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@ESC

European Society

Cardiovascular risk categories in patients with DM o cawiology

Very high-risk Patients with DM and established CVD

or other target organdamage®

or three or more major risk factors®

or early onset TIDM of long duration (>20 years)

High-risk Patients with DM duration 210 years without target organ damage? plus
any other additional risk factor®

©ESC

Moderate-risk Young patients (TIDM <35 years; T2DM <50 years) with DM duration <10
years, without other risk factors

2 proteinuria, renal impairment defined as eGFR>30mL/min/1.73m?2.
bage, hypertension, dyslipidemia, smoking, obesity.

di deli ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
www.escardio.org/guidelines with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



(® Risk Similar in Pts With Type 2 Diabetes and No Prior MI vs Nondiabetic With Prior Ml
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Diabetes and CVD - key points  @ESC_

of Cardiology

DM: double CVD risk on average

Number HR (95% Cl)
of cases
Coronary heart disease* 26505 n 2:00 (1-83-2-19)
Coronary death 11556 ] 2:31 (2:05-2-60)
Non-fatal myocardial infarction 14 741 = 1-82 (1:64-2:03)
Hazard ratios for vascular
outcomes DM vs. no DM Stroke subtypes*
Ischaemic stroke 3799 - 2:27 (1-95-2-65)
Haemorrhagic stroke 1183 - 1:56 (1-19-2-05)
Unclassified stroke 4973 = 1-84 (1-:59-2-13)
Other vascular deaths 3826 @ 1:73(1-'51-1-98)
T 1
1 2 4
ERFC, Lancet 2010

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration

www.escardio.org/guidelines with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486) ]



Impact of diabetes on mortality after CABG vs PCI

@ESC

European Society

of Cardiology
Pooled analysis of individual patient data from 11 trials
Diabetes No Diabetes

20+ HR 1.44, 95% CI 1.20-1.74, p=0.0001 - HR 1.02, 95% CI 0.86-1.21, p=0.81
§ 15.7%
> 157 PCI ]
£
i
o
5 10 . 8.7%
= 10.7% —
g CABG =
g 5 7] / 840/0
pox
O p Ji}wf-—“—"

G 1 1 1 1 | 1 1 1 | 1

0 1 2 3 4 5 0 1 2 3 4 5
Number at risk
CABG 2171 1958 1786 1325 1044 629 3594 3402 3208 2436 2255 1633
PO 2215 2041 1856 1776 1086 681 3538 3417 3245 2477 2296 1724
Head SJ et al. Lancet 2018
s % = ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
www.escardio.org/guidelines

with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)
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Diabetes mellitus and risk of heart failure

400~ - Diabetic individuals Heart fallure
B Non-diabetic individuals 10

p=0-071
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Survival Probability
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9 0.2 - Class Events n (3&)
| @‘ . —— No T20M, IHD 5 443 (43%)
’. — — No T2DM, No IHD 4 751 (34%)
—— T20M, HD 2 666 (50%)
— — T2DM, No IHD 1284 (40%)
O’ 0+ T | |
‘@ 0 2 4 B
Follow-Up (Years)
() Number at risk
NoOT2DM, IHD 12574 5701 2158 537
f* .’ No T2D8, No IHD 14029 B043 2535 688
6 T2OM, IHD 5317 2391 B45 183
TZDM, NoIHD 3243 1565 4099 1na

S
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Prognosis in patients with heart failure and diabetes

Mo T2DM, Mo IHD

T20M, MO IHD
Mo T2DM, IHD

T20OM, IHD
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etes: Tight Glucose vs Tight BP Control and CV Outcomes in UKPDS

Any Diabetic DM Microvascular
Stroke Endpoint Deaths Complications

I .
32% '
X

-10

9% Reduction In Relative Risk

-30 329
* c (
*P <0.05 compared to tight glucose control e

-40
Tight Glucose Control p Tight BP Control
* (Goal <6.0 mmol/l or 108 mg/dL) (Average 144/82 mmHg)

-50
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Recommendations for the management of dyslipidaemia @ ESC
with lipid-lowering drugs (I)

European Society
of Cardiology

Recommendations Class Level
Targets

In patients with T2DM at moderate CV risk,an LDL-C target of
<2.5 mmol/L (<100 mg/dL) is recommended.

In patients with T2DM at high CV risk, an LDL-C target of <1.8
mmol/L (<70 mg/dL) or an LDL-C reduction of at least 50% is
recommended.

