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DIABETES &CVD = i
AGLOBALANALYSIS = ===
THE SURVEY

50 are snaware of their dissase

P ey

diseare and stroke

Table 1 Prevalence of cardiovascular disease in T2DM

Acul' Mi Cerebrovascular

7.1%

Infection

9.3%
Pulmonary Renal
failure fallure
2.6% 19%

Sudden Heart fallure Other and  Other Gl and
cardiac death 10.5% presumed non-CV hepatic
30.1% CVdeath death 1.5%
13.3% 3.1%
Hemorhage Malignancy
1.4% 13.9%
CV deaths (66.3%) Non-CV deaths (33.7%)

A Stable angina (12671 events) B  Unstable angina or coronary disease

Outcome Before 2016 [11] 2007-2017[4] 2019[12]
All CVDs 14.3-46.9% 32% 34.8%
Coronary artery disease  1.8-25.6% 21% 10.9%
Heart attack 3.3-17.8% 10% 46%
Stroke 1.7-17.7% 7.6% 5%

Heart failure 14.9% 24%
Peripheral artery 2.6%

disease

CVD cardiovascular disease

Ma et al. Cardiovascular Diabetology (2022) 21:74
Source: J Am Coll Cardiol. 2021 Apr 13;77[14]:1837-40

not further specified (15634 events)
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HFpEF HFrEF Severe HF Death

~ Progression of diabetes |

Early stage Mid stage Late stage Final stage

Deranged Ca++ homeostasis Microvascular dysfunction

Metabolic inflexibility

Deranged protein
homeostasis

Hyperglycemia ) ‘ g Inflammation

Myocardial fibrosis Reactive oxygen species

Advanced glycation and products
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DIABETES AND MYOCARDIAL METABOLISM: Loss of Myocardial Metabolic Flexibility

Normal cardiomyocyte  Diabetic cardiomyocyte

)
( YGlycolysis
: 20-40% ?0'
v efficiency
60-80%
J \ f[%ondnti(yn
Early diabetes
1t Cardiomyocyte 1 Cardiomyocyte ‘ Maintenance consumo di ossigeno
1 Serum FFA Er 1 Intracellular FFA ﬂ PPAR-o. FRA | of myocardial miocardico
uptake transport | activity oxidation energy 1
Miocardio piu suscettibile a
Inhibition of vilocardio piu suscettiblie a
glucose ipossia con danni piu diffusi
metabolism

durante gli eventi ischemici
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Late diabetes

11 Serum FFA

Passive
—

FFA
uptake
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MYOCYTE LIPID ACCUMULATION IN TYPE 2 DIABETIC PATIENTS

PPAR-a.
TT Intracellular FFA lactivity Journal of Lipid Research Volume 50, 2009
k% Intracellular
\ PPARy 4 lipogenesis
activity 1 AcC Lipotoxicity
1 FAS
p=0!08 p=0.|009 p<0.|0001 p=0!15 p=0.|005 p<0.|0001
p=0|.11 p=0.|001 p=0|.03 p<0!0001

Pazienti con diabete tipo 2
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(%)
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Lean Obe IGT Ty2D Lean Obe IGT Ty2D
FIG. 1. Myocardial triglyceride content (left) and pericardial fat mass (right) in the

PaZi enti senza d | ab ete study population, showing a progressive increase from lean to obese individuals and
an additional BMI-independent contribution of IGT and Ty2D.

J Clin Endocrinol Metab, November 2009, 94(11):4472-4482
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VASCULAR PATHOLOGY IN PATIENTS WITH T2DM

