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Abstract: Understanding the similarities and differences between myocardial infarction with or
without ST-segment elevation is an essential step for proper patients’ management in current prac-
tice. Both syndromes are caused by critical stenosis or total occlusion of coronary arteries (mostly
due to thrombosis on atherosclerotic plaque), and manifest with a similar clinical presentation.
Recent epidemiologic studies show that the relative incidence of ST-segment elevation myocardial
infarction (STEMI) and non-ST-segment elevation myocardial infarction (NSTEMI) moves in an
opposite fashion (decreasing and increasing respectively), with a prognosis that is worse at short-
-term follow-up for STEMI but comparable at long-term. Current management differs, as for
STEMIs, immediate reperfusion is recommended, while for NSTEMISs, risk stratification is manda-
tory in order to stratify patients’ risk, and then decide the timing for coronary angiography. Peripro-
cedural and technical aspects of the interventional management, as well as antithrombotic medica-
tions, are for the most similarly implemented in the two types of MI, with routine radial access,
DES implant, and novel P2Y 12 inhibitors representing the standard of care in both cases.

The following review article aims to compare the two types of MI, with and without persistent ST-
segment elevation. The main purpose is to explore their similarities and differences and address ar-
eas of uncertainty with regards to clinical presentation, therapeutic management, and prognosis.
The identification of high-risk NSTEMI patients is important as they may require an individualised
approach that can substantially overlap with current STEMI recommendations, and their mortality

remains high if their management is delayed.
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1. INTRODUCTION

Acute coronary syndrome (ACS) is the most common
cardiovascular disease and one of the major causes of mor-
bidity and mortality worldwide. The term acute myocardial
infarction (AMI) is used when there is evidence of myocar-
dial necrosis consequent to an ischaemic injury. The traditio-
nal AMI classification sharply distinguishes ST-segment ele-
vation myocardial infarction (STEMI) from non-ST-seg-
ment elevation myocardial infarction (NSTEMI) based on
the presence or absence of persistent ST-segment elevation
on the electrocardiogram (ECG). Despite their different
ECG presentation, both STEMI and NSTEMI share the
same pathophysiologic grounds, and in most cases, are
caused by acute thrombosis on a culprit coronary atheroscle-
rotic plaque. In the case of STEMI, this often results in total
occlusion of the culprit coronary artery [1]. On the other
hand, in the case of NSTEMI, the angiographic pattern can
be more heterogeneous and generally considered more susp-
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icious for a critical stenosis than a total occlusion of the cul-
prit vessel. However, a complete occlusion can also be an an-
giographic finding in approximately 25% of cases, identify-
ing a high-risk subset (angiographically equivalent to
STEMI) more vulnerable to ischemic myocardial injury [2,
3]. This net (ECG-based) separation of these two subsets of
patients has been introduced for the purpose of selecting
those deriving the main benefit from immediate thrombolyt-
ic reperfusion, and then maintained over time in the era of
primary percutaneous coronary intervention (PCI).

Interestingly, the two types of MI share the same clinical
presentation. Common characteristic is the onset of myocar-
dial ischaemia that manifests with acute chest discomfort de-
scribed as pain, pressure, tightness, and burning. Chest pain-
equivalent symptoms may include dyspnoea, epigastric pain,
and pain in the left arm. In STEMI cases, the pain has been
reported to be more persistent and heavier, although a clear
distinction is not possible. Some patients may present with
less-typical symptoms such as abdominal pain, nausea/vomit-
ing, fatigue, palpitations, or syncope, causing diagnostic
challenges.
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2. EPIDEMIOLOGY AND PROGNOSIS

The number of patients presenting with STEMI has been
decreased considerably over the last decades, while the rate
of NSTEMI slightly increased. Specifically, the incidence
rates of STEMI decreased from 121 to 77 per 100.000,
whereas for NSTEMI increased slightly from 126 to 132 per
100.000, between 1997 and 2005 [4, 5]. Important changes
in public health policies prioritising primary prevention
strategies for the prevention and control of coronary artery
disease, as well as improved awareness of coronary risk fac-
tors, have had, as a result, the decline of the overall rate of
STEMI [4, 6]. Nowadays, NSTEMI is the dominant pheno-
type in AMI, although its recent trend is difficult to inter-
pret. In the last two decades, the massive evolution and use
of high sensitivity troponin assays resulted in a more easy di-
agnosis of NSTEMI [7]. Due to this increase in diagnostic
sensitivity, almost 30%-40% of patients who would have
been diagnosed with unstable angina based on CPK results
are now diagnosed with NSTEMI [8].

