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EDITORIAL COMMENT

Similar Plaque Composition in
Men and Women With Stable CAD
Another Myth Falls*
Eloisa Arbustini, MD,a Takahide Kodama, MD,a,b Francesco Prati, MDc,d
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isk stratiﬁcation, diagnostic work-up, treat-

erosions underlying thrombosis in fatal ACS (9) is

ments, and prognostic evaluation of coronary

more common in women than in men. As in vivo

artery disease (CAD) in women represent the

studies show that culprit lesions with intact ﬁbrous

adaptation of the vast knowledge modeled for male

cap are associated with better long-term prognosis

CAD in the last 50 years: this is proven by the low

than those with plaque rupture (10), autopsy and

proportion of women included in past clinical studies

clinical series may not fully coincide. In vivo imaging

(1). After publication of sex-speciﬁc clinical recom-

studies exploring plaque morphology are now uni-

mendations for the prevention of cardiovascular dis-

quely contributing to characterize atherosclerotic

eases (2), awareness, risk stratiﬁcation, treatment

plaques in acute and chronic CAD (11,12).

and prevention of cardiovascular disease in women
improved: women are now being more represented
in emerging studies addressing risk proﬁle, plaque
burden, complications, and management of CAD.
Acute and chronic ischemic heart disease (IHD) is
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PLAQUE COMPOSITION IN STABLE CAD
LOOKS SIMILAR IN MEN AND WOMEN

uncommon in pre-menopausal women. After menopause and with ageing, the prevalence, risk stratiﬁ-

In this issue of iJACC, Bharadwaj et al. (12) report data

cation, and events tend to equalize in the sexes.

from 383 patients with stable CAD who were referred

Several past assumptions about female CAD are

for angiography and underwent optical coherence

evolving. Although angina remains the most common

tomography (OCT); 128 of 382 patients also underwent

ﬁrst presentation of disease among women (3) prev-

intravascular ultrasonography (IVUS)/near infrared

alence of acute coronary syndromes (ACS) has

spectroscopy (NIRS). The study included 268 men and

increased in young women and declined in age-

115 women. The risk proﬁle in women was higher than

matched men (4). Risk factors such as diabetes and

in men: women were older and had more hyperten-

hypertension are more common in women than in

sion, insulin dependent diabetes, and obesity. OCT

men (5). However these risk factors are associated

did not show sex difference in plaque morphology,

with nonproportional effects in women (6). Plaque

lipids, thin cap ﬁbrous atheroma, microvessels, mac-

burden is lower in women than in men (7), and plaque

rophages, and plaque calciﬁcations; NIRS did not

composition shows lower prevalence of mixed pla-

demonstrate differences in maximal lipid core burden

ques (8). Plaque complications differ in the sexes:

index at the 4-mm maximal segment. IVUS showed
similar plaque characteristics in men and women,
except for an increase in plaque burden in the refer-
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addressing stable CAD in women and using multi-

Bharadwaj et al. (12) used OCT, IVUS, and NIRS in

modality intravascular imaging to evaluate sex dif-

patients with stable CAD. With a resolution ranging

ferences; the limitations are the retrospective study

between 100 and 150 m m, IVUS provides information

and disparity in the number of cases investigated with

on luminal border, plaque morphology, plaque

different imaging modalities. However, the new

burden and plaque composition, media-adventitia

message is that plaque burden and composition do not

interface, and remodeling (19). The only difference

differ in men and women with stable CAD. At a time

identiﬁed by Bharadwaj et al. (12) in male and female

when the role of thin cap ﬁbroatheroma as a cause of

series was the increase in plaque burden in the

ACS is losing importance due to the notion that plaque

reference segment (16).

erosion is probably more common than expected, the

With a resolution of 10 to 15 mm, frequency domain-

ﬁnding of similar plaque burden, morphology and

OCT provides detailed description of superﬁcial and

composition in stable CAD of men and women, en-

intermediate plaque layers; the penetration is lower

courages the development of novel models of research

than that of IVUS and the information on plaque

that should speciﬁcally focus on female CAD.

burden is limited. However OCT can detect small
pultaceous cores and ﬁbrous components and char-

RESEARCH OF CAD IN WOMEN:
FROM CONVENTIONAL TO SEX-SPECIFIC
RISK FACTORS

women) reduces the investigation of risk factors to
those that are shared by the sexes. This prevents the
expansion of investigation of female-speciﬁc risk
such

as

cap rupture (20). In their series of patients with stable
CAD, Bharadwaj et al. (12) observed plaque rupture

The comparative strategy of research of CAD (men vs.

factors

acterizes the superﬁcial layers of the plaque including

autoimmune

diseases,

thyroid

dysfunction, and hormone- and pregnancy-related
risk (15). The higher prevalence of chronic inﬂammatory and autoimmune diseases in women is proven: in
women with rheumatoid arthritis, systemic sclerosis,
systemic lupus erythematous, CAD is recurrently
described as a form of “accelerated atherosclerosis”
that leads to premature clinical manifestations and
events and is independent of the presence or absence
of traditional risk factors for CAD; when present,
traditional risk factors worsen the disease, but their
absence does not exclude the occurrence of “accelerated CAD” (16). Thyroid diseases, both manifest and
subclinical hypothyroidism, are common in women
and are associated with endothelial dysfunction and
increased risk of CAD (17). Reproductive factors such
as later age at menarche, increased number of pregnancies, shorter lactation time, gestational diabetes,
and pre-eclampsia are sex-speciﬁc risk factors for CAD
(15,18). Research on CAD in women would probably
beneﬁt from comparative studies in subgroups of
affected vs. non-affected women, or women carrying
known risk factors vs. sex-speciﬁc factors.

and thrombus in 14% and 9% of male patients and
10% and 8% of female patients, respectively.

PERSPECTIVES
Intravascular imaging is expanding our understanding
of pathological morphology of coronary plaques in ACS
and now also in chronic CAD. Multiple imaging modalities integrate information from tools that differently explore superﬁcial or deep plaque layers, plaque
burden and composition, and vessel wall remodeling.
Comparative invasive studies are unlikely to enroll
age-matched patients because clinically manifest CAD
develops 7 to 10 years later in women than in men.
Serial data are now achievable with noninvasive
imaging such as multidetector computed tomography
coronary angiography (MD-CTCA) in high-risk cohorts
of individuals in the pre-symptomatic phases of
CAD (21). MD-CTCA identiﬁes, characterizes, and
quantiﬁes obstructive and nonobstructive coronary
plaques. MD-CTCA–based studies can enroll equal
proportions of age-matched women and men who
share the same risk proﬁles or subgroups of women
with sex-speciﬁc risk factors; they also provide further
and earlier exploration of asymptomatic CAD and
comparison of data are achievable with invasive
intravascular

imaging

in

symptomatic

patients.

Noninvasive imaging of coronary arteries is feasible

IMAGING MODALITIES AND CAD IN WOMEN. Beyond

and sustainable and represents the novel avenue for

coronary angiography, which remains the gold stan-

early pre-clinical diagnosis of CAD.

dard for routine assessment of CAD and for interventional procedures in both acute and chronic
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