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Estimated total number of adults living with diabetes mellitus, highlighting the top
three countries or territories for number of adults with diabetes mellitus in 2015
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Major cardiovascular outcomes in patients with type 2 diabetes

(a) Death from any cause (b) Death from cardiovascular disease
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Rosengren A Journal of Internal Medicine, 2018, 284; 240-253
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Hazard ratios (HRs) for coronary heart disease in people with versus
those without diabetes at baseline, by individual characteristics

(a) Coronary heart disease

Number Number HR (95% C1) Interaction
of partici- of cases p value
pants
Sex
Male 306 533 20218 1-89 (173-2:06) <0-0001
Female 223550 6287 — 2:59 (2:29-2:93)
Age at survey
40-59 years 410833 17 686 —— 2:51(2:25-2:80) <0-0001
60-69 years 75785 5045 e 2-01 (1-80-2-26)
270 years 43465 3774 178 (1-54-2-05)
Smoking status
Other 343864 13 702 —— 235 (2-11-2'61) <0-0001
Current 186 219 12803 1-82 (1-65-2-00)
BMI*
Bottom third 176 274 6701 —e— 2:30 (2:00-2:64) 0-0143
Middle third 176 332 9103 —a— 2-45 (2-15-2-79)
Top third 177477 10701 - 1-98 (1:76-2-21)
Systolic blood pressuret
Bottom third 183314 4915 —=—  2:85(2:48-327) <0-0001
Middle third 192 622 9079 —a— 2:31(2:05-2-60)
Top third 154 147 12511 —u— 1-97 (1-78-2-18)
1

1

Sarwar N et al. Lancet 2010; 375: 2215-22.
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2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Cardiovascular disease Type 2 diabetes mellitus
- SN
Q / (A
\ |
o
( ) Type 2 diabetes mellitus? Cardiovascular disease? Chronic kidney disease?
(Class I (Class 1) A (Class 1)
Confirmed Confirmed Confirmed
CVD and
type 2 diabetes mellitus
I 1
— v
Type 2 diabetes mellitus Type 2 diabetes mellitus Type 2 diabetes mellitus
S and ASCVD and HF and CKD
( i To reduce heart failure
To reduce cardiovascular risk hospitalization in all patients To reduce cardiovascular
independent of glucose control with T2DM and HF and kidney failure risk
(HFpEF. HFmrEF, HFrEF)
GLP-1 RA* SGLT2 inhibitor® SGLT2 inhibitor® T2 inhibitor?  Tinerenone
(Chassl) )\ (Chass) . (Chsh (Classt) 1 (Chi'),.
All therapies are recommended independent of glucose control and
in addition to standard of care
#ForumRisk18 ﬁ o ° www.forumriskmanagement.it
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MANAGEMENT OF
ATHEROSCLEROTIC
CARDIOVASCULAR DISEASE
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Recommendation for screening for diabetes in individuals with @ESC
cardiovascular disease i .
ardiovascular disease
" Type 2 diabetes mellitus?
(Class 1)
Recommendation Class Level
Screening for diabetes is recommended in all individuals with CVD, using fasting I
glucose and/or HbA1c.
S
] www.escardio.org/guidelines 2023 ESC Guidelines for the management of cardloYascular dussasem patients wn.h diabetes
(European Heart Journal; 2023 - doi:10.1093/eurheartj/ehad192)
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MANAGEMENT OF CORONARY ARTERY DISEASE IN PATIENTS WITH DM

1 SCREENING FOR CARDIOVASCULAR DISEASE IN ASYMPTOMATIC PATIENTS

2 ANTITHROMBOTIC THERAPY IN PRIMARY PREVENTION

3 PHARMACOLOGICAL TREATMENT
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MANAGEMENT OF CORONARY ARTERY DISEASE IN PATIENTS WITH DM

1 SCREENING FOR CARDIOVASCULAR DISEASE IN ASYMPTOMATIC PATIENTS
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Effect of Screening for Coronary Artery Disease Using CT Angiography on Mortality and Cardiac Events in
High-Risk Patients With Diabetes: The FACTOR-64 Randomized Clinical Trial

Primary intention-to-treat analysis of MACE As-treated analysis of MACE
14 14
Cox Pvalue=.38 Cox P value=,16

12 | 12 e s
Y No CCTA @ No CCTA
v 10+ 104
wogl I [
= CCTA 2
3 3
3 3
(=% Q
fin fin]

0 1 2 3 4 5 6 0 1 2 3 4 5 6 [
Years of Follow-up Years of Follow-up
No. at risk No. at risk
No CCTA 447 440 369 289 203 144 76 No CCTA 504 496 413 324 231 161 88}
CCTA 452 449 374 289 215 151 80 CCTA 395 303 330 254 187 134 68}

(MACE; Death, Nonfatal Myocardial Infarction, or Hospitalization for Unstable Angina)

JAMA. 2014;312(21):2234-2243. doi:10.1001/jama.2014.15825
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Screening for coronary artery disease in
patients with type 2 diabetes: a meta-
analysis and trial sequential analysis