In patients with T2DM at very high CV risk, an LDL-C target of
<1.4 mmol/L (<55 mg/dL) or an LDL-C reduction of at least 50%

©ESC

In patients with T2DM, a secondary goal of a non—HDL-C target
of <2.2 mmol/L (<85 mg/dL) in very high CV risk patients, and

<2.6 mmol/L (<100 mg/dL) in high CV risk patients, is
recommended. ool



Diabetes Therapy and CV Risk
Combination of SUs and Metformin may be Linked to Higher Risk for CVD and All-cause Mortality*

Meta-analysis data from 9 clinical studies

Source study reference Relative risk
(95% CI)
Bruno (1999) 1.04 (0.62, 1.75)
Olsson (2000) 1.86 (1.33,2.61)
Johnson (2005) 0.96 (0.82,1.12)
. () Koro (2005) 1.38 (1.13,1.69)
| @‘ Evans (2006a) 2.24 (1.26, 3.99)
’. Evans (2006b) 1.86 (1.03, 3.35)
O’ Evans (2006c) 1.52 (0.84, 2.76)
‘@ Overall 1.43 (1.10, 1.85)
S | ' |
’ 0.25 1.00 4.00
'.O SU combo with met SU combo with met
better than comparators worse than comparators
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TZDs and Heart failure

Rosiglitazone

g Weight Risk ratio {95% CI) Risk ratio {95% Cl)
Rosiglitazone vs control® 237% 1-49(0-62, 3.53) .
Rosiglitazone ws placebo® 12-2% 1.81(0-5E, 6.02) 1
Rosiglitazone vs placebo®® 8-0% 7-00(1-59, 30-76) n—
Rosiglitazone vs placebo® 17% 2.88 (012, 59-94) L 1 4
Rosiglitazone wvs metformin and sulfonylurea® CA-4% 224 (127, 3-96) .
Total 100.0%  2-18(1-44, 3-32) -l
Test for heterogeneity: y°=3-33, df=4 (p=0-50), *=0%
Test for overall effect: £=3-65 (p=0-0003 )

0-|1 ofz ﬂf5 1 Iz é llD
Decreased risk Increased risk

Pioglitazone

’. C Weight Risk ratio (95% CI) Risk ratio (95% CI)
’ Fioglitazone vs glimepiride? 0-6% 2.07 (012, 72.63) | =
‘ Pinglitazone vs placeba? 99.4%  131(1.03, 1.67) —-—
@ Total 100-0%  1.32(1.04, 1.68) <>
Test for heterogeneity: y°=0.25, df=1 (p=0-62), ’'=0%
Test for overall effect: £=2.24 (p=0-02)

I I I I
01 0-2 0.5 1 2 g 10

Decreased risk Increased risk

7 ° CONGRESSO

NAZIONALE



Recommendations for the treatment of diabetes in patients with HF

Diabetes

Thiazolidinediones (glitazones) are
not recommended in patients with
HF, as they increase the risk of HF
worsening and HF hospitalization.
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Regulatory Obligations for All New Diabetes Medications — 2008

e Demonstrate effective HbA1lc reduction

» Exclude excess risk in Phase 1l/Ill (FDA)
* More patients in Phase Il/Ill
* Higher risk population (CVD, CKD)
* Longer follow-up (minimum 2-years)
* Pre-defined CV endpoints with independent blind adjudication

Statistical plan to perform meta-analysis of CV events in Phase
Il/1ll program

-

e

=

e Post-Approval CV safety study (EMA)
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B
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newer glucose-lowering agents
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DPP-IV inhibitors
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ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



CVOTs with DPP-1IV inhibitors @ESC

(MACE endpoint and hospitalisation for heart failure) e S sk
3P-MACE Hospitalisation for heart failure>°
HR (95% CI) HR (95% CI)  p-value HR (95% ClI) HR (95% CI)  p-value
SAVOR-TIMI 53! 1.00 (0.89, 1.12) 0.99 1.27 (1.07, 1.51) 0.007
EXAMINE2? 0.96 (n/a, 1.16) 0.32* 1.19 (0.89, 1.59) 0.24
TECOS* 0.99 (0.89, 1.10) 0.84 1.00 (0.83, 1.20) 0.98
CARMELINAS  1.02(0.89, 1.17) b 0.74 0.90 (0.74, 1.08) = 0.26 ©
0.5 1.0 2.0 0.5 1.6 2.0
€ > € >
Favours DPP-4 inhibitor Favours placebo Favours DPP-4 inhibitor Favours placebo
O

