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Abstract

Objective—To examine use of throm-
bolytic drugs for myocardial infarction
and use of contraindications to treatment
in the United Kingdom.
Design—OQObservational study, based on a
continuing audit.

Setting—39 hospitals in the United
Kingdom.
Patients—30 029 patients admitted

between November 1992 and June 1995
with suspected myocardial infarction.
Results—Of 13 628 patients with a final
diagnosis of definite myocardial infarc-
tion 10 316 (75-7%) were considered eligi-
ble for thrombolytic treatment on the
basis of typical cardiographic changes or
new left bundle branch block. Of these,
8139 (59:7%) were diagnosed at admission
to hospital and 6991 (85-9%) were adminis-
tered thrombolytic drugs; 14:1% were
considered too late for treatment or had a
clinical contraindication. In 2177 patients
(16% of 13 628) thrombolytic treatment
was given in the absence of contraindica-
tions and after the diagnosis of infarction
had been confirmed by further electro-
cardiographic evidence. A further 591
(4°3%) with a final diagnosis of definite
infarction without typical cardiographic
changes also received thrombolytic treat-
ment as did 1018 patients without a final
diagnosis of definite infarction. In total,
9459 of 13 628 patients (71:6%) received
thrombolytic treatment. The range of use
of treatment between hospitals for a final
diagnosis of infarction was 49-1-85-4%.
This variation reflected differences in the
frequency with which a diagnosis of defi-
nite myocardial infarction was made at
admission, and the subsequent use of
clinical contraindications to thrombolytic
treatment.

Conclusions—75-7% of patients with a
final diagnosis of definite myocardial
infarction were eligible for thrombolytic
treatment on the basis of cardiographic
changes. Differences between hospitals in
the frequency with which a diagnosis of
infarction was made on admission, and
differences in subsequent use of throm-
bolytic drugs, results in wide variation in
treatment rates. Differences in use of
thrombolytic treatment mainly reflect
different thresholds for the use of clinical
contraindications relating to haemor-
rhagic risk.

(Heart 1997;78:28-33)
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Early and accurate recognition of the electro-
cardiographic changes of myocardial infarc-
tion is a prerequisite for the effective use of
thrombolytic treatment. It is accepted that
benefit extends to patients who show typical
ST segment elevation or new left bundle
branch block on the ECG, changes that are
associated with thrombotic occlusion of a
major epicardial artery.!-> Benefit in infarction
where there are not typical ST segment
changes is not proven.

In theory the ideal figure for the use of
thrombolytic treatment is the sum of patients
eligible on ECG criteria minus those who have
clear contraindications to treatment, either
because of a perceived bleeding risk or because
the delay after onset of symptoms is excessive.
In practice this figure is not easily determined
because neither cardiographic appearances nor
contraindications are categorical variables and
are subject to individual interpretation. In
three recent large studies having similar enrol-
ment criteria the proportion of patients with
ECG ST segment elevation and who were
thus eligible for thrombolytic treatment dif-
fered widely. In ISIS-2 66% of patients had
ST elevation, in ISIS-3 75:9%, and in ISIS-4
79% .+

The contraindications to the use of throm-
bolytic treatment that reflect bleeding risk
evolved over time as experience of this treat-
ment increased. They may have become less
stringent; in the GISSI-1 study (1984-85)
13-1% were considered to have a relative or
absolute contraindication to thrombolysis!
while in GISSI-2 (1988-89) 10-1% had clini-
cal contraindications.” In practice the use of
thrombolytic treatment is determined by the
attitudes of junior staff to borderline ECG
appearances, and their perception of haemor-
rhagic risk particularly when using relative
clinical contraindications. This, in turn, will
depend on local training and supervision of
junior staff by cardiologists.