Cell Metabolism

Lipid particiee Platelets
Vascsr St e, O Bty Possible mechanisms
|IUCHB A & i
e & °: °: so migration through Fibrous  Thrombus : : < Unstable Eleva_led apaC3 levels pradict and :
EC layer s o9,°  ECtightjunction c.. ¢ 3 cap e @ plaque medate increased CAD/atherochkerosis
[ e e e e e e ¢ =11 T ) o AR ) In humans with TIDM and T1DM
Endothelial B maouse models {(dysbpldemia)
- dysfunction o ZERAIEEEE
i ) apol3
Activated VSMC complex formation
e Arterigl bpogrotein
Compensatory +NO # Inflammation: ‘Q? remnant trapping?
hyperinsulinemia | ="~ bl e
13K/A ;
: Zgz/zmmpx # Interleukins 4 Proliferation Neutrophil acuvahb:n n: disbetes
4+ Migration mouse modeds throug
T I T + Differentiation fyperghyoemia/ROS
" e | J = - l : w/ﬂ. S100AB/A9
Quiescent (contractile) VSMC | | ipotoxicity +AGE’s Oxidative stress | | Mitochondrial Epigenetic N :
$ PKC 4ROS/ARNS | “| dysfunction modifications \ RAGE
l_f_\ # GleNAc | @. .
iz # Polyols i Apoptotic/nectrotic macrophage @ Monocyte “
Hyperglycemia Caleification @ Necrotic core : dy
Insulin resistance @ Macrophage #  NETosis TLRA L N Stari call
nsul d
(8 Lipiddoaded macrophage & Neutrophil :nﬂ:nmm acl::azm
] |=15 and [L=18 rokease
mph o Smooth muscle cell . ;
Pre-diabetes Diabetes .. Lymphocytes 03 ; Myelogaiesis, granubopoiesis,
-,«» Activated platelet thrombotytesis
Microcabsfication
Time (years) >

*Systemic and tissue-specific insulin resistance ]

Cell Metabolism 33, August 3, 2021
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EVOLUZIONE DELLA TERAPIA DEL DIABETE MELLITO TIPO 2

Prima del 2000

II° Linea EFFICACIA PERSONALIZZAZIONE
HbA,, HbA; HbA,,
The lower is better | The lower is better | The lower is better |
Non per tutti, evitare ipoglicemie g g Evitare ipoglicemie U

I

Valutare i benefici CV e renali ¢ ¢
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Adverse CV events led the FDA to require demonstration of CV safety for
new glucose-lowering drugs

idalina?
UGDP trial: tolbutamide discontinued due to increased EMA 2012 Guideline

CV mortality vs other treatment groups®
. ‘A ful ered CV safety assessment,
Muraglitazar found to potentially increase CV risk - e.q., Eaﬂun a dedicatgj CV outcome
during FDA assessment? ol e study, should be submitted before
marketing authorisation whenever a
_ safety concern is intrinsic in the
molecule/MOA or has emerged from pre-

* Withdrawn in the EU?

Rosiglitazone associated with increased risk -
* Use restricted in US'*

for M| and CV-related death?

ACCORD trial: intensive glucose lowering was *1n 2013, FDA panel voted to reduce safety clinical/clinical registration studies.’

associated with increased all-cause mortality* restrictions on rosiglitazone’

HR 1.22 (95% Cl 1.01-1.46); p = 0.04 Two approaches are recommended:

New FDA requirements® - Meta-analysis of safety events

New EMA requirements® =  Specific long-term controlled outcome

New diabetes drugs should demonstrate CV safety with ?t'l-:d}" with at least 18—-24 months
ollow-up

meta-analysis and a CV outcome trial (CVOT)

1. http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm071627.pdf.
2. http://iww.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500129256.pdf.



FDA GUIDANCE FOR DIABETES DRUG _ -
DEVELOPMENT papagifiozn | Foa

DPP-4 GLP-1 agonists and SGLT-2 inhibitors shows: Updates
FDA Guidance to Industry: | inhibitors show | MACE among diabetic patients L HHF Guidance
CV Adjudication Committee show: lCVdeath | toIndustry
S ET GRS ERTAET S | pre-market upper Cl <1.8% | <> MACE for HFrEF pts &
- - Post-market upper Cl <1.3% but T HHF Regard[ess of Solicits
Noninsulin drug approval based on & Ale JIL L TS ELT IS diabetes Feedback
Trials underpowered for CV outcomes

