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Ventricular premature beats
-stormy petrels?
Are ventricular premature beats the storm birds of heart
disease ? This question is topical because of the high incidence
of ectopic activity found when ambulant patients have their
electrocardiograms recorded. Surveys of patients with a variety
of clinical conditions describe premature beats in more than
half.1-3 Ambulatory recording facilities are now available in
most district general hospitals and are useful in investigating
patients with disturbance of consciousness or palpitations.
Ectopic ventricular contractions are often recorded without
associated symptoms.4 What should be done?

Traditionally, premature beats may be precipitated by
coffee, tobacco, alcohol, infectious diseases, digitalis toxicity,
and sympathomimetic drugs.5 Bradycardia secondary to heart
block or sinoatrial disorder tends to predipose to ectopic
activity, and other forms of heart disease such as cardio-
myopathy6 I and mitral valve prolapse8 9 are commonly
associated with premature ventricular beats. In epidemiological
surveys the presence of such beats on routine electrocardio-
graphy has been associated with an increased risk of sudden
death.'0 11 Just how and why these patients die is less plain.
Examination post mortem frequently shows no evidence of
recent myocardial infarction or coronary artery occlusion,12
but in a few instances progressive fatal arrhythmias have been
recorded in patients coincidentally wearing ambulatory
monitors.13 14

The early work on ambulatory monitoring described by
Hinkle et all encouraged cardiologists to believe that this
technique might answer two needs: the early diagnosis of
coronary artery disease and the identification of patients at
particular risk of developing fatal arrhythmias. In a study of
301 actively employed men the presence of ventricular
premature contractions and complex ventricular dysrhythmias

was associated not only with the presence of coronary artery
disease at the time of examination but also with an increased
risk of later death from coronary heart disease. Lown and
Wolf 5 regarded ventricular premature beats as high-risk
markers and proposed a classification of different types of
arrhythmia describing a poorer outlook for the more complex
(such as multiform, repetitive, couplets, salvos, and early
beats). While this classification is not universally accepted16 it
has provided a basis for many workers making ambulatory
electrocardiogram recordings after myocardial infarction. In
general, patients whose recordings show complex ventricular
arrhythmias have a poorer than average outlook'7-19 and have
more severe disease,20 though some authors dispute that
ectopic activity is an independent risk factor.2'

If, then, premature ventricular contractions carry an
increased risk of mortality in patients with coronary artery
disease, what is their meaning for the general population ? The
results of early studies of apparently healthy individuals using
ambulatory electrocardiogram recordings suggested that
ventricular premature beats were unusual.22 23 Later investi-
gations, however, have shown a rather different picture.
Clarke et a124 in 1976 found premature ventricular beats in 63
of 84 adults aged 15 to 65, and Glasser25 recorded some form
of ventricular arrhythmia in all 13 elderly people between the
ages of 60 and 84. Raftery and Cashman 26 studied 53 healthy
men and women from age 20 to over 70 and concluded that
the incidence of ectopic activity increased with age. Never-
theless, even normal children are not free from ectopic beats:
Scott et a127 recorded ventricular premature contractions in a
quarter of 131 healthy boys between the ages of 10 and 13. A
pair of studies of particular note are those of Brodsky et a128
and Sobotka et al,29 both being carried out by the same group
using similar methods. Firstly 50 men and then 50 women
medical students in their mid-twenties were monitored.
Isolated ventricular premature beats were recorded in half or
more of both groups, with multifocal beats in 12% of the men
and 10% of the women. The authors conclude that the cardiac
arrhythmias documented in the healthy young men and women
were remarkably similar both qualitatively and quantitatively.

These series imply that some ventricular ectopic activity can
be regarded as the norm in ambulatory 24-hour recordings,
but what about frequent premature beats or the more complex
arrhythmias categorised by Lown and Wolf ?15 Federman
et al30 found a lower incidence of such arrhythmias in normal
individuals when compared with patients who had had a
myocardial infarction. Nevertheless, ventricular arrhythmias
were present in four of the 21 controls. Ten of the 13 asympto-
matic persons monitored by Glasser25 had complex arrhyth-
mias, and in another larger study of the elderly3l frequent
ventricular beats (more than 100 an hour) were present in 12%,
multiform beats in 22%, paired beats in 4%, ventricular
bigeminy in 500, and salvos of premature beats in 2%. Again,
in a group of 50 apparently healthy people over the age of 60
Clee et al32 recorded frequent ventricular premature beats
(more than one per 1000 sinus beats) in 26% and R-on-T
phenomena in 12%. Clearly long-term follow-up of patients
is needed to determine the prognostic importance of arrhyth-
mias detected at initial examination along the lines of the early
studies by Hinkle,"33 but using modern automated equipment
for analysing the tapes: at least one group of investigators
plans to do this.32
What does all this mean in terms of finding premature

