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Approaches to Rx of CV Risk

* Global: Polypill
* Selective: Imaging

Overall vascular risk is more important than LDL-reduction in determining statin
outcome as judged by vascular deaths avoided per 1000

Cholesterol Treatment Trialists’ (CTT) Collaborators. The effects of lowering LDL cholesterol with statin msqmv in people at

low risk of vascular disease: meta-an of individual data from 27 randomised trials. Lancet 2012; 380: 581-9

Coronary Artery Disease: Silent Killer
Symptoms are a poor surrogate of risk!

4 out of every 10 individuals who develop
a heart attack or sudden death from CAD
have no prior warning or symptoms.

American Heart Association. Heart disease and stroke update 2005. Available at: http:www.americanheart.org. Accessed July 27,
2006.

The effects of lowering LDL cholesterol with statin therapy @ %
in people at low risk of vascular disease: meta-analysis of
individual data from 27 randomised trials
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JUPITER Trial
NEJM 2008

Rosuvastatin 1o Prevent Vascular Events den and Women

with Elevated C-Reac

N=17,802 apparently healthy
men and women

LDL < 130 mg/dI

Hs-CRP > 2.0 mg/l

Rx: Rosuvastatin 20 mg qd v
placebo

Finding: Significant and
substantial reduction of
incidence of major CV events.
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59-Year-Old Asymptomatic Man

Would you treat this patient with
aspirin and a statin?

LDL,
100 mg/dL

HDL,
53 mg/dL

+FH

Cedars Sinai Medical Center.

Nov 2013 ACC AHA Consensus Statement to Simplify Prevention
Stone NJ. Circulation. 2013;d0i:10.1161/01.cir.0000437738.63853.7a.

Stone NJ. J Am Coll Cardiol. 2013;d0i:10.1016/j.jacc.2013.11.002.

2013 CV Risk Calculator:
http://static.heart.org/ahamah/risk/Omnibus_Risk_Estimator.xls

FOUR STATIN GROUPS:

1. People with atherosclerosis-related CVD, defined as ACS;
history of MI, stable or unstable angina, coronary
revascularization, stroke, or transient ischemic attack
presumed to be of atherosclerotic origin; and peripheral
arterial disease or revascularization.

. People with LDL 2190 mg/dL.
. People with type 2 diabetes aged 40 to 75 years.

. People with an estimated 10-year risk for CVD of 7.5% or
higher aged 40 to 75 years.

High-intensity statin dose: daily dose lowers LDL by 250%.

ylgoq’}erate statin dose: daily dose lowers LDL by 30% to
0.

Questions:

1. Is CAD present?
If so, how much risk of Ml & death?

2. If CAD is present, is the treatment
effective?

What is the residual risk on Rx?

59-Year-Old Asymptomatic Man

Would you treat this patient with aspirin and a statin?

LDL,
100 mg/dL

HDL,
53 mg/dL

+FH

Cedars Sinai Medical Center.

CCS, 526
(87th %)

Near- & Long-Term Survival From 2 EBT Centers:

Nashville, TN and Los Angeles, CA

99.4%
94.5%

= 87.8%

00 10 20 3.0 40 50 0.0 2.0 40 6.0 8.0 10.0 12.0
Time to Follow-up (Years) Time to Follow-up (Years)
%?=1503, P<.0001 CAC Score __Difference
Interaction, P<.0001

11-100 0.0% ()

Adapted from J Am Coll Cardiol. Vol 43, Raggi P, Shaw LJ, Berman DS, Callister TQ. ~ 401-1000 2.6% (<.0001)
1663-1669, ©2004 with permission from the American College of Cardiology
Foundation; Budoff D et al. In press.
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Case 2: Is coronary atherosclerosis adequately treated?

58 years old, sedentary, non-
smoker. Negative family history

* Type 2 diabetic

* HDL low, triglycerides high
* Obese, waist 40”

» Coronary CA++ 219

* Rx HBP, cholesterol pills

* LDL “not high”, CRP ok

* Negative stress echo, LVH

Has treatment response been identified adequately?

MPS detects CAD, predicts outcome, directs treatment and
monitors treatment response across a broad spectrum of CV risk.