With regards to prognosis, STEMI patients appear to
have higher short-term mortality compared with NSTEMI
patients. This trend changes at 1- or 2-years follow-up when
their mortality rates become comparable. This seems to be
explained by differences in baseline patient characteristics,
including older age and a greater prevalence of co-morbidi-
ties in the NSTEMI population [9, 10], but also by the fact
that many NSTEMI patients remain undertreated because of
non-proper risk stratification. Deaths in the early phase fol-
lowing NSTEMI are more attributable to ischaemia/thrombo-
sis-related events, whereas, in the later phase, they are more
likely to be associated with the progression of atherosclero-
sis and non-cardiovascular cause. The mortality in STEMI
and NSTEMI patients is influenced by many clinical factors
like advanced age, Killip class, time delay to treatment, treat-
ment strategy, history of MI, diabetes mellitus, renal failure,
number of diseased coronary arteries, and left ventricular
ejection fraction (LVEF). Of note, in comparison with data
from the previous decade, the 6-month mortality has de-
creased considerably for both STEMIs and NSTEMIs [11,
12]. Several registries have highlighted this decline in short-
and long-term mortality, probably related to more effective
and timelier reperfusion therapy, modern antithrombotic ther-
apies, and new-generation drug-eluting stents [13, 14].

3. ELECTROCARDIOGRAPHY

The 12-lead electrocardiogram (ECG) is a crucial tool in
guiding the management of patients with ACS by sharply
distinguishing between a STEMI or NSTE-ACS scenario,
based on the presence (or lack) of persistent ST-segment ele-
vation in two or more contiguous leads. If the standard leads
are inconclusive and the patient has a clinical picture of on-
going myocardial ischaemia, additional leads should be re-
corded; left circumflex artery occlusion may be detected on-
ly in V7 - V9 or right ventricular MI only in V3R and V4R.
The mechanism of regional ST-segment deviation during
myocardial ischemia has been widely investigated and is re-
lated to regional loss of function of ion channels generating
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electrical gradients [15]. A new-onset ST-segment elevation
is traditionally considered as highly suggestive for ongoing
ischemia due to a total coronary occlusion that, if prolonged,
causes an extensive and irreversible myocardial injury. In
this case, an immediate recanalization is the only effective
treatment to ensure myocardial salvage, preserve cardiac
function, and improve clinical outcomes [16]. On the other
hand, angiographic series showed that the absence of an ST-
segment elevation during ACS more frequently reflects criti-
cal (and often complex) coronary stenoses, in the absence of
total coronary occlusion [2]. A number of ECG patterns in
NSTEMI patients have been suggested for high clinical risk
(‘STEMI equivalents’) scenario. The presence of new T-
wave inversion in anterior leads in patients admitted with
ACS is highly suspicious for critical stenosis (or even occlu-
sion) of the proximal LAD artery and associates with worse
outcomes when patients were medically treated. This condi-
tion, now diffusely known as Wellen’s syndrome, is noted
for having a significant portion of the left ventricle in jeo-
pardy for progressing to anterior MI with no (or minimal)
cardiac biomarkers elevation. The typical ECG pattern is
characterized by deeply inverted symmetric T waves (75%
of cases) or biphasic T waves (25% of cases) in leads V2-
V3, normal precordial R-wave progression, in the absence
of pathologic Q-waves and ST-elevation (Fig. 1A). More re-
cently, de Winter ef al. claimed that the presence of abnor-
mally prominent (hyperacute) T-waves in leads V1-V4 pre-
ceded by an upsloping ST-D (de Winter’s pattern) can also
associate with occluded or critically stenosed proximal
LAD, with a significant risk for impending anterior wall MI
(Fig. 1B) [17]. These conditions, characterized by anterior
ECG abnormalities in the absence of a clear ST-segment ele-
vation, are currently considered as a high-risk flag for ad-
verse outcomes, and cardiologists are advised to refer these
patients to urgent coronary angiography.

A B

Fig. (1). A. Wellen’s syndrome: Deeply inverted T waves in leads
V2 and V3 (may also be seen in leads V1, V4, V5, and V6) OR
biphasic T waves (with initial positivity and terminal negativity) in
V2 and V3. B. De Winter's T Waves: Prominent (hyperacute) T-
waves in leads V1-V4 preceded by an upsloping ST-Depression
>1mm at the J- point in the precordial leads. (4 higher resolution /
colour version of this figure is available in the electronic copy of
the article).

