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INTRODUCTION

The acute treatment of ST-segment elevation myocardial

infarction is no longer under discussion as primary percutaneous

coronary intervention has become the treatment of choice. In

contrast, non—ST-segment elevation myocardial infarction and

unstable angina pectoris, often referred to as non—ST-segment

elevation acute coronary syndrome (NSTEACS), is still under

debate regarding if, when, and how to invasively diagnose and

treat the condition. Therefore, this review will deal only with this

question.

The risk for new ischemic events varies immensely because

of the heterogeneity of the NSTEACS population. Thus, early

risk stratification is mandatory in the management of these

patients.

The clinical challenge today is to identify individual patients

with the highest risk for ischemic events and to balance this risk

against the early risk for complications with invasive treatment.

Risk stratification aims to optimize the management of the patient

before, during, and after the invasive intervention. This might

include individualizing pharmacological treatment to minimize

bleeding, renal, and other complications.1
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A B S T R A C T

Patients admitted to hospital with symptoms and signs of non–ST-segment elevation acute coronary

syndromes have different risk profiles and are in need of an individualized approach that takes into

consideration not only age and sex but also comorbidities such as diabetes, renal failure, hypertension,

heart failure, peripheral artery disease, earlier revascularization, etc. According to evidence-based

medicine and as documented in current guidelines, there is currently evidence for early catheterization

and, if feasible, revascularization in high-risk patients, especially in men. Nevertheless, because of a lack

of definitive evidence, there is uncertainty about treating women in the same way. Because women are

usually older and have more comorbidities, they are frailer and revascularization should be indicated

with greater caution. There is no evidence that catheterization as such is worse for women than for men;

however, for both men and women with low risk, a less invasive approach, such as coronary computed

tomography angiography, could be considered as a first diagnostic tool.

� 2013 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L. All rights reserved.
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R E S U M E N

Los pacientes hospitalizados con signos y sı́ntomas de sı́ndrome coronario agudo sin elevación del

segmento ST presentan perfiles de riesgo diferentes y requieren un enfoque individualizado que tenga en

cuenta no solamente la edad y el sexo, sino también las comorbilidades como diabetes mellitus,

insuficiencia renal, hipertensión, insuficiencia cardiaca, enfermedad arterial periférica, revasculariza-

ción más temprana, etc. Según la medicina basada en la evidencia y tal como se documenta en las guı́as,

actualmente hay evidencia que respalda el uso temprano de cateterismo y, si es factible, la

revascularización para los pacientes de alto riesgo, sobre todo varones. No obstante, dada la falta de

evidencia clara, hay incertidumbre respecto a la conveniencia de tratar a las mujeres de la misma forma.

Las mujeres suelen ser de más edad y con más comorbilidades, son más frágiles, por lo que la

revascularización debe indicarse con más precaución. No hay evidencia de que el cateterismo como tal

sea peor para las mujeres que para los varones; sin embargo, se podrı́a considerar un abordaje menos

invasivo, como la angiografı́a por tomografı́a computarizada, como primer método diagnóstico tanto

para varones como para mujeres de riesgo bajo.
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RISK STRATIFICATION

Risk stratification is often based on electrocardiogram

changes2–4 and elevation of myocardial damage markers, in which

troponins are currently the established choice for predicting death

and myocardial infarction (MI) and benefit from an invasive

strategy.5,6

Risk stratification is dependent not only on electrocardiogram

and biomarkers but also on the patient’s comorbidity and other

risk factors for cardiovascular disease. A number of risk factor

scores have been constructed, among them the GRACE (Global

Registry of Acute Cardiac Events) score, the TIMI (Thrombolysis In

Myocardial Infarction) score and the FRISC (Fast Revascularisation

in Instability in Coronary Disease) score. In one rather small study,

the TIMI-score was shown to correctly predict 30-day death, MI or

revascularization in both men and women.7 Whether the GRACE

and FRISC-scores perform equally in men and women is not well

known.

REVASCULARIZATION

Why and When?

Revascularization of NSTEACS populations is done to relieve

symptoms, increase quality of life, reduce the incidence of a new

infarction, and possibly prolong life and is a class I-recommenda-

tion in European Society of Cardiology guidelines on NSTEACS, at

least for patients with medium- or high-risk features.1

For most patients with NSTEACS, without need for urgent

revascularization, there was an intense debate during the 1990s

whether an invasive approach, with routine coronary angiography

(followed by revascularization, if feasible) was superior to a more

conservative approach, with pharmacological stabilization and

coronary angiography only if the patient experienced symptoms or

signs of ischemia (spontaneous or during a stress test). These 2

treatment strategies have been compared in a number of

randomized trials. Most8–12 but not all1,13,14 of the studies have

been in favor of a routine invasive strategy. A meta-analysis of 7 of

the earlier trials showed a reduced rate of MI, severe angina, and

rehospitalization at the end of a 17-month follow-up for routine

invasive vs selective invasive treatment.15 The long-term benefit

came with an early hazard during initial hospitalization, with a

significantly higher risk of death or MI in the routine invasive

strategy arm. Many of the trials included in this meta-analysis do

not reflect contemporary management strategies, and the use of

stents and glycoprotein IIb/IIIA-inhibitors was low. The current

paradigm was challenged by the ICTUS trial, which found no

difference between a routine invasive vs a more selective invasive

strategy in the composite of death, MI or rehospitalization for

angina pectoris within 1 year.16 A small difference in revascular-

ization rate between the 2 groups and a regular use of

thienopyridines and a much higher frequency of coronary

catheterization in the selective arm in the ICTUS trial may at

least partly explain the difference in results between the ICTUS

trial and earlier trials.

