
children were classified as mild or moderate."' Recent
studies suggest that both prevalence and severity of
childhood asthma are increasing.' 220 The factors
responsible for these increases may worsen the prog-
nosis and adversely affect social outcomes.
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Abstract
Objective-To assess the feasibility, safety, and

efficacy of domiciliary thrombolysis by general
practitioners.
Design-Randomised double blind parallel group

trial of anistreplase 30 units intravenously and
placebo given either at home or in hospital.
Setting-29 rural practices in Grampian admit-

ting patients to teaching hospitals in Aberdeen
(average distance 36 (range 16-62) miles).
Patients-311 patients with suspected acute myo-

cardial infarction and no contraindications to
thrombolytic therapy seen at home within four hours
of onset of symptoms.
Main outcome measures-Time saving, adverse

events, Q wave infarction, left ventricular function.
Results-Anistreplase was administered at home

101 minutes after onset of symptoms, while anistre-
plase was given in hospital 240 minutes after onset
of symptoms (median times). Adverse events
after thrombolysis were infrequent and, apart from
cardiac arrest, not a serious problem when they
occurred in the community: seven of 13 patients
were resuscitated after cardiac arrest out of hospital.
By three months after trial entry the relative reduc-
tion of deaths from all causes in patients given
thrombolytic therapy at home was 49% (13/163
(8.0%) v 23/148 (15-5%); difference -7-6% (95%
confidence interval -14-7% to-0-4%), p=004). Full
thickness Q wave infarction was less common in
patients with confirmed infarction receiving treat-
ment at home (65/122 (53.3%) v 76/112 (67.9%);
difference - 14-6% (95% confidence interval -27-0%
to -2-2%), p=002).
Conclusions-General practitioners provided

rapid pre-hospital coronary care of a high standard.
Compared with later administration in hospital,
giving anistreplase at home resulted in reduction in
mortality, fewer cardiac arrests, fewer Q wave

infarcts, and better left ventricular function. Benefits
were most marked where thrombolytic therapy was
administered within two hours of the onset of
symptoms.

Introduction
The strong theoretical case for giving thrombolytic

therapy as early as possible after myocardial infarction
is supported by experimental work,'2 but evidence
from clinical trials is equivocal. Additional benefit with
earlier treatment has been reported in some studies34
but not in others.56 In the recently reported European
myocardial infarction project7 administration of
anistreplase in the community resulted in a 17%
reduction of cardiac mortality compared with adminis-
tration in hospital (presented at a meeting of the
American College of Cardiology, Dallas, April 1992).

In mainland Britain, although the case for early
thrombolytic therapy is generally accepted, there is
no system for providing pre-hospital coronary care,
and doubts have been expressed about the competence
of general practitioners to give thrombolytic therapy
and whether there would be any worthwhile saving of
time if they were to do so.8 It has been suggested that
the best policy would be for patients with suspected
myocardial infarction to call an ambulance directly and
bypass the general practitioner.9
The objectives of the Grampian region early anistre-

plase trial were to study the feasibility, safety, and
efficacy of domiciliary thrombolysis by general prac-
titioners. Anistreplase was used in preference to
streptokinase because it is given intravenously by bolus
injection rather than by slow intravenous infusion;
the convenience of use of anistreplase makes it the
thrombolytic agent of choice for domiciliary use.

Thrombolysis is but one element of pre-hospital
coronary care, other vital ingredients being speed of
response, clinical assessment and diagnosis, relief of
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pain and anxiety, correction ofautonomic disturbances
and arrhythmias, and resuscitation. In this study all
these aspects of care were monitored, and they also
form the subject of this report.

Practitioners, patients, and methods
PRACTICES

Twenty nine practices participated in the trial,
which ran for 37 months, from December 1988 to 31
December 1991. Five of the practices had previously
taken part in a study of the use of defibrillators in the
community.'0I' The practices were located in country
towns and villages 16-62 (mean 36) road miles from
Aberdeen. They ranged in size from single handed (list
515) to eight partners (list 15 500). All group practices
were organised so that one doctor was on call for
emergencies each day and could be contacted by
cellular telephone, message pager, or two way radio.
Every practice was equipped with an electrocardio-
graph and a defibrillator.

