
OBJECTIVE: To review the published data and clinical guidelines on
the use of β-blockers in myocardial infarctions (MIs) and contrast
that with actual clinical practice.

DATA SOURCES: A MEDLINE search (January 1970–June 1999) was
performed to identify all relevant articles. References from these
articles were also evaluated for review if deemed important.

DATA SYNTHESIS: Intravenous and oral β-blockers have been proven
to improve outcomes in patients with MIs in numerous clinical
trials. In current clinical practice, only 15% of MI patients receive
intravenous β-blockers and long-term β-blocker therapy is used in
<40% of patients without contraindications. However, they could be
safely administered to 40% and 70% of these patients, respectively.
Furthermore, most of these patients are receiving doses far below
those found beneficial in clinical trials. Many of the real and
perceived contraindications to β-blockers are reviewed to allow the
practitioner to identify patients who are incorrectly excluded from β-
blocker therapy. Also discussed are special clinical situations in
which the benefits observed during clinical trials may not apply. 

CONCLUSIONS: β-blockers are valuable drugs in the treatment of peri-
and post-MI. In clinical practice, most patients are not treated or are
inadequately treated with β-blockers. Pharmacists should ensure that
such patients actually have an absolute contraindication or unusual
situation where therapy is not firmly indicated. Patients without
absolute contraindications warrant titration to specific target doses or
a target heart rate of 55–60 beats/min.

KEY WORDS: β-blocker, myocardial infarction, contraindication,
mortality.
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β-blockers are important agents in the acute and chronic
pharmacotherapy of myocardial infarction (MI). In the

clinical situation, however, underutilization, underdosing,
and, to a lesser extent, the use of β-blockers despite existing
contraindications are common. This is most likely due to a
misunderstanding of the clinical benefits, their time course,
the heart rate and dosing goals used in clinical trials, and
the actual contraindications of use. This article reviews (1)
pharmacologic benefits, (2) results of randomized clinical
trials, (3) use of β-blockers in current clinical practice, (4)
actual and perceived contraindications to using β-blockers
during acute and post-MI, and (5) the use of β-blockers in
special situations (non-Q-wave MI, cocaine-induced MI).

Pharmacologic Benefits

REDUCING SUBSTRATES FOR VENTRICULAR

TACHYARRHYTHMIAS

Acute myocardial ischemia and myocardial injury cause
increased neural release of catecholamines as well as their
discharge from storage depots in the left ventricle.1 This
occurs along with β-receptor up-regulation within 15–30
minutes of coronary occlusion and enhanced coupling of
the β-receptor to adenylate cyclase. All of these factors in-
crease the generation of the second messenger cyclic aden-
osine monophosphate (cAMP), which can make ventricu-
lar fibrillation more likely.1 cAMP can increase the risk for
reentry ventricular tachyarrhythmias by activating calci-
um-dependent slow channel responses in depolarized
fibers.2 Excess cAMP can also cause substantial increases
in cytosolic calcium, which can initiate delayed afterdepo-
larizations.2
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Ischemia alone can make ventricular arrhythmias more
likely, but this risk is enhanced in the presence of high
sympathetic tone.3 The ventricular fibrillation threshold is
an experimental indicator of overall ventricular vulnerabil-
ity to fibrillation. In experimental studies, ischemia de-
creased the ventricular fibrillation threshold, which indi-
cates that fibrillation is more likely.4 Conversely, β-block-
ers raise the ventricular fibrillation threshold in ischemic
and nonischemic myocardium.4-6 The effect of β-blockers
on raising the ventricular fibrillation threshold was greater
than that of lidocaine in an experimental model.6 Both
lipophilic (metoprolol)5 and hydrophilic (esmolol)6 agents
were evaluated in these models.

Hydrophilic agents work only at the myocardial level to
prevent arrhythmias; lipophilic agents work at both the my-
ocardium and the central nervous system.3,7 Intracerebral in-
jections of propranolol (a β-blocker with high lipophilicity),
in doses too low to have direct myocardial effects, prevent-
ed ventricular fibrillation in two animal investigations.8,9

Another animal study10 comparing intravenous atenolol (a
β-blocker with low lipophilicity) with metoprolol (an agent
with moderate lipophilicity) demonstrated greater suppres-
sion of ventricular fibrillation in the metoprolol group. The
reason for greater arrhythmia suppression with metoprolol
was presumably an increase in cardiac vagal tone toward a
normal level. Catecholamines in the central nervous sys-
tem can inhibit the influence of the parasympathetic ner-
vous system on the heart (through vagal suppression) via
β1 receptor stimulation.3,7 In this study,10 metoprolol had
cerebrospinal concentrations that were similar to those in
plasma, while the cerebrospinal concentrations of atenolol
were only 10% of those in the plasma. A study11 of experi-
mental MI using electrical vagal stimulation verified that
enhanced vagal tone reduces the incidence of ventricular
fibrillation.

β-blockers may also prevent arrhythmias after MI by
preventing increases in ischemia-induced QT dispersion.
QT dispersion (determined by subtracting the longest QT
interval in a 12-lead electrocardiogram [ECG] recording
from the shortest QT interval) provides an index of the de-
gree of heterogeneity of repolarization within the ventricles
of the heart. Increased QT dispersion is associated with an
increased risk of ventricular arrhythmias after MI.12 When
post-MI patients exercise, the QT dispersion significantly
increases in those with residual myocardial ischemia. Rest
does not immediately improve the clinical situation, as in-
creases in QT dispersion are maintained for at least two
hours after exercise.13 β-blockers prevent increases in QT
dispersion presumably by preventing the occurrence of is-
chemia in these patients. In one study,14 patients with ische-
mic heart disease who were receiving β-blockers achieved
a QT dispersion rate that was significantly lower than that
in patients with ischemic heart disease not treated with β-
blockers. A second study15 in patients receiving β-blockers
after MI demonstrated a decrease in QTc dispersion, while
those without β-blockade had an increase in dispersion.

β-blockers can resolve ischemia or limit injury primarily
by decreasing myocardial oxygen demand via a negative

chronotropic effect and by decreasing blood pressure. β-
blockers prolong the resting phase of the heart (diastole)
through negative chronotropic effects as well. Prolongation
of diastole augments myocardial perfusion and improves
myocardial oxygen supply. In healthy individuals, β-adren-
oceptor blockers reduce myocardial contractility.16 In pa-
tients with chronic heart failure, however, β-blockers ini-
tially have a negative inotropic effect (minimized by initi-
ating heart failure β-blocker therapy with exquisitely low
doses and prudent titration), but increase inotropy over time
as the diminished β-receptor density increases towards a
more normal level.17-19

The negative chronotropic, inotropic, and antihyperten-
sive effects of β-blockers can limit infarct size by decreas-
ing myocardial oxygen demand in the periinfarction peri-
od.16 This limits the amount of nonconductive scar tissue
that forms and reduces the risk of unidirectional block of
impulses that can set up reentry arrhythmias.20 During an
acute MI, there is a close correlation between infarct size
and the reduction in heart rate from β-blockers (r = 0.97).
A reduction in the heart rate of at least 15 beats/min during
infarct evolution is associated with an infarct size reduc-
tion of >25%. A reduction of <8 beats/min is associated
with no reduction in infarct size. A significant correlation
was also found between reduction in heart rate and nonfa-
tal reinfarctions, potentially due to the mechanisms speci-
fied below.21

