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EDITORIAL COMMENT

What’s a Malignant Family History?
You’ll Know It When You See It*
Amit Khera, MD, MSC, Parag Joshi, MD, MHS

S

everal decades of investigation have engrained

CHD events. In the MESA (Multi Ethnic Study of

the now well-established relationship between

Atherosclerosis) study, family history of myocardial

family history and predilection to coronary

infarction improved markers of discrimination and

heart disease (CHD). In a seminal study by Marenberg

risk reclassiﬁcation for the prediction of CHD and was

et al. (1) investigating more than 20,000 Swedish

second only to coronary artery calcium (CAC) among

twins, the increment in risk accompanying a sibling

novel markers in such metrics (3).

history of CHD was more than 2-fold greater in mono-

The impetus to evaluate the association between family

zygotic twins than in dizygotic twins, establishing the

history of CHD and subclinical atherosclerosis are 2-fold:

genetic underpinnings of family history. However, an

to evaluate the merits of screening for atherosclerosis in

equally important observation was the relevance of

patients with family history and to determine the impli-

sibling age at the time of ﬁrst CHD event. The relative

cations of family history for atherosclerotic disease and

risk of CHD death in surviving identical siblings mark-

risk. Population-based studies have demonstrated an

edly increased when the affected twin’s event

increased prevalence of CAC in individuals with a family

occurred at a younger age, with an 8-fold risk when

history (4–6). In addition, rather than CAC subsuming all of

a male sibling was younger than 55 years, but only a

the CHD risk information that accompanies a family his-

2-fold risk if the sibling was older than 75 years.

tory, it was recently demonstrated that family history of

Thus, it seems that genetic inﬂuences may predomi-

CHD is an independent and additive predictor of CHD risk

nate at younger ages, but environmental inﬂuences

beyond CAC scoring (7). This suggests that CAC may only

and other risk factors may dilute these genetic effects

tell part of the subclinical atherosclerosis story, focusing

with aging.

solely on calciﬁed plaque, rather than on emerging mea-

Although genetics certainly play a role in the risk
afforded by family history of CHD, the exact biological processes underpinning this association remain

surements of plaque composition or other vessel characteristics that confer vulnerability for CHD events (8).
Coronary

computed

tomography

angiography

unclear. In some families, the heritable factor may be

(CTA) has provided an enhanced window into the

one dominant gene, such as the case with heterozy-

implications of family history. In the CONFIRM

gous familial hypercholesterolemia, which affects

(COronary CT Angiography EvaluatioN For Clinical

roughly 1 in 500 individuals and is characterized by

Outcomes: An InteRnational Multicenter Registry)

markedly elevated low-density lipoprotein choles-

registry, younger patients with a self-reported family

terol levels and the onset of CHD roughly 10 years

history of CHD had a higher prevalence of obstructive

earlier (2). However, in most, a singular implicated

coronary artery disease (CAD) and nonobstructive

gene is not found, and family history can also repre-

CAD than patients without a family history (9).

sent shared lifestyle factors. Nevertheless, a family

Interestingly, this difference was driven by a greater

history of CHD remains a powerful predictor of future

prevalence of noncalciﬁed or partially calciﬁed plaque rather than solely calciﬁed plaque, highlighting
the potential for missed atherosclerotic disease in

*Editorials published in JACC: Cardiovascular Imaging reﬂect the views of

younger patients with family history using CAC

the authors and do not necessarily represent the views of JACC:

scanning alone. The GeneSTAR (Genetic Studies of

Cardiovascular Imaging or the American College of Cardiology.
From the Department of Internal Medicine, Division of Cardiology,
University of Texas Southwestern Medical Center, Dallas, Texas. Both

Atherosclerosis Risk) family study performed CTAs
for 805 apparently healthy family members of in-

authors have reported that they have no relationships relevant to the

dividuals with documented premature CHD (<60

contents of this paper to disclose.

years of age). In this asymptomatic cohort, 45% of
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subjects had some form of coronary plaque, despite

age, which is well beyond the standard threshold age

the fact that most were under the age of 55, and there

used in both clinical practice and most major studies of

was a preponderance of noncalciﬁed plaque (10).

