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Summary
  Ascertaining a patient’s risk of ischaemic complications 

after admission with an acute coronary syndrome is an 
important determinant of management.

  The treating clinician must determine whether and how 
urgently to send the patient for coronary angiography 
and whether to select more intensive antithrombotic 
therapies in the acute phase, and facilitate secondary 
prevention strategies. 

  Risk stratification is infrequently applied and, as a 
consequence, undertreatment of higher-risk patients is 
common. 

  Ensuring routine application of risk stratification across 
hospitals may improve treatment of patients who have 
the most to gain from evidence-based therapies.

  This requires embedding standard practices into 
complex clinical environments, and includes the routine 
implementation of treatment algorithms in a permissive 
environment with clinical champions and support from 
the hospital administration. 

  The implementation of routine systems of care defining 
prehospital, interhospital and individual hospital 
practice is challenging, but essential to minimise deficits 
in care.

Optimising acute care and secondary 
prevention for patients with acute 
coronary syndrome

P
atients who experience an acute coronary syn-
drome (ACS) present with heterogeneous clinical 
manifestations. In the emergency department, risk 

assessment should immediately identify patients with 
ST-segment elevation myocardial infarction (STEMI) 
who are in need of emergency reperfusion. In patients 
with non-ST-segment elevation acute coronary syndrome 
(NSTEACS), the focus is on identifying those at higher 
risk of recurrent infarction or death. This then guides 
the application of evidence-based therapies such as an-
giography and appropriate revascularisation, powerful 
antithrombotic therapy and comprehensive secondary 
prevention. 

Evaluations of clinical practice have consistently shown 
underuse of risk stratification and consequent inappro-
priate application of evidence-based practice. This is 
particularly true for patients at higher risk of adverse 
events, who are often undertreated yet have the most to 
gain from evidence-based therapy. 

Optimising systems of care for STEMI

The acute occlusion of a major epicardial coronary vessel 
usually occurs in the context of poor collateral supply, 
and results in the rapid onset of myocardial necrosis ac-
companied by an increased likelihood of lethal arrhyth-
mia. These patients have the highest inhospital mortality 
rates, but these can be improved by prompt institution 
of reperfusion therapy. There is a clear relationship be-
tween longer time from symptom onset to reperfusion 
and increasing mortality rates. SNAPSHOT ACS, the 
comprehensive binational audit run in Australia and New 
Zealand during 2 weeks of May 2012,1 reported median 
times from hospital presentation to reperfusion (measured 
as door-to-needle time) of 42 minutes (interquartile range, 
25–70 minutes) for those receiving fibrinolysis, and 82 
minutes (interquartile range, 53–138 minutes) for those 
receiving primary percutaneous coronary intervention 
(PCI; measured as door-to-balloon time). While these 
median intervals fall within recommended benchmark 
goals, an appreciable proportion of patients fell outside 
these goals of 60 minutes and 90 minutes for fibrinolysis 
and primary PCI, respectively. More disturbingly, 32% 
of patients with confirmed STEMI presenting within 12 
hours of the onset of symptoms did not receive any form 
of reperfusion therapy.

Upskilling the health care professionals who make 
first contact with patients, to allow early performance 
and interpretation of electrocardiograms (ECGs), can 
dramatic ally reduce the time from symptom development 
to reperfusion in patients with STEMI. This approach 
is being implemented in a variety of settings involving 
paramedics, general practitioners and nursing practi-
tioners, with specialist support. Where the travel time 

to hospital is prolonged, fibrinolysis can be adminis-
tered in the field.2 A recent Australian epidemiological 
modelling study found that this was the most effective 
way to optimise timely reperfusion for STEMI in remote 
locations.3 Elsewhere, the nearest PCI-capable hospital 
can be notified once the diagnosis is made, the cardiac 
catheterisation laboratory (“cath lab”) activated, and the 
patient transported directly to the lab to meet the as-
sembled team.4

Hospitals without PCI facilities should have the capa-
city to efficiently transfer high-risk STEMI patients to 
a PCI-capable hospital, with or without first providing 
fibrinolysis.5 This transfer is most efficient if done direct 
from the emergency department, and requires an under-
taking from the ambulance service that these patients are 
a priority, and a similar commitment from the receiving 
PCI-capable hospital to provide emergency access to the 
cath lab. Hospitals with PCI services can shorten times 
to reperfusion through the application of simple local 
practices, including emergency department activation 
of the cath lab, emergency department bypass when the 
diagnosis has been made in the field, and routine feed-
back of outcomes to all those involved in provision of 
this service.6,7 