REDUCING RISK OF REINFARCTION

β-blockers may reduce the risk of reinfarction through
effects on the endothelium and atheroma. The endothelial
layer (also known as the intima) is the layer of the vessel in
physical contact with circulating blood components. The
endothelium plays a central role in regulating arterial tone
and caliber, while also preventing platelet adhesion and
thrombosis. In response to increased shear stress, the en-
dothelial layer of a normal coronary artery will secrete en-
dothelial-derived relaxing factor to cause local vasodila-
tion. Since this does not occur systemically, blood flow
through that segment is enhanced without changing sys-
temic blood pressure.22 However, in segments with athero-
sclerosis, attenuation of the normal vasodilatory response
or paradoxical vasoconstriction results.23 This increases the
shear stress on the atheroma, which may increase the risk
of plaque rupture.22,24 In addition, this endothelial dysfunc-
tion increases contact between the vessel wall and circulat-
ing platelets.22-24 Hence, endothelial dysfunction can trigger
a rupture and predispose the ruptured segment to enhanced
platelet-thrombus formation.22,24 β-blockers have been
shown in an animal study25 to improve acetylcholine-in-
duced vascular dilatation, probably via increased release of
endothelial-derived relaxing factor from the endothelium.

β-blockers may also prevent atheroma propagation in
some situations. In one study,26 stressed primates consum-
ing atherogenic diets were randomly allocated to proprano-
lol or no treatment. Stressed animals treated with propran-
olol developed over 60% less atherosclerotic plaque area
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than untreated animals. However, propranolol did not have
the same protective effects on nonstressed (presumably low
catecholamine) primates with an atherogenic diet. Slowing
the rate of plaque progression can allow for plaque stabi-
lization, which could reduce the risk of plaque rupture and
reinfarction.27

Landmark Trials

Numerous randomized, double-blind, placebo-control-
led trials have determined that the use of β1 selective and
β-nonselective blockers after MI is associated with mortal-
ity benefit.28-33 An overview34 of 28 trials with β-blockers
used during and after MI showed an average reduction in
mortality of 28% at one week; most of the benefit was
seen within the first 48 hours. Continuing mortality benefit
has been noted for at least six years with β-blockade.29,32

The mortality benefit is due, in large part, to a reduction in
reinfarction and sudden cardiac death.28-34 In the 16 trials
that specifically reported the effect on sudden cardiac
death, β-blockers reduced the risk by 34%.35 The risk of re-
infarction was reduced by 18%.34

β-blockers with marked intrinsic sympathomimetic ac-
tivity (e.g., pindolol, oxprenolol) do not seem to have a
role in the treatment of MI, since trials evaluating these
drugs have shown negative trends.35,36 However, acebu-
tolol, an agent with mild intrinsic sympathomimetic activi-
ty, has shown marked mortality benefit (48% reduction in
overall mortality) and the benefit was maintained at five
years.29,37

The importance of intravenous dosing of β-blockers
during acute MI was demonstrated by the first ISIS (Inter-
national Study of Infarct Survival).28 In this trial, patients
were randomly allocated to intravenous atenolol or place-
bo if they were within 12 hours of symptom onset. Oral
atenolol was given after intravenous therapy and then con-
tinued for an additional six days. Vascular mortality was
significantly decreased by 15% in the first seven days.

β-blockers have four potentially important ancillary
properties: intrinsic sympathomimetic activity, β1 selectivi-
ty, membrane stabilizing activity, and lipophilicity. A meta-
analysis of 73 trials was conducted38 to determine if ancil-
lary properties of β-blockers can help predict the degree of
mortality benefit in the peri- and post-MI periods. The re-
sults were divided among drugs with and without each of
the four ancillary properties. This meta-analysis demon-
strated that, overall, the absence of intrinsic sympath-
omimetic activity and membrane stabilizing effect and the
presence of β1 selectivity and lipophilicity were most effi-
cacious at reducing one-week mortality, long-term mortali-
ty, reinfarction, and sudden death. 

The preceding studies were performed with patients not
receiving thrombolytic therapy or primary angioplasty.
This has led some clinicians to wonder if β-blockade would
still be beneficial with concomitant thrombolytic therapy,
percutaneous transluminal coronary angioplasty (PCTA),
aspirin, heparin, coronary artery bypass surgery, and/or an-
giotensin converting enzyme inhibition.16 Carvedilol, a

nonselective, lipophilic β-blocker with α-blocking and an-
tioxidant properties, was compared with placebo in a small
study of 151 patients with acute MI.39 Within 24 hours of
chest pain, patients received intravenous carvedilol or pla-
cebo over 15 minutes followed by oral carvedilol or place-
bo for six months. In this study, 97% of the patients also
received thrombolytics (median time to thrombolysis was
~3.8 h), all patients received aspirin, and 97% received hep-
arin. The carvedilol group had significantly fewer cardiac
events than the placebo group. Although it was not pow-
ered to detect significant differences between groups for
the combined end point of mortality and reinfarction, the
combined risk was reduced by about 45% (p = 0.12).

In the TIMI II (Thrombolysis in Myocardial Infarction)
study,40 patients with an acute MI were randomly allocated
to receive immediate intravenous metoprolol therapy fol-
lowed by oral therapy, or oral therapy starting on day 6 af-
ter MI. All patients also received thrombolytic therapy, as-
pirin and heparin. This study showed a significant (p =
0.005) reduction in recurrent ischemia when β-blockade
was used early in therapy. Furthermore, patients receiving
intravenous β-blocker therapy within two hours of symptom
onset demonstrated a significant (p = 0.01) reduction in the
combined risk of death or recurrent MI. Thus, early intra-
venous blockade provides additional benefit, more than
that received with a thrombolytic agent. The effects of β-
blockers were evaluated in a retrospective analysis of the
SAVE (Survival and Ventricular Enlargement) study,41 a
trial that assessed the effect of captopril on overall mortali-
ty in patients with left-ventricular dysfunction after MI.
Approximately 34% of the patients received thrombolyt-
ics, 77% received aspirin, 50% received captopril, and
24% were revascularized before randomization. The risk
of cardiovascular death was significantly (p < 0.001) re-
duced by 30% and the risk of developing severe heart fail-
ure was significantly (p < 0.001) reduced by 21% in the
patients who received β-blockers. Both studies40,41 demon-
strate that β-blockade can benefit patients receiving nu-
merous other proven therapies. The dosing regimens for
various β-blockers studied in MI are given in Table 1.28-

31,33,39,40

Current Clinical Practice

Although the clinical trials with intravenous and oral β-
blockers have shown impressive results, a large population
of patients who would benefit from this therapy do not re-
ceive it in actual practice. Overall, 40% of all patients with
acute MI could be safely treated in the short term with in-
travenous β-blockade, and at least 70% of patients could
receive long-term therapy with β-blockers.42 Surveys indi-
cate that intravenous β-blockers are used in <15% of pa-
tients and oral β-blockers are used in <40% of patients
without specific contraindications.42,43 Furthermore, 52–89%
of patients in clinical practice are receiving β-blocker dos-
es that are <50% of those studied in clinical trials.44

As previously stated, the degree of heart rate reduction
is strongly correlated with the infarct size and is associated
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with the risk of nonfatal reinfarction.21 Whether it also cor-
responds to a reduction in overall mortality is not known.
A retrospective study45 compared patients receiving <50%
of the studied doses (from previous randomized trials) with
those receiving ≥50% of the previously studied doses. Pa-
tients in the group receiving less β-blockade had a lower
mortality rate than those receiving more β-blockade; how-
ever, some points need to be noted. First, this was a retro-
spective review of medical records, so it is not known
whether the groups were actually similar. Second, only
14.5% of the total patient population were receiving <75%
of the recommended dose, so this study actually compared
patients who are underdosed (37.3% of patients receiving
50–75% of the recommended dose) with patients who are
even more underdosed (39.7% of patients receiving 25–49%
of the recommended dose). Third, the results are con-
founded by the comparison of β-blocker doses rather than
a pharmacodynamic end point. Since the goals of therapy
in clinical trials were to achieve a specific dose or a prese-
lected heart rate, it is not known how dissimilar the groups’
hemodynamics were in this trial. Since clinical trials deter-
mined that β-blockers given in certain doses or titrated to
specific heart rate goals can improve mortality rates, the

dosages should be adjusted to achieve these end points in
all patients. 

