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Abstract

Early recognition and timely treatment of acute ST-elevation myocardial infarction 
(STEMI) are imperative for positive patient prognosis. STEMI management is a race against 
time. The primary consideration is urgent reperfusion of infarct-related arteries using primary 
percutaneous coronary intervention (PCI). Despite recent improvements in health care quality 
and treatment modalities, the morbidity and mortality of STEMI remain high, especially in 
patients with complications of cardiogenic shock (CS). Recently, there have been updates 
in the scientific evidence regarding STEMI management. This article highlights the most 
important parts of the 2020 Taiwan STEMI Guideline and reviews the epidemiology, diagnosis, 
prehospital implementation, antiplatelet therapy, PCI plan, CS, and post MI care of STEMI 
patients in Taiwan.
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Introduction

In recent decades, the survival rate of ST-
elevation myocardial infarction (STEMI) has 
been improving in Taiwan as a result of timely, 
appropriate use of primary percutaneous coronary 
intervention (PCI) and optimal guideline-
directed medical therapies.1 With more scientific 
evidence being published, the guidelines for 
management of STEMI in Taiwan have been 
revised recently.2 The guidelines emphasize 
the importance of early STEMI detection by 
prehospital electrocardiography (ECG) and rapid 

transportation to a PCI-capable hospital as fast 
as possible. Three different P2Y12 inhibitors are 
recommended in Taiwan and the choice of which 
one depends on a balance between ischemia 
and bleeding risk. With regard to primary PCI, 
the important issues are duration of door-to-
wire time, vascular access options and complete 
revascularization. There are now also some novel 
concepts and treatment choices for cardiogenic 
shock (CS) management. For STEMI patients 
with diabetes and hypercholesterolemia, the 
latest, newly developed drugs not only control 
sugar and cholesterol but also significantly lower 
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subsequent cardiovascular events. These drugs 
are recommended in the guidelines and should be 
considered for long-term use after discharge. 

Epidemiology

In Taiwan, the overall incidence of acute 
myocardial infarction (AMI) has progressively 
increased since 1999 and remained at a stable 
level since 2008, through the last dacade.1 
Contrasting with an increasing incidence of non 
ST-segment elevation myocardial infarction 
(NSTEMI) between 2009 and 2015, STEMI has 
been decreasing, with the exception of young 
groups under 55 years old.1 More patients 
with diabetes mellitus and hypertension have 
suffered NSTEMI, whereas more patients with 
dyslipidemia have developed STEMI. In Taiwan, 
the treatment of patients with STEMI is mostly 
by primary PCI instead of by fibrinolytic therapy. 
The median door-to-balloon (D2B) time in 
Taiwan has shortened from 96 minutes (2008-
2010) to 71 minutes (2012-2015) during two 
different periods.3 The mortality rate of STEMI 
has been reduced from 9.3% in 2009 to 7.6% in 
2015.1 However, the mortality rate among STEMI 
patients has been higher in females than in males. 
The percentage of post-STEMI standard medical 
treatment utilization for secondary prevention has 
been lower in Taiwan than in Western countries. 

Diagnosis

According to the Fourth Universal Definition 
of AMI, the diagnosis of AMI depends on the 
presence of acute myocardial injury, clinical 
evidence of ischemia, significantly elevated 
cardiac troponin level, and at least one of the 
following: Symptoms and/or signs, ECG dynamic 
changes or any imaging document of new regional 
wall motion abnormality.4 STEMI is typically 
an event involving coronary plaque rupture 
and thrombus formation, leading to transmural 
myocardial injury or necrosis. A key examination 

which needs to be done quickly is the 12-lead 
ECG, and the immediate transmission of the 
ECG to emergency physicians or cardiologists 
for interpretation through any mobile messaging 
system facilitates early diagnosis. High-sensitivity 
cardiac troponin (hs-cTn) is a useful biomarker 
which can assist in rapidly ruling in or out AMI 
(Figure 1).5 For STEMI equivalents, including 
posterior STEMI, left main infarction, pre-existing 
left bundle branch block with superimposed 
STEMI without typical ST segment elevation on 
standard ECG, the strategy of management should 
be the same as STEMI.

Prehospital implementation

It is crucial to enhance public alertness 
about the symptoms and signs of STEMI because 
its morbidity and mortality apparently increase 
with any delay in diagnosis and reperfusion.6 It is 
better that STEMI patients be sent to hospital by 
ambulance under emergency medical technicians’ 
(EMT) supervision, and transported to PCI-
capable hospitals (Figure 2).7 Currently, primary 
PCI for STEMI is the major reperfusion therapy in 
Taiwan, unless hindered by pandemic infectious 
disease or occurring on small, outlying islands 
where fibrinolytic therapy should be considered 
first.3,8 In order to speed up transportation and 
overcome possible causes of delay it is important 
to optimize and integrate the STEMI network 
with the emergency medical system. Prehospital 
loading of dual antiplatelet therapy (DAPT) 
by EMT under physician’s supervision may be 
considered.9 If STEMI is complicated by out-of-
hospital cardiac arrest, emergency PCI should be 
performed after re-establishment of spontaneous 
circulation. For comatose patients after resuscita-
tion, targeted temperature management is sug-
gested to improve survival rate and neurologic 
functional outcome.10 Early hypothermia as a 
result of cooling strategy in the ambulance could 
cause a worse outcome and is not recommended.11
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Figure 1. Recommendations for ACS rapid diagnosis with hs-cTn protocol. Delta = (3 hr – 0 hr) / 0 hr hs-
cTn. Adapted from Reference 5.

