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Background:
e Ultrasound detection of carotid plaque is widely available Figure 1:
* Imaging can help manage cardiovascular risk and risk tracing of carotid plaque area on screen
factors. L : °izs“"aj e -
* Total amount of carotid plaque, is easily quantified by total
plague area (cTPA) - -
* No software required / reproducible and validated method = |
» CTPA stratifies ASCVD risk beyond SCORE2 ¢ :
https://smw.ch/index.php/smw/article/view/3735 ’ <
2~
Hypothesis: »

 More ASCVD events in patients with cTPA progression. _3-


https://smw.ch/index.php/smw/article/view/3735
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Methods (1a): varifo

* Patients:
e At each visit:
e Hx of Diabetes mellitus (DM), lipids, office blood pressure (BP), smoking.
* CTPA at Kardiolab cardiology practice between 2002 and 2023.
e Patients with the highest cTPA at the last visit were progressors.
* Events were recorded at follow-up visits or by hospital records / phone calls
* Events were myocardial infarction (AMI), Stroke, CABG, PTCA, Death, CAD, PAD
* Events counted if they occurred within 1 year before the last visit or within 3 months
after the last visit.
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Methods ( 1 b) . Review article: Biomedical intelligence

e Ultrasound:
e Linear transducer 14 MHz

e Statistical analysis:
 Comparison between groups: Mann-Whitney test or Chi-squared test.
 Qutcome: Receiver operating curves (AUC), Cox proportional hazard models
* TPA posttest risk Bayes Theorem
e Test positive (cTPA >20 mm?): [(PV x SE)/[PV x SE + (1-PV) x (1-SP)]*
o Test negative (CTPA < 21 mm?2): [PV x (1-SE)]/[PV x (1-SE) + SP x (1-PV)] PV=prevalence,

* Level of significance was set at < 0.05. SEzsenS'.t'.V!ty'
SP=Specificity

*
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Results (1a):

e 1’224 patients. At first visit:
 87% primary prevention, 38% women, 11% DM, 23% smokers
123 (13%) had previous ASCVD events (54 AMI or Stroke)
e Median age 57 years
* Average visit period 1.3 years.
* Risk factors not significantly different between groups both at baseline and at the final visit
e Baseline average SCORE2 risk was 5.3+3.5% and SCORE2 TPA posttest risk was 12.7£10.7%.
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Results (1b): varifo

* Follow-up

 Median follow-up time 6.5 years, 52 event occurred (progression and regression groups,
respectively M| 7 vs. 1, stroke/TIA 7 vs. 4, CABG 7 vs. 1, PTCA 14 vs. 4, death 1 vs. 0, CAD/PAD
5vs 1 and total events 41 vs 11 or 6.7% vs 1.8% (p<0.0001).

e The mean SCORE2DMFINAL was lower in the regressors (p=0.0009) and the HR of PR was
3.54 (95%Cl: 1.80 -7.00, p=0.0003).

e Using multiple regression analysis, SCORE2DMFINAL was significantly associated with
TPADIFF (F-ratio 25.69, p<0.0001).

* Extrapolated 10-year ASCVD event rate 3.5%, was 4.9% in progressors and was 2.0%
regressors (Chi? p=0.001).
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Results (2a):

e Tests for outcome
e ROC analysis (all p < 0.05):
e CTPAfinal visit 0.73, p<0.001
* plaque progression (yes/no) 0.65, p<0.01
e Baseline Diabetes Mellitus (yes/no) 0.54, p NS
* Ongoing smoking (yes/no) 0.52, p NS
 LDL difference from baseline 0.51, p NS.
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Results (2b): varifo

Figure 2:

Cox Proportion Hazards Regression of PR

e Adjusted Cox proportional hazards model
(HR=Hazard Ratio):

* CcTPA-progression:
e HR3.5(1.8-7.0, p=0.0003)
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Figure 3:
» Outcome based risk validation (SCORE2 TPA) Cox proportional Hazard Model of ASCVD events
° ARCO StUdy N=2'842 ASCVD EVENT RELATED TO PROGRESSION (1) AND REGRESSION (D) OF cTPA

* Age50
* 154 events
* FUtime 5.9 years
 SCORE2 risk: 5.0%
e SCORE2 TPA risk: 7%
* Observed risk: 9%
* Expected Risk = SCORE2TPA 12.7%
* Observed risk in progressors: 6.5%, NNT 37
* Observed risk in regressors: 2.7%, NNT 10

