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Lo scompenso cardiaco nel diabete, la causa (e il rimedio) € metabolica o
emodinamica?
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Machine Learning to Predict the Risk of Incident Heart Failure Hospitalization Among

Patients With Diabetes: The WATCH-DM Risk Score

Diabetes Care. 2019;42(12):2298-2306. doi:10.2337/dc19-0587

Age (yrs) BMI (kgim?)

<50 0 <25 0
50 -54 1 25-34 1
55 -59 2 35-39 2
60 - 64 3 240 5
65 - 69 4
70-74 5
275 6 Serum Cr
(mg/dL)
<1.0 0
1.0-1.49 2
2120 3 21.50 5
<120 0
; Risk Score
Prior Mi < 7 points
Yes 3 8-9 points
_ 10 points
Prior CABG ,
11-13 points

Yes 2

2 14 points

<100 0 <125 0
100 - 139 1 125 - 199 1
140 - 189 2 200 - 299 2
2 160 3 2 300 3
<60 2 <30 2
60 - 80 1 30-59 1
2 80 0 2 60 0

HF Risk Group 5-yr HF Risk

Very Low 1.1%

Low 3.6%

Average 4.7%

High 9.2%

Very High 17.4%




The cardio-metabolic clock

Atherothrombosis

Low-grade Inflammation Renal failure

Platelets dysfunction Symptomatic CHD

Microvascular
Dysfunction
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Endothelial
dysfunction

End-stage renal
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Diabetes Death
Obesity
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Microvascular Reactivity according to different glucose tolerance states
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Patients with type 2 diabetes without ATS show compromised
meal-related increase in myocardial blood-flow
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European Society
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Microvascular

LVH / ischaemia

Contribution of M No M

myocardial
ischaemia in the

“Transition to failure”
MlI

progression from
LVH to heart
failure.

No M

Microvascular
ischaemia

Symptomatic heart Symptomatic heart
failure with normal EF failure with low EF

Cardiovasc Res, Volume 116, Issue 4, 15 March 2020, Pages 806—816, https://doi.org/10.1093/cvr/cvaa023
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European Society
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Risk factors like obesity, hypertension, hyperglycemia, dyslipidemia

|

Systemic low-grade inflammation

}

Endothelial dysfunction

‘NO, VEGF{

: NPs{ ;
Apoptotic Fibrocyte
Hogooyes en%opt)helial ROS, 0z t >

( N microparticles QARMAWELEE
B

g™ - \
: TG [31 }fC
o v B

Endothelial dysfunction

. Micro vascular = - —
mﬂammat:on i ” - R S —ag
e ¥ @ Qq Q9

provokes cardiomyocyte
stiffness/hypertrophy

- o
Cardiomyocyte ROs*

2 Chemokines
- like MCP-1

hypertrbphy

Endothelium Fibroblast Cardiomyocyte
Inflammation . . Hypertrophy
Apoptosis Fibrosi S Stiffness
Inflammation

Microvascular rarefaction Dysfunction

S

Cardiovasc Res, Volume 116, Issue 4, 15 March 2020, Pages 806—816, https://doi.org/10.1093/cvr/cvaa023



https://doi.org/10.1093/cvr/cvaa023

Adult heart

~40-70%

@ FAs oxidation # Glucose oxidation w Glycolysis
KB oxidation ® Lactate oxidation ® BCAAoxidation ~ Capone et al. Cardiovasc. Res 2022



Cardiometabolic
HFpEF

Adult heart

Visceral adiposity
Dyslipidemia
Type |l diabetes
Hypertension

Elderly
Hypertensive
HFpEF

® FAs oxidation

= KB oxidation

Old age
Hypertension
CKD

Atrial fibrillation

» Glucose oxidation

®» Lactate oxidation

» Glycolysis

® BCAA oxidation

Capone et al. Cardiovasc. Res 2022
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Elderly
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® FAs oxidation » Glucose oxidation » Glycolysis
© KB oxidation ® Lactate oxidation ® BCAA oxidation Capone et al. Cardiovasc. Res 2022
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Metabolically Flexible and Inflexible
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The “Energetic Convenience”’

ATP yield P/O
(Maximum) Ratio
(maximum)
Glucose 36 12 3
Pyruvate 16 5 3.2
Palmitate 129 46 2.8
Glutamine 27 10 2.7

3-BOH 35 10 3.5



Plasma -hydroxybutyrate and lactate concentrations during the 3 h of fasting and the 5 h after
meal ingestion at baseline and after acute and chronic empagliflozin administration in patients
with T2D and subjects without diabetes
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Kristoffer Berg-Hansen. Circulation. Cardiovascular Effects of Oral
Ketone Ester Treatment in Patients With Heart Failure With Reduced
Ejection Fraction: A Randomized, Controlled, Double-Blind Trial,
Volume: 149, Issue: 19, Pages: 1474-1489, DOI:

(10.1161/CIRCULATIONAHA.123.067971)
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Sodium-glucose cotransporter protein-2 (SGLT-2) inhibitors and
glucagon-like peptide-1 (GLP-1) receptor agonists for type 2
diabetes: systematic review and network meta-analysis of
randomised controlled trials
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Elderly
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