PERSONAL VIEW

The case for urban prehospital thrombolysis
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This is the first part in a debate on the benefits and
disadvantages of urban prehospital thrombolysis. | put
the case for prehospital thrombolyis in the urban
environment and argue that it is a rational development
that will save lives and reduce long term morbidity.
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almost exclusively in hospital coronary care

units. Since then much has changed: in my
present appointment around 75% of patients who
receive inhospital thrombolysis do so from emer-
gency physicians, and local audit shows that we
are rather better at it than our inpatient
colleagues (EM Gilby, ef al, Bournemouth, annual
conference of the British Association for Accident
and Emergency Medicine, 2001). What is now
more common is to hear arguments that were
once used by cardiologists to block emergency
department thrombolysis being turned against
thrombolysis in the urban community. We are
told that paramedics aren’t properly trained, that
it isn’t safe to transport a patient who is being
thrombolysed, and that it hardly takes any time
for the patient to get to hospital anyway. In a par-
ticularly ironic twist it is suggested that paramed-
ics can send in an electrocardiogram (ECG) or
radio ahead when they have a patient with possi-
ble acute myocardial infarction (AMI), permitting
a “fast track” system to be set up. Such a system
is all too reminiscent of the “fast track” that car-
diologists sought to establish between emergency
departments and coronary care units, but which

Ten years ago thrombolysis was carried out

was subsequently shown to be inferior to
immediate thrombolysis in the emergency
department.'

The National Service Framework for coronary
heart disease sets a challenging new standard:
“People thought to be suffering from a heart
attack should be assessed professionally and . . .
thrombolysis should be given within 60 minutes
of calling for professional help”.” This supersedes
the 90 minute standard set by the British Heart
Foundation and has caused understandable
concerns.” Current “door to needle” times in the
UK are at best 2040 minutes, and often more.'
Furthermore, it seems unlikely that the “door to
needle” time can be reduced much below 20 min-
utes without compromising patient assessment.
The effect of this is to leave local ambulance serv-
ices attempting to deliver a “call to door” time of
less than 30-40 minutes. The evidence shows that
this is not currently achieved, even in urban
areas.’ Indeed, in Aberdeen only 48% of patients
in urban and suburban areas achieved a “call to
needle” time of less than 60 minutes when a
“scoop and run” policy was used followed by
immediate inhospital thrombolysis,” and other
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studies have consistently shown that the median
call to needle time exceeds 60, and often 90, min-
utes when patients are thrombolysed in
hospital.” Even when a prehospital ECG was per-
formed and transmitted to the coronary care unit
in Derby, UK, the average call to needle time was
reported as 93 minutes, with an average door to
needle time of 37 minutes.*

The solution to this problem may well be
prehospital thrombolysis, which in the Aberdeen
audit increased the number of urban and
suburban patients achieving a call to needle time
of less than 60 minutes to 74%. A recent
meta-analysis of six randomised trials of prehos-
pital thrombolysis (n=6434) demonstrated a sig-
nificantly decreased all cause hospital mortality
among patients treated with prehospital throm-
bolysis compared with inhospital thrombolysis
(odds ratio 0.83: 95% confidence intervals 0.70 to
0.98),” and no trial has ever reported a negative
outcome from this practice. One study, the Gram-
pian Region Early Anistreplase Trial (GREAT),
demonstrated a statistically significant mortality
difference in rural patients receiving prehospital
thrombolysis,* but no urban study to date has
been sufficiently powered to demonstrate a simi-
lar mortality benefit.’

Having demonstrated, then, that prehospital
thrombolysis is both achievable and capable of
reducing all cause mortality, what is standing in
its way? There seem to be four main arguments
against this innovative practice, and I will
therefore address each in turn.