1. Scirica BM et al. N Engl J Med 2013;369:1317; 2. White WB et al. N Engl J Med 2013;369:1327; 3. Zannad F et al. Lancet 2015;385;2067-76;
4. Green JB et al. N Engl J Med 2015;373:232; 5. Rosenstock J et al. JAMA 2018; doi: 10.1001/jama.2018.18269; 6. McGuire D. et al. JAMA Cardiol 2016;1:126



:
‘ ®  DPP4i and risk of heart failure

Saxagliptin and hospitalization for heart failure Cardiovascular effects of dipeptidyl peptidase-4 inhibitors in diabetic @mm "
patients: A meta-analysis
s=Saxaghptin ==Placebo. HR 1.27 Gianluigi Savarese *®!, Pasquale Perrone-Filardi *!, Carmen D'Amore ?, Cristiana Vitale ®, Bruno Trimarco 3,
( 1’,‘170';:71) Luca Pani <, Giuseppe M.C. Rosano B4#*

% ?;ﬁ"/:/'_' . Savarese et al | Intemational fournal of Candlology 181 {2015) 219244
HR 1.46

= . HR 1.80 (1.15-1.88)
.‘ £ 3% (1.29-2.55) P=0.002 /"'_'_
i P=0.001
e 1.9% , Outcome Long term foll ow-up
6 5 g0 2.8%
] -
’ E 1.1% RR 95301 P
c
£ 1% 1.3% All-cause death 1012 0.909 to 1.126 059
3 : Cardiovascular death .96 0.843 to 1.098 0.56
‘@ g, fat Myacardial infarction 098 0.835 to 1.056 0.240
mlar 180 0 0 - Stroke 095 0,754 to 1.144 0605
Days from Randomization Mew onset of HF 1.158 1.011 to 1.326 0,034

Placebo 8212 8036 7856 7389 4959
. = “~Saxagliptin 8280 8064 7867 7375 4978
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CVOTs with GLP-1 receptor agonists

(3P-MACE endpoint)

@ESC

European Society
of Cardiology

LEADER!

1009 299 azard ratio, 0.87 (95% CI, 0.78-0.97) —_——
90+ P<0.001 for noninferiority o Lo
3 804 154 p.0.01 for superiority
€ Liraglutid
§ 70 10 iraglutide
« 60
H ]
S sod
=
; 40— cl T | T A U U 1
g 304 0 6 12 18 24 30 36 42 48 54
E 204
104
c T T T Ll U T T \J 1
0 6 12 18 24 30 36 42 48 54
Months since Randomizati
No. at Risk
Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

1. Marso et al. N Engl J Med. 2016

2. Marso SP et al. N Engl J Med. 2016
3. Hernandez AF et al. Lancet 2018

4. Gerstein H et al. Lancet 2019

5. Husain M et al. N Engl J Med 2019

www.escardio.org/guidelines

SUSTAIN-62

100+
104 Hazard ratio, 0.74 (95% Cl, 0.58-0.95)
90 94 P<0.001 for noninfe riority thb/o
g 804 g: P=0.02 for superiority _—~
g ™ 6- _—
£ 60 5+ — Semaglutide
F S04 44 T i
% B 3+ P
» 3 24 -~
. b
14 £
! ;0-‘ o l/ T T T T T T T T T 1
& 201 0 16 24 32 4 4% 56 64 N % 104109
104 =
: e
v T T T T T T T T T T T T 1
0 8 16 24 32 40 43 % (2] 72 80 9% 104 109
Weeks since Randomization
No. at Risk
Pacebo 1649 1616 1586 1567 1534 1508 1479
Semaglutide 1648 1619 1601 1584 1568 1543 1524
184 — Placebo
— Dulaglutide
15
3
= 124
2
$ 94
S
=
: o
2
o
3 HR 0-88 (95% Cl 0-79-0-99)
p=0-026
0 1 1 1 1 1 1

1 2 3 4 5 6
Number at risk

Placebo 4952 4791 4625 4437 4275 3575 742
Dulaglutide 4949 4815 4670 4521 4369 3686 741

HARMONY:

