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Peek Feature

1224 Kardiolab Cohort Patients: observations between two to
twenty years regarding carotid plaque progression (N=611)
and carotid plague regression (N=613)
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Compression of Morbidity - |
Chicago Heart Association Study varifo

Favorable cardiovascular health in middle age
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Allen et al, Circulation 2017,135:1693-1701



You are as old as your arteries

e ; . . varifo
All-cause morbidity in relation to carotid atherosclerosis assessed by cTPA
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Romanens et al. Swiss Med Wkly ARCO cohort study.

References: Allen et al. Circulation 2017:135:1693-1701. Romanens et al. Prev Med 2021:147:106525.




Chicago Heart Association Study: Five Risk Factors and Long-Term Outcomes

Definitions at baseline and risk-group allocation used for morbidity and cost projections in the Kardiolab cohort

Baseline risk-factor profile (five factors)

Blood pressure Cholesterol Diabetes mellitus Body mass index Smoking
Untreated SBP <120/ :
Favorable DBP <80 mm Hg Cholesterol <5.17 mmol/L No diabetes BMI <25 Nonsmoker
Elevated but Untreated SBP 121-139 .
not high or DBP 81-89 Cholesterol 5.17-6.18 mmol/L No diabetes BMI 25.0-29.9 Nonsmoker
. SBP 2140 or DBP 290 Cholesterol 26.21 mmol/L .
High EL o s S 0n.chalesterellowe ing Diabetes present BMI >30 Current smoker
medication
Chicago Heart Study multipliers for all-cause morbidity by sex and CVD risk
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Allen et al. Circulation 2017;135:1693-1701




Carotid Plague and Disease Compression
varifo

Methods

SGAIM SwissTech Convention Center, Lausanne, 20.05.2026



Carotid Plague and Disease Compression
varifo

Methods: Patient data collection

* Patients:

e At each visit:
* Clinical assessment: Diabetes mellitus (DM), lipids, office blood pressure (BP), smoking.
 CTPA at Kardiolab cardiology practice between 2002 and 2024.
* Disease list adjustments and extraction of diseases at first and last visit

e Patients with the highest CTPA at the last visit were progressors.

* Events were recorded at follow-up visits or after the last visits by hospital records / phone calls

* Events were myocardial infarction, Stroke, CABG, PTCA, Death, CAD, PAD
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M eth Od S: Review article: Biomedical intelligence

e Ultrasound:

Linear transducer 14 MHz

e Statistical analysis:

Comparison between groups: Mann-Whitney test or Chi-squared test.
Outcome: Cox proportional hazard models
SCORE2/-OP and CTPA posttest risk derived from Bayes Theorem and published
sensitivities and specificities of CTPA for cardiovascular outcome
e Test positive (cTPA >20 mm?): [(PV x SE)/[PV x SE + (1-PV) x (1-SP)]*
e Test negative (CTPA <21 mm?): [PV x (1-SE)]/[PV x (1-SE) + SP x (1-PV)]
Level of significance was set at < 0.05.

varifo

*

PV=prevalence,
SE=Sensitivity,
SP=Specificity
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Method: carotid ultrasound examination CTPA: total plaque area
1 A 057 cm?] SIS -
C 695 —
* Focal thickening 2 1 mm = Carotid plaque .
* Total amount of carotid plaque, is easily
quantified by total plaque area (CTPA) . 1= <

* No software required o e
* reproducible and validated method 4 »
e CTPA stratifies ASCVD risk beyond SCORE2/-OP > - -

https://smw.ch/index.php/smw/article/view/3735 a—
* No radiation, POCUS, low cost ’
* |Immediate clinical decisions >
 Knowledge transfer to interest group USIM planned

3



https://smw.ch/index.php/smw/article/view/3735
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Method: Chicago Heart Study

Table 1.

Untreated SBP <120 mm Hg
and DBP <80 mmHg

Untreated SBP 121-139
mm Hg or DBP 81-89 mm Hg

SBP =140 mmHg, DBP
=90 mm Hg, or taking
antihypertensive medications

Favorable

Elevated but not high

varifo

Definitions of Favorable, Borderline, and High Levels of Cardiovascular Risk Factors

Diabetes Body mass
Blood Pressure Cholesterol Mellitus index, kg/m?

