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Risk stratification in coronary artery disease: a
patient-tailored approach over the ischaemic
cascade
Zellweger Michael J.
Cardiology Department, University Hospital Basel, University of Basel, Switzerland

Summary
Patient tailored diagnosis and risk stratification in patients
with suspected or known coronary artery disease (CAD)
are pivotal. At present, cardiac imaging modalities provide
the possibility to evaluate the whole ischaemic cascade
noninvasively. In asymptomatic patients, the evaluation of
the calcium score may be beneficial and also guide the
individual preventive strategy. Furthermore, the calcium
score provides complimentary information to the information as assessed by functional testing. Coronary computed tomographic angiography (CCTA) is an excellent tool
to exclude CAD, having a negative predictive value of
97–99%. Comparably, a normal functional cardiac imaging test (e.g., positron emission tomography (PET); myocardial perfusion SPECT (MPS); cardiac magnetic resonance (CMR); and stress echocardiography) is consistent
with a good prognosis and in general an annual cardiac
death rate <1%. If a patient has an abnormal imaging test,
it is important for risk stratification to evaluate the severity
and extent of the abnormality (e.g., the extent and severity
of the perfusion defect, or of the wall motion abnormality,
which is consistent with the extent of myocardial scar and
ischaemia). The patient’s symptoms and the extent of ischaemia, scar and decrease of ejection fraction will guide
the strategy, either to an optimal medical therapy or to a
further invasive evaluation. If more than 10% of the myocardium are ischaemic, it is very likely that patients will
benefit from revascularisation.
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The current guidelines leave a lot of room as to which
test to choose for noninvasive CAD evaluation and risk
stratification. The selection of the particular modality is, in
part, led by the pretest probability of CAD and local availability, expertise and preference. However, whenever possible, an imaging-based test rather than a “stand-alone”
stress ECG should be used. Cardiac imaging has higher
sensitivities and specificities to diagnose or exclude CAD
compared with stress testing alone. Using a hybrid approach, integrating complimentary information to that given by functional testing (e.g., PET/CT) provides the highest noninvasive diagnostic and prognostic accuracies in
CAD evaluation available so far.
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Introduction
A patient tailored risk stratification approach in coronary
artery disease (CAD) may help in our preventive efforts,
and certainly in the decision-making process, to come up
with an individual diagnostic and therapeutic plan for our
patients. At present, modern imaging modalities allow us
to assess the whole continuum of the ischaemic cascade.
This review aims to summarise the potential of noninvasive cardiac imaging in the risk stratification process
of patients with suspected and known CAD. However, in
daily practice, every evaluation has to start with the assessment of the probability that CAD is present in a particular patient (pretest probability of CAD or ischaemia [1,
2]). This initial assessment is generally based on patients’
sex, age and symptoms and results in a low, intermediate or
high pretest probability of CAD [3]. Of course, the overall
risk estimates can be refined by applying frequently used
scores which also incorporate cardiovascular risk factors
(e.g., the AGLA score for Switzerland). In addition, new
algorithms may provide far more powerful evaluation of
the pretest probability (also, in part, using artificial intelligence approaches) [2, 4]. Patients with a low probability of disease (<15%) should not undergo further coronary
testing. However, in specific cases (e.g., a broad cardiovascular risk profile and/or high risk as assessed by a prognostic score) patients may benefit from further risk factor modification (potentially guided by the assessment of
coronary calcification). Patients with an intermediate probability (15–85%) of CAD should undergo further noninvasive testing. In patients with a high probability of disease
(>85%), noninvasive testing does not add much with respect to CAD diagnosis but may help to provide a better
idea of the individual patient’s risk [3]. Patients with a high
pretest probability of CAD therefore may directly undergo
invasive coronary angiography, also with the possibility of
treatment in the same procedure.
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The ischaemic cascade
The ischaemic cascade starts with changes in the coronary
artery (i.e., noncalcified and calcified changes of the vessel
wall). As long as the luminal narrowing of the artery does
not exceed 50%, no limitation of flow is expected. When
the narrowing of the artery exceeds 50%, reduced myocardial blood flow with decreased myocardial perfusion can
occur. The decrease of myocardial perfusion results in diastolic and systolic dysfunction of the left ventricle. Furthermore, after this stage, ECG changes and chest pain can
often be observed. This process is depicted in figure 1. Patients without a flow-limiting coronary pathology generally are asymptomatic and may benefit from risk stratification with the goal to get optimised preventive and, in some
cases, medical therapy. In symptomatic patients, it is pivotal to evaluate if the symptoms are due to CAD and if so,
if patients may be treated with optimal medical therapy or
invasive evaluation and revascularisation.

