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Summary
In a large-scale double-blind controlled trial of practolol
(200 mg twice daily) in the long-term prophylactic
treatment of 3038 patients recovering from acute myocardial infarction treatment was started one to four weeks
after the acute attack. The trial was originally planned to
include 4000 patients treated for at least a year but had
to be terminated prematurely because of the serious
oculocutaneous and peritoneal reactions reported elsewhere. Nevertheless, important findings, probably applicable to other beta-adrenoreceptor antagonists, have
emerged in relation to mortality and morbidity.
(1) The practolol-treated group showed a significant
reduction in overall mortality and in sudden deaths;
(2) there was a highly significant reduction in "all cardiac
events"; (3) the reduction in overall mortality was
virtually confined to patients whose original pre-entry
infarcts were sited anteriorly; (4) the protective effect of
practolol was most evident in those patients with preentry anterior infarcts whose blood pressures at entry
were below the mean for the trial as a whole; (5) there
were highly significant group differences in favour of
the drug rclating to the incidence of angina pectoris and
cardiac arrhythmias, and to the numbers of patients who
had to be withdrawn from the trial because of these
conditions; (6) significantly more patients were
withdrawn from the treatment group because of
suspected adverse reactions.
It is concluded that practolol used in the long-term
treatment of patients who have survived the acute phase
of myocardial infarction reduces the death rate when the
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original infarct is sited anteriorly. It is postulated that
the favourable results of the trial were due to betaadrenoreceptor blockade rather than to some other
property specific to practolol itself. Since practolol
produces severe side effects in long-term use it is recommended that an alternative beta-adrenoreceptor blocking
agent should be used.

Introduction
The apparent role of sympathetic nervous activity in precipitating
sudden death after myocardial infarction 13 is well recognized
clinically. Sudden deaths may occur with or without evidence
of fresh infarction and are thought to be due mainly to arrhythmias,32 probably due to local ischaemia of the myocardium. Both
animal experiments and clinical experience have shown that prior
treatment with propranolol,4 5practolol,5 6 or sotalol5 can prevent
the lowering of the threshold for stimuli causing ventricular
fibrillation.7 8 Beta-adrenoreceptor blocking agents can greatly
reduce mortality rates after experimental coronary occlusion. 9
The use of these drugs in low dosage for periods up to four
weeks after infarction in man has been disappointing'1" with
the exception of the first small-scale study conducted by Snow.14
By 1971, however, it seemed possible that long-term prophylactic
administration of beta-adrenoreceptor antagonists at more realistic dosage, to patients surviving myocardial infarction, might
reduce mortality by reducing the incidence of dangerous
tachyarrhythmias.
A double-blind, placebo-controlled trial was planned to test
this hypothesis. Practolol was the beta-adrenoreceptor antagonist
chosen because it was less likely than other agents to cause
bronchospasm in susceptible patients, and because some
physicians believed it to be less likely to cause cardiac failure in
post-infarction patients with borderline cardiac reserve. A
research committee was formed and a pilot study was carried
out before finalizing the trial design and data-recording forms.
The main trial started early in 1972.
This paper reports the results of the trial covering 3038
patients, treated for up to three years in 67 different hospital
centres, nine of which were overseas.
10

Materials and Methods
General Plan.-Patients in hospital 7 to 28 days after infarction were
allocated to treatment with drug or placebo, using a randomized code
of numbers. They were followed up as outpatients at 1 month, 3
months, 6 months, and 12 months after entry. Some centres followed
up their patients at six-monthly intervals for a second and third year.
Patients withdrawn for various reasons were also followed up. Before
entry details of the trial were explained to all patients and agreement
to participate was obtained.
Numbers of Patients.-Estimation of the number of patients needed
was based on the assumption that the mortality rate over the first year
would be about 800, that half of the deaths would be sudden, and that
practolol therapy might reduce these by half, giving a total mortality
reduction of 2500. After making allowances for withdrawals and defaulters a target of 2000 patients for each group was planned. Sixtyseven hospital centres took part, with contributions ranging from 4
to 162 patients; 3038 patients were recruited and followed up for up
to three years.
Patient Selection.-Diagnosis of infarction was dependent on at
least two of the following criteria. (1) E.C.G. changes defined as "very
probable" in W.H.O. Technical Report Series No. 168, 1959. (2)

Br Med J: first published as 10.1136/bmj.3.5986.735 on 27 September 1975. Downloaded from http://www.bmj.com/ on 9 January 2023 by guest. Protected by copyright.

