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Background

e Coronary calcium CT scans =
cardiac calcium scoring.

< Coronary calcium scans use computed -
tomography (CT) to check for the bundup G‘D
calcium in plague on the walls of the coronary
arteries.

< Normally, the coronary arteries do not contain
calcium.

= Calcium In the coronary arteries is a sign of
coronary artery disease (CAD).




Background

e Scanning using Multi-detected CT.

e The imaging protocol involved acquiring,
single scan of 30 to 40 slices of 3 or 2.5 mm
thickness. .
o was determined by
summing lesion-specific scores, calculated
according to the Agatston method.

e Estimated radiation dose ranged from 1 to 2
MmSv. (CXR: 0.03 mSv)
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Table 2 Cardiac CT scanning and scoring parameters for application of Agatston coronary calcium scoring (see text for detail)

CT Scanner FOV
Minimal CT density for calcium

CT scanner slice collmation

J6cm

2[30HU

Score of each lesion
=Area (pixel) x weigted
score

Minimal calcium area

Scoring by calcfied lesion

30 mm

[’ (3 pixel)

_Total Agtston Score = sum ofa

scores for all calcified lesions in all

coronary arteries

calcium area (mnv) X 3 for maximum

calcium area () | for maximum

calcium area (mm® % 2 for maximum

|
|
'l
)

calcium area (mmf) % 4 for maximum

U 130199
HU 200299
U 300399
U = 400
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Clinical Question

Patient
Asymptomatic

Patient
For CAD
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Calcium scan i1s best applied In the
medium/intermediate risk,
asymptomatic adult regardless of
ethnicity across broad age ranges for
both men and women to improve
CHD risk assessment and
management.
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Health behavior modification after €leGtroh BesiGT
and physician consultation
(Journal of behaviral medicine, April 2011)

This study suggests that seelng ang
being counseled on the presence and
extent of coronary artery calcium is
signhificantly associated with behavior
change. (increasing exercise (odds
ratio = 1.34, P = 0.02), changing diet
(odds ratio = 1.40, P < 0.01), and
changing alcohol intake )
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#4348 : Impact of Coronary Artery Calcium

Scanning on Coronary Risk Factors and
Downstream Testing -

2 }i’% : Journal of the American College of

Cardiology Vol. 57, No. 15, 2011
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EXPEDITED PUBLICATION

Impact of Coronary Artery Calcium Scanning on
Coronary Risk Factors and Downstream Testing

The EISNER (Early Identification of Subclinfal Atherosclerosis

by Noninvasive Imaging Research) Prospectivgd Randomized Trial
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treatments randomised?
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Selected: middle-aged individuals with CAD risk factors
Excluded: subjects with history of cardiac or
cerebrovascular disease or chest pain, age 80 years,
pregnancy, and prior CAC scanning.
After recruitment, subjects were randomized

INto a group that was either scheduled for CAC

scanning (scan group) or not (no-scan group) with the

ratio of randomization was 2:1.(To encourage subjects’
enrollment into our study, the ratio of randomization was 2:1)
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The Results have a table of

“Baseline Characteristics' comparing
the randomized groups on a number of
variables that could affect the outcome.

The 2 groups were comparably matched
INn terms of age, sex, socioeconomic
factors, cardiac risk factors, medication
use, and Framingham Risk Score (FRS).

AN




I 3Bl Baseline Characteristics

Parameters Overall (n = 1,934) MNo-Scan Group (n = 623) Scan Group (n = 1,311) p Value

Age, yrs 585 + B4 584 £ B2 8.6 + 85 e
Male 1,015 (62.5%) 327 (562.5%) 688 (62.6%) 1.00
Race/ethnicity

Caucasian 1487 (77.0%) 493 (79.1%) 994 (76.0%)

African-American 97 (5.0%) 26 (4.2%) 71 (5.4%)

Asian/Pacific Islander 202 (10.6%) 62 (10.0%) 140 (10.7%)

Hispanic,/Latino 81 (4.2%) 23(3.7%) 58 (4.4%)

Other 64 (3.3%) 19 (3.0%) 45 (3.4%) 0.59
Level of education

< High school 13 (0.7%) 3(0.6%) 10 (0.8%)

High school/tech 156 (8.3%) 43 (7.1%) 113 (8.9%)

Some college 412 (21.9%) 137 (22.6%) 275 (21.6%)

College 533 (28.3%) 197 (32.3%) 336 (26.4%)

Graduate education 767 (40.8%) 230(37.7%) B37 (42.3%) 0.87*
Annual income

=$20,000 75 (4.2%) 26 (4.65%) 49 (4.0%)

£20,000-539,000 188 (10.5%) 58 (10.0%) 130 (10.7%)

$40,000-559,000 262 (14.6%) T71(13.3%) 185 (15.3%)

£60,000-579,000 289 (16.1%) 97 (16.8%) 192 (15.8%)

£80,000-599,000 243 (13.6%) T8 (13.6%) 1656 (13.6%)