MPS integrates true myocardial perfusion with flow effects of CAD at all levels of coronary
tree: focal, diffuse, and vasospasm

Continuous predictor of morbid events incremental to ECG Duke TES

TID, Post-stress LV volume indices, EF identify CV risk missed by perfusion alone
Similar prognostic power as coronary arteriography

Prognostic Value - With or Without known CAD

Idet s subsets at high risk of cardiac death that benefit from revascularization

Identifies very low risk (<<1%) from intermediate risk pre-test patients with suspected CAD
that not benefit substantially from costly medical treatments

Identifies early CAD (altered flow reserve) in DM and multiple CRFs that benefit from
lifestyle and medical Rx

Gender

Stress Modality Exercise / Pharmacologic

Age Young/ Older

Post MI

Post Revascularization PCl/ CABG

Prior to non-cardiac surgery

Complementary to CAC for risk assessment in at risk asymptomatic patients
Monitors effectiveness of medical therapy

END: Cost effectively Gatekeeper to coronary angiography

Like any test, its value is underestimated when results are not quantified

52 y.o. anxious
asymptomatic
woman with
anklyosing
spondylitis, hs-
CRP 4.4

2-D Polar Coordinate Display
STRESS SESTAMIBI IMAGES REST THALLIUM IMAGES

Tim Russert
05/07/1950 — 6/13/2008

* 58 years old, sedentary, non-
smoker. Negative family history

» Type 2 diabetic

» HDL low, triglycerides high

» Obese, waist 40”

» Coronary CA++ 219

* Rx HBP, cholesterol pills
* LDL “not high”, CRP ok
* Negative stress echo, LVH

How could inadeguate treatment response have been identified?

2-D Polar Coordinate Display
STRESS SESTAMIBI IMAGES REST THALLIUM IMAGES

r

52 y.o. anxious
asymptomatic
woman with
anklyosing
spondylitis, hs-
CRP 4.4

+ FH mother
age 52 had
USA and CABG

Should this
patient be
treated for
CAD?

52 y.0.
woman with
anklyosing
spondylitis,
hs-CRP 4.4

FelfE VY
Ao A 4

Hyyo perfision Rest = 1%

O
W

Hypa-perfisicn Dress = 1%
TED lndex=130

-

Hypa-perfisicn Dress = 1%
TED lndex=130

i ‘ +FH

Coronary

Hyya pecfistion Retm 1% -
angiography:
Normal

+ FH mother
age 52 had
USA and CABG

Should this
patient be
treated for
CAD?

3-D Surface Rendered Myocardial Perfusion Display 3-D Surface Rendered Myocardial Perfusion Display

Rx?
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2-D Polar Coordinate Display
STRESS SESTAMIBI IMAGES REST THALLIUM IMAGES

TED lndex=130

3-D Surface Rendered Myocardial Perfusion Display
; Septal View aeral V apenir ¥

2-D Polar Coordinate Display
STRESS SESTAMIBI IMAGES REST THALLIUM IMAGES

Hype-perfimn Rest = 0 %

3-D Surface Rendered Myocardial Perfusion Display

Stress
Rest

52 y.o.
woman with
anklyosing
spondylitis,
hs-CRP 4.4

Coronary
angiography:
Normal
Rx?
ASA 162 mg qd
Clopidogrel 75 mg qd
Pravastatin 40 mg ghs
Ramipril 5 mg qd
Naproxen prn

52 y.o0.
woman with
anklyosing
spondylitis,
hs-CRP 4.4

Coronary
angiography:
Normal
Rx?
ASA 162 mg qd
Clopidogrel 75 mg qd
Pravastatin 40 mg ghs
Ramipril 5 mg qd
Naproxen prn

53M mild chest pain at start of
exercise, gets better with exercise.

Coronary arteriography (Elmira, 2005):

50 - 75% left main

80% LAD prox, 60% mid stenosis

Treatment recommendation: CABG
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DATE
1/03

3/4/03

5/29/03

7/2/03

8/21/03

11/03

Benefit of TLC and Medical
Therapy: Reflected in the Lipid
Profile?

