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HPI Physical Exam
51 M VS: BP 117/73 mmHg, HR 88 and
Corporate lawyer; not very active regular.
P yer y CV: S1, S2 with physiologic split, no
No CV symptoms murmurs.

Twin brother recently had Ml and Chest: No crackles.

3VD; needed CABG 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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FRAMINGHAM RISK SCORE (FRS) bate: 10-yr CVD risk

Estimation of 10-year Cardiovascular Disease (CVD) Risk Patient’s Name:
Step 11 Step 2 Step 31 o,
In the “points” cofumn enter the appropriafe value according to the patient's age. HOL-C, fotal Lizing the total points from Step 1, determine the Using the fotal points from Step 1, determing 1 8 . 8 /o
cholesterol, sysfolic biood pressure, and if they smoke or have diabetes. Calculate the fofal points. 10-year CVD nisk* (%), heart age (in years).
Risk Factor Risk Points Points Total Points L Heart Age, y Men Women
Men Women T <30 Ei) =
30 ]
30-34 0 o g; 1 2
35-39 2 2 34 2 2
36 3 3
40-44 5 4 s 4
45-49 5 38 4
50-54 7 = b
5559 8 pr - H
60-64 1" ;] 4B ] 7
65-69 12 10 o o #
70-74 14 1 :g - 2
75+ 15 12 = o
60 12
>16 -2 2 5 I 12
1.3-16 -1 -1 72 15
1.2-1.29 o e ] 13
0.9-1.19 © 1 o i .
<09 2 >80 217 15+
asd 15k percentage for individuals betwoen the ages of 30 and 50 wihout diabetes if e presence of 3 positive history
77 o o ---Nu:?‘:i.“é..‘;“‘ﬁ"““”“' -degrea relaive befone 55 years of age for men and before 5 years of age for women
41519 1 Step 43¢
5-2-6.19 @ 3 Lising ;‘O-ypg.' CVD risk from Step 2, determine if pafient is Low, Moderafe or High risk ™ Indicate Lipid
B E andfor Apo B targets
6-}2:2-2 i ‘; Risk Level' Initiate Treatment If: Primary Target (LDL-C)
&)
<120 -2 : 0 I -1 Intermediate +LDL-C 235 mmolL + 52 mmolL or 260% decrease  + Ago B S0.8 giL or
: Lz) FRS 10-19% (Strang, Moderate) inLDL-C * Nen-HDL-C 52,6 mmaiiL
120-129 ] : 0 2 - Fer LOL-C <3.5 il {Strang. Modierate) (Strang. Madsarate)
130-139 1 : 3 1 3 . e"'a .
140-149 2 i a4 2 5 it i pp—
150-159 2 4 4 5] B B,
160+ 3 : 5 5 : 7 1 risk factor: low HDL-C, impaired
Yes ‘ 3 e
No 0 0 Mypertsngion )
Yes statin-indicated condition [
No 0 | 0 FRS <10% not indicated
Total Points [

1 Acapted roam: DYAgossn RE ot ol ). Denoral Carmiovascular ik profle for use in pamary cane. The Framingham Hean Saudy. Circ 2008117 74352

2 Acapedfrom: Genest J e alff. 2000 Canadian Carboascubar SccistyCarnadan guceinis for e Sagnosis and Yesamen: of dysipaemia

. and preventon of carbovascul diaiss in the adok. C: 3000:3510) 567570

3 Acapted roem: Ancerson T e al ). 2012 Update of iscae Socty s 1 g and vesmert of
dyshpkdemsa or th praversion o caovascdar dsease i the aduk: Can. | Cardol. 2113221513

Spstpopesteie 8 e, CVI: gonfiompecater somees, FAY: Fryninglenen ol (o, HILC: gh sty popraten cholesteet

s Iow- Seresiy Bpopeoasin chal
* Smiting indicated as intial thermpy
** Consiger LOL-C < 1.8 mmoliL for subjects wih acuse cornary syndrome (ACS) within past 3 momhs

Pemdlnd ceaminy of C‘D Canadian Cardiovascular Society Lipid targets LDL-C.
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Framingham Risk Score Pooled Cohort Equations
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84 617 Ontario residents aged 40 to 79 years, without ASCVD

Ko et al. CMAJ. 2020.
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Imaging biomarkers

-l

Coronary calcium

 —— Carotid ultrasound

Genetic biomarkers Imaging biomarkers

—

|

Circulating biomarkers
hs-CRP
hs-Troponin, BNP, GDF-15
Lp(a)

Wang. Circulation. 2011.
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Imaging biomarkers

* Little data in the literature on the use of stress
echocardiography or MPIl in asymptomatic individuals for
the purpose of cardiovascular risk assessment.

¢ Calcium score
® Carotid ultrasound (CIMT)
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What is Coronary Calcium?

Segmental Coronary Calcium Area (mm?)