HOSPITALS

All patients were referred to teaching hospitals in
Aberdeen and admitted to the coronary care unit if
there was a bed available; otherwise, patients were
admitted to any of nine general medical wards by rota.

INCLUSION AND EXCLUSION CRITERIA

Entry to the trial was by strong clinical suspicion of
acute myocardial infarction by the general practitioner.
Symptoms characteristic of myocardial infarction had
to have been present for at least 20 minutes but not
more than four hours. It had to be possible for the
patient to get to Aberdeen within six hours of the onset
of symptoms. The general practitioner was required to
record an electrocardiogram but did not have to
interpret it for trial entry. Verbal consent to enter the
study was obtained from patients or their relatives.

Exclusion criteria were thrombolytic therapy within
the past six months; surgery or major trauma in the
past 10 days; active gastrointestinal bleeding or a
history of any other internal bleeding within the past
six months; cerebrovascular accident or neurosurgical
procedure within two months or a known intracranial
neoplasm or aneurysm; history of thrombocytopenia
or haemorrhagic diathesis or anticoagulant treatment;
risk of pregnancy or heavy vaginal bleeding; diabetic
proliferative retinopathy; blood pressure more than
200/120 mm Hg; recent resuscitation with chest
compression; previous entry into the trial; and partici-
pation in another clinical trial.
The study was approved by the joint ethical com-

mittee ofGrampian Health Board and the University of
Aberdeen.

CONDUCT OF STUDY

Home
Practitioners were provided with trial packs consist-

ing of paired ampoules of anistreplase, 30 units,
and matching placebo. The ampoules were randomly
labelled "home injection" and "hospital injection" by
the supplying pharmaceutical company, which held
the code. Trial packs were issued to practices in
numerical order and kept in a refrigerator. Many
doctors had a pack at home as well as a supply in their
surgery.

Called to a patient with suspected myocardial infarc-
tion, the doctor carried out his usual assessment and
treatment, and an electrocardiogram was recorded. If
the patient was eligible for the trial "home injection"
was administered by slow intravenous injection
over five minutes after authorisation from the trial
coordinator, who, meanwhile, arranged admission to

hospital on the general practitioner's behalf. The
"hospital injection" was then sent with the patient to
Aberdeen. In some cases, at the doctor's discretion, he
or she accompanied the patient, but by the end of the
trial ambulances were equipped with defibrillators
under the Heartstart Scotland scheme,'2 making a
medical escort less necessary.
The general practitioner noted the following times

on a structured referral letter: onset of patient's
symptoms, call for doctor, arrival of doctor at the
patient's home, and time of home injection. Other
clinical information was also recorded on the same
document.

Hospital
In Aberdeen the patient was taken directly to the

coronary care unit or general medical ward, there to be
assessed by the admitting physician. An electrocardio-
gram was recorded. A return phone call to the trial
coordinator was then required to report any compli-
cations that had arisen during the journey to hospital,
to check that there were still no contraindications to
thrombolytic therapy, and to ascertain whether the
admrritting doctor had an alternative diagnosis to that of
the referring general practitioner. If the admitting
physician did not agree with the referring doctor's
assessment but could establish no alternative diagnosis
the protocol required that the hospital injection should
be given. Only if there were contraindications or a
proved alternative diagnosis was the hospital injection
to be withheld. The time of the hospital injection was
noted.

Blood was taken on admission and on each of the
next three days for assay of the myocardial isoenzyme
of creatine kinase (MB). The electrocardiogram was
repeated on each of the next three days and at
discharge.

Daily measurements of stroke distance were made in
the arch of the aorta through the suprasternal window
by means of a non-imaging Doppler ultrasound
instrument.'0 An average of the number of beats in
10 seconds was obtained. Mean stroke distance was
expressed as a percentage of the age predicted normal
value.'4 The measurement at discharge or 10 days,
whichever was the earlier, was used for analysis.

DIAGNOSTIC DEFINITIONS

At the time of discharge each patient was assigned to
one of the seven following diagnostic categories by
using data collected in hospital.

Definite myocardial infarction was recorded when
there was a convincing history plus new pathological Q
waves in the electrocardiogram and a peak creatine
kinase MB value exceeding the upper limit of normal.