HDL  RATIO LDL TG Weight BMI COMMENTS

HsCRP 6.6
TSH 0.22; hsCRP 2.8
TSH 0.15; hsCRP 4.4

CBC WNL; Profile 8 WNL

Pravastatin 40 mg ghs hsCRP 2.7

Pravastatin 40 mg ghs

53M mild chest pain at start of
exercise, gets better with exercise.

Diagnostic test?

53M mild chest pain at start of
exercise, gets better with exercise.

Coronary arteriography (Elmira, 2005):

50 - 75% left main
80% LAD prox, 60% mid stenosis

Treatment recommendation: CABG

Patient refuses CABG: Starts strict Vegan diet. (Diet advocated
by Caldwell B. Esselstyn, MD, CCF)

Simvastatin 20 mg daily
FLP: 128 /55/2.3/60/63




58M vegan asymptomatic, known LM CAD, marathoner, 9 min Bruce
protocol, limited by RN d/t 2 mm HSTD, post-exercise LVEF 50%. Safe
to run marathons?

200 Poler Coondinate [Hsplay
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Stress.
Hent

June 2010

LVEF 50%
ESVI 58 ml/m2

Dr. Lauer’s Key Points

Large-scale randomized trials have been conducted on a
variety of screening tests, and screening tests for coronary
artery disease should be subject to the same level of rigor.

It is “not at all clear” that a risk stratification paradigm is
the best way to reduce substantially the burden of
clinically active coronary artery disease in our population.

“Our next step is to have the humility to admit that we do
not know which approach or combination of approaches is
best, but that, in the public interest, we will join forces to
design and implement the definitive large-scale
randomized trials that our patients and the public should
rightly demand.”

Dr. Shah’s Points - 2

- “An important consideration in any recommendation for large-
scale screening is the cost-effectiveness of such an approach.”

—Diamond and Kaul (2007) compared the costs and effectiveness of
unconditional treatment of all risk factor— based treatment
recommended by the NCEP and imaging-based treatment.

—The analysis supported cost-effectiveness of the imaging-based
algorithm over the current NCEP strategy, but suggested that
unconditional treatment was most cost- effective.

—They also pointed out that if the imaging-based approach
improves adherence to preventive therapy, its cost-effectiveness
could surpass unconditional treatment.

" atic Subiach

':“J L ’
for Subclinical Atherosclerosis

Not So Obviou

VIEWPOINT AND COMMENTARY

Screening Asymptomatic
Subjects for Subclinical Atherosclerosis
Can We, Does It Marter, and Should We?

Pres K. Shah, MD

Dr. Shah’s Points - 1

- “Despite the lack of randomized clinical trial evidence, the
totality of observational evidence supports imaging-guided
management because:”

—Detecting disease in order to prevent its consequences is
likely better than simply identifying risk factors that have
only a modest specificity and a highly variable relationship to
the development of disease.

—Imaging can reclassify intermediate- and low-risk FRS
subjects into higher-risk strata for which more aggressive
medical therapy would be recommended.

—Imaging-based identification of at-risk people may improve
adherence to risk-modifying interventions.

ONLINE FIRST
Influence of Noninvasive Cardiovascular Imaging
in Primary Prevention

Systematic Review and Meta-analysis of Randomized Trials

Daniel G. Hackam, MD, PhD; Kaveh G. Shojania, MD; J. David Spence, MD; David A. Alter, MD, PhD;
Rob S. Beanlands, MD; George K. Dresser, MD, PhD; Aashish Goela, MD, MSc; Alun H. Davies, MA, DM, FRCS;
Luigi P. Badano, MD; Don Poldermans, MD, PhD; Eric Boersma, MSc, PhD; Valentine Y. Njike, MD, MPH

Backgreund: Despiic extensive tse in practice, the im
pact of noninvasive cardiovascular imaging in primary
prevention remains wnclear

2.01), antibypertensive drugs
1,47}, or antiplatelet agents
flec

srnized trials that com-
reported any ¢
in a primary prevention setting
medication prescribing, lifestyle modification Gincluding
diet, exercise, or smoking cessation), angiography, or
revascularization.

omes

Condusions: We found limited evidence suggesting that
noninvasive cardiovascular imaging alters primary pre-
vention cfforts. However, given the imprecision of these
results, further high-q cs are needed
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Figure 1. Unadjusted Kaplan—Meier Cumulative-Event Curves for Coronary
Events among Participants with Coronary-Artery Calcium Scores of 0,

1to 100, 101 to 300, and More Than 300.