1 PARAMEDICS CANNOT GIVE
PREHOSPITAL THROMBOLYSIS SAFELY
Presaging the National Service Framework, a task
force of the European Society of Cardiology and
the European Resuscitation Council recom-
mended in 1998 that: “the time taken before
definitive treatment is given should generally not
exceed 60 minutes from the time the ambulance
is alerted. If this time is expected to be exceeded,
pre-hospital thrombolysis should be
considered”."” They also recommended “consid-
eration of pre-hospital initiation of thrombolytic
therapy by medically trained and certified non
physician personnel . . " or “the first qualified
person to see the patient . . ” because this avoids
time-consuming handovers and reassessments.
Although thrombolysis by general practitioners
has been shown to be effective in rural areas,”
such an approach is unlikely to prove practical for

Abbreviations: ECG, electrocardiogram; AMI, acute
myocardial infarction
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the vast majority of patients in urban and suburban regions,
who will instead be reliant on paramedics, working under
medical direction, for the administration of prehospital
thrombolysis.

Inevitably, education and close supervision of paramedics
will be required, and emergency physicians, rather than cardi-
ologists, should undertake this as emergency medicine
already has close links with the ambulance service. In the USA
and Netherlands computerised ECG interpretation has been
used to guide paramedics with good success in the more obvi-
ous infarcts," " but a preferable approach is likely to be the
electronic transmission of ECGs to the receiving hospital
where a senior physician can interpret the trace and provide
direct advice and authorisation for thrombolysis via a two way
communication link. With clear protocols and checklists for
the paramedic to follow this has already been shown to be
successful in Scandinavia,"” and is now being adopted in some
regions of the UK. A further incentive has recently been pro-
vided by the introduction of single bolus thrombolytics. These
are considerably easier to administer than the infusions or
double boluses used in the past and, although more expensive,
remove a further barrier to effective paramedic administered
prehospital thrombolysis. It is to be hoped that the increased
cost of such novel agents will be more than offset by the health
gains of earlier treatment. Ultimately it may be possible for
paramedics, with the appropriate training, experience, and
certification, to administer thrombolysis to patients with a
straightforward AMI without recourse to a physician. This
may seem a long way off at present, but it is worth remember-
ing that in the early days of resuscitation from prehospital
cardiac arrest, paramedics in the USA were not permitted to
defibrillate a patient in ventricular fibrillation until they had
first used telemetry to transmit the ECG trace to hospital for
confirmation by a physician." Indeed, there were considerable
doubts as to whether paramedics would be able to safely oper-
ate a defibrillator without medical supervision. This may seem
incredible today, but provides a useful lesson for the introduc-
tion of prehospital thrombolysis, which may also herald a new
era of improved communication between the prehospital and
inhospital environments.

One argument that is sometimes used against prehospital
thrombolysis is that AMI is infrequent enough to cause prob-
lems with skill retention by paramedics.” In fact, while 15 000
patients suffer major trauma in the UK each year," 300 000
suffer AMI.” Assuming that half of these die in the community
and two thirds are not eligible for thrombolysis then the inci-
dence of AMI that could benefit from prehospital thromboly-
sis is still three to four times that of major trauma.
Furthermore, the need to retain appropriate skills is an argu-
ment in favour of urban, rather than rural, prehospital throm-
bolysis as the vast majority of AMIs will occur in areas of high
population density.

2 PREHOSPITAL COMPLICATIONS ARE
UNACCEPTABLY HIGH

Several studies have shown that the risks of transporting
patients during, or immediately after, thrombolysis are low
and indistinguishable from the risks of transporting patients
who have sustained an AMI and not been thrombolysed.' " *
In particular, there are no reports of early haemorrhagic prob-
lems during transport despite the growing experience of
transfer for urgent angioplasty after unsuccessful
thrombolysis."” The main complication of concern is ventricu-
lar fibrillation or tachycardia, but this occurs in AMI with or
without thrombolysis, and is a condition that paramedics are
already very capable of dealing with.