Probable myocardial infarction was recorded when
there was a convincing history plus either new patho-
logical Q waves or a raised creatine kinase MB value.

Possible myocardial infarction was recorded when
there was a convincing history plus abnormalities in
the electrocardiogram not characteristic of myocardial
infarction and an increase in cardiac enzyme values
other then creatine kinase MB.

Ischaemic heart disease was recorded when there was
a history of previous myocardial infarction or angina
without new electrocardiographic or enzyme changes.

Chest pain ofunknown cause was recorded when there
was no history of previous myocardial infarction
or angina and no electrocardiographic or enzyme
evidence to suggest an event at this admission and no
other cause for chest pain was found.

Alternative diagnosis was a proved alternative diag-
nosis to any of the above.

Pre-hospital death was death after home injection but
before hospital injection, occurring either in the
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community or immediately on arrival in hospital.
As an indication of infarct size infarcts were classi-

fied as showing new Q waves or not. A pathological Q
wave was defined as an initial negative deflection in any
lead other than aVR that was at least 0-04 seconds in
duration and with an amplitude at least 25% of the
ensuing R wave.

STATISTICAL CONSIDERATIONS

The primary purpose of the trial was to study the
feasibility and safety of thrombolytic therapy, efficacy
being a secondary objective. The target number of
patients to be recruited over two years was 500, which
would have given 80% power to confirm or exclude an
absolute difference of 10% in the rate of confirmation
of myocardial infarction, 15% in the rate of Q wave
infarction, 5% in stroke distance, and 8% in mortality.
At the end of 1990 the decision was taken to

terminate the trial at the end of 1991 regardless of the
number of patients recruited by that time. It was
considered that sufficient information on feasibility
and safety would be available by then.

All analyses were by "intention to treat." Patients
receiving anistreplase at home and intended to receive
placebo in hospital are referred to as the "home"
group, and those receiving placebo at home and
intended to receive anistreplase in hospital are referred
to as the "hospital" group.
The subset of patients who received home injection

within two hours of the onset of symptoms, midway
through the general practitioners' time window, is of
particular interest, as it was anticipated that there
would be minimal overlap in the average times of their
home and hospital injections.
Two tailed statistical tests were used throughout,

t tests for comparison of means and the x2 test for
comparison of proportions. Confidence intervals were
calculated by the confidence interval analysis computer
program. Statistical significance was taken as p<0 05.

Results
Eighty nine different general practitioners from 27

practices contributed an average of 3-5 patients each to
the trial (range 1-15), giving a total of 311. Two single
handed practices did not contribute any patients. The
average rate ofrecruitment was one patient about every

FIG 1-Flow diagram showing major outcomes in trial patients

11 months for each of the doctors who had agreed to
participate.
During the trial 187 patients registered with the

participating general practitioners received thrombo-
lytic therapy in hospital outwith the trial. The propor-
tion of eligible patients who were recruited was about
60%. A flow diagram showing the main outcomes for
all trial patients is given in figure 1.

GENERAL MANAGEMENT AND RESUSCITATION

An opiate analgesic was given by the general practi-
tioner in 253 of the 311 cases (81%), and eight of the
patients who were not given opiate received nitrate.
Aspirin was given in 261 cases (84%). Twelve patients
were given antiarrhythmic treatment.

There were 17 cardiac arrests in 15 patients that
occurred before admission to hospital, including
two patients who died while unaccompanied in the
ambulance. Resuscitation from pre-hospital cardiac
arrest was attempted in 13 patients, seven of whom
were discharged.

BASELINE COMPARISON OF GROUPS

One hundred and sixty three patients were allocated
to receive anistreplase at home and 148 to receive it in
hospital (table). The two groups were well matched
for age, sex, clinical condition, electrocardiographic
abnormality, and history of angina, but there were
significantly more patients with previous infarction in
the home group. Compared with the hospital group a
significantly higher proportion of patients in the home
group were taking diuretics.