Another problem encountered in clinical practice is the
use of β-blockers when they are actually contraindicated.
In a retrospective study46 using a large managed-care orga-
nization database, 11% of the patients treated with β-
blockers after an MI had specific contraindications for
such therapy.

Actual and Perceived Contraindications

HEART RATE AND ECG DOSING VARIABLES

β-blockers are contraindicated if the patient’s heart rate
is <45 beats/min due to the increased risk of hypoperfu-
sion.47 If a patient’s heart rate is <60 beats/min at baseline,
there may not be any added benefit, and β-blockers should
probably not be given.48 In some cases, β-blockers should
be dosed to achieve target doses (Table 1) or achieve a tar-
get resting heart rate of 55–60 beats/min.48

β-blockers reduce atrioventricular (AV) nodal conduc-
tion and are contraindicated in patients with significant AV
blockade (PR interval >0.24 sec, second- or third-degree
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Table 1. Common β-Blocker Regimens from Randomized Trials28-31,33,39,40

Drug Study Main Exclusions Intravenous Oral

Atenolol ISIS-128 already on BB or verapamil, HR <50 5 mg over 5 min (drug stopped 100 mg po qd (or 50 mg bid)
beats/min, SBP <100 mm Hg, 2nd- or 3rd- if HR <40 beats/min), at 10 thereafter
degree heart block, severe heart failure, min if HR >60 beats/min; 5 mg
bronchospasm over 5 min (10 mg maximum)

Acebutolol APSI29 age >75 y, malignancy, valvular disease, none given 200 mg bid
coma, asthma, chronic bronchopneumo- 
pathy, Raynaud’s syndrome, HR <45 
beats/min, complete AV block, acute 
heart failure treated with >1 drug

Metoprolol Goteborg30 HR <45 beats/min, SBP <100 mm Hg, 5 mg bolus repeated q2min 3 50 mg 15 min after last iv bolus, then 
pulmonary rales >10 cm, poor peripheral times (2nd or 3rd bolus not given 50 mg qid for 48 h, then 100 mg bid
circulation, AV block, bronchial asthma, if HR <40 beats/min, SBP <90 (if full iv dose not given, 25 mg 
currently on BB mm Hg, PQ <0.26 sec, short- given q6h for 48 h, then 100 mg bid)

ness of breath worsened, cold
sweating, nausea)

Timolol Norwegian HR <50 beats/min, 2nd- or 3rd-degree none given 5 mg bid for 48 h, then 10 mg bid
Multicenter31 heart block, SBP <100 mm Hg, COPD, (patients withdrawn if HR 

severe intermittent claudication, COPD,  <40 beats/min)
BB use, severe hepatic or renal disease, 
unstable diabetes mellitus

Propranolol B-HAT33 not specified (patients with contra- none given 40 mg tid for 1 mo, then 60 or 80
indications excluded) mg tid 

Carvedilol Basu et al.39 α- or BB use, CCB use, Killip class IV 2.5 mg over 15 min 6.25 mg 4 h after iv infusion and 6.25 
heart failure or cardiogenic shock, HR <45 mg bid for 2 d; then 12.5–25 mg bid
beats/min, SBP <90 mm Hg, 2nd- or 3rd- (pts. with HR >55 beats/min and 
degree heart block, left bundle-branch BP >120/95 mm Hg on day 14 had 
block, severe valvular disease, insulin- a dosage increase)
dependent diabetes, renal failure, 
malignancy, pregnancy

Metoprolol TIMI II40 HR <55 beats/min, SBP <90 mm Hg, rales 5 mg bolus repeated q2min 50 mg bid for 2 d, then 100 mg bid
above 1/3 of lung, 2nd- or 3rd-degree heart 3 times (additional boluses not
block, asthma, currently on BB, verapamil, given if HR <55 beats/min or
or diltiazem SBP <90 mm Hg)

APSI = Acebutolol et Prevention Secondaire de L’Infarction; AV = atrioventricular; BB = β-blocker; B-HAT = Beta-Blocker Heart Attack Trial; COPD =
chronic obstructive pulmonary disease (includes asthma); CCB = calcium-channel blocker; ISIS = International Study on Infarct Survival; PQ = the P-Q
interval on the electrocardiogram (PQ >0.24 sec indicates significant 1st-degree heart block); TIMI = Thrombolysis in Myocardial Infarction.



heart block).47-49 First-degree AV block means that there is
an abnormal delay in the passage of impulses from the
atria to the ventricles. Second-degree AV block is charac-
terized by a variable blockage of atrial impulses resulting
in intermittent block of atrial impulses to the ventricle. In
third-degree AV block, there is no conduction of atrial im-
pulses to the ventricles, which results in independent depo-
larizations of the atria and ventricles.49 β-blockers are also
contraindicated in sick sinus syndrome (a syndrome in
which the patient wavers between atrial fibrillation or sinus
tachycardia and severe bradycardia) unless a working
pacemaker is in place because the drug could be harmful
during the bradycardic phase.47,48,50

BLOOD PRESSURE AND CONTRACTILITY VARIABLES

Patients with a baseline systolic blood pressure of <90– 
100 mm Hg should not receive β-blockade due to the anti-
hypertensive effects of these drugs.16,28,49 Subsequent doses
of β-blockers should be withheld if the systolic blood pres-
sure is <90 mm Hg.30 However, other agents that are com-
monly used in the treatment of MI, such as nitrates and
calcium-channel blockers, can be discontinued or reduced
in dosage to allow the use of β-blockers.51 These agents are
used to relieve chest pain, but β-blockers are also effective
agents for chest pain.52 In the MIAMI (Metoprolol in
Acute Myocardial Infarction) trial,52 there was a significant
reduction in the need for calcium-channel blockers (p <
0.001) or narcotic analgesics (p < 0.001) for chest pain
when β-blockers were given. There was a trend toward re-
ducing the need for nitrate therapy in the β-blocker group
as well (p = 0.10). The need for four or more doses of a
narcotic was reduced by 22% in the β-blocker group.

