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Premature ventricular contractions (PVCs)
occur frequently in patients with virtually all
types of cardiac disease and in persons without
evidence of cardiac disease. Since PVCs and
advanced grades of PVCs are known to be pre-
dictors for ventricular fibrillation, increased mor-
tality, and sudden death in certain clinical set-
tings, the management of patients with PVCs is
frequently based on the clinical setting in which
they occur. For the purpose of this talk we will
discuss the treatment of PVCs in the following
three instances: acute myocardial infarction in
the coronary care unit, post-myocardial in-
farction patients, and persons without any evi-
dence of organic heart disease.

Acute Myocardial Infarction

Almost all patients with acute myocardiat
infarction have PVCs during the first few days.
The frequency of PVCs is greatest in the first
hours after infarction and decreases gradually
and progressively during the next several hours
and days. In acute myocardial infarction, Lown
and co-workers' described certain types of
PVCs that commonly preceded ventricular fibril-
lation. They applied the term ‘‘serious ventricu-
lar arrhythmias’” to the following types of PVCs:
(1) occurrence at a rate of five or more per
minute, (2) ‘R on T phenomenon, (3) multi-
form PVCs, (4) paired PVCs, and (5) ventricular
tachycardia. When observed on routine mon-
itoring, these premonitory ventricular arrhyth-

Correspondence and reprint requests to Dr. Donald
W. Rombhilt, Box 51, Medical College of Virginia, Richmond,
VA 23298.

34 / MCV QUARTERLY 15(1):34-38, 1979

mias were treated with lidocaine, and Lown and
associates reported less than a 2% incidence of
primary cardiac arrest in 300 patients with
acute myocardial infarction.” The detection of
serious ventricular arrhythmias from the cardiac
monitor followed by suppression with anti-
arrhythmic drugs is the approach in many coro-
nary care units today.

There are two problems with this ap-
proach. First, the serious ventricular arrhythmias
appear to be neither very sensitive nor very spe-
cific for the subsequent development of ven-
tricular fibrillation. EI-Sherif and associates®
found that only 11 (58%) of 19 patients with an
acute myocardial infarction who developed ven-
tricular fibrillation had premonitory arrhythmias.
In the 17 patients where ventricular fibrillation
was preceded by a single PVC, 10 had early
PVCs or 'R on T phenomenon. Of the 430
patients without ventricular fibrillation in this se-
ries, 236 {55%) had premonitory ventricular ar-
rhythmias and 194 (45%) did not. A second
study” reported similar findings.

The second problem is the adeqguacy of
the detection system for arrhythmias as it is rou-
tinely employed in the coronary care unit. We
compared the recognition of arrhythmias in 31
patients with acute myocardial infarction by the
nurses and by rate-alarm signais in the coronary
care unit with a continuous five-day tape record-
ing that was subsequently processed through
an automated Hewlett-Packard arrhythmia de-
tection system. The Hewlett-Packard system
printed out all arrhythmias for verification and
guantification by the investigators.® The obser-
vation of conventional monitors by coronary



care unit personnel in conjunction with rate-
alarm systems resulted in an inadequate detec-
tion rate of PVCs and serious ventricular ar-
rhythmias compared to the subsequent analysis
of the tape recording (Table). In addition, there
was a considerable time delay between the ini-
tial occurrence of PVCs and serious ventricular
arrhythmias on the tape and their recognition by
coronary care unit personnel. Arrhythmia recog-
nition in coronary care units has improved and
computer systems are available which can be
used on line to improve the detection rate for
PVCs; however, most coronary care units con-
tinue to rely on trained personnel for arrhythmia
recognition.