4. MANAGEMENT

The management of patients with STEMI and NSTEMI
has evolved considerably over the last decades. The use of
primary PCI for STEMI is nowadays considered as the first-
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line treatment in patients within 12 hours of symptom onset,
provided it can be performed within 120 minutes from diag-
nosis and is associated with a reduction in mortality com-
pared with other reperfusion strategies [18]. If a timely pri-
mary PCI cannot be performed (time to intervention more
than 2 hours), fibrinolytic therapy is recommended as an al-
ternative reperfusion therapy (within 12 h of symptom
onset) in patients without contraindications. Primary PCI
may also be considered in patients with more than 12 h of
symptoms onset if there is ECG evidence of ongoing
ischaemia, ongoing chest pain, and/or heart failure, shock,
or malignant arrhythmias [18].

For NSTEMI, multiple algorithms for guiding invasive
management have been investigated over the years. Based
on current recommendations, the first step is to define the
risk of each patient in the acute setting and then proceed
with an immediate, early or delayed invasive strategy accord-
ing to the risk class [19]. Risk stratification is defined based
on pain characteristics, severity of pain, clinical findings,
ECG changes, biochemical markers and risk scores like the
Thrombolysis in Myocardial Infarction (TIMI) risk score,
and the Global Registry of Acute Coronary Events (GRACE
2.0) risk calculation score.

Patients with very high-risk NSTEMI should undergo ur-
gent coronary angiography within less than 2 hours after the
initial hospital admission [20], and ideally within 24 hours
[21, 22]. In a post hoc analysis of the ACUITY trial, a delay
to PCI of more than 24 hours was identified as an indepen-
dent predictor of 30-day and 1-year mortality in those pa-
tients presenting with high-risk features [23]. Patients with
recurrent symptoms or at least one intermediate-risk criteri-
on should receive coronary angiography within 72 hours of
first presentation [24, 25]. Low-risk patients may be treated
conservatively, and the indication for an invasive evaluation
can be done based on the evidence of myocardial ischaemia
during a non-invasive stress testing (Table 1).

With regards to peri-procedural technical aspects, the ra-
dial approach is considered the default access site nowadays
in all the ACS patients undergoing PCI by experienced ra-
dial operators [26-28]. Radial access is associated with low-
er risks of bleeding, vascular complications, need for transfu-
sion, and death in the whole setting of ACS. Another poten-
tial benefit of radial access is its association with a reduced
risk of acute kidney injury (AKI), as reported in another
large study [29].

New-generation DES is the first choice in all ACS pa-
tients. These devices have shown superior safety and im-
proved efficacy compared with first-generation DES and
bare-metal stents (BMS), with respect to lower risks of stent
thrombosis, prevention of restenosis, and need for repeat re-
vascularization. Most of the evidence comes from landmark
trials performed in STEMI patients [30, 31], but several
studies also investigated a mixed ACS population [32, 33].
Therefore, stenting with new-generation DES is recommend-
ed for any PCI irrespective of the type of MI, clinical presen-
tation, lesion type, planned non-cardiac surgery, anticipated
duration of DAPT, and concomitant anticoagulant therapy.
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Table 1. Recommendations for invasive coronary angiography
and revascularization in NSTEMI.

Recommendations for Invasive Coronary Angiography and Revascu-
larization in NSTEMI

Immediate Invasive Strategy (<2h) at least one of the following very-high-
-risk criteria:

Haemodynamic Instability or Cardiogenic Shock

Recurrent or Ongoing Chest Pain Refractory to Medical Treatment

Life Threatening Arrythmias or Cardiac Arrest

Mechanical Complications of MI

Recurrent Dynamic ST- or T-Wave Changes

Early Invasive Strategy (<24h) at least one of the following high-risk crite-
ria:

GRACE score >140
Rise or Fall in Cardiac Troponin Compatible with MI

Dynamic ST- or T-Wave Changes (symptomatic or silent)

Selective Invasive Strategy (<72h) at least one of the following intermedi-
ate-risk criteria:

Diabetes Mellitus
Renal Insufficiency (eGFR <60 mL/min/1.73 m2)
LVEF <40% or Congestive Heart Failure
Early Post-Infarction Angina
Recent PCI, Prior CABG

GRACE Risk Score >109 and <140

Note: Adapted from 2020 ESC Guidelines for the management of acute coronary syn-
dromes in patients presenting without persistent ST-segment elevation: The Task
Force for the management of acute coronary syndromes in patients presenting without
persistent ST-segment elevation of the European Society of Cardiology (ESC).