Coronary artery calcification in asymptomatic
individuals and stable CAD patients
Calcium is a common component of atherosclerotic
plaques and is not present in the normal, “healthy” vessel
wall. Coronary calcifications are quickly and easily evaluFigure 1: The slow progression of atherosclerosis and the development of coronary artery stenosis is shown in the upper part of
the figure. As long as the coronary artery narrowing is less than
50%, there is no flow limitation. In stenoses of more than 50%,
flow limitation starts and there is a decrease of flow. In the lower
part of the figure, the diagnostic modalities are shown, which can
be used to evaluate the different stages of the ischaemic cascade.
Adapted from [5].CCTA = coronary computed tomographic angiography; CMR = cardiac magnetic resonance imaging; ECG = electrocardiogram; OCT = optical coherence tomography; PET =
positron emission tomography; SPECT = single photon emission
computed tomography
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ated by computed tomography (CT) with low radiation exposure and no need for contrast agents [6]. The Agatston
score is the most widely used calcium score for the reporting of calcium burden in coronary arteries and is used in
most diagnostic and prognostic studies [7]. The presence
of calcium and its extent is consistent with the individual,
integrated lifetime effect of all cardiovascular risk factors
on the coronary arteries. Measures of coronary artery calcium are related to survival and can be used to estimate an
individual’s “biological age” [8]. Coronary artery calcification, carotid intima-media thickness, ankle-brachial index, brachial flow-mediated dilation and high-sensitivity
C-reactive protein (CRP) have been reported to improve
on the Framingham risk score for the prediction of CAD.
However, the calcium score provides superior discrimination and risk reclassification compared with the aforementioned other risk markers [9]. The absence of coronary
calcium (an Agatston score of zero) in asymptomatic patients is associated with an excellent prognosis. The extent
of coronary calcifications has accurately predicted the
15-year overall mortality in a large cohort (n = 9715) of
asymptomatic patients, with an absolute mortality rate of
3% in individuals with zero calcium [10]. Figure 2 summarises the overall 15-year mortality rates in relation to an
increasing calcium score (adapted from [10]).
Zero calcium is also consistent with the absence of noncalcified plaques and relevant coronary stenosis in more than
87% and 99% of patients, respectively [11]. Among 2730
patients with stable CAD symptoms, a zero calcium score
was seen in 1426 (52.2%), of whom 17 (1.2%) had moderate stenosis and 7 (0.5%) had severe stenosis on CCTA.
The negative predictive value of a zero calcium score for
excluding severe stenosis (on CCTA) was 99.5% [12]. Absent coronary calcium therefore has an excellent negative
predictive value for CAD and is a very important cornerstone of CAD risk stratification, either as a standalone result or in combination with functional testing.
Simplified calcium scores of 0, 1 to 100, 101 to 400, and
greater than 400 represent no, mild, moderate, and severe
coronary calcification, respectively [13]. However, more
accurately, coronary calcifications should be interpreted
taking into account the age and gender of the individual or
patient (e.g., using percentiles) [13, 14]. In patients with
a calcium score >400, an abnormal myocardial perfusion
SPECT is likely in 31–46% of patients [15–17]. Interestingly, even patients with a calcium score >1,000 may have
Figure 2: Overall mortality rates as a function of the calcium score
(over a time period of 15 years), based on data reported by Shaw
et al. [10]
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a normal perfusion (no ischaemia) as assessed by myocardial perfusion SPECT. It has been reported that 51–80%
of these patients still do not have a perfusion defect (no
ischaemia) [18]. In these patients, invasive coronary angiography still should be considered. Other results (e.g., ischaemic ECG findings during stress testing, transient ischaemic dilation or persistent angina) may be a sign of the
presence of balanced ischaemia.
The calcium score may also help to decide who could
benefit from statin therapy, since significant heterogeneity
exists among those eligible for statins according to the
cholesterol management guidelines [19]. Approximately
one-half of potential candidates have no coronary calcium
in their coronary arteries, and, as a result, they have a
much lower observed 10-year risk and a higher estimated
number needed to treat (NNT) to prevent an event. Clinicians should consider the role of coronary calcium testing
in shared decision-making processes to facilitate informed
choices for flexible treatment goals [19]. Since little is
known about the temporal dynamics of the calcium score,
the value of repeat calcium score testing is still unclear.
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The current European Society of Cardiology (ESC) guidelines [3] leave a lot of room as to which test to choose if
a patient needs noninvasive CAD evaluation (ergometry/
treadmill stress ECG without imaging; myocardial perfusion SPECT; positron emission tomography (PET); stress
cardiac magnetic resonance; stress echocardiography; or
CCTA). The selection process is, in part, led by the pretest
probability of CAD, comorbidities of the patient (e.g., kidney dysfunction, devices such as pacemakers and internal
cardioverter defibrillators, contrast agent allergy, arrhythmia, etc.) and local availability, expertise and preference.
However, whenever possible, an imaging-based test rather
than a “stand-alone” stress test should be used [3] because
of the much higher sensitivities and specificities integrating cardiac imaging results. Diagnostic sensitivities and
specificities for the available noninvasive tests are summarised in table 1. The ESC discourages the use of stress
ECG as the primary tool to evaluate patients with stable
CAD, especially in the higher intermediate pretest probability range. Importantly, pharmacological stress testing
can only be used in combination with cardiac imaging and
not with stand-alone stress ECG.

