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Abstract: Sirvivors of myocardial infarction hawe a hypofibrino Itic state, characterized by increased basal

plasminogen activator inhibitor (PAI -I) actiitycombined with low tissue plasminogen activator (tPA) activity after
wenousocclusion test', @ the other hand, tPA antigen concentrations may well pro e to be high!", Smilar findings

haw been obserwed in patients with angina pectoris I>-S. In one report, increased plasma PAI -I activitywas found
to be an independent risk factor for reinfarction and cardiac death among young survivors of Mil. The fibr inolytic
keycomponents tPA  and PAI -1, are thus to be considered as nowl cardiovascular risk factors. The present study was
designed to ewaluate tPA antigen and PAI -1 as predictors for cardiovascular ewents; mjyocardial infarction, stroke

and cardiovascula r death, come pared with previouslyestablished riskfactors, in patients with severe angina pectoris
and angiographicallywrified coronaryarterydisease.
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Introduction

The adwent of beta-receptor blocking agents in
the management of angina pectoris has been a major
advance in a field where previously the profusion of
long-acting coronary vasodilators used was a
testimonyto their ineffectiveness. Bonethalol was the
first successful drug in the treatment of angina
(Ibrnh orst and Bbinson, 192 ; Alleyne et al., 1983),
and was soon superseded by propranolol, which bas a
therapeutic potency tenfold that of pronethalol and is
free of the untoward sideffects of that compound
(Black et al., 194). More recentlya newer compound
has been produced, werapamil ((ordilox iprowratril,
Isoptin), which on the basis of experimental work by
Hss (19%4) was introduced as a new beta-receptor
blocking agent, and it was claimed that, unlike
propranolol, yerapamil docs not induce either coronary
artery vasoconstriction or bronchoconstriction (Has,
19%4). These experimental results hawe, howewr, been
challenged (Htzgerald and Barrett, 1967 ; Wkinson,
1967 ; @ant et al., 198), and in the present state of
knowledge it cannot be convincingly maintained that
wrapamil is indeed a beta-receptor blocking agent.

Hwewr, some preliminary clinical studies of the.
use of verapamil in angina have shown its efficacybut :
these have been uncontrolled and assessment has been:
largely subjectie, though another study by Wtte et al.:

(196 has shown improwement in the ischaemic
patterns in the electrocardiogram after longterm
treatment with werapamil. Rovided verapamil has no

deleterious effects on the heart or other organs then the
exact mechanism of action in angina, whether this
inwlwes betae receptor blockade or direct depression
of myocardial contractility, is of less importance than
whether the drug is an effective agent in angina

pectoris. It was with these considerations in mind that
it was decided to undertake a controlled double blind
ewvaluation of verapamil in the treatment of angina.
Basing the assessment mainly on the objective criteria
provided by exercise tolerance tests, and at the same
time a comparison was made in the same patients
between wrapamil and propranolol, already widely
used in the treatment of angina.

@XNARY thrombosis is now generallyrecog -
nized as the precipitating ewent in the transition from
stable to acute ischemic heart disease, manifested by
unstable angina, acute myocardial infarction, and
sudden death from coronary causes. Besides local
stimuli such as disruption of plaques, sytemic throm-
bogenic factors may contribute to the occurrence, ex-
tent, and persistence of coronary thrombosis and its
clinical sequelae. These factors include abnormalities
of blood flow, platelet hyperreactivity defective
fibrinolysis, and increased concentrations of hemostat-
ic proteins, specifically fibrinogen and factor V1.

Thus , with the use of appropriate laboratorytests,
it may be possible to detect a thrombogenic state and
thus identifypatients at increased risk for cardiovascu -
lar disease.

Sipport for this hypothesis comes mainly from
pro- spective studies of healthy subjects, which haw
demon- strated a direct and independent association
between plasma fibrinogen concentrations and the risk
of coro- nary ewents. ldwever, data on patients with
known coronary artery disease are sparse and come
from small cohort studies of patients with angina
pectorisor those who haw had a first myocardial
Infarction Patients with chest pain in the absence of
obstructive coronary artery disease ((AD remain a
challenge. More than half of women with stable chest
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pain undergoing coronaryangiography G are found to -

hawe no obstructive (AD while this is true for only

one-third of men. Witil recently the prognosis was:

thought to be benign and many of these patients hawe
been offered little more than reassurance that they do
not hawe serious heart disease. Mhwewr, the
perception of the benign patients with chest pain in the
absence of obstructive coronary artery disease ((AD
remain a challenge. More than half of women with
stable chest pain undergoing coronary angiography
(AAQ are found to haw no obstructi w (AD while
this is true for only one-third of men. Util recently,
the prognosis was thought to be benign and many of
these patients haw been offered little more than
reassurance that they do not haw serious heart disease.
Fwever, the perception of the benign nature of the
condition in women has been challenged with ewvi-
dence from the Wmen’s Ischemia Sndrome
Evaluation (WE) study showing that women with
symptoms and signs suggestiw of myocardial
ischaemia but without obstructive (ADare at elev ated
risk for cardiovascular ewents. HRirthermore , these
patients often continue to haw chest pain leading to
anxiety, limited phys ical capacity and reduction in
quality of life and making them more likely to be
readmitted to repeated procedures and medical assess-
ment. Some patients with no obstructive (ADmight
hawe chest pain due to cardiac diseases other than
ischaemic  heart disease due to coronary
atherosclerosis. In the WE study it was hypoth -
esized that the increased risk of cardiovascular
outcomes was due to endothelial dyfunction not seen
bytraditional AG

