RISK STRATIFICATION

for CARDIAC STRESS TESTING N

Not every patient needs the THIS ONE’S
same test! TOO MUCH...

THIS ONE’S
NOT ENOUGH...

WHY IS IT SO HARD
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2021 Chest pain guidelines

« Central » Left-sided » Stabbing = Right-sided = Sharp

« Pressure + Dull » Tearing » Fleeting
« Squeezing » Aching - Ripping = Shifting
« Gripping + Burning + Pleuritic
« Heaviness = Positional
» Tightness

« Exertional/stress-related
+ Retrosternal

High Low

Probability of Ischemia

Gulati M et al. ] Am Coll Cardiol 2021; 78(22):e187-285



Its all About Risk

Acute Chest Pain
Evaluation
ED evaluation

Risk of
Major CAD Events

Per ACC AHA guideline

""""""""""" Stable Chest Pain
Evaluation
Outpatient evaluation

\ Invasive coronary
angiography
Anatomic or
functional testing

Defer testing -
optional
(e.g., ECGor

Low risk > CAC scan) -

Anatomic or
functional testing

<
- *

No
testing
——»

o\

Gulati M et al. J Am Coll Cardiol 2021; 78(22):e187-285



Clinical Judgment is Key!!

e The diagnostic utility of exercise stress testing is maximal

when the pre-test probability is intermediate (30-70%). In 190%: 1 T
this range, test results significantly update the post-test Positive MPI . -
probability, allowing clinicians to effectively establish or rule -
out CAD. s bt =

* Low Pre-test Probability (<30%): A positive test result is likely ’ o

a false positive; the post-test probability often remains low,
meaning the test adds little diagnostic value and may lead to
unnecessary follow-up.

* High Pre-test Probability (>70%): A negative test result is likely
a false ne%‘ative; the post-test probability remains high,
meaning the test cannot reliably rule out CAD, and further
definitive testing is usually required.

60% +

40% r

Post-test likelihood

* Sequential Testing: Applying Bayes' theorem to sequential
tests (e.g., ECG followed by imaging) allows for updated ‘ : .
probability calculations, though clinical utility is highest when / Negative MPI
tests are concordant and the initial pre-test prevalence is 20% >

approximately 50% " /

O% MR i M 1 L 3
0% 20% 40% 60% 80% 100%
Pre-lest likelihood

Loong, C. Y., & Anagnostopoulos, C. (2004). Diagnosis of coronary artery disease by
radionuclide myocardial perfusion imaging. Heart, 90(suppl 5), v2-v9.



Option for CAC or exercise ECG

Low o Notesting o _ £ AScCVD risk
PTP e stratification

Class 1 Class 2A
Intermediate- Younger patient Less obstructive

OR o—p» CCTA favored

high PTP (<65 y of age) CAD suspected

Intermediate- Older patient OR More obstructive

o Stress testing favored

high PTP (265 y of age) CAD suspected
Favors use of CCTA Favors use of stress imaging
Goal +» Rule out obstructive CAD » Ischemia-guided management
+ Detect nonobstructive CAD

Availability and expertise + High-quality imaging and expert |« High-quality imaging and expert

interpretation routinely available interpretation routinely available
Likelihood of obstructive CAD + Age<b65y + Age 265y
Prior test results « Prior functional study « Prior CCTA inconclusive

inconclusive

Other compelling indications « Anomalous coronary arteries » Suspect scar (especially if PET or
+ Require evaluation of aorta or stress CMR available)
pulmonary arteries » Suspect coronary microvascular
dysfunction (when PET or CMR
available)

Gulati M et al. ] Am Coll Cardiol 2021; 78(22):e187-285



Pretest Probabilities of Obstructive CAD in Symptomatic Patients
(A) according to age, sex, and symptoms;
(B) according to age, sex, symptoms, and CAC

Chest Pain

A  Pretest probability based on age,
sex, and symptoms

B Pretest probability based on age,
sex, symptoms, and CAC score*

CAC CAC CAC
1-99  2100-999 21,000

Modified from Juarez-Orozco et al. (1) and Winther et al. (2). 1) The pretest probability shown is for patients with anginal symptoms. Patients with lower-risk
symptoms would be expected to have lower pretest probability. 2) The darker green- and orange-shaded regions denote the groups in which noninvasive
testing is most beneficial (pretest probability >15%). The light green-shaded regions denote the groups with pretest probability of CAD =15% in which the
testing for diagnosis may be considered based on clinical judgment (1). 3) If CAC is available, it can also be used to estimate the pretest probability based on
CAC score (2). CAC indicates coronary artery calcium; and CAD, coronary artery disease.