Oral semaglutide 1591

Placebo

1592

1583 1575 1564 1557 1547 1512
1577 1565 1551 1538 1528 1489

— Placebo (428 events)
16 — Albiglutide (338 events)
14
2 H d 0.78 (95% CI, 0.68-0.90)
Cumulative azard retio i il
incldence ‘: p=0.0006 for superiorty
(%)
6
4 Event rate per 100 person-years
Placebo 5.87
. Albiglutide 4.57
0 - 1 : T v T )
0 4 8 12 16 20 24 28
Time (months)
People at risk
Placebo 4,732 4,460 3,074 1,030
Albiglutide 4,731 4,503 3,148 1,064 Harmony
Outcomes
PIONEER-65
Q
wv
1004 “;“ Hazard ratio, 0.79 (95% Cl, 0.57-1.11) 6
90+ | Oral semaglutide, 61 events
80 8 Placebo, 76 events
§ 74 P<0.001 for noninferiority
£ 701 6 P=0.17 for superiority Placebo
& 604 !
‘s
o 504
o8
g 404
g 304
o
o 204
104
0 L) L T — T T T T T T
0 9 18 27 36 45 54 63 72 83 ‘
Weeks since Randomization
[
No. at Risk

1062 735 16
1032 713 11




&

Liraglutide in patients with acutely
decompensated heart failure

;

3

Patients with diabetes Patients without
’ 9 55+ 55 -
50 HR, 1.54 (95% Cl, 0.97-2.46); log-rank P=.07 504 HR, 1.02 (95%Cl, 0.60-1.72); log-rank P=.94
' = 454 = 454
= Liraglutide =] Liraglutide -
B 2 401 = e 404
L eI ..
= g L = E 354 e
&= anl B= aa B
E LE 30 ,.I___ FI.afEhD E lE 3':' — I Placebﬂ
T 25- ; g £ 25- =
() 3 It Y e &5 .
() S T 201 5L 20- '
f.:u? 15- : =2 151 =
| = 10- - T a 10
’. 54 g 5-
u J_ L L T T T T T T T T T 1 ﬂ T T T T T T 1 T T T L 1
0 15 30 45 60 75 90 105 120 135 150 165 180 0 15 30 45 60 75 90 105 120 135 150 165 180
Days Postrandomization Days Postrandomization
@ No. at risk No. at risk
Liraglutide 91 8 77 69 63 60 58 53 51 46 43 41 24 Liraglutide 63 60 51 46 44 42 40 36 34 32 31 29 16

Placebo 87 80 75 73 72 66 64 58 57 56 52 50 31 Placebo 59 55 49 44 41 40 40 36 33 31 29 28 16

-

S
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CVOTs with SGLT2 inhibitors @Esc
(3P-MACE endpoint) e

EMPA-REG Outcome' CANVAS Program? DECLARE?

20~ - 20 Hazard ratio 0.86 (95% CI, 0.75-0.97) 1004  10- :
7 10, b <aio001 fornaniaerionky , %] %] pemtsom omciasim
2 Placebo < - p = 0,0158 for superiority ~ = 8 Placebq//'
< % 16 £ 80+ g
o« |54 74 P
s 5 g l‘ 1 s 704 6 o
& Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) v 12 - g 7~ Dapaglifiozin
£ P=0,04 for superiority Empagliflozin  § 3 604 54
3 1K g 10+ £ 504 ‘;‘
- -
‘2 ; 8- -g- 40+ 2
=
.% 54 % 6- g 304 14
a — 3 0
4 20+ T T T T T T T 1
% . g"“blc’ﬂ " . 0 180 360 540 720 900 1080 1260 1440
a ‘ - Canagliflozin - e —
0+ T T T T T T T 1 0 T : - r : T 0 e T T T T 1 ®)
0 6 12 18 4 30 3% 4 448 0 1 2 3 4 s 6 O 180 360 540 720 900 1080 1260 1440 D
©
Months Years Days

1. Zinman B et al. N Engl J Med. 2015
2. Neal B etal. N Engl J Med 2017
3. Wiviott SD et al. N Engl J Med 2018

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration

www.escardio.org/guidelines with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



Patients with event (%)

CVOTs with SGLT2 inhibitors
(HF hospitalization and CV death)

EMPA-REG Outcome!

HR: 0.66
(95% Cl: 0.55-0.79)
P<0.001

Placebo

No. of patients
Empaglifiozin 4687
Placebo 2333

1. Zinman B et al. N Engl J Med. 2015
2. Neal B et al. N Engl J Med 2017
3. Wiviott SD et al. N Engl J Med 2018

+— Empagliflozin

CANVAS Program?