This is in line with other studies that hawe
addressed the long-term prognostic value of
endothelial function testing in patients with no
obstructive (ADand demonstrated that endothelial
dyfunction is associated with increased numbers of
adwrse cardiovascular ewents. Importantly howewer |,
the WE  studyonlyenrolled women. Therefore, it is
unknown whether these results are gender-specific and
whether women suspected of myocardial ischaemia
but without obstructive (ADmight differ from men in
terms of prognosis.

W inwstigated the prognostic implications of
cardiac symp toms of stable angina pectoris in patients
with no obstructive (AD in a cohort of women and
men referred for AAG and compared them with a
reference sample from the background population and
with patients with obstructive (AD

The major independent role played by anxiety
and sewre psychosocial problems (especially family
ones) is demonstrated bythis multivariate analysi s of a
fie year prospectiwe study of the dewvelopment of new
angina pectoris among almost 10,000 adult men
(awerage annual incidence= 571,000).

The Independent effect of these two variables is
considerably augmented by the other significant risk
factors of age, total serum cholesterol, sytolic or
diastolic blood pressure, certain electrocardlographlc
abnormalities and diabetes mellltus. The presence of
all sewen risk factors (at a high lewl) increases the
probability of angina pectoris dewloping within five
years to 2891,000 from 14/1,000, when these factors
are low or absent.

The wife's low and support is an important
balancing factor, which apparently reduces the risk of
angina pectoris ewn in the presence of high risk
factors. The implications of these findings to the
pathophysiologyand prewention of angina are stressed.

Angina pectoris, known since antiquity has been
the subject of many anecdotal, clinical and research
publications. I@spite this, there are still many puzding
features related to its physiology, pathology etiology
and prognosis.

In an attempt to elucidate some of the factors
associated with the dewlopment of angina pectoris,
10,000 adult Israeli men, aged 40 years and over, were
followed intensiwlyfor five years. The incidence  ower
this period and the univariate analyis has been pree
viously reported [ 1]. @ the more than 100 ~ariables
tested, those found to be associated in the univariate
analyis with the dewlops ment of angina pectoris
were (corresponding to single-test p < 0.01) as follows
[1): Sociodemographic and genetic-those born in
Sutheastern Europe, age, blood group A 18Jka - (Jla -
=Kdd negatiw). (inical -blood pressure (sytolic and
diastolic), intermittent claudication, diabetes mellitus
(and casual blood glucose), nonspecific Twaws in the
resting electrocardiogram, total serum cholesterol,
cholesterol in beta-lipoprotein. Byhosocial -anxiety
severe problems of whatewer nature, geographic
(country) mobility In addition, the following variables
were significant at p <0.05 lewel: owrweight and
peptic (duodenal) ulcer.

Brevious meta-analyses of randomised trials have
shown that antiplatelet therapy prewents serious
vascu-lar ewnts, arterial occlusion, and venous
thromboembolism3 among a wide range of patients at
high risk f occlusive vascular ewents. The proportional
reduction in serious +vascular ewnts (non-fatal
myocardial infarction, non-fatal stroke, or death from a
vascular cause) was about one quarter in a wide range
of high risk patients, irrespective of why the risk was
high and irrespective of age, sex, blood pressure, or
historyof diabetes.

The previous meta-analyses, howewr, left some
important clinical questions unanswered. For instance,
although long term ntiplatelet therapywas shown to be
of substantial benefit after ischaemic stroke, it was not
known whether antiplatelet drugs were of net benefit
as an immediate treatment in the acute phase of such
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strokes. There was also some uncertainty about
whether antiplatelet therapy was of net benefit in
patients with chronic conditions such as atrial
fibrillation, stable angina, and atherosclerotic
periph-eral arterial disease that had been less
extensiwely studied. Iily doses of at least 75 mg of
aspirin had been shown to be effective in long term
use, but theoretical adwantages had been proposed for
lower doses.

The previous meta-analyes included only those
trials that were avwailable in 199, and since then there
haw been many additional trials of aspirin at various
doses and of other antiplatelet drugs.

There haw also been trials of the effects of
adding to aspirin another antiplatelet drug with a
different mechanism of action.

In addition, although certain anticoagulant
regimens were known to be effective for particular
high riskpatients in the absence of antiplatelet therapy;
it was not kiown whether the addition of
anticoagulants to antiplatelets would provide
additional protection. W haw therefore updated
prevous meta-analyses to include studies awilable by
Sptember 197, This paper  summarises the updated
results from the trials of antiplatelet drugs among high
risk patients.

