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HPI Physical Exam
62 M VS: BP 117/73 mmHg, HR 88 and
. : . regular.
2-month history of intermittent, i . : . .
left sided chest pain CV: S1, S2 with physiologic split, no
murmurs.
Pressure-like; lasts a few minutes Chest: No crackles.
Occurs at rest, not precipitated by Extremities: No edema. Good equal
exercise bilateral pulses.
Sometimes accompanied by
headaches and dizziness Labs
Electrolytes: WNL
Past Medical History CBC: WNL
Hypertension
TC: 5.2 mmol/L
Home Medications HDL 1.1 mmol/L
TG: 1.5 mmol/L

Valsartan 80mg daily LDL: 3.4 mmol/L
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Question 1:

What is this patient’s pre-test probability of having obstructive CAD?
A) 0-10 %

B) 20-30 %

C) 50-60%

D) >90%
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What is the Pre-test likelihood of CAD?

Chest Pain Criteria

1.  Substernal chest discomfort with characteristic quality and duration
2. Provoked by exertion or emotional stress

3. Relieved promptly by rest or nitroglycerin

Nonanginal Chest Pain Atypical Angina Typical Angina
1 of 3 Criteria 2 of 3 Criteria 3 of 3 Criteria
Age, Years
30-39 4% 2% 34% 12% 76% 26%
40-49 13% 3% 51% 22% 87% 55%
50-59 20% 7% 65% 33% 73%
60-69 27% 14% 72% 51% 86%

Mancini et al. CJC 2014.
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What is the Pre-test likelihood of CAD?

Women Men Women Women Men Women
30-39 1% 1% 4% 3% 3% 5% 0% 3%
40-49 3% 2% 10% 6% 22% 10% 12% 3%
50-59 1% 3% 17% 6% 32% 13% 20% 9%
60—-69 6% 26% 1% 44% 16% 27% 14%
70+ 24% 10% 34% 19% 52% 27% 32% 12%

Knuuti et al. EHJ. 20109.
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Elective invasive coronary angiography with obstructive CAD
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Patel et al. NEJM 2010. Patel et al. AHJ 2014.  Douglas et al. NEJM 2015. Ko et al. JAMA. 2013.
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Diagnosing CAD

A Physiologic Anatomic
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Exposure time of mismatch in myocardial oxygen supply/demand
Shaw et al. JACC. 2009.
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Diagnostic performance

Anatomically significant CAD Functionally significant CAD

Test Sensitivity (%), Specificity (%), Test Sensitivity (%), Specificity (%),
(95% ClI) (95% CI) (95% ClI) (95% CI)

ICA 68 (60-75) 73 (55-86)
Stress ECG 58 (46-69) 62 (54-69)
Stress echo 85 (80-89) 82 (72-89)
CCTA 97 (93-99) 78 (67-86) CCTA 93 (89-96) 53 (37-68)
SPECT 87 (83-90) 70 (63-76) SPECT 73 (62-82) 83 (71-90)
PET 90 (78-96) 85 (78-90) PET 89 (82-93) 85 (81-88)
Stress CMR 90 (83-94) 80 (69-88) Stress CMR 89 (85-92) 87 (83-91)

Pa

Gold standard: ICA with FFR

Distal Coronary Pressure (Pd)
FFR = Pd

Proximal Coronary Pressure (Pa)

Knutti et al. EHJ. 2018.

(During Maximum Hyperemia)
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Question 2:

Which of the following test have the best negative predictive value?
A) Stress echo

B) CCTA

C) SPECT

D) ETT
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Diagnosing CAD

\ Stable Chest Pain + No Known CAD

Intermediate/high risk > 1 5 % PT P
Lowrrisk | | | Inconclusive |—

A

CAC or exercise ECG
testing in selected cases
(2a)

Mild ischemia

CAC (2a)

p Exercise ECG L]
Stress2 testing (23)
(2a) Moderate-severe ischemia
No CAD Nonobstructive .
(no stenosis or CAD O,b:(tlzgc?ve Cf“’
plagque) (<50% stenosis) 5 stenosis)

# ¢ Persistent symptoms?
FFR-CT for 40%-90% stenosis
OR
stress testing
(2a)

v

FFR-CT 0.8 or
moderate-severe
ischemia

CCTA
(2a)

v
Consider INOCA pathway as
an outpatient for frequent or
persistent symptoms

Gulati et al. JACC. 2021.

Follow-up testing and intensification of GDMT by initial test results and persistence/worsening/frequency of symptoms
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Diagnosing CAD

» Low clinical likelihood

» Patient characteristics suggest
high image quality

» Local expertise and availability

» Information on atherosclerosis
desired

» No history of CAD

Preferentially considered if:‘\

Non-invasive

Preferentially considered if:
» High clinical likelihood

testing for «
ischaemia

/a

Coronary Drug
CTA —> therapv

Ongoing
5 symptoms?