Dimitris V Rados, Lana C Pinto, Cristiane B Leitao, Jorge L Gross

All-cause mortality outcome

Cardiac events outcome
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ll RESEARCH SUMMARY ”

Five-Year Outcomes of the Danish Cardiovascular
46,611 men Screening (DANCAVAS) Trial

0.90 {0.83-0.97)

= Lindholt JSetal. DOI: 10.1056/NEJMoa2208681 Screened  Unscreened
age 65-74 y1s ? 4 Ivited _ Ivvited
Subgroup Participants  Participants Hazard Ratio (95% C1)
", e 1000
Screening Methods Age 3
Death from Any Cause 20y 16,75 2090 o | 0.8 (0.83-06)
270m 3071 3033 —— 1.01 (0.94-1.09)
Cardicmascular disease :
No 2032 21.40 —#—+ 085 (089-101)
MR, 0.95 (95% Cl, 0.90-1.00) Yes 47.50 4793 e 0.95 (0.89 1.10)
0 Strohe :
) .
P=0.06 No 22,64 23.65 o 0.96 (0.30-1.01)
13.1 Yes 42.57 44.19 —_— 0.97 (0.80-1.17)
e 3.4 ’ Ischemic heart disease H
v Control group e No 23.03 2426 e 0.95 (0.50.1.00)
- P ;
g (uninvited) _ = o 35.10 3402 e
G P i ;
y 72 2291 a4 — 0.9 (0.50-1,00)
£ 79.61 30.07 —_— U99 (081-1.20)
v sease A
Noncontrast Ankle—Brachial Blood = 5538 7 o
ECG-Gated CT Blood-Pressure Sample g 31.9¢ 2.0 il s —
Measurements £ ;
€ Invited group 23.09 2425 - 093 (0.50-1.00)
. ; —ilmn O 4837 53.80 —_— 0.50 (0.66-1.21)
« Coronary-artery « Peripheral « Diabetes mellitus ¢
calcium s ery disease | g ! = (0.85.1.05)
calcium score artery disease sercholesterofenmta 18.95 9.66 - 0.96 (0.85.1.08)
S o 2271 2920 —i 095 (089 1.01)
+ Aneurysms » Hypertension '
« Atrial fibrillation 21.63 2234 —t 096 (030-1.02)
s 3641 1991 —_— 091 (V1-1.03)
4 Upidhlowering thes t :
ars since Randomization No 2221 227 —_ 100 {083 1.07)
Yes 25,63 2854 -
i
10

Sereaning Better  No Sereening Batter
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2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

«Screening for asymptomatic CAD in diabetes remains
controversial.

Various RCT's evaluating the impact of routine screening
for CAD in asymptomatic patients with diabetes and no
history of CAD showed no differences in CV outcomes at
follow-up in those who underwent routine screening
compared with standard recommendations.»
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// 2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

«When assessing CV risk in individuals with T2DM, it is important to consider
medical and family history, symptoms, findings from examination ,laboratory
and other diagnostic test results, and the presence of ASCVD or severe TOD.

There is not enough robust evidence to suggest that assessment of
coronary artery calcium (CAC) or intima media thickness help
reclassify CV risk in people with T2DMb.
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1 SCREENING FOR CARDIOVASCULAR DISEASE IN ASYMPTOMATIC PATIENTS
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MANAGEMENT OF CORONARY ARTERY DISEASE IN PATIENTS WITH DM

2 ANTITHROMBOTIC THERAPY IN PRIMARY PREVENTION
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Aspirin for Primary Prevention of Cardiovascular Events

Aspirin was associated with similar all-cause death, CV death, and
non-CV death, but a lower risk of nonfatal MI, ischemic stroke and

TIA.

Aspirin was associated with a higher risk of major bleeding,

intracranial bleeding, and major Gl bleeding

#ForumRisk18

CENTRAL ILLUSTRATION: Aspirin for Primary Prevention of Cardiovascular
Events

Atherosclerotic Cardiovascular

Efficacy <

Disease Risk U Bleeding Risk
— » Aspirin sy Safety

e A IS e
L;p‘-“.)lh&:bu:&n.‘iﬁgﬁ

Abdelaziz, HK. et al. J Am Coll Cardiol. 2019;73(23):2915-29.