Information on the number of patients
admitted to hospital in the United Kingdom
with infarction who have thrombolytic treat-
ment is limited, and no longer up to date. In a
study in the Trent region using pharmacy data
and regional statistical returns, 35-50% of
patients admitted to hospital with infarction
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[30 029 patients with suspected infarction}

1148 had a clinical
contraindication

8139 diagnosis

made at admission after admission

13 628 with final
diagnosis of definite
infarction

16 401 with other
final diagnosis
‘ (table 1)

2721 did not have
thrombolytic therapy

5489 diagnosis made

6991 had
thrombolytic
therapy

2768 had
thrombolytic
therapy

\ 4

2177 had typical ST
changes
9168 had thrombolytic

therapy for typical ST |«
changes

591 had
thrombolytic
therapy without [
typical ST changes

1018 had thrombolytic therapy
without a final diagnosis of &

definite infarction

Treatment outcomes in 30 029 patients with suspected myocardial infarction.

had thrombolytic treatment in 1991-92.8 In an
earlier study (1990-91) 58% of patients in six
district general hospitals received thrombolytic
treatment for a final diagnosis of infarction.® In
the United States lower figures have been
recorded from the National Registry of
Myocardial Infarction (35-1%),'"° and from
academic hospitals (29%).!! In a recent study
from New Zealand 43-5% of patients with a
final diagnosis of infarction received throm-
bolytic treatment.!?

The present study examined the use of
thrombolytic treatment in patients admitted
with suspected myocardial infarction to car-
diac care units in 39 hospitals in the United
Kingdom between November 1992 and July
1995. The use of thrombolytic treatment, con-
traindications to treatment, and the factors
that influenced the use of thrombolytic treat-
ment were examined.

Patients and methods

In November 1992 a confidential collaborative
audit of the timing and provision of throm-
bolytic treatment was established, and contin-
ues in more than 60 hospitals in the UK. The
data in this study were collected between
November 1992 and July 1995 from 39 hospi-
tals that were among the earliest to enter the
audit, and each contributed between 97 and
836 patients with a final diagnosis of myocar-
dial infarction.
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The diagnostic criteria used at admission
were:

Definite infarction—A single episode of chest
pain with the following ECG changes: ST ele-
vation > 1 mm in two limb leads, and/or ST
elevation > 2mm in two contiguous chest
leads, and/or new pathological Q waves. For
the final diagnosis cardiac enzymes had to be
greater than twice the upper limit of normal.
Probable infarction—A single episode of chest
pain with an abnormal but non-diagnostic car-
diograph, and an enzyme release of less than
twice the upper limit of normal.

Unstable angina—The development of sponta-
neous episodes of ischaemic pain or an
increase in the frequency of ischaemic pain
arising at rest or on minimal exertion. The car-
diograph could be normal or abnormal and
appearances could fluctuate but were not diag-
nostic of infarction.

Ischaemic heart disease—A single episode of
chest pain, thought to be cardiac in origin, in a
patient with a previous history of ischaemic
heart disease.

Chest pain of uncertain cause—A single episode
of chest pain, thought to be cardiac in origin,
in a patient without a previous history of
ischaemic heart disease.

A preprogrammed Psion organiser (Series
II) was used for data collection. Data were col-
lected prospectively during the course of the
admission. It was not possible to identify an
individual patient once the data had been
entered. Data analysis was then performed
centrally.

All treatment decisions were based on local
protocols and the decision to use thrombolytic
treatment was that of the junior staff of the col-
laborating hospitals.

DATA ANALYSIS

Proportions and their differences are expressed
as percentages followed by 99% confidence
intervals (CI) for the difference.