Thus, in a subgroup of NSTEACS patients with ongoing ischemic

signs, there is consensus that early catheterization and, if feasible,

revascularization is the preferred treatment strategy.

In Whom?

There is no doubt whatsoever that a routine invasive strategy in

men with NSTEACS is indicated, as clearly shown in the FRISC II,

RITA 3, and TACTICS-TIMI 18 trials.17–19 A meta-analysis by

O’Donoghue et al,20 published in 2008 and including 8 trials

(3075 women and 7057 men), showed no significant difference in

outcome with a routine invasive vs a more selective invasive

strategy in the endpoint of death/MI, either for men or women. The

same results were shown in a meta-analysis presented together

with data from the OASIS 5 women substudy that included women

only but did not reach the required number of patients to draw

proper conclusions.21

Thus, to date, there is no definitive evidence against treating

women and men alike regarding an invasive approach in NSTEACS

even if there is a trend in women toward producing harm rather

than benefit. This could of course entirely be caused by lack of

power.

Who Should Undergo Angiography Earlier?

In the 2010 guidelines on myocardial revascularization,22 the

timing of angiography and intervention is discussed and is

summarized in table 11 of this guidelines. Ongoing or recurrent

ischemia, dynamic spontaneous ST-changes, deep ST-depression in

anterior leads indicating ongoing posterior transmural ischemia,

hemodynamic instability, and major ventricular arrhythmia are all

indicators for performing emergent coronary angiography.

Furthermore, in high-risk patients with a GRACE risk score

> 140, angiography should be performed within 24 h if possible.

Type of Revascularization

In the early days of percutaneous coronary interventions, data

from registries and randomized trials indicated differences in

several aspects between the sexes. Women were older and were

more likely to have hypertension, diabetes, and heart failure.

Women were also more likely to be referred for catheterization in

an acute situation.23,24 Most of these early reports indicated

increased risk for complications, including in-hospital death, for

women after percutaneous coronary intervention. Whether this is

true, with the contemporary pharmaceutical treatment of today,

must be evaluated, especially in the setting of NSTEACS.25,26

However, despite higher age and comorbidity, women and men

had similar long-term outcomes.27–29

In coronary artery bypass surgery (CABG), women had greater

early mortality than men in earlier studies. However, after

adjustment for differences in baseline risk factors, mortality rates

for women have often,30,31 but not always,32 been similar to those

of men. All 3 recent studies on sex differences in CABG surgery

showed that female sex is associated with an increased risk for

death after CABG even after multivariate and propensity score

analyses.33–35 As all these studies are based on observational data

and on all consecutive CABG surgeries performed, it is not possible

to draw conclusions on NSTEACS only. In 1 of the studies,33 51% to

57% of men and women, respectively, had unstable angina whereas

in another,34 62% and 68% of men and women, respectively, had

either urgent or emergency CABG.

A report from the BARI trial, which randomized patients

with multivessel disease to CABG or percutaneous coronary

Abbreviations
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NSTEACS: non–ST-segment elevation acute coronary

syndrome
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intervention, revealed that women had a significantly lower risk of

death, but not of death plus MI, than men.36 This was a post hoc

substudy analysis with 27% women, as was the gender analysis in

the FRISC II study, in which women who had CABG surgery had 4

times higher in-hospital mortality than men with CABG surgery.37

In view of the above, the discussion about whether there are sex

differences in outcomes associated with CABG surgery is still

ongoing.

CONCLUSION

The treatment of choice for NSTEACS is currently coronary

angiography and, if feasible, revascularization, preferably percu-

taneous coronary intervention. The timing of angiography

depends on the patient’s risk. There is uncertainty about whether

this is entirely true also for women, as data from underpowered

subgroup analyses are divergent. However, for as long as there is

insufficient evidence for doing otherwise, women and men should

be treated equally. The clinical challenge is to identify individual

patients, regardless of sex, with the highest risk for ischemic

events and to balance this risk against the early risk for

complications. Of utmost importance is to take into consideration

renal failure (more common in women), bleeding risk (more

common in women), diabetes, and frailty before deciding upon

which pharmacological and interventional treatment is most

suited to a specific patient. It is also important to improve

prognosis after intervention by providing the patient with advice

on lifestyle changes and properly tailored pharmacological

treatment of known risk factors.

Lastly, in the future, we need fully powered new studies to

answer the many questions we have regarding revascularization in

women and older individuals of both sexes.
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