B T N A

'
'

Meta-Analysis Meta-Analysis SAVOR EMPA-REG DECLARE
Muraglita:ar Rosiglitazgne TIMI 53 OUTCOME ==L IDlE 2L LEH) TIMI 58 D LEARE
i e Liraglutide Canagliflozin T Dapagliflozin Ertugliflozin
Saxagliptin Empagliflozin Dapagliflozin

T MACE
T HHF

T MACE
T HHF

<> MACE

J CV Death
and HHF*

« MACE 4 MACE 4 MACE J MACE
T HHF L HHF < HHF J HHF

4 CV Death < MACE
*
and HHF < CV Death

and HHF

| MARE { MARE CREDENCE
4 MARCE Canaglifiozin IREdLLL3
EXAMINE ELIXA SUSTAIN-6 EXSCEL T MARCE 4 HHF
Alogliptin Lixisenatide Semaglutide Exenatide EMPEROR

+<> MACE < MACE 4 MACE < MACE REWIND -Reduced
T HHF © HHF © HHF o HHF Dulaglutide [l Empagliflozin

J CV Death
1 MACE and HHE*
> HHF 1 MARE

DAPA-CKD
Dapagliflozin

4 MARCE

JACC,VOL.76,NO.21,2020
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@ E S C European Heart Journal (2020) 41, 255—323

European Society doi:10.1093/eurheartj/ehz486
of Cardiology

Prevenzione
primaria

Prevenzione

secondaria

Table7 Cardiovascular risk categories in patients with
diabetes™

Patients with DM and established CVD

or other target organ damage®

or three or more major risk factors®

or early onset T1DM of long duration (>20 years)
Patients with DM duration >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

Very high risk

@ESC 2019

D X% 675

LA LONGEVITA DECLINATA AL FEMMINILE

A Type 2 DM - Drug naive patients

ASCVD, or high / very high

E| CV risk (target organ damage E|
or multiple risk factors)*

Metformin Monotherapy

If HbA,. above target If HbA,. above target
Add Metformin DPP-4i || GLP-I RA|| SGLT2i || TZD
if eGFR
l adequate
If HbA,. above target If HbA,. above target

U S

+ Consider adding the

sGLT2i | sGLT2i |[GLP-1 RA|SGLT2i o
other class (GLP-1 RA or or or DPP-4i | DPP-4i or
or SGLT2i) with proven TZD TZD orTZD LGLP'| RA
CVD benefit

+ DPP-4i if not on l i l 'l'
GLP-1 RA

* Basal insulin it LT

+ TZD (not in HF pat) l

+SU

as outlined above

!

If HbA,. above target

!

Consider the addition of SU OR

basal insulin:

+ Choose later generation SU with lower
risk of hypoglycaemia

« Consider basal insulin with lower risk
of hypoglycaemia

‘ Continue with addition of other agents ‘

B Type 2 DM - On metformin

ASCVD, or high / very high

E CV risk (target organ damage E
or multiple risk factors)*

If HbA,. above target

| S ——

DPP-4i || GLP-1 RA| | SGLT2i || TZD
if eGFR

Continue Metformin
Monotherapy

If HbA,. above target

+ Consider adding the

other class (GLP-1 RA adequate

or SGLT2i) with proven
CVD benefit
« DPP-4i if not on
GLP-1 RA If HbA,. above target
+ Basal insulin
* TZD (not in HF pat) l J’ l ; ¢
*su SGLT2i || SGLT2i | GLP-1 RA|SGLT2i or
or or or DPP-4i | DPP-4i or
TZD TZD orTZD | GLP-1 RA
oo
If HbA,. above target

!

‘ Continue with addition of other agents ‘

as outlined above

l

If HbA,. above target

!