Results

There were 30 029 patients admitted with
symptoms suggestive of myocardial infarction
of whom 13 628 (45-4%) had a final diagnosis
of definite infarction (fig). Of 8481 patients
who received an admission diagnosis of defi-
nite infarction, 8139 (96-7%) had a final diag-
nosis of myocardial infarction and of these
6991 (85-9%) received thrombolytic treatment
(table 1). The majority of patients (8139 of
13 628, 59-7%) with a final diagnosis of defi-
nite infarction was diagnosed at admission. In
the remaining 5489 patients (40-3%) the diag-
nosis was confirmed after admission. Patients
in this group had admission diagnoses of prob-
able infarction, unstable angina, ischaemic
heart disease or chest pain of uncertain cause
(table 1). Of patients with a delayed diagnosis
of definite infarction 2768 (50-4%) received
thrombolytic treatment. The cardiographic
appearances of this group of patients are shown
in table 2. Overall 9759 of 13 628 patients
(71-6%) with a final diagnosis of definite
infarction received thrombolytic treatment.



30

Birkhead

Table 1 Admission and discharge diagnoses for 30 029 patients admirted with suspected myocardial infarction

Final diagnosis
Ischaemic ~ Chest pain
Admission Definite Probable Unstable  heart of uncertain
diagnosis infarction  infarction angina disease cause Other Total
Definite infarction 8139 113 81 22 12 47 8414
Number having thrombolytic treatment 6991 96 68 15 9 32 7211
(85-9%) (85%) (84-4%) (68:2%) (75%) (68-1%) (85-7%)
Probable infarction 3135 678 781 265 237 374 5470
Number having thrombolytic treatment 2015 262 172 49 55 51 2604
(64-:3%) (38:6%) (22%) (18:5%) (23-2%) (13:6%) (47-6%)
Unstable angina 1266 249 5805 428 431 289 8468
Number having thrombolytic treatment 355 41 45 7 2 2 452
(28%) (16-:5%) (0-8%) (1-6%) 0-5%) 0-7%) (5-3%)
Ischaemic heart disease 263 62 346 1135 172 176 2154
Number having thrombolytic treatment 47 5 5 3 0 1 61
(17-8%) (8:1%) (1-3%) (0-3%) (0-5%) (2-8%)
Chest pain of uncertain cause 825 192 834 344 2239 1089 5523
Number having thrombolytic treatment 351 41 17 5 21 14 449
(42:5%) (21-4%) 2%) (1-5%) (0-9%) (1-3%) (8-1%)
Total 13 628 1294 7847 2194 3091 1975 30 029
9759 445 307 79 87 100 10 777
(71-6%) (34-4%) (3:9%) (3:6%) (0:9%) (0-9%)

Table 2 Cardiographic appearances in patients having
thrombolytic therapy for a delayed diagnosis of infarction

Percentage

of all

infarctions
ECG Number (n=13628)
Typical appearances 2017 14-8%
Left bundle branch block 160 1-2%
Non-Q wave infarction 92 0-7%
Extensive ST depression 174 1:3%
Other ischaemic ECG 250 1-8%
Normal cardiograph 75 0-5%
Total 2768 20-3%

Of 10 777 patients receiving thrombolytic
treatment 1018 (9-4%) did not have a final
diagnosis of definite infarction. The final diag-
nosis in these patients was probable infarction
in 445 (4-1%), unstable angina in 307 (2:8%),
chest pain in patients with a previous history
of ischaemic heart disease in 79 (0-7%), chest
pain of uncertain cause in 87 (0-8%), and in
100 patients (0-9%) there was another con-
firmed diagnosis, such as pericarditis.

CONTRAINDICATIONS TO THROMBOLYTIC
TREATMENT

The contraindications specified for patients
who did not receive thrombolytic treatment
are listed in table 3.

Table 3  Use of contraindications to thrombolytic treatment

Admission diagnosis Delayed diagnosis
Too late 449 5:5% 394 7-2%
Diagnosis uncertain — — 898 16:4%
Non-diagnostic ECG — — 1052 19:2%
Clinical contraindications
Prolonged resuscitation 167 2:1% 65 1-2%
Cerebrovascular disease 107 1-3% 50 0-9%
Risk of upper GI bleeding 86 1-1% 57 1-:0%
Recent surgery 36 0-4% 16 0-3%
Hypertension 20 0-2% 21 0-4%
Chronic liver disease 4 0:05% 7 0-1%
Bleeding disorder 45 0-5% 24 0-4%
Proliferative retinopathy 29 0:4% 22 0-4%
Total 494 6:1% 262 4-8%
Other contraindications 206 2:5% 115 2:1%
Total contraindications 1149 14:1% 2721 49:6%
Number of infarctions 8139 5489

Percentages are stated as a proportion of the number of infarctions.