Panel A shows the rates for major coronary events (myocardial infarction
and death from coronary heart disease), and Panel B shows the rates for
any coronary event. The differences among all curves are statistically sig-
nificant (P<0.001)

Coronary Artery Calcium Score
and Risk Classification
for Coronary Heart Disease Prediction

During a median of 5.8 years of follow-up among a cohort of 5,878, 209 CHD events
occurred, of which 122 were myocardial infarction, death from CHD, or resuscitated
cardiac arrest.

Model 2 (with CAC added) resulted in significant improvements in risk prediction
compared with model 1 ( ; 95% confidence
interval, 0.16-0.34; P.001).

In model 1, 69% of the cohort was classified in the highest or lowest risk categories
compared with 77% in model 2.

e JAMA, Networl

Comparison of Novel Risk Markers for Improvement in Cardiovascular Risk
in T ey

JAMA. 2012;308(8): 788-795. doi:10.1001/jama.2012.9624

| Inciclent cororary heart disoase

Coronary Artery Calcium Score
and Risk Classification

Context The coronary artery cakium score (CACS) has been shown to predict fu-
tuse eronary heart disease (CHI) events, Hewever, the extent ta which adding CACS
to traditional CHD risk factors improves classification of risk b unclear

Objoctive To determine whether adding CACS ta a prediction moadel based on tra-
ditional risk factors improves classification of risk

Dosign, Sotting, and Participants CACS was measured by eamputed tomagra-
phy in 6814 participants from the Mulbi-Ethnic Study of Atherosclerosi (MESA), a popu-
lation-based cohort without known cardiovascular disease. Recruitment spanned July
2000 o September 2002 follow-up extended through May 2008 Participants with
diabetes were excluded from the primary analysis, Five-year risk estimates for inci

dent CHD were categorized as 0% to less than 3%, 3% to less than 10%, and 10%
©r mare using Cox proportional hazards madels. Model 1 used ape, sex, tobacco use,
systolic blood pressure, antihyperterive medication use, total and high-density lipo-
protein cholesterol, and race/ethnicity. Model 2 used these risk factors phus CACS, We
calculated the net reclassification img: and F d the distrib of nsk
using madel 2 vs model 1

Maln Outcome Measures |ncident CHD events.

(¥ rv 1 Burke, MDD, M
Alan I, Cuerci, ML
Philip nd, MI

73 % of participants were not reclassified by CAC in MESA

5-Year Risk from Model without

CAC

0% to <3%, n=3,746 3,310
Events, n 34
Proportion with events 0.9

0% to <3% 3% to 10% >10%

3% to 10%, n=1847
Events, n
Proportion with events

>10%, n=285
Events, n
Proportion with events

Table 3. Net Reclassification Improvement (NRI) for Incident Coronary Heart Disease Events With Addition of Novel Risk Markers to the
Framsingham Risk Score in Ivtesmediate- Risk MESA Pasticipants (N = 13300

Rlisk Category, Ho. of Events
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Table 2 | Discrimination and risk reclassification for several novel risk markers2e*

Marker NRI (TOTAL POP'
Coronary artery calcium score 19.3 (12.5-26.2)

~ o N Adds Incremental Information to Traditional Risk Factors?
Nterminal fragment of prohormone B-type natriuretic peptide 7.6 (2.8-12.5)
‘Association with | Improves im Reclassifies Large | Reciaasification is Useful? | Resuit Wil Affect
2 Cineal

Fibrinogen 2.9(0.21086.0) proves proves

Chronic kidney disease 2.7 (0.2105.7) peermneten? c=retor R e
C-reactive protein 20(2.3t06.4) ‘

Carotid intima—media thickness 1.6(11104.4) ‘
Leukoeyte count 1.5 (1.5 t0 4.6) N g g Unknown
Uric acid 0.8(05t02.1) ‘ ‘
Peripheral arterial disease 0.6(1.8t02.9)
von Willebrand factor antigen 0.4(1.7t02.5) ‘

Pulse wave velocity 0.0 (2.1 to 2.1) B [T Probably Not

nown
(Probably Not)

Homocysteine 0.3(3.0t02.3)
*Data were obtained from the Rotterdam study,* a populatiorbased cohort study of adults aged »55 years. NRI values can also /- | ¥YES Unknown
be written as proportions (i.e. coronary artery calcium score would be 0.193) NRI, net ir |

Rotterdam Study — Annals 2012

Questions

» Would a coronary calcium testing
strategy be cost-effective?