Consider the addition of SU OR

basal insulin:

*» Choose later generation SU with lower
risk of hypoglycaemia

« Consider basal insulin with lower risk
of hypoglycaemia




- v
' (’

SOCIETA ITALUANA . ' - 3 : . ,' "" ' Ao RESS NAZIONA

DI GERONTOLOGIA
E GERIATRIA

LA LONGEVITA DECLINATA AL FEMMINILE

TRIALS REAL LIFE

8%’—-.‘_-" ’.
L4

= Comorbidita
Politerapia

= |nsufficienza Renale
Fragilita

!

EVIDENCE GAP

Davies et al. Cardiovascular Diabetology (2022) 21:144
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GLP-1 RECEPTOR AGONISTS AND SGLT2 INHIBITORS FOR OLDER PEOPLE WITH TYPE 2 DIABETES: A International
Diabetes
SYSTEMATIC REVIEW AND META-ANALYSIS Federation
QOutcome Number Random Effects Model
(n events/N analysed) of studies P-interaction (Hazard Ratio) Hazard ratio [95% Cl]
Outcome Number Random Effects Model
(n events/N analysed)  of studies  P-interaction (Hazard Ratio) Hazard ratio [95% CI] 12;6;9‘;;*';&‘;3?{1;2%05 4 0.38 ol 0.94 [0.86: 1.03]
Three-component MACE >65 years (1793/15179) 4 =1 0.87 [0.74; 1.01]
<65 years (1839/19584) 6 0.73 et 0.89 [0.76; 1.03] All-cause mortallt
>65 years (2855/20889) 6 = 0.86 [0.80; 0.92] <65 years (650/131 56) 2 0.95 - 0.80 [0.69: 0.94]
_ >65 years (912/11034) 2 - 0.81[0.53; 1.24]
Cardiovascular death
<65 YBBFS (167-‘4200) 2 0.95 0.80 [042, 151] Cardiovascular death
>65 years (420/8437) 2 — 0.81 [0.67; 0.99] <65 years (355/13146) 2 0.92 — 0.83 [0.65; 1.05]
>65 years (448/11034) 2 _ s 0.81[0.50; 1.31]
Stroke
<65 years (273/9437) 3 0.70 - 0.77[0.61; 0.98] BE e AB313146 3 0.02 1.18[0.94; 1.48
>65 years (497/13101) 3 T 0.82 [0.68; 0.98] :sg ﬁ:g Esesmm:ug 3 ' e o'gs Eo'esf 1'00%
Myocardial infarction .
. Cardiovascular death or HHF
Sog oo (ggg‘;ﬁgg) 2 0.75 — 1 58 o 7a: 1031 <65 years (850/16241) 4 0.91 . 0.79 [0.69; 0.91]
years ( ) -86[0.72; 1.02] >65 years (1211/15185) 4 B 0.78 [0.66: 0.93]
Heart failure hospitalisation Heart failure hospitalisation
<65 years (152/4200) 2 0.25 _— 1.14[0.73; 1.77] <65 years (306/13146) 2 0.06 —_— 0.83 [0.67; 1.04]
>65 years (427/8427) 2 | —r | 0.86 [0.71; 1.04] >65 years (413/11034) 2 —m 0.62[0.51; 0.76]
0.5 1 2 Composite renal endpoint
Favors GLP-1 RAs Favors placebo <65 years (1019/15051) 4 0.67 — 0.62 [0.54; 0.70]
>65 years (844/12695) 4 | | 0.57 [0.43; 0.77]
0.5 1 2
Favors SGLT2 inhibitors Favors placebo

Diabetes Research And Clinical Practice 174 (2021) 108737
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META-ANALYSIS RESULTS VERSUS PLACEBO FOR PATIENTS 75 YEARS OR OLDER -
AND PATIENTS YOUNGER THAN 75 YEARS. i@ Diabetes