The concept of thrombus aspiration has been deeply in-
vestigated in the STEMI setting and its routine use nowa-
days is not recommended [34, 35], and should be considered
only in the case of large residual thrombus burden. Despite
lower evidence, this treatment modality cannot also be rec-
ommended in the NSTE-ACS [36]. In the recent TA-
TORT-NSTEMI trial on thrombectomy in NSTEMI pa-
tients, routine thrombus aspiration before PCI did not im-
prove clinical outcome at 12-month follow-up (Table 2)
[37].

The post-intervention management of both types of AMI
is similar and cardiac rehabilitation is recommended for all
patients following an acute myocardial infarction. Further-
more, the benefits of lifestyle modification and pharma-
cotherapy for secondary prevention continues to be impor-
tant. Primary prevention against sudden death is strongly rec-
ommended with implantable cardioverter-defibrillators (ICD-
s) for patients with severe myocardial impairment and
LVEF below 30-35% at least 6 weeks after myocardial in-
farction and irrespective of the type of AMI [38].

5. ANTITHROMBOTIC MEDICATIONS

Mainly similarities, but also important differences in an-
tithrombotic medications can be found between the STEMI
and NSTE-ACS settings. Generally, the choice of treatment,
the combination of drugs, the timing for administration, and
the in-hospital and long-term duration depend on patient’s
characteristics, clinical setting, comorbidities, and modality
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of revascularisation [39]. Platelet activation and aggregation
are crucial in the process of thrombus generation in any type
of AMI. Therefore, dual antiplatelet therapy (DAPT), con-
sisting of the combination of aspirin and P2Y 12 inhibitors,
is the cornerstone treatment for patients with AMI, especial-
ly among those undergoing PCI. The goal of this treatment
is to reduce the risk of future cardiovascular events and, addi-
tionally, prevent stent thrombosis.

Aspirin is the basis of treatment for inhibition of throm-
boxane A2 generation. Aspirin treatment is started with a
loading dose (150-300 mg p.o. or 75-250 mg i.v.), followed
by maintenance treatment which is normally complete with
a dose > 75 mg/d. (Table 3). The preferred P2Y12 inhibitors
in both STEMI and NSTEMI are nowadays prasugrel (60mg
loading dose and 10 mg maintenance dose once daily p.o.)
and ticagrelor (180 mg p.o. loading dose and 90 mg mainte-
nance dose twice daily) (Table 3). Both drugs have a more
rapid onset of action, better absorbable and a stronger anti-
platelet effect than clopidogrel, and they have proved to be
superior for improving clinical outcomes [40, 41]. Prasugrel
has been tested against 300 mg loading and 75 mg/day main-
tenance dose of Clopidogrel in the Trial to Assess Improve-
ment in Therapeutic Outcomes by Optimizing Platelet Inhibi-
tion with Prasugrel-Thrombolysis in Myocardial Infarction
(TRITON-TIMI) 38, included both STEMI and NSTEMI pa-
tients. Prasugrel treated patients had less cardiovascular
events at a 15-month follow-up (11.2% vs 9.3%) driven
mainly by a significant reduction in periprocedural MI (from
11.2% to 9.3%). However, these benefits came with an in-
creased risk of major and minor bleeding. Prasugrel is con-
traindicated in patients aged more than 75 years old, in pa-
tient with bodyweight lower than 60 kg and in these with pre-
vious stroke or transient ischaemic attack [41], and only indi-
cated in those with known coronary anatomy [42].

Ticagrelor has been investigated in the Study of Platelet
Inhibition and Patient Outcomes (PLATO) where again
mixed population of STEMI and NSTEMI patients were test-
ed against Clopidogrel. At 12 months, the primary endpoint
- a composite of death from vascular causes, myocardial in-
farction, or stroke -occurred in 9.8% of patients receiving
ticagrelor as compared with 11.7% of those receiving clopi-
dogrel. While minor bleeding was more common with tica-
grelor, the major bleeding risk was comparable to that with
clopidogrel. Ticagrelor is recommended for all AMI pa-
tients, regardless the type (STEMI or NSTEMI), regardless
of the initial treatment strategy, including those pre-treated
with clopidogrel [40].