The symptomatic patient
In a study by Patel et al., only 38% of patients without prior
CAD who underwent elective coronary angiography had
obstructive CAD [20]. Improved strategies for risk stratification are needed to increase the diagnostic yield of coronary angiography in daily clinical practice. Noninvasive
risk stratification could help to reach this goal. In a widely available clinical setting, noninvasive nuclear cardiology techniques (e.g., myocardial perfusion SPECT) had the
ability to substantially increase the diagnostic yield of elective coronary angiography. Furthermore, myocardial perfusion SPECT provided incremental value over risk factors
and symptoms in predicting CAD findings, thus emphasising its importance in the decision-making process that lead
to the use of coronary angiography [21].
There is a vigorous debate as to whether anatomic or functional testing should be used in the assessment of CAD.
However, even after the publication of the PROspective
Multicentre Imaging Study for Evaluation of Chest Pain
(PROMISE) trial [22], there is still no agreement if
anatomical or functional testing provides better results
when it comes to the evaluation of patients with suspected
CAD. In patients with known CAD, functional rather than
anatomical testing should be used in the evaluation and
risk stratification process, especially taking into account
that patients with stents and prior coronary artery bypass
grafts are not optimal candidates to undergo noninvasive
anatomic testing by CCTA.
The objective of PROMISE was to compare the outcomes
in 10,003 patients who presented with new symptoms suggestive of CAD that required further evaluation and who
were randomly assigned to an initial strategy of anatomical
testing with the use of CCTA or to functional testing. Over
a median follow-up of two years, there were similar outcomes in the CCTA and functional testing groups of patients [22]. More patients in the CCTA than in the functional group underwent coronary angiography early after
testing (12.2 vs 8.1%) [22].
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Anatomical testing
The traditional ‘‘gold standard’’ to diagnose or exclude
CAD still is invasive coronary angiography, using the percentage of diameter stenosis cut-off values of 50% or 70%
to define significant obstructive CAD. Over the last two
decades, CCTA has gained significance with respect to diagnosing or excluding CAD (also incorporating information about coronary calcification). At least three prospective multicentre trials have evaluated the diagnostic value
of CCTA, demonstrating that CCTA has a 94% to 99% sensitivity and a 64% to 83% specificity for the identification
of coronary stenosis [23, 38, 39]. The 97% to 99% negative
predictive value of CCTA means that a CT-based approach
can effectively and safely rule out anatomic CAD [23, 38,
39]. Whereas stress testing is very effective for predicting
risk, it is unable to exclude CAD, including severe CAD.
The prognostic value of CCTA has been documented in
large patient populations. A systematic review of 18 studies that evaluated 9592 patients demonstrated an annuTable 1: Diagnostic accuracies of noninvasive tests (based on
[23–37]).
Diagnosis of coronary
artery disease
Sensitivity Specificity
(%)
(%)
Stress ECG