* What is the cost of not identifying
preclinical CAD?
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Majority of Mls are Associated with Non-
flow Limiting, Unstable Lesions

Stenosis Prior to Ml
i > 70%
50-70%
¥ < 50%
MI

Patients

(n)

Ambroseetal. Littleetal. Nobuyoshietal. Giroud etal. All
1988 1988 1991 1992
Falk et al. Circulation. 1995;92:657-71.

Alterations of Coronary Flow in CAD and Rx Response

Gould KL Circ 2000;101:1931

Schachinger V Circ 2000;101:1899-1906

Baseline Acatylcholine
3. Vasomotor stress abnormality
15

Screening Test

Detect target condition earlier with
sufficient accuracy to avoid large
number of false ® and false ©

Treating persons with early disease
should improve outcomes compared to
treating persons when they have
symptoms

UiS. Preventive Services Task Force, 1996

CURRENT CONCEPT: Coronary Remodeling

Progression 1 B il

Expansion
Compensatory expansion overcome:
maintains constant lumen lumen narrows

mmmmmmimi [TfEB(i

O-0-0-@

Normal Minimal Moderate Severe
vessel CAD CAD CAD

(Adapted from

Glagov et al, N Engl J Med, 1987.

Screening

Potential benefit measured by cardiac death/Mi,
by angina

risk of death/MI vs risk/cost of intervention

Increase in relative risk (risk ratio) is the key
issue

Enrichment strategy to identify higher risk cohort,
but most patients are at low risk

Conflict of responsibilities — indiv pt vs public health

Limitations of Framingham
Risk Scoring System

» Population Specific
—Variability by country

—Underestimates risk in special
populations in USA

»Women

»+ FH primary relative with CVD
»Metabolic Syndrome

»Renal insufficiency

»Diabetes Mellitus
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CT for Coronary Artery Calcification

MESA

Crestn ()

e Inchdancn af Majos Coaramary

* Objective, reproducible measurement Coronary Calcium as a
Predictor of Coronary

« Highly specific: abnormal study implies coronary BN E\cnts in Four Racial or
atherosclerosis Ethnic Groups

Cumtss

« Strong quantitative relationship between $ i DeEms R
coronary calcium score and total plaque burden ﬁ ' ‘._/‘_; 2008; 358, 1336-45.
= 0 P # —
¢ Independent and incremental information over risk i G o

factors for predicting cardiac events /42; ———
« Easily added to routine SPECT/CT, PET/CT

ve 1 Undjusted Kaplan- Meies Cusmelative Trest Curves for Coverary
s pant with Coesnury

aed bdoes Th

e,

Berman DS et al. J Nucl Med. 2006;47:74-82; Taylor AJ et al. J Am Coll Cardiol. 2005;6;46:807-814.

Coronary Calcium as a
Predictor of Coronary
Events in Four Racial or
Ethnic Groups

Detrano et al. NEJM

2008: 358, 1336-45, Predicting Cardiovascular Events with Coronary Calcium

Scoring
Weintraub WS and Diamond GS. NEJM 2008;358:1394-1396.

Table 5. Use of Area under the Curve for Risk Factors Alone and for Risk Factors plus Coronary-Artery Calcium Score
1o Predict Major Coronary Events and Any Coronary Event, Accarding to Racisl or Ethnic Group.®

Racial or Ethnic Group Any Coronary Event

The MESA results confirm previous studies that showed
that calcium scoring does predict events, as do other risk
factors.14-16 But is this relatively small improvement in
accuracy worth it? Does calcium scoring provide value?
Here the issue is uncertain....