Head to head comparison of these two novel P2Y 12 in-
hibitors, showed that among patients who presented with
acute coronary syndromes with or without ST-segment eleva-
tion, the incidence of death, myocardial infarction, or stroke
was significantly lower among those who received prasugrel
than among those who received ticagrelor. Interestingly, the
incidence of major bleeding was not significantly different
between the two groups [43]. Based on the results of this
study, the more recent ESC guidelines recommend prasugrel
as the preferred P2Y 12 receptor inhibitor for NSTE-ACS pa-
tients who proceed to PCI [19].
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Despite the dominant role of these two more potent nov-
el P2Y 12 inhibitors, clopidogrel still has important role in
the antiplatelet management in AMI whenever prasugrel and
ticagrelor are not available or contraindicated [44]. Impor-
tantly, clopidogrel is the P2Y 12 inhibitor of choice whenev-
er triple therapy is needed in patients requiring oral anticoag-
ulation (OAC) after PCI and AMI. In these patients, triple
therapy with aspirin, clopidogrel and an OAC for longer
than 1 month and up to 6 months should be considered, al-
ways after careful examination of their bleeding risk [45].

Cangrelor, a potent intravenous reversible P2Y 12 inhibi-
tor with a rapid onset and offset of action, has been ex-
amined in three randomized controlled trials enrolling pa-
tients with PCI for stable angina or ACS against clopidogrel
loading or placebo [46-48]. A meta-analysis of these studies,
in which 69% of patients were undergoing PCI for AMI
(both STEMI and NSTEMI), observed a 19% relative risk re-
duction in periprocedural death, MI, ischaemia-driven revas-
cularization, and stent thrombosis (Cangrelor 3.8% vs clopi-
dogrel 4.7%; p = 0.007), with a 39% relative risk reduction
in stent thrombosis alone [49]. TIMI bleeds were increased,
but there was no increase in the rate of transfusions. At pre-
sent, Cangrelor is indicated at the time of PCI in patients
who have not been exposed to pre-treatment with oral
P2Y12 inhibitors.

Periprocedural anticoagulation is recommended for all
patients in addition to antiplatelet therapy during primary
PCI or PCI for NSTEMI (Table 3). Unfractionated heparin
(UFH) is primary recommended in all cases of PCI with a
standard dose of 50-70 IU/kg, allowing an additional dose of
bail-out GP IIb/IIla inhibitors and this recommendation is
the same for primary PCI as for PCI in NSTEMI [50]. Re-
garding other anticoagulant options, enoxaparin should be
considered as an alternative to UFH treatment in STEMI pa-
tients [51], while in NSTEMI cases, enoxaparin should be
considered in patients pre-treated with subcutaneous enoxa-
parin [52]. Fondaparinux did not show any benefit in the sett-
ing of primary PCI and is, therefore, not recommended in
STEMI patients [53] but is widely used in NSTEMI pa-
tients. In NSTEMI, whenever fondaparinux is used as a pre-
interventional anticoagulation therapy, a single bolus UFH
(85 TU/kg, or 60 IU in the case of concomitant use of GP
[Ib/I1a receptor inhibitors) is indicated [54]. With regards to
the bivalirudin, recent data showed benefit regarding the
bleeding complications with a cost of a higher risk of acute
stent thrombosis. In the recent MATRIX trial, including
both NSTEMI (47%) and STEMI (53%) patients, bi-
valirudin did not reduce the incidence of the primary end-
point compared to UFH [55], thus bivalirudin is considered
a second line anticoagulant agent. Finally, with regards to
GP IIb/IlIa inhibitors in PCI-treated patients, currently rec-
ommended only as a bail-out in high thrombotic settings and
are not indicated in patients where the coronary anatomy is
not known [56]. Of note, most of the relevant GP IIb/IIla in-
hibitor trials are old and come before the establishment and
the routine use of the novel oral P2Y 12 Inhibitors.

Irrespective of the final revascularization strategy, the
standard of care and the default DAPT duration in patients
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with AMI is 12 months. The individualization of the deci-
sion with shorter (6 months) or longer (>12 months) should
be considered based on the concomitant bleeding risk and
thrombotic risk of each patient [45]. Patients with complex
PCI have a higher risk of ischemic events and they benefit
from long-term DAPT only if they are considered a low
bleeding risk. Prospective data from the Dual Antiplatelet
Therapy (DAPT) study [57] and Prevention of Cardiovascu-
lar Events in Patients with Prior Heart Attack Using Tica-
grelor Compared to Placebo on a Background of Aspir-
in-Thrombolysis in Myocardial Infarction 54 (PEGASUS-TI-
MI 54) study [58] now have confirmed the benefits of pro-
longed DAPT to prevent MACE (the risks of stent thrombo-
sis, major adverse cardiovascular and cerebrovascular events
and the risk of cardiovascular death, myocardial infarction,
or stroke respectively) in patients with AMI with an in-
creased risk of bleeding. These data suggested that when
concordant, bleeding, more than ischemic risk, should in-
form decision-making on the duration of DAPT [59].