PR=1 (dotted line) PR=0 (straight line)
Hazard Ratio 2.3 (1.3-4.0)
p=0.0047

Expected 10-year
ASCVD risk 12.7%
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Conclusions (1)

* Hazard of carotid plague progression 3.4
* cTPA monitoring is useful for intensifying therapy and improving patient adherence
* E.g.33% less smokers at the last visit.
* Intensified preventive therapy in cTPA progressors indicated
 We observed a reversing of arterial age in TPA regressors associated with very low 10-year ASCVD
risk of 2% (Wolverine Case in https://www.nature.com/articles/s43587-021-00080-0)

ANALYSIS

https://doi.org,/101038/543587-021-00080-0

The economic value of targeting aging

Andrew J. Scott @™, Martin Ellison "2 and David A. Sinclair©?
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Conclusions (2)

* Effective reduction in SCORE2TPA very high risk of 12.7% to observed ASCVD events of 3.5% (NNT
10) to avoid 1 ASCVD over 10 years.
* CcTPA Bayes Theorem Posttest Risk

* Potential golden standard to estimate preventive effects in medical practice
*  https://www.massmed.org/Advocacy/Key-Issues/Principles-for-Profiling-Physician-Performance-(pdf)/
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Results (4):

Kardiolab 2002-2024

Baseline

Baseline

Follow Up

VARIABLES

NMumber (N, % primary prevention)
ASCVD N (%) Baseline

AGE YEARS median (IQR)

BP SYSTOLIC (mmHg) median (I1QR)
CHOLESTEROL (mmol/l) median (IQR)
HDL-C (mmol/l) median (IQR)

LDL-C (mmol/l) median (IQR)

cTPA median (IQR)

SEX FEMALE N (%)

DIABETES MELLITUS N (%)

CURRENT SMOKER N (%)

SCORE2DM mean + 5D
SCORE2DMTPA mean £SD

EVENT (ASCVD) N (%)

Extrapolated 10-Y event rate ASCVD %
Expected EVENT 10 YEARS (ASCVD)
FOLLOW UP TIME median

ALL
1224 (87%)
149 (13)

57 (54-64)
125 (119-137)
5.6(4.7-6.4)
1.3(1.1-1.6)
3.4(2.7-4.1)

464 (38)
130 (11)
278 (22.7)
5.3 (3.5)
12.7(10.7)
52 (4.2)

12.7
6.5

Progressors
611
86 (14)
57 (50-64)
125 (120-135)
5.5 (4.7-6.3)
1.3 (1.1-1.6)
3.4 (2.7-4.1)
45 (20-86)
198 (32)
54 (8.8)
146 (23.9)
5.4(3.5)
11.8 (10.7)

Regressors
613
70(11)
57 (57-64)
125(118-139)
5.6 (4.7-6.4)
1.4 (1.1-1.6)
3.4(2.7-4.2)
64 (34-103)
266 (43)
76(12.4)
132 (21.5)
5.3(3.6)
13.6(10.6)

Progressors
611

65 (58-73)
127 (120-139)
4.6 (3.85.6)
1.4(1.1-1.7)
2.5 (1.8-3.5)

81 (43-140)

104 (17.0)
7.8(5.1)
19.6 (13.1)
41 (6.7)
9.1
11.8
7.4

Regressors
613

64 (56-71)
127 (120-140)
4.4 (3.7-5.3)

1.4(1.1-1.7)
2.4(1.8-3.3)

40(20-75

98 (16.0)
6.9 (4.8)
13.7 (12.5)
11(1.8)
3.1
13.6
5.7

varifo

Observed absolute risk reduktion

2.7

10.5

Mumberneededto treat

36.6

9.6
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Table 3a: SCORE2DM, TPA1, SCORE2DMTPA and TPADIFF as predictors of 52 ASCVD events

in forward COX proportional hazards regression

Coefficients and Standard Errors

Covariate b SE Wald 95% Cl of Exp(b)

SCORE2DMTPA 0.06035 0.0116S @ 26.6283 @ <0.0001 1.0381 to 1.0868

TPADIFF 0.005378 @ 0.002505 @ 4.6087 0.0318 1.0005 to 1.0103

Variables not included in the model

SCORE2DM

TPAl
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Table 3b: SCORE2DM, SCORE2DMTPA, SCORE2DMFINAL, SCORE2DMTPAFINAL, AND PR as

predictors of 52 ASCVD events in forward COX proportional hazards regression

Covariate b SE Wald P Exp(b) @ 95% Cl of Exp(b)

