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VIEWPOINT

General practitioners and the treatment of
myocardial infarction: the place of thrombolytic
treatment

M C Colquhoun

The management of acute myocardial infarc-
tion has been revolutionised by thrombolytic
therapy, and clinical trials report better results
with earlier treatment.lA Most heart attacks
start at home, and studies in countries where
specially staffed coronary ambulances are
used have shown that it is practicable to start
thrombolytic treatment before the patient
reaches hospital.'8 The results of these stud-
ies may not be applicable to the United
Kingdom where general practitioners provide
medical care before hospital admission.
Should general practitioners administer
thrombolytic agents before hospital admis-
sion? Can they respond quickly enough, diag-
nose the condition accurately, and administer
thrombolytic treatment safely? If the answer
to these questions is yes, then local geography
and the benefits from the time saved will
determine how widely thrombolysis is used in
primary care.
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Summon the general practitioner
or dial 999?
Patients with myocardial infarction reach
hospital more quickly when an ambulance is
summoned directly than when admission is
arranged by a general practitioner.9'2 But in
the studies that demonstrate this thrombolytic
treatment was not given by the general practi-
tioners. Had -it been thrombolysis would have
occurred much earlier in their patients and it
is not possible to say which of the two routes
results in earlier thrombolytic treatment.
The mortality of acute infarction is reduced

by the optimal treatment of patients before
transport to hospital, 3"4 and in the United
Kingdom a doctor is usually required because
ambulance paramedical staff do not give opi-
ate analgesics or intravenous diuretics. While
medically staffed mobile coronary care units
remain a rarity patients will be denied this
valuable treatment unless they are treated by
a general practitioner. There are other disad-
vantages in instructing patients with chest
pain to dial 999; the extra workload generated
in hospital might prove formidable, and the
large number of inappropriate self-referrals
might increase the risk of thrombolysis being
given to patients with other conditions.
The main advantage in summoning an

ambulance directly is that a defibrillator will
be bought to the patient immediately. Cardiac

arrest occurs in 5% of patients with acute
infarction while they are being attended by
their general practitioner'5-'7 and the rhythm
is ventricular fibrillation or tachycardia in
over 80% of cases.'8 Over half the patients
survive if the doctor has a defibrillator'8 but
unfortunately few practices own one. The
advantages of the ability to defibrillate are
emphasised by the finding of the European
Myocardial Infarction Project (EMIP) that
ventricular fibrillation was more common in
patients given thrombolytic treatment before
admission to hospital (2-5% active treatment
v 1-6% placebo) (D G Julian. Personal com-
munication). The extra nine cardiac arrests
per thousand patients treated represents a sig-
nificant mortality when set against the num-
ber of lives likely to be saved by earlier
thrombolysis.
The time taken for general practitioners to

attend patients is vital; the wide variations
that continue to be reported are a source of
serious concern, and the reasons for the varia-
tion require urgent investigation. (Three sur-
veys published in 1992 reported response
times of between 10 and 66 minutes.9" 16
General practitioners who do not have a
defibrillator should attend with the ambu-
lance service; the general practitioners' skills
should be used to diagnose and stabilise the
patient before transport to hospital, with the
ambulance defibrillator available throughout.
Thrombolytic treatment is a logical extension
of the treatment that general practitioners
already provide and it could be given in the
home as soon as the diagnosis is established-
if the diagnosis is secure it makes little sense
to wait.

Time saved and benefits of domiciliary
thrombolysis
Patients treated by mobile coronary care units
receive thrombolysis 30 min to 1 h earlier
than patients treated in hospital68 and
reduced infarct size, increased arterial paten-
cy, and improved left ventricular function
have been reported as a consequence of earli-
er treatment (for review see Weston and
Fox'9). Most of these studies have been too
small to detect a reduction in mortality as a
result of earlier treatment, but the larger
EMIP study reported a significant reduction
in hospital deaths after pre-hospital treatment
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(D G Julian. Personal communication). Only
one trial of thrombolysis, the Grampian
Region Early Anistreplase Trial (GREAT,
has been reported from general practice).16 In
this study the median response time of the
general practitioners was 10 minutes and
thrombolytic treatment was given at home
101 minutes after the onset of symptoms
(hospital treatment was given 240 minutes
after the onset of symptoms). Time was saved
mainly because the practitioners' door to
needle time (43 minutes) was half that for
hospital administration (87 minutes), and to
this saving could be added the journey to hos-
pital (47 minutes). The benefits of earlier
treatment reported in GREAT were consider-
able: three months after trial entry there was a
relative reduction in death of 49% in patients
treated at home, with fewer Q wave infarcts
in survivors. Benefit was most pronounced
when treatment was started within two hours
of the onset of symptoms: this was possible in
61% of patients treated at home but in only
1% of patients treated in hospital.
Widely different door to needle times are

reported from British hospitals, the quickest
treatment is given in accident and emergency
departments" or where there are special
arrangements to expedite treatment.2021 The
results from GREAT strongly suggest that
more widespread treatment by general practi-
tioners would be beneficial where patients
face a prolonged journey to hospital or treat-
ment is delayed after arrival. General practi-
tioners would be in a better position to assess
the need for treatment outside hospital if the
door to needle time of their local hospital
were audited and the results published.
Some patients are denied thrombolytic

treatment on the unjustifiable grounds of
age22 or because they are admitted to general
wards where thrombolytic agents are not
given. More widespread use of thrombolytic
agents by general practitioners might enable
these patients to receive therapy.

Safety ofprehospital thrombolysis
Serious complications from thrombolytic
treatment are uncommon immediately after
injection. None of the studies of mobile coro-
nary care units reported bleeding or stroke2'
before hospital admission. In GREAT no
serious side effects occurred before hospital
admission. General practitions should be pre-
pared to treat hypotension and bradycardia,
however.

Accuracy of diagnosis
The impressive diagnostic accuracy reported
by mobile coronary care units was achieved
with specially trained personnel using
computerised or trans-telephonic electrocar-
diogram interpretation.2s2' The electrocardio-
gram is the only diagnostic test that can
confirm the diagnosis when the general prac-
titioner sees the patient. None the less, few
general practitioners use electrocardiography
to diagnose acute infarction.2829 Though the

electrocardiogram may be normal or show
minor changes in the early stages of infarc-
tion, it should be recorded before throm-
bolytic therapy is started and it may show
unequivocal evidence of infarction and enable
treatment to be given with confidence. If it is
normal (and general practitioners are good at
recognising a normal electrocardiogram
(Colquhoun MC, Pitcher DW. Unpublished)
the general practitioner need not instigate
treatment because the major trials show that
patients with a normal electrocardiogram do
not benefit from thrombolysis. In GREAT an
electrocardiogram was recorded, though trial
entry did not depend on electrocardiographic
criteria. The general practitioners in this trial
were accurate in their diagnoses. The diagno-
sis of myocardial infarction proved incorrect
in only 2% of cases, and in only 1% of cases
was the admitting doctor able to make an
alternative diagnosis.

Conclusions
Thrombolysis before hospital admission
could become widespread practice in the
British Isles in the near future if general prac-
titioners were to administer the treatment.
Initial experience has shown that general
practitioners select appropriate patients for
treatment and that significant time saving is
possible. Thrombolysis is an extension of the
treatment that general practitioners already
provide for patients with acute infarction and
they should initiate treatment when the diag-
nosis is certain, especially where the journey
to hospital is prolonged or treatment in the
local hospital might be delayed.
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