= Placebo == Canagliflozin

84 HR0.78 (95% CI 0.67, 0.91)

Patients with an event (%)
L

0 6 12 18 24 30 36 42 48 e r
Months
4614 4523 4427 3988 2950 2487 1634 395 tinl
Canaghifiozin
271 2226 2173 1932 1424 1202 775 168 it .
Macebo 434
100 6 Hazard ratio, 0.83 (95% CI, 0.73-0.95)
904 P 0005 for superionty .
— > Placebo
£ 804 /
8§ 74 *
<
g 604 14 Dapaglifazin
s 504
g 40 .
1
E 30 i
3 204 I T —r—Tr—r
v » 0 140 360 S40 720 900 1080 1260 1440
0+ T T . —_1 —:- = T T ]
0 180 WO 540 720 900 1080 1260 1440 40
Days
No. at Risk
Pacebo $578 8485 8387 8259 8127 8003 7880 7367 562 62

www.escardio.org/guidelines

Dapag!l flozin 8582

8517 B415 8322 3224 BlI0 7970 7497 5445 45

T T T T
2 3 4 5

Years since randomisation

4442 2647

3015 1281 1242 1184

@ESC

European Society
Cardiology

©ESC

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



Primary composite outcome
CV Death/HF hospitalization/Urgent HF visit

(a0}

Cumulative Percentage (%)

Number at Risk

Dapagliflozin 2373

Placebo

HR 0.74 (0.65, 0.85)
p=0.00001
NNT=21 Plac_:ebo

2371

1 I 1

1 1
3 6 9 12 15 18 21 24
Months since Randomization

2305 2221 2147 2002 1560 1146 612 210
2258 2163 2075 1917 1478 1096 293 210



Components of primary outcome

Worsening HF event
HR 0.70 (0.59, 0.83); p=0.00003

o
o

Placebo

——
-

rr

o

~

15

-

JI
o A
o~ /"JJJ/J—‘

o
R Dapagliflozin
It4 Hﬂ_ﬂr‘"

r?
e o

Cumulative Percentage (%)
5 10
1 1
N

1 1 1 1 I 1 1 1 I
0 3 6 9 12 15 18 21 24
Months since Randomization
Number at Risk
Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

15 20
1

Cumulative Percentage (%)
5 10

Cardiovascular death
HR 0.82 (0.69, 0.98); p=0.029

Placebo

-

2373
2371

6

2293
2279

9

2248
2230

T
12

2127
2091

T
15

Months since Randomization

1664
1636

18

1242
1219

21 24
671 232
664 234



No diabetes/diabetes subgroup:
Primary endpoint

Dapagliflozin  Placebo HR
(n=2373) (n=2371) (95% Cl)

All patients 386/2373 502/2371 —— 0.74 (0.65, 0.85)
Type 2 diabetes at baseline*

Yes 215/1075 271/1064 —u— 0.75 (0.63, 0.90)

No 171/1298 231/1307 — 0.73 (0.60, 0.88)

—Tr
0.5 0.8 1.0 1.25

Dapagliflozin Better Placebo Better
<

>

*Defined as history of type 2 diabetes or HbAlc 26.5% at both enrollment and randomization visits.



All-cause death

1 HR 0.83 (0.71, 0.97)
p=0.022*

20

Placebo

.
a1

15
1
\

Dapagliflozin

Cumulative Percentage (%)
5 10

I I
0 3 6 9 12 15 18 21 24
Months since Randomization

Number at Risk

Dapagliflozin 2373 2342 2296 2251 2130 1666 1243 672 233

N
Placebo 2371 2330 2279 2231 2002 1638 1221 665 235  Nominalpvalue



New treatment algorithms

Type 2 DM - Drug naive patients

ASCVD, or high / very high
CVrisk (target organ damage

or multiple risk factors)* [ ey l

SGLT2 inhibitor or
GLP-1 RA Monotherapy§

Metformin Monotherapy ]

@ESC

ASCVD, or high / very high

_ CVrisk (target organ damage
or multiple risk factors)* | . |

IfHbA,  above target If HbA,. above target
. ) SGLT2iif

[ Add Metformin { DPP—4|] {GLP-1 RAJ{ eGFR ] { TZD ]
adequate

— %

[ If HbA,. above target ]