Improvement in Prognosis of Myocardial Infarction by
Long-term Beta-adrenoreceptor Blockade Using Practolol

736

Data Recording and Processing.-Separate forms were prepared on

triplicate self-copying paper for use at entry, follow-up, withdrawal,
reinfarction, or death. The entry forms were designed to record basic
information and additional data relating to prognostic factors thought
to be important'6 17-for example, previous infarctions, angina pectoris,
smoking, and information related to the pre-entry infarct such as its
site, the occurrence and nature of cardiac arrhythmia, pulmonary
congestion on x-ray film, the use of cardioversion or drugs. One copy
of each completed form was sent to the central control unit and
transferred to an ICL 1900 computer after appropriate checks.
Ambiguities or omissions in completion of the forms were referred back
to clinicians for clarification. Computer printouts were obtained at
intervals of about six months to monitor progress and ensure the
immediate recognition of unforeseen adverse reactions.
End-points of Trial: Analysis.-In addition to the main end-points
of death and reinfarction the effects of treatment on blood pressure,
angina pectoris, and arrhythmia were investigated. The causes of
withdrawal and the fate of patients after withdrawal were also analysed.
Tests of significance on incidences of discrete events were carried out
with Fisher's exact test, whereas the comparison of continuous
variables such as blood pressure was carried out with Student's t test,
the large numbers of patients being adequate protection against any
non-normality in the data. When testing the difference between mean
time from withdrawal to death and time from entry to death a nonparametric test was used (Wilcoxon's rank sum test). The possible
influences on subsequent mortality and morbidity of various characteristics of the patients and of the infarcts were evaluated using the
technique of discriminant analysis'8 applied to the records of patients
who died or reinfarcted. Those factors highlighted were then examined
in more detail. This form of analysis guarded against possible misinterpretation of figures based on prognostic factors, analysed separately.

Results and Comment
Group Comparisons.-Both groups were clearly similar in terms of all
factors shown (tables I and II).
Total Deaths and Reinfarctions.-Table III shows a significant
group difference in the numbers of cardiac deaths (47 v. 73; P <002)
and also a similar but non-significant trend in non-fatal reinfarctions. The group difference in all events (deaths plus non-fatal
reinfarctions) is highly significant (P <001). The figures for non-fatal
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TABLE I-Numbers of Patients at Risk

Entry
1 month
3 months
6 months
12 months
18 months
24 months

Patients Withdrawn, Died,
Patients in Trial
or Terminated at each Stage
_I _1Practolol
Practolol
Placebo
Placebo
11514
1524
1418
1427
97
96
1325
1356
168
189
1236
1286
238
278
971
1006
518
543
547
562
962
967
336
330
1194
1178

Mean duration in trial: patients on practolol 14 3 months; patients on placebo 14-0
months.

TABLE II-Comparability of Groups
Practolol

Placebo

History before Infarct
No. of patients

1524
Mean age (years)
55
male
86
%
0,, female
14
Mean weight (kg):
Men
74
Women
63
Height (cm):
Men
172
Women
160
Previous angina:
°" positive
36
with angina more than three months
21
Previous infarcts:
" with none
84
" with one
13
" with many
3
with last infarct within year
4
Concurrent disease:
". with diabetes
3
(O with peripheral artery disease
3
with others
23
',0
Smoking:
",, smokers
69
20
0 smoking more than 20/day
Data on Original Infarct and Post-in farct State
Criteria:
987
U0" with typical symptoms
with significant enzymes
91 4
unequivocal E.C.G. changes
83-7
°OU with
with 2 or more criteria
99.5
Site of infarct:
50-1
% anterior (including septal and lateral)
inferior and other
49-9
°0 with bradyarrhythmias on E.C.G. in acute phase
21 2
0° with tachyarrhythmias on E.C.G. in acute phase
44-6
26-3
% with pulmonary congestion on x-ray film
Earliest mean systolic blood pressure recorded
after infarct (mm Hg)
137-8
Treatment during acute phase:
" receiving cardioversion
3-9
" receiving drug treatment
96-2
00 receiving other treatment
4-1
Mean No. of days from infarct to entrv
13-1
Mean systolic blood pressure at entry (mm Hg)
122-8
Mean diastolic blood pressure at entry (mm Hg)
78-1
Mean heart rate at entry (beats/min)
76-8
°,, with atrial fibrillation at entry
0-5
0 with any ventricular ectopics at entry
46
Mean cardiac width at entry (cm)
37-8
Mean thoracic width at entry (cm)
765
% receiving other medication at entry
724