Figure 2. Summary of transportation pathways and targeted door-to-wire time for primary PCI in Taiwan, 
depending on location and patient distribution. Adapted from Reference 2.
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Antiplatelet therapy

DAPT is one of the major therapies for 
STEMI. There are new-generation P2Y12 
inhibitors such as prasugrel and ticagrelor which 
have stronger antiplatelet effects than clopidogrel, 
but carry higher bleeding risk. Clopidogrel (300-
600 mg loading, 75 mg daily dose) has been 
used for STEMI for a long time in Taiwan. 
Slower onset and variable drug response are 
two disadvantages of clopidogrel, with the latter 
occurring more commonly in Asian populations.12 
Ticagrelor (loading dose 180 mg, maintenance 
dose 90 mg twice daily) was introduced in 
Taiwan to make up for these deficiencies, 
whereby clopidogrel remains available for 
patients with high bleeding risk factors, such as 
old age, renal insufficiency, anemia, lean body 
mass, anticoagulant medication usage, history 
of intracranial hemorrhage or major bleeding. 
Data series from Japan show that reduced dose 
prasugrel (loading/daily dose: 20/3.75 mg) may be 
another viable choice for STEMI undergoing PCI 
in Taiwan.13

PCI plan

In addition to reducing D2B time, recent 
studies have reinforced the importance of reducing 
total ischemia time by decreasing the time from 
symptom onset to diagnosis, and from diagnosis 
to reperfusion.14 During primary PCI, balloon 
dilatation may not be the first step. Therefore, 
door-to-wire time rather than traditional D2B 
time has been introduced in the guidelines. A 
door-to-wire time ≤ 60 minutes for patients 
with diagnosed STEMI that are transferred in 
for primary PCI, and a door-to-wire time ≤ 90 
minutes for fresh cases at triage are recommended. 
Radial access during primary PCI, by experienced 
operators, is preferred over femoral access in high 
volume centers.15 Deployment of contemporary 
drug-eluting stents is suggested for STEMI cases 
undergoing primary PCI.16 Since the thrombosis 
burden and severity varies in each case, the 

treatment strategy should be individualized, 
and the technique and procedure for thrombus 
aspiration is not routine.17 In STEMI patients 
with multi-vessel disease (MVD), complete 
revascularization at the index primary PCI or in 
staged PCI is beneficial.18 However, culprit lesion-
only PCI is suggested during primary PCI if 
complicated by CS.19

Cardiogenic shock

A hear t  team approach i s  impor tant 
for  STEMI with  CS,  in  order  to  manage 
mechanical complications and to optimize the 
revascularization strategy.20 Immediate PCI may 
be suitable for culprit vessels in STEMI with 
CS.19 It is also reasonable to perform complete 
revascularization for STEMI with CS and MVD 
before discharge.21 In Taiwan, mechanical 
circulatory support,  such as percutaneous 
cardiopulmonary support ,  extracorporeal 
membrane oxygenation, or ventricular assist 
device may be regarded as a bridge therapy for 
complicating CS, and whether intra-aortic balloon 
pumping is necessary or not depends on the 
clinical situation.22

Post myocardial infarction care

To optimize control of blood pressure less 
than 130/80 mmHg by angiotensin converting 
enzyme inhibitor (ACEI)/angiotensin receptor 
blocker (ARB), the use of long-acting beta-blocker 
(BB) and/or calcium channel blocker (CCB) 
is warranted in STEMI patients.23 In patients 
with heart failure and reduced ejection fraction 
(HFrEF), BB, ACEI/ARB and mineralocorticoid 
receptor antagonists are suggested to improve 
outcome.24 For all STEMI patients, ACEI/ARB 
and BB should be administered routinely, if there 
is no contraindication.25 In STEMI with diabetes, 
HbA1c should be maintained < 7% in general, 
and could be individualized, varying from 6.5% 
to 8% according to the patient’s condition, and 
hypoglycemia concerns.26 Although metformin is 
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the first-line agent, sodium/glucose cotransporter 
2 inhibitor (SGLT-2i) and glucagon-like peptide-1 
receptor agonist are preferred due to their benefits 
on prognosis. SGLT-2i also improves clinical 
outcomes in STEMI patients with HFrEF.27 The 
target of low-density lipoprotein cholesterol 
(LDL-C) is < 70 mg/dL in STEMI, and lowering 
down to 55 mg/dL may be considered.28 The 
LDL-C lowering therapies include statins, 
ezetimibe and/or proprotein convertase subtilisin/
kexin type 9 inhibitors.29 
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