family history of CHD. As demonstrated in the study by

Although that study highlighted the higher burden of

Marenberg et al. (1) more than 20 years ago, the risk

subclinical atherosclerosis in coronary CTA in rela-

increment to family members of those affected by CHD is

tives of those with a premature family history of CHD,

almost exponential with younger age of CHD onset. In

it did not include a control group and did not inves-

fact, CHD at such young ages raises concerns for familial

tigate emerging markers of plaque composition and

hypercholesterolemia as the heritable factor, which is

vessel remodeling.

known to accompany increased atherosclerosis burden
(12). Although the authors mention excluding those with

SEE PAGE 1128

a diagnosis of familial hypercholesterolemia, the diag-

In this issue of iJACC, Christiansen et al. (11)

nostic criteria were not provided. Furthermore, approx-

similarly enrolled 88 apparently healthy relatives of

imately one-third of those with a family history had

individuals with premature CHD for coronary CTA

multiple family members with premature CHD (<40

assessment. However, the probands with CHD were

years of age or between 40 and 55 years of age in males

identiﬁed by having percutaneous coronary inter-

and 40 and 65 years of age in females). Previous studies

vention or bypass graft surgery before the age of 40,

have demonstrated signiﬁcantly more CAC in those with

suggesting

of

multiple family members with premature CHD than in

atherogenesis. In addition, the study also included a

those with just 1 family member (13). By reference, the

control group of registry participants without family

CONFIRM registry reported signiﬁcantly lower preva-

history who underwent clinically indicated coronary

lence of any plaque (40%) and obstructive plaque

CTA, but this group consisted of symptomatic pa-

(11%) in their cohort deﬁned by conventional family

a

particularly

malignant

course

tients. A major enhancement in this study was going

history of CHD deﬁnitions (9), and the GeneSTAR cohort

beyond quantiﬁcation of calciﬁed and noncalciﬁed

also reported lower plaque prevalence of 57% and 24%

plaque but also investigating additional high-risk

in men and women, respectively, 45 to 54 years of age

parameters of plaque composition and vessel char-

(comparable to the age of this cohort) (10). In summary,

acteristics. More recently, it has been demonstrated

what we are seeing in this study are the repercussions

that these characteristics can be assessed non-

of a particularly malignant family history of CHD.

invasively with coronary CTA, with 2 particular pa-

With these caveats, what are the clinical impli-

rameters, low-density noncalciﬁed plaque (LD-NCP)

cations of the study by Christiansen et al. (11) for

and positive remodeling, which is highly predictive of

the assessment and management of CHD risk in

subsequent

beyond

patients with family history of CHD? First, the

The authors demonstrated that asymptomatic rel-

careful and complete family history of CHD at every

atives of those with family history had a greater

clinical encounter to enhance risk and preventive

prevalence for any plaque (70%) and obstructive

discussions. The clinical relevance of a family his-

plaque (15%) than symptomatic controls (51% and

tory of CHD is frequently underappreciated, partic-

10%, respectively), despite the fact that, other than

ularly in women (14). Also, rather than a binary

dyslipidemia, the risk factor levels were comparable

construct, there are gradations of family history,

between the 2 groups. There was also a predilection

with especially malignant family histories involving

for more proximal segment CAD, higher Agatston

multiple affected ﬁrst degree relatives or those

score, and greater calciﬁed and noncalciﬁed plaque

at unusually young ages. In select individuals,

volume in those with a family history. Importantly,

screening for subclinical atherosclerosis, typically

the adjusted risk of having plaques with positive

with coronary calcium scanning if it will impact

remodeling or LD-NCP were more than 4-fold greater

treatment decisions, may be considered as the

in those with a family history than without.

results may provide additive and incremental in-

acute

coronary

syndrome,

assessment of plaque stenosis (8).

ﬁndings reinforce the importance of ascertaining a

Several observations should be noted when deci-

formation for CHD risk (3,7). In fact, family history

phering the implications of this carefully performed

itself can be a deciding factor when treatment de-

study. First, the control group included symptomatic

cisions about statins are unclear (15). Whether the

participants who commonly had greater atherosclerosis

addition of coronary CTA information, including

burden and, thus, actually biasing the ﬁndings in this

markers of vulnerable plaque such as LD-NCP or

study toward the null. Perhaps most importantly, the

positive remodeling, adds incremental prognostic

inclusion criteria included an extreme phenotype for the

value for CHD risk assessment in those with a

proband, coronary revascularization before 40 years of

family history of CHD is unanswered in this study.
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As such, broad screening for coronary atherosclerotic plaque or vulnerable plaque using coronary
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