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Assessment by general practitioners of suitability
of thrombolysis in patients with suspected acute
myocardial infarction

John D Gemmill, William K Lifson, Alan P Rae, W Stewart Hillis, Francis G Dunn

Abstract
Objective-To assess the clinical ability
of general practitioners to decide to give
thrombolytic therapy to patients with
suspected myocardial infarction and to
assess the contribution of the electrocar-
diograph (ECG) to this decision-making
process.
Setting-7 practices on the North side of
Glasgow and the coronary care unit of
Stobhill General Hospital.
Subjects-137 patients presenting with
chest pain who required direct admission
to the coronary care unit.
Main outcome measures-Agreement
between the general practitioner's clini-
cal decision to give thrombolytic therapy
with or without reference to the ECG and
the prescription of thrombolytic therapy
in the coronary care unit.
Results-The predictive accuracy of the
general practitioner's assessment of the
necessity for thrombolytic therapy was
71*5%. The ECG had no impact on the
accuracy of this decision and there were
problems with the recording and inter-
pretation of the ECG. Clinical decision
making was altered in six cases by the
ECG-wrongly in four.
Conclusion-The diagnostic accuracy
among general practitioners would result
in some patients who did not have acute
myocardial infarction being given
thrombolytic therapy. In this study the
ECG did not contribute towards diagnos-
tic accuracy. Substantial improvement
in both the recording and interpretation
of ECGs is needed before thrombolytic
agents can be routinely prescribed at
home.
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The time from onset of symptoms to the
administration of thrombolytic therapy in
acute myocardial infarction is a major influ-
ence on the derived benefits.'2 Streamlining
admission policies reduces unnecessary
delay,'3 and this delay could be further
reduced by prehospital administration of
thrombolytic agents, but the accuracy of diag-
nosis must be maintained to allow a satisfac-
tory risk:benefit ratio. The administration of
thrombolytic therapy in some studies has
been based on a clinical assessment alone,4
whereas in other studies electrocardiographic
(ECG) criteria have been used.5 This study

was designed to assess the ability of general
practitioners to decide appropriately on the
prescription of thrombolytic therapy both on
clinical grounds and with the addition of
information provided by the ECG.

Patients and methods
We studied 139 patients assessed from
August 1988 to August 1990. Two of these
patients were excluded because the protocol
was not observed. All the patients had sum-
moned medical help because of persisting
chest pain and in each case the general practi-
tioner considered that direct admission to the
coronary care unit was appropriate. This
direct admission policy has been described
before.3 It includes all patients thought by
their attending general practitioner to have a
suspected acute myocardial infarction. Those
patients in whom the diagnosis of ischaemic
chest pain was thought to be unlikely but who
required further evaluation in hospital were
referred to the accident and emergency
department where they were assessed by the
medical registrar. They are not included in
this study. The patients were referred by 37
general practitioners in seven practices in the
Stobhill catchment zone, and all the practices
provided their own 24 hour clinical cover.

Before the start of the study, the general
practitioners were familiarised with the stan-
dard indications and contraindications for
thrombolytic therapy, and were instructed
that those patients with electrocardiographic
ST segment elevation of at least 1 mm in two
standard leads or 2 mm in two precordial
leads should receive thrombolytic therapy.
Chest pain that the general practitioner
thought merited admission to the coronary
care unit was the sole criterion for entry into
the study.3
The general practitioners were provided

and familiarised with an ECG machine
(Siemens Cardiostat 2) for each practice. In
this study we specifically chose not to provide
teaching sessions on ECG interpretation for
the general practitioners, so that we could
assess their current level of knowledge.
The general practitioners were asked

whether on the basis of clinical evaluation
they would give thrombolytic therapy and if
not whether the reason was diagnostic uncer-
tainty or contraindications. Half the patients
were randomised to have an ECG in addi-
tion, and the same series of questions was
asked after the recording and interpretation
of the ECG.
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The hospital policy for administration of
thrombolytic therapy was based on the his-
tory plus ECG criteria of at least 1 mm ST
elevation in two standard leads or 2 mm ST
elevation in two precordial leads in the
absence of the accepted contraindications.
When they arrived at the coronary care

unit the patients were reassessed by the
attending medical registrar/senior house
officer. The decision to give thrombolytic
therapy was made on clinical grounds in con-
junction with the ECG recorded at home and
a second recorded on arrival in the coronary
care unit, as is our standard practice. The
reliability of the general practitioner's assess-
ment, both on clinical grounds and with the
electrocardiograph, was compared with the
ultimate decision to give thrombolytic ther-
apy, and the predictive accuracy was calcu-
lated. The ECGs recorded at home were
subsequently reviewed by one of us.