45–50

85–90

Exercise stress echocardiography

80–85

80–88

Exercise stress SPECT

73–92

63–87

Dobutamine stress echocardiography

79–83

82–86

Dobutamine stress CMR

79–88

81–91

Vasodilator stress SPECT

90–91

75–84

Vasodilator stress CMR

67–94

61–85

Coronary computed tomographic angiography

95–99

64–83

Vasodilator stress PET

81–97

74–91

CMR = cardiac magnetic resonance imaging; ECG = electrocardiogram; PET = positron emission tomography; SPECT = single photon
emission computed tomography
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alised event rate for obstructive (i.e., any vessel with 50%
luminal stenosis) versus normal CCTA of 8.8% versus
0.17% per year for major adverse cardiac events (p <0.05)
and 3.2% versus 0.15% for death or myocardial infarction
(MI) (p <0.05) [40].
In their 2016 guidelines, the UK National Institute for
Health and Care Excellence (NICE) expanded the role of
CCTA to be the first-line investigation for all patients with
typical or atypical chest pain [41] but without prior CAD.
This could be an interesting approach, especially by using a stepwise approach of calcium score evaluation and
then taking the decision if CCTA should be carried out or
not (this consideration is not part of the NICE protocol).
Whether to proceed with a CCTA in the presence of extensive coronary calcification remains controversial. Accordingly, some centres do not proceed with a CCTA in the
presence of a coronary calcium score (Agatston) that exceeds 400–1000 [3, 42].
Patients undergoing CCTA experience radiation exposure.
However, the radiation dose has decreased impressively
over the last few years with effective doses of around 1
mSv [39, 43]. To obtain good quality scans (CCTA), patients should be in sinus rhythm with a heart rate <65 beats
per minute and should have good breath holding and collaboration capabilities. In patients with renal failure, CCTA may not be an appropriate choice because of the contrast medium that is needed.

Functional (stress) testing
In contrast to anatomic testing in which coronary arteries,
coronary calcifications and coronary artery stenoses are
directly visualised, functional imaging is focused on the
consequences of potentially impaired blood flow to the
myocardium. Variables that are used to evaluate coronary
blood supply to the myocardium are coronary flow, coronary flow reserve, qualitative and quantitative myocardial
perfusion, and stress induced wall motion abnormalities
(figure 1). Again, functional tests cannot exclude CAD but
they can exclude hemodynamically relevant CAD.
A vast number of papers have been published with respect
to diagnosis and prognosis of stable CAD. Prognosis is primarily related to the degree of left ventricular dysfunction
and the extent and severity of myocardial ischaemia [44].
Overall, methods evaluating perfusion (e.g., PET, myocardial perfusion SPECT, vasodilator perfusion CMR) are
more sensitive to detect ischaemia than methods evaluating
wall motion abnormalities during stress (stress echocardiography, dobutamine stress CMR) [3]. On the other hand,
methods evaluating wall motion abnormalities to detect ischaemia are more specific than methods evaluating perfusion during stress. Information about diagnostic accuracies
is summarised in table 1 [23–37].
A normal imaging stress test or functional test is consistent
with a good prognosis and thus a low event rate, irrespective of anatomic information. However, the warranty period of a functional test is shorter than for a normal anatomic
test, at 1–2 years [45] and 5–15 years [10, 46], respectively. Knowing these warranty periods is important in the context of serial testing.
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though the data are most robust for nuclear cardiology.
In a meta-analysis of nearly 30,000 patients, it has been
demonstrated that the annualised cardiac death rate of patients with a normal myocardial perfusion SPECT result
was 0.6% per year with a survival rate of 99.5% (95%
CI 99.3–99.7%), irrespective of the isotope that was used
[47]. For CMR, a systematic review and meta-analysis
evaluating 11,636 patients showed that stress CMR provided prognostic stratification of patients with suspected or
known CAD: patients with a stress CMR without evidence
of ischaemia had an annual cardiac death or myocardial infarction rate <1%. In contrast, patients with ischaemia on
stress CMR had a 5% annual cardiac death or myocardial
infarction rate [48].
If a test result is abnormal, it is essential to consider the
extent and severity of scar and inducible ischaemia. More
than 20 years ago, a 20-segment model [49], followed a
few years later by a 17-segment model, were introduced
in the imaging field [50]. The standardised segmentation
helped to better describe, report and assess the extent and
severity of perfusion abnormalities, also resulting in different risk categories (the endpoints of the risk assessment
process which were most widely used in this context were
mortality, cardiac death or myocardial infarction, and (early) revascularisation) [49]. These 20- and 17-segment
models have been extensively used mainly in nuclear cardiology but later also in CMR to better evaluate the prognosis of various patient populations (e.g., patients without
prior CAD [51] (also with silent CAD [52]), patients with
known CAD, male and female patients [53, 54], elderly patients [53], obese patients [55], revascularised patients [56,
57], diabetic patients [58–61], and patients with end-stage
kidney disease). The incremental prognostic value of using
the perfusion information of nuclear cardiology has been
demonstrated in these patient groups.
CMR provides the unique opportunity of tissue characterisation which is extremely useful when it comes to the assessment of the myocardium and the question of prior myocardial infarction and myocardial viability, especially in
patients with decreased left ventricular ejection fraction.
Furthermore, based on late gadolinium patterns, it is possible to differentiate myocardial infarction scars from other
aetiologies of fibrosis (e.g., myocarditis) [62]. Patients
(with suspected or known CAD) with late gadolinium enhancement (i.e., evidence of fibrosis in the myocardium)
had significantly worse outcomes than patients without late
gadolinium enhancement (4.6% versus 1.4% annual event
rate of cardiac death or myocardial infarction; p <0.03)
[48]. In patients with diabetes but no evidence of myocardial infarction, the prevalence of silent myocardial infarction as detected by CMR is high (28%). The presence of
late gadolinium enhancement is associated with a significant risk of adverse cardiac events, including death [63].
Stress echocardiography is unique in its near universal
availability. Combined with a physical stress test, it can be
carried out with minimal equipment and no radiation exposure. Even though the use of contrast may clarify echocardiographic images, image quality may vary considerably
and is highly operator dependent [64].

