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Arteriographic view of treatment to achieve
regression of coronary atherosclerosis and to
prevent plaque disruption and clinical
cardiovascular events

B Greg Brown, Xue-Qiao Zhao, Dianne E Sacco, John J Albers

Treatments designed to diminish the clinical
impact of coronary artery disease (CAD) have
two fundamental goals. The first goal is to
reduce the symptomatic limitations imposed
by an obstructed arterial blood supply which
is unable to meet the peak oxygen demands of
the myocardium. Vascular supply may be
insufficient because of a fixed flow-limiting
coronary narrowing, abnormal epicardial ves-
sel tone, intermittent arterial vasospasm,
microvascular dysfunction, or inadequate
development of collateral vessels. Certain
medical approaches presently palliate symp-
toms by favourably altering the imbalance
between oxygen supply and demand. The
goal of symptom relief may, alternatively, be
attained through more direct structural or
physiological changes or both that improve
the diminished vascular flow reserve. These
include relaxation of excess vasoconstrictor
tone, development of collateral vessels, or
reduction ("regression") in the severity of
flow-limiting stenosis. Regression has not
been universally accepted as a possible mech-
anism for symptom relief. We review the evi-
dence supporting the occurrence of regression
and its promotion by lipid lowering.
The second fundamental goal of treatment

in CAD is to prevent the anticipated progres-
sion to a clinical event such as cardiac death,
non-fatal myocardial infarction, or worsening
angina requiring bypass surgery or angiopla-
sty. Such ischaemic events commonly occur
suddenly (even after a recent "perfectly
normal" treadmill test) suggesting an abrupt
transition in the severity of arterial obstruc-
tion. We also discuss the ways in which struc-
tural disruption of the atherosclerotic plaque
may lead to abrupt worsening of arterial
obstruction and, commonly, a clinical event.
New data are presented that indicate a linkage
between lipid lowering and stabilisation of
plaque structure. They support the hypothesis
that lipid-lowering treatment prevents clinical
events by causing selective regression of the
lipid-rich subgroup of plaques which are
vulnerable to fissuring, ulceration, and
haemorrhage.

Regression of coronary obstruction
Arteriographers occasionally observe the
reopening of a previously obstructed coronary
artery, presumably by the lysis of an occlusive
thrombus. Furthermore, ordinary lesions are
sometimes seen to improve in a later arteri-
ogram. Thus the important question is not
"does it happen clinically?" (it does), but "can

we promote regression of sufficiently great
magnitude and frequency so that it favourably
alters the clinical course of the disease?" As
yet there is not a consensus but encouraging
evidence is emerging.

EXPERIMENTAL OBSERVATIONS
Convincing evidence that atherosclerosis can
regress with lipid lowering has come from
studies in cholesterol-fed primates. 1-5 After
prolonged exposure to a cholesterol-rich
"atherogenic" diet there are large increases in
coronary artery collagen (3 x ), elastin (4 x ),
and cholesterol (7 x, mostly esterified).
Studies of plaque lipid4 suggest that choles-
terol ester, transported to the intima by
plasma lipoproteins, accumulates first in foam
cells and as interstitial droplets. After 24-30
months foam cells may undergo necrosis and
release their lipid content. Macrophage-foam
cells, derived from circulating monocytes,6
can also release proteolytic enzymes.
Gradually, cholesterol accumulates deep in
the intima in the core lipid region of the
plaque as ester droplets and monohydrate
crystals intermixed with necrotic cellular
debris and coagulation products. When the
animals are returned to a vegetarian "regres-
sion" diet, serum cholesterol falls quickly to
normal (3-6 mmol/l) and the arterial lipid and
connective tissue changes partially regress
over 20-40 months. Collagen does not
decrease much from its peak value (- 20%),
but elastin (-50%) and cholesterol (- 60%,
mostly esterified) do. Histological measure-
ments show that plaque size is reduced.24