Federation
Outcome Number of trials Age categories (n events/N analyzed)® HR 95% CI P-interaction ?
GLP-1 receptor agonists versus placebo
3-p MACE 2 All patients 0.87 0.79 to 0.97 0.07 40%
<75 years (2598/22,006) 0.92 0.85 to 0.99
=75 years (448/2086) 0.75 0.61 to 0.92
SGLT2 inhibitors versus placebo
3-p MACE 2 All patients 0.91 0.83 to 0.99 0.16 4%
<75 years (2075/22,432) 0.93 0.85 to 1.02
>75 years (256/1748) 0.77 0.60 to 0.99
CvVD 2 All patients 0.78 0.58 to 1.06 0.94 71%
<75 years (691/22,432) 0.79 0.52 to 1.20
>75 years (112/1748) 0.77 0.40 to 1.46
CVDHHF 2 All patients 0.75 0.62 to 0.90 0.83 52%
<75 years (1089/22,432) 0.76 0.63 to 0.91
>75 years (187/1748) 0.71 0.40 to 1.27
HHF 2 All patients 0.71 0.61 to 0.83 0.70 0%
<75 years (607/22,432) 0.72 0.61 to 0.84
>75 years (102/1748) 0.64 0.36 to 1.12
Renal composite outcome 2 All patients 0.59 0.52 to 0.65 0.49 0%
<75 years (1147/21,667) 0.59 0.51 to 0.68
=75 years (133/1668) 0.51 0.36 to 0.65

Abbreviations: HR, hazard ratio; CI, confidence interval; GLP-1, glucagon-like peptide-1; SGLT2, sodium-glucose co-transporter 2; 3-p MACE, 3-point composite of major adverse cardiovascular events;
CVD, cardiovascular death; CVDHHF, cardiovascular death or hospitalization for heart failure; HHF, hospitalization for heart failure. *Number of events (n) and patients analyzed (N) are both for
intervention and placebo arms.

Diabetes Research And Clinical Practice 174 (2021) 108737
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SGLT2-INHIBITORS ARE EFFECTIVE AND SAFE IN THE ELDERLY: THE SOLD STUDY

0
40 45 50
Others
-0.4
0. Inefficacy 06 mts (n=150)
-0. N 12 mts (n=24)
AcuteKidney Injury

Intolerance
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Change in Alc (%) from Baseline
> S & o
~

e
o

-1
m Empagliflozin 10 mg (n=167) Empagliflozin 25 mg (n=31) ® Dapagliflozin 10 mg (n=205)
Dapagliflozin 5 mg (n=9) H Canagliflozin 100 mg (n=56) Canagliflozin 300 mg (n=92) Volume depletion
® Ertugliflozin 5 mg (n=5)

|“Uf

Fig. 2. Changes in Alc (%) values from baseline accordingly to different molecules.

G-U tract infection

Prevalence (%)

Fig. 3. Causes of treatment discontinuation at 6 and 12 months.

“SGLT2i are well-tolerated and safe in the elderly and appear as an effective therapeutic
option, though some caution is also suggested, especially in more fragile subjects”

Pharmacological Research 183 (2022) 106396
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Mechanims of cardiovascular benefits:
evidence for extra-glycemic effects
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Myocardial effects

GLP-1

GLP-1R

‘ Myocardial arteries

. Vasodilation

GLP-IR

Myocardium
L |
v v
Increased Improved
viability energetic
efficiency

Increased glucose
uptake

Decreased Inflammation
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Systemic effects

v

Direct cardiac effects

NLRP3/| IL-1IL-18]

cardiac remodeling| | cardiac remodeling|

PKC/NOX/ROS | TNF-a IL-6]
" morphologyt ERS|
s'%ffﬂggﬁ 3d"°"s:2_:’l§'1°°“'“1 mitochondrial ROS | Bax| Bcl-21 K:’:fgs"f:a‘fl
Nrf21 AGE-RAGE| ATP synthesist caspase| ET-1}
eNOS/NO? KLE21 parkin/mitophagy p53,
STAT11 STAT3,
LDL modification| macrophage infiltration ||
foam cell formation} oxidative stress| oxidative stress| ; blood pressure|
apoptosis| apoptosis; apoptosis| care(,ciagyg;r;f:':"?‘lg ! EC dysfunction|
EC dysfunction| EC dysfunction| energy productiont blood flowt

v

Cardioproteciton

myocardial infarct size

atherosclerosis plague|

cardiac function|

cardiac remodeling|

plague stability

coronary blood flow?

