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Clinical and subclinical CAD – is there a  
difference?
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With heart disease being one of the lead-
ing causes of death – more so in the de-
veloped world – the risks associated with 
having coronary artery disease is some-
thing that the insurance industry focuses 
on. This is not new, and is globally ac-
cepted as a key in medical risk selection 
of life insurance applicants.

Blood pressure, smoking habits, body 
mass index, lipid profile (cholesterol, 
triglycerides), glucose metabolism and 
cardiovascular disease history are all 
well-established risk markers used by 
the industry. Newer markers, or clinically 
established markers but new to insur-
ance (in some, not necessarily all mar-
kets), include high sensitivity CRP (c-re-
active protein), proBNP, calcium score, 
pulse wave velocity, and even heart rate 
variability.

Much can be written and debated about 
regarding the incremental value of add-
ing additional tests and markers, par-
ticularly looking at cost benefit analysis, 
and also the potential impact on under-
writing turnaround time and customer 

inconvenience. One of the challenges 
for the industry relates however not to 
a new test that looks at risk of someone 
getting CAD or a future heart attack per 
se, but determining the actual existence 
of CAD. This might seem a rather simple 
problem to solve at first thought, but 
the interesting complexities this pre-
sents to the life insurance industry are 
discussed further below.

Historically the industry has relied on 
exercise or treadmill ECGs (stress tests) 
as a screening test for CAD in higher risk 
applicants. High risk would usually refer 
to older applicants, often males, who 
might smoke, be overweight, have ab-
normal lipid profiles, strong family his-
tories, and possibly some significant 
clinical history. The use of stress tests 
is still widespread, particularly due to 
the clinical use of these tests, and be-
cause as an industry, we have histori-
cally relied on these for a long time, and 
our mortality experience and pricing is 
premised on the use, interpretation, and 
rating of these stress tests. Exercise 
ECGs of course have notoriously signif-
icant false positives (and negatives), and 
hence a further test is often done to con-
firm the suspected CAD in the form of 
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an invasive angiogram. This is still con-
sidered the gold standard in terms of 
assessing the existence, extent and se-
verity of CAD.

The definition of “obstructive” CAD is 
not universal, but most studies use a 
lumen narrowing of >50 % as the cut off 
for labelling someone as having obstruc-
tive disease. “Non-obstructive” would 
then typically refer to the balance of 
those angiograms that show some evi-
dence of narrowing, but where that nar-
rowing is less than 50 %. Those that 
show no evidence of lumen narrowing 
would be considered as not having dis-
ease. From a risk point of view, the extent 
of disease, as well as the degree of ob-
struction as highlighted above, has been 
shown to correlate with future cardiac 
events and mortality (Rana et al).

One of the questions we are faced with 
occasionally, is when we receive an ap-
plication for life insurance from someone 
who has undergone angiography (as-
sumed to be invasive) and the result 
shows no sign of CAD at all. Following 
the argument above, one would simply 
infer they have no CAD and rate them as 
such. Interestingly enough what to do 

with this, depends on where the angio-
gram was in fact performed. A negative 
invasive angiography is of course a neg-
ative lumenogram, showing us only the 
inside shape and form of the lumen of 
the coronary arteries, with no indication 
at all what is occurring in the walls of 
the coronary arteries.

We know that a substantial proportion 
of myocardial events occur in people 
who have what would be termed “nor-
mal” coronary arteries. The reason for 
this is pretty well established. The so 
called “glagov” remodeling process al-
lows for the lumen to remain the same 
diameter in the face of growing plaque 
deposit by allowing the thickened wall 
to stretch outward, keeping the lumen 
unaffected. It is assumed that the myo-
cardial infarctions that occur in the “nor-
mal angiography” sub-group occur due 
to the rupture of these plaques.

Since we cannot currently easily deter-
mine the state of the coronary arterial 
walls and the deposits within them, 
should all those with a negative invasive 
angiogram be assumed to be a standard 
insurance risk from a cardiovascular 
point of view, assuming all the tradi-
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tional risk factors are within “normal” 
ranges? 

Where angiograms are done very read-
ily, almost as screening tests, and with-
out the need for a high index of clinical 
suspicion, one could assume that those 
with negative invasive angiograms 
should be seen as standard risks. In fact 
an argument might even exist that when 
there is no evidence of CAD on invasive 
angiography in someone who is older 
and where one would almost at least 
some evidence of mild CAD in a signifi-
cant number if not majority of cases, one 
should in fact even consider crediting 
them.

However, in many markets ignoring the 
simple fact that the doctor decided to 
perform an invasive angiogram may be 
missing an increased risk, as the usual 
higher index of suspicion that led the 
cardiologist to in fact do the “not risk-
free” invasive angiogram shows us a 
different picture. This subgroup typi-
cally, although they have a better long 
term mortality outcome compared to 
those who have clear evidence of ob-
structive or non-obstructive CAD shows 
increased mortality risk compared to a 

matched group that had no angiography 
(Rana et al; Gulati et al; Jespersen et al).

Knowing the market, local practices and 
medical “culture” will help to determine 
what to do in these cases. 

What will in future make it even more 
complex for us, is the increased use of 
CT angiograms, which seem to show re-
ally good comparative information com-
pared to invasive angiograms (Van Vel-
zen et al), and may well lead to more (CT) 
angiograms being done routinely as 
screening tests.
 

Literatur

1.	 Min, J.K., et al., Age- and sex-related diffe-

rences in all-cause mortality risk based on 

coronary computed tomography angiogra-

phy findings results from the International 

Multicenter CONFIRM (Coronary CT Angio-

graphy Evaluation for Clinical Outcomes: 

An International Multicenter Registry) of 

23,854 patients without known coronary 

artery disease. J Am Coll Cardiol, 2011. 

58(8): p. 849-60.

2.	 Rana, J.S., et al., Differences in prevalence, 

extent, severity, and prognosis of coronary 

artery disease among patients with and 

without diabetes undergoing coronary 



21

ASA | SVV   Medinfo 2014  /  2 Facetten des medizinisch-technischen Fortschritts

computed tomography angiography: re-

sults from 10,110 individuals from the CON-

FIRM (COronary CT Angiography Evalua-

tioN For Clinical Outcomes): an 

InteRnational Multicenter Registry. Diabe-

tes Care, 2012. 35(8): p. 1787-94.

3.	 Gulati, M., et al., Adverse cardiovascular 

outcomes in women with nonobstructive 

coronary artery disease: a report from the 

Women's Ischemia Syndrome Evaluation 

Study and the St James Women Take Heart 

Project. Arch Intern Med, 2009. 169(9): p. 

843-50.

4.	 Jespersen, L., et al., Stable angina pectoris 

with no obstructive coronary artery disease 

is associated with increased risks of major 

adverse cardiovascular events. Eur Heart 

J, 2012. 33(6): p. 734-44.

5.	 Van Velzen, J.E., et al., Non-invasive assess-

ment of atherosclerotic coronary lesion 

length using multidetector computed tomo-

graphy angiography: comparison to quan-

titative coronary angiography. Int J Cardio-

vasc Imaging, 2012. 28(8): p. 2065-71. 