EVIDENCE OF REGRESSION IN PATIENTS
Methods to detect regression of atherosclero-
sis in patients with coronary heart disease
have, necessarily, been indirect. Improvement
in the severity of angina may indicate plaque
regression; it may, however, occur by various
other mechanisms including the development
of collateral vessels, myocardial necrosis, or
exercise conditioning. Myocardial perfusion
imaging7 has some of the same limitations and
shows little or nothing about change in mild
obstructive lesions. The coronary arteriogram
has been and remains the principal method
for assessing change in disease. It provides an
accurate estimate of the severity of luminal
narrowing; however, it does not tell a great
deal about the complex interplay of structural
and physiological processes in the arterial wall
that contribute to the degree of obstruction.
There is, in some circles, a growing percep-
tion that certain morphological features of the
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plaque permit inferences about wall proper-
ties,8 and that the lumen diameter response to
certain vasoactive drugs provides information
on the functional health of the artery.
Intravascular ultrasound8 may be diagnosti-
cally useful, and will undoubtedly improve
our understanding of the relation between the
pathological state of the arterial wall and the
information available from the contrast
"lumenogram".

Atherosclerosis regression in patients,
inferred from improvement in the arterio-
gram, may occur in several ways. Plaque lipid
may be depleted as may its connective
tissue.3 I Lysis of fully occlusive thrombi or of
mural thrombi is commonly seen in the
course of unstable clinical syndromes.
Remodelling of the underlying vascular archi-
tecture or relaxation of excess vasomotor tone
can improve arteriographic lumen size inde-
pendently of changes in plaque size.9 The role
of endothelium and the relations of lipid con-
centrations to its proper function are proving
to be important in many of these processes.'0

As late as 1987, only anecdotal evidence
suggested that the animal observations could
be extended to patients with atherosclerotic
disease. Although early arteriographic trials9'-
had shown that lipid-lowering treatment
reduced the likelihood of progression; regres-
sion of disease was rarely observed, and was

not found to be increased by diet or by the
single-drug treatments tested. A recently pub-
lished series of randomised clinical arterio-
graphic trials (table) has documented the
magnitude of regression, its frequency, and
the conditions under which it can occur in
patients. In order of their publication they
are:

National Heart, Lung, and Blood Institute
(NHLBI) type II12 "-This pioneering con-

trolled clinical trial was initiated in 1972. One
hundred and forty three men and women

with 95th percentile LDL cholesterol on

screening and at least 90th percentile LDL on

subsequent evaluation, who had some

evidence of coronary artery disease, but rela-

tively mild symptoms were enrolled. Average
baseline LDL cholesterol, HDL cholesterol,
and triglycerides were 6-2, 1 0, and
1 6 mmol/l, respectively (or 237, 39, and
145 mg/dl). All patients were given profes-
sional dietary counselling and the treatment
was randomised to cholestyramine (24 g

daily) or placebo. In the treated group, LDL
cholesterol fell 31% and HDL cholesterol
rose 8%. The interval between angiograms
was five years. The angiographic endpoints
and clinical benefits of this study, and the
studies described below are summarised in
the table.
The first Cholesterol-Lowering Atherosclerosis
Study (CLAS) enrolled 188 patients who had
undergone coronary artery bypass graft
surgery; serum cholesterol was 4-7-
9 1 mmol/l at entry, providing an opportunity
to investigate the effects of lipid lowering on

patients with apparently normal cholesterol."4
Average baseline LDL cholesterol, HDL cho-
lesterol, and triglycerides were 4-4, 1 1, and
1 7 mmol/l, respectively. The treated group
was given professional dietary counselling,
colestipol (30 g daily), and niacin (4 g daily).
The control group received placebos and less
intensive dietary counselling. LDL choles-
terol fell 43% in the treated patients and
HDL rose 37%. The angiographic interval
was two years (table).
Program on Surgzcal Control of the Hyper-
lipidemias (POSCH) "5-In this important
technical tour de force 838 patients with a

history of acute myocardial infarction were

randomly assigned to partial ileal bypass
surgery or to "usual care", with pretreatment
counselling for all in an American Heart
Association Phase II diet. Average baseline
LDL cholesterol, HDL cholesterol, and
triglycerides were 4 6, 1 0, and 2 3 mmol/l,
respectively. In the treated patients LDL cho-
lesterol fell 42% and HDL rose 5%.
Angiograms were done at several points over

the 9 7 year follow up; the angiographic find-
ings were reported at baseline and five years

(table).