TIME SAVING

Median time intervals were very similar for the home
and hospital groups, and for both groups combined
they were: from onset of symptoms to call for general
practitioner 45 minutes (range 0-340), from call to
arrival of general practitioner 10 (0-80) minutes,
from arrival of general practitioner to home injection
("door to needle") 43 (5-160) minutes, and from home
injection to hospital injection ("needle to needle") 130
(40-370) minutes (fig 2). The median times of home
and hospital injections after the onset of symptoms
were 105 (25-390) and 240 (80-540) minutes. The
median times of injection of active anistreplase at home
and in hospital were 101 (25-360) and 240 (80-540)
minutes, respectively.

In 37 of the 311 cases (12%) home injection was
given within one hour of the onset of symptoms and in
189 cases (61%) within two hours of the onset of
symptoms. Two patients (0-6%) had hospital injection
within two hours and none within one hour.
No record of the time of arrival of the ambulance

at hospital was kept. However, the average speed of
the ambulance was estimated at 46 mph, giving an
approximate journey time of 47 minutes. Subtracting
the journey time from the mean needle to needle time
of 134 minutes gives a delay of about 87 minutes; most
of this represents door to needle time in hospital. Mean
needle to needle times were 122 minutes in the 186
(60%) patients admitted to the coronary care unit
compared with 152 minutes in those admitted to
general medical wards, a difference of 30 minutes.

ADVERSE EVENTS OCCURRING BEFORE ADMISSION TO
HOSPITAL

Table II lists all reported adverse events occurring in
the community. For comparison the frequency of
reporting the same events within three hours of the
hospital injection is shown.
Arrhythmias-There was no obvious association

between the administration of anistreplase and cardiac
arrest. Indeed, death or cardiac arrest was less
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TABLE i-Baseline comparison of patients. Except where stated otherwise figures in parentheses are
percentages

Home Hospital Total

Noingroup 163(100) 148(100) 311 (100)
Mean age (years) (range) 64 (41-85) 63 (32-93) 63 (32-93)
Male sex 110 (67) 106 (72) 216 (69)
Previous myocardial infarction 45 (28) 22 (15) 68 (22)
Previous angina 80 (49) 69 (47) 149 (48)
Aspirin at home 136 (83) 125 (85) 261 (84)
Resuscitation before trial entry 2 (1) 1 (1) 3 (1)
Pulse rate (beats/min) (range) 78 (40-180) 77 (35-180) 78 (35-180)
Systolic blood pressure (mm Hg) (range) 134 (80-200) 135 (60-210) 135 (60-210)
Diastolic blood pressure (mm Hg) (range) 81 (40-112) 82 (0-130) 82 (0-130)
Electrocardiogram:
ST elevation 78 (48) 81 (55) 159 (51)
Non-specific 59 (36) 45 (30) 104 (33)
Normal 12 (7) 14 (10) 26 (8)
Not available 14 (9) 8 (5) 22 (7)

Long term treatment:
Diuretics 41 (25) 24 (16) 65 (21)
Nitrates 41(25) 32 (22) 73 (23)
0 blockers 33 (20) 19 (13) 52 (17)
Calcium blockers 31 (19) 26 (18) 57 (18)
Aspirin 13 (8) 9 (6) 22 (7)
Digoxin 6 (4) 2 (1) 8 (3)
Angiotensin converting enzyme inhibitors 2 (1) 2 (1) 4 (1)

table III. There were 28 deaths and nine resuscitations
from cardiac arrest in the combined groups. Death or
resuscitation from cardiac arrest occurred less often in
patients given anistreplase at home compared with in
hospital (13/163 (8 0%) v 24/148 (16-2%), difference
-8-2% (95% confidence interval -15 5% to -1-0%),
p=0 02).
Of the 12 patients with haematemeses, only one

required a transfusion; none had significant blood loss
before arrival in hospital. Bruising and bleeding from
injection sites were no more common where anistre-
plase was administered in the community rather than
in hospital. One patient bled for several days from the
site of insertion of a pacemaker wire in the femoral
vein.