IR injury|
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SGLT-2 Inhibitors

{ Y

Systemic effects Direct cardiac effects
+ NLRP3 , . / _ + NHE inhibition
. e | D g e (N
$ Glucotoxicity VPl vakias LIL-1B, IL-6 1 \I't‘:) e ¢ Bax/Bcl-2 ratio % PGeC]mg CPTI T [Ca*]m
T Insulin sensitivity 3 Blood presse + M2 macrophage J‘Ml ! 2 di I:;: e ¥ Caspase activity Fidabs -a,r , T Ca* handling
T Glucagon 1 Arterial stiffaess polarization cataaey i T'SERCa2a activity
T Fuel shift to lipid 1 Alboioncis + + + + +
T Ketones bodics { Glomerular + Macrophage : :
{ Body weight ; Sk { Inflammation . T Energy production T Rhythm
hyperfiltration inflitration : 4 Apoptotic cells PaER
{ Fat mass 4 Fibrosis 4 Apoptosis { ROS T Contraction
Cardioprotection
Target
or off target effects ? Cardiac Structure Cardiac Function
+ Hypertrophy
+ Fibrosis T Systolic and diastolic function
+ Heart failure ¥ Arrhythmia during I/R injury

+ Myocardial infarct size

Lahnwong et al. Cardiovasc Diabetol (2018) 17:101
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Cardiac off-target effects: NHE-1 and Nav1.5 binding
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Maximilian Trum et al, Int. J. Mol. Sci. 2021, 22, 7976




EXPRESSION OF MYOCARDIAL SGLT1 IN VARIOUS PATHOLOGICAL CONDITIONS COMPARED WITF
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e A L.

HEALTHY CONTROLS

. ¥s ‘
SN

g

SGLT1 RNA molecule/ug total RNA

c LV epicardial section from a patient with DCM stained against SGLT1
Na-K-ATPase ‘

B
1.6E46 -
1.4E+8 4
1.2E+8 |
1.0E+8 4
80E+5 4
6.0E+S
4.0E+5 4
2.0E+5 | i
00E+]) e W W, - W W_ -
Eggéééﬁgg%ég;g%g;é%?égé SGLT1 Expression
"; o b % oTg E&i& 3% 5,‘;:.;* EEES Condition Subtype Ref: [41] Ref: [39] Ref: [51] Ref: [54] Ref: [40]
* . HF hypertrophic CM ~ 0 (1)
HF ischemic CM T T T (1) ~
HE dilated CM T ~ (1) ~
metabolic
HEF syndrome /T2DM T T T
HF post-LVAD T

Alex Ali Sayour et al, Int. J. Mol. Sci.

2021, 22, 9852.
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Cardiac off-target effects: SGLT-1 binding

Table | SGLT2/SGLTI selectivity of main SGLT inhibitors®**’

Molecule SGLT2 SGLTI SGLT2 selectivity
(1C50 nM) (1C50 nM) over SGLTI
Empagliflozin 3.1 8,300 ~2,500-fold
Ertugliflozin 0.87 1,960 ~2,000-fold
Dapagliflozin 1.2 1,400 ~1,200-fold
Canagliflozin 2.7 710 ~250-fold
Sotagliflozin 1.8 36 ~20-fold
Phlorizin 2,800 4,200 ~1.5-fold

Abbreviations: IC50, half-maximal inhibitory concentration; SGLT, sodium-glucose
cotransporter.