Summary of arteriographic outcomes and frequencies of reported clinical events in eight lipid-lowening tnrals

Control patients Treatment patients

Progression Regression Progression Regression % Event
Study (Y.) (%/) A (%S) t (%) (%O) A

(%S) t reduction
NHLBI 49 7 32 7 33
CLAS 61 2 39 16 25
POSCH (5 yr) 65 6 37 14 26
Lifestyle+ 3-4 --22 0 v I
FATS (N + C) 25 39 - 0 9 (0-005) 80

46 11 2-1
FATS (L + C) 22 32 - 0 7 (0-02) 70
CLAS II 83 6 30 18 43
UC-SCOR+ 41 13 0-8 20 33 - 1-53 (0-04) 1 v 0
STARS (D) 15 38 -1 1 (NS) 69

46 4 5-8
STARS (D + R) 12 33 -1-9(0-01) 89
Mean 56 7 +3-0 26 26 - 1-4

*See text for the details, abbreviations and full name of these studies. tEvents are variably defined in these studies: in general, the
frequency of cardiovascular events (death, myocardial infarction, revascularisation) in control and treated groups are compared
using the details and definitions provided. tA(%S) is usually reported as the average change in percentage stenosis over all the
lesions measured per patient. A positive (+) value represents "progression", and a negative ( - ) value "regression".
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The Lifestyle Heart Trial enrolled 48 patients
with documented clinical coronary disease.'6
Average baseline LDL cholesterol, HDL cho-
lesterol, and triglycerides were 41, 1 3, and
2-4 mmol/l respectively. The subset ran-
domised to treatment received intense coun-
selling and support in adopting a vegetarian
diet with less than 10% of calories as fat.
They were also counselled about relaxation
techniques and were encouraged to pursue a
moderate exercise regimen. In the treated
group LDL cholesterol fell 37% and HDL
fell 3%. The angiographic interval was one
year.
Familial Atherosclerosis Treatment Study
(FA TS) 17 -One hundred and forty six
patients with angiographic coronary disease,
raised apolipoprotein B, and a positive family
history of coronary heart disease were
enrolled. Baseline LDL cholesterol, HDL
cholesterol, and triglycerides were 4 9, 1 0,
and 2-4 mmol/l, respectively. Treatment was
randomly assigned; the control group
received professional dietary counselling and
also colestipol (30 g daily) if the LDL choles-
terol was greater than the 90th percentile for
age. Two intensively treated groups received
dietary counselling, colestipol, and either
lovastatin 40 mg daily or niacin 4 g daily,
with a specified dose increase for failure to
achieve the target of LDL cholesterol
< 3-1 mmol/l. In the niacin/colestipol group,
LDL cholesterol fell 32% and HDL rose
43%. In the lovastatin/colestipol group, LDL
fell 46% and HDL rose 15%. The angio-
graphic interval was 2-5 years (table).
The second Cholesterol-Lowering Atherosclerosis
Study (CLAS II)18 is an extension of the origi-
nal CLAS study. Baseline LDL cholesterol,
HDL cholesterol, and triglycerides averaged
4.4, 1 1, and 1-8 mmol/l, respectively. One
hundred and thirty eight patients re-entered
the protocol on the same regimen and 103
eventually completed it at 4 years. LDL cho-
lesterol fell 40% and HDL cholesterol rose
37%. An angiographic analysis identical to
CLAS was used to compare films at baseline
and four years. The table shows the results.
University of California Specialized Center of
Research project (UC SCOR) 19-Ninety seven
men and women selected for the genetic dis-
order familial hypercholesterolaemia were
randomly assigned to either intensive lipid-
lowering therapy or to "usual care" by the
current standard of community physicians.
Baseline LDL cholesterol, HDL cholesterol,
and triglycerides were 7 3, 1-4, and
1 4 mmol/l respectively. The intensive regi-
men included professional dietary coun-
selling, colestipol 30 g daily, niacin up to
7-5 g daily, and possibly lovastatin 40 mg
daily. LDL cholesterol fell 39% and HDL
cholesterol rose 25%. The angiographic inter-
val was two years. For results see the table.
St Thomas Atherosclerosis Regression Study
(STARS)-Ninety patients with clinically
diagnosed coronary artery disease and hyper-
cholesterolaemia were recruited.20 Baseline
LDL cholesterol, HDL cholesterol, and tri-
glycerides averaged 5 0, 1 2, and 2-3 mmol/l