GI, gastrointestinal.

Patients with an admission diagnosis of infarction
who were too late for thrombolytic treatment

Of the 8139 patients with an admission diag-
nosis of infarction 449 (5-5%) were considered
too late for treatment. The contraindication
“too late” increased with age: 193 of 4039
(4-8%) younger than 65 years (the mean age) v
272 of 4376 (6:2%) older than 65, a difference
of 1-4% (99% CI, 0-1-2-7). Women were
more likely than men to receive too late as a
contraindication: 158 of 2393 (6:6%) v 291 of
5746 (5-1%), a difference of 1-5% (99% CI,
0-3-1).

Chinical contraindications in patients with an
immediate diagnosis of infarction

There were 494 patients (6:1%) with an
admission diagnosis of infarction who received
a clinical contraindication to thrombolytic
treatment related to risk of bleeding (table 3).
Another 205 (2:5%) had an alternative clinical
contraindication recorded. These contraindi-
cations were free text entries used where the
admitting doctor felt that there was a reason
for not using thrombolytic treatment that was
not included in the list of accepted contraindi-
cations. These included need for pacing (31
patients), cardiogenic shock (28), recent
trauma (18), dissection not excluded (12),
warfarin treatment (16), malignancy (7),
unexplained anaemia (2), recent streptokinase
treatment (4), elective angioplasty (2), and
others or unclassified (85). Clinical contra-
indications were used less often for patients
younger than the mean age of the group; 241
of 4039 (6:0%) v 498 of 4376 (11-4%), a dif-
ference of 5-4% (99% CI, 3-9-7-0).

Clinical uncertainty and a non-diagnostic ECG in
patients with a delayed diagnosis of infarction

Clinical uncertainty (898 of 5489 patients,
16:4%) and non-diagnostic ECG (1052 of
5489 patients, 19-:2%) were the dominant
contraindications for patients with a delayed
diagnosis of infarction. Patients having the
contraindication “clinical uncertainty” were
those in whom there was clinical doubt as to
the diagnosis as well as a non-diagnostic ECG,
while “non-diagnostic ECG” was used where
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the history was strongly suggestive of infarc-
tion and the ECG did not show ST segments
shifts consistent with the diagnosis.

Influence of previous myocardial infarction on use
of thrombolytic treatment

There were 3320 patients with previous infarc-
tion among the 13 628 of patients with this
final diagnosis (24:2%). Patients with previous
infarction were less likely to have a diagnosis
of infarction recognised at admission to hospi-
tal, 1548 of 3320 (46-6%) v 6591 of 10 308
(63-9%), a difference of 17-3% (99% CI,
14-8-19-9). They received thrombolytic treat-
ment less often, 2145 of 3320 (64:6%) v 7614
of 10 308 (73-9%), a difference of 9:3% (99%
CI, 6-9-11-7). These differences were associ-
ated with a higher use of contraindications
reflecting diagnostic and electrocardiographic
uncertainty about the diagnosis. These con-
traindications were used for 713 of 3320
(21-5%) patients with previous infarction v
1237 of 10308 (12:0%) without previous
infarction, a difference of 9-5% (99% CI,
7-5-11-5).

VARIATIONS IN USE OF THROMBOLYTIC
TREATMENT BETWEEN HOSPITALS

The range between hospitals of the use of
thrombolytic treatment for an admission diag-
nosis of infarction was 67:7% to 96-7% and
for a final diagnosis of infarction it was 49-1%
to 85-4%. To facilitate analysis, hospitals were
ranked on the proportion of patients having
thrombolytic treatment for a final diagnosis of
definite infarction and divided into three
groups: low use, average use, and high use.
The average age of patients in each group was
66, 65, and 65, respectively, and the percent-
age of males in each group was 69-1%, 73-1%,
and 68:9%, respectively. The use of throm-
bolytic treatment for patients with a final diag-
nosis of infarction was: low use, 60-8%;
average use, 72-4%; high use, 80-2%.