1514
55
87
13
74
64

172
160
36
22
86
12
2
3

3
3
22
71
20

98-4
92-7
84-3
99 8
50 7
49-3
22-3
41-6
23-2

138-3
3-0

96-0

4.9

13-2
123-3
77-9
77-2
0-8
4-4
37-6
76-2
71-6

reinfarction represent those patients who reinfarcted and were retained
in the trial or who survived longer than 24 hours after withdrawal from
treatment. Patients sustaining more than one non-fatal reinfarction
are included only once in table III. The numbers dying in each group
after withdrawal from the trial were virtually the same (42 drug v. 41
placebo) (table IV). The mean times between withdrawal and subsequent death were not significantly different and the numbers dying
within a month of withdrawal were similar in both groups (23 v. 20).
Sudden Deaths.-There was a significant difference in favour of the
drug group in the numbers of deaths occurring in the first hour
(27 v. 47) and within the first two hours of the new "event" (30 v. 52;
P <0 02) (table V). Between 2 and 12 hours the difference was in favour
of the placebo group but not significantly so (9 v. 4). The low figures
for deaths occurring more than 24 hours after the new event are
explained by the fact that treatment was nearly always withheld when
a new event occurred, and patients were therefore withdrawn at 24
hours according to the conditions of the protocol. The "not known"
category includes the patients who were found dead. Presumably in
most cases death was sudden. Five deaths during sleep were classified
as less than one hour because there were other persons in the vicinity
at the time.
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Serum enzyme levels (SGOT, LDH) at least twice the accepted upper
limit of normal for the hospital laboratory concerned (three times if
CPK was used). Because of the variation between hospitals in the
enzymes measured and the methods used precise figures were not laid
down. (3) Typical clinical features.
Exclusions.-Age 70 and above. Evidence of congestive heart failure
at the proposed date of entry; heart block greater than first-degree;
heart rate less than 60/min; history of bronchial asthma; any concurrent condition that the clinician considered to contraindicate
participation in the trial.
Withdrawals.-Treatment was withdrawn because of adverse
reactions; arrhythmia or angina pectoris requiring beta-adrenoreceptor
therapy; hypertension greater than 110 mm Hg diastolic despite oral
diuretic therapy; bradycardia of less than 50/min or heart block greater
than first-degree; any other condition that the clinician considered to
contraindicate continuation in the trial. When treatment had been
interrupted for more than 10 days during observation or for more than
24 hours after reinfarction the patient was withdrawn from the trial.
Drug Supplies and Administration.-Special 100-mg tablets of
practolol (white) were supplied in 250-tablet containers, with similar
containers of placebo tablets (lactose and excipients) matched for
appearance. From January 1974 all new patients received placebo
tablets incorporating 1 mg chloroquine to impart a slightly bitter taste.
Each clinician's containers were in sets numbered sequentially and
allocated randomly to drug or placebo. A sealed copy of the tablet
identity code was sent to each hospital pharmacist and physician in
charge for consultation in emergency. All other drugs used were
recorded and coded for computer storage. Drugs considered to interact
with beta-adrenoreceptor antagonists were not permitted.
Monitoring.-At entry and at each follow-up visit patients underwent clinical examination, E.C.G. (including a half-minute rhythm
strip), and x-ray examination of the chest if thought indicated. At the
follow-up visit blood was taken for estimation of the practolol level at
I.C.I. Research Laboratories, Alderley Park. Once it became known
in 1973 that practolol could cause a systemic-lupus-erythematosus-like
reaction'5 serum antinuclear factor (A.N.F.) was estimated routinely
in patients after six months in the trial.
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TABLE vi-Deaths and Sudden Deaths Related to Pre-entry Site of Infarct
and Diastolic Blood Pressure at Entry

TABLE iII-Total Deaths and Reinfarctions
Statistical
Significance

Placebo

No. of Patients
at Entryt

(P)

Cardiac deaths
Non-fatal reinfarction*
All cardiac events
Non-cardiac deathstD h t i a
Deaths after withdrawal (cardiac)
Deaths after withdrawal (non-cardiac)

47
69
116

(

<0-02
<0-10+
<0-01

73
89
162
3

i35
36

37

6

4

*Figures for non-fatal reinfarctions include five patients who were retained in the
trial, recovered, but died later.
tNon-cardiac in-trial deaths were due to: melaena, cerebrovascular accident (2),
motor neurone disease, and carcinoma bronchi in the drug group; and suicide,
mesenteric embolism, and hepatoma in the placebo group.
:Not significant.

