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UNSTABLE ANGINA AND NON-ST ELEVATION 
MYOCARDIAL INFARCTION: TREATMENT 

AND PROGNOSIS

ANGINA INSTÁVEL E INFARTO AGUDO DO MIOCÁRDIO SEM SUPRADESNIVELAMENTO 
DE ST: TRATAMENTO E PROGNÓSTICO

ABSTRACT
Cardiovascular diseases are the main cause of death in the adult population worldwide, 

with acute coronary syndrome (ACS) being the most prevalent. We know that, presently, 
from an epidemiological point of view, non-ST elevation ACS is the most frequent form of 
clinical presentation of ACS, in about 62% of cases. Recently, important advances regar-
ding antiplatelet and anticoagulant therapy exist, capable of reducing mortality associated 
with coronary heart disease. Moreover, early invasive stratification has played a key role 
in the improvement in prognosis. Thus, the choice of therapy and stratification should be 
evaluated individually and can modify short- and long-term outcomes.

Keywords: Acute Coronary Syndrome; Treatment; Prognosis.

RESUMO
Objetivo: As doenças cardiovasculares são responsáveis pela principal causa de 

óbitos na população adulta mundial, sendo a síndrome coronariana aguda (SCA) a mais 
prevalente entre elas. Resultados: Sabemos que hoje, do ponto de vista epidemiológico, 
a coronariopatia aguda sem supradesnivelamento de ST tornou-se a forma mais frequente 
de apresentação clínica da SCA, aproximadamente, em 62% dos casos. Nos últimos 
anos, houve importantes avanços em relação à terapêutica antiplaquetária e anticoagu-
lante capazes de reduzir a mortalidade associada à doença coronariana. Além disso, a 
estratificação invasiva precoce teve papel fundamental nesse incremento de prognóstico. 
Conclusão: Dessa forma, atualmente, a escolha terapêutica e de estratificação devem ser 
avaliadas individualmente e podem modificar desfechos em curto e longo prazo.

Descritores: Síndrome Coronariana Aguda; Tratamento; Prognóstico.

REVIEW/REVISÃO

INTRODUCTION
Cardiovascular diseases are the main cause of death of 

the world’s adult population, with acute coronary syndrome 
(ACS) being the most prevalent disease.¹ In the United 
States, a person dies of coronary disease every 1 minute.² 

We divided ACS into ST-elevation acute myocardial 
infarction (STEAMI) and non-ST elevation acute myocardial 
infarction (non-STEAMI), with the latter consisting of STEAMI 
and unstable angina (UA).

We know that today, from an epidemiological point 
of view, non-STEAMI is the most frequent form of clinical 
presentation of ACS,¹ accounting for about 62% of cases 
as indicated by the GRACE multinational registry.³

The difference between STEAMI and non-STEAMI is purely 
electrocardiographic, marked by the presence or absence of ST 
elevation. The differential diagnosis between STEAMI and UA, 

on the other hand, depends on the observation of peak levels 
of markers of myocardial necrosis. 

PHARMACOLOGICAL TREATMENT 
OF NON-STEAMI

Platelet Antiaggregation 
Antiplatelet therapy is among the main therapeutic approa-

ches in ACS. The three main classes of antiaggregants act on 
different mechanisms in the activation of platelet aggregation.4 
Over the years, major studies have shown significant reduc-
tions in mortality and reinfarction rates,5 thus, these drugs 
should be introduced as early as possible.

Acetylsalicylic acid (ASA) was shown to be effective in 
patients with UA and STEMI. The incidence of AMI or death 
was considerably reduced in four large randomized trials 
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conducted before angioplasty became popular.6-9 The CUR-
RENT-OASIS 710 study found no statistically significant diffe-
rences when high (300–325 mg/day) or low (75–100 mg/day) 
doses of ASA were used among patients who were invasively 
stratified. For all patients with ACS, an attack dose of 150–300 
mg followed by 100 mg/day is recommended since they no 
longer use ASA.