Transient increases in liver enzyme values have been
reported with streptokinase and attributed to the
plasmin load on the liver.'8 Such abnormalities have
not previously been reported with anistreplase, but a
rise in y-glutamyltransferase activity was found in 84
(27%) of our cases. Mostly, liver enzyme values were
normal by three months.

common after anistreplase than after placebo. Sinus
bradycardia occurred more often after anistreplase
than after placebo and was treated with atropine on
three of nine occasions in the community and five of 11
in hospital.
Hypotension-A fall in blood pressure was docu-

mented in 60% of cases after anistreplase, the mean
blood pressure falls at home and in hospital being 13/7
and 14/6mm Hg. However, hypotension as an adverse
event was reported in only 7% of cases. No specific
action was taken when hypotension occurred in the
home, but in hospital the fall was interpreted as an
allergic reaction and treated with hydrocortisone and
chlorpheniramine on five occasions.

Other adverse events in community- Facial flushing
was reported on six occasions, all in association with
active thrombolytic therapy. Four patients complained
of severe transient back pain during or shortly
after anistreplase injection. This perplexing side
effect of thrombolytic therapy has been described
previously. 15-17 Shooting pains in the back were
reported in one patient several hours after receiving
anistreplase in hospital.

OVERALL INCIDENCE OF ADVERSE EVENTS

The numbers of patients with adverse events occur-
ring before and during hospital admission are given in

Onset

Call (45)

45

Doctor arrives (60)

I0 43

Home injection (105)

Arrival in hospital (169)

47 87 HospitalI~~~~~~~~~

1 30 minutes

I I I
1 2 3

Time (hours)
Anistreplase Anistreplase

101 240
FIG 2-Median time delays (minutes) to thrombolytic th
and hospital groups combined. Estimated means giz
(Median time intervals do not sum arithmetically)

TABLE II-Numbers of patients with reported adverse events after
anistreplase or placebo occumng at home and during journey to
hospital or during three hours after injection in hospital

Home and journey Hospital <3 h

Anistreplase Placebo Placebo Anistreplase
Adverse event (n= 163) (n= 148) (n= 156) (n= 137)

Death 3 5 2 2
Cardiac arrest 0 4 0 0
Cerebrovascular event 0 0 0 1
Shock and left

ventricular failure 2 2 0 0
Hypotension 7 0 1 10
Bradycardia 7 2 5 4
Other arrhythmias 1 2 4 2
Syncope 1 1 0 1
Dizziness 3 3 0 0
Flushing 6 0 0 1
Headache 2 1 0 0
Nausea 4 1 1 0
Vomiting 10 9 2 6
Haematemesis 1 2 1 3
Minor bleeds, etc 3 1 1 0
Back pain 4 0 0 0
Chest pain 1 0 0 1
Respiratory depression 1 0 0 0

There were significantly fewer deaths from all causes
within three months with administration of anistre-
plase at home rather than in hospital, a relative
reduction of 49% (13/163 (8 0%) v 23/148 (15-5%),
difference -7-6% (- 14-7% to -0 4%); p=0 04).
There were 11 cardiac deaths in the home group and

20 in the hospital group. Administration of anistre-
plase at home resulted in a 50% relative reduction
in cardiac mortality (11/163 cases (6 7%) v 20/148
(13-5%), difference -6-8% (-13-5% to -0 04%);
p=005).

DISCHARGE DIAGNOSES

All eight patients who died before admission and
before blood could be taken for assay ofcardiac enzyme

njection (240) values were considered to have died of acute myo-
cardial infarction (table IV). With the addition of these
patients the proportion of trial patients with the final
diagnosis of acute myocardial infarction at any level of
certainty (definite, probable, possible) was 78%. There
were slightly fewer (-2-4%) patients with confirmed
myocardial infarction in the home treated than in the

X X hospital treated group, but this did not reach statistical
5 6 significance (p=087). Thus there was no evidence of

averting myocardial infarction by early treatment.
In seven of the 311 cases (2-2%) an alternative

diagnosis was made by the time of discharge from
erapy in home hospital, but in only three of these cases was the correct
'en in italics. diagnosis made on admisison. One patient with an

alternative diagnosis died. At necropsy she was found
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TABLE III-Numbers (percentages) ofpatients with adverse events up
to time of discharge from hospital

Home Hospital Total
Adverse event (n= 163) (n= 148) (n=311)

Major:
Death 11(6 7) 17(11-5) 28(9-0)
Cardiac arrest 2 (1 2) 7 (4-7) 9 (2-9)
Cerebrovascular event 1(0 6) 1 (0-6) 2 (07)