TABLE IV-Deaths after Withdrawal
Ex-p lacebo

Ex-practolol
'I

Total deaths
Deaths within 1 month of withdrawal
Reason for withdrawal in those who died
subsequently*:
Reinfarction
Cardiac arrhythmia
Angina
Cardiac failure
Hypertension
Adverse reaction

I

42
23

inferior
infarction

-~

41
20

6
1
1
12
0
4

Anterior
infarction
Inferior infarction
Diastolic blood
pressure >78
mm Hg
Diastolic blood
pressure <78
mm Hg
Diastolic blood
pressure >78
nun Hg and
anterior
infarction
Diastolic blood
pressure <78
mm Hg and
anterior
infarction
Diastolic blood
pressure >78
mm Hg and

Diastolic blood
pressure <78
mm Hg and
inferior
infarction

6
6
8
8

The discriminant analysis showed that there was a significant relationship between entry characteristics and the effect of practolol on
subsequent mortality (P <0 05). It identified body size at entry and
two other clinical features as major factors influencing the subsequent
fate of patients in relation to treatment. These were the site of the
original infarct and the level of diastolic blood pressure at the time of
entry to the trial. (Systolic blood pressure showed a similar influence
but this was not significant.)
Detailed study showed that site of infarct appeared to be especially
important. In the patients with pre-entry anterior infarction (anterior
infarcts included those designated as septal or lateral) the number of
deaths among patients taking practolol was less than half the number
in the placebo group (22 v. 48; P <0-01). Table V shows that for patients
with pre-entry inferior infarction there was no overall reduction in
mortality in the practolol group, though the number of sudden deaths
was reduced.

Practolol

764
760

768
746

22*
25

48*
25

19
11

33

866

833

32

37

21

24

656

678

15*

36*

436

425

17

22

327

343

430

408

329

335

Time after
Incident

I

Ist hour
2nd hour
2-12 hours
12-24 hours
>24 hours
Not known

No. of patients
43
63

All deaths

1

1
1
0
22

30
3
3
2

B

6
4

48

-1-

17
2

2
3

9
2
4
2

25

47

8*

1*

1*
3
2

0*

25

27}t

19

9*

28*

14

14

26*

5*

19*

15

15

7

10

10

10

4

9

5*

1

-

471t
5J
4
2
8
7

73

53

77

75

54

75

140-

o 130E

IIIII

-0 120
o

of Pre-

Pre-Entry
All
Inferior Infarcts
Practolol Placebo Practolol Placebo
10
1

Il

8
DI50

.0 100

1-

17
2

Practolol

difference between groups in the figures for sudden death (<2 hours)
(11 drug v. 19 placebo) which was offset by higher mortality between
2 and 24 hours later.
The apparent reduction in mortality was also significantly greater
for lightweight patients than for heavier patients (P <0-05). This may
have been due to the relationship between body weight and the blood
level of practotol (see fig.).

1II

a

Pre-Entry
Anterior Infarcts
Practolol Placebo

Placebo

(P<0 01).

L110
to Site

Placebo

Placebo

*Highly significant differences

FURTHER ANALYSES RELATING TO MORTALITY

after New Incident Related

Sudden Deaths

I_ll

Practolol

tIn 5 patients (2 on practolol, 3 on placebo) blood pressure was not recorded.

1

*A patient may have been withdrawn for more than one reason.

TABLE v-Cardiac Deaths: Time
entry Infarct

Total Cardiac
Deaths

0
os 90

U

80

'59

-

64

Weiqht (kg)

-68

-73

-77

-82

>82

Blood concentration of practolol related to body weight. Values are means
i 2 S.E.
Conversion: SI to Traditional Units.-Practolol 1 tmol/l z 0-27 .tg/ml.

*Practolol v. placebo in deaths at 2-24 hours (9 v. 1), P<0-05.
tPractolol v. placebo in deaths within first two hours, P <0 02.