: iskmanagement.it
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Effects of Aspirin for Primary Prevention in Persons with Diabetes Mellitus
The ASCEND Study Collaborative Group

15,480 pts
7,4 YIS fu Aspirin Placebo

Type of Event (N=7740) (N=7740) Rate Ratio (95% Cl) P Value
no. of participants with event (%)

Vascular Outcomes E
Nonfatal myocardial infarction 191 (2.5) 195 (2.5) : 0.98 (0.80-1.19

)
Nonfatal presumed ischemic stroke 202 (2.6) 229 (3.0) 0.88 (0.73-1.06)
Vascular death excluding intracranial hemorrhage 197 (2.5) 217 (2.8) —— 0.91 (0.75-1.10)
Any serious vascular event excluding TIA 542 (7.0) 587 (7.6) ’ 0.92 (0.82-1.03)
TIA 168 (2.2) 197 (2.5) —— 0.85 (0.69-1.04)
Any serious vascular event including TIA 658 (8.5) 743 (9.6) 0.88 (0.79-0.97)  0.01
Any arterial revascularization 340 (4.4) 384 (5.0) + 0.88 (0.76-1.02)
Any serious vascular event or revascularization 833 (10.8) 936 (12.1) 0.88 (0.80-0.97)
Major Bleeding
Intracranial hemorrhage 55 (0.7) 45 (0.6) I: 1.22 (0.82-1.81)
Sight-threatening bleeding in eye 57 (0.7) 64 (0.8) = . 0.89 (0.62-1.27)
Serious gastrointestinal bleeding 137 (1.8) 101 (1.3) —:'.— 1.36 (1.05-1.75)
Other major bleeding 74 (1.0) 43 (0.6) ——m—= 1.70 (1.18-2.44)
Any major bleeding 314 (A1) 245 (3.2) -~ 1.29 (1.09-1.52)  0.003

OfS 0?7 1.0 ITS 2!0

Aspirin Better Placebo Better

#ForumRisk18 N Engl J Med. 2018 Oct 18;379(16):1529-1539 £ Xv]IE] > |
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European Heart Journal (2022) 43, 2010-2019
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FASTTRACK CLINICAL RESEARCH

Clinical trials

- / - = of Cardiol

Effects of aspirin on dementia and cognitive
functionindiabetic patients: the ASCEND trial

Dementia outcomes

Broad dementia outcome?

Narrow dementia outcome

Broad dementia outcome or discharge
to care home

Death without broad dementia outcome

Death or broad dementia outcome

Aspirin

(N=7714)

Placebo
(N=7713)

No. (%) with event

548 (7.1%)
254 (3.3%)
616 (8.0%)
1205 (15.6%)

1753 (22.7%)

598 (7.8%)
283 (3.7%)
674 (8.7%)
1223 (15.9%)

1821 (23.6%)

Rate ratio (95% Cl)

——t
e
+.
——
-

I I 1
0.75 1.0 1295 1.8
;:avou rs Favour;
aspirin placebo

0.91 (0.81, 1.02)
0.89 (0.75, 1.06)
0.91 (0.81, 1.01)
0.98 (0.90, 1.06)

0.96 (0.90, 1.02)

P value

0.11

#ForumRisk18
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Observed absolute effect in aspirin and
placebo groups for serious vascular events,
including major bleeding or

revascularization.

#ForumRisk18
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NNT 163
Events per 5000 Person-Yr NNH 334
= Ratio 0,86
180 + 1764
165.1
160 -
o) NNT 74
NNH 114
1204 Ratio 0,65
100 363
NNT 90 835
80+ NNH 104
Ratio 0,48
& 543
440 | 4.7
io 379
I 28.6
2 181 52 128
( ) ;
(40.5% of trial population) (42.3% of trial population) (17:2% of trial population)

Estimated 5-year risk of serious vascular event at baseline

Nonfaral myocardial infarction, nonfatal stroke, Nonfatal major bleeding
transient ischemic attack, or revascularization
@ Death from cardiovascular cause @ Fatal bleeding

N Engl J Med. 2018 Oct 18;379(16):1529-1v0o
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Recommendations for patients with diabetes without a history of @ESC
symptomatic atherosclerotic cardiovascular disease or revascularization

Recommendation Class Level

In adults with T2DM without a history of symptomatic ASCVD or revascularization, ASA
(75—-100 mg o.d.) may be considered to prevent the first severe vascular event, in the Ilb
absence of clear contraindications*.

* High risk of bleeding due to gastrointestinal haemorrhage or peptic ulcer within the previous 6
months, active hepatic disease (such as cirrhosis, active hepatitis), or history of ASA allergy.

©ESC

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)

#rorumRisk1s 6000

www.escardio.org/guidelines
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MANAGEMENT OF CORONARY ARTERY DISEASE IN PATIENTS WITH DM

1 SCREENING FOR CARDIOVASCULAR DISEASE IN ASYMPTOMATIC PATIENTS

2 ANTITHROMBOTIC THERAPY IN PRIMARY PREVENTION

3 PHARMACOLOGICAL TREATMENT

#ForumRisk18
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MANAGEMENT OF CORONARY ARTERY DISEASE IN PATIENTS WITH DM

3 PHARMACOLOGICAL TREATMENT

#ForumRisk18
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Benefits of GLP-1 RA and SGLT2i in cardiovascular disease
MACE reduction

GLP-1RA SGLT2i

To reduce CV risk independent of glucose control?