Minor:
Hypotension 10 (6-1) 13 (8-8) 23 (7-4)
Bradycardia 15(9 2) 8(5-4) 23(7-4)
Other arrhythmias 21 (12-9) 19 (12-8) 40 (12 9)
Haematemesis 3(1-8) 9(6-1) 12(3 9)
Minor bleeds, etc 4 (2 5) 5 (3 4) 9 (2-9)
Rash 0 (0 0) 2 (1-4) 2 (0 6)
Flushing 6(3 7) 1(0-7) 7(2 2)
Back pain 4 (2-5) 1 (0 7) 5 (1.6)
Raised y-glutamyltransferase

activity 47 (28 8) 37 (25 0) 84 (27 0)

TABLE IV-Numbers (percentages) ofpatients with final diagnoses

Home Hospital Total

Definite myocardial infarction 50 (30 7) 63 (42-6) 113 (36 3)
Probable myocardial infarction 44 (27 0) 34 (22-9) 78 (25 1)
Possible myocardial infarction 28 (17-2) 15 (10-1) 43 (13-8)
Ischaemic heart disease 23 (14-1) 11 (7 4) 34 (10 9)
Chest pain, cause unknown 12 (7-4) 16 (10-8) 28 (9-0)
Alternative diagnosis 3 (1-8) 4(2-7) 7 (2 2)
Death before hospital admission 3 (1-8) 5 (3 4) 8 (2-6)

Any myocardialinfarction* 125 (76 7) 117 (79-1) 242 (77 8)

Total 163(100) 148(100) 311(100)

*Includes pre-hospital deaths assumed to be due to myocardial infarction.

to have had a dissecting aneurysm of the proximal aorta
affecting the left anterior descending coronary artery
and causing cardiac tamponade. The true diagnosis
was not recognised before death by the staff of the
medical ward to which she had been admitted.

Q WAVE INFARCTION

Of patients with myocardial infarction at any of the
three levels of certainty there were significantly fewer
with new Q wave infarcts in those given thrombolytic
therapy at home rather than in hospital (table V). The
reduction in Q wave infarction with home thrombo-
lysis was greater in the subset who received the home
injection within two hours of the onset of symptoms
compared with those who received home injection after
this time (- 20% v -5%).

STROKE DISTANCE

Stroke distance tended to be higher in patients who
were given anistreplase at home rather than in hospital,
and this difference in favour of thrombolysis at home
was statistically significant in those who received home
injection within two hours of symptom onset (table
VI).

TABLE V--Numbers ofpatients with Q wave infarctionlnumbers with
infarction (percentages) by home injection up to two hours after onset of
symptoms or later

Home % 95% Confidence
injection Home Hospital Difference interval p Value

62 h 39/78 (50 0) 47/67 (70-1) -20-1 -35-7 to -4-6 0-01
>2 h 26/44 (59-1) 29/45 (64-4) -5-4 -25-5 to 14 8 0-60

All 65/122 (53-3) 76/112 (67 9) -14-6 -27-0 to -2-2 0-02

TABLE vi-Mean stroke distance (standard deviation) expressed as percentage of age predicted value by
home injection up to two hours after onset ofsymptoms, or later

Home 95% Confidence
injection Home Hospital % Difference interval p Value

S2 h 87-6 (20-0) [n= 100] 80-8 (19-6) [n=80] 6-8 1-O to 12-7 0-02
>2h 87-2 (16-5) [n=541 89-2 (17-7)[n=57] -2-0 -8-4 to 4-5 0-54

All 87-5 (18-8) [n= 154] 84-3 (19-2) [n= 137] 3-2 -1-2 to 7-6 0-15

Discussion
In Grampian it is usual for patients or their relatives

to call for a doctor rather than for an ambulance in the
event of a medical emergency. General practitioners
are therefore well placed to provide pre-hospital
coronary care.'0"9 Their median response time in this
study was 10 minutes.
The median delay between the onset of symptoms

and the patient calling for help was 45 minutes, shorter
than in other reported studies.8 9 This was due to the
narrow time window of four hours available for trial
entry, which was chosen to ensure that patients
randomised to receive thrombolytic therapy in hospital
could get it within six hours of symptom onset.