SCORE2DMTPA 0.01711 45.1336 | <0.0001 @ 1.1218 @ 1.0848to 1.1601

0.3459 13.3558 0.0003 3.54 1.7971t0 6.9732

Variables not included in the model

SCORE2DM
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Table 4a: Effect of SCORE2DM and SCORE2DMFINAL on PR, TPADIFF and EVENT using ROC
analysis, logistic regression, and least square analysis

Prediction of plaque progression far PR Groups

ROC analysis I R B B
%o | |
SCORE2DM 0.481to 0.538 _
SCORE2DMFINAL 0.535 to 0.591 _
pTordference oo |
Logistic regression analysis: PR groups _—_
SCOREZDW 00032763
SCOREZDMFINAL no11947 10 724z ::0011
L ———
SCOREZDMFINALQUART=2 _ 1.1659 t0 2.2133

CORE2DMFINALQUART=3 _ 1. 727n 1.2602 to 2.3683

CORE2DMFINALQUART=4 _ 13326 t0 2.5222
SCORE2DM _— 05514 ::45?c
SCORE2DMFINAL _— 25 6861

Logistic regression analysis: EVENT
Coefficients and Standard Errors

I E—
IS o E— ——
FredGRToEVENTS || [ |
ROC sty T

g

SCORE2DMFINAL 0.038 0573 to 0.628 0.0086

varifo
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Table 4b: Multiple forward regression to explain the effects of clinical, laboratory, and

SCOREZDMFINAL on TPADIFF

.Leaqt Squares I'I"lUl’[Il]lP rpure n N= 1?__-1 Method: Forward

Table 4c: Multiple forward regression to explain the effects of clinical, laboratory, and

SCOREZDMFINAL on TPADIFF, with LOG transformed data, where appropriate

| |[uns’rant|
: LOGTIME

-
I o
17
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

17.3828 to 47.045
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Variable TPADIFF AGE2 BDS2 LOGCHOL2 LOGLDL2 LOGSCORE2DMFINAL
Sample size 1224 1224 1224 1224 1224 1224

Lowest value -264 27.6521 90 0.1139 -0.3979 -0.3768
Highest value 192.4 90.2027 186 1.0453 0.8808 1.5966
Arithmetic mean 7.0569 64.2219 129.5392 0.6543 0.3873 0.773

95% Cl for the Arithmetic mean 4.6529 t0 9.4610 63.6187to 64.8251 128.6723to 130.4061  0.6475to 0.6610 0.3768to 0.3979

Median

95% Cl for the median
Variance

Standard deviation
Relative standard deviation
Standard error of the mean
Coefficient of Skewness
Coefficient of Kurtosis
Shapiro-Wilk test

Reject normality

0
0.0000 to 2.0000
1837.8814
42.8705
6.0749 (607.49%)
1.2254

0.6204 (P<0.0001)
3.4995 (P<0.0001)

W=0.9348
<0.0001

63.9507 to 65.0706  126.0000 to 128.0000  0.6435 to 0.6628

0.1675 (16.75%) 0.1193 (11.93%) 0.1828 (18.28%)
-0.3203 (P<0.0001)
0.07883 (P=0.5384)

W=0.9914

0.5031 (P<0.0001)
0.08324 (P=0.5192)
W=0.9754

-0.1096 (P=0.1169)
0.2366 (P=0.1099)
W=0.9956

0.3979
0.3802 to 0.3979
0.03535
0.188
0.4854 (48.54%)
0.005374
-0.2557 (P=0.0003)
0.02704 (P=0.7945)
W=0.9929
<0.0001

0.7567 to 0.7894
0.7814
0.7642 to 0.8013
0.08492
0.2914
0.3770(37.70%)
0.008329
-0.2790 (P=0.0001)
0.1109 (P=0.4085)
W=0.9951
0.0005
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Annualized Model in 1'000 Patients -
| eebsesboenees varifo

irect and indirect cost model

1153 084

atio of fatal to non-fatal event 2:9

eturn on investment (costs + V5L) per patient
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L
L
=)
<(
o
|

y=-2.085 + 1.247 x
n=1224
r=0.14; P < 0.001

20
SCORE2DMFINAL
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Dose-Response plot for 82 ASCVD in 1'961 patients
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