Double antiplatelet therapy (ASA and clopidogrel; DAPT) 
has been shown to reduce ischemic coronary events in pa-
tients with STEMI compared to antiplatelet monotherapy (ASA 
only).11,12 Current scientific evidence shows that more than 10% 
of patients treated with DAPT experience recurrent ischemic 
events in the first year after ACS and about 2% have stent 
thrombosis. 13 This is due to incomplete platelet inhibition and 
an inadequate response of some individuals to clopidogrel. 
We know that due to genetic polymorphism,14 some patients 
are hypo- or hyper-responders to clopidogrel,15 which may 
directly influence the drug’s efficacy. 

Clopidogrel should be used in the initial care of all cases 
of ACS except for rare exceptions in which the immediate 
need for revascularization surgery is considered. An attack 
dose of 300–600 mg followed by a dose of 75 mg/day is re-
commended16 (patients with high ischemic risk and low risk of 
bleeding who underwent percutaneous treatment can receive 
150 mg/day for 7 days with a subsequent dose reduction10).

The PLATO study17 randomized 18,624 high-risk non-
-STEMI or STEMI patients, giving them an attack dose 
of 300-600 mg clopidogrel followed by 75 mg/day or an 
attack dose of 180 mg ticagrelor followed by 90 mg twice 
daily. It is worth remembering that patients who underwent 
percutaneous coronary intervention (PCI) were randomized 
to receive an additional dose of 300 mg of clopidogrel 
(completing 600 mg) or placebo. 

In the non-STEMI subgroup (n = 11,080), the primary 
outcome, composed of cardiovascular death, AMI, or stro-
ke, was significantly reduced with ticagrelor 10.0% vs. 
12.3% (hazard ratio [HR], 0.83; 95% confidence interval 
[CI], 0.74–0.93; P = 0.0013) with similar reductions for 
cardiovascular death (3.7% vs. 4.9%; HR, 0.77; 95% CI, 
0.64–0.93; P = 0.0070) and all-cause mortality (4.3% vs. 
5.8%; HR, 0.76; 95% CI, 0.64–0.90; P = 0.0020). Therefore, 
compared to clopidogrel, ticagrelor could reduce mortality 
and is currently considered a first-line drug. It should be 
discontinued for 5 days before elective surgeries.

The TRITON study18 tested prasugrel with an attack 
dose of 60 mg followed by 10 mg/day against and an attack 
dose of 300 mg of clopidogrel followed by 75 mg/day in 
patients with ACS (non-STEMI or STEMI) who underwent 
PCI. Among the 10,074 non-STEMI patients, there was a 
reduction in the recurrence of cardiovascular events in the 
prasugrel arm after 15 months of follow-up (from 11.2% 
to 9.3%; relative risk [RR], 0.82; 95% CI, 0.73–0.93; P = 
0.002), followed by a significant reduction in AMI (from 
9.2% to 7.1%; RR, 23.9%; 95% CI, 12.7–33.7; P < 0.001).

Due to the marked reduction that prasugrel showed in 
stent thrombosis in the TRITON study (1.13% prasugrel arm 
vs. 2.35% in the clopidogrel arm; HR, 0.48; 95% CI, 0.36–0.64; 
P < 0.0001) and in patients with pharmacological stents 
(0.84% vs. 2.31%, respectively; HR, 0.36; 95% CI, 0.22–0.58; 

P < 0.0001), prasugrel should be considered in addition 
to clopidogrel therapy for patients with stent thrombosis.

It should only be prescribed after knowledge of the 
coronary anatomy. Thus, its routine use in initial patient care 
is not indicated. Such evidence comes from the ACCOAST 
study,19 which showed no reduction in the rate of major 
ischemic events in up to 30 days, an increased bleeding 
rate in non-STEMI patients, and catheterization scheduled 
in those who received pre-treatment with prasugrel. 

Prasugrel should not be used in elderly (>75 years) or 
low-weight (<60 kg) patients and is contraindicated in those 
with a previous history of stroke or transient ischemic attack. 
If the treatment is surgical, it should be suspended for at 
least 7 days before coronary artery bypass grafting surgery.