Drug Design, Development and Therapy 2017:11
Alex Ali Sayour et al, Int. J. Mol. Sci. 2021, 22, 9852.
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SGLT2 PROTEIN EXPRESSION IN HUMAN CARDIOMYOCYTE CELL LINE
EXPOSED TO HIGH GLUCOSE CONCENTRATION

Marfella R et al.,

| sspr
Pharmacological

Pharmacological Research 184 (2022) 106448
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Do we need a Precision Medicine approach to improve
diabetic cardiovascular complications?
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PRECISION MEDICINE IN TYPE 2 DIABETES ’"*‘MMMM! IR0

Disease group

A B c PRRROIRRERERI00DETERA0GR000R0000

Control group

@ Subclassification clustering

PRERE 000 S0004 00994 Q0000 MM

HRO.S (@) @Churactcrization of subtypes
HR1.0
Genomics m )
HR1.2 HR1.2 HR1.2 . - Biomarker
: Epigenetics discovery
Hazard Ratio (HR): 0.88 * ‘ Efficacy: HR 0.60 > largest benefit . Transcriptomics -
. Representation of the overall Overall efficacy: HR o 88 | = Ao J l \ O . . . ‘
efficacy of a specific intervention X Expraulon f “avarage’ ff ucy Efficacy: HR 0.88 > modest banfit Metdb()loml(:& V
on a specific outcome: in different subgroups of p ’ : Proteoiics
‘ * Efficacy: HR 1.13 - no benefit (harm?)
Pharmacogenetics
) ] O O .

Internal Medicine
Founded in 1663 Journal of Internal Medicine, Volume: 285, Issue: 1, Pages: 40-48, First published: 07 November 2018, DOI: (10.1111/joim.12859)
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Efficacy of the PCSK9 inhibitors evolocumab and alirocumab in the FOURIER and ODYSSEY studies
(patients in secondary cardiovascular prevention) stratified by the combination of clinical and genetic CVD
risk (CAD-PGRS) information

Efficacy of Evolocumab (Fourier RCT) or Alircoumab (Odyssey RCT)

VD GRS per N Hazard Ratios (95% C.1) for MACE Events
Clinical risk ~ CAD HR (95% C.1.) NNT
Low Low 4269 —— 1.02 (0.83-1.25) n.s.
Fourier Study High Low 7170 . 0.87 (0.75-0.998) 71 P for interaction<0.05
Any High 2858 0.69 (0.55-0.86) 25
Low Low 7669 —— 0.84 (0.91-1.09) n.a.
High Low 5383 —— 0.78 (0.64-0.94) n.a.
Odyssey Study P for interaction<0.05*
Low High 790 I i 0.65 (0.43-1.00) n.a.
High High 407 0.55 (0.33-0.89) n.a.

0.5 0.75 : 1.I2.">I
Damask et al., Circulation 2020 — —>

. . PCSK9i better Placebo better
Marston et al. Circulation 2020
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Helca ¢

NOVEL SUBGROUPS OF TYPE 2 DIABETES DISPLAY DIFFERENT EPIGENETIC PATTERNS THAT
ASSOCIATE WITH FUTURE CARDIOVASCULAR DIABETIC COMPLICATIONS

SIDD-MRS p=0.032
SIRD-MRS p=0.002
MOD-MRS p=0.001
MARD-MRS p=0.007

0.5 1.0 1.5 2.0 2.9
Hazard Ratio (95% Confidence Interval)

Associations between subgroup-unique MRSs and the risk of developing
CVD complications during 8 years of follow-up (mean 4.5 years) in the
combined ANDIS discovery, ANDIS replication, and ANDIU replication
cohort

American
A Diabetes
. Association.

MARD-MRS sites SIDD-MRS sites

CRMP1, RNF170 AZ2BP1, AATK, BRE, CAB39, CPLX1, CTDSPL,
ENOX1, GRKS5, GSN, LMNB2, MAST3, MIR26A1,
MOGATI, NBPF20, NDUFA4L2, PGAM2, PIP5K1C,
RREB1, SMARCA4, SOD3, STK3, SYT2, TXNIP

MOD-MRS sites

Genes with annotated

CHSTH1, ELOVL2, sites included in
IFIH1/MDAS, NAV2, R

PDGFC, PXN, subgroup-unique MRSs
SCN9A, SLC2A13, associate with
SLC6A4, TFEB, subgroup-traits

TRIM5S, NEURL1B when looking at each

subgroup-unique MRS

SIRD-MRS sites

RAB27B, RBL2

Diabetes Care. 2022 Jul 7;45(7):1621-1630. doi: 10.2337/dc21-2489.