respectively. There were three treatment
groups: the control regimen was randomisa-
tion to "usual care". Two more intense
approaches include professional dietary coun-
selling and dietary counselling plus cho-
lestyramine (16 g daily). Among patients
receiving dietary counselling, LDL cho-
lesterol fell 16% and HDL cholesterol was
unchanged. Among those receiving cho-
lestyramine and diet, LDL cholesterol fell
36% and HDL cholesterol fell 4%. The
angiographic interval was three years. See the
table for results.

In the NHLBI II, CLAS, CLAS II, and
POSCH trials change in arterial obstruction
was assessed visually by panels of experts
blinded to patient identity, randomisation,
and temporal sequence of the film pair. In the
remainder of the trials a similarly blinded
analysis incorporated techniques of compu-
ter-assisted quantitative arteriography.7 21 In
only four of these eight trials of lipid-lowering
therapy was there an entry requirement for
even modest hyperlipidaemia. Despite the
diversity among these studies in clinical pre-
sentation, lipid entry requirements, treatment
regimens and methods for arteriographic
analysis, their outcomes, summarised in the
table, are surprisingly consistent. Each study
demonstrated an arterial benefit from treat-
ment, be it diet or diet supplemented by ileal
bypass surgery or by other lifestyle changes or
by lipid-altering drugs. As a generalisation
from these results, less than a twelfth of the
control group patients were found to have
favourable changes in arterial obstruction
("regression") during the study period. By
contrast, more than a quarter of treated
patients were found to have overall regression
(a 3-4-fold increase). The table shows that
mean estimates of coronary disease severity
per patient worsened (progressed) by about
3% stenosis among the controls whereas
there was an improvement (regression) by
1-2% stenosis among the treated patients. In
nearly every study the frequency of cardio-
vascular events was reduced substantially by
treatment although the event reductions
achieved statistical significance in only three.
Failure to confirm statistically a clinical bene-
fit is not unexpected because the sample size
required for trials attempting to demonstrate
arteriographic benefits is considerably smaller
than for trials to demonstrate clinical benefits.

REGRESSION AMONG LESIONS
The likelihood that a given lesion would
regress was very low. In FATS only 5% of
lesions in the control group and 12% in the
treated group improved by the criterion
amount of < - 10% that we regard as "defi-
nite" regression by our method.2' Lesions
were classified as mild, moderate, or severe,
depending on the severity of the stenosis at
baseline. Figure 1 shows the importance of
lesion severity and of treatment on progres-
sion of individual lesions. In general, progres-
sion and regression are both more frequent in
more severe lesions. Intensive lipid-lowering
therapy doubles the likelihood of regression
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Progression

% of
lesions
that
progress
(¢ 10%S)

% of
lesions
that
regress
(< -10%S)