Thus, coronary calcium scoring remains an interesting
technique for predicting events, in addition to the simple
Framingham score. Nonetheless, the role of coronary
calcium screening — and of risk stratification in general,
beyond the Framingham score — remains unknown.

Distribution of CAC Scores in Patients with Normal MPS and
Patients with Ischemic MPS

Does Radionuclide MPS Further Assess

e — I s [ p—— Risk of Coronary Calcification?
5%

CAC score 76 ischemic MPS studies

0%
7%

11%

Berman DS et al, JACC 2004; 44:923-30.
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Clinical Outcomes After Both Coronary Calcium
Scanning and Exercise Myocardial Perfusion
Scintigraphy

), Weeg, PUD, FACC 4

W, Hapes, MDD

Dtgeetnes s pmais o I o 0 it T gl Pt g 888 Erindey sty Cseham (AC)
i ik s e

Bachgroand

ASNC Patient Management Strategy for CT Imaging &
SPECT In Asymptomatic, Int-High Framingham Risk

Mod-Severe
Abnml Cath - » CTA
[ ] .

€CS >a00

or soth %i

CCS >100<400

Int-High J or >75th<goth

SPECT Mildly Abnml _ Medical Rx
L Y ¢ -

Testing 1-2 Yrs
-

Low Risk

Secondary Consider Re-

1356 Rozanshi of al.
Outcomes Mter Cakiinm Scans and Exercise MPS

cacente 1

4 o ammn Carvam
cacend
- 4
i~ ! -
i H
g, p=0.01] i . (CAC pad 42)
i H
3
s, 8w
] H Adjusted for age, SOB,
- - Irypertemsion, DM, smoking
. .
5 o o rbuowie * # e or oo *
W 81 Risk
CAC40d  TES r w0 58 1
CAC 40258 317 son " - “
CAC00 112 "w T ] =

cardiac Events According to CAC Scores

! cures for Besdom from casmiac Geath o nonfatal myocaniad Infarction (M} (paxis) among the cosnary artary cakckem [CAC) patients who had nonischemic auer-
s (LT} Maptan-Wiekes Barvival curve analyses s & fanction of CAC Scome before auitment for covariates of outcoms, The

age. dysprea, and cormnary risk
o by, M = dstptes ok

Ius: SOB = shorress of bn

ACCF/AHA/ASE/ASNC/HFSA/HRS/SCAL/SCCT/SCMR/STS
2013 Multimodality Appropriate Use Criteria

for the Detection and Risk Assessment of

Stable Ischemic Heart Disease

. FRS EBT-CT» - Prevention P Testing 2-3 Yrs _
CCS <100 Primary
or <75 Prevention
\or <157 wlle o Prevention o STN9 T o
Primary
Prevention

Dotted box indicates patients treated to secondary prevention goals
Source: Shaw LJ, Berman DS, Bax JJ, Brown KA, Cohen MC, Hendel RC, Mahmarian JJ, Williams KA, Ziffer JA. The complementary
roles of nuclear cardiology and cardiac CT in the current healthcare environment. J Nuc Cardiol 2005;12:131-142.

2009 AUC Terminology

Appropriate
(median score 7 to 9)

Uncertain
(median score 4 to 6)

Inappropriate
(median score 1 to 3)

1. Hendel RC, et al. J Am Coll Cardiol 2009;53:2201-2229

Appropriate Care

(median score 7 to 9)
An appropriate option
because the benefits
generally outweigh

the risks

Sartn, MDY, FACK

M3, MACE, FATIA,

A, FABA,

. B, ML MAL

2013 AUC Terminology

May Be Appropriate Care
(median score 4 to 6)

At times an appropriate option
due to variable evidence or
agreement regarding benefit/risk
ratio

May be reasonable for
the indication

1. Wolk MJ, et al.  Am Coll Cardiol 2014;63:380-406.

Page 10

Rarely Appropriate Care
(median score 1 to 3)
Rarely an appropriate option
due to lack of clear
benefit/risk advantage
Not generally reasonable for
the indication
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64-Year-Old Male, Asymptomatic

* Hypertension

» Diabetes mellitus
* Obesity

* Physically inactive

Prior calcium Agatston score
was 376

Stress RNI?
Appropriate

May be appropriate
Rarely appropriate

2013 AUC: Follow-up Test (>90 days):
Asymptomatic or Stable Symptoms

Calcium Agatston Scol
Asymptomatic (Without Ischemic Equivalent) or Stable Symptoms
+ Agatston score <100
+ Low to intermediate global CAD risk
+ Agatston score between 100 and 400

+ High global CAD risk
+ _Agatston score between 100 and 400

42.