3F '+, p<.056vs 01
$, p<.05vs 16
25F &, p<.05vs 5-10

+, p<.06vs>10

—_—
-
*

n=22

2r o w

Segmental Plaque Area (mm?)

Rumberger et al. Circulation. 1995.

o Strong link between CAC
and coronary plague

® CAC score is derived based
on the number, area, and
radiodensity of calcific
lesions
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What is Coronary Calcium?

Incident coronary heart disease E Incident cardiovascular disease Framingham Risk Score (FRS)
alone (reference)
Specificity Specificity — FRS plus coronary artery
1.0 0.8 0.6 0.4 0.2 0.0 1.0 0.8 0.6 0.4 0.2 0.0 calcium
10T ‘ ' : : ; 104 ' ' ' ‘ ; — —— FRS plus carotid intima-media
thickness
— FRS plus brachial flow-mediated
dilation
081 087 — —— FRS plus C-reactive protein
----------- FRS plus family history
----------- FRS plus ankle-brachial index
= 067 = 067
B 2
D 0.4 D 0.4
0.2 0.24
04" ‘ . , . . 04} . . . 1 .
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity

Yeboah et al. JAMA. 2012.
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C €sSA The Multi-Ethnic Study of Atherosclerosis

Back to MESA Tools

Input vour age, select vour gender and race/ethnicity, input
(optionally) your observed calcium score and click
"Calculate”.

Aoe s

Observed Agatston Caleium Score

[optional): D

The estimated probability of a non-zero calcium score for a white male
of age 51 is 44 °%.

Percentiles and Calcium Scores for: white male of age 51

25th 50th 75th 90th
0 0 29 132
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MESA 10-Year CHD Risk with Coronary Artery Calcification

1. Gender Male ® Female ©
2. Age (45-85 years) Years
3. Coronary Artery Calcification D Agatston
4. Race/Ethnicity [Caucasian v]
5. Diabetes Yes O No@®
6. Currently Smoke Yes ( No ®
7. Family History of Heart Attack p -
(History in parents, siblings, or children) Yes® No (
8. Total Cholesterol 2011 ma/dL or mmoliL
9. HDL Cholesterol mgidl o mmol/L
10. Systolic Blood Pressure mmHg o kPa

11. Lipid Lowering Medication

12. Hypertension Medication

| calculate 10-year CHD risk |

MESA 10-Year CHD Risk with Coronary Artery Calcification

1. Gender Male ®  Female ©

2. Age (45-85 years) Years

3. Coronary Artery Calcification Agatston

4. Race/Ethnicity [Caucasian v|

5. Diabetes Yes O No ®

6. Currently Smoke Yes O No ®

- oy mprens g, or ey Ye5®  NoO

8. Total Cholesterol ma/dL or ——
9. HDL Cholesterol mgidL o mmoliL
10. Systolic Blood Pressure mmHg or kPa
11. Lipid Lowering Medication Yes O No ®

12. Hypertension Medication Yes ® No ©

| Calculate 10-year CHD risk |

Using the Coronary Artery Calcium Score

10 Year risk of a CHD Event Coronary Age Difference from Chrono

3.3% 46 -5

Using the Coronary Artery Calcium Score

10 Year risk of a CHD Event Coronary Age Difference from Chronologi

11.2% 74 +23

Without Considering the Coronary Artery Calcium Score

10 Year risk of a CHD Event Coronary Age Difference from Chronc

7.4% 64 +13

Without Considering the Coronary Artery Calcium Score

10 Year risk of a CHD Event Coronary Age Difference from Chronolog

7.4% 64 +13
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What is Coronary Calcium?

TABLE 4: Numbers of Subjects in Four Coronary Artery Calcification
Agatston Score Ranks with Two CT Techniques by Observer |

Low-Dose Ungated MDCT ® EXCG”Gﬂt COrre|atIOﬂ
Regular-Dose ECG-Gated
MDCT 0 1-100 101-400 =400 Total :
with non-gated chest
0 ‘Zero’ 251 5 0 0 262
1-100 ‘Mild’ 5 122 5 0 132 CT
101-400  ‘Moderate’ 0 9 43 4 56
> 400 ‘Extensive’ 0 0 5 28 33
Total 262 126 53 a2 483

® Opportunity to identify
patients who might
benefit from aspirin

Wu et al. AJR. 2008.
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What about carotid ultrasound?

. — carotid and coronary plaque

IMT<1.5mm

meneene - ® Smaller improvement in model
performance

o AUC: ~+0.02
e ® NRI: ~10-15%

mm)

Johri et al. 2020. JASE.
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Take home message

Imaging of vascular bed to detect subclinical
atherosclerosis

Strongest data for coronary calcium
Coronary CTA reserved for symptomatic patients

‘Opportunistic’ look at atherosclerosis in non-CV
dedicated imaging

Ultrasound more accessible, less costly

Smaller incremental improvement to traditional CV
risk factor models



m ST. MICHAEL'S

UNITY HEALTH TORONTO

Thank you
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