

bidity and mortality:

Beta-blockers.

Aspirin and clopidogrel.

ACE inhibitors or angiotensin II receptor blockers (ARBs).
Statins.

From: Contemporary Cardiology: Cardiac Drug Therapy, Seventh Edition
M. Gabriel Khan © Humana Press Inc., Totowa, NJ
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2 Cardiac Drug Therapy

Beta-blockers are now recommended and used by virtually all cardiologists because
they are necessary for the management of acute and chronic ischemic syndromes, mani-
festations of CHD. The statins have been added to the list of proven agents.

The approximate lifesaving potentials of these agents are as follows:

» Beta-blockers: approx 33%; they enhance the salutary effects of ACE inhibitors; in mild
to moderate HF, average mortality reduction for beta-blockers is 36% versus 21% for ACE
inhibitors.

e Aspirin: 23%.

* ACE inhibitors: 20%.

 Statins: approx 15%.

Many internists and family physicians, however, remain reluctant to prescribe beta-
blockers in many cardiovascular situations including HF, in hypertension in patients aged
>05 years, and in diabetic patients. Other agents, particularly calcium antagonists, are
used in preference mainly because of fears engendered by the pharmaceutical firms that
market calcium antagonists and ACE inhibitors.

 Itis noteworthy that a body as illustrious as the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure (JNC) advised against the
use of beta-blockers in hypertensive patients with diabetes or dyslipidemia (2). It appears
that these views are similar to those of most internists and family physicians.

* For many years (1989-2002), the JNC advised physicians to use alpha-blockers for the
treatment of hypertension in patients with dyslipidemia because these agents do not alter
lipid levels unfavorably (2). The JNC only advised in 2002 against the use of alpha-blockers
after it was shown that the alpha-blocker doxazosin caused a marked increase in the inci-
dence of HF in treated hypertensive patients. In 1988, the second edition of the present text
issued a warning regarding the use of alpha-blockers.

In the setting of dyslipidemia, editorials, textbooks, internists, and committee guide-
lines of the World Health Organization (WHO) and the JNC have recommended agents
other than beta-blockers, but beta-blockers are not contraindicated in dyslipidemia.

Fears thatbeta-blockers influence lipid levels unfavorably are unfounded. Beta-block-
ing drugs do not alter low-density lipoprotein (LDL) levels; they may cause a mild increase
in levels of triglycerides and may produce a 1% to approx 6% lowering of high-density
lipoprotein cholesterol (HDL-C) in fewer than 10% of patients treated (3). The alteration
in HDL-C levels is of minimal clinical concern because the effect is so small, if it occurs
atall (4). The clinical importance of this mild disturbance in lipid levels is of questionable
significance and should not submerge the prolongation of life and other salutary effects
obtained with the administration of beta-blocking drugs (Fig. 1-1).

Since their original discovery by Sir James Black at Imperial Chemical Industries in
the United Kingdom (5) and the introduction of the prototype, propranolol, for the treat-
ment of hypertension in 1964 by Prichard and Gillam (6), more than 12 beta-blocking
drugs have become available.

The first edition of Cardiac Drug Therapy in 1984 included a table entitled “Beta-
blockers: first-line oral drug treatment in angina pectoris” (Table 1-1); this table indi-
cated the superiority of beta-blockers over calcium antagonists and nitrates. Calcium
antagonists were downrated because they decreased blood flow to subendocardial areas;
in addition, in the condition for which they were developed, coronary artery spasm
(CAS), they were not shown to decrease mortality. This table has never been altered. The
1990s have shown the possible adverse effects and potential dangers of dihydropyridine
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Fig. 1-1. Salutary effects of beta-adrenergic blockade. (From Khan M Gabriel, Topol EJ. Acute myo-
cardial infarction diagnosis and therapy, a practical approach. Philadelphia, PA, Williams and Wilkins,

1996.)
Table 1-1
Beta-Blockers: First-Line Oral Drug Treatment in Angina Pectoris
Calcium Oral
Effect on Beta-blocker antagonist nitrate
Heart rate { T l
Diastolic filling of coronary arteries T — —
Blood pressure W) W) —
Rate pressure product (RPP) l —a —
Relief of angina Yes Yes Variable
Blood flow (subendocardial ischemic area)? T l Variable
First-line treatment for angina pectoris Yes No No
Prevention of recurrent ventricular fibrillation Proven No No
Prevention of cardiac death Proven No No
Prevention of pain owing to CAS No Yes Variable
Prevention of death in patient with CAS No No No

ARPP variable decrease on exercise, but not significant at rest or on maximal exercise.

bDistal to organic obstruction (40).

CAS, coronary artery spasm; 1, decrease; T, increase; —, no significant change.
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Table 1-2
Beta-Blockers: Randomized Controlled Trials Showing Significant Reduction in Mortality Rate

Relative risk

Mortality reduction
Trial Drug Placebo Drug % p
APSI (39) Acebutolol 34/309 17/298 48 0.019
11.0% 5.7%
BHAT (31) Propranolol 188/1921 138/1916 26.5 <0.01
9.8% 7.2%
Norwegian
Postinfarction Study (16) Timolol 152/939 98/945 35.8  <0.001
16.2% 10.4%
Salathia Metoprolol 43/364 27/391 415  <0.05
11.8% 6.9%
Hjalmarson et al. (69) Metoprolol 62/679 40/698 36.0 <0.03
Post Ml 8.9% 5.7%
COPERNICUS
CAPRICORN
CIBIS-II
MERIT-HF

calcium antagonists. Dihydropyridines increase the risk of death in patients with unstable
angina; these agents are not approved for use in unstable angina in the absence of beta-
blockade. Diltiazem and verapamil have been shown to increase mortality in patients
with acute MI with LV dysfunction (7). After more than 25 yr of use, calcium antagonists
have not been shown in RCTs to prolong life significantly in patients with CHD. Beta-
blockers have been shown to prolong life in more than four RCTs (Table 1-2). Because
calcium antagonists have been shown to increase cardiovascular mortality in hyperten-
sive diabetic patients (8), the author strongly recommends the use of beta-blockers except
in diabetic patients prone to hypoglycemia. This recommendation is in accordance with
those of most cardiologists and differs from that of the INC. Diabetic patients can be
given a cardioselective beta-blocker (4) or an ACE inhibitor.
This chapter provides information that includes

* Sound reasons and results of RCTs that document the salutary effects of beta-blockers in
many cardiovascular settings (Tables 1-1, 1-2, and 1-3).
» The appropriate indications as advocated by virtually all cardiologists.

The many approved cardiovascular indications (Table 1-3) allow the author to proclaim
that beta-blockers are the cornerstone of cardiac drug therapy. As a class, beta-blockers
represent one of the five all-time major breakthroughs in clinical drug development (4).
Virtually all cardiologists now concur with the author’s views on the salutary effects of
beta-blockers.

BETA-RECEPTORS
The beta-receptors are subdivided into

* The beta;-receptors, present mainly in the heart, intestine, renin-secreting tissues of the kid-
ney, those parts of the eye responsible for the production of aqu