Entry diastolic blood pressure equal to or below the mean of about

78 mm Hg appears to have had a significant influence on mortality in
relation to treatment (15 drug v. 36 placebo deaths; P <0 01) (table VI).
Patients with a combination of pretrial anterior infarct and entry
diastolic blood pressure below the mean. showed the greatest group
difference in mortality (5 drug v. 26 placebo deaths; P <0 0005).
Patients with inferior infarcts showed no overall reduction in mortality as a result of practolol therapy, whatever the diastolic blood
pressure at the time of entry. Nevertheless, there is a non-significant

Deaths in Relation to Time after Entry.-Table VII shows no
significant irregularity in the pattern of distribution of cumulative
mortality against time in relation to site of infarct. In the placebo
group patients with pre-entry anterior infarction sustained a strikingly
higher mortality than those with inferior infarction (48 v. 25), especially in the first month after entry to the trial (19 v. 1; P<0001).
Causes of Death.-Among the causes of death the category "additional causes" represents cardiac deaths with secondary factors-for
example, pulmonary embolism, cardiogenic shock (table VIII). The
high figures for "not certain" reflect sudden deaths, nearly all of them
occurring before the patients could receive medical attention.
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TABLE vII

Pre-entry
Anterior Infarct

Pre-entry
Inferior Infarct

All Infarcts

Practolol

Placebo

Practolol

Placebo

Practolol

Placebo

<1
1-3
3-6
6-12
>12

12
3
2
2
3

19
7
10
3
9

7
3
1
10
4

1
5
6
8
5

19
6
3
12
7

20
12
16
11
14

Total

22

48

25

25

47

73

TABLE VIII-Causes of Death (Cardiac). These were not
were Assured by Physician Concerned

Reinfarction

Arrhythmia

22
30

10
16

Practolol
Placebo

Cardiac

Failure

Mutually Exclusive and

Other

Causes
3
3

6
6

Not

Certain*
14
28

titres in the placebo group, only the previous use of procainamide was
incriminated with certainty.
Two other serious reactions have been recently reported with
practolol: "plastic peritonitis"' 9 and the so-called oculocutaneous
syndrome.2 0 21 Two cases of the former occurred in the trial, both after
almost a year of treatment. One of them was associated with the S.L.E.like syndrome. An inquiry to all patients in September 1974 resulted in
many with suspected reactions being referred for ophthalmological or
dermatological opinion from both drug and placebo groups. Most of
these were reported on without knowledge of the treatment group, and
in 31 patients eye lesions were considered seriously suspect; 19 were
taking practolol and 12 placebo. All had been receiving treatment
for three months or more. Three patients receiving practolol for months
after developing symptoms (because the syndrome was not known
at the time) displayed characteristic signs,2 while the remainder
receiving practolol had various degrees of keratitis or conjunctivitis
which reversed within weeks or months of stopping treatment. All had
decreased tear flow. (It is not certain how many of these cases were
practolol-induced, because of the number of similar cases on placebo).
After September 1974 awareness of the syndrome by all patients as
well as clinicians resulted in further withdrawals because of eye
symptoms.

*Mostly sudden and unwitnessed by doctor.
CONCENTRATIONS OF PRACTOLOL IN WHOLE BLOOD

WITHDRAWALS

There are highly significant differences between groups in the numbers
of patients withdrawn because of angina pectoris (37 drug v. 83
placebo; P<0 001) and cardiac arrhythmias (28 v. 52; P<0-01)
(table IX). There is a non-significant difference (63 v. 54) against the
drug group in the number withdrawn because of cardiac failure, and
a highly significant difference (120 v. 65) in withdrawals for suspected
adverse effects (P < 0001 )).

TABLE ix-Reasons

for Withdrawal from Trial Medication. These were not

Mutually Exclusive
Practolol

Placebo

(P )

.__

Reinfarction
Cardiac arrhythmia
Angina
Cardiac failure
Hypertension
Adverse reactions
Adverse reactions at 31 Aug.
1974*
Defaulted
Other
Total number of withdrawals
Total number of withdrawals
at 31 Aug. 1974

34
28
37
63
7
120

Statistical
Significance

40
52
83
54
6
65

N.S.
<0-01
<0 001
N.S.
N.S.
<0 001

72
44
103

42
47
91

<0 01

389

382

N.S.

312

317

N.S.

N.S.
N.S.