contractions on an ambulatory tape ? In symptomatic patients
recordings may help to establish the nature of the arrhythmia
underlying palpitations, and in those with coronary artery
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disease they may help separate a high risk group. Finding
occasional premature beats in a healthy person is to be expected
and calls for no special action. Frequent or complex beats
unassociated with symptoms present a more difficult problem,
particularly when found in younger people. Here a reasonable
policy is for the clinician to look for underlying heart disease
such as cardiomyopathy or mitral valve prolapse, using simple
non-invasive means. Some patients will have occult coronary
artery disease, and they should be advised about potential risk
factors such as cigarette smoking, hypertension, hyper-
lipidaemia, and obesity, particularly when there is a bad
family history of cardiac ischaemia. In the vast majority of
patients no abnormality other than the arrhythmia will be
found. Here the best course is to reassure the patient and
proceed no further.

D B SHAW
Consultant physician,
Royal Devon and Exeter Hospital,
Exeter EX2 5DW

Hinkle LE, Carver ST, Stevens M. The frequency of asymptomatic
disturbances of cardiac rhythm and conduction in middle-aged men.
Am J Cardiol 1969;24:629-50.

2 McLeod AA, Jewitt DE. Role of 24-hour ambulatory electrocardiographic
monitoring in a general hospital. Br MedJr 1978;i :1197-9.

3 Tanabe T, Furuya H, Kanemoto N, Tomoda H, Sasamoto H. Holter
system electrocardiographic studies on 617 cases. TokaiJ Exp Clin Med
1980;5 :73-82.

4 Kennedy HL, Caralis DG. Ambulatory electrocardiography: a clinical
perspective. Ann Intern Med 1977;87:729-39.

s Hurst JW, Logue RB, Schlant RC, et al, eds. The Heart. 4th ed. New
York: McGraw-Hill Book Co, 1978.

6 McKenna WJ, Chetty S, Oakley CM, Goodwin JF. Arrhythmia in
hypertrophic cardiomyopathy: exercise and 48 hour ambulatory
electrocardiographic assessment with and without beta adrenergic
blocking therapy. Am J Cardiol 1980;45:1-5.

7Maron BJ, Savage DD, Wolfson JK, Epstein SE. Prognostic significance
of 24 hour ambulatory electrocardiographic monitoring in patients with
hypertrophic cardiomyopathy: a prospective study. Am J Cardiol
1981 ;48:252-7.

8 Hancock EW, Cohn K. The syndrome associated with midsystolic click
and late systolic murmur. Am J Med 1966;41 :183-96.

Allen H, Harris A, Leatham A. Significance and prognosis of an isolated
late systolic murmur: a 9- to 22-year follow-up. Br Heart J 1974;36:
525-32.

lo Chiang BN, Perlman LV, Ostrander LD Jr, Epstein FH. Relationship of
premature systoles to coronary heart disease and sudden death in the
Tecumseh epidemiologic study. Ann Intern Med 1969;70:1159-66.

11 The Coronary Drug Project Research Group. Prognostic importance of
premature beats following myocardial infarction. Experience in the
Coronary Drug Project. JAMA 1973 ;223 :1116-24.

12 Kuller L. Sudden and unexpected non-traumatic deaths in adults: a
review of epidemiological and clinical studies. J Chronic Dis 1966;19:
1165-92.

13 Pool J, Kunst K, Van Wermeskerken JL. Two monitored cases of sudden
death outside hospital. Br Heart3r 1978;40:627-9.

14 Lahiri A, Balasubramanian V, Raftery EB. Sudden death during ambu-
latory monitoring. Br Med3r 1979;i:1676-8.

15 Lown B, Wolf M. Approaches to sudden death from coronary heart
disease. Circulation 1971 ;44:130-42.

16 Bigger JT Jr, Wenger TL, Heissenbuttel RH. Limitations of the Lown
grading system for the study of human ventricular arrhythmias. Am
Heart J 1977;93:727-9.

17 Vismara LA, Vera Z, Foerster JM, Amsterdam EA, Mason DT. Identifi-
cation of sudden death risk factors in acute and chronic coronary artery
disease. Am _J Cardiol 1977;39:821-8.

18 Kotler MN, Tabatznik B, Mower MM, Tominaga S. Prognostic signifi-
cance of ventricular ectopic beats with respect to sudden death in late
postinfarction period. Circulation 1973;47:959-66.

19 Ruberman W, Weinblatt E, Goldberg JD, Frank CW, Shapiro S.
Ventricular premature beats and mortality after myocardial infarction.
N Engl3 Med 1977;297:750-7.