A meta-analysis of six large trials20 of 29,570 non-STEMI 
patients showed a relative risk reduction (RRR) of 9% in 
death or non-fatal AMI with the use of GP IIbIIIa inhibitors 
(10.7% vs. 11.5%; P = 0.02) when combined with heparin. 
The great benefit of this drug was observed in patients 
who underwent PCI (10.5% vs. 13.6%; OR, 0.74; 95% CI, 
0.57–0.96; P = 0.02). However, greater bleeding was ob-
served, although not intracranial bleeding. 

However, these studies made previous use of P2Y12 
inhibitors; therefore, their use in clinical practice is at the 
discretion of the hemodynamicist physician and/or clinician 
responsible for the patient, especially in the presence of 
high thrombotic load, severe atheromatosis, reflow, or 
other thrombotic complications during the hemodynamic 
study, and provided that the patient has low hemorrhagic 
risk. In the eventual use of this drug when the patient needs 
surgical treatment, it must be discontinued and its effect is 
reverted after 6–8 hours.21

ANTICOAGULANTS 
The literature consistently shows that anticoagulation in 

non-STEMI patients in combination with DAPT is more effec-
tive than either alone. 22 Several classes of anticoagulants 
have been approved or are under study for application in 
cases of ACS, each acting at different levels of the coagu-
lation cascade.16

UNFRACTIONATED HEPARIN
An initial intravenous administration of 60 IU/kg (maximum 

4000 IU) followed by the infusion of 12 IU/kg/h (maximum 
1000 IU/h) is recommended. The level of anticoagulation is 
monitored by activated partial thromboplastin time every 6 
hours and is considered therapeutic in the range of 50–70s, 
which corresponds to 1.5–2.5 times the upper limit of normal.21

It is an important therapeutic option in patients > 100 
kg and in those with severe renal dysfunction (creatinine 
clearance rate < 15 mL/min/1.73 m²). After PCI, medication 
should be routinely discontinued. 21

LOW MOLECULAR WEIGHT HEPARIN
Enoxaparin is the most commonly used low molecular 

weight heparin in clinical practice. The recommended dose 
is 1 mg/kg administered subcutaneously every 12 hours 
(every 24 hours if the patient has a creatinine clearance 
rate < 30 mL/min/1.73 m²). It should not be administered to 
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patients with a clearance < 15 mL/min/1.73 m²; in elderly 
patients (>75 years), the dose administered should be 
0.75 mg/kg every 12 hours. Anticoagulation monitoring 
with anti-Xa activity dosage is recommended in patients 
with more than 100 kg and creatinine clearance rate of 
15–30 mL/min/1.73 m². 16

In non-STEMI patients who were pre-treated with eno-
xaparin, no additional dose is recommended during PCI if 
the last subcutaneous dose administered was performed 
less than 8 hours before PCI. However, a bolus of intra-
venous enoxaparin 0.3 mg/kg is recommended if the last 
subcutaneous dose was administered more than 8 hours 
before the PCI.23

The meta-analysis that evaluated enoxaparin versus 
unfractionated heparin (UFH) in the context of non-STEMI 
patients undergoing PCI24 showed a safety and efficacy 
profile of enoxaparin versus UFH with a significant reduction 
in death (RR 0.66; 95% CI, 0.57–0.76; P < 0.001), death or 
AMI (RR, 0.68; 95% CI, 0.57–0.81; P < 0.001), complica-
tions of AMI (RR, 0.75; 95% CI, 0.6–0.85; P < 0.001), and 
major bleeding (RR, 0.80; 95% CI, 0.68–0.95), P = 0.009).

The SYNERGY study25 showed that more important than 
knowing the type of heparin to be used for the treatment of 
ACS without elevation is not changing the type of heparin 
chosen (UFH or low molecular weight heparin) in the same 
hospitalization, increasing the risk of associated bleeding. 

