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Diabete et coronaropathie

e 2 fois plus de risque d’événements chez les
hommes

* 4 tois plus chez les femmes

* Facteur de mauvais pronostic de la maladie
coronaire

* Importance d'une détection précoce



Patients
symptomatigues



ESC 2019
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PTP haszd on sex, age 2nd nature of symptoms (Tah'e 5)
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Evolution des
recommandations

Changes in major recommendations

2013

Exercise ECG is recommendedas the initial test to estab-
lish a diagnosis of stable CAD in patients withsymptoms
of angina and intermediate PTP of CAD (15-65%), free
of anti-ischaemic drugs, unless they cannot exercise or
display ECG changes that make the ECG non-evaluable.

Exercise ECG should be considered in patients on treat-
ment to evaluate control of symptoms and ischaemia.

Class™

2019

Exercise ECG is recommended for the assessment of exercise tol-
erance, symptoms, arrhythmias, BP response, and event risk in
selected patients.

Exercise ECG may be considered as an alternative test to rule-in
or rule-out CAD when other non-invasive or invasive imaging
methods are not available.

Exercise ECG may be considered in patients on treatment to evalu-
ate control of symptoms and ischaemia.

Class™




Patients
asymptomatiques



Intérét du dépistage”

patient plus souvent asymptomatique
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Stratification du risque

* Hetérogenéité de la population diabetique non
prise en compte

« SCORE non valable pour les patients diabétiques

* Nécessite d'un score dedie, prise en compte de
FDR spécitique au diabéte (durée de la maladie,
équilibre glycémique, microangiopathie...)



Stratification du risque

2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases developed in
collaboration with the EASD

Table 7 Cardiovascular risk categories in patients with
diabetes®

Very high risk Patients with DM and established CVD

or other target organ damage"

or three or more major risk factcrs®

or early onset T1DM of long duration (>20 years)
Patients with DM durztion > 10 years without tar-
get organ damage plus any other additional risk
factor

Young patients (T1DM aged <35 years or T2DM
aged <50 years) with DM duration <10 years,

without other risk factors

D=SC 119

CV = carciovascular; CVD = cardiovascular disease: DM = diatetes mellitus;
T1DM = type 1diabetes mellitus T2DM = type 2 diabztes mellitus.

*Modifed from the 2015 European Guidelines on cardiovascular diseasz praven-
tion in clinizal practce.”

®Proteinuria, renal impairment defined as eGFR <30 mL/min/1.73 m?, leit ventric.
ulzr hypertrophy, or retinopathy

“Agze, kypertension, dyslipidemia, smoking, obesity.



ESC 2019

Recommendations for the use of laboratory, electrocardiogram, and imaging testing for cardiovascular risk assessment
in asymptomatic patients with diabetes

Recommendations Class® Level®

Routine assessment of microalbuminuria is indicated to identify patients at risk of developing renal dysfunction or at

high risk of future CVD.?-*®

A resting ECG is indicated in patients with DM diagnosed with hypertension or with suspected CVD.?%*?
Assessment of carotid and/or femoral plaque burden with arterial ultrasonography should be considered as a risk
modifier in asymptomatic patients with DM.%°~¢2

CAC score with CT may be considered as a risk modifier in the CV risk assessment of asymptomatic patients with
DM at moderate risk. **

CTCA or functional imaging (radionuclide myocardial perfusion imaging, stress cardiac magnetic resonance imaging, or
exercise or pharmacological stress echocardiography) may be considered in asymptomatic patients with DM for

screening of CAD,47:48.6465.67—70

ABI may be considered as a risk modifier in CV risk assessment.”®

Detection of atherosclerotic plaque of carotid or femoral arteries by CT, or magnetic resonance imaging, may be con-
sidered as a risk modifier in patients with DM at moderate or high risk CV.© 77

Carotid ultrasound intima—media thickness screening for CV risk assessment is not recommended.®*737®
27.3135-37

©ESC 2019

Routine assessment of circulating biomarkers is not recommended for CV risk stratification.

0

Risk scores developed for the general population are not recommended for CV risk assessment in patients with DM.

ABI = ankle—brachial index; CAC = coronary artery calcium; CAD = coronary artery disease; CT = computed tomography; CTCA = computed tomography coronary angiog-
raphy; CV = cardiovascular; CVD = cardiovascular disease; DM = diabetes mellitus; ECG = electrocardiogram.