The number of definite infarctions recog-
nised at admission, as a proportion of the
number having this final diagnosis, was: 1843
of 3586 (51-4%) in the low use group; 3754 of
5949 (63-1%) in the average use group; and
2542 of 4093 (62:1%) in the high use group.

The number of patients receiving throm-
bolytic treatment following an admission diag-
nosis of definite infarction was: 1504 of 1843
(81:6%) in the low use group; 3226 of 3754

Table 4 Use of contraindications by three groups of hospitals with low, average, and high

use of thrombolytic treatment

Admission diagnosis Final diagnosis
definite infarction definite infarction
Low use Average High Low use Average  High
Too late 149 189 111 277 346 220
8:1% 5-:0% 4-4% 7-7% 5-8% 5-4%
Clinical contraindications 190 339 171 319 491 267
10-:3% 9:0% 6-7% 8-8% 8:3% 6:5%
Clinical uncertainty — — — 458 251 189
12:8% 4-2% 4-6%
Non-diagnostic ECG — — — 362 554 136
10-1% 9:3% 3-3%
Total contraindications 339 528 282 1416 1642 812
18-4% 14-1% 11'1%  39:5% 27-6% 19-8%
Number of infarctions 1843 3754 2542 586 5949 4093
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(85-9%) in the average use group; and 2261 of
2542 (88-9%) in the high use group. The dif-
ference between low and average use was
4-3% (99% CI, 1-6-7-1), and between average
and high use it was 3-0% (99% CI, 0-8-5-2).
For patients who did not have a final diagnosis
of infarction the use of thrombolytic treatment
was similar: low use, 120 of 2358 (5-1%);
average use, 228 of 4763 (4-9%); high use,
225 0of 3656 (6:1%).

Patients with previous infarction in the low
use group were less likely to have further
infarction recognised and treated with throm-
bolytic drugs than patients in the average and
high use groups: low use, 341 of 986 (39:7%);
average use, 714 of 1426 (50-0%); high use,
443 of 908 (48:6%).

For patients with an admission diagnosis of
definite infarction “too late” and “clinical con-
traindications” were used less frequently as
use of thrombolytic treatment increased (table
4). For a final diagnosis of definite infarction a
similar trend was observed for these con-
traindications and a more extreme trend in the
use of the contraindications clinical uncer-
tainty and non-diagnostic ECG was observed,
these contraindications being used almost
three times more frequently in the group of
hospitals with the lowest use of thrombolytic
treatment than the highest.

Discussion

Data were recorded between November 1992
and June 1995 from 39 district general hospi-
tals with an average input of 349 patients
(range 97-836) with a final diagnosis of
myocardial infarction. These data come from
hospitals with a wide geographical spread and
might be considered typical of recent UK
practice.

ELIGIBILITY FOR THROMBOLYTIC TREATMENT
There were 59:7% patients with a final diag-
nosis of myocardial infarction who had this
diagnosis made at admission on the basis of a
suggestive history confirmed by cardiographic
changes. This diagnosis carried a positive pre-
dictive value for confirmed myocardial infarc-
tion of 96:7%. When these data were
recalculated on the criteria used by French!?
(using patients with a final diagnosis of defi-
nite or probable infarction and excluding
patients who were too late) 54-5% of patients
were eligible compared with 53:3% in that
study.