Results
Fifty two of 137 patients had a diagnosis of
acute myocardial infarction at the time of dis-
charge from the coronary care unit and 26 of
them had been given thrombolytic therapy
(fig 1). None of the patients in this series who
did not have a confirmed diagnosis of
myocardial infarction was given thrombolytic
therapy. In the 85 patients with a discharge
diagnosis other than acute myocardial infarc-
tion, the diagnosis was unstable angina pec-
toris in 50, non-cardiac chest pain in 28,
other in five, and two deaths before admis-
sion. Twenty five patients with acute myocar-
dial infarction did not receive thrombolytic
therapy, principally because they did not
meet the ECG criteria (ST/T changes only,
seven patients) or had contraindications
(eight patients) (table). One patient received
thrombolytic therapy late after admission
because of recurrence of chest pain associated
with ST elevation.

GENERAL PRACTITIONER ASSESSMENT
COMPARED WITH TREATMENT RECEIVED IN
THE CORONARY CARE UNIT
On the basis of clinical assessment alone,
49 (35-8%) patients would have received
thrombolytic therapy at home. Twenty seven

patients had had a myocardial infarction and
18 of these ultimately received thrombolytic
therapy in hospital (fig 2). Thrombolytic
therapy was not given in the other patients
because of previously undetected contraindi-
cations in five, death before admission in one,
ST/T changes only in one, and an unspecified
reason in two. The remaining 22 did not have
a myocardial infarction and none was treated
with thrombolytic therapy. Therefore on the
basis of clinical assessment alone 27 patients
would have been given thrombolytic therapy
inappropriately: 22 did not have acute
myocardial infarction and five had unrecog-
nised contraindications.

Eighty eight (64.2%) patients would have
been recommended by the general practition-
ers not to receive thrombolytic therapy. 25 of
these had an acute myocardial infarction and
63 did not. Eight of these 88 patients ulti-
mately received thrombolytic therapy and
most of the 17 other patients with myocardial
infarction did not receive thrombolytic ther-
apy because of contraindications or ST/T
changes only (table).

ECG ANALYSIS
Sixty nine patients were randomised to
undergo ECG recording at home and this
was successfully completed in 52 (75%). The
reasons for failure to record the ECG were
documented in all 17. They were lack of time
in six, machine malfunction in eight, machine
not available in two, and one patient had a
cardiac arrest before the recording was com-
pleted. In a further 11 patients the poor qual-
ity of the ECGs interfered with interpreta-
tion, rendering any interpretation impossible
in three. The recording was satisfactory in
60%.

In the group of 52 patients in whom ECG
evaluation was complete the general practi-
tioners would have treated 19 on clinical
grounds only and not treated the remaining
33. After ECG evaluation, 19 patients would
still have been treated. These were not the
same 19 patients, seven of whom received
thrombolytic therapy in the coronary care
unit. The ECG reversed the treatment deci-
sion in six patients, wrongly in four.
The ECG recorded at home in all six

patients for whom thrombolytic therapy was
not recommended, but who were subse-
quently treated with thrombolytic therapy in
the coronary care unit, showed diagnostic

*1 received
thrombolysis late

Thrombolysis
26 (51%) j

MyocardialI
5infarction52 (38%)

No thrombolysis
25 (49%)

Reasons why patients with myocardial infarction did not
receive thrombolytic therapy (25 patients)
Reason Number (%Io)
Contraindications 8 (32)
Non-Q wave MI (ST/T changes only) 7 (28)
Unspecified reason 7 (28)
Patient had cardiac arrest 1 (4)
Spontaneous resolution 1 (4)

ofECG changes
Left bundle branch block pattern 1 (4)

MI, myocardial infarction; ECG, electrocardiogram.

Ur

Figure 1 Discharge diagnosis in all patients and proportion ofpatients with acute
myocardial infarction receiving thrombolytic therapy.
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Thrombolytic therapy in acute myocardial infarction

A GP assessment
clinical assessment alone
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Figure 2 Flow diagram showing treatment recommended by general practitioner
compared with prescription of thrombolytic therapy (TT) in the coronary care unit.
(A) Based on clinical assessment alone. (B) Based on clinical assessment and ECG.

unrecognised ST segment elevation. In the
three patients in whom the clinical decision to
give thrombolytic therapy was reversed by the
ECG, there was ST elevation on the ECG
recorded at home in two patients and T wave

changes in one. In the three patients in whom
the decision not to give thrombolytic therapy
was reversed after ECG analysis, ST eleva-
tion was seen in one patient, but unfortu-
nately the remaining two ECGs recorded at
home were not available for analysis in the
hospital.
Where the recording of the ECG did not

influence the general practitioner's clinical
decision to give thrombolysis (16 patients),
the ECG was normal in two, showed ST
elevation in 10, ST depression in one, and
non-specific ST/T changes in the remainder.
Where the recording of the ECG did not
influence the clinical decision not to treat
with thrombolytic therapy (29 patients) the
ECG was normal in 12; showed old
ischaemic changes in two, left ventricular
hypertrophy in three, non-specific ST/T
changes in two, and left bundle branch block
pattern in one; was uninterpretable or

unavailable in three; and showed ST eleva-
tion in six. The reason given for not advising
thrombolytic therapy in the five patients with
ST elevation was diagnostic uncertainty in
four and contraindications in one.
The predictive accuracy in the group not

undergoing ECG recording was 71-5%. In
the group undergoing ECG the predictive
accuracy was 68-6% on clinical grounds
alone. This fell to 64-7% once the informa-
tion from the completed ECG was incorpo-
rated into the decision-making process.