Mjyocardial infarction (MI) can be recognized by
clinical features, including lectrocardiographic (E
findings, elevated values of biochemical markers
(biomarkers) of myocardial necrosis, and by imaging,
or may be defined by pathology (Box 1). It is a major
cause of death and disability worldwide. MI may be
the first manifestation of coronary artery disease
(AD or it may occur, repeatedly, in patients with
established disease. Information on MI rates can
provde useful information regarding the burden of
D within and across populations, especially if
standardized data are collected in a manner that
distinguishes between incident and recurrent ewents.
Fom the epidemiological point of view, the incidence
of MI in a population can be used as a proxy for the
prevalence of (AD in that population. The term
‘myocardial infarction’ mayhawe major psyhological
and legal implications for the individual and society. It
is an ndicator of one of the leading health problems in
the world and it is an outcome measure in clinical
trials, observational studies and quality assurance
programs. These studies and programs require a
precise and consistent definition of MI.

In the past, a general consensus existed for the
clinical syndrome designated as MI. In studies of
disease prewalence, the Wrld Halth (ganization
(W) defined MI from symptoms, E@G
abnormalities and cardiac enzymes. Hbwewr, the
dewlopment of ewer more sensit iv and mjyocardial
tissue-specific cardiac biomarkers and more sensitive

imaging techniques now allows for detection of ‘ery
small amounts of myo cardial injury or necrosis.
Additionally, the management of patients with MI has
significantly improwed, resul ting in less myocardial
injury and necrosis, in spite of a similar clinical
presentation. Moreower, it appears necessary
dewlopment of even more sensitive assays for markers
of myocardial necrosis mandates further revision,
particularlywhen such necrosis occurs in the setting of
the critically ill, after percutaneous coronary
procedures or after cardiac surgery The Third (Gobal
MI Bsk Force has continued the Joint
ESCAM@/ARN/WE efforts by integrating these
insights and new data into the current document, which
now recognizes that verysmall amounts of myocardial
injury or necrosis can be detected by biochemical
markers and/or imaging.

The management of acute myocardial infarction
continues to undergo major changes. (@od practice
should be based on sound evidence derived from well -
conducted clinical trials. Because of the great number
of trials on new treatments performed in recent years
and because of new diagnostic tests, the European
Society of @rdiologydecided that it was opportune to
upgrade the 19% guidelines and appointed a Task
Force. It must be recognized, that even when excellent
clinical trials hawe been undertaken, their results are
open to interpretation and that treatment options may
be limited by resources. Indeed, cost-effectiveness is
becoming an increasingly important issue when
deciding upon therapeutic strategies.

The definition of acute myocardial infarction

Mjyocardial infarction can be defined from a
number of different perspectives related to clinical,
electrocardiographic ~ (E ,  biochemical and
pathologic characteristics. It is accepted that the term
myocardial infarction reflects death of cardiac
myocytes caused byprolonged ischaemia.

The E@ may show signs of myocardial
ischaemia, specifically SI'and T changes, as well as
signs of myocardial necrosis, specifically changes in
the QRS pattern. A working definition for acute
ewlving myocardial infarction in the presence of
clinically appropriate symptoms has been established
as (1) patients with ST -segment elevation, i.e. new ST -
segment elevation at the J point with the cut -off points
>0.2 mVin M through V¥ and >0.1 mVin other
leads, or patients without SI-segment elevation, i.e.
ST -segment depression or T waw abnormalities.
(inically established myocardial infarction may be
defined by any Q waw in leads M through V¥ or Q
wawe >0.03s inleads I, II, a\L, aVE M, Vbor \a

Mjyocardial infarction can be recognized when
blood lewls of biomarkers are increased in the clinical
setting of acute myocardial ischaemia. The prefer red
biomarker for myocardial damage is cardiac troponin
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(I or T which has nearly absolute myocardial tissue
specificity as well as high sensitivity The best
alternative is (K -MB mass, which is less tissue-
specific than cardiac troponin but its clinical
specificity for irrewersible injury is more robust. An
increased value of cardiac troponin or (K -MB is
defined as one that exceeds the 9 ™ percentile of a
reference population.

The present guidelines pertain to patients
presenting with ischaemic symptoms and persistent
ST -segment elevation on the E( The great majority
of these patients will show a typical rise of biomarkers
of myocardial necrosis and progress to Q-waw
myocardial infarction. Sparate guidelines2 hawe been
dewloped by another Task Force  of the European
Sciety of (@rdiology for patients presenting with
ischaemic symptoms but without persistent ST -
segment elevation.

Conclusion

In setting out these new guidelines, the Task
Force has attempted to classify the usefulness or
efficacy of the recommended routine treatments and
the lewel of evidence on which these recommendations
are based. The usefulness or efficacy of a
recommended treatment will be presented.

The strength of ewvidence will be ranked
according to three lewls: lewl A, data der ived from at
least two randomized clinical trials; lewl B, data
derived from a single randomized clinical trial and/or
metaanalysis or from non -randomized studies; lewel G
consensus opinion of the experts based on trials and
clinical experience. As always with guidelines, they
are not prescriptive. Patients vary so much from one
another that individual care is paramount and there is
still an important place for clinical judgment,
experience and common sense.
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