GLP-| RAb : SGLT2 inhibitor®
(Class 1) : (Class 1)

Independent of HbAlc

Independent of concomitant glucose-lowering medication

I )
Fig.1 Benefits of GLP-1 RA and SGLT2i in cardiovascular disease. CKD chronic kidney disease, GLP-1 RA glucagon-like peptide 1 receptor

agonists, HF heart failure. MACE major adverse cardiovascular events, SGLT2i sodium-glucose co-transporter 2 inhibitors

#rorumriskis 6000

#FOrum RISk1 8 Del presente documento & severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 ﬁ X O. u WWW_forumriskmanagement_it




—

[/7\

Forum Risk Management

K4

#ForumRisk18

Y JI14 40\ ] Sanita ® salute

TRIAL GLP-1 receptor Placebo Hazard ratio NNT P value
Three-point MACE agonist /N (%) n/N (%) (95% Cl) (95% Cl)
&l D) 608/4668 (13%)  694/4672 (15%) - 0.87 (0.78-0.97) 0.01
D 108/1648 (7%) 146/1649 (9%) —— 0.74 (0.58-0.95) 0016
{ 839/7356 (11%) 905/7396 (12%) -~ 0.91 (0.83-1.00) 0.061
mony Outcomes 338/4731 (7%)  428/4732 (9%) —— 0.78 (0.68-0.90) 0.0006
[ REWIND 594/4949 (12%) 663/4952 (13%) —— 0.88 (0.79-0.99) 0.026
o)) ; 6171591 (4%) 7611592 (5%) —] 0.79 (0.57-1.11) 0.17
[ A DE-O - 189/2717 (7%)  125/1359 (9%) —_ 0.73 (0.58-0.92) 0.0069

Subtotal (12 = 14.9%,P = 0.316)

Cardiovascular death

219/4668 (5%)
44/1648 (3%)
340/7356 (5%)
122/4731 (3%)
LE 317/4949 (6%)
[ PIONEER D 1571591 (1%)
(@ L E-O ) 75/2717 (3%)
Subtotal (17 = 12.4%, P = 0.335)

Fatal or non-fatal myocardial infarction
ST 2924668 (6%)
D 5471648 (3%)

483/7356 (7%)
/| ) 18174731 (4%)
[ REWIND ) 223/4949 (5%)
) [ 37/1591 (2%)
€ PLITUDE-C . 91/2717 (3%)
Subtotal (12 = 16.2%, P = 0.306)

Fatal or non-fatal stroke
" LEADER | 173/4668 (4%)
3071648 (2%)
187/7356 (3%)
( 94/4731 (2%)
[ REWIND. = 158/4949 (3%)
€ E 1371591 (1%)
47/2717 (2%)

Subtotal (I? = 0.0%, P = 0.903)

Note: Weights are from random effects analysis

278/4672 (6%) — -
4671649 (3%) e
383/7396 (5%) —
130/4732 (3%) —
34674952 (7%) —
30/1592 2%) +——
5071359 (4%) —

339/4672 (7%) —r]
67/1649 (4%) —_—
493/7396 (7%) —
24074732 (5%) —_
231/4952 (5%) —
35/1592 (2%) —d
58/1359 (4%) —_—

199/4672 (4%) —

46/1649 (3%) _—

218/7396 (3%) —

10874732 (2%) —_—

205/4952 (4%) —_——
1771592 (1%)

0.85 (0.80-0.90)

0.78 (0.66-0.93)

— 0.98 (0.65—1.48)

0.88 (0.76—1.02)
0.93 (0.73-1.19)
0.91 (0.78-1.06)
0.49 (0.27-0.92)
0.72 (0.50-1.03)
0.85 (0.78-0.93)

0.86 (0.73-1.00)
0.81 (0.57~1.16)
0.97 (0.85-1.10)
0.75 (0.61-0.90)
0.96 (0.79-1.15)

— 104 (0.66—1.66)

0.75 (0.54-1.05)
0.88 (0.81-0.96)

0.86 (0.71—1.06)
0.65 (0.41-1.03)
0.85 (0.70-1.03)
0.86 (0.66—1.14)
0.76 (0.62-0.94)

3171359 (2%) —_—

<

0.76 (0.37-1.56)
0.74 (0.47-1.17)

6l (46-92) <0.0001

0.007
0.92
0.096
0.58
0.21
0.021
0.07
142 (97-305) 0.0005

0.046
0.26
0.62
0.003
0.63
049
0.09
154 (97—463) 0.0048

0.16
0.066
0.095
030
0010
0.43
0.19

0.81 (0.74-0.90) 171 (124-324) <0.0001

0.5 |

1.5

>

Favours GLP-IRA

Favours Placebo

Meta-analysis of cardiovascular outcomes trials with
glucagorHike peptide-1 receptor agonists in pts with

type 2 diabetes with or at high risk for ASCVD

Subgroup analyses for risk of three-point MACE in patients

Subgroup

Established cardiovascular disoase

Yes

No

Sudtotal (I-squared = 70.0%, p = 0.068)

GLP-1 receptor
agonist N (%)

2208720639 (11%)
492/6725 (T%)

with and without ASCVD

Placebo N (%)

2485/19398 (15%)
521/6684 (8%)