=%100,000 T34 (41.0%) 243 (42.0%) 491 (40.5%) 0.65*
Cardiac risk factors

Hypertension 1,108 (57.3%) 365 (57.0%) 753 (67.4%) 0.85

High cholesterol 1,498 (77.5%) 468 (75.1%) 1,030 (T8.6%) 0.09

Diabetes mellitus 158 (8.2%) 52 (8.4%) 106 (8.1%) 0.85

Past smoker 803 (41.5%) 254 (40.8%) 549 (41.9%) 0.65

Current smoker 111 (5.7%) 37(5.9%) 74 (6.6%) 0.80

Family history of CAD 513 (26.6%) 165 (24.9%) 358 (27.3%) 0.26

Body mass index, kg/m>

26.4(23.9, 299)

26.3(23.8 29.7

26.5(23.9,299)

0.23
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*Aside from the allocated treatme
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<Comparison of CAD risk factors at 4 years in the
randomized groups=>

Fasting lipid profile and serum glucose; systolic and
diastolic blood pressure; height; weight; and waist
circumference. Ten-year risk of CAD by the
Framingham Risk Score (FRS)

were groups treated equally /7= * %

<<Comparison of medical resource utilization=
antihypertensive or lipid-lowering medications,




- Were all patients who enterés S
accounted for? (were they arr

the groups to which they we

randomised?)
PO IRy O gL

Trial participants were asked to return for
a follow-up clinic visit at 4 years.
Of the 2,137 enrolled subjects,

584/713 (81.9%)no-scan subjects and
1,256/1424 (88.2%) scan subjects, completed the

follow-up.
Lost to follow-up, withdrew from the trial, or

died before 4-year follow-up.



! \<\ //
e Were measures objective or4
patients and clinicians kept/f / 0 i\

which treatment was being rce/v?

[ IRL Df?
<Method>

No “double-blinded” study method
was mentioned.




- Validity
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e Impact (Importance) 3
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How many trials included and ho
participants?

S (1A W Ee

We assigned 2,137 volunteers to groups

that either did undergo CAC scanning or did
not undergo CAC scanning.

The primary end point was 4-year change
In coronary artery disease risk factors and
Framingham Risk Score.




- Validity
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- Impact (Importance) 6
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Main result

(1) CAC scanning can improve e
cardiac management without P

incurring significant increase ‘“"’v
in downstream medical costs. ‘

(2) Further work should assess
patients who are suitable candidates
for CAC scanning based on clinical
consensus and current guidelines




Implication for practice

Hr MEy
R

(1) CAC scanning
(2) WHO are Suitable candidates?




Results i UpToDate

. ONLINE

> NSNS
Title of Diagnostic and proghostic/i
article of coronary artery calcification’ = ¢ -
detected by computed tomogra}phx
Content |(3) For asymptomatic patients with ~-aﬁ" /)

intermediate CHD ten year risk (between
10 and 20 %), coronary CT scanning
may be considered when the result is
reasonably expected to lead to a change
IN management.




- Asking
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< Acquire
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- Appraisal
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~Apply
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« Audit



1/ F 8 Baseline Characteristics
Parameters Overall (n = 1,934) No-G¢an Group (n = 623) sean Group (n = 1.311) p Valug

Age, yrs h85 84 68482 68685 075
Mals 1,045 (52.5%) 327 (2.5%| 688 (62.5%) 100
Race ethnicty

Caucasian 1487 (T7.0%) 483 (70.4%) 004 (Te.0%)

African-American a7 (5.0%) 26 (42%) 11(6.4%)

Asian,Pacific lslander 202 (10.5%) 62 (10.0%) 140(10.7%)

Hispanic, Lating B (4.2%) B b8 (4.4%)

(Othar 64 (3.3%) 19(3.0%) 45 (34%) 059




"’JFB = Yes

LE f‘b"“f*{”’i (FE2Ex8) > 7
=> NT $ 9000 (% #:5 %)
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Benefit:

* Physical: j& > & & %k # 2% 5 5 eogt 4

» Psychological: j > ﬁ)ﬁs{'&“%‘ N WA i
° Economical';‘ﬁ‘i B RF i R Bk R A 5 R
m? Fe L
Harms:
* Radiation dose




D

Representative values and ranges of effective dose estimates
reported in the hiterature for selected radiological studies[1]

Representative Range of reported
Exam effective dose value effective dose values
(mSv) (mSv)

Chest x-ray PA and lateral 0.1 0.05-0.24
CT chest 7 4-18
CT abdominal B 4-25
CT pelvis 6 3-10
Coronary calcium CT™ 3 1-12
64-slice coronary CTAs

Without tube current 15 12-18

modulation

With tube current modulation!2] | 9 8-18
Dual source coronary CTAs

With tube current modulation 13 6-17
Prospectively trniggered 3 2-4
coronary CTAL3].
Diagnostic invasive coronary 7 2-16
angiogram
Fercutaneous coronary 15 =57
intervention or radiofrequency
ablation
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Step 1: Asking f/—\'
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Step 2: Acquire
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Step 3: Appraisal
\

RS £ Sl R IR

Step 4: Apply
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Thanks for your
attention ~——
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