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INTRODUCTION

Unstable angina lies in the center of the spectrum of clinical
conditions caused by myocardial ischemia. These range from chronic
stable angina to acute coronary syndromes. The latter in term consist of
acute myocardial infarction associated with ST segment elevation

(STEMI), unstable angina (UN), and non ST segment elevation
myocardial infarction (NSTEMT),

DEFINITION:

Unstable angina is defined as angina pectoris or equivalent type of
ischemic discomfort with at least one of these features (1) it occurs at
rest or with minimal exertion usually lasting more than 20minutes (if not
interrupted by nitroglycerin intake); (2) it is severe and described as
frank pain and of new onset (i.e., within one month); and (3) it occurs
with a crescendo pattern (i.e., more severe, prolonged, or frequent than

previous). M

CLASSIFICATION :

Because unstable angina comprises such a heterogeneous group of
patients, classification schemes based on clinical features have been

proposed.

Braunwald classification of unstable angina divides patients into three
groups according to the clinical circumstances of the acute ischemic
episode: primary unstable angina, secondary unstable angina, and post-

myocardial infarction unstable angina. Patients are also classified
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according to the severnty of the ischerma (acute rest pain, subacute rest

pain, or new-onset severe angina).

TABLE 1. BRAUNWALD CLASSIFICATION OF UNSTABLE

ANGINA @
CLASS DEFINITION
severity i
CLASS | New onset of severe angina or accelerated
angina; no chest pain
CLASS 11 Angina at rest within past month but not within
preceding 48 hr
CLASS III Angina at rest within 48 hr

clinical circumstances

A (secondary angina)

B (primary angina)

C (postinfarction angina)

Intensity of treatment

ECG changes

Develops in the presence of extracardiac condition
that intensifies myocardial ischemia

Develops in the absence of extracardiac condition
Develops within 2 weeks after acute myocardial
infarction

Patients with unstable angina may also be divided
into three groups depending on whether unstable
angina occurs (1) in the absence of treatment for
chronic stable angina, (2) during treatment for
chronic stable angina, or (3) despite maximal
antiischemic drug therapy. The three groups may
be designated subscripts 1, 2, or 3, respectively.
Patients with unstable angina may be further
divided into those with or without transient ST-T

wave changes during pain.

This classification has been shown to be predictive of plaques with

thrombus at angiography. %



PATHOPHYSIOLOGY OF UNSTABLE ANGINA:
The majority of patients with unstable angina (UA) have

significant obstructive atherosclerosis. Episodes of ischemia can be
evoked by an increase in myocardial oxygen demand (e.g., precipitated
by tachycardia or hypotension) and/or by a reduction in supply (e.g., due

to reduction in coronary diameter by platelet-rich thrombi or

vasospasm).(s)

A sequence of events can be documented in UA in which there 1s
first; a reduction in coronary sinus oxygen saturation (signifying a
reduction in coronary blood flow), then ST segment depression, followed
by chest discomfort.

A pattent might have both a small increase in myocardial oxygen
demand, in conjunction with a reduction in coronary biood flow, leading

to the episode of ischemia.®

The factors that may lead to a new episode of ischemia are:

(DINFLAMMATION AND/OR INFECTION: Inflammation appears
to be a cause and not just a consequence of acute coronary syndromes.
On a cellular level, leukocytes are activated in unstable angina, both in

the systemic circulation and inside the culprit lesion.

Macrophages are capable of degrading extracellular matrix by
phagocytosis or by secreting proteolytic enzymes, such as plasminogen
activators and matrix metalloproteinases (MMPs)--collagenases (MMP-
1), gelatinases (MMP-2 and MMP-9), stromelysins (MMP-3), and
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matrlysin (MMP-7)--which may digest the matrix component of the

fibrous cap, leading to thinning and predisposing it to disruption.

The ability of MMPs to induce matrix degradation is tightly
regulated in part by co-secretion of tissue inhibitors of MMPs that
neutralize the effects of MMPs as well as their secretion in a zymogen
precursor form that requires extracellular activation. This activation of
pro-MMPs can be induced by plasmin (generated by macrophages),
tryptase, chymase (secreted by activated mast cells), oxidant stress, and
exposure to oxidized LDL. Thus, the milieu in the atherosclerotic plaque
is conducive to activation of pro-MMPs, thereby facilitating net matrix
degradation.m

Besides macrophages, a wide variety of cells may produce MMPs,
stimulate their production (T Iymphocytes), or secrete proteolytic

enzymes (mast cells) that activate MMPs once they are secreted.

In plaque disruption, the fibrous cap of a plaque tears, exposing
the highly thrombogenic lipid-rich core to blood in the lumen of the
artery. The mechanical strength of the plaque cap is therefore a wvital
component of plaque stability and depends on thickness, collagen
content, and amount of other tissue proteins. A decline in smooth muscle
cell density inevitably leads to a decline in collagen synthesis and

thinning of the cap, making it more susceptible to rupture.(a)

Chronic infection has been found to be significantly associated
with the development of atherosclerosis and the clinical complications of

unstable angina, myocardial infarction, and stroke.
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Potential mechanisms whereby chronic infections may play a role
in atherogenesis are not well understood. In the case of Chlamydia
pneumoniae infection, the effect may result from direct vessel wall
colonization, which may damage the vessel directly or indirectly by
initiating immunologic responses. In other cases, the effect may simply
be that of enhancing the preexisting chronic inflammatory response of
the body to standard nisk factors, such as hyperlipidemia. Even though

the infectious agent may not directly infect the vessel wall, it may

perform its critical role from afar.”

One possible stimulator of MMP production in macrophages is
chlamydial heat shock protein 60 (HSP60), which also was found to
induce tumor necrosis factor synthesis in vitro. Furthermore, chlamydial
HSP60 was frequently found to co-localize with human HSP60 in
macrophages from human atherosclerotic lesions in carotid artertes,

. . T n
whereas neither HSP was found in non atherosclerotic tissue.'™

Chronic infection might also influence preexisting plaque by
enhancing T cell activation or other inflammatory responses that may

participate in the destabilization of the intimal cap.

So chronic infection may play a role in the initiation, progression,

or destabilization of atherosclerotic plaques.

The infectious agents with the most ewvidence to support a

causative role in atherosclerosis include Chlamydia pneumoniae and

cytomegalovirus. Evidence is mounting for a variety of other potential