The negative inotropic and chronotropic effects of β-
blockers can acutely reduce cardiac output and are there-
fore contraindicated in patients with preexisting decom-
pensated heart failure and acute pulmonary edema.28,30 This
does not mean that a large MI that may result in left-ven-
tricular dysfunction is a contraindication for β-blockade.
On the contrary, data suggest that patients with more se-
vere MIs and reduced ejection fractions after MI have
greater benefit with β-blockade than those with less severe
MIs.16,41,53 In a subgroup of the SAVE trial, which evaluat-
ed patients with left-ventricular dysfunction after MI, β-
blockers significantly reduced the risk of cardiovascular
death (p < 0.001) and the risk of developing severe heart
failure (p < 0.001).41

Even patients with stable heart failure before receiving
β-blockade (heart failure history before the MI or as a re-
sult of the MI) can benefit from post-infarction β-blocker
therapy. In a subgroup analysis54 of the BHAT (Beta-
Blocker Heart Attack Trial), patients with stable heart fail-
ure before receiving propranolol therapy achieved a mor-
tality reduction similar to that of propranolol-treated pa-
tients without heart failure. Propranolol also reduced the
occurrence of sudden death more frequently in patients
with heart failure. In this study, propranolol therapy did not
increase the overall incidence of heart failure exacerbation,

nor did it increase the incidence of heart failure exacerba-
tion in the patients with a prior history of heart failure.
However, during the first 30 days of this study, which had
an average follow-up of 25 months, propranolol use was
associated with a higher incidence of heart failure exacer-
bations in patients with a history of heart failure.

In general, it is not advisable to use β-blockers in mild
to moderate acute heart failure during the periinfarction pe-
riod. However, it may be safe to use the α- and β-blocking
agent, carvedilol.39 In a subgroup analysis of patients in
mild to moderate acute heart failure (Killip classification
I–III) during the periinfarction period, the use of intra-
venous carvedilol followed by slowly titrated oral therapy
(Table 1) was shown to be safe. Carvedilol use in these pa-
tients was not associated with any adverse events, in-
creased use of nitrates or diuretics, or an increase in car-
diac events versus placebo. However, cardiac events were
not decreased in patients who received carvedilol during
short- or long-term follow-up versus those who received
placebo. This is in contrast with the entire study popula-
tion, where carvedilol use significantly (p < 0.02) reduced
cardiac events versus placebo. The only benefits associated
with carvedilol therapy in patients with acute heart failure
were in surrogate parameters such as left-ventricular ejec-
tion fraction, degree of wall motion abnormality, and end-
systolic volume.

In patients with New York Heart Association class II or
III heart failure who are β-blocker naive, β-blocker (or α-
and β-blocker) therapy is associated with mortality benefit
as long as therapy is started with lower doses and is titrated
prudently.55 The specific agents and dosing regimens stud-
ied are outside the scope of this article. 

PULMONARY PATIENTS

β-blocking agents have been shown to induce bron-
choconstriction in some patients with chronic obstructive
lung disease (COPD).56 However, it is usually patients with
reversible obstructive lung disease (bronchial asthma, asth-
matic bronchitis) who are at risk of bronchospasm after us-
ing β-blockers. Even in nonreversible lung obstruction,
such as chronic bronchitis, caution is required because
there may be an asthmatic component in addition to the
fixed obstructive symptomatology.56 In patients with non-
reversible obstruction, the β1 selective agent esmolol did
not alter pulmonary function.57

Nonselective β-blockers such as propranolol are con-
traindicated in patients with asthma or reversible lung ob-
struction. β1 selective blockers are not contraindicated in
these patients, but strong caution is required.56 In a head-to-
head comparison in asthmatic patients, metoprolol 8 mg
caused significantly less suppression of the forced expira-
tory volume in one second (FEV1) and forced vital capaci-
ty compared with propranolol 5 mg (p < 0.05 for both vari-
ables).58 However, metoprolol caused significantly more
suppression in these variables than placebo (p < 0.05 for
both variables). Another placebo-controlled study59 evalu-
ated propranolol (100 mg), and the β1 selective agents
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atenolol (100 mg) and acebutolol (300 mg). Propranolol
again had a greater suppressant effect on FEV1 than the
other agents, but all treatment groups suppressed FEV1

versus placebo. Isoproterenol infusion increased the FEV1

above baseline values in patients on atenolol and acebu-
tolol, but not in those receiving propranolol.

Although β1 selective agents may be safer in asthmatics,
as the dose increases there is an increased risk of worsen-
ing pulmonary function. In a double-blind study60 of eight
patients given increasing doses of metoprolol (50, 100,
150, 200 mg), there was a trend toward a greater decrease
in the peak expiratory flow with the 150- and 200-mg dos-
es than with the lower doses.

Treating patients with fixed obstructive lung disease
with a β1 selective agent may be justified because the po-
tential benefits are great. In one retrospective trial,61 the use
of β-blockers in patients with COPD was associated with a
mortality risk reduction of 40%.

DIABETIC PATIENTS

Epinephrine promotes glycogenolysis and mobilizes glu-
cose in response to hypoglycemia (counter-regulatory re-
sponse).47,62 β-blockers can inhibit this compensatory re-
sponse to some extent, although cardioselective agents are
less likely to inhibit the compensation. Because of this, pa-
tients with diabetes (especially type 1 diabetes mellitus)
are somewhat more prone to hypoglycemia. β-blockers
also decrease most symptoms of hypoglycemia, such as
tachycardia and tremor, but not sweating, since sweating is
a cholinergic rather than sympathetic response to hypogly-
cemia.47,62

Even though there is an increased risk of hypoglycemia
and a reduction in hypoglycemic symptoms, the use of β-
blockers in diabetics in the acute and post-MI period is as-
sociated with a 36% mortality risk reduction. This is im-
portant because diabetic patients historically have worse
outcomes than those without diabetes after an MI.61

Given these effects, it is important to ensure that every
patient with diabetes who is initiating β-blocker therapy
has the ability to use a blood glucose monitor and to know
that monitoring is required if sweating (not associated with
warmth or physical activity) occurs. Urine glucose moni-
toring is not sufficient because it only detects hypergly-
cemia.63 Therapy also should not be initiated in unstable
diabetics, such as those recently initiating insulin therapy
or in whom glucose control is very poor.31

REYNAUD’S PHENOMENON

β-adrenoceptors have been identified in arteriovenous
anastamoses of the digits.64 They are only stimulated via
humoral catecholamines, but elicit vasodilation; β-block-
ade could interfere with this. Also, it has been theorized
that unopposed α-adrenoceptor stimulation from β-block-
ade could cause vasoconstriction. Vasospastic phenome-
non has been noted with both nonselective and β1 selective
blockers. However, in a study64 of 16 patients with Ray-

naud’s phenomenon given metoprolol 100 mg, propranolol
80 mg, and placebo in a crossover study, no increased inci-
dence of vasospastic attacks were noted and no significant
alterations in finger hemodynamics occurred. None of
these patients had hypertension, which is common because
the average blood pressure in patients with Raynaud’s phe-
nomenon is significantly lower than that in healthy sub-
jects. This is important because studies65 have shown that
hypertensive patients with Reynaud’s phenomenon are at
higher risk for digital vasospasm and have higher digital
arterial tone during cooling than normotensive patients.
Hence, strong caution is warranted in all patients with
Reynaud’s phenomenon; in normotensive patients with an
acute MI and Reynaud’s phenomenon, the benefits may
outweigh the risks. 

Special Situations

Non-Q-wave MIs (NQWMIs) are similar to Q-wave
MIs except that the electrocardiographic Q-waves do not
deepen after myocardial injury.66,67 Several coronary angio-
graphic studies66 performed during evolving NQWMIs
usually demonstrated subtotal coronary occlusion and a
high infarct-vessel patency rate, which suggests sponta-
neous early coronary reperfusion. These findings support
the hypothesis that NQWMIs represent aborted Q-wave
MIs. This leads to a larger mass of surviving but jeopar-
dized myocardium within the perfusion zone of the infarct-
related vessel segment. Patients with NQWMI are almost
three times more likely to have reinfarction than those with
Q-wave MIs.66 Whether β-blockers are efficacious in this
subgroup of patients is controversial.