6. COMPLICATIONS

STEMIs and NSTEMIs also share the same complica-
tions, although their rate can differ. Cardiogenic shock (CS)
complicates 6-10% of all STEMI cases and 3-5% of
NSTEMIs and remains a leading cause of death, with in-hos-
pital mortality rates 50% [60, 61]. Ventricular failure is the
major cause of cardiogenic shock in AMI. Mechanical com-
plications of AMI represent less frequent causes of CS [ven-
tricular septal rupture (4%), free wall rupture (2%), and
acute severe mitral regurgitation (7%)]. They may occur in
the first days following STEMI and are less often in
NSTEMIs. In patients with cardiogenic shock, irrespectively
of the type of the AMI, immediate coronary angiography is
indicated, and PCI is the most frequently used revasculariza-
tion modality [62]. In the cases of multivessel disease in sett-
ings of CS, the current recommendations suggest a signifi-
cant clinical benefit of a culprit-lesion-only strategy [63].

No-reflow develops in almost 5% of the patients with
AMI during PCI and is characterised by inadequate myocar-
dial reperfusion at the microcirculatory level [64]. Depend-
ing on the definitions used, 10-40% of patients undergoing
primary PCI for STEMI may show evidence of no-reflow
[65]. Similar rates of distal embolization of thrombotic mate-
rial and no-reflow phenomenon observe in NSTEMI, rang-
ing from 15% to 40% [66].

7. DISCUSSION

STEMI and NSTEMI have probably more in common
than in difference (Tables 2 and 3). They share the same
pathophysiology, risk factors, demographics, and clinical
presentation. Additionally, the two entities have similar
long-term prognosis, even though different management is
recommended. Antithrombotic medications, the peri- and
post-interventional management, as well as long-term treat-
ment, are substantially the same. Another common point is
that secondary prevention is crucial for both entities and
they have exactly the same secondary prevention therapies
to avoid recurrent ischaemic events.
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The major difference between the two entities is related
to the timing of the revascularisation. Based on different
ECG presentation and ‘expected’ angiographic findings, cur-
rent guidelines recommend a differential approach in these
two scenarios: (a) an emergent coronary angiography with
primary PCI is considered mandatory in STEMI, to restore
epicardial coronary patency and reinstate myocardial perfu-
sion promptly [18]; conversely, (b) a routine immediate
reperfusion is not requested for NSTEMI, with a time-to-an-
giography depending on clinical and laboratory data [19].
As there is no debate about the benefits of primary PCI in
STEMI, an immediate reperfusion is not accepted so far in
the heterogeneous group of NSTEMI patients. However, the
NSTEMI subgroup with very high-risk characteristics Table
1 has a similar time frame revascularisation recommenda-
tion with STEMI patients (<120 min) and this suggestion
has been included both in ESC and ACC/AHA recent guide-
lines [19, 67].

Nowadays, there is a consistent evidence that early coro-
nary angiography (first 24 hours after hospital admission) in
high-risk NSTEMI patients is associated with reduced all-
cause mortality and cardiovascular mortality at long-term fol-
low-up [19]. Several studies have demonstrated that early an-
giography and revascularization reduce the risk of refractory
ischemia, recurrent myocardial infarction, repeat hospitaliza-
tion, and death [68-70]. The question that still exists is if the
motto ‘time is muscle’ that we use in STEMI can be ad-
dressed in the NSTEMI group. Despite less recent data point-
ed out that there is no difference in the extent of myocardi-
um necrosis or major adverse events between those treated
within the first 2 h vs 24-48 h [71], some more recent evi-
dence showed that there is a trend to a reduction in major is-
chemic events (mostly new myocardial infarctions) in those
subjected to angiography and revascularization within the
first 2 h. The recently published RIDDLE-NSTEMI trial,
showed that an immediate invasive strategy (median time
1.4 hours) was superior in improving cardiovascular out-
comes compared with a delayed invasive strategy (median
time 61.0 hours), mainly driven by a reduction in the rates of
reinfarction. Interestingly, only one-third of the patients in
this trial were high risk (based on a GRACE score >140)
[72].

Although this binary ‘in or out’ approach in AMI is still
appealing for clinical and operational purposes, with the limi-
tations we addressed above, the ability of ECG in discrimi-
nating between the presence or absence of acute coronary oc-
clusion (based on the solely up- or downwardly ST-devia-
tion) is also questionable. Indeed, in a considerable propor-
tion of NSTE-ACS patients (approximating at 25%) the
ECG fails this critical task and is then contradicted by the an-
giographic examination identifying a total culprit occlusion.
.More than two-thirds of these cases present with either a
right coronary or left circumflex artery involvement, with a
predominant inferolateral and posterior infarct location [2, 3,
73-75]. Matching these data, total occlusion of the left cir-
cumflex is infrequently reported in studies investigating
STEMI patients (only 15% of cases) [74] due to the silent na-
ture of perfused territory on 12-lead ECG [2, 73].
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Table 2. Main similarities and differences in pathophysiology, angiography, electrocardiography, and clinical features between STE-
MI and NSTEMI.

