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Delay in presentation after myocardial infarction
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Summary
Thrombolytic therapy reduces mortality in acute
myocardial infarction (AMI), giving maximal benefit
with early treatment. In the UK delayed presentation
after AMI may reduce the advantages ofthrombolysis.
To assess this, 103 patients presenting with AMI to
two London Hospitals were interviewed to determine
the length and cause of delay from onset of chest pain
to arrival at hospital.
Forty-nine per cent of patients took longer than 2 h

to arrive at hospital, and 21% took longer than 4 h.
Patients who contacted their general practitioner (GP)
had a significantly prolonged time delay (160 mins;
65-730: median; range) compared to those who went
directly to hospital by ambulance (82 mins; 15-395;
P< 0.0005), or on their own (90 min; 15-855; P< 0.005).
Patients calling their GP took a similar duration to
decide to seek help [decision time (30 min versus
25 mins) P=NS], but significantly longer to reach
hospital once the decision was made (110 min versus
56 min; P< 0.0001), than those proceeding directly to
hospital. Believing the pain was cardiac in origin
significantly shortened decision time (15 min versus
45 min; P< 0.05), as did knowledge of the existence
of thrombolysis (15 min versus 50 min; P< 0.05) and
lack of prior cardiac symptoms (18 min versus 42 min;
P< 0.05).
Only 14% were aware of thrombolysis. Rank corre-

lation confirmed that decision and total delay time
were age independent. Delays of this magnitude may
compromise the efficiency of thrombolysis. Education
should encourage patients with chest pain to seek
early attention and in urban areas to attend hospital
directly.

Introduction
The role ofthrombolytic therapy in the management
of acute myocardial infarction has been firmly
established by a number of studies1-6 and the benefits
of thrombolysis shown to diminish as the time delay
between infarction and administration of therapy
increases2'3'7. Early therapy leads to recanalization
and reperfusion of ischaemically jeopardized myo-
cardium thereby reducing the total area infarcted8-9.
Unfortunately, the majority of patients present more
than 2 h after infarctionlo-'1, thereby failing to obtain
the maximum therapeutic effect of thrombolytic
therapy. The total delay may be considered to consist
of two parts; the time from infarction (defined as the
time of major onset of chest pain) to the patient

deciding to seek medical help (decision time); and the
time from the decision to seek medical help to arrival
at hospital (response time)12. Previous studies have
shown that the majority of total delay is due to the
decision time"'J2-'5
In this study we examine the delay in arrival of

patients at hospital after acute myocardial infarction
and consider what factors may influence this delay.

Materials and method
From October 1989 to October 1990, 80 patients were
interviewed after admission to St Thomas' Hospital
via the Accident and Emergency Department having
suffered an acute myocardial infarction uncomplicated
by cardiac arrest. Twenty-three consecutive patients
referred to the London Chest Hospital following
thrombolytic therapy for AMI were also interviewed.
Criteria for patient selection was as follows; the age

of the patient had to be less than or equal to 75 years;
they had to present less than 24 h after the major
onset of chest pain; and they must have suffered an
acute myocardial infarction uncomplicated by cardiac
arrest. Myocardial infarction was diagnosed by a
history of characteristic chest pain plus either
an electrocardiogram showing acute infarction (ST
segment elevation greater than 1 mm in any limb lead
of the electrocardiogram and/or greater than 2 mm
in any precordial lead) or a rise in cardiac enzyme
activities of more than twice the upper limit of
normal.
The interview consisted ofa standard questionnaire.

The decision and response times were estimated
through direct questioning and from the time recorded
on the casualty card. The source of medical aid used
was assessed, either phoning an ambulance, directly
travelling to the accident and emergency department,
or making contact with their general practitioner.
The patient's assessment of the pain was questioned,

along with any reason for delay in seeking help.
Knowledge of the existence of thrombolytic therapy
and any previous history of ischaemic heart disease
were also recorded. The latter was defined as either
a previous myocardial infarction or a history ofangina
which required treatment.

Results
The sample consisted of 103 patients. Forty-nine
per cent of patients took longer than 2 h to arrive
at hospital having suffered an acute myocardial
infarction and 21% took longer than 4 h.
The type of medical aid sought was found to have

a definite influence on the total time delay. Patients
who contacted their general practitioner were found
to have a delay (160 min; 65-730: median; range)
which was significantly prolonged compared to those
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who went directly to hospital by ambulance (82 min;
15-395; P< 0.0005), or by their own transport (90 min;
15-855; P< 0.005). When the total time was broken
down to decision and response times, it was found that
though patients calling their general practitioner had
a similar decision time to those proceeding directly
to hospital (30 min versus 25 min; P=NS), however,
the response time was significantly prolonged (110 min
versus 56 min; P< 0.0001).
A number of factors significantly shortened the

decision time. These included the belief that the pain
was cardiac in origin (15 min versus 42 min; P< 0.05)
and lack of prior cardiac symptoms (18 min versus
42 min; P< 0.05). Knowledge of the existence of
thrombolysis also shortened the decision time sig-
nificantly (15 min versus 50 min; P< 0.05) though
only 14% of the patients interviewed knew of the
existence of thrombolytic therapy.
Rank correlation confirmed that age had no effect

on decision time, or total delay time.