3 THE TIME SAVINGS ARE SMALL AND
INSIGNIFICANT IN URBAN AREAS

No study has so far quantified the “critical transport time”,
below which prehospital thrombolysis may no longer be clini-
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cally worthwhile. Nevertheless, the myth of short city journey
times is now being exploded, and urban areas should consider
auditing their local ambulance transport times: in the centre
of Bristol less than 30% of patients with AMI have a call to
door time under 30 minutes (EM Gilby, ef al, Bournemouth,
annual conference of the British Association for Accident and
Emergency Medicine, 2001). As city roads become increas-
ingly congested it is hardly surprising that a recent study
comparing the costs of conventional and tele-dermatology in
urban and rural areas found that transport costs were higher
for an urban population, in part because urban patients took
over twice as long to negotiate traffic as their rural
counterparts (3.5 min/km versus 1.4 min/km).”

The precise benefits of earlier thrombolysis are, however,
casier to quantify. It has been demonstrated that for patients
presenting two hours after the start of symptoms each hour’s
delay in receiving thrombolysis leads to the loss of 21 lives per
1000 treated (measured at 30 days).® This suggests that seven
lives can be saved for every 1000 patients treated just 20 min-
utes earlier, but there is also strong evidence that the earlier
thrombolysis is given the greater the benefit, particularly
when the “pain to needle” time is less than two hours.”
Within the first hour of symptoms a reduction of 20 minutes
in the “pain to needle” time may save as many as 20 lives per
1000 treated, to say nothing of the functioning myocardium
preserved and morbidity prevented. These benefits of very
early treatment are most likely to be observed in an urban
environment, and may even exceed the reported benefits of
primary angioplasty over thrombolysis.*

4 THE MONEY WOULD BE BETTER SPENT IN OTHER
WAYS

The task force of the European Society of Cardiology and the
European Resuscitation Council summarises the case against
further expenditure on acute hospital therapies very well: “A
greater investment in hospital treatments (for example,
primary PTCA or newer, more expensive and marginally more
effective thrombolytic agents) is therefore unlikely to result in
any appreciable fall in total mortality . . . epidemiological data
suggest that greater deployment of resources for pre-hospital
care has more potential for reducing the case fatality rate of
AMI than has the intensification of treatment in hospital”." It
is difficult to add to this compelling argument.

The other main area of alternative expenditure is public
education to reduce the “pain to call” or “decision” time. This
is frequently observed to be the longest component of the total
pain to thrombolysis time, and is therefore an obvious target
for intervention. Education of those patients already known to
have ischaemic heart disease is currently undertaken in hos-
pitals and primary care, but it has also been observed that the
“pain to needle” time can be reduced by a media campaign.”
In the short-term this can be an effective use of resources, but
has to be traded off against the substantial increase in emer-
gency department workload that occurs as a result of
increased presentations with chest pain attributable to other
causes,” a prospect that few clinicians would relish in the UK
at present. The effects of such a campaign also wear off quickly
after the first week of intervention,” so that the overall benefit
remains doubtful.

CONCLUSION
As soon as a patient with AMI is unloaded from an ambulance
another delay of at least 20 minutes is guaranteed. Prehospital
administration permits thrombolysis to be given at the time
when there is greatest potential for long term benefit, and
when the largest amount of myocardium can be saved by even
modest decreases in the “pain to needle” time.

“Fast track” systems will not overcome this delay, and if we
have learnt anything from the movement of thrombolysis
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from coronary care to the emergency department it is that
thrombolysis should be given as soon as it is indicated, and by
the first professional qualified to do so.'

With training and support, advice on which is already
available,* paramedics will be able to provide effective urban
thrombolysis that saves lives and reduces long term morbidity.
Certainly errors will be made, and complications will occur,
but these will be no different to those already occurring in
hospitals every day. There remains a need for high quality
research, to compare prehospital and in hospital thrombolysis
and determine their relative roles, but all the indications are
that this new development will be both clinically and cost
effective.

It seems that we have been given an opportunity to foster
the natural development of thrombolysis. From its early
growth on coronary care we have seen it through to
adulthood. Now it is time for thrombolysis to go out into the
wider world: to facilitate the research necessary to confirm
this will be difficult, but also a demonstration of our own
maturity.
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