In a subgroup analysis68 of patients with NQWMIs in
the MIAMI trial, the mortality rate was higher in the meto-
prolol group (5.0%) than the placebo group (3.2%); this
finding was not significant. In a subgroup analysis69 of pa-
tients with NQWMIs in the BHAT, the mortality rate was
virtually the same in the propranolol (7.8%) and placebo
(7.9%) groups. In a subgroup analysis70,71 of patients with
NQWMIs in the Norwegian Multicenter Study, the timolol
group had significantly lower mortality (7.2%) than those
in the placebo group (13.7%). One point to consider is that
subgroup analysis has a potential for bias and, hence, all
the results need verification in a clinical trial, with mortali-
ty in NQWMI patients being the primary outcome vari-
able.67

Cocaine-induced MI is characteristically distinct from
other types of MIs due to its severe coronary vasoconstric-
tory component.72,73 Cocaine causes marked coronary arte-
rial vasoconstriction by blocking presynaptic reuptake of
norepinephrine and dopamine in central and peripheral
sites. Peripheral norepinephrine causes α1 adrenoceptor
stimulation and is devoid of β2 adrenoceptor stimulation.
Hence, norepinephrine induces vasoconstriction in the cor-
onary arteries. In patients undergoing cardiac catheteriza-
tion, the administration of cocaine reduced coronary arteri-
al diameter and coronary sinus blood flow while increas-
ing the heart rate–systolic arterial pressure product (an
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estimate of myocardial oxygen demand). Administration
of propranolol to these patients did not reduce the heart
rate–systolic arterial pressure product, but did increase the
vasoconstriction. In this situation, β-blockers seem to di-
minish the chances of β2 adrenoceptor stimulation by the
endogenous catecholamine epinephrine and remove the β2

adrenoceptor–induced vasodilatory effect in the coronary
arteries. In animal models, propranolol increases cocaine-
associated death. Therefore, propranolol should be avoided
in cocaine-induced MI.72,73

POTENTIAL ROLE OF THE PHARMACIST IN IMPROVING 

β-BLOCKER UTILIZATION

In current clinical practice, β-blockers are severely un-
derutilized and underdosed in the peri- and post-MI peri-
ods. This places many patients at increased risk of ventric-
ular arrhythmias, reinfarction, and postinfarction heart fail-
ure. Pharmacists are in a unique position to ensure that
patients receive β-blockade in the peri- and post-MI period
and to protect patients with absolute contraindications from
receiving therapy. Hospital pharmacists can alert other
healthcare practitioners when: (1) β-blocker therapy is
warranted but not started, (2) dosing needs to be increased
to achieve the target heart rate or therapeutic doses, (3)
concomitant therapy needs to be altered to allow use of a
β-blocker or increased dosage of the β-blocker, (4) precau-
tions are acceptable based on the potential benefit, and (5)
when a drug should not be started due to contraindications.
Such pharmacist interventions have already been shown to
be successful in the cardiac intensive care unit.51 This is
important, as therapeutic benefit can occur within the first
seven days. Community pharmacists can also play a vital
role in ensuring optimal use of β-blockers as they collec-
tively interact with all patients receiving pharmacotherapy
after MI. The benefits of β-blockade continue for years af-
ter the MI, so optimizing chronic therapy is important.
Such a service would simply be an extension of pharma-
cists’ current role of protecting the patient from drug mis-
adventures. Performing this function will also become eas-
ier as patient information becomes more accessible to the
community practitioner, but such information is not re-
quired. 

Patients without contraindications need to receive β-
blockers if they have Q-wave MIs that were not precipitat-
ed by cocaine insufflation or inhalation. Patients with sig-
nificant heart block, sick sinus syndrome (without a pace-
maker), uncompensated heart failure, acute pulmonary
edema, Killip class IV cardiogenic shock, systolic blood
pressure <90 mm Hg, or a heart rate at or below the optimal
range without β-blocker therapy should not receive β-
blockade. However, this leaves many patients with only
perceived contraindications who could potentially derive
tremendous benefit from therapy. β-blockers should be
strongly promoted for patients with large infarcts, infarcts
resulting in left-ventricular dysfunction or stable heart fail-
ure, stable heart failure patients who have an MI, normoten-
sive patients with Raynaud’s phenomenon experiencing an

infarction, and infarction patients with proven irreversible
obstructive lung disease. Intravenous β1 selective agents
should be strongly considered for stable diabetics in the
periinfarction period, along with close monitoring of their
blood glucose concentrations. Oral β-blockers can also be
strongly considered in the postinfarction period as long as
the patients undergo extensive counseling on the nonadre-
nergic symptoms of hypoglycemia (especially sweating)
and how to perform blood glucose monitoring. Therapy
may be considered for patients with reversible lung ob-
struction, although only β1 selective agents should be used,
and in hypertensive patients with Raynaud’s phenomenon.
However, special caution is needed and the risks may out-
weigh the benefits in some patients with reversible lung
disease and Reynaud’s phenomenon. Special drug counsel-
ing should be provided if β-blockers are to be used in re-
versible lung disease (i.e., proper use of β-agonist inhalers
and/or use of peak expiratory flow meters) to minimize the
chance for adverse drug events.

Even patients with contraindications to therapy at one
point may have resolution of the situation and can subse-
quently receive a β-blocker. When a patient has a con-
traindication, it should be specified. This allows for later
monitoring to elicit whether the contraindication still ex-
ists. For example, a patient with an infarction that affects
nodal tissues in the heart may have bradycardia or transient
heart block that may resolve over a few days. It would be
unfortunate to deny the patient β-blocker therapy thereafter
because of a transient contraindication. Similarly, patients
usually have a blood pressure–related exclusion to β-block-
er use when receiving other agents that can precipitate hy-
potension. In the periinfarction period, many patients re-
ceive intravenous nitroglycerin. Intravenous nitroglycerin
does not have proven mortality benefit. Reducing the dose
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Table 2. Optimal β-Blocker Dosing in 
Patients with Myocardial Infarction

iv dose metoprolol: 15 mg over 15 min (5 mg 
q5min for 3 doses)

atenolol: 10 mg over 15 min (5 mg over 
5 min, wait 5 min, 5 mg over 5 min)

carvedilol: 2.5 mg over 15 min
When to stop iv infusion total dose given or HR <40 beats/min, 

PR interval >0.24 sec, SBP <90 mm Hg, 
appreciable worsening of shortness of 
breath

Oral daily dose metoprolol: 50 mg qid or 100 mg bid
atenolol: 50 mg bid or 100 mg qd
propranolol: 40 mg tid for 1 mo, then 
80 mg tid

timolol: 5 mg bid for 48 h, then 10 mg 
bid

acebutolol: 200 mg bid
carvedilol: 6.25 mg 4 h after iv infusion 
and 6.25 mg bid for 2 d; then 
12.5–25 mg bid

When not to titrate oral achieved optimal dose, HR 55–60 
dose upward beats/min

When to withold oral increased shortness of breath, HR <40
dose or decrease dose beats/min, SBP <90 mm Hg, PR >0.24 sec



of intravenous nitroglycerin can allow the blood pressure
to recover to the point that β-blockade can be initiated. In
the postinfarction period, β-blocker therapy should be opti-
mized before adding other antianginal agents, such as oral
nitrates and calcium-channel blockers. These latter agents
can reduce blood pressure and prevent attainment of the
target heart rate or optimal β-blocker dose, and they do not
produce lower mortality rates. Healthcare practitioners
must be willing to sacrifice these agents to optimize β-
blockade.