- STEMI | NSTEMI
Pathophysiology -
Cause Atherosclerosis (plaque rupture, plaque erosion)
Macroscopically Total coronary occlusion Subtotal occlqsion .
25% of the cases present with total occlusion
Heterogenous angiographic pattern
Angiographic Findings Total coronary occlusion Critical (and often complex) coronary stenosis
25% of the cases present with total occlusion
Persistent (>20 min) ST-segment elevation Trgnsu:nt (=20 “.““) ST-segment elevathn
o Persistent or transient ST-segment depression
ECG Findings New or presumed new LBBB . . P
. T-wave inversion, flat T waves, or pseudonormalization of T waves
Isolated posterior MI
Normal ECG
Clinical Features -
. . Acute chest discomfort is described as pain, pressure, tightness, and burning. Chest pain-equivalent symptoms may include dysp-
Clinical Picture - > . .
noea, epigastric pain, and pain in the left arm
Corresponding Risk Factors The same risk factors of coronary artery disease
Secondary Prevention The same principles of secondary prevention

Table 3. Main similarities and differences in treatment and outcome between STEMI and NSTEMI.

- STEMI NSTEMI

Depending on the risk stratification (see Table 1)
Immediate invasive strategy (<2h) in very high-risk

Immediate reperfusion by primary percutaneous coronary patients.
Management intervention (PCI) or, if not available in a timely manner, | Routine early invasive strategy in high-risk patients
by fibrinolytic therapy. (<24h).
Selective invasive strategy in intermediate / low-risk
patients.
Procedural Aspects of the Percutaneous
Coronary Intervention Strategy
Access Radial access is recommended over femoral access if performed by an experienced radial operator.
Type of Stent Stenting with new-generation DES is recommended over BMS for any PCI irrespective of clinical presentation, le-

sion type, planned non- cardiac surgery, anticipated duration of DAPT, concomitant anticoagulant therapy.

Thrombus Aspiration It is not recommended routinely.

Adjunctive Antithrombotic Medication Is crucial and mandatory to inhibit platelet activation and anticoagulation.

Aspirin is recommended for all patients without contraindications at an initial oral loading dose of 150-300 mg (or
75-250 mg i.v.), and at a maintenance dose of 75-100 mg daily long-term.
Prasugrel or Ticagrelor is the first choice option.
Prasugrel should be considered in preference to ticagrelor for NSTE-ACS patients who proceed to PCI.

. Ticagrelor irrespective of the planned treatment strategy (invasive or conservative) (180 mg LD, 90 mg b.i.d.).
Antiplatelet Treatment, type of P2Y12 Prasugrel in P2Y 12 receptor inhibitor-naive patients proceeding to PCI (60 mg LD, 10 mg/d as the standard dose, 5
mg/d for patients aged > 75 years or with a bodyweight.

Clopidogrel (300 - 600 mg LD, 75 mg daily dose), only when prasugrel or ticagrelor are not available, cannot be
tolerated, or are contraindicated.
Prasugrel is not recommended in NSTEMI patients in whom coronary anatomy is not known.

Heparin is indicated.
Enoxaparin (i.v.) should be considered as an alternative to heparin in STEMI patients and in NSTEMI patients pre-
.. . . treated with subcutaneous enoxaparin.
Peri-interventional Anticoagulant . . . .
Fondaparinux is not recommended in STEMI patients.
Treatment L . . .
Bivalirudin is considered a second line anticoagulant agent.
GP IIb/IIa inhibitors should be considered for bail-out if there is evidence of no-reflow or a thrombotic complica-
tion.

Post Interventional Management DAPT is recommended for 12 months unless there are contraindications such as the excessive risk of bleeding.

Low-dose rivaroxaban may be considered for patients at high ischaemic risk and low bleeding risk, receiving as-
pirin and clopidogrel.