Invaswe
coronary -«
angiography

N

or with established

Drug Functional
therapy® assessment
Ta \ 4
Revascularization

» Local expertise and availability

» Revascularization likely
tr Viability assessment also required

Stenosis >90% )

Preferentially considered if:

» High clinical likelihood and severe
symptoms refractory to medical therapy
» Typical angina at low level of exercise and
clinical evaluation including exercise ECG

indicates high-risk of events
» LV dysfunction suggestive of CAD

correlation to ischaemia

Knuuti et al. EHJ. 2019.

©ESC 2019
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Diagnosing CAD

- ...
Transgender! g . " "
Non-binary Height: em  or |:|

Age: 6|2 Sex: Male [ |Female[ ]
Is the patient of child bearing potential? Oves [ho Weight: | | | | kg or | | |Ibs
Is the patient pregnant? Oves [Ono B 5] BMI <35
Is there a possibility that patient is pregnant? Cwves [Oho (calcuatea) |:|:| |:| kg/m: [] BMI 235
SYMPTOMS [ No Symptoms
Chest pain? ¥ ves [No
Brought on by exertion or emotional stress? [Oves [X No
Relieved by rest or NTG spray? []ves No | Low to Intermediate Risk
Dyspnea suspicious of CAD? [[Jves [¥ No
CARDIOVASCULAR HISTORY Ne History
History of: M/Documented CAD? [1ves
PClistent? [ ves
CABG/bypass surgery? [1es
Peripheral vascular disease (PVD)? []ves
CVATIA? [ves
EXERCISE CANDIDACY
Hormal baseline ECG? [KlYes [JNo [ Uncerain
Can patient run/exercise on a treadmill? [ ves [IMo [ Uncerain
Can patient achieve a HR = ? Yes [|Me []Uncerain
COMORBIDITIES O ho Comorbidities
History of: Hypertension? [X] Yes [[] Unknown BP: |:|:|:| / D:I:I mm Hg
Diabetes? []¥es [[] Unknown
Severe aortic stenosis? [ Yes [[] Unknown
Severe pulmonary hypertension? [I¥es [] Unknown
Regional wall motion abnormalities? [ Yes [[] Unknown
LBBB/pacemaker? []ves [] Unknown
Severe tive airway di []¥es [[] Unknown
Atrial fibrillation? [ Yes [[] Unknown
Renal dysfunction? GFR [ <30 B¢ =45/Mo known renal dissase
Severe Aortic aneurysm? [ Yes [[] Unknown
Glaucoma? [ves [] Unknown
ALLFRGIES/CONTRAINDICATIONS
Xray dye? [[Ives [ Mo []Unknown
Beta-blocker? [ves [XnNo [ Unknown
Dipyri IAdenosine/Regad ? [ves [XpNo [ Unknown
PRIOR INCONCLUSIVE/EQUIVOCAL TESTING (<6 MONTHS)? CesT [] Ex. Echo [] Dob. Echo
[]Ex. SPECT [ Vaso.SPECT [ Dob.SPECT [ Vaso. PET [] Dob. PET ] MRI [C]cTCA
MOST APPROPRIATE TEST(S,
Treadmill Stress Echo SPECT PET MRI CTCA

Vasodilator SPECT] Vasodilator PET \asodilator MRI
Dobutamine Echo JDobutamine SPECT] Dobutamine PET

Chow et al. CJC Open. 2023.
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Diagnosing CAD

* Widely available in Ontario

ETT
Echo
SPECT

° Ava iI a ble at SM H MACROCIRCULATION MICROCIRCULATION

Epicardial Arteries >400 um  Small Arteries <400 um Arterioles <100 um Capillaries <10 um
1 | 1T 1T

ETT Ep—
Echo

SPECT Ll
*CTA

*CMR

+PET (soon) T e

Main Function

FFR B IMR

*Wait time s crR

De Bruyne et al. JACC. 2016.
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HPI Physical Exam
62 M VS: BP 117/73 mmHg, HR 88 and
Asymptomatic regular.
ymp CV: S1, S2 with physiologic split, no
murmurs.

Chest: No crackles.

Extremities: No edema. Good equal
bilateral pulses.