43

+ Agatston score >400

A = appropriate; M = may be appropriate; R = rarely appropriate.

64-year-old male: inactive,
hypertension, diabetes,
obesity, prior Agatston
score 376

1. Wolk MJ, et al. J Am Coll Cardiol 2014;63:380-406.

Concepts: Imaging for Prevention

Pre-symptom risk assessment in intermediate-high risk patients
based on risk factor profiles (FRS > 10%)

Consider lifetime attributable risk and substantial benefit in lower
risk patients in society.

Committee statement is intended to stimulate research

Current guidelines support use of CAC and CIMT as effective
risk stratifiers

— Further work needed to assess value of these methods in diverse patient subsets
Addition of an atherosclerotic imaging test may be appropriate
patients with intermediate to high FRS

Clinicians should take care to examine vulnerable low FRS
patient subsets whose risk may be underestimated, notably
women and younger men, and who may benefit from
atherosclerosis imaging.

2009 AUC: Risk Assessment With Prior Test
Results and/or Known Chronic Stable CAD?

Asymptomatic Prior Coronary Calcium Agatston Score

33. -+ Agatston score <100

+ Low to intermediate CHD risk
+ Agatston score between 100 and 400

I 35 ° High CHD risk

34.

«  Agatston score between 100 and 400
36. - Agatston score >400

A = appropriate; U = uncertain; | = inappropriate.

64-year-old male: inactive,
hypertension, diabetes,
obesity, prior Agatston
score 376

1. Hendel RC, et al. J Am Coll Cardiol 2009;53:2201-2229.

Summary

» Evaluating arterial wall thickness, area, volume, and
plaque composition and burden with imaging
technology may enable-3

— Early detection of atherosclerosis
— Refinement of risk assessments
— Monitoring of atherosclerosis progression/regression

CT calcium scoring, CT angiography, B mode
ultrasound, and high-resolution MRI technologies are
emerging as useful noninvasive tools for enhancing
atherosclerosis detection and management?!2

1. Crouse JR. J Lipid Res. 2006;47:1677-1699;
2. Schoenhagen P, et al. Clev Clin J Med. 2005;72:487-496;
3. Raggi P, et al. Arch Intern Med. 2005;165:2345-2353.

Imaging for Prevention: Potential
Candidates for Imaging

Assessment of Pretest Risk is critically important.
Is imaging likely to change assessment, Rx or outcome?
CRFs not included in the FRS: + FH premature CHD; MBS

Patients with higher risk of atherosclerosis: women w PCOS
(polycystic ovaries) or early menopause

Autoimmune diseases: e.g., RA, SLE, psoriatic arthritis

Assess CAD presence and progression in “CAD risk
equivalents”: T2DM (>5 yrs), PAD, cerebrovascular disease, CKD,
abnormal ABI’s.

Current testing guidelines include: preoperative risk detection,
new onset atrial fibrillation or LVH.

Incremental risk assessment is necessary but insufficient: Value
in QALY saved.
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Imaging for CAD Prevention and Management

« Noninvasive, low risk to perform

* Role of CAC progression (15% threshold) has been challenged by recent data showing
no difference in progression of CAC with aggressive statin Rx

*SPECT / PET provide superior risk and Rx assessment compared to clinical, exercise
and stenosis information

« Stenosis information anatomy by integrating flow effects of entire arterial tree

* Reflects tissue perfusion rather than vascular space perfusion provided by CTA /
MRA

*MPS identifies those with benefit from PCI; role in OMT requires further evaluation
« Detect preclinical CAD for earlier Rx & greater benefit
+ Can identify effective response to therapy prior to clinical events.
« Well established gatekeeper role of SPECT / PET

« Initial evaluation of CTA in ED setting suggests greater downstream test and rx
utilization in lower risk patients

« Allow successful broadening and intensification of Rx to ameliorate outcome? - More
dataneeded!