Routine estimation of practolol blood levels in about 900 patients for
up to a year showed that adherence to treatment was good. Only 300
of the 440 patients receiving the drug had no detectable level in their
blood. 90%o of patients had levels over 1 mg/l, mostly between 2 and
4 mg/l. Because most deaths were sudden and occurred at home it was
rarely possible to obtain blood samples from patients who died. From
11 such cases receiving practolol, one specimen showed a zero blood
level and two were below 1 mg/l.
The figure illustrates a clear relationship between practolol blood
levels (r = - 0 34; P <0 001) and body weight, especially below about
68 kg (150 lb).

OTHER ASPECTS OF TRIAL: BLOOD PRESSURE AND ANGINA PECTORIS

Because beta-adrenoreceptor blocking agents have well established
effects in angina and hypertension these were specially monitored at
each visit throughout the trial. Significantly more patients had to be
withdrawn from the placebo group for angina (and arrhythmia)
(table IX). Angina pectoris in patients still in the trial was significantly
better in the drug-treated ones for up to six months (pain on slight
exertion or at rest). After six months patients with severe angina had
presumably been withdrawn.
Blood pressure readings before the original infarct were rarely
known but the effect of practolol in moderating the rise of blood
pressure after recovery was highly significant (P<0 001). The mean
blood pressure 3 to 12 months after entry to the trial was 132/82 mm
Hg for the drug-treated group, and 136/85 mm Hg for the placebo
group.

*Before oculocutaneous reaction was known.

N.S.

=

Not

ADVERSE

significant.

EFFECTS OF SMOKING BEFORE ENTRY

REACTIONS

were withdrawn from both groups
because of adverse reactions in the last six months of the trial after
physicians became aware of the oculocutaneous syndrome and were
more ready to withdraw cases on slight suspicion of any type of adverse
reaction. There is a significant difference between groups in relation to
rashes (32 drug v. 18 placebo; P<0 05).
One certain and three possible cases of S.L.E.-like syndrome
occurred in the practolol group, but these disappeared on withdrawal
of treatment. One possible case occurred in the placebo group. Of 553
patients treated for over six months and tested for serum A.N.F. 24
were positive in high titre
The comparable figures for the
The numbers of patients
placebo group were 527 and 13
in the drug group
giving a "weakly" positive test result were 53
and 34
in the placebo group. The group difference in positive
tests is significant (P <0 02).
In a preliminary analysis of figures from the more commonly used
other drugs in the trial, to identify any association with A.N.F.-positive

Disproportionately many patients

(4%).
(255%).

(966%)

(6o5%)

The ratio of smokers to non-smokers before the trial was roughly
2:1 and the ratio of deaths subsequently was also 2:1, irrespective of
treatment. The apparently improved mortality rate in the practolol
group affected smokers and non-smokers equally. Nevertheless, this
did not apply to non-fatal reinfarctions the incidence of which was
reduced significantly in non-smokers only (17 v. 31; P <0 03).
About two-thirds of pretrial smokers admitted to resuming smoking
after six months in the trial. The subsequent incidence of death in
these patients (21; 2 3°,') was not significantly higher than in patients
who remained as non-smokers (23; 16%). These figures, however,
may be fallacious. The accuracy of statements about smoking made
by patients to doctors who have advised them to stop smoking is open
to question.

Discussion
The results of the trial indicate that practolol is effective in the
long-term prophylactic treatment of patients who have suffered
myocardial infarction. Comparison with the placebo-treated
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EFFFCTS OF WITHDRAWALS

The slight excess of patients withdrawn from the drug-treated
group because of congestive cardiac failure could theoretically
have improved the group's prognosis. Twelve of these patients
died subsequently (table V), compared with eight of the patients
withdrawn from the placebo group for cardiac failure. On
the other hand, eight patients withdrawn because of angina and
six because of arrhythmia from the placebo group died subsequently, as compared with one of each from the drug group.
These might have influenced the results in favour of the placebo
group. Whatever the implications of subgroup differences may
be, the overall death figures for patients after withdrawal from
the trial were virtually the same (42 ex-drug, 41 ex-placebo).
Hence withdrawal of patients for various reasons did not influence the results significantly.
TABLET FLAVOUR