Hazard p
ratio (35% Cl)  interaction

0.83 (0.79,0.88) 0.068
0.94 (0.83, 1.06)
0.87 (0.77,0.98)

® Sattar N et al, The Lancet Diabetes & Endocrinology 2021
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Meta-analysis of cardiovascular outcomes trial
results of SGLT2i among patients with type 2 diabetes with or at high risk for ASCVD

A B :
Treatment Placebo Treatment Placebo
3 Rate/1000 Rate/1000 Hazard ratio
Rate/1000 Rate/1000 Hazard ratio patientyears  patientyears (95% Cl)
patient-years  patient-years (95% CI)
374 439 - 0.86 (0.74-0.99)
374 49 (- 0.86 (0.74-0.99) 3.1 413 e 082(072-095)
%9 315 . 0.86 (0.75-0.97) lolhluig A s 1 )
"CREDENC 556 65.0 —e—t 0.85 (0,69-1.06)
n6 242 - 093 (0.84-1.03) o - iy i i TR
387 48,7 bt 0.80 (0.67-0.95) Pooled estimate y 0.89 (0.84-0.95)
IERT 400 403 > 0.99 (0 88-| n) (Q statistic P = 0.34;1 = 11.8%)
Pooled estimate 0.90 (0.85-0.95) ANVAS Program 158 155 g 0.98 (0.74-1.30)
(Q statistic P = 0.27; 12 = 23.4%) S los =p=t 1000 eazh20)
: : , EDENC 20 27 l 0.68 (049-0.94)
0.25 05 1.0 2.0 Pooled estimate - 0.94 (0.83-1.07)
. — —_— (Q statistic P = 0.10; =56 5%) ‘
) Favours Treatment Favours Placebo , T 1 !
- 025 05 10 20

) Favours Treatment Favours Placebo

P interaction = 0.63

~

FHOUMRIS IS Mc Guire K et al, JAMA Cardiol 2021 600D
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Recommendations for glucose-lowering treatment for patients with type @ ESC
2 diabetes and ASCVD to reduce cardiovascular risk (1)
Recommendations Class Level
It is recommended to prioritize the use of glucose-lowering agents with proven CV
benefits followed by agents with proven CV safety over agents without proven CV | C
benefit or proven CV safety.
SGLT-2 i Sodium—glucose co-transporter-2 inhibitors
SGLT2 inhibitors with proven CV benefit are recommended in patients with T2DM
and ASCVD to reduce CV events, independent of baseline or target HbAlc and ]
independent of concomitant glucose-lowering medication.
Glucagon-like peptide-1 receptor agonists
GLP-1ra GLP-1 RAs with proven CV benefit are recommended in patients with T2DM and
ASCVD to reduce CV events, independent of baseline or target HbAlc and |
independent of concomitant glucose-lowering medication. o
o
s org/guidelines 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
. 3 (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
6000
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Glucose-lowering treatment for patients with type 2 diabetes and
ASCVD to reduce cardiovascular risk

ormin and/or
{nhibitor and/or

M,
(C/::fbﬁ 7
Ay //9 7
J

risk

Low

Risk assessment for patients with type 2 diabetes based on the presence of
ASCVD/severe TOD and |0-year CVD risk estimation via SCORE2-Diabetes

#rorumiskia k O YeT
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MANAGEMENT OF HEART FAILURE IN PATIENTS WITH DM

#ForumRisk18
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Hyperglycemia, insulin resistance, hyperinsulinemia

. Inflammation
3‘&‘% Dyslipidemia
G , =¥ s Endothelial
T 6 f\) dysfunction
y % :

— 4// .,"/ \

l

Atherothrombosis

Ischemic

cardiomyopathy

! ! !

Cardiomyocyte RAAS A calcium

hypertrophy/LVH | activation handling
A fatty acid
utilization

Formation
of AGEs

|

" Autonomic
dysfunction

Diabetic
cardiomyopathy

Heart failure in
diabetes )

Shannon M. Dunlay. Circulation. Volume: 140, Issue: 7, Pages: e294-e324

#ForumRisk18

#ForumRisk18
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Two distinct phenotypes of diabetes-related cardiomyopathy exist

HFpEF HFYEF
(earliest)
= Cardiomyocyte hypertrophy |® Cardiomyocyte apoptosis
» Cardiomyocyte fibrosis = Cardiomyocyte necrosis
* Increased cardiomyocyte * Decreased cardiomyocyte
stiffness shortening

This suggests the earliest defect in the diabetic heart is
that of diastolic dysfunction not atherothrombosis

HFpEF = heart failure with preserved ejection fraction; HFYEF = heart failure with reduced ejection fraction; LV = left ventricular; LVD = LV dysfunction; T2D = type 2 diabetes.
. Seferovi¢ PM et al. Eur Heart J. 2015;36:1718-17217..