Untreated serum cholesterol <200
mg/dL (<5.17 mmol/L)

Untreated serum cholesterol 200—
239 mg/dL (5.17-6.18 mmol/L)

Serum cholesterol level =240
mg/dL (=6.21 mmol/L) or taking
cholesterol-lowering medication

-

Current smoker

DBP indicates diastolic blood pressure; and SBP, systolic blood pressure.
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Method: Chicago Heart Study cardiovascular and all-cause morbidity

e Derivation of disease
multiplyers stratified
for baseline risk factors

Chicago Heart Study Multiplyers for All Cause Morbidilty by sex

CVD Risk CVD incidence men MORBIDITY Incidence men
low risk 2.5 6.3
interm risk* 3.1 8.1
Interm risk 3.7 10.2
High risk 5.3 13.4

CVD Risk CVDincidence women MORBIDITY Incidence women

low risk 1.6 5.6
interm risk* 2.1 5.9
Interm risk 2.6 8.0

High risk 4.0 9.9

* one single very high risk factor

Multiplyer men

2.5
2.6
2.8
2.5

Multiplyer women

3.5
2.8
3.1
2.5

Chicago Paper: original table

eTable 1. Area Under the Curve (AUC) for All-Cause and CV Morbidity Overall and

by Sex

All-Cause Morbidity CV Morbidity

AUC* (95% p-value for | AUC* (95% CI) p-value for
CI) comparison comparison

]

All Favorable 0 6. 9l

1+ Elevated, None 6 9 (6.5-7.4) . 2. 0.002
High

11 s B B
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Results: Clinical and ASCVD Follow-up Informations in progressors and regressors

Kardiolab 2002-2024

VARIABLES

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

AGE YEARS median (IQR)

BP SYSTOLIC (mmHg) median (IQR)
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 (%)

SCORE2-/OP mean +SD

SCORE2-/OP + CTPA posttest mean +SD
EVENT (ASCVD) N (%)

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

Baseline

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)

Baseline

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)

Follow Up

Progressors
611

65 (58-73)
127 (120-139)
4.6 (3.8-5.6)
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

NS
NS
NS
NS
<0.0001

NS
0.0009
<0.0001
<0.0001
0.0001

Estimated absolute risk reduction

2.7

10.5

Number needed to treat

36.6

9.6
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Results: adjusted Cox proportional hazards model (HR=hazard ratio)
for ASCVD outcome | | | | C:ox Proportion I-=Iazards=Regression of =F'R

CTPA-progression versus
CTPA regression
HR 3.5 (1.8-7.0, p=0.0003)

(Adjusted for SCORE2/-OP CTPA
Posttest risk)
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Results ASCVD Compression Potential:

* 1224 patients. Potential of CVD Risk Reduction in relation to risk calculator
e Calculation of risk and posttest risk (Bayes Theorem with the CTPA information)
* Finding: relative risk reduction between 28% and 41% for all 5 risk factors

CVD Risk AVG +SD (%) Baseline SystolicBP  Cholesterol Diabetes NICOTINE ALL

BMI
FRAM-Lipids | 105:79 | 8864 | 94:74 | 97+68 | - | 93472 | 62443 | 41%
FRAM-Lipids cTPA posttest | 204+145 | 17.9+13 | 187+14 | 19.4%135 | - | 186137 | 1394105 | 32%
FRAM-BM | 123:93 | 103+77 | - | 1148 | 108485 | 114%84 | 77452 | 37%
FRAM-BMI CTPA posttest | 227#157 | 201143 | - | 2174148 | 207+15 | 216151 | 1634119 | 28%

SCORE2/-OP 53$¢35 | 47#3 | 50%34 | 493 | - | 4734 | 36+24
SCORE2/-OP cTPAposttest | 12.7+106 | 113495 | 124103 | 118497 | - | 1154102 | 91479
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Results ASCVD Compression Potential:

1224 patients. Potential of ASCVD compression, expressed as numbers-needed-to treat NNT
* Finding for NNT (NNT=100/ARR): between 16-59

CVD Risk ARR Baseline  SystolicBP Cholesterol Diabetes BMI NICOTINE ALL
FRAM-Lipids