Discussion
The benefits of thrombolytic therapy are
greatest when treatment is given early.' 4 The
different components in the delay to adminis-
tration of thrombolytic therapy have been
documented6 and the hospital delay can be
reduced by a direct admission policy.37 One
logical approach to reducing the prehospital
delay is for thrombolytic therapy to be admin-
istered in the patient's home by the general
practitioner. However, any such treatment
requires risk:benefit ratio analysis.

Thrombolytic therapy is not without risk,
especially when administered to patients with
a diagnosis other than myocardial infarction8 9
or to patients with any of the recognised
contraindications. The risks of thrombolytic
therapy within hospital are small, however,
when administered to a selected population,'0
and early fears of reperfusion arrhythmia or
injury were shown to be unfounded in clinical
practice.'

Studies of thrombolytic therapy adminis-
tered in the community have been performed
both in the United Kingdom and elsewhere.
Out-of-hospital thrombolytic therapy is feasi-
ble, reasonably safe, shortens the time to
treatment by 34-68 minutes"-"3 in an urban
setting, and further reduces mortality com-
pared with hospital administration, at least in
a rural setting where the median time saved
was 130 minutes.'4 A previous study by our
group showed a mean transit time from home
to hospital of 35 minutes,' which equates
with the time saved by domiciliary adminis-
tration of thrombolytic therapy in this study.
When general practitioners based their

assessment of the need for thrombolytic ther-
apy on clinical grounds alone the predictive
accuracy for appropriate use of these drugs
was low, which accords with a recently pub-
lished study'5 in which there was no system-
atic analysis of the importance of the ECG in
decision-making.

Current opinion, which indicates that
thrombolytic therapy is best administered to
those patients with definite ECG evidence of
acute myocardial infarction,'6 is largely based
on concerns about misdiagnosis and the sug-
gestion that those patients without changes
diagnostic of acute myocardial infarction on
the ECG have a better prognosis and derive
less benefit from thrombolytic therapy than
those with ST elevation.41718 The treatment
rules used in our study were those current at
the time of the start of the study, and they
reflect a high threshold for administration of
thrombolytic therapy. In particular, our
adherence to ECG criteria of ST elevation
excluded from therapy those patients with a
true posterior site of infarction or without ST
elevation (non-Q wave myocardial infarction)
or with a left bundle branch block pattern.

This makes the comparison of the general
practitioner's decision-making with that
within the coronary care unit more rigorous,
but this is appropriate if ECG criteria are a
prerequisite for the prescription of throm-
bolytic therapy. If administration of throm-
bolytic therapy at home were based on the
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clinical diagnosis of myocardial infarction
many patients would be treated inappropri-
ately.

In our study ECGs were successfully
recorded at home in only 60% of patients and
the poor quality of the recording interfered
with the interpretation of 20% of the traces.
The two most obvious problems identified
were 50 Hz mains interference, presumably
from domestic appliances, and patient move-
ment and tremor artefact, reflecting the
patient's distress. Even when the trace was
satisfactory the clinical decision was altered
on only six occasions. Although the ECG was
of assistance in assessing whether the pain
was ischaemic it did little to influence the
accuracy of prediction of which patients
would be treated with thrombolysis in the
coronary care unit. In fact on four of the six
occasions the decision was changed in an
inappropriate direction. In those six patients
in whom thrombolytic therapy was not rec-
ommended at home, but who subsequently
received therapy in the coronary care unit,
the ECG recorded at home showed diagnos-
tic changes of acute myocardial infarction in
all six, suggesting that the interpretation of
ECGs at home is difficult. This also suggests
that the development of ST changes during
the patients' transfer to hospital did not
explain the discrepancy.

In our study the ECG was of little benefit
to the attending general practitioner. Some of
the problems encountered may be partly
remediable with increased familiarity with the
ECG machines and interpretation of the
recordings or with the use of self-interpreting
or trans-telephonic devices.

Others have drawn attention to the low
usage of ECGs in general practice.'920 If an
ECG analysed in the patient's home is going
to be a prerequisite for the treatment of acute
myocardial infarction, general practitioners
will need additional training in both the
recording and interpretation of the ECG and
also encouragement to obtain the necessary
equipment.2'
The British Heart Foundation Working

Group recommends that until there is ade-
quate assessment of the safety and improved
efficacy of the administration of thrombolytic
therapy at home, the emphasis should be on
streamlining the transport of the patient to a
hospital that is experienced with the use of
thrombolytic therapy where continuous

monitoring by experienced staff is available.22
This view is endorsed by others,'5 23 and by
our experience in this study.
We thank the 37 general practitioners who participated in this
study.
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