#rorumriskis 6000
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Myocardial structure in restrictive/HFPEF and dilated/HFREF

B

v p \ |,£":i,1
#rorumiisk e
_ Seferovié PM et al. Eur Heart J. 2015;36:1718-1727 £ XvIE] > ) EOTCNERSATISGRIIaNT-2

#FOrum RISk1 8 Del presente documento & severamente vietata ogni abusiva duplicazione, riproduzione, trasmissione o diffusione in pubblico, ai sensi della Legge n. 633/1941 e dell’Art. 25-novies, D.Lgs. n. 231/2001 ﬁ X O. u www_forumriskmanagement_it




\
[/7\

Forum Risk Management

\' // sanita ®salute

#ForumRisk18

b—
[\
Forum Risk Management 21-24 NOVEMBRE 2023

\ // [ I (3] sanita @ salute
E S C y
European Heart Journal (2021) 00, 1-2

European Society doi:10.1093/eurheartj/ehab765
of Cardiology
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CARDIOPULSE

Braunwald’s Corner

SGLT2 inhibitors: the statins of the 21° century

Eugene Braunwald © 124

TIMI Study Group, Division of Cardiovascular Medicine, Brigham and Women'’s Hospital, Hale Building for Transformative Medicine, Suite 7022, 60 Fenwood Road, Boston, MA
02115, USA; and ZD(-epav tment of Medicine, Harvard Medical School, Boston, MA, USA

A relatively small number of drugs have been responsible for major advances in medical practice. The discovery, develop-
ment, and elucidation of the mechanisms of action of aspirin, penicillin, and statins are remarkable success stories, each with
some surprises and each crowned by a Nobel Prize. The sodium glucose co-transporter inhibitors have been proven effective
in the treatment of type 2 diabetes mellitus, various forms of heart failure, and kidney failure and represent the, or one of the,
major pharmacological advances in cardiovascular medicine in the 21st century.

#rorumriskis 6000
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CENTRAL ILLUSTRATION: Effect of Sodium-Glucose Cotransporter-2
Inhibitors on Cardiovascular Outcomes Across Different Patient Populations
Heart Failure Overall HFrEF HFpEF
' VHFH/CVM  THFH/CYM  THFH/CVM
E furH fovm * ——
P T SO The Four Pillars of Heart Failure
YHFH/CVM E VHFH/CYM
YHFH Yevm | YHFH Fovmet Initiate .
: ARNI BB MRA SGLT2i
1 HF + CKD
HF + T2DM H ;
TR ’ HFH/CVM N
Diabetes Mellitus YurH Youm (HF+ T2DM+ YHFH CVM Optimise
Overall T2DM without HF 4 H::‘;:w CKD without HI
VHFH/CYM VHFH/CYM S fHFH/CVMS
VHFH ¥ YHFH " cvm Lo " ISR T T
VHFHYOM e CKD + T2DM “\‘ ¥ Re-assess
=" Tomwithoutckp  HFHOM i without T20M ., _
YHEH/CYM! VHEH {cvm < HFH/CVM*
YHFH ' cvm ?HFH Sovme
| Benefit; Statistically Trend Towards Benefit; «— No Trend Towards ? No Available Data
Significant Not Statistically Significant — Benefit .
Usman MS, et al. J Am Coll Cardiol. 2023;81(25):2377-2387.
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failure with reduced ejection fraction and diabetes (1)

Recommendations Class Level
Recommendations for the pharmacological treatment indicated in patients with HFrEF
(NYHA class II-1V) and diabetes

SGLT2 inhibitors (dapagliflozin, empagliflozin, or sotagliflozin) are recommended inall | |
patients with HFrEF and T2DM to reduce the risk of HF hospitalization and CV death.

Dapa-HF EMPEROR-Reduced SOLOIST-WHF
Total CV death, HHF, and urgent HF visit Time to cardiovascular death or HF hospitalization Total CV death, HHF, and urgent HF visit
» 5 40 4 100 =
x ! HR 0.67 (95% C! 0.52-0.85)
71 WR074(06S, 085 :fo(::mcn b p=0.0009 /f_!J
p=0.00001 80 Placebo

Sotaghfiozin
Empaghifiozin

N
°

Cumulative percentage (%)

Cumulative incidence (%
~

Y T T T T T T T 1 T T ]
90 180 270 360 450 540 630 720 810 o 3 s o 12 1
Days after randomuzation Months SICe raNGOMZAtion

Pacter M. ate N Engl J Wed 2020 20 10 10SONEMoa2022 190 Bt DL ot ol N Engl J Med 2020 dor 10 1056NE Moa2030103

©ESC

Months from Randomizaion
Melharny Jof ol N Enpl) Mad 2018 dsé 10 10SSNE Rloa 1911303

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes

pninn w.escardto.org/gundellnes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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and left ventricular ejection fraction over 40%

Recommendations Class Level
Empagliflozin or dapaglifiozin are recommended in patients with T2DM and LVEF I .
>40% (HFmrEF and HFpEF) to reduce the risk of HF hospitalization or CV death.