10-40% 40-70% 70-100%
(785) (312) (100)
Baseline stenosis severity

(% stenosis)
Figure 1 Frequency of definite lesion regression in FATS
expressed as the percentage of lesions that decrease in
severity (regress) by a measured 10% stenosis or more.
Lesions from 120 patients are subgrouped into 785 mild
stenoses (10%-40%S), 312 moderate stenoses
(40%-70%S), and 52 severe stenoses (70%-98%S). Also
all 48 initially totally occluded lesions are added to the
severe lesion regression analysis, because these may
"regress" by recanalisation. In general, change is relatively
infrequent. The more severe the lesion at baseline, the more
likely it is to change. Intensive lipid-lowering therapy
increases regression frequency at all levels of severity and
reduces progression frequency for mild and moderate lesions.
x2 statistical comparisons versus control group
(conventional treatment) frequency: *p < 0-05;
tp < 0-02;**p < 0-001; ttp < 0-005. L, lovastatin;
C, colestipol; N, niacin.

among mild and moderate lesions, and
quadruples it among the severe lesions. The
small number of severe lesions in this study
(52 in the 70-98% range and 48 total occlu-
sions) precludes confident statements about
the effect of therapy on change in severe

lesions.
Thus very few lesions undergo natural or

spontaneous regression. Though this number
can be increased significantly by lipid-lower-
ing therapy most lesions seem to be unaltered
by treatments that can be characterised as

"intensive" and result in considerable
favourable alterations in the lipid and lipopro-
tein profile. Paradoxically, these regimens are

commonly associated with substantial reduc-
tions in clinical event rate (table). We will
return to this apparent paradox below.

RETARDING PROGRESSION OF CAD

Support for the idea that lipid-lowering
therapy can effectively retard progression of
atherosclerotic arterial obstruction dates from
1979.11 The composite of such evidence from
randomised arteriographic trials is sum-

marised in the table. Again, despite the diver-
sity of these trials, the evidence for reduced
disease progression with therapy is suprisingly

consistent. As a generalisation from the table
over a half of the control group but only a
quarter of treated patients were judged to
have worsening arterial obstruction during
the study periods. On a per-lesion basis,
lesion progression among mild and moderate
lesions is about 75% less likely with intensive
therapy. Progression of severe lesions seems
unaltered by intensive therapy: the numbers
on which this result is based are small, how-
ever.

Preventing plaque disruption and
clinical events
PREVENTION OF CLINICAL EVENTS
The landmark Lipid Research Clinics
Program coronary primary prevention trial22
established that modest LDL cholesterol
reduction promoted a significant reduction in
clinical coronary events, but not in total mor-
tality. Importantly, the magnitude of cardio-
vascular benefit correlated with the amount of
LDL cholesterol reduction. The Helsinki
Heart Study,23 also with modest LDL change,
achieved a significant reduction in total car-
diac events, but not mortality. The Coronary
Drug Project, when updated about eight
years after its completion, showed an 11%
reduction in total mortality among those
treated with niacin.24

Additional evidence that clinical events are
decreased by lipid-lowering therapy is seen in
the table. Many of these recent trials have
used more potent lipid-lowering agents or
combination treatments. As a result the
magnitude of benefit is correspondingly
greater. Each trial reports events somewhat
differently. In general, when reported, we
have included cardiac death, confirmed
myocardial infarction, and progressive, medi-
cally refractory ischaemia requiring revascu-
larisation (bypass or angioplasty) among the
composite of clinical events. Figure 2 shows
data from the FATS trial. It is thus clear from
the table and fig 2 and from the primary pre-
vention trials that clinical cardiovascular
events are reduced by lipid-lowering therapy.
The magnitude of reduction in clinical risk
seems out of keeping with the average 1-2%S
diameter stenosis regression in lesion severity
and with the fact that only about 12% of all
intensively treated lesions actually regress by
a measurable amount. To understand how
regression of a small number of lesions might
result in a roughly 60% (range 25%-89%)
reduction in the frequency of clinical events,
we must understand the series of events in
the plaque that turn a stable quiescent lesion
into an unstable ischaemia-provoking culprit
lesion.