Why nuclear cardiology (SPECT / PET)?

» Safesta ost accurate test for CHD management

— > 20X incremental risk assessment vs. Exercise ECG Duke TES

— SPECT identifies “Normal” 6X more accurately than stress echo

— Gatekeeper: Identifies patients who benefit from revascularization Indcation Toxt £co

Tabie 1.2. Asymptomatic (Without Symptoms or Ischemic Equivalont)

» >2 x incremental risk assessment of stress echo vs. Exercise
ECG Duke TES [ mmemscvesseessee.

How to Treat Asymptomatic At
Risk Patients More Effectively

« Identify appropriate, at-risk individuals
(>1%lyear risk; NOT low risk individuals)

« Given a lack of infinite resources, target
these individuals for intensive treatment to
reduce risk.

* |dentify the 10-25% patients who fail to
show improvement or stability and target
these patients for more intensive lifestyle
and medical Rx.

Wolk et al EC
AUC for Mutimodality of SHD

Tracks effectiveness of Rx (TLC, medical, Revasc)
— Perfusion response correlates with outcome (COURAGE)

Exercise +/- regadenoson “RegEx”

Ultra low dose radiation (1 —2 mSv): <100 mSv NOT a measurable risk! "

Noninvasive — much safer than coronary angiography =
No contrast risk (renal dysfunction; allergies)

Fast — about one hour (stress only)

Immive
Exorcise | Stess | Stress Cabcium Carveary
RN Echo Stoss CMR | Scoring | CCTA | Anglography
T | v tow siobal cHO disk R ] ] R R R w
« fegardioss of E0G Imerpresaiiiny and
alitty 15 eawece
B[+ immedote giotal CHD risk [ " ] " W " ]
* ECG bntgrmestable o sble 10 enerciss
» tmedatn gotal CHO fisk O] O] " [ ] W
ECG uninterpretable OR unable b sxmmise
* Wigh Pobal CAD Rk a O] O] " " O "
= ECG interpretable arud able 1o exercie
1 = High gobal CAD Rtk O] O] [ ™ ™ w
= ECG uninterpretabée OR unsble to eeiche

Cost effective
— Stress only — similar cost to stress echocardiography with contrast
— END — more cost effective than direct coronary angiogrpaphy

— Avoid anatomy based downstream testing costs (CTA) and
unnecessary revascularization (direct angiography)

MEDICAL POLICY Excellus & ¥

SUBJECT: CORONARY CALCIUM SCORING EFFECTIVE DATE: 10/15/99

REVISED DATE: 02/21/02, 06/19/03, 05/19/04, 04/21/05,
02/16/06, 01/18/07, 01/17/08, 12/18/08,

POLICY NUMBER: 6.01.13 01/21/10, 01/20/11, 01/19/12, 03/21/13

CATEGORY: Technology Assessment PAGE:10F: 5

Ifthe member's subscriber contract exclndes coverage for a specific service it is not covered under that contract.

In such cases, medical policy criteria are nat applied.

Medical policies apply to commercial and Medicaid products only when a contract benefit for the specific service

exists.

Medical policies only apply to Medicare prodncts when a contract benefit exists and where there are no National

or Lacal Medicare coverage decisions for the specific service.

POLICY STATEMENT:
I Asa technique for patients:

Based on our criteria and review of the peer reviewed literature, coronary calcium scoring is considered medically
appropriate when
A. Coronary artery disease has not been documented by prior abnormal imaging stress test; or coronary
revascul : or prior cathet : or cardiac CT angiogram; AND
B. Low cardiovascular risk based on the Adult Treatment Panel ITI (ATP) risk calculation score (less than 10%); and
1. Father or brother with coronary heart disease diagnosed at age 35 or less; or
2. Mother or sister with coronary heart disease diagnosed at age 63 or less; OR
C. Intermediate cardiovascular risk (10-19%) based on the Adult Treatment Panel [II (ATP) risk calculation score
and there are no symptoms of chest pain or shortness of breath
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Recommendation

It's time for a high quality RCT of CAC v
no imaging on adherence and CV
outcomes in an appropriate population at
risk.
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