20 Schulze RA Jr, Strauss HW, Pitt B. Sudden death in the year following
myocardial infarction: relation to ventricular premature contractions in
the late hospital phase and left ventricular ejection fraction. Am J Med
1977 ;62:192-9.

21 Roland JM, Wilcox RG, Banks DC, Edwards B, Fentem PH, Hampton
JR. Effect of beta-blockers on arrhythmias during six weeks after
suspected myocardial infarction. Br Med3r 1979;ii:518-21.

22 Gilson JS, Holter NJ, Glasscock WR. Clinical observations using the
electrocardiocorder-AVSEP continuous electrocardiographic system.
Tentative standards and typical patterns. Am Cardiol 1964;14:204-17.

23 Gilson JS. Electrocardiocorder-AVSEP patterns in 37 normal adult men.
A four year experience. AmJf Cardiol 1965;16:789-93.

24 Clarke JM, Hamer J, Shelton JR, Taylor S, Venning GR. The rhythm
of the normal human heart. Lancet 1976;ii:508-12.

25 Glasser SP, Clark PI, Applebaum HJ. Occurrence of frequent complex
arrhythmias detected by ambulatory monitoring. Findings in an
apparently healthy asymptomatic elderly population. Chest 1979;75:
565-8.

26 Raftery EB, Cashman PMM. Long-term recording of the electrocardio-
gram in a normal population. Postgrad MedJ' 1976;52,suppl 7:32-7.

27 Scott 0, Williams GJ, Fiddler GI. Results of 24 hour ambulatory monitor-
ing of electrocardiogram in 131 healthy boys aged 10 to 13 years. Br
Heart J 1980;44:304-8.

2R Brodsky M, Wu D, Denes P, Kanakis C, Rosen KM. Arrhythmias
documented by 24 hour continuous electrocardiographic monitoring in
50 male medical students without apparent heart disease. Am 7 Cardiol
1977 ;39 :390-5.

29 Sobotka PA, Mayer JH, Bauernfeind RA, Kanakis C Jr, Rosen KM.
Arrhythmias documented by 24-hour continuous ambulatory electro-
cardiographic monitoring in young women without apparent heart
disease. Am Heart J 1981;101:753-9.

31 Federman J, Whitford JA, Anderson ST, Pitt A. Incidence of ventricular
arrhythmias in first year after myocardial infarction. Br Heart J 1978;
40:1243-50.

3 Camm AJ, Evans KE, Ward DE, Martin A. The rhythm of the heart in
active elderly subjects. Am HeartJ7 1980;99:598-603.

32 Clee MD, Smith N, McNeill GP, Wright DS. Dysrhythmias in apparently
healthy elderly subjects. Age Ageing 1979;8:173-6.

33 Hinkle LE, Carver ST, Argyros DC. The prognostic significance of
ventricular premature contractions in healthy people and in people with
coronary heart disease. Acta Cardiol 1974;suppl 18:5-32.

Animal experiments
Do animals have rights ? Or is their exploitation reprehensible
simply because the men at fault should be aware that they are
doing wrong ? These and other philosophical questions were at
the heart of a debate last week on animal experimentation
organised by the British Association for the Advancement of
Science. Representatives of the Royal Society for the Preven-
tion of Cruelty to Animals, the Fund for the Replacement of
Animals in Medical Experiments, and other groups campaign-
ing on behalf of animals were agreed that some research
using animals is justifiable: their case was that many experi-
ments are unnecessary and that many necessary experiments
cause unnecessary pain and distress.
The scientists defending present practice did not really

address themselves to these criticisms. Certainly mankind
would have been slower to control infectious diseases and would
have fewer effective drugs had animal experimentation been
banned in the 19th century-but such arguments have nothing
to do with the RSPCA's attack on specific research studies as
having caused animals prolonged, severe pain for little if any
gain in human knowledge.
The Home Office is planning new legislation to replace

and update the Cruelty to Animals Act of 1876; its draughts-
men are awaiting final agreement on the European convention
on animal experiments. Among the non-contentious issues that
need regulation are standards ofhousing and care for laboratory
animals, and training for research staff working with these
animals. Laboratories would also benefit from some authorita-
tive source of guidelines on the choice of species of animals,
procedure, and techniques. Yet reforms of this kind still
avoid the issue of experimenters' attitudes-what Dr Judith
Hampson of the RSPCA called the "Gestalt shift" necessary in
scientists' view of animals if there is to be real change.
Ten years ago Lane Petterl posed five questions for animal

researchers. Is the animal the best experimental system for the
problem? Must the animal be conscious at any time through-
out the experiment? Can pain or discomfort associated with

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.284.6313.367 on 6 F

ebruary 1982. D
ow

nloaded from
 

http://www.bmj.com/