Patients were told at the outset that two different substances were
being tried, but in 1973 the possibility was raised that a tasteless
tablet might lead to anxiety in some patients and therefore to
cardiac ill effects. At the end of 1973 it was decided to impart a
slightly bitter taste (1 mg chloroquine) to the placebo tablets
issued to all new patients. No suggestive differences were found
from a comparison of the records of patients entered in 1974
with those for 1973, in respect of blood pressure, heart rate
arrhythmia, and angina pectoris, all of which might indicate
increased anxiety. Moreover, no relevant group differences were
found from examining the case-record forms for all patients
defaulting or withdrawn for nebulous reasons. Hence the
difference in the taste of the two tablets was unlikely to have
influenced the results.
INFARCT SITE

The explanation for the highly significant reduction in the
number of deaths occurring in patients with pretrial anterior
infarcts probably relates to the greater tendency for these patients
to develop dangerous tachyarrhythmias. Tachyarrhythmias are
more likely to develop immediately after anterior infarction
than they are after inferior infarction,22 and our trial strongly

confirms this (47% v. 41%; P <0-001). Moreover, analysis of
the data on arrhythmia after entry to the trial showed that the
number of patients withdrawn with tachyarrhythmias or showing
ventricular extrasystoles on the half-minute strip was significantly
reduced in the practolol group as a whole, but the reduction was
entirely due to the effect on those with pre-entry anterior
infarction. Thus anterior infarcts which carried a high mortality
in the placebo group gave rise to types of disordered rhythm
which could be suppressed by beta-adrenoreceptor blockade.
Probably this suppression was related to the improved mortality
figures for the practolol group.
If the high incidence of tachyarrhythmias soon after anterior
infarction is important prognostically, then the tendency for
patients with anterior infarction to reinfarct later at the same
site23 could be important. In our own trial 48 out of 72 non-fatal
anterior reinfarctions occurred in patients who had anterior
infarcts originally. The difference between expected and
observed distribution is statistically significant (P <0 01). For
inferior reinfarction the site distribution of pretrial infarcts was
about 50:50, as expected.
B.P. AT ENTRY TO TRIAL

Nagle24 found that in the first 24 hours after infarction the
incidences of cardiac arrhythmias and death were significantly higher in patients with diastolic blood pressure below
90 mm Hg than in those above 90. This applied throughout,
except for patients showing marked hypertensive reactions,
which carried an increased mortality rate, as reported by Fox.25
In our own trial, patients with diastolic blood pressure below
the mean at entry had a significantly increased incidence of
tachyarrhythmias during the acute post-infarction phase
previously (P <0 005). During the trial the placebo group also
showed an excess of arrhythmias in patients with below average
blood pressure at entry (P <0 02), but the practolol group did
not. Hence patients with blood pressure below the mean at entry
retain a tendency to tachyarrhythmias that can be suppressed by
practolol.
The trial results strongly suggest that both the site of the
infarct and the level of blood pressure one to four weeks after
the event influence subsequent mortality in untreated patients,
and beta-adrenoreceptor blockade neutralizes this influence. The
increased benefit to patients with low body weight was related
to higher blood concentrations of practolol, and hence probably
the results would have been even more impressive if dosage had
been adjusted for body size.
The lifesaving effects of practolol were almost certainly due to
the antiarrhythmic effect of beta-adrenoreceptor blockade rather
than to any property peculiar to practolol itself. Wilhelmsson
et al.2' and Ahlmark et al.27 have recently shown marginally
significant reductions in mortality in long-term prophylaxis using
alprenolol. The short-term trials of propranolol after myocardial
infarction covered the immediate three- or four-week period,
and low dosages were used. The drug has not received adequate
long-term evaluation after infarction, though there is some
evidence of lifesaving in the long term in patients with angina
pectoris and hypertension.2831 Hence probably all betaadrenoreceptor blocking agents will prove to be valuable for
long-term prophylaxis after recovery from infarction. In view
of the uncommon but severe "plastic peritonitis" which may
develop insidiously with long-term practolol, an alternative
beta-adrenoreceptor blocking agent is recommended. If, for
haemodynamic reasons or because of a history of asthma,
practolol is used to initiate therapy, another beta-adrenoreceptor
blocking agent should be cautiously substituted within about a
month.