EMPEROR-Preserved

DELIVER
25 CV death or HHF CV death or worsening HF
® e 3 L .
£ 20{ uRo79 L.s {ornosm
S5 (95% C1 0.69; 0.90) Macabo 3 p=0.0008
Vs _ = 215
B ~§ 10 - . —_— f: Dapaglifiozin
g‘g - mpaghiiczin ; 10 A
= 5 2
" e
w // g 5
o T T L) T L] T T L] L] L] L] 1 U o
0 3 6 9 1215 18 21 24 27 30 33 36
‘ b 0 1., 2. 3 A
Months since randomization Years since randomization ]
©
Anker SD, etal. N Engl J Med 2021: doi 10 1056/NEJMoa2 107038 Solomon SD. etal N Engl J Med 2022 doi 10. 10568/NEJiMoa2208286

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes

www.escardio.org/guidelines (European Heart Journal; 2023 - doi:10.1093/eurheartj/ehad192)
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2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Cardiovascular disease Type 2 diabetes mellitus
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(Class I (Class 1) A (Class )
Confirmed Confirmed Confirmed
CVD and
type 2 diabetes mellitus
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Type 2 diabetes mellitus Type 2 diabetes mellitus Type 2 diabetes mellitus
and ASCVD and HF and CKD
( i To reduce heart failure
To reduce cardiovascular risk hospitalization in all patients To reduce cardiovascular
independent of glucose control with T2DM and HF and kidney failure risk
(HFpEF, HFmrEF, HFrEF)

GLP-I RA* SGLT2 inhibitor® SGLTZ inhibicor™ T2 inhibitor) Tinerenone
_(Class 1) (Class 1) {Chass 1) (Chssh) 1 (Class I)J

All therapies are recommended independent of glucose control and

in addition to standard of care
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Thank you for
your attention
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/ For additional glucose control \

Other glucose-lowering agents with neutral effects on HF
in CVOTs should be considered

GLP-1 RAC E:%‘:_Pti." Metformin lInSl:!in dglargi;e
(Class lla) nagliptin (Class lla) nsulin degludec
(Class lla) (Class lla)

Other glucose-lowering agents with increased risk for HF
hospitalization in CVOTs are not recommended
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SCENARIO 1
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10-year risk of (fatal and non-fatal) CV events
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Hageman S et al, Eur Heart J 2021
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Example: 60 year old non-smoking individual with diabetes, SBP = 140 mm Hg, total cholesterol = 5.5 mmol/L and HDL = 1.3 mmol/L

Ii Low risk region Moderate risk region

an  Woran
v ¢ v v

' '
Newly diagnosed diabetes (i.e. at age 60), HbAlc
of 50 mmol/mol, eGFR of 90 ml/min/1.73m* AL L 20.3% 20.6%
Diabetes diagnosed age 50, HbA1c of 70
mmol/mol, eGFR of 60 ml/min/1.73m’ 1725 1275
#ForumRisk1a 000D
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Effect of Diabetes Mellitus on Frequency of Adverse Events in
Patients With ACS Undergoing PCI
= Diabetes, STEMI
1519 Diabetes, NSTE-ACS
No diabetes, STEMI 13.4%
{ = No diabetes, NSTE-ACS —
0 30 60 90 120 150 180 210 240 270 300 330 365
Piccolo R et al. Am J Cardiol 2016;118:345e 352 600D
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Mechanisms Linking DM, Atherosclerosis, and Outcomes After Percutaneous
Coronary Revascularization

Hyperglycemia Insulin Resistance Free Fatty Acids

v
* Advanced Glycation End Products :
#*IL-6, TNF-a 2 e,
S Tiasaa Eactor /gndfgthe!ual & NO T Vasodila J
# Plasminogen Activator Inhibitor-1 ysfunotion TN
+ Protein Kinase C, NF-KB —_— )’

e
Platelet Activation

5
#* Vascular Smooth
Muscle Cell
Migration
and Apoptosis p uscle
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Restenosis and Stent Thrombosis
:,Tn(:s,.lﬁ 1 Smooth Muscle Cell Proliferation
/ , .
+ Neointimal hyperplasia )R“teﬂﬂis
:?lu?f/;x/‘
Pro-Thrombotic Neointima télatelet Reactivity
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Coronary revascularization in diabetes: @ESC
guideline recommendations

Recommendations according to the extent of CABG PCl Treatment of complex coronary artery disease in patients with
£ Class® Lovel* Class*Lovel’ Ty
Singlo-vossel CAD A — POl CABG F
Without proximal LAD stenosss. B2l c Il ™ 1 p<0.001 § o |P30000 :
With proximal LAD stenosis 403410 ---- .; N L HR=1.81 [06% C1 1.31-248) 0% é 2 HR=182 [85% C1 1.38-2 38}
Two.vessel CAD o o iz
Withou! proximal LAD slenosis e ¢c N c g o "1 g - o
With proximal LAD stenosis 10412 [ i o s G 3 i _Jaciy
Thres-vessel CAD g™ - 29.0% 5 o et
With low disease complexity (SYNTAX score 0- - Iib - 108 / 5 aad BB = 13.4%
22) M881,413410 o~ ' L oS
. ® 130 300 630 600 138 S50 1080 13O 1380 3500 1880 1800 1980 0 150 200 430 600 70 00 3050 1300 1350 1500 1650 1800 1940
i rternedae o gh dscase oot | il S — o e etin 3