β-blocker therapy should not only be initiated, but also
dosed to achieve desired parameters. The desired parame-
ters are summarized in Table 2.

Summary

β-blockers successfully reduce morbidity and mortality
after an MI. Presently, this drug class is underutilized and
all too often is also underdosed. Pharmacists are currently
involved in decreasing the occurrence of adverse events,
but we also need to focus on ensuring that patients receive
optimal pharmacotherapy. This includes knowing which
agents have proven mortality benefits, understanding actu-
al contraindications to use, and knowing optimal dosing
and counseling parameters, as well as techniques to in-
crease utilization and optimize dosing. 

References

1. Thandroyen FT, Muntz KH, Buja LM, Willerson JT. Alterations in beta-
adrenergic receptor receptors, adenylate cyclase, and cyclic AMP con-
centrations during acute myocardial ischemia and reperfusion. Circula-
tion 1990;82(suppl 3):II30-7.

2. Lubbe WF, Podzuweit T, Opie LH. Potential arrhythmogenic role of
cyclic adenosine monophosphate (AMP) and cytosolic calcium over-
load: implications for prophylactic effects of beta-blockers in myocardial
infarction and proarrhythmic effects of phosphodiesterase inhibitors. J
Am Coll Cardiol 1992;19:1622-33.

3. Townend JN, Vaile J, Coote JH. Preventing sudden cardiac death: the
impact of beta-blockers on the brain. J Clin Pharm Ther 1995;20:307-10.

4. Aupetit JF, Frassati D, Bui-Xuan B, Freysz M, Faucon G, Timour Q. Ef-
ficacy of a beta-adrenergic antagonist, propranolol, in preventing is-
chemic ventricular fibrillation: dependence on heart rate and ischemia
duration. Cardiovasc Res 1998;37:646-55.

5. Lu HR, Remeysen P, De Clerck F. Antifibrillatory action of class I–IV
antiarrhythmic agents in the model of ventricular fibrillation threshold of
anesthetized guinea pigs. J Cardiovasc Pharmacol 1995;26:132-6.

6. Tisdale JE, Sun H, Zhao H, Fan CD, Colucci RD, Kluger J, et al. An-
tifibrillatory effect of esmolol alone and in combination with lidocaine. J
Cardiovasc Pharmacol 1996;27:376-82.

7. Wikstrand J, Kendall M. The role of beta receptor blockade in prevent-
ing sudden death. Eur Heart J 1992;13(suppl D):111-20.

8. Skinner JE. Regulation of cardiac vulnerability by the cerebral defense
system. J Am Coll Cardiol 1985;5:88B-94B.

9. Parker GW, Michael LH, Hartley CJ, Skinner JE, Entman JE. Central
beta-adrenergic mechanisms may modulate ischemic ventricular fibrilla-
tion in pigs. Circ Res 1990;66:259-70. 

10. Ablad B, Bjuro T, Bjorkman JA, Edstrom T, Olsson G. Role of central
nervous beta-adrenoceptors in the prevention of ventricular fibrillation
through augmentation of cardiac vagal tone (abstract). J Am Coll Cardiol
1991;17:1645A.

11. Vanoli E, DeFerrari GM, Stramba-Badiale MS, Hull SS, Foreman RD,
Schwartz PJ. Vagal stimulation and prevention of sudden death in con-
scious dogs with a healed myocardial infarction. Circ Res 1991;68:1471-
81.

12. Glancy JM, Garratt CJ, Woods KL, de Bono DP. QT dispersion and
mortality after myocardial infarction. Lancet 1995;345:945-8.

13. Naka M, Shiotani I, Koretsune Y, Imai K, Akamatsu Y, Hishida E, et al.
Occurrence of sustained increase in QT dispersion following exercise in
patients with residual myocardial ischemia after healing anterior wall
myocardial infarction. Am J Cardiol 1997;80:1528-31.

14. Roukema G, Singh JP, Meijs M, Cavalho C, Hart G. Effect of exercise-
induced ischemia on QT interval dispersion. Am Heart J 1998;135:88-
92.

15. Musha H, Kunishima T, Awaya T, Iwassaki T, Nagashima J, Nakamura
T, et al. Influence of exercise on QT dispersion in ischemic heart disease.
Jpn Heart J 1997;38:219-26.

16. Ryan TJ, Anderson JL, Antman EM, Braniff BA, Brooks NH, Califf
RM, et al. ACC AHA guidelines for the management of patients with
acute myocardial infarction. J Am Coll Cardiol 1996;28:1328-428.

17. Heilbrunn SM, Shah P, Bristow MR, Valantine HA, Ginsburg R, Fowler
MB. Increased beta-receptor density and improved hemodynamic re-
sponse to catecholamines’ stimulation during long-term metoprolol ther-
apy in heart failure from dilated cardiomyopathy. Circulation 1989;79: 
483-90.

18. Eichorn EJ, Heesch GM, Barnett JH, Alvarez LG, Fass SM, Grayburn
PA, et al. Effect of metoprolol on myocardial function and energetics in
patients with nonischemic dilated cardiomyopathy: a randomized, dou-
ble-blind, placebo-controlled study. J Am Coll Cardiol 1994;24:1310-20.

19. Fischer ML, Gottlieb SS, Plotnick GD, Greenberg NL, Patten RD, Ben-
nett SK, et al. Beneficial effects of metoprolol in heart failure associated
with coronary artery disease: a randomized trial. J Am Coll Cardiol
1994;23:943-50.

20. Zipes DP. Genesis of cardiac arrhythmias: electrophysiological consider-
ations. In: Braunwald E, ed. Braunwald heart disease. 5th ed. WB Saun-
ders Co., 1997:548-92.

21. Kjekshus JK. Importance of heart rate in determining beta-blocker effi-
cacy in acute and long term acute myocardial intervention trials. Am J
Cardiol 1986;57:43F-9F.

22. McGorisk GM, Treasure CB. Endothelial dysfunction in coronary artery
disease. Curr Opin Cardiol 1996;11:341-50.

23. Mano T, Masuyama T, Yamamato K, Kondo H, Nanago R, Tanouch J,
et al. Endothelial dysfunction in the early stages of atherosclerosis pre-
cedes appearance of intimal lesions assessable with intravescular ultra-
sound. Am Heart J 1996;131:231-8.

24. Bell DM, Johns TE, Lopez LM. Endothelial dysfunction: implications
for therapy of cardiovascular diseases. Ann Pharmacother 1998;32:459-
70. 

25. Ercan ZS, Turker RK. Propranolol enhances acetylcholine induced relax-
ation in the various arterial segments of rabbit. Arch Intern Pharmacodyn
1988;294:185-93.

26. Kaplan JR, Manuck SB, Adams MR, Weingard KW, Clarkson TB. Inhi-
bition of coronary atherosclerosis by propranolol in behaviorally predis-
posed monkeys fed an atherogenic diet. Circulation 1987;76:1364-72.