Conclusions
The main conclusion of this trial is that patients should receive
long-term beta-adrenoreceptor blocking treatment after anterior
myocardial infarction unless specific contraindications exist.
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control group shows a significant reduction in mortality both in
total and sudden deaths. Overall, lifesaving was virtually
restricted to patients with pretrial infarcts sited anteriorly. The
reduction in sudden deaths appeared also to apply to those with
pretrial inferior infarcts but was offset by an increase in later
deaths. Significantly fewer patients had to be withdrawn from
the drug-treated group for arrhythmia and angina pectoris than
from the placebo group.
Because of awareness of the severe adverse reactions on longterm treatment with practolol, recruitment to the trial was
eventually limited to 3038 instead of the 4000 planned. Furthermore, the mortality rate in the placebo group proved to be only
5% in the firstl year instead of the 8% originally estimated.
Many patients, however, were continued for a second year and
the group difference in mortality rate turned out to be 33%
instead of the 25% originally postulated; these factors allowed
significant results to emerge despite the curtailment of the trial.
The variation between hospitals in criteria of diagnosis was
minimized by the strict entry criteria laid down and the near
certainty that in over 3000 patients errors would fall equally
between the two groups. The findings in relation to site of the
original infarct, however, made it prudent to examine pre-entry
E.C.G. tracings from as many as possible of the 120 patients who
died. In the great majority, there was no doubt that the infarcts
were correctly categorized. Nevertheless, 16 pre-entry E.C.G.s
which did not show classical changes were reported on without
knowledge of treatment by members of the committee independently. It was evident that changing the records according
to majority committee opinion would not have altered the
significance of the results in any way.
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Addendum
A few physicians had not finally reviewed all patients by the
cut-off date of 1 April 1975. Statistical appraisal, however,
concluded that possession of the outstanding information
would be extremely unlikely to alter the results and conclusions.
A further analysis of the final information will be carried out in
the near future.
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Treatment of Wounds from Animals Suspected of
Carrying Neurotropic Viruses
L. KLENERMAN, C. R. COID, F. Y. AOKI
British Medical_Journal, 1975, 3, 740-741

Summary
The methods used at the Clinical Research Centre,
Northwick Park Hospital, to treat wounds potentially
infected with neurotropic viruses are outlined. Emphasis
is laid on first aid and on surgical attention. Patients
should remain under medical supervision for at least
four weeks after the injury, the need for specific postexposure treatment depending on the nature of the
exposure.

United Kingdom, so far as the general population is concerned
wounds of this kind are rare. Nevertheless, staff in biomedical
institutes are sometimes exposed to the risk of being bitten by
laboratory animals, such as monkeys, potentially infected with
rabies virus or Herpesvirus simiae (B virus), and thus methods
of treatment need to be formulated. The local treatment of
wounds should be regarded as an adjunct to prophylaxis by
immunization if suitable vaccines are available and personnel
are at special risk.*
We outline the methods adopted in this hospital to treat
wounds potentially infected with such viruses in the hope that
it may be of value to those who advise and treat patients with
this kind of injury.

Introduction
The treatment of wounds made by animals suspected of carrying
a neurotropic virus in the saliva is a vexing problem.' In the

Methods of Treatment
All wounds, whether superficial or deep, should immediately be
scrubbed clean with copious supplies of soap and water and made to

Northwick Park Hospital, Middlesex HAI 3UJ
L. KLENERMAN, CH.M., F.R.C.S., Consultant Orthopaedic Surgeon
Clinical Research Centre, Middlesex HAI 3UJ
C. R. COID, PH.D., M.R.C.V.S., Head of Animal Division
F. Y. AOKI, M.D., F.R.C.P.(C)., Visiting Worker

*Advice on the use of rabies vaccine and antiserum may be obtained from
the following laboratories of the Public Health Laboratory Service, where
stocks of these prophylactics are held: the Central Public Health Laboratory
at Colindale, London NW9 5EQ and at Liverpool (Fazakerley Hospital,
Liverpool L9 7AL), Newcastle upon Tyne (General Hospital, Newcastle
upon Tyne NE4 6BE), and Cardiff (University Hospital of Wales, Cardiff
CF4 4XW). (See also ref.2).
The Central Public Health Laboratory at Colindale, London (Tel. 01-205
7041), will advise on the diagnosis of suspected neurotropic virus diseases
and on the follow-up treatment of patients.
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Treatment should probably be initiated as soon as the doctor is
satisfied that there is no serious impairment of conduction and
no immediate prospect of congestive failure. This will usually be
between a few days and a month after the infarct. No firm
recommendations for routine prophylaxis can be made for
patients with inferior infarction, though patients may require
treatment for symptomatic relief of angina or hypertension.
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