It is recognised that typical ECG changes of
infarction may be transient or slow to evolve,'?
so that a proportion of patients will only
become eligible for thrombolytic treatment at
some point after admission, emphasising the
importance of frequent review of the cardio-
graph to ensure appropriate treatment. In this
study 2177 of 13 628 patients (16%) devel-
oped qualifying ST segment changes or left
bundle branch block after admission and
received thrombolysis. This figure is likely to
represent the majority of remaining eligible
patients although this cannot be stated with
certainty as the cardiographic appearances of
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patients not having thrombolytic treatment
were not recorded in this study. Thus, 75-7%
patients were eligible for treatment with a pro-
viso that this may be lower than the true figure
if any other patients who developed qualifying
ST segment shifts after admission were not
recognised. This figure lies within the range
proposed by Ketley and Woods.?

INELIGIBLE PATIENTS

In this study 3312 of 13 628 patients (24:3%)
with a final diagnosis of infarction did not have
typical ECG changes (or did not have them
recognised). This figure is lower than the
32:3% recorded by French from New
Zealand'? and may indicate a lower threshold
for the use of thrombolytic treatment for bor-
derline cardiographic appearances in the UK.
Of these patients, 591 received thrombolytic
treatment.

The group of patients without typical ST
segment changes represent a spectrum. This
includes patients who have small infarctions
unlikely to benefit from thrombolytic treat-
ment, and in whom the risk:benefit ratio may
be adverse; patients with extensive ST seg-
ment depression where severe three vessel dis-
ease is found postmortem and where evidence
of benefit is uncertain despite being a high risk
group;'* and patients with previous infarction
who do not always present with typical
changes but who have a high mortality and
may benefit from thrombolytic treatment.'* It
seems biologically implausible that the benefit
of thrombolytic treatment should be entirely
limited to patients having ST segment eleva-
tion on the ECG. Uncertainty concerning
benefit for those having infarction with atypi-
cal cardiographic changes is partly because
they are a heterogenous group in terms of risk
and partly because, at least for patients with
extensive ST segment depression, the available
evidence neither confirms nor excludes the
possibility of benefit.'* The overall picture is
far from clear, and in some areas it is paradox-
ical. Although patients with previous infarc-
tion appear to benefit from treatment'* they
frequently present with ST segment depres-
sion, a group presently thought not to show
evidence of benefit.! *!> Even patients admitted
with suspected infarction who have minor car-
diographic changes have significant early mor-
tality. In ISIS-2 patients randomised to a
placebo arm, not all of whom would have had
infarction, and who had a cardiographic classi-
fication of other abnormality had a 35 day
mortality of 5-4-6:3%.*

No trial has explicitly examined the effect of
thrombolytic treatment for patients with defi-
nite infarction and atypical ECG changes.
Lack of evidence of benefit is not good evi-
dence of lack of benefit. The possibility
remains that some patients with infarction and
atypical ECG changes may benefit from
thrombolytic treatment. In present UK prac-
tice it would appear that some patients from
this uncertain group are presently receiving
the benefit of the doubt. Doubt will remain
until a definitive study in this group of patients
is performed.

Birkhead

USE OF CONTRAINDICATIONS

The LATE study showed that significant bene-
fit from treatment did not extend beyond 12
hours after onset of symptoms.!¢ Collaborators
in this audit adopted local protocols; data on
file suggests that in practice the time window
accepted for use of thrombolytic treatment is
greater than 12 hours in some hospitals. Older
patients and women (who present at an older
age) were more often too late for treatment.
This may reflect the atypical nature of symp-
toms in the elderly,'” and in women,'® and the
greater use of general practitioner contact by
both groups as a means of admission to hospi-
tal.

The use of clinical contraindications in
6-1% of patients with an admission diagnosis
of infarction is similar to recent published
work from New Zealand (6:8%).? The
“other” clinical contraindications used in this
study included a number of contraindications
which appear overcautious or inappropriate,
such as the need for pacing, or when there was
cardiogenic shock. There was a trend to
greater use of clinical and other contraindica-
tions by the hospitals who used the least
thrombolytic treatment, which may reflect
excessive caution. When patients had a
delayed diagnosis the dominant reasons for not
using thrombolytic treatment were clinical
uncertainty or a non-diagnostic cardiograph.
Both of these contraindications involve subjec-
tive judgment, with use determined by the
clinical acumen of the clinician, or by the
strictness of interpretation of the ECG criteria.