Labs

Electrolytes: WNL
Past Medical History CBC: WNL
Hypertension

TC: 5.2 mmol/L
Home Medications HDL 1.1 mmol/L

TG: 1.5 mmol/L

Valsartan 80mg daily LDL: 3.4 mmol/L
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Diagnosing CAD

* Limited role (evidence) for non-invasive testing in the
asymptomatic individuals.

e Coronary calcium is an underutilized tool.
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FRAMINGHAM RISK SCORE (FRS) Date:

Estimation of 10-year Cardiovascular Disease (CVD) Risk Patient’s Name:
Step 1° Step 2! Step 3'
In the “points” column enter the appropriafe value according to the patient’s age, HDL-C, fofal Lizing the fotal poinis from Sfep 1, determine the Using the fotal poinés from Sfep 1, determine
cholesterol, sysfolic biood pressune, and i they smoke or have diabetes. Calculate the fofal points. 10-year CVD nisk* (%), heart age (in years).
Risk Factor Risk Points Points Total Points Heart Age, ¥ Men Wamen
Men Women S <30 = Gl
-E 11 30 o
-1 14 31 1
30-34 0 0 o 16 3z 1
35-39 2 2 1 18 34 ] 2
40-44 5 4 2 23 36 3 3
45-49 7 5 i ﬂ g: ! 4
50-54 8 7 ] 38 40 5
55-59 10 8 : - = 7 F
B0-6B4 ® a9 8 67 45 48 B 7
65-69 12 10 - = o E 4 &
70-74 14 11 1 1.2 73 585 ]
12 13.3 BE 57 1
75+ 15 12 , = i
B0 12
>16 2 2 5 i i2
1.3-16 -1 -1 72 15
1.2-1.29 0 e 13
0.9-1.19 1 ;: 18 p
=0.9 2 >80 =T 150

tuizis, beswoen the 3023 of 30 and 50 Witou! Sabeies if e prsence of 3 postive history

C?D
2
.r disease _u:x;n: in -degree redaive before 55 years of age for men and before &5 years of age for women.
<d.1 0 0 odified Framingham Risk
;;'g:g Cj?:) ; Lizing 10-year CVD nisk from Step 2, determine if pafient iz Low, Modersfe or High risk.T Indicate Lipid
.£=0. andior Apo B targets
6 -27'T2-2 3 ‘; Initiate Treatment i:
=i
<120 - @ -3 -1 Intermediate * LDL-C 23.6 mmollL + 52 memolL or 250% decrease - Ago B S0.6 giL or
120-129 fi] 7 o 2 FRS 10-10% (Strang, Moderaie] in LOL-C = Mon-HOL-C =2 6 mmckL
130139 ; 3 ] 3 E::g;ﬁ <35 menckL (Strang, Madsrats) (Strang. Madsrats)
140-149 2 4 2 5 - DR o LG 24.3 menciL
150-159 2 4 4 6 -Lmzsbmdwu::mzuam
160+ 3 . 5 5 : 7 1 rizk factor: law HDL-C, impainad
Yes 4 3 fasting glucaes, high waist
MNo (@) 0 '
Yes statin-indicated condition
MNo (@) 0

Total Points

1 Adapie rom DVAgosino AE el al ). Gene:
2 adapied o Genest J o alfi) 2000 Canac
el preneion of Sarthnas culr s i
3 Adapied from Anderson T ef al ). 2012 Updaie of the. ki

dysipademia for e preveniion of candovasoudar disease in he adul

sonditions®

care. The Framingh
s for e dagnosis

cines
ol

' apoB- apolipoproten B CVD: candiowasoular disease. FRE: Framingham Risk Soom HOL-C: high dersty ipoproton chaolestendl
LOLC ) ay ey choisten

= icated as intial theragy

sier LOL-C < 1.8 Mol 0 Subjects wih acub comnany syndrome [ACS)wihin past 3 moahs

Lipid targets LOL-C: of  ApoB:

Ry of Q'D Canadian Cardiovascular Society

10 year FRS: 18.4%

Pearson et al. CJC. 2021
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Risk Levelt Initiate Statin Treatment if:

Consider treatment in all

Consider Add-on Therapy or
Treatment Intensification

if LDL-C = 2 mmol/L or
Non-HDL-C > 2.6 mmol/L or
ApoB =0.80 g/L on maximally tolerated statin dose

(Strong, High)
Intermediate If LDL-C = 3.5 mmol/L or (Strong, Moderate)
FRS 10-19% If LDL-C < 3.5 mmeol/L initiate if:

* non-HDL-C = 4.3 mmeol/L or

* ApoB = 1.05 g/L or (Strong, Moderate)

« Men = 50 yrs and women =60 yrs with 1 additional
risk factor: low HDL-C, impaired fasting glucose,
high waist circumference, smoker, or hypertension, or
with the presence of other risk medifiers:
hsCRP = 2 mg/L, CAC > 0 AU, family history
of premature CAD, Lp(a) = 100 mol/L (= 50 mg/dL)

Low

FRS < 10% Statins generally not indicated

Statin-indicated Conditions™ (Consider treatment in all; Strong, High)
LDL-C > 5 mmol/L or non-HDL-C = 5.8 mmol/L or ApoB = 1.45 g/L (FH or genetic dyslipidemia)

Most patients with diabetes:
= Age =40 yrs old or Age =30 yrs & DM x = 15 yrs duration or Microvascular disease

Chronic Kidney Disease:
= Age =50 yrs & eGFR < 60 mL/min/1.73 m? or ACR > 3 mg/mmol.

