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Thrombolysis in STEMI at Prehospital Settings
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Abstract

Thrombolysis is a rapidly available but semi-effective treatment, whereas percutaneous coronary intervention is a potentially delayed but highly effective
therapy. What about thrombolysis in the prehospital setting for ST-elevated myocardial infarction? Does scientific evidence support or oppose? Which patient
group is more eligible for prehospital thrombolysis? Is there any skirmish between emergency medicine and cardiovascular professionals? You can find a history
of prehospital thrombolysis on the basis of scientific evidence in this writing. (JAEM 2014; 13: 143-5)
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Introduction

Thrombolysis is a rapidly available but semi-effective treatment,
whereas percutaneous coronary intervention is a potentially de-
layed but highly effective therapy. In the 1990s, the first studies were
conducted about prehospital thrombolysis. After that, several stud-
ies were published. The results generally demonstrated decreased
time-to-therapy time and mortality as well. But, some of them re-
ported insignificant differences, whereas others found significant
differences between prehospital thrombolysis (PHT) and primary
percutaneous coronary intervention (PCl) on the primary endpoints.
This writing summarizes the evidence about thrombolytic therapy
in ST-segment elevated myocardial infarction (STEMI) in prehospital
settings.

Before and In 2000;

A meta-analysis of 6 major studies conducted in the 1990s was
published in 2000. According to the results, PHT for acute myocardial
infarction (AMI) significantly decreased the time to thrombolysis and
all-cause mortality (1). However, the largest study contributing to the
meta-analysis-the EMIP (European Myocardial Infarction Program)
study-did not show any statistically significance, but smaller studies
did (1,2).

One of the smaller studies was GREAT (Grampian Region Early
Anistreplase Trial), which administered thrombolytics at home. The
study covered a 6-year follow-up. They administered a thrombolytic
130 min earlier than to patients at the hospital. A 50% reduction was
reported in in-hospital mortality, together with greater success in 1-

and 5-year survival for those treated earlier. It was concluded that
PHT had a benefit that was of utmost clinical importance (3).

From 2000 to 2010;

After 2000, there were many other studies about PHT. The Vienna
Registry demonstrated that the time duration from symptom onset to
reperfusion was such that it was shortest with PHT, intermediate with
in-hospital thrombolysis, and longest with primary PCl (4). The CAP-
TIM (The Comparison of Angioplasty and Prehospital Thrombolysis In
Acute Myocardial Infarction) study included 840 patients with STEMI
who were treated with PCl or PHT randomly. The primary endpoint
included a combination of death, reinfarction, and non-fatal and dis-
abling stroke at 30 days. When regarding the primary endpoint, the re-
sults showed PHT with 8.2% and PCl with 6.2%. When regarding death
rate, PHT with 3.8% and PCl with 4.8% were shown. Although the re-
sults showed a better outcome for PCl, it was insignificant statistically.
Unfortunately, the trial was terminated due to funding. The goal to
gather 1200 patients was thus not achieved, and it became underpow-
ered. Despite these facts, some very interesting results were reported.
If the patient was randomized within 2 hours, the PHT group had a
strong tendency to lower 30-day mortality in comparison with the PCI
group (2.2% vs 5.7%). The study concluded that those triaged by emer-
gency medicine service (EMS) personnel within 2 hours of symptoms
of STEMI to PHT and then transferred to a hospital with a PCl facility
had a 50% reduction in 5-year mortality when compared with those
treated by primary PCl. The finding is also valid for patients treated at
2-4 h (5). Several other studies have also identified the mortality bene-
fits of PHT versus in-hospital thrombolysis (6-8).
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In 2010, the American Heart Association (AHA) published cardio-
pulmonary resuscitation (CPR) and emergency cardiovascular care (ECC)
guidelines. It summarizes key points of prehospital, emergency service,
and initial critical care interventions. In the acute coronary syndrome
(ACS) section, the guideline emphasized improving the early response
to cardiac emergencies, which include the early recognition of symp-
toms by patients themselves, patients’ relatives, and health care profes-
sionals. Immediate calls to the EMS system were also mentioned. In the
ACS algorithm, the EMS assessment priorities were summarized. Besides
titration of oxygen therapy and administration of non-enteric aspirin,
nitroglycerin, and morphine, EMS personnel should have a 12-lead elec-
trocardiogram (ECG) every time as soon as possible for all patients with
symptoms of ACS. If they are not trained to interpret ECGs, the ECG or
its computer report should be transmitted to the receiving hospital (9).

The AHA guideline mentioned that if thrombolysis is chosen,
it should be initiated as soon as possible, preferably within 30 min
of first medical contact (FMC). When PHT was administered to pa-
tients with STEMI, it was shown to reduce time to administration
of thrombolytic agents and decrease mortality rates (1,10-12). It is
also strongly recommended that systems that administer prehospi-
tal thrombolytic include: protocols including fibrinolytic checklists,
personnel who can interpret a 12-lead ECG and have experience in
advanced life support, tools to communicate with target hospitals,
medical directors who can manage STEMI, and continuous quality
improvement (9).

In order to provide PHT, there should be a cooperative and in-
terdisciplinary effort between EMS agencies, EM physicians, cardiol-
ogists, catheterization labs, and critical care units. An agreement be-
tween physicians of emergency medicine and cardiology at hospitals
with PCl facilities must be provided, so that consideration of PCl does
not introduce further delays in thrombolytic treatment (9).

After 2010;

There are many reports related with PHT. One of the important
studies was the STREAM (The Strategic Reperfusion Early After Myocar-
dial Infarction) study. It included 192 patients who had symptoms for
<3 h but could not be transported to a catheterization lab in <1 h.The
patients were randomized to receive either standard primary PCl or an
invasive pharmacologic strategy involving PHT followed by immediate
transfer to a hospital with a PCl facility. The data about time durations
are impressive. Time duration from symptom onset to FMC was 61 min,
100 min to administration of drug in the PHT group, and 178 min to
sheath insert in the PCl group. It was reported that there was no sig-
nificant difference in the primary endpoint at 30 days or in any of the
individual components of the primary endpoint. It was valid even in
the case of cardiogenic shock and all-cause death (PHT vs PCl 4.4% vs
5.9% and 4.6% vs 4.4%, respectively). The author concluded that PHT
followed by timely PCl resulted in effective reperfusion in those with
early STEMI for whom primary PCl could not be performed within 1
hour after FMC. It was also mentioned that fibrinolysis had a slightly
increased risk of intracranial hemorrhage (13).

However, the last executive summary on the management of
STEMI did not have a direct recommendation about PHT. The only
detail that was included was about 12-lead ECG interpretation by
EMS personnel (14).

In addition to this evidence, there is a reality about develop-
ing and even rural areas of developed countries. Most centers do
not have any 24-h available PCl service and are fully dependent on

thrombolysis. The experience of Salvador, Bahia, and Brazil showed
that a preliminary study about regional STEMI networks was effec-
tive, achieving primary reperfusion rates comparable with those re-
ported internationally. It was reported to be feasible in developing
countries (15, 16). In a study enrolled in rural STEMI patients, PHT
was reported to be administered 36 min prior to hospital arrival and
saved approximately 2 hours over typical PCl strategies (16).

Conclusion

As a result, PHT would seem to be the preferred treatment if the
symptom onset of STEMI is within 2 h before FMC. When time dura-
tion is > 4 h, primary PCl is chosen. All patients who receive throm-
bolytic treatment should have coronary angiography with or without
PCl performed within 24 h. More emphasis is also expected on PHT in
the future guidelines of CPR and ECC.
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