For non-STEMI patients, the recommended dose is 
2.5 mg subcutaneously once daily. It is contraindicated in 
patients with a creatinine clearance rate < 20 mL/min/1.73 
m² and does not require monitoring with any exam or a 
supplementary dose.16 

In the OASIS-5 study,26 which included 20,078 non-
-STEMI patients, the use of fondaparinux 2.5 mg once 
daily showed rates not less than enoxaparin for death, 
AMI, or refractory ischemia in 9 days (HR, 1.01; 95% CI, 

0.90–1.13; P = 0.007) and a significantly decreased rate of 
major bleeding (HR, 0.52; 95% CI, 0.44–0.61; P < 0.001). 
In the subgroup that underwent PCI (n = 6,239), a signi-
ficant decrease in the rate of major bleeding (including 
puncture site complications) was observed at 9 days in 
the fondaparinux group (2.3% vs. 5.1%; HR, 0.45; 95% CI, 
0.34–0.59; P < 0.001).

Catheter thrombosis was observed more frequently in 
patients who received fondaparinux (0.9%) than in those 
who received enoxaparin (0.4%), but this complication 
was avoided with the infusion of UFH at the time of PCI. 27

RISK STRATIFICATION OF 
MAJOR CARDIAC EVENTS

In clinical practice, the most commonly used methods 
are the “punctual” stratification21 (Table 1), TIMI28 risk score 
(Figure 1), and GRACE risk score (Figure 2).29,30 Stratifying the 
cardiac risk of all non-STEMI patients is important because of 
its direct association with the conduct to be taken. High-risk 
patients require early invasive stratification, while low-risk 
patients may undergo non-invasive stratification, even in an 
outpatient setting.

ULTRASENSITIVE BIOMARKERS 
The introduction of ultra-sensitive cardiac troponin mea-

surements instead of standard troponin tests increased the 
detection of myocardial infarction (~4% absolute and 20% 
relative increase) and a reciprocal decrease in the diagno-
sis of UA.31 Compared to patients with STEMI, individuals 
with UA do not have myocardial necrosis; thus, they have 
a substantially lower risk of death and seem to obtain fewer 
benefits from intensified antiplatelet therapy as well as early 
invasive strategy.32 

Table 1. Occasional stratification of the risk of death or AMI (acute myocardial infarction).

High Moderate Low

Predictive variable At least one of the following 
characteristics must be present

No high-risk characteristics, but 
with any of the following

No intermediate or high-risk 
characteristics, but with any of 
the following

History
Aggravation of symptoms in the 
last 48 hours. Patient aged ≥ 75 
years

Patient aged 70-75 years
Previous infarction, cerebrovascular 
or peripheral disease, diabetes 
mellitus, vascularization surgery, 
previous use of ASA

Precordial pain Prolonged pain (≥20 min) at rest

Angina at rest ≥ 20 min resolved 
with probability of moderate to 
high CAD

New episode of CCS (canadian 
cardiovascular society) angina 
class III or IV in the previous 2 
weeks without prolonged pain at 
rest but with moderate or high 
probability of CAD

Angina at rest ≤ 20 min with 
spontaneous relief or using nitrate

Physical 
examination

Pulmonary edema, worsening 
of or appearance of mitral 
regurgitation murmur, B3, new 
gasps, hypotension, bradycardia, or 
tachycardia

Electrocardiography

ST depression ≥ 0.5 mm (whether 
associated with angina or not), 
dynamic alteration of the ST, 
complete blockade of new or 
presumed new branch

T wave inversion ≥ 2 mm; 
pathological Q waves

Normal or unchanged during the 
pain episode

Sustained ventricular tachycardia
Serum markers of 
ischemia

Markedly elevated
(e.g., TnTC ≥ 0.1 ng/mL)

Slightly elevated
(e.g., TnTc 0.03-0.1 ng/mL) Normal
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TIME FOR INVASIVE STRATIFICATION 
ACCORDING TO RISK CRITERIA

In 2015, the European guideline for non-STEMI6 intro-
duced a new stratification category, named very high-risk 
patients, for patients who should receive invasive stratification 
very early (i.e. within less than 2 hours of diagnosis). High-risk 
patients would be invasively stratified within 24 hours, named 
early invasive stratification, while intermediate-risk patients 
should receive invasive stratification within 72 hours (Table 2).

