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HPI Physical Exam
45 M VS: BP 117/73 mmHg, HR 88 and
regular.

2-month history of intermittent,

left sided chest pain CV: S1, S2 with physiologic split, no
murmurs.
Pressure-like; lasts a few minutes Chest: No crackles.
Occurs during daily runs, relieved Extremities: No edema. Good equal
when stops 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) >80%
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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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0

What is the Pre-test likelihood of CAD?

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

Men
0%
12%

20%

27%
32%

Women
3%
3%
9%
14%
12%

Knuuti et al. EHJ. 2019.
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What is the Pre-test likelihood of CAD?

Risk Factor-Weighted Clinical Likelihood

Number of
Risk Factors

Age:3039 0 1 2 1

Age-40-4911324.1253-. ..'2027
Age:50-59 1 2 5 4 [EE 2 3 [ @ v [E6 s 2 27 3
Age:60-69 2 4 [ [81i2l v 3 GBI 2 17 25 [iO][i# 19 32 35 39

Age:70-80 4 [ 81 19 24 8110 16 22 27 34 16 19 23 44 44 45

Risk factors: Family history, smoking, dyslipidemia, hypertension, diabetes

Winther et al. JACC. 2020.
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Elective invasive coronary angiography with obstructive CAD

80% 72%
70%
60%
50%
40%
30%
20%
10%

0%

48% 45%

42%

38%
30%

NCDR NCDR PROMISE PROMISE New York Ontario
2004-2008 2009-2011 Functional Anatomic 2008-2011 2008-2011
2010-2013 2010-2013

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

Repetitive/progressive manifestations of ischemia

CCTA
Cath

A Physiologic Anatomic

Systolic dysfunction ««sssseseesessses -
_ . ECHO / CMR
Reglonal Wal] MOLION ##sssnnss .u-n.oco-oo--oo--c----o’
Decreased segmental perfusion s=ss=sssssssssss t
Diastolic dy SfunNCtion ssssssssssssnnns cessscsssesssssssssssasssssss R
Micro-infarction/myocardial fibrosis «ssssssss sereerersasanasne -
Altered metabolism/abnormal ST segment «s«sssessessaaas ETT R
Decreased subendocardial perfusion «wuessessesssssnsss §.I.D..I.E..c.:.-.|:..(..E..E.:I.-..[...C.EM.B........
Endothelial and microvascular dysfunction === :
-—
Near term - Prolonged

Exposure time of mismatch in myocardial oxygen supply/demand

Shaw et al. JACC. 20009.
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Diagnostic performance

Anatomically significant CAD

Functionally significant CAD

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

ICA 68 (60-75) 73 (55-86)
Stress ECG 58 (46—69) 62 (54-69)
Stress echo 85 (B0-89) 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

FER = Distal Coronary Pressure (Pd) Knutti et al. EHJ. 2018.

~ Proximal Coronary Pressure (Pa)

(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

l Stable Chest Pain + No Known CAD

Intermediate /high risk > 1 5 % PT P
Lo\:risk | | | Inconclusive }—

'Y
CAC or exercise ECG Mild ischemia
testing in selected cases
(2a)
CAC (2a)
: Exercise ECG v
Stress testing (23)
(2a) Moderate-severe ischemia
No CAD Nonebstructive i
(no stenosis or CAD ‘ ?f;;&':;'::o{;;?
plaque) (<50% Te nosis) ¢ Persistent symptoms?
FFR-CT for 40%-90% stenosis
OR
stress tosting (o) (¥e)
(2a)
FFR-CT s0.8 or
moderate-severe
ischemia
CCTA
3 (2a)
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 » High clinical likelihood

testing for -« » Revascularization likely
ischaemia » Local expertise and availability
/ » Viability assessment also required

Coronary Drug
CTA —> therapv

{ Preferentially considered if:

i Ongoing
: symptoms? Preferentially considered if:
» High clinical likelihood and severe
Invaswe symptoms refractory to medical therapy
coronary -« » Typical angina at low level of exercise and
angiography clinical evaluation including exercise ECG
indicates high-risk of events
\ » LV dysfunction suggestive of CAD

Stenosis >90%
or with established
correlation to ischaemia

Drug Functional
therapy® assessment
Ta \ 4
Revascularization

Knuuti et al. EHJ. 2019.