What is HIGH risk?

MVD >70%
LM>50%
CACS >400

STRESS ECHO

LV di :
LVEF drop <45% or 10% Ischemia on MPI

drop >10% or >2

RWMA @low dose Dob or coronary artery
low HR <120

. territoreis
RWMA in >3 segments or 2 HIGH RISK
territories >3%

annual

MI/DEATH

Exercise EKG
DTS < -10

>2mm STD at low
workload and into
recovery

Exercise VT/VF or
STE

Fihn SD et al. ] Am Coll Cardiol 2012;60;e44-164



Case #1

* 59y M with PMH of HTN, HLD and prior smoking c/o progressive chest
heaviness on exertion and associated fatigue x3-4 months.

* Noticed a decrease in his functional status in addition to vague chest
tightness that typically occurs when patient is feeling stressed or high
levels of exertion. He recalls difficulty with hiking while in Utah.

e 2022: CCTA with 50-69% stenosis of proximal LAD with vulnerable
plaque. Non-obstructive CAD in RCA and LCX (i.e <50% stenosis).
CACS 32

e 2022: Stress echo with excellent functional status without RWMA.
* On Coreg and amlodipine for HTN



CCTA ordered

* 1. Predominantly non-calcific
plague causing severe (greater than
70%) stenosis, spotty calcification
noted which is a high risk feature in
the proximal RCA.

e 2. Heterogenous plaque causing
severe (greater than 70%) stenosis
in the proximal LAD.

* 3. Predominantly calcific plaque
causing moderate (50-69 %)
stenosis in the mid LAD

* Plaque Burden: Overall, there is
severe amount of coronary plaque.




IVUS optimized PCI
~ of Proximal LAD

AAC) T8 1O

FFRangio Resits




Case #2

* A 47y male with PMH of gastroesophageal reflux disease, and
hyperlipidemia managed by Crestor, presents for evaluation of chest
pain and exertional symptomes.

* Initially with walking half a block. After remission, symptoms recurred
4 months ago with increased intensity, now triggered by minimal
exertion and accompanied by near-syncope and diaphoresis.
Discomfort resolves within a minute of rest.



NST revealed large size area of
decreased activity in the apical anterior,
basal anteroseptal, mid anteroseptal,
mid inferoseptal, apical septal, mid
inferior, apical inferior, apical lateral and
apex segment(s), which is severe in
intensity and defect is partially
reversible in rest images.







Stable Chest Pain + No Known CAD

Intermediate/high risk

Low risk

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

Stress testing

(2a)

Inconclusive |

Y

Y

Y

No CAE} Nonobstructive Obstructive CAD
(no stenosis or CAD 50% st g
plaque) (<50% stenosis) S enosis)
FFR-CT for 40%-90% stenosis
OR
stress testing
(2a)
FFR-CT 0.8 or
moderate-severe
ischemia
L J Y
Consider INOCA pathway as
an outpatient for frequent or NO YES
persistent symptoms

Exercise ECG
(2a)

Inconclusive

A

Mild ischemia

CAC (2a)
h J

Moderate-severe ischemia

Persistent symptoms?

CCTA
(2a)

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




RISK STRATIFICATION T00 LOW RISK...

FOR CARDIAC STRESS TESTING [0 2 vor.

Low Risk [NETETTEAl HIGH RISK | T00 MUCH RISK!

¢ <1% annual * 1-3% annual * >3% annual I NEED JUST THE
cardiac mortality cardiac mortality cardiac mortality RIGHT RISK!

* Consider ETT » Consider imaging * Imaging stress

stress test test indicated WHY IS RISK

CONSIDER: : STRATIFICATION
v Symptoms v Functional Capacity v Comorbidities W77 42> SO H ARD?I
v CAD Risk Factors v Pre-test Probability (e.g., Diamond-Forrester) 1/ DM

: : 'INTERMEDIATE RISK
LOW RISK e HIGH RISK

Good for ruling out, B et balance of o Higher likelihood

but low event rate risk and benefit g ¥ of events - approptiate
- low yield ; 4 ¥ 9 . forimaging

" THE GOAL: RIGHT TEST, RIGHT PATIENT, RIGHT RISK.
NOT TOO LITTLE. NOT TOO MUCH. JUST RIGHT.
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