DETERMINANTS OF PLAQUE DISRUPTION
Two evolving insights have altered our under-
standing of the precipitation of clinical
coronary events. First, mild and moderate
coronary lesions (< 70% stenosis) may
abruptly progress to severe obstruction, with
resulting unstable angina, myocardial infarc-
tion, or death. In fact, most clinical events
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N+C A 48

L+C +@ A 46 a)
E
0

-0
Conv A A*A Al 52

Entry 16 32

Time (mnth)

Event symbols:
A coronary angioplasty;
A peripheral angioplasty;
* coronary bypass;
n peripheral bypass;
* myocardial infarction;
+ cardiac death.

Figure 2 Timing of
clinical cardiovascular
"events" (death,
myocardial infarction, or

revascularisation for
worsening ischaemia) in
patients in each of the
three randomised
treatment strategies of
FATS. This "intention
to treat" analysis
includes all patients
randomised to each
group. L + C and N +
C v conventional
treatment (Conv): p <
0-01. N, niacin; C,
colestipol; L, lovastatin.
*One patient had two
events. **This patient
left the study afterfour
months.

occur under these circumstances.292h
Specifically, when the lesion precipitating a
myocardial infarct has, by chance, been
visualised on a recent angiogram, its pre-
infarct severity averages 50% stenosis, and it
will not usually possess features indicating
that it is destined soon to become
occluded.2526 A second, histological, insight is
that most ischaemic coronary events are
linked to a "culprit" lesion with one or more
of the following features at histological exami-
nation: (a) a fissured, torn, or vented fibrous
cap; (b) mural thrombus adherent at the site
of the fissure; (c) bleeding into the core lipid
region; and (d) severe arterial obstruction sec-
ondary to the composite mass of expanded
plaque and thrombus.

Figure 3 shows angiographic images of a
plaque that has become unstable and caused
a myocardial infarction. How does an "ordi-
nary" coronary lesion become so disruptively
transformed? Serial histological sectioning of
such an acutely occluded coronary lesion will
inevitably show a site of fissuring of the
fibrous cap that overlies the lipid-rich core of
the atheroma.27 28 This fissure is the nidus
from which occlusive thrombus has grown,
and it can be the point of entry of haemor-
rhage into the plaque. Certain plaque charac-
teristics increase the risk of disruption. In
fibrous caps that fissure, the foam cell density
is greater than that in intact caps.27-29
Furthermore, the most common site of fissur-
ing occurred at the shoulder of an eccentric
lipid-rich plaque, a location of high foam cell
density29 and also high circumferential shear
stress, according to a computer model of
repeated cyclic distension of the diseased
arterial cross section.30 Fissuring of the
fibrous cap was observed and predicted to
occur more frequently at the shoulders of
lipid pools occupying more than 15% of the
arterial circumference.30 In 83% of 86 infarct
lesions the intimal fissure extended from the
lumen into an unstructured pool of extracel-
lular lipid.30

45 min 90 min 21 h

Figure 3 Angiographic appearance of a lesion of the left circumflex coronary artery in a
patient presenting with acute myocardial infarction and treated with alteplase (tPA).
When the artery opened 90 minutes later, a contrast-filled pocket was revealed. This
morphology suggests haemorrhage through a fissure, or through plaque microvessels, into
the lipid-rich core of the plaque, forcing its thin fibrous cap into the lumen and abruptly

worsening obstruction.

Thus the histological features of a large
lipid pool and of an abundance of lipid laden
foam cells in the fibrous cap and shoulders of
the atheroma each predispose to plaque
fissuring, subsequent plaque haemorrhage
and disruption, and to coronary events.