The low event rate and good prognosis holds true for all
imaging modalities when the results are normal, even
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Hybrid imaging
Hybrid imaging is becoming increasingly available, most
often through the combination of computed tomography
and nuclear cardiology imaging (PET or SPECT), and thus
offers information about anatomy and function. Providing
these results, PET/CT hybrid imaging is close to a “onestop shop” approach when it comes to CAD evaluation.
Hybrid imaging using CCTA and PET is only available in
tertiary centres because considerable logistic and technical
issues have to be taken into account. In contrast to calcium
score evaluation which is fairly simple, CCTA acquisition,
interpretation and integration with functional information
needs far more expertise.
The future outlook for a “one stop-shop” using computed
tomography techniques is promising given the complimentary information of CCTA, the functional information of
fractional flow reserve, and stress perfusion imaging by
CT. We still need to learn how to more effectively incorporate all of the pieces of information gained into the diagnostic and decision-making process (e.g., PET/CT provides information about coronary calcification, coronary
artery stenosis, qualitative and quantitative myocardial
perfusion, left ventricular function at rest and during stress
in less than 45 minutes and with acceptable low radiation
exposure); see the example in figure 3. Now that rubidium
is available for PET imaging, a cyclotron is no longer necessary to perform cardiac PET because rubidium is a generator-based isotope [65].
A possible evidence-based patient tailored imaging approach using the opportunity of PET/CT is suggested in
figure 4. Patients with intermediate pretest probability of
CAD/ischaemia could be evaluated according to the suggested pathway if no prior CAD is known. Patients with
known CAD or a high calcium score (>400) could undergo
PET perfusion imaging directly. Patients with a calcium
score between 100 and 400 may benefit from the complimentary information regarding coronary stenoses and
the evaluation of their corresponding hemodynamic relevance. The suggested pathway is partly based on the NICE
approach where CT is used as the first-line diagnostic
modality. Combining the high negative predictive value of
anatomic information by CCTA [23, 38, 39] and the most
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sophisticated functional information by PET [65, 66] that
is published in the literature provides an overall assessment
of the most important components of CAD. However, the
functional testing part could also be carried out by other
imaging modalities (e.g., standalone PET, myocardial perfusion SPECT, CMR or stress echocardiography), with the
drawback that anatomic and functional assessment cannot
be accomplished in one session with the same machine and
with less of the aforementioned diagnostic elements provided by PET/CT.
In a hybrid study using myocardial perfusion SPECT and
CCTA, early revascularisation of CAD patients with
matched findings (a matched hybrid imaging finding was
defined as a reversible perfusion defect on SPECT supplied by a coronary artery with CAD on CCTA) was independently associated with an improved outcome when
compared with medical therapy alone. In contrast, patients
with unmatched findings did not benefit from early revascularisation, irrespective of the presence or absence of
high-risk CAD [67, 68].