Left-main CAD Randomized Comparison of

Percutaneous Coronary Intervention With
s A G A -=. Coronary Artery Bypass Grafting in Diabetic Pationts Effectiveness of Percutaneous Coronary Intervention With
- “. Y R i CARI . \ I i

22)991.418.429425
Drug-Eluting Stents Compared With Bypass Surgery in Diabetics

Wil Interrreckels disensa conplexity (SYNTAX score With Multivessel Coronary Disease: Comprehensive Systematic

23-32) 91,418, 423423

B Review and Meta-analysis of Randomized Clinical Data
" s A) L Canc Mt Rt L
_— TRO U A Lyt Tew Gvem Tete WegM W Sasgem, - "
e e ROV v m W W M

) %0 - »
Marx N et al, EHJ 2023 i oty W E G e m e s
Kappetein AP et al, Eur J Cardiothorac Surg 2013 3" s =gl 5
Kapur A et al, J Am Coll Cardiol 2010 S e e
Hakeem A et al, | Am Heart Assoc 2013 e el ) rpasien

www.escardio.org/guidelines
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Forum Ri. Recommendations for heart failure treatments in patients with heart @ESC

v // failure with reduced ejection fraction and diabetes (1) w

Recommendations Class Level
Recommendations for the pharmacological treatment indicated in patients with HFrEF
(NYHA class I1-1V) and diabetes

SGLT2 inhibitors (dapagliflozin, empagliflozin, or sotagliflozin) are recommended in all
patients with HFrEF and T2DM to reduce the risk of HF hospitalization and CV death.

Dapa-HF EMPEROR-Reduced SOLOIST-WHF
Total CV death, HHF, and urgent HF visit Ilme to cardiovascular death or HF hospitalization Total CV death, HHF, and urgent HF visit
» 4 40 4 100
‘ HR (5% CI) 0.75 (065, 0.86) HR 0.67 (95% CI 0,52-0.85)
“1 HRoO74(085 089) . £<0.0001 p=0.0009 2 '_,_j
F m4{ P=0.00001 < 80 Placebo
§» | & :
{ | $ 4
§ . } g 2 Sotaglifiozin
. W™ " i Empaglifiozin i @
3 o £ :
©
- - T T T T T T T T 1 v T T ] T 1 1 H
' 7w ) 00 180 270 380 450 540 630 720 810 0 3 P 9 2 % 18 a
" S e . Days after randomization Months since randomization ()
Mad 2020 S0 10 1CAANE M2 22780 Bnam DL ot ot N Engl J Mad 2020, doi 10.10S6NE Moa20 30783
www.escardio.org/guidelines 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
: : & (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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Current understanding of diabetes progression and CV effects

Comorbidities
Hypertension
Ischemia
Renal failure

l

(0]
Q
2
Hyperglycemia 2
Insulin resistance .g
Hyperinsulinemia o
Dyslipidemia s
<
©
Diastolic Heart failure ———> Death ©
dysfunction
Fibrosis
+ Systolic
~ dysfunction

4ROS — Inflammation
EARLY MID LATE FINAL

Timecourse of diabetes progression ——>

#EorumRisk13 Ritchie RH, Abel ED. Basic Mechanisms of Diabetic Heart Disease. Circ Res. 2020;126(11):1501-1525. €3 © (©) (D)
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Forum Ris  patients with DM have a higher incidence rate of HF and DM accelerates @ESC

v
// the time to first CV event :

Heart failure Time to first heart failure event

10~ Diabetes —— No diabetes

004

. a7 y
f\ }« < Diabetes
- 82 @2

801 \\} —i—* L

60/

Controls

45
42

Proportion of patients with first event

38 P
o 3% 35 ) T T T 1

Incidence rates per 10.000 person-years

Time to fatal or non-fatal heart failure (days)
ly G2 G5 O G Ty L5 Zg >

Qs Gy G Gy Tp o Tz, Vrg T "5
Time-period ©
Naveed Sattar et al. Circulation 2023;147:00-00 McMurray JJV et al. Lancet Diabetes Endocrinol 2014;2:843

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes

www.escard|o.org/gu|de||nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad192)
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Severe TOD is defined as:
- Estimated glomerular filtration rate (eGFR) <45 mL/min/1.73 m? irrespective of
albuminuria, or
- eGFR 45-59 mL/min/1.73 m? and microalbuminuria (urinary albumin-to-creatinine
ratio [UACR] 30-300 mg/g; stage A2), or
- Proteinuria (UACR >300 mg/g; stage A3), or
- Presence of microvascular disease in at least three different sites (e.g.
microalbuminuria (stage A2) plus retinopathy plus neuropathy"
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