PREVENTION OF PLAQUE DISRUPTION
Reduction of plasma LDL cholesterol might
be expected to reduce the likelihood of fissur-
ing because of the known favourable effects of
LDL cholesterol reduction on the above pre-
dictors.2 5 A consequence of such protection
against fissuring would be a decline in the
frequency of abrupt progression to clinical
events among patients in whom LDL choles-
terol has been therapeutically reduced.
Indeed, this has been the case. Figure 2
shows that in FATS there were 13 coronary
and three peripheral vascular events (cardiac
death, myocardial infarction, or revascularisa-
tion (PTCA or CABG) for refractory pro-
gressive ischaemia) among 15 patients. The
decision for revascularisation was indepen-
dent of the FATS trial investigators: it was
made by private physicians who were blinded
to randomisation and to the study lipid
response. Analysis of the 13 coronary events
among the 146 patients'7 showed that all clin-
ical events were associated with a culprit
coronary lesion located in the vascular distri-
bution of the ischaemic electrocardiographic
changes. Each had progressed significantly in
severity from the baseline stenosis measure-
ment to that at the time of the event.
Furthermore, the progression of mild and
moderately narrowed lesions to clinical events
was virtually abolished by lipid-lowering
therapy (fig 4). Eight of nine clinical events
among the conventionally treated patients
arose from lesions initially less than 70%
diameter stenosis (S) (baseline mean =
44%S); the eight associated episodes of
plaque disruption occurred in a pool of 414
mild or moderate lesions. Among patients in
the two intensively treated groups, only one
of 683 mild or moderate lesions progressed to
an event (p < 0 005, per patient; p < 0 02 per
lesion). By comparison, severe lesions
(>70%S) did not appear to so benefit from
lipid-lowering: the numbers on which this
statement is based are small, however.

Summary
Lipid-lowering therapy, as assessed by
angiography, clearly benefits the arterial dis-
ease process. For example, among intensively
treated patients in FATS the frequency of
definite progression per lesion at risk was
reduced by 75% among mild and moderate
lesions, which form the great preponderance
of the lesion population. Regression fre-
quency per lesion was more than doubled by
intensive therapy in mild and moderate sub-
groups and quadrupled in the subgroup with
severe lesions. Clinical events were reduced
by 73%. This was clearly due to a 15-fold
reduction in the likelihood that a mildly or
moderately diseased arterial segment would
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N+C

L+C

Conventional

10 40 70 10

Stenosis severity
(Baseline event) (%S)

Figure 4 Lesion changes associated with the thirteen coronary events as measuredfrom
1316 lesions in 120 FATS patients. Among lesions exposed to intensive lipid-lowering
therapy, only one of 638 lesions that were mild to moderate at baseline among 74 such
patients progressed to a clinical event whereas eight of 414 such lesions among 46
conventionally treated patients did so (per patient, p < 0 005; per lesion p < 0-02). By
this standard, severe lesions did not seem to benefitfrom therapy. N, niacin; C, colestipol;
L, lovastatin; Conv, conventional therapy. Events: U, unstable angina; M, myocardial
infarction; D, death; P, progressive angina. %S, percentage diameter stenosis. The numbe
55 in each panel represents the number of lesions at risk ofprogressing at baseline in each
subgroup.

undergo abrupt and substantial progressic
to a severe lesion at the time of the clinic
event. It has been shown that the process
plaque fissuring, leading to plaque disruptio:
thrombosis, and clinical coronary events,
predicted by the size of the plaque core lip
pool and the abundance of lipid-lade
macrophages in its fibrous cap. Exper
mentally, lipid lowering therapy decreases ti
number of lipid-laden intimal macrophag
and more slowly depletes core cholester
ester deposits. Thus the composite of ne

and previously published data presented he
supports the idea that lipid-lowering theral
selectively lipid-depletes (causes regressic
of) those fatty lesions containing a large lip
core and abundant intimal foam cells. I
doing so, these lesions, which are most vi;
nerable to fissuring, are rendered much mo

stable and the clinical event rate is accordin
ly decreased.
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