SOCIETA ITALANA
DI GERONTOLOGIA
E GERIATRIA

HYPERGLYCEMIA-INDUCED EPIGENETIC MODIFICATIONS

Normal heart Cardiovascular Diseases

miR-11
miR-133a |
miR-206 1
miR-208 t
miR-499 |
IncRNA H19 |

| DNA methytation | | Histone modifications | |- LncRNAs |

HATs HDACs

Cardiomyocytes

Endothelial Type 2 DM
miR-185 1 dysfunction and CVD
miR-34a 1 \
miR-204 1
miR-134 1

miR-130a 1

miR-126 |

IncRNA MALAT1 1
IncRNA E330013P06 1

Epigenome

miR-29 1 Lipid metabolism Platelets miR-223 |

miR-122 1 miR-126 |
miR-26a | miR-146a |
miR-103b 1

De Rosa et al Front. Endocrinol. 9:2. doi: 10.3389/fendo.2018.00002
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EPIGENETIC REGULATION IN CARDIOVASCULAR

epigenetics epigenetics _
1 e - DISEASE: MECHANISMS AND ADVANCES IN
[ FOXO3a ) —> [ entinostat ] = N CLINICAL TRIALS
:10‘ \\\ ( AKT-1, TNFa | —» [ tichostatnA |
oS | iﬁl
Q,\G‘i/ ( HDAC6 ]— | VPA ) " Histone
— & | NP | —> [ tributyl butyrate | modification
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Signal Transduct Target Ther . 2022 Jun 25;7(1):200. doi: 10.1038/s41392-022-01055-2
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Table 5. Baseline and Posttreatment Expression of Circulating miRs in Patients Receiving Dapagliflozin

and HCT
Dapagliflozin
Vo V1 Vo V1 P Value (Time x Group)®

miR-21-5p 1.596 (2.088) 1.772 (1.395) 1.443 (1.835) 1.292 (3.206) 0.611
miR-200b 0.379 (0.580) 2.802 (4.179)° 0.375 (0.453) 2.105 {2.31§)b 0.629
miR-30e-5p 1.195 (3.134) 4.004 (3.563)° 1.405 (2.062) 2.615 (1.867) 0.012
miR-199a-3p 0.353 (0.480) 0.171 (0.181)° 0.293 (0.314) 0.418 (0.725)° 0.017
miR-27b 0.072 (0.050) 0.172 (0.209)° 0.063 (0.050) 0.184 (0.305)° 0.343
miR-130b-3p 0.074 (0.083) 0.155 (0.200)° 0.044 (0.046) 0.096 (0.190) 0.800
miR-27a-3p 0.753 (1.105) 2.039 (2.302)° 0.615 (0.619) 2.606 (3.132)° 0.297

Solini et al J Clin Endocrinol Metab, October 2019, 104(10):4253-4263
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INCRETIN DRUGS EFFECT ON EPIGENETIC MACHINERY: NEW POTENTIAL THERAPEUTIC
FASEB........ IMPLICATIONS IN PREVENTING VASCULAR DIABETIC COMPLICATIONS
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Targeting NFkB in the Failing Heart: the Role of SGLT-Z Inhibitors
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CONCLUSIONS 1

Type 2 DM patients still have an excess of cardiovascular mortality

HbA1c goals and treatments need to be individualized

Type of treatment in elderly diabetic patients with HF must be drawn
on the clinical patients' condition, their degree of autonomy, with
respect to the dignity and quality of life.
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CONCLUSION 2

1. Separately, and independent of glycaemic control, SGLT2 inhibitor and GLP-
1RA class have been shown to reduce CV risk in elderly patients with high
CVD risk

2. Precision medicine approach , combining epi-drugs based on epigenotypes
and conventional therapies may help enhance the clinical management of
vascular complications in elderly patients
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