SFC/SFD 2021

Patients with dabetes aged 35-75 years
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Score calcigue

—xamen simple et reproductible
Peu irradiant (<1msS)
Sans injection de produit de contraste

Quantification des calcifications coronaires
Score Agatston (1990): > 130 UH



Score calcique

Raggi et al. JACC Vol. 43, No. 9, 2004
Value of Coronary Calcium Screening May 5, 2004:1663-9
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Raggi et al.
Value of Coronary Calcium Screening

Cumulative Survival
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Score calcique

* Plus élevée chez 'nomme dans la population générale
* Augmente avec I'age

* Varie avec origine ethnique

Distribution of Coronary Artery Calcium by Race,
Gender, and Age
Results from the Multi-Ethnic Study of Atherosclerosis (MESA)

Rebyn L. MceCle land, PhD; Eyoju Chung, MS; Robert Detrano, MD;
Wendy Post. M. MS: Richard A. Kronmezl. PhiC

TABLE 2. Estimated Percentlles of CAC by Age Category, Gender,

and Race/Ethnicity
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Score calcique
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Score calcique




Score calcique
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SFC/SFD 2021

Patients with diabetes aged 35-75 years
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Dépistage fonctionnel

Couplé a I'imagerie

ischémie + IDM silencieux non détecté a 'ECQG
Scintigraphie, Echographie, IRM

Disponibilités et expertise locale

Adapté a chaque patients



IRM de stress

Pas de rayonnement ionisant

Pas de PCI

Pour le moment stress pharmacologique
Particulierement interessant chez diabétiques car
détection de lI'ischemie et des cicatrice d'IDM

passeé Inapercu + atteinte microvasculaire

Tres bonne performance diagnostique



IRM de stress
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IRM de stress

* Analyse de la perfusion de premier passage du
Gadolinium sous vasodilatateur (dipyridamol,
adénosine, regadenoson) (préeféerée)

* Analyse de la cinétigue segmentaire sous
dobutamine (possible)

* Protocole de base avec séguences ciné et
séqguences de rehaussement tardif



IRV de stress




DM passé inapercu

 |IRM="Gold standard” pour la détection de cicatrice fibreuse myocardite
(rehaussement tardif)

e AsSsocie a mauvais pronostique




|IRM de stress quantitative

RCA IMR: 58

Microvascular
Stress

dysfunction

Rest

LAD IMR: 45
Cx IMR: 25

Kotecha et al. JACC Cardiovasc Imaging 2019

Quantification du flux de perfusion myocardique (voxel)
Mesure de I'index de résistance microvasculaire

Bonne corrélation avec mesures invasives

Pas encore disponible en pratique clinique mais automatisation des mesures
grace a I'Al pourrait les rendre plus accessibles



Dépistage anatomique

Scanner coronaire

Patient symptomatigue a faible probabilité pré-test car trés bonne
valeur predictive négative (classe | ESC 2019)

Patient diabétiqgue asymptomatigue (classe llb ESC 2019)

Visualisation et localisation de I'athérome coronaire (tritronculaires,
|ésions proximales)

Quantification des sténoses
Caractérisation des plaques

+/- FFRCT



Quantification des sténoses

Yo g i

Absence <10% 10-50%

A

50-70% >70% Occlusion




Quantification des sténoses
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Simulation de FFR basée sur les
images de scanner coronaire




Caractérisation des plagues

Non calciiée Mixte Calcifiee

Plague a haut risque

\ "‘ ‘ ; H
D
ey

Napkin-ring Faible densite Calcification “spotty”Remodelage positif




JACC: CARDIOVASCULAR IMAGING VOL. 12, NO. 7, 2019
© 2019 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

ORIGINAL RESEARCH

Plague Morphology as Predictor of )
Late Plaque Events in Patients With
Asymptomatic Type 2 Diabetes

A Long-Term Observational Study

David A. Halon, MB CuB,” Idit Lavi, MPH,"” Ofra Barnett-Griness, PuD,” Ronen Rubinshtein, MD,“ Barak Zafrir, MD,"
Mali Azencot, PuD,” Basil S. Lewis, MD"

Etude prospective 500 sujets diabétique de type 2, asymptomatiques suivi pdt 9 ans
CCTA analysé pour 630 patients, 130 exclus car pas d’athérome coronaires

25 SCA

3 marqueurs d’instabilité: volume de la plaque, hypodensité (<50UH), Iégere calcification

Plagues trés calcifiee stables



Autour de la plague

FIGURE 1 Perivascular FAI Stratifies the Risk Associated With HRP Features
Fat Attenuation Index Mapping Follow-Up for Adverse Cardiac Events
10.0% 4 Adiusted Hazard Ratio (95% confidence interval)
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Hich-Risk Plaques in the CRISP-CT Study.