27. Kjekshus J, Pederson TR, Tobert JA. Lipid lowering therapy for patients
with or at risk of coronary artery disease. Curr Opin Cardiol 1996;11: 
418-27.

28. First International Study of Infarct Survival Collaborative Group. Ran-
domised trial of intravenous atenolol among 16,027 cases of suspected
acute myocardial infarction. ISIS-1. Lancet 1986;2:57-66.

29. Boissel JP, Leizorovicz A, Picolet H, Peyrieux JC, for the APSI investi-
gators. Secondary prevention after high risk acute myocardial infarction
with low dose acebutolol. Am J Cardiol 1990;66:251-60.

30. Hjalmarson A, Herlitz J, Malek I, Ryden L, Vedin A, Waldenstrom A, et
al. Effect on mortality of metoprolol in acute myocardial infarction: a
double-blind randomised trial. Lancet 1981;2:821-7.

31. Norwegian Multicenter Study Group. Timolol-induced reduction in mor-
tality and reinfarction in patients surviving acute myocardial infarction.
N Engl J Med 1981;304:801-7.

32. Pederson for the Norwegian Multicenter Study Group. Six year follow-
up of the Norwegian Multicenter Study on timolol after acute myocar-
dial infarction. N Engl J Med 1985;313:1055-8.

33. Beta-Blocker Heart Attack Study Group. The Beta-Blockers Heart At-
tack Trial. JAMA 1981;246:2073-4.

34. Lau J, Antman EM, Jiminez-Silva J, Kupelnick B, Mosteller F, Chalmers
TC. Cumulative meta-analysis of therapeutic trials for myocardial infarc-
tion. N Engl J Med 1992;327:248-54.

35. Hjalmarson A. Effects of beta-blockade on sudden cardiac death during
acute myocardial infarction and the post-infarction period. Am J Cardiol
1997;80:35J-9J.

36. The European Infarction Study Group (EIS). A secondary prevention

1070 ■ The Annals of Pharmacotherapy    ■ 1999 October, Volume 33 www.theannals.com



study with slow release oxprenolol after myocardial infarction: morbidi-
ty and mortality. Eur Heart J 1984;5:189-202.

37. Cucherat M, Boissel JP, Leizorovicz A, for the APSI investigators. Per-
sistent reduction of mortality for five years after one year of acebutolol
treatment initiated during acute myocardial infarction. Am J Cardiol
1997;79:587-9. 

38. Soriano JB, Meems L, Grobbee DE. Increased survival with beta-block-
ers: importance of ancillary properties. Prog Cardiovasc Dis 1997;39: 
445-56.

39. Basu S, Senior R, Raval U, van der Does R, Bruckner T, Lahiri A. Bene-
ficial effects of intravenous and oral carvedilol treatment in acute my-
ocardial infarction: a placebo-controlled, randomized trial. Circulation
1997;96:183-91.

40. TIMI Study Group. Comparison of invasive and conservative strategies
after treatment with intravenous tissue plasminogen activator in acute
myocardial infarction: results of the Thrombolysis in Myocardial Infarc-
tion (TIMI) Phase II Trial. N Engl J Med 1989;320:618-27.

41. Vantrimpont P, Rouleau JL, Wun CC, for the SAVE investigators. Addi-
tive beneficial effects of beta-blockers to angiotensin-converting enzyme
inhibitors in the Survival and Ventricular Enlargement (SAVE) study. J
Am Coll Cardiol 1997;29:229-36.

42. Rogers WJ. Contemporary management of acute myocardial infarction.
Am J Med 1995;99:195-205.

43. Rogers WJ, Bowlby LJ, Chandra NC, French WJ, Gore JM, Lamrev CT,
et al. Treatment of myocardial infarction in the United States 1990– 
1993. Observations from the National Registry of Myocardial Infarction.
Circulation 1994;90:2103-14.

44. Viskin S, Kitzis I, Lev E, Zak Z, Heller K, Villa Y, et al. Treatment with
beta-adrenergic blocking agents after myocardial infarction: from ran-
domized trials to clinical practice. J Am Coll Cardiol 1995;25:1327-32.

45. Barron HV, Viskin S, Lundstrom RJ, Wong CC, Swain BE, Truman AF,
et al. Beta-blocker doses and mortality after myocardial infarction: data
from a large health-maintenance organization. Arch Intern Med 1998; 
158:449-53.

46. Brand DA, Newcomer LN, Freiburger A, Tian H. Cardiologists’ prac-
tices compared with practice guidelines: use of beta-blockade after my-
ocardial infarction. J Am Coll Cardiol 1995;26:1432-6.

47. McEvoy GK, ed. American hospital formulary service drug information,
American Society of Health-System Pharmacists. Bethesda, MD: ASHP,
Inc., 1998.

48. Antman EM, Braunwald E. Acute myocardial infarction. In: Braunwald
E, ed. Braunwald heart disease. 5th ed. WB Saunders Co., 1997:1184-
288.

49. Cummings RO, ed. Arrhythmias. In: Advanced cardiac life support.
New York: American Heart Association, Inc., 1994:1-24.

50. Kastrup EK, ed. Drug facts and comparisons. St. Louis: Facts and Com-
parisons, Inc., 1998.

51. White CM, Chow MSS. Cost-effectiveness of focused rounding in a car-
diac intensive care unit. Hosp Pharm 1998;33:419-23.

52. The MIAMI Trial Research Group. Narcotic analgesics and other an-
tianginal drugs. Am J Cardiol 1985;56:30G-4G.

53. Herlitz J, Waagstein F, Lindqvist J, Swedberg K, Hjalmarson A. Effect
of metoprolol on the prognosis for patients with suspected acute myocar-
dial infarction and indirect signs of congestive heart failure (a subgroup
analysis of the Goteberg Metoprolol Study). Am J Cardiol 1997;80:40J-
4J.

54. Chadda K, Goldstein S, Byington R, Curb JD. Effect of propranolol after
acute myocardial infarction in patients with congestive heart failure. Cir-
culation 1986;73:503-10.

55. Packer M, Bristow MR, Cohn J, Colucci WS, Fowler MB, Gilbert EM,
et al. The effect of carvedilol on morbidity and mortality in patients with
chronic heart failure. N Engl J Med 1996;334:1349-55.

56. Van Herwaarden CL. Beta-adrenoceptor blockade and pulmonary func-
tion in patients suffering from chronic obstructive lung disease. J Cardio-
vasc Pharmacol 1983;5(suppl):s46-s50.

57. Gold MR, Dee GW, Cocca-Spofford D, Thompson BT. Esmolol and
ventilatory function in cardiac patients with COPD. Chest 1991;100: 
1215-8. 

58. Skinner C, Gaddie J, Palmer KN. Comparison of effects of metoprolol
and propranolol on asthmatic airway obstruction. Br Med J 1976;282: 
504.

59. Benson MK, Berril WT, Sterling GM, DeCalmer PB, Chatterjee SS,
Croxson RS, et al. Cardioselective and non-cardioselective beta-blockers
in reversible airways disease. Postgrad Med J 1977;53(suppl 3):143-8.

60. Sorbini CA, Grassi V, Tantucci C, Todisco T, Motolese M, Verdecchia
P. Acute effects of oral metoprolol on ventilatory function in patients
with chronic obstructive lung disease: comparison of four increasing
doses. Acta Therapeutica 1982;8:5-14.

61. Gottlieb SS, McCarter RJ, Vogel RA. Effect of beta-blockade on mortal-
ity among high risk and low risk patients after myocardial infarction. N
Engl J Med 1998;339:489-97.