©ESC 2019
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Diagnosing CAD

* Widely available in Ontario
« ETT
* Echo
 SPECT

* Available at SMH
« ETT

Echo

SPECT

*CTA

*CMR

PET (soon)

*Wait time
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Diagnosing CAD
Low S Exercise Exercise - Exercise Exercise - Exercise
No radiation No radiation Highest ‘Gold Microvascul
sensitivity / standard’ ar dz
NPV LVEF + scar
Microvascul
ar dz
No radiation
Limited Limited
availability  availability
S S
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Updates in cardiac imaging

* SPECT: Reducing radiation exposure

Country
igeria

At SMH
 Camera-based Dose Reduction Strategies
e Perform Stress-Only Imaging

9 11 12 13 14 15 16 17 18
Median Effective Dose (mSy)

Gupta et al. JNC. 2020.
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Updates in cardiac imaging: microcirculation

Imaging resolution
30 um
< ' "‘ oqui :“

<

'."l "" y o _Y.
b s

William Fulton, MD thesis,
University of Glasgow, 1963

Ford et al. AHJ. 2018.
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Quantitative Myocardial Perfusion
e Coronary Flow Reserve (CFR)

= Stress myocardial blood flow/Rest myocardial blood flow

MACROCIRCULATION MICROCIRCULATION
N i i i Small Arteries <400 um Arterioles <100 um Capillaries <10 um
Segment and Size | Epicardial Arteries >400 um . H i " S P i . Abnormal
h CFR< 2
Main Stimulus .
otV ot Metabolites Stress MBF <1.7
Main Function Transport Regulation Exchange
Percentage of
Total Resistance
To Flow
. FFR o IMR I
Metrics CFR

De Bruine et al. JACC. 2016.
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Updates in cardiac imaging: atherosclerosis

£ 1007 —CCTA
S ~ A —Standard care
T 104
3 =
g S 1.6% ARR
TR & p=0043 6%
£ 3 21% RRR
S £
o =
2% 6
o
ss 4
ER:
C 1
O C
S o 2
25
o
- 0
| | ] | | | | 1 1 ]
0 1 P 3 4 5 6 7 8 9 10

Follow-
Number at risk ollow-up (years)

CCTA 2073 2050 2023 2008 1993 1974 1951 1930 1905 1668 993
Standardcare 2073 2032 2002 1987 1967 1947 1932 1909 1880 1647 976

William et al. Lancet. 2025.
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Updates in cardiac imaging: atherosclerosis

A C
1007 —CCTA 1007 = CCTA
307 ——Standard care n 707 [ Standard care
g 28 5 p=0-19 p<0-0001 p<0-0001 p<0-0001 p<0-0001 p=0-0004 p<0-0001 p<0-0001 p=0-0012 p=0-0011
5 26 £ 60" 1T 1T 1T 1T 1T 1T 1T 1T 1T 1
] 24+ 2
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c c 12 a
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]
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2 £
0 T T T T T T T T T T g
0 1 2 3 4 5 6 7 8 9 10 & 10
Number at risk
CCTA 2073 1648 1605 1587 1567 1540 1515 1491 1474 1290 746 0+

Standardcare 2073 1663 1616 1591 1551 1528 1507 1489 1461 1272 734

B
1007
20
184
16
14
12+
10+ p=0-99

Proportion with revascularisation (%)

o

T T T
0 1 2 3 4 5 6 7

Follow-up (years)

oo
w

10

Number at risk
CCTA 2073 1823 1792 1773 1760 1743 1722 1701 1685 1476 875
Standard care 2073 1856 1823 1806 1783 1759 1744 1721 1697 1483 872

William et al. Lancet. 2025.
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Key Messages

* Advances in non-invasive coronary testing enables
interrogation of epicardial and microvascular
function

e Patients at lower risk of CAD are favored to have CTA
e Subclinical atherosclerosis
* Change / intensification in medical therapy
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Thank you
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