Atherosclerotic Cardiovascular Disease (ASCVD):

= Mpyocardial infarction (Ml), acute coronary syndrome (ACS), or

= Stable angina, documented coronary artery disease (CAD) using angiography, or

= Stroke, TIA, documented carotid disease, or

= Peripheral arterial disease, claudication, and/or ankle-brachial index (ABl) < 0.9, or

If LDL-C = 2 mmol/L or

Non-HDL-C > 2.6 mmol/L or

ApoB = 0.80 g/L on maximally tolerated
statin dose

N/A

If LDL-C = 2.5 mmol/L or < 50% reduction, or
non-HDL-C = 3.2 mmol/L or ApoB = 085 g/L

if LDL-C = 2.0 mmol/L or
non-HDL-C = 2.6 mmol/L or
ApoB = 0.80 g/ on maximally tolerated statin dose

if LDL-C = 1.8 mmol/L or
non-HDL-C = 2.4 mmeol/L or
ApoB = 0.70 g/l on maximally tolerated statin dose
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Primary Prevention:

Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle

v v ¥
- - Age 'ziz? v i Aged0-75yand ) Diabetes mellitus and age 40-75 y
- Age 0-19y SIRLE MLERE I LDL-C 270-<190 mg/dL Risk assessment to consider high-intensity statin
tyle to prevent orreduce || to encourage lifestyle to reduce (>1 8-<4.9 mmol /l) (am "‘)
ASCVD risk ASCVD risk N % 2
Diagnasis of Familial Consider statin if family history || Without diabetes mellitus
Hypercholesterolemia-» statin |  premature ASCVD and LDL-C 10-year ASCVD risk percent Age>75y
begins risk discussion p, Clinical assessment, Risk discussion
: ; ¥ ¥
ASCVD Risk Enhancers: 10_ye ar
Family history of premature ASCVD <5% 5% - <7.5% 27.5% - <20% 220%
Persistently elevated LDL-C 2160 mg/ “Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk” ASCVD
dL (24.1 mmol/L)
Chronic kidney disease v x
Metabolic syndrome . 11'3%

Conditions specific to women {(e.g.,
preeclampsia, premature menopause)
« Inflammatory diseases (especially
rheumatoid arthritis, psoriasis, HIV)
* Ethnicity (e.g., South Asian ancestry)

* Persistently elevated triglycerides

(2175 mg/dL, (22.0 mmol/L))

In selected individuals if measured:

hs-CRP 2.0 mg/L

Lp(a) levels >50 mg/dL or >125 nmol/L

-
e apoB 2130 mg/dL
® Ankle-brachial index (ABI) <0.9

CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

If risk decision is uncertain:
Consider measuring CAC in selected adults:

premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC =100+ and/or 275th percentile, initiate statin therapy

\rnett et al. JACC. 2019
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Diagnosing CAD

e Coronary calcium score has the largest impact on
model discrimination (c-statistic) and model
reclassification compared to many other ‘popular’
biomarkers

* Hs-Troponin

* NT-proBNP

e Carotid intima media thickness
* Enhanced lipid profile

* Hs-CRP
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Diagnosing CAD: The Multi-Ethnic Study of Atherosclerosis
(MESA)
Race/Ethmiciy:

Observed Agatston Calcium Score

(optional): D
[ atraetae |

The estimal Using the Coronary Artery Calcium Score

of age 62 is

Percentil 10 Year risk of a CHD Event Coronary Age Difference from Chronologic Age
= 2.9% 42

The obse Without Considering the Coronary Artery Calcium Score

for subje

free of ci

Chart1- I 10 Year risk of a CHD Event Coronary Age Difference from Chronologic Age
" 7.8% 64 +2

lllllllll

score
B 0 calcium
score
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Key Messages

* Symptomatic:

* CTA has high negative predictive value, is favored in those
with low pretest probability, without CAD, and no
indication for statin.

* Asymptomatic:

e Coronary calcium is an underutilized tool in primary
prevention.
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Thank you
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