62. Hoffman BB, Lefkowitz RJ. Catecholamines, sympathetic drugs, and
adrenergic receptor antagonists. In: Hardman JG, Limbird LE. Goodman
& Gilman’s pharmacological basis of therapeutics. 9th ed. New York:
McGraw-Hill, 1996:199-248.

63. Steil CF. Diabetes mellitus. In: Dipiro JT, Talbert RL, Yee GC, eds.
Pharmacotherapy: a pathophysiologic approach. 3rd ed. Stamford, CT:
Appleton and Lange, 1997:1489-519.

64. Coffman JD, Rasmussen HM. Effects of beta-adrenoceptor blocking
drugs in patients with Raynaud’s phenomenon. Circulation 1985;72:466-
70.

65. Nielson SL, Olsen N, Nielson PE. Increased digital arterial tone in hy-
pertensive subjects treated with cardioselective and nonselective beta-
adrenreceptor blocking agents. Dan Med Bull 1981;28:76-80.

66. Boden WE. Management of non-Q-wave myocardial infarction: role of
diltiazem versus beta-blocker therapy. J Cardiovasc Pharmacol 1990;16 
(suppl 6):s55-s60.

67. Yusuf S, Wittes J, Probstfield J. Evaluating effects of treatment in sub-
groups of patients within a clinical trial: the case of non-Q-wave myocar-
dial infarction and beta-blockers. Am J Cardiol 1990;66:220-2.

68. The MIAMI Trial Research Group. Mortality. Am J Cardiol 1985;56: 
15G-22G.

69. Gheorghiade M, Schultz L, Tilley B, Kao W, Goldstein S. Effects of
propranolol in non-Q-wave acute myocardial infarction in the Beta-
Blocker Heart Attack Trial. Am J Cardiol 1990;66:129-33.

70. Pedersen TR, for the Norwegian Multicenter Study Group. The Norwe-
gian Multicenter study of timolol after myocardial infarction. Circulation
1983;67(suppl I):49-53.

71. Overskeid K, Abrahamsen AM, Frisvold OJ, Von Der Lippe G, Lund-
Johanssen P, Pedersen TR. Response: letter to the editor. N Engl J Med
1981;305:407.

72. Pitts WR, Lange RA, Cigarroa JE, Hillis LD. Cocaine-induced myocar-
dial ischemia and infarction: pathophysiology, recognition, and manage-
ment. Prog Cardiovasc Dis 1997;40:65-76.

73. Hoffman RS, Hollander JE. Evaluation of patients with chest pain after
cocaine use. Crit Care Clin 1997;13:809-28.

EXTRACTO

OBJETIVO: Revisar la información publicada en las literatura y las guías
clínicas sobre el uso de los bloqueadores de receptores adrenérgicos beta
en el infarto de miocardio y contrastar dicha información con la práctica
clínica actual.

MÉTODOS: Investigación de MEDLINE (enero 1970–junio 1999) para
identificar literatura relevante sobre el tópico en cuestión. También
evaluación de las referencias incluídas en los artículos identificados si se
considerasen importantes para esta resvisión.

DISCUSIÓN: En estudios clínicos relaizados, los bloqueadores de
receptores adrenérgicos beta orales, e intravenosos han demostrado
producir resultados favorables en pacientes con infarto de miocardio. Se
estima que un 40% de todos los pacientes con infarto de miocardio
agudo pudieran ser tratados a corto plazo con estos agentes
administrados por vía intravenosa, y que al menos un 70% de los
pacientes pudieran recibirlos a largo plazo por vía oral. Sin embargo, las
encuestas indican que los bloqueadores de receptores adrenérgicos beta
intravenosos son usados en menos del 15% de los pacientes y los orlaes
en menos del 40% de los pacientes sin contraindicación específica.
Además se sabe que la mayoría de estos pacientes reciben dosis mucho
menores de las usadas en estudios clinícos. Por tal motivo, este artículo
intenta esclarecer las contraindicaciones reales y las percibidas para
permitir al practicalemente médico idenficar pacientes que han sido
incorrectemente excluídos del tratamiento con estos agentes.
Desafortunadamente, muchos pacientes con percibida
contraindicaciones para el uso de estos agentes puedieran realmente
beneficiarse de esta terapia, aún más que aquellos pacientes promedios
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con infarto de miocardio. Este artículo también revisa situaciones
clínicas especiales donde los beneficios derivados de los estudios
clínicos puede que no se apliquen.

CONCLUSIONES: Los bloqueadores de receptores adrenérgicos beta son
medicamentos valiosos en el tratamiento del infarto miocardio, no sólo
durante su acontencimiento sino después de ocurrido. En la práctica
clínica, la mayoría de los pacientes no reciben estos agentes o reciben
dosis subóptimas. Los farmacéuticos deberías confirmar que los
pacientes que no reciben estos agentes poseen una contraindicación
absoluta para no utiliazarlos, o están dentro de una categoría en la cual
su uso no está firmemente indicado. Los pacientes sin contraindicación
absoluta deberían alcanzar las dosis efectivas o une frecuencia cardíaca
de 55–60 latidos por minuto.

ENCARNACIÓN C SUÁREZ

RÉSUMÉ

OBJECTIF: Réviser les données et les lignes directrices publiées sur
l’utilisation des bêta-bloquants dans l’infarctus du myocarde et les
comparer avec la pratique clinique.

MÉTHODES: Une recherche MEDLINE, couvrant la période de janvier
1970–juin 1999, a été effectuée afin de retracer tous les articles
pertinents à ce sujet. Les bibliographies de ces articles ont également été
évaluées lorsque jugée utiles.

DISCUSSION: Plusieurs études cliniques ont démontré que l’administration
de bêta-bloquants par voies intraveineuse et orale améliorait la mortalité

et la morbidité chez les patients ayant souffert d’un infarctus du
myocarde. En clinique, seulement 15% des patients reçoivent un bêta-
bloquant et les bêta-bloquants oraux sont prescrits à moins de 40% des
patients ne présentant pas de contre-indication. De plus, la majorité de
ces patients se voient prescrire des doses qui sont inférieures à celles qui
ont été utlisées dans les études cliniques. Les contre-indications absolues
et relatives sont également passées en revue de façon à permettre au
clinicien d’identifier les patients qui sont incorrectement exclus de ce
type de traitement. Malheureusement, plusieurs patients présentant une
contre-indication relative ne reçoivent pas de bêta-bloquants alors que ce
sont eux qui en retireaient les plus grands bénéfices. Certains situations
cliniques particulières pour lesquelles les bénéfices observés au cours
des études cliniques ne sont pas applicables sont également passées en
revue.

CONCLUSIONS: Les bêta-bloquants sont très utiles en péri et en post-
infarctus du myocarde. En clinique, la plupart des patients ne reçiovent
pas de bêta-bloquants ou en reçoivent à dose sous-optimale. Les
pharmaciens devraient s’assurer que les patients qui ne reçoivent pas de
bêta-bloquants présentent une contre-indication absolue à leur utilisation
ou se retrouvent dans une situation particulière de patients pour laquelle
ce traitement n’est pas clairement indiqué. Les patients qui ne présentent
pas de contre-indications absolues devraient recevoir un bêta-bloquant à
la dose démontrée efficace au cours des études ou viser une fréquence
cardiaque de 55–60 pulsations par minute.
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