In low-risk patients, if the serum markers are normal 
promptly and the patient does not experience pain recur-
rence, hospital discharge should be considered with referral 
for outpatient follow-up within 72 hours. However, ideally or 
in cases in which doubts persist regarding the clinical/elec-
trocardiographic picture or association with several coronary 
risk factors, stratification using noninvasive tests (ergometry, 
myocardial scintigraphy, stress echocardiography, or coronary 
angiotomography) should be considered. In cases of negative 
tests, the patient must be followed up in the outpatient clinic. 
If ischemia or severe coronary obstruction is observed, the 
patient should be admitted for invasive stratification. 21

STRATIFICATION OF BLEEDING RISK
Greater bleeding increases mortality rates in non-STEMI pa-

tients33; thus, every patient with non-STEMI should be stratified for 
bleeding risk. These data should be considered when choosing 
the best therapy and stratification. Several scores can be used, 
the most common being the Crusade34 and Roxana scores.35

NON-STEMI in Special Populations 

Elderly 
In elderly patients, it is recommended that doses of anti-

thrombotic drugs be stratified according to body weight and 
kidney function. Invasive strategies should be considered 

if appropriate, as is revascularization after the careful as-
sessment of potential risks and benefits, life expectancy 
estimation, comorbidities, quality of life, fragility, values, and 
patient preferences.36,37

Diabetes mellitus
The glucose levels of every patient with non-STEMI, 

especially those already known to be diabetics, should be 
monitored. Levels > 180 mg/dL indicate that treatment is 
necessary, and hypoglycemia should be avoided. Invasive 
strategies should be preferred in these patients. If percuta-
neous treatment is chosen, pharmacological stents should 
be preferred to conventional stents.38-41

Chronic kidney disease
The doses of antithrombotic drugs should be adjusted 

for renal function as previously mentioned. Patients who will 
undergo an invasive strategy should be hydrated with isotonic 
saline and low osmolarity contrasts; the lowest possible in-
fused volume should be preferred. As in the case of diabetic 
patients, once PCI is recommended, drug-eluting stents 
should be preferred for this population.42,43
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Table 2. Risk criteria that determine the invasive strategy in 
non-STEMI.

Very high-risk criteria - Invasive stratification within 2 h

- Cardiogenic shock or hemodynamic instability

- Angina recurrent or refractory to drug treatment

- Life-threatening arrhythmia or cardiorespiratory arrest

- Mechanical complications of AMI

- Acute heart failure

- Recurrent dynamic ST-T changes, particularly intermittent ST 
elevation

High-risk criteria - Invasive stratification within 24 h

- Increased or decreased cardiac troponin compatible with AMI

- Dynamic change of ST or T symptomatic or not

- GRACE score > 140

Intermediate risk criteria - Invasive stratification up to 72 h 

- Diabetes mellitus

- Renal insufficiency (clearance < 60 mL/min/1.73 m²)

- Left ventricular ejection fraction <40% or congestive heart 
failure

- Angina post-heart attack of recent onset

- Previous PCI

- Previous coronary artery bypass grafting surgery

- GRACE score between 140 and 109

- Low-risk criteria to assess the real need for invasive 
stratification

- Any characteristics not mentioned above

Figure 1. TIMI risk scores: low risk, 0-2 points; medium risk, 3-4 points; 
high risk, >5 points.

Patient aged >65 years 1
≥ 3 risk factors 1
Coronary lesion >50% 1
ASA use <7 dias days 1
2 angina attacks 1
Deviation of ST >= 0.5 mm 1
 Necrosis marker 1
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Figure 2. GRACE risk score.

Age (years) - 0-100
Heart rate - 0-46
Systolic BP (mmHg) - 58-0
Creatinine (mg/dL) - 1-28
CHF (Killip) - 0-59
CRA at admission - 39
Deviation of ST - 28
Elevation of necrosis 
markers

- 1-372

Risk Score % Hospital death

Low 1-108 <1

 Intermediate 109-140 1-3

High >140 >3

Risk stratification
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