Patients with non-ST-segment elevation ACS 

Patients presenting with NSTEACS are usually older 
than those with STEMI, with more extensive coronary 
disease. Their inhospital mortality varies appreciably, 
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driven partly by the acute myocardial risk and partly 
by the presence of comorbidities.8 Outcomes can be im-
proved by application of intensive evidence-based care, 
including antithrombotic medications, revascularisation 
where appropriate, and application of secondary preven-
tion strategies.9 There is strong, consistent evidence that 
patients at the highest risk, with the most to gain from 
evidence-based therapies, are the least likely to receive it.10 
It appears that while clinicians recognise the contribution 
of factors — such as advanced age or presenting in cardiac 
failure or after cardiac arrest — to an adverse prognosis, 
there may be a reluctance to subject higher-risk patients 
to the risks of procedures or side effects of therapies, 
and uncertainty around the applicability of evidence to 
populations poorly represented in randomised trials.11,12

When clinicians do assign evidence-based treatments, 
they use clinical assessments that focus on the presence 
of ECG changes or biomarker elevation.13 Objective risk-
stratification tools, which include other prognostic fea-
tures including the presence of renal failure or advanced 
age, perform better than clinical assessment.14-16 These 
are available as mobile apps or on the internet,17,18 but 
are rarely used in practice.15 

Challenges to improving ACS care

There is an association between application of evidence-
based care and outcomes in patients with ACS;19 however, 
strategies to systematically improve such care in Australia 
have proven disappointing. In the large Discharge 
Management of Acute Coronary Syndromes (DMACS) 
project, a strategy focused on academic detailing of 
hospital staff together with reminders and discharge 
tools improved prescription of evidence-based discharge 
therapies from 57% to 69%. Important barriers to further 
improving uptake included high turnover of resident 
medical staff and senior clinician behaviour. The latter 
was characterised by a reluctance to accept some guide-
line recommendations and an unwillingness to change 
established practice. Despite the inclusion of strategies to 
improve communication of discharge plans to GPs, when 
patients were surveyed at 3 months, rates had fallen to 
48% and 52%, respectively.20 This suggests that additional 
factors conspire to erode continuation of evidence-based 
therapy after hospital discharge, and these are not affected 
by intensive inhospital interventions. 

Embedding routine risk stratification into 
clinical practice

The earlier appropriate care is applied, the greater the 
likelihood of continued application of evidence-based 
care, and the better the outcomes.21,22 Because risk strati-
fication should be one of the first objectives when assess-
ing an ACS patient, it provides the earliest opportunity 
to define care. Application of a risk-stratification tool 
provides unambiguous definition of the patient at high 
risk, who has the most to gain from evidence-based care, 
and this strategy is recommended in local and inter-
national ACS guidelines.23,24 It is imperative that any 
risk tool be linked to treatment recommendations; the 
United Kingdom National Institute for Health and Care 

Excellence guidelines provide graded recommendations 
for evidence-based care based on the Global Registry of 
Acute Coronary Events (GRACE) risk score.24 Despite 
the consistency of guideline recommendations, it is 
important to recognise that there is no interventional 
evidence to demonstrate that implementation of risk 
scores influences improvements in care and outcomes, 
although one study addressing this question is underway 
in Australia (Australian Clinical Trial Registration no. 
12614000550606).

Changing care in complex clinical environments is 
challenging. There are several overarching principles 
that govern successful practice change. These include 
securing administrative support, identifying clinical 
champions and ensuring the new practice has minimal 
impact on workload. 

Opportunities for improving secondary 
prevention

Secondary prevention, including application of evidence-
based therapies, cardiac rehabilitation, and long-term 
risk factor control contributes to prevention of half of the 
deaths after acute myocardial infarction, yet is consist-
ently underused.25,26 Patients undergoing revascularisa-
tion are more likely to receive appropriate secondary 
prevention than those who do not, despite the fact that 
the latter are at higher risk of subsequent events.27 Failure 
to revascularise appears to initiate a cycle of missed op-
portunity that can be corrected by early application of 
risk-assessment algorithms. These tools should contain 
treatment recommendations that define the therapies 
to be considered in hospital and those to be continued 
after discharge. Ensuring continuation of therapies after 
discharge remains challenging, and will require greater 
engagement of providers in the community committed 
to partnering with their patients to increase adherence 
to lifestyle improvement, risk factor control, and phar-
macological therapies.28
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