Prognosis and Outcome

Short-term Mortality Higher 30-days mortality in STEMI patients.
Long-term Mortality Similar long-term mortality in STEMI and NSTEMI patients.
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These patients with ‘missed STEMI” and total culprit oc-
clusion systematically receive a delayed (but guidelines-com-
pliant) invasive management, being referred to coronary an-
giography 24-48 hours after initial presentation [2, 3,
73-77]. This point raises considerable concerns due to the
established detrimental impact of an acute culprit occlusion
on outcomes and potential benefit from earlier reperfusion.
Among the 13,608 patients enrolled in the TRITON-TIMI
38 (Trial to Assess Improvement in Therapeutic Outcomes
by Optimizing Platelet Inhibition with Prasugrel-Thromboly-
sis In Myocardial Infarction 38) [2], 1,198 (or 8.8%) present-
ed with an anterior ST-depression, of whom 314 (or 26.2%)
showed culprit occlusion at coronary angiography (per-
formed at a median time from ECG of 29.4 h), with a left cir-
cumflex involvement in 50% of the cases. 30-day outcomes
(namely, death and MI) were significantly worse in patients
with culprit occlusion as compared with those without, con-
firming prognostic relevance of this factor and the current in-
adequate management of these patients [2].

Additional ECG criteria have been proposed to unravel
this diagnostic knot and narrow the diagnostic gap between
ECG and angiography, including the magnitude/location of
ST-depression, ST-elevation in aVR, R/S ratio in leads V1-
V2, T-wave width/morphology following ST-depression
(i.e., de Winter’s sign), but evidence remains non-conclusive
[73-76, 78-81]. The use of additional posterior (V7-V9) and
right (especially V4R) precordial leads is of valid help in th-
ese cases, potentially unmasking STEMI cases concealed on
the standard 12-leads recording, but also this approach is
considered unsatisfactory [82, 83].

Therefore, patients presenting with NSTE-ACS and cul-
prit occlusion represent a blind spot to the guidelines, whose
identification remains challenging, and for whom a dedicat-
ed (pre-angiographic) diagnostic/therapeutic track is not cur-
rently defined [19, 39]. Although universally accepted and
relatively easy-to-use (especially in emergency setting), the
current STEMI/NSTE-ACS classification primarily based
on an ECG (ST- centred) analysis, entails relevant limita-
tions and does not fully meet contemporary clinical needs.
Such a practical (but somehow artificial) classification is fat-
ed to remain physician-friendly but potentially counterpro-
ductive for the patients in the modern era of extensive availa-
bility and use of PCI.

Finally, one other additional group of patients, where
STEMI and NSTEMI population overlap are the patients
with transient (< 20 min) ST elevation (tSTEMI). The man-
agement of this subgroup is still a therapeutic challenge as it
is unclear what is the optimal timing of revascularization
and whether they should be treated with a STEMI-like or
NSTEMI-like approach. This group compromises about
6-7% of AMI patients. The data so far are conflicting in this
group of patients regarding the management. Some old data
have shown that tSTEMI was associated with less myocar-
dial damage, less extensive coronary artery disease, higher
TIMI flow in the culprit artery, and better cardiac function
[84]. The recent TRANSIENT trial showed that infarct size
in transient STEMI is small and is not influenced by an im-

€230421189013

Current Cardiology Reviews, 2021, Vol. 17, No. 4

mediate or delayed invasive strategy. In addition, short-term
MACE was low and not different between the treatment
groups [85]. Other studies have showed that tSTEMI pa-
tients have a relatively benign course with a better outcome
than both STEMI and NSTEMI patients when treated by an
early invasive approach [86].

CONCLUSION

Undoubtedly STEMI and NSTEMI have many similari-
ties with regards the pathophysiology, epidemiology, clini-
cal presentation, and management. NSTEMI is associated
with a more favourable prognosis than STEMI, but the risk
of in-hospital death for these high-risk NSTEMI patients is
also high. It is very important to recognise early these high-
-risk STEMI equivalents because they experience a similar
degree of myocardial damage and thus would benefit from
urgent PCI. Early revascularization may limit infarct expan-
sion and improve the overall prognosis in high-risk NSTE-
MI patients. Someone could argue that the high-risk group
of NSTEMI patients and STEMI patients are overlapping
clinical entities in the acute coronary syndrome spectrum of
disease.

Recognition of STEMI-equivalents like NSTEMI with
missed total occlusion represents a chance for earlier inter-
vention with prompt coronary angiography. These patients
need as soon as possible reperfusion and their mortality re-
mains high if there is no treatment. To date, implementing
an appropriate algorithm for the correct and timely identifica-
tion of the full spectrum of ACS patients suffering an acute
coronary occlusion (regardless of ST-segment deviation) is
crucial to facilitate earlier revascularization (following a
“STEMI-like pathway”) and improve prognosis in contempo-
rary practice.
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