Because of the high risk of ventricular fibrillation
soon after myocardial infarction doctors who respond
quickly will encounter cardiac arrest in about 5% of
heart attack calls.'0 This same rate of occurrence of
cardiac arrest was found in this study, where fatal or
non-fatal cardiac arrests took place before hospital
admission in 15 of the 311 cases (5%). With this
frequency of cardiac arrest it behoves general practi-
tioners answering heart attack calls to be equipped and
prepared for resuscitation.20

Pre-hospital coronary care was established to
provide resuscitation from out of hospital cardiac
arrest.2' Very soon it became apparent that the pro-
vision of general medical care in the community-
relief of pain and anxiety with opiates, correction of
autonomic disturbances and arrhythmias-was itself
life saving.22 Moreover, the number of lives saved
indirectly by these general measures greatly exceeds
the number saved by resuscitation.23-25 The lifesaving
benefit of early general medical care, the humane
requirement for relief of pain before transportation,
and the time saving in giving thrombolytic therapy are
the main arguments against the patient calling an ambu-
lance directly and bypassing the general practitioner.
The median time saving that resulted from general

practitioners giving thrombolytic therapy, at 130
minutes, was substantial, especially in relation to the
105 minutes' median duration of symptoms when the
home injection was given.

The general practitioners' median door to needle
time was 43 minutes, but this included the time taken
to make contact with the trial coordinator and get
authorisation to proceed with thrombolytic therapy.
The trial admission procedure added a few minutes'
delay to the home injection (and, similarly, a few
minutes' delay to the hospital injection) but under non-
trial circumstances thrombolytic therapy could be
given at home at an earlier stage before arrangements
for hospital admission were made. In the trial the
recording of an electrocardiogram before the home
injection caused some delay, but only in a few practices
that were closest to Aberdeen, where it was not
customary to record an electrocardiogram before
admission to hospital.
Even in an urban area there would be a temporal

advantage in the general practitioner giving thrombo-
lytic therapy in the home, provided that he or she is
able to respond rapidly to the patient's call.

CLINICAL ASSESSMENT AND BENEFITS OF EARLY THERAPY

Clinical assessments made in patients' homes soon
after the onset of symptoms were remarkably accurate.
In only 1% of cases (3/311) was the admitting hospital
doctor able to make an alternative diagnosis to that of
the general practitioner, and the working diagnosis of
suspected myocardial infarction was proved incorrect
in only 2% of cases (7/311).

In the trial the final diagnosis was acute myocardial
infarction in 78% (242/311) of cases; 20% (62/311) of
patients had either ischaemic heart disease or chest
pain ofunknown cause.
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The time savings achieved in the trial were trans-
lated into substantial benefits for patients. Three
month mortality from all causes was reduced by 49%,
and cardiac mortality was halved by early thrombolysis.

For the survivors of acute myocardial infarction
domiciliary thrombolysis was associated with a lower
incidence of full thickness Q wave infarction. This
results in better left ventricular function in the short
term and may well lead to deferred mortality benefit,
since deaths during follow up are less frequent after
partial thickness than after Q wave infarction.26
The most important predictor of survival after

myocardial infarction is left ventricular function,
which in the trial was assessed as stroke distance.
Stroke distance was greater in patients treated with
antistreplase at home rather than in hospital, especially
where thrombolytic therapy was instituted within two
hours of the onset of symptoms.
The opportunity to initiate thrombolytic therapy

within two hours of symptom onset occurs very
infrequently in hospital but is commonly present in
the community. In the trial only two (1%) patients
received their hospital injection within two hours ofthe
onset of symptoms, whereas 189 (61%) received home
injection within the same time.

CONCLUSIONS

In the Grampian region early anistreplase trial
the participating general practitioners provided a
high standard of pre-hospital coronary care. They
responded promptly, were proficient in resuscitation,
and were accurate in their clinical assessment. They
relieved pain with opiates, administered other drugs as
necessary, and initiated thrombolytic therapy. The
time saving by domiciliary thrombolysis resulted in a
halving of the three month mortality, with fewer
Q wave infarcts and better left ventricular function in
the survivors. Benefits were most marked where
thrombolytic therapy was administered within two
hours of the onset of symptoms.
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