FRAM-Lipids cTPA posttest

FRAM-BMI

FRAM-BMI cTPA posttest
SCORE2/-0OP
SCORE2/-OP cTPA posttest

CVD Risk NNT Systolic BP Cholesterol Diabetes BMI NICOTINE ALL
FRAM-Lipids

FRAM-Lipids cTPA posttest

FRAM-BMI

FRAM-BMI cTPA posttest
SCORE2/-OP
SCORE2/-OP cTPA posttest
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Results Disease Compression Potential with multiplyers from the Chicago Cohort:

1224 patients. Potential for disease compression, expressed as numbers-needed-to treat NNT
* Finding for NNT (NNT=100/ARR): between 4 to 60

SEX FRAM_L_P FRAM_B FRAM_B_P SCORE2 SCORE2_P

ARR ARR ARR NNT | ARR
ow  IFEMALE| reference reference reference
MALE reference reference reference

FEMALE | 46 2.2 8 119
| 40
| 111
| 137

26 1
MALE 42 2.4 25 2.2
11.1 5
7
5

FEMALE | 16 6.1 4
8
4

INTERMED *

INTERMED 3

MALE 11 8.8 13.7 12.0 2

. 6
. 7
FEMALE 12.8 13.7 20
MALE 5 18.7 4 21.5 14

FRAM=FRAMINGHAM, L=LIPID CALCULATOR, B=BMI CALCULATOR, P=POSTTEST NUMBERS (SCORE2-/OP + CTPA)
* =one single very high cardiovascular risk factor

BT

w0
1o | a
70 | 6 | 18

—a
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Results Real Disease Prediction:

1224 patients. Disease prevalence at first and at last visit
Prediction of Any New Disease by Quartiles of SCORE2/-OP and Quartiles of CTPA

Disease Baseline Last Visit Difference %

Logistic Regression with Alcohol abuse
individual data analysis Cardiovascular Diseases
(any new disease = 1) Chroniclung diseases
Cancer
SCORE2/-OP difference ODDS Cerebrovascular disease
e 1.10(0.98-1.23, p=0.088)
CTPA 4t quartile ODDS
e 1.12(1.00-1.25, p=0.042)

Rheumatological diseases
Adiposity

Depression / Anxiety
Nicotin abuse

Other diseases

ALL
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Discussion

* The effectiveness of disease prevention is a central activity in internal medicine
* Costs and benefits of preventive efforts are not always in a favorable balance.
* Efforts to encourage a healthy lifestyle — such as giving up smoking and losing weight — are
still too often unsuccessful.
 The CTPA method makes the risks of disease immediately apparent to the patients
e apowerful motivator.
 The CTPA method provides doctors with a powerful tool for determining, whether patients are
already in secondary prevention due to carotid atherosclerosis.
e Carotid plague also develops years before coronary calcification,
making it a tool for identifying and monitoring people at risk at an early stage.



Treating arteries instead of risk factors

cTPA, coronary calcification, and early disease prevention

7 e 3

cTPA CAC (®) Disease prevention is vital in medicine,

but cost-benefit can be suboptimal.

@ Lifestyle counseling often falls short.

@ cTPA makes vascular risk and
benefits visible, boosting motivation.

@ cTPA is low-cost, radiation-free,
reproducible, identifying patients
in secondary prevention due to
carotid atherosclerosis.

Carotid plaque is detectable (® cTPA s ideal for early detection
years before coronary calcification. algamonitoning, Whi's CAGE
less effective for monitoring success.
. NS . J

e — — P —— - = —— —\

-
L!!J Reference: Romanens et al. Point-of-Care Ultrasound: Treat the arteries, not the risk factors. der informierte arzt, April 2026.
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Conclusions

 CTPA: we present hypothesis generating evidence that CTPA regression is associated with
* Fewer cardiovascular events (hazard ratio for plaque progression is 3.4)
* The possibility of disease compression (by modeling expected disease compression)
* Lower incidence of new diseases in those with successful CTPA regression
* CTPA monitoring may be useful for
* intensifying preventive therapy and
* improving patient adherence
e Higher efficacy of preventive counseling
 CTPA may become a low-cost disease management tool
* inprimaryand
e secondary prevention



Carotid Plaque Progression and Regression

Long-term outcome study

o Baseline: little pIaque 9 Plaque growth 9 Ultrasound detects risk 0 1 year later:
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