Cost effectiveness
There is strong evidence that an initial noninvasive approach followed by a selective invasive approach in patients with documented ischaemia is as safe as a directly
invasive approach. Furthermore, it is cost effective [69], in
part because patients undergoing direct invasive evaluation
more often undergo revascularisation.

From CAD diagnosis and risk stratification to
decision making and therapy
In contrast to acute CAD where reperfusion/revascularisation is the state-of-the-art therapy, the question of revascularisation in stable CAD patients is still under debate.
Overall, the Clinical Outcomes Utilising Revascularisation
and Aggressive Drug Evaluation (COURAGE) trial
demonstrated that percutaneous coronary intervention did
not reduce the risk of death, myocardial infarction or other
major cardiovascular events when added to optimal medical therapy in stable CAD patients [70]. However, from a
substudy of selected COURAGE patients who underwent
serial myocardial perfusion SPECT imaging, adding per-

Figure 3: Example of hybrid imaging using coronary computed tomographic angiography anatomical and rubidium positron emission tomography perfusion information (a). In (b) and (c), the anatomic information is depicted, demonstrating a high grade left anterior descending artery
(LAD) stenosis with non-calcified and calcified parts (b) and demonstrating the right coronary artery (RCA) (c). Figure 3d demonstrates the
perfusion defect during stress (ischaemia), the normal perfusion at rest and the decreased flow rates, especially in the LAD territory.
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cutaneous coronary intervention to optimal medical therapy resulted in a greater reduction in inducible ischaemia
compared with optimal medical treatment alone, and the
benefit was greatest among patients with more severe baseline ischaemia [71]. The exploratory analysis of clinical
outcomes revealed that regardless of treatment assignment,
the magnitude of residual ischaemia on follow-up myocardial perfusion SPECT was proportionate to the risk for
death or MI, and a 5% reduction in ischaemia was associated with a significant reduction in risk [71].
Very similar results were published in relation to diabetic
patients in a subgroup analysis of The Bypass Angioplasty
Revascularisation Investigation 2 Diabetes (BARI 2D) trial [72, 73]. BARI 2D trial results revealed that revascularisation was associated with reductions in myocardial ischaemia when compared to medical therapy. A one-year
post-therapeutic intervention myocardial perfusion SPECT
provided important information regarding an intermediate
outcome of the extent of residual ischaemia in stable CAD
patients with diabetes [73].
These results of the COURAGE and BARI-2D substudies
corroborated the findings of an observational landmark
study in which revascularisation reduced the absolute and
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relative risk of cardiac death more than medical therapy
in patients with moderate to large amounts of inducible ischaemia by stress myocardial perfusion SPECT [74]. In
patients with 10% myocardium ischaemic, revascularisation was associated with a 50% risk-adjusted reduction
in cardiac death [74] when compared to medical therapy
alone. These findings underscore the importance of not
only knowing if a patient suffers from CAD, but also of
knowing the extent and severity of ischaemia, which can
be evaluated by cardiac imaging.

Conclusions
At present, cardiac imaging provides impressive tools to
evaluate the whole continuum of the ischaemic cascade.
The diagnostic and prognostic yield of cardiac imaging
techniques is high. Using a patient tailored approach, most
diagnostic and prognostic questions regarding stable CAD
can be answered by noninvasive imaging techniques, even
if a patient would instead benefit from revascularisation
or optimal medical therapy. Integrating anatomic and functional information into the decision-making process yields
the highest value for our patients. It answers the question
as to whether a patient suffers from subclinical coronary

Figure 4: Suggestion of an efficient patient tailored approach for coronary artery disease (CAD) risk stratification using hybrid techniques. In
patients with an intermediate pretest probability of disease, the CAD evaluation could be tailored according to this flowchart.
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calcifications or coronary artery stenosis, and if there is ischaemia due to hemodynamically relevant CAD.
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