OCicaromou EK, Desai MY, Marwan M, Kotanidis CP, Antonopoulos AS, Scheltiander D, Channon <M,
Neubauer 5, Achennach S, Antaniades C

< Am Cell Cardicl. 2020 Auq 11;76(6):755-757. doi: 10.1016/].jecc.2020.05.078




Cas clinique

Homme de 47 ans

Diabete de type 1 depuis 'age de 15 ans

Bon équilibre du diabete avec HbA1c autour de 7%
Pas d’autres FDR CV (LDL 0,93 HDL 0,51 CT 1,55)
Asymptomatigue pour un bon niveau d’eftort

Pas de microangiopathie



Cas clinique

Examen clinigue normal
TA 110/70
ECG RS 52 bpm sans particularité

Echoscopie: normal pour I'age



Cas clinique

Table 7 Cardiovascular risk categories in patients with
diabetes®

Very high risk Patients with DM and established CVD

or other target organ damage®

or three or more major risk factcrs®

or early onset T1DM of long duration (>20 years)
Patients with DM durztion > 10 years without tar-
get organ damage plus any other additional risk
factor

Young patients (T1DM aged <35 years or T2DM
aged <50 years) with DM duration <10 years,

without other risk factors

D=SC M9

CV = cardiovascular; CVD = cardiovascular disease; DM = diatetes maellitus;
T1DM = type 1diabetes mellitus T2DM = type 2 diabztes mellitus.
*Modifed from the 2015 European Guidelines on cardiovascular dis:

ton in clinical practnce."' Recommendations for the management of dyslipidacmia with lipid-lowering drugs

®Proteinuria, renal impairment defined as eGFR <30 mL/min/1.73 m? Recommendations Class*  Luvel®
ulzr hypertrophy, or retinopathy.
“Aze, Fypertension, dyslipidemia, smoking, obesity. Targets

In patients with T2DM at moderate SV risk,” 21 LOL-C target of <26 mmolL (<100 ma/-L) is recormmended "~
In patients with T?2DM at high CV sk an | DI «C target o7 <10 mncalll (<70 mglcl ) and | D] «C rediction of a- leass
50% Is "acommendaz.? ¥10- 1%

In petiants with T2DM at very high CV risk.™ ar LDL-C tasget of <1.4 mmol/L (<55 mgfdL) and LCL-C reduction o 2t
et 0% is recommended * 721

In patiznts with T2DM, a secondary goal of &2 non-HDL-C target of <2.2 mrrol/L (<B5 mgfdL) in very high C\-risk
satients, and ~2.6 mmo/L (<100 mg/dL) in high CV-risk patients, is recommenced. 2%
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Cas clinique
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Table 2  Therapeutic targets according to risk category

Noderate High risk Very high Very high risk.  Comments
risk risk with
wapected
significant CAD
Target HbA 1 «7Tx «T% 75 ™ Ceonsider the patient
profile-less stringent goal in
frad patients
Awold . . e ‘e Mainty with
hypoglycacenia aulin/ sulfonylureas/ glinide
treatments
Use of GLP-1 RAs .. ae e Consider different drug profiles
Use of SGLT2 . e e Particular benefit for the
nhibitors prevention of heart and renal
faikxre
LDL-C target <100 <70 <55 <55 Statin £ ezetimibe - PCSK9
(mg/dL) whibitors may be considered
Secondary lipid «130 « 100 «85 «85 Foncfibeate could be proposed
goal: non-HOL-C n specific patients
(my/a)
Smoking soe .. e . Use a structured smoking
cesation cossation programeme with
phamacological agents if
necessary
Blood presiure 130/80 130/80 13780 130/80 Target 130/80 menHg or lower if
target (mmbg) well tolerated
Not < 12070
Use of RAAS R e e Cardiac and kidney protection
blockers
Aspirin No No * - M low risk of bleeding - PPI can
75-100mg/ day be added
Physical activity e e e R Adapted to each patient- initial
Rehabilitation Rehabitation  exerciwe test can help
150 minutes/week divided into 3
esshons
Target heart rate: < 80%
prodicted maximum heart rate
(220-0ge)
Diet . .. ey e W‘“m"
overweight patients
Favour a Mediterranean diet
Algorithm Each yoor Each year NA NA For cardiac echo and duplex
reassesument examination, reassessment
should be according to local
practice
CAC wore No 3-5 years No No CAC is & risk modifier
roassesument
CAD wreening No No 3-5 yeary* 3-5 yeary* M initial screening s negative
roassesument M symptoms (chest pain or
dyspnoea) occur, immediate
reavesument

CAC: coronary anery Calcham; CAD: coronary anery Gsease; GLPTRAD glucagon bke peptide | receptor agonist; HOASC ghyCated
haemogioben; HOL C: high dersity lipoprosesn cholesterol; LDUC: low density Lipoprotesn cholesterol; NA: not apphcable; PCSKY:
proprosen convertase wbtinia/lecn type 9, PP proton pump ishebeor; RAAS: ressn-aagioteesn-aldoiterone wystem; SGLTY:
SO0 FhaC0se 0O UINpOreer-2.




Conclusion

Population diabétique tres héeterogene

Stratification du risque dédiee (CAC, FDR liés au
diabéte)

Test diagnostigue fonctionnel ou anatomique pour
les patients a tres haut risque

Evidence Gap: intérét du dépistage