Since there is such a high incidence of
PVCs in patients with acute myocardial in-
farction, the prophylactic administration of anti-
arrhythmic drugs has been evaluated exten-
sively. Initially quinidine,® procainamide,’
lidocaine,® and phenytoin® were reported to re-
duce significantly PVCs and serious ventricular
arrhythmias, without reducing mortality. The pa-
tients in these studies were always a good-risk
population with a low mortality in the control
groups. In addition, when arrhythmias were rec-
ognized in the control groups, they were
treated. More recently, Lie and co-workers'® in
a double-blind randomized study demonstrated
that lidocaine given prophylactically as an initial
100 mg bolus followed by an infusion rate of
three mg/min significantly decreased the in-
cidence of primary ventricular fibrillation, but
mortality was not effected since all but one pa-
tient with ventricular fibrillation was resuscitated.
The frequency of side effects at this infusion
rate was 15% and was higher in the 60- to 70-
year age group than in patients below the age
of 60.

Since the PVC predictors for ventricular
fibrillation are less reliable than indicated in ini-
tial reports, and PVC detection by conventional

monitoring in the coronary care unit is not opti-
mal, there is evidence available to recommend
the prophylactic administration of lidocaine to
patients during the first 48 to 72 hours of an
acute myocard:al infarction for the prevention of
primary ventricular fibrillation. Patients with evi-
dence of heart block, cardiogenic shock, se-
vere congestive heart failure, and sinus brady-
cardia (below the rate of 50) probably should be
excluded from this recommendation. Since pa-
tients above the age of 70 apparently have a
low incidence of primary ventricular fibrillation in
the coronary care unit and a higher incidence of
adverse reactions to lidocaine, they also should
probably be excluded from this recommenda-
tion.

The dosage of intravenous lidocaine used
for prophylaxis is important. When a loading
dose of 50 to 100 mg followed by a 2 mg/min
infusion rate is used, there is an initial period of
Six to seven hours when plasma levels are sub-
optimal.'" In an effort to avoid this dip in plasma
levels it is necessary to give about 200 mg of
lidocaine in the first 20 minutes.'® There are
several ways to give this loading dose: (1) 100
mg given twice at ten-minute intervals; (2) 50
mg given four times at five-minute intervals; (3)
infusion of 20 mg/min for ten minutes; and (4)
100 mg bolus followed by infusion of 6 to 7
mg/min for 15 minutes. | prefer the last method
followed by the continuous administration at an
infusion rate of 2 to 4 mg/min, preferably 3
mg/min. In patients with shock, congestive
heart failure, or hepatocellular disease, the
loading dose and infusion rates should be de-
creased by about 50%. This may also apply to
patients over the age of 70. If PVCs occur, the
plasma concentration of lidocaine can be raised
rapidly with a 25 to 50 mg bolus and an in-
crease in the infusion rate. There is some evi-
dence that the plasma half-life of lidocaine in-
creases by a factor of about two after 24 hours

TABLE

Arrhythmia Recognition in Acute Infarction

CONVENTIONAL
MONITOR
64.5%
Serious Ventricular Arrhythmias 16%
45.2%

Premature Ventricular Contractions

Premature Atrial Contractions

Ventricular Fibrillation, Atrial
Fibrillation, Asystole, Complete
Heart Block, Junctional Tachycardia

Identical

(31 Patients)

AUTOMATED TiME DELAY
DETECTION IN RECOGNITION
SYSTEM (HOURS)
100% 18
93.5% 10
96.8% 23
Identical —
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in patients with acute myocardial infarction, thus
the infusion rate may have to be decreased at
this time.'?