Discussion
The GISSI and ISIS-2 studies1l3 demonstrated the
value ofthrombolytic therapy in management ofAMI.
The GISSI study demonstrated a reduction in mortality
of 47% (15.4% controls, 8.2% streptokinase) when
treatment was administered within 1 h of infarction.
This was reduced to 23% when streptokinase was
administered within 3 h of infarction. In our study,
49% of patients took longer than 2 h to present and
21% took longer than 4 h, a critical time for effective
thrombolytic therapy. These figures are a slight
improvement on similar data obtained from data
acquired in a study in Trent in 198616 (Birkhead,
personal correspondence) and from a further study in
198811. The delay is shorter than that reported in
some countries17, with recent American studies
showing both ends of the spectrum18' 9.
In our study the total delay between onset of

symptoms and arrival at hospital was signific-
antly longer in patients who first contacted their GP
rather than travelling to hospital directly or calling
an emergency ambulance, agreeing with a number
of previous studies both in Britain1'13'20 and
abroad12'21'22. However, there was no significant dif-
ference in the decision time between patients who
called their GP and those proceeding directly to
hospital. The difference between the two groups can
be accounted for solely by the differences in response
time.
This could be due to difficulties in actually

contacting the GP once the decision to seek help has
been made; by the GP delaying in dispatching the
patient to hospital; or by the fact that having seen
their GP the patient must still travel to hospital.
The concept of GP's administering thrombolysis has
been considered, and although it has received some
support23, the latest recommendations by a British
Heart Foundation Working Group are that thrombo-
lytic treatment should not be given outside of hospital
except when trained equipped personnel are in
constant attendance10. This scenario is uncommon
in most general practices. The same report also
recommends, regarding acute myocardial infarction,
that every general practitioner should have a defined
policy to ensure that prompt care that is coordinated
among GPs, the ambulance service and local hospitals.
In Brighton the use of an advanced life support
ambulance means that patients are treated within 2 h

of infarction24. A combination of this plus good
hospital-GP communication may have a useful role
in reducing delay.
One area of delay in the initiation of thrombolysis

after infarction that has not been considered yet is
that of delay after a patient has reached hospital. In
one centre, a change in hospital policy with admini-
stration of thrombolytic therapy in casualty rather
than the coronary care unit, led to a substantial
reduction in delay25. Our study was not designed to
assess this potential source of delay. However, we
recognize that this is an important area to which
future efforts in reducing time to thrombolysis could
be expected to be effective. A critical review of hospital
policy could provide similar benefits. In the USA,
the implementation of a protocol-driven prehospital
diagnostic strategy, including a prehospital ECG, has
been shown to reduce hospital time delays18. This
could be provided by an advanced life support
ambulance, equipped with a battery-powered cellular
telephone ECG system, thereby providing a prehospital
ECG as well as the availability of defibrillation.
There was no significant difference in decision time

between our patients who contacted their GP and
those who went directly to hospital. However, other
variables were shown to influence the decision time.
Belief that the pain was cardiac in origin and a lack
of prior cardiac symptoms both significantly reduced
the decision time. The former could be explained by
patients considering cardiac pain to be a serious
symptom, hence the desire to seek medical aid early17.
The latter often seemed to occur because patients who
suffered from angina often mistook the pain ofan AMI
as a severe attack of angina, attempted to treat the
pain with sublingual nitrates and waited for it to
disappear. Patients with angina should be encouraged
to seek medical aid promptly (i.e. within 15 min) if
sublingual nitrates fail to give rapid relief of their
chest pain. Age was not found to influence the decision
time though advanced age has been found to increase
the decision time in a previous study26. A recent
study has shown individual psychological factors such
as somatic and emotional awareness to be significantly
predictive of delay time'9. Knowledge of the existence
of thrombolytic therapy also significantly reduced
the decision time, but disappointingly only 14% of the
patients knew of the existence of thrombolysis.
Improved patient education about both the symptoms

of cardiac pain and the existence ofthrombolysis could
lead to earlier presentation.
In conclusion, delays in presentation to hospital

after acute myocardial infarction of the magnitude
shown by this study significantly compromise the
effilciency of thrombolysis in these patients. Patients
with chest pain should be encouraged, through
improved education, to avoid delay in seeking medical
attention. In an urban environment, patients will
obtain greatest benefit from thrombolysis if they
proceed directly to hospital, and should be encouraged
to do so.
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