THE INFLUENCE OF PREVIOUS INFARCTION
About one quarter of patients with a diagnosis
of infarction have had previous infarction.
They have a high mortality rate and may bene-
fit from thrombolytic treatment.!* Previous
infarction makes ECG recognition of further
infarction more difficult.” The lower use of
thrombolytic treatment for patients with previ-
ous infarction found in this study supports this
finding. Only 46-6% of patients with previous
infarction had the diagnosis recognised at
admission. As a result of this diagnostic uncer-
tainty patients with previous infarction
received thrombolytic treatment less often
than first infarctions (64:6% v 73-9%).
Patients with previous infarction admitted to
hospitals with a low use of thrombolytic treat-
ment were also less likely to have previous
infarction recognised and treated with throm-
bolytic drugs than patients admitted to the
average or high use groups (39-7% v 50:0%
and 48-6%). It is clear that patients with previ-
ous infarction are at a disadvantage. The fre-
quency with which the diagnosis is missed at
admission may represent a lack of clinical
awareness, as in the low use group, but might
also be improved by the use of rapid assay
enzyme analysis.

DIFFERENCES IN PRACTICE BETWEEN HOSPITALS
IN THE LOW, AVERAGE, AND HIGH USE GROUPS

Increasing use of the contraindications “too
late” and  “clinical contraindications”
accounted for the difference in the use of
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thrombolytic treatment for patients with an
admission diagnosis of infarction (table 4).
These differences are more marked for a final
diagnosis of infarction. There was a threefold
difference in the use of the contraindications
“clinical uncertainty” and “non-diagnostic
ECG” between the low and high use groups,
which was the main but not only factor in the
observed differences. It is probable that these
differences are determined by local policy and
attitudes to treatment, rather than intrinsic dif-
ferences between groups.

Making an immediate diagnosis of infarc-
tion is the crucial first step in treating infarc-
tion with thrombolytic drugs. This diagnosis
was made less often in the low use group than
the other two groups (low use 51-4%, average
use 63-1%, high use 62:1%), and subsequent
use of thrombolytic treatment was less (low
use 81-6%, average use, 86-8%, high use
88-9%). The impact of these differences was
substantial. For 100 patients with a final diag-
nosis of infarction in the low use group only 42
could expect treatment on the basis of an
admission diagnosis of infarction, while in the
average and high use groups 55 patients were
treated. However, the frequency with which
thrombolytic treatment was given for a diag-
nosis that was neither definite or probable
infarction, 5%, 4-9%, 6-1%, for low, average,
and high use groups, respectively, does not
indicate that higher use of thrombolytic treat-
ment was achieved at the expense of higher
inappropriate use.

CONCLUSIONS

In this study, 75:7% of patients with a final
diagnosis of definite infarction were consid-
ered eligible for thrombolytic treatment on the
basis of cardiographic findings either at admis-
sion or subsequently after further cardio-
graphic evidence. Of patients with a final
diagnosis of myocardial infarction, 71:6% had
thrombolytic treatment of whom 67:3% were
eligible on the basis of cardiographic changes. A
further 4-3% without typical ECG changes
received thrombolytic treatment although the
role of therapy for this group is unclear.

In 39 hospitals the range of treatment with
thrombolytic treatment for a final diagnosis of
infarction was 49-1% to 85-4%. Some features
of use in hospitals having a low use of throm-
bolytic treatment suggest that more patients
with an immediate diagnosis of infarction
should be recognised and that higher appro-
priate utilisation of thrombolytic treatment
should be possible.

Significant numbers of patients with a final
diagnosis of infarction do not have typical car-
diographic changes; the role of thrombolytic
treatment for this group is not clear.
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