Post-Myocardial Infarction

In patients with a previous myocardial in-
farction many studies have reported an in-
creased mortality and/or an increased fre-
quency of sudden death in patients with PVCs
or advanced grades of PVCs.'* '® Although
there is some variabliity in the reported studies,
the increased mortality appears to be true for
the presence of PVCs on a routine elec-
trocardiogram as in the Coronary Drug Proj-
ect,” and for an increased frequency of PVCs
(>10 per hour or >20 per hour) or advanced
grades of PVCs or both during monitoring stud-
ies. In contrast to these studies, the work of
Moss and co-workers,'®'® has indicated that
PVCs and advanced grades of PVCs have lim-
ited use in predicting subsequent cardiac
events and a similar study has been reported by
de Soyza and associates.?° It is likely that PVCs
and advanced grades of PVCs will be neither
sensitive nor specific for the prediction of sub-
sequent mortality in post-myocardial infarction
patients similar to the findings in patients with
acute myocardial infarction. There may be two
exceptions to this. The first exception may be
those patients with a low-ejection fraction (less
than 40%) and advanced grades of PVCs who
have an increased incidence of sudden death
compared to patients with a low-gjection frac-
tion without advanced grades of PVCs.?" The
second exception may be those patients who
develop ventricular arrhythmias with low-level
exercise tests to a heart rate of 130 beats per
minute or symptoms at three weeks post-
infarction.??

There are three controlled clinical trials
that have been carried out in Europe, evaluating
the prophylactic administration of beta adrener-
gic-blocking drugs in postinfarction patients.
The first trial, in Sweden, using alprenolol in
230 patients demonstrated a significant reduc-
tion in sudden death, but not in total mortality or
recurrent infarction.” The second study, also in
Sweden and also using alprenolol, reported a
significant reduction in sudden death and recur-
rent infarction but not in total mortality.”* A large
multicenter trial in England with practolol dem-
onstrated a significant reduction in cardiac
death and sudden death, particularly after ante-
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rior infarctions.”® In this trial the rate of recurrent
infarction was reduced but was not statistically
significant. The trial had to be terminated be-
cause of the ocular complications associated
with long-term practolol administration. Since
the incidence of recurrent infarction was shown
to be reduced, the mechanism of the beneficial
effect of beta adrenergic-blocking drugs may
not be entirely related to their antiarrhythmic
properties. In June 1978 a large multicenter
trial was started in the United States, using pro-
pranolol in post-infarction patients, and the
Medical College of Virginia is one of the clinical
centers.

It is possible that oral antiarrhythmic drugs
(quinidine, procainamide, disopyramide, pheny-
toin, or propranolol) on a long-term basis may
be beneficial in postinfarction patients, but the
results of additional clinical trials with drugs
available in the United States are needed. At the
present time postinfarction patients with fre-
quent or advanced grades of PVCs may benefit
from antiarrhythmic drugs, particularly when the
PVCs are associated with a low-ejection frac-
tion, angina pectoris, or a positive exercise test.
It is essential that patients have a baseline mon-
itoring or exercise study (whichever demon-
strated the PVCs) prior to therapy and again af-
ter institution of therapy in conjunction with
blood levels of the drug, when available, to eval-
uate the effectiveness of the antiarrhythmic
therapy. It also should be remembered that we
do not really have a good oral antiarrhythmic
drug approved for use in the United States.

Without Organic Heart Disease

The significance of PVCs in persons with-
out evidence of organic heart disease is less
clear and can be a difficult problem with respect
to treatment. Hinkle and co-workers reported
that 62% of middle-aged Amencan men had
PVCs during a six-hour recording.”® The pres-
ence of PVCs or more than 10 PVCs per 1000
beats correlated with an increased risk of sud-
den death. In the Tecumseh Study there was a
significant increase in mortality in persons over
the age of 30 with PVCs on an elec-
trocardiogram compared to those without
PVCs.?’ However, in both of these studies there
was also a correlation between PVCs and the
presence of coronary artery disease. Thus,
PVCs appear to be only a marker for coronary
artery disease in these studies, but are not spe-



cific enough for coronary artery disease to be
useful in individual patients. Fifty percent of
male medical students had PVCs during a 24-
hour period, but only 2% had more than 50
PVCs during the 24 hours.”® In persons without
organic heart disease PVCs are frequently asso-
ciated with fatigue, anxiety, or use of coffee, to-
bacco, tea or alcohol.” Removal of these fac-
tors will often decrease or eliminate the PVCs.
In general the use of antiarrhythmic drugs
should be avoided in individuals who have
PVCs without evidence of organic heart dis-
ease.
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