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Cardiovascular Imaging of Women
We Have Come a Long Way But Still Have a Ways to Go
Leslee J. Shaw, PHD,a Payal Kohli, MD,b Y. Chandrashekhar, MD,c Jagat Narula, MD, PHDd

I

n decades past, published reports and funded

PROMISE (Prospective Multicenter Imaging Study for

research rarely focused on sex-speciﬁc differ-

Chest Pain Evaluation) trial and CONFIRM (Coronary

ences in cardiovascular disease, nor did we

CT Angiography Evaluation for Clinical Outcomes:

understand

the

importance

of

pathophysiologic

An International Multicenter Registry) registry. The

differences that uniquely affect women. The public

diversity of these reports highlights the magnitude of

health message at the time was a focus on the burden

the issues in the ﬁeld of cardiovascular medicine that

of cardiovascular disease among men that resulted in a

are relevant to women. We generally refer to sex-

common (mis)perception that women were not at risk

related research on cardiovascular imaging as that

for major coronary and vascular diseases. Since

noting clear phenotypic and outcome differences or

that time, we have witnessed an unfolding of critical

that related to varying quality-of-care patterns. Both

pieces of the puzzle, more clearly deﬁning the magni-

are highly relevant but have different implications for

tude of the disease burden among women. Our failure

the disparities, which are observed in women with

to consider the importance of sex across basic,

worsening outcomes compared with men. Phenotypic

translational, and clinical research has become an

nuances elucidate and inform working models and

important limitation to our body of evidence in cardio-

hypotheses to identify high-risk women compared

vascular medicine. The statistics are clear that cardio-

with men. For example, a preponderance of evidence

vascular disease is the leading cause of morbidity and

supports a higher rate of nonobstructive coronary

mortality for women. In fact, the case fatality rates are

artery disease in symptomatic women compared with

higher for women compared with men (1). Without a

men. Beyond this, evidence is far from deﬁnitive that

doubt, we have learned that cardiovascular disease is

we can identify a distinct atherosclerotic plaque

a potent killer of women and men alike, it was so in

signature in women that would support pathological

the past century and would remain so, and it afﬂicts

studies of frequent occurrence of plaque erosion as the

women in developed and developing countries alike.

basis of acute coronary events (2,3). Some observa-

In this issue of iJACC, we highlight important

tional series note a varied prevalence of high-risk

research topics that have important health inﬂuences

atherosclerotic plaque features unique to women,

on the lives of our female patients. We present several

while others do not; at least in the stable state, it is

systematic reviews on imaging for ischemic heart

difﬁcult to ﬁnd any different morphological attribute,

disease, valvular interventions, and screening, as well

as shown in several reports in this issue of iJACC (4,5).

as original research on radiation exposure, observa-

These examples illustrate the maturity of sex-speciﬁc

tional comparisons on atherosclerotic plaque, and also

research evidence and the extent to which clear

secondary analyses from major studies including the

differences between women and men with regard to
cardiovascular pathophysiology can be documented.
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small and selected series of women are enrolled and

As the expression says, we have come a long way,

compared with men. The extent to which our referral

but we have a ways to go before we meet our goals of

patterns or differential clinical presentations disad-

health equity on sex-speciﬁc research. The “long

vantage women is unknown. Yet issues of selection or

way” that we have come is the enormous amount of

referral bias have tremendous implications for the

data presented in this issue of iJACC, and for that we

use of and outcomes after cardiovascular imaging in

should all rejoice in this progress on women’s health

women. Women consistently receive less intensive

issues. The “ways to go” is whether we can commit to

medical care and are underreferred to cardiovascular

a strategic plan encompassing women’s health as a

imaging procedures (6,7). In a recent randomized

primary goal for cardiovascular imaging research.

trial, fewer than 1 in 10 women with abnormal stress

Both praise and criticism lead to pathways of change,

test results had any change in anti-ischemic therapies

the next level of novelty in research, and ultimately

or referral to diagnostic angiography (8). On the other

altering the morbid and fatal consequences of car-

hand, the risk-beneﬁt ratio for imaging in women is

diovascular disease affecting millions of women. Our

complicated by the fact that women bear an excess

focus on cardiovascular imaging in this issue of iJACC

risk burden with imaging involving radiation. We

highlight a thoughtful approach to our current

need to know where we stand and only then will we

status and prompts contemplation on future research

know where to go.

opportunities unique to women’s health.

Another issue plaguing the ﬁeld of women’s

Research, in general, is becoming by necessity

health research is the lack of funded clinical research

more transdisciplinary, and it is never more so than

aimed at identifying sex-speciﬁc differences and

for women’s health. Issues related to pregnancy,

the development of targeted treatment trials aimed

menopause, pathology, and endocrinology highlight

at improving clinical outcomes for women and men

other important contributions to unlocking critical

evaluated with cardiovascular imaging each year.

female-speciﬁc differences in cardiovascular disease.

Despite federal mandates, underrepresentation of

Our approaches require a more thoughtful approach

women in clinical research is common, which further

to women’s health than a secondary analysis from a

hinders our capacity to build a solid evidence base of

registry or trial. This vision requires that we embrace

female-centric research ﬁndings. When only small or

the “stepping stones and obstructing boulders” that

selected samples of women are reported, the chal-

describe present-day women’s cardiovascular health

lenge remains to identify thematic patterns by sex

research and use our current “milestones” to strate-

from peer-reviewed research. Larger, more represen-

gically guide our path toward success in improving

tative and unbiased samples of women are required to

the lives of female patients (9). Should we not owe

provide deﬁnitive answers with regard to whether we

our best when it comes to taking care of one-half of

can identify clinical and imaging characteristics that

the population of the planet.

would lead to deﬁned diagnostic and therapeutic
strategies of care for women. Moreover, we have yet to
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