¥

® Consider adding the other
class (GLP-1 RA or SGLT2i)

with proven CVD benefit
® DPP-4iif noton GLP-1 RA
# Basal insulin
® TZD (not in HF pat)
e SU

~

v v v v

If HbA,_ above target

]

v v

. " GLP 1 RA SGLT2| or
SGLT2i SGLT21 || 5 ppp4i | | DPP-dior
orTZD orTZD or TZD GLP 1 RA

v v

[ If HbA,_ above target

v

[ Continue with addition of other agents as outlined above

v

[ If HbA ,_ above target

v

Conssder the addition of sulfonylurea OR basal insulin
# Choose later generation SU with lower risk of
hypoglycaemia

# Consider basal insulin with lower risk of hypoglycaemia

)
)
)
)
|

Add SGLT2 inhibitor Continue Metformin
or GLP-1 RA§ Monotherapy
If HbA,. above target If HbA,. above target ]

'

[ If HbA,. above target J

v ‘&"& v

SGLT2iif
DPP-4i ‘ GLP-1 RA eGFR ( TZD
adequate

¥

® Consider adding the other
class (GLP-1 RA or SGLT2i)
with proven CVD benefit

® DPP-4iif not on GLP-1 RA
# Basal insulin

® TZD (not in HF pat)

® SU

v v v v

If HbA ,. above target ]

v \ v

: ; GLP-1 RA SGLT2i or
[ SGLT2i ] t SGLT J [or DPP-4i] [DPPAlor

orTZD orTZD or TZD GLP-1 RA

v v v

If HbA,_ above target

v

l Continue with addition of other agents as outlined above ]

v

[ If HbA ,_ above target

v

Consider the addition of sulfonylurea OR basal insulin
# Choose later generation SU with lower risk of
hypoglycaemia
# Consider basal insulin with lower risk of hypoglycaemia




@ESC

European Society
of Cardiology

A Randomised Trial of Aspirin versus Placebo for Primary
Cardiovascular Prevention in 15,480 people with Diabetes

(ASCEND)

www.escardio.org/guidelines

Aspirin 100 mg/day vs placebo

Serious vascular events (SVE) followed for 7.4 years
Safety assessed by bleeding

Small reduction in SVE

Hazard ratio 1.3 for major bleeding

Aspirin not warranted in primary prevention in diabetes

Bowman L, et al N Engl J Med. 2018; 379(16):1529-1539.

ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



ESC

European Society
of Cardiology

Recommendations for antiplatelet therapy @
in primary prevention in DM

Recommendations Class Level

In patients with DM at high/very high risk, aspirin (75-100 mg/day) may
be considered in primary prevention in the absence of clear

Iib
contraindications.
In patients with DM at moderate CV risk, aspirin for primary B
prevention is not recommended.

Gastric protection
When low-dose aspirin is used, proton pump inhibitors should be lla ;)3
considered to prevent gastrointestinal bleeding.

di Jouideli ESC Guidelines on Diabetes, pre-diabetes and cardiovascular diseases in collaboration
www.escardio.org/guidelines with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)



Meta-analysis:
Intensive glucose control & mortality

Number of events
(annual event rate, %) AHbA, Favours Favours $Eiraed et
. 2 2
Trials More Less (%) more less (95% CT)
intensive intensive intensive o
All-cause mortality
ACCORD 257 (1.41) 203 (1.14) -1.01 1.22(1.01-1.46)
ADVANCE 493 (1.86) 5§33 (1.99) -0.72 (193 (0.83-1.06)
UKPDS 123 (0.13) 53 (0.25) —-0.66 (196 ((1.70-1.33)
VADT 102 (2.22) 95 (2.06) -1.16 1.07 (0.81-1.42)
T
ki 980 384 _0.88 < 1.04 (0.9)-1.20)

(Q=5.71. p=0.13, P=47.5%)

Cardiovascular death

ACCORD 135 (0.79) 94 (056) —1.01 1.35 (1.04-1.76)

ADVANCE 253 (09%) 289 (108) —0.72 L .88 (0.74—1.04)
-

UKPDS 71 (053 29 (052) -066 .; 1.02 (0.66-1.5T)

VADT 38 (083) 29 (063) -116 — > 132(081-2.14)

Overall 497 441 ~0.88 e B 1.10(0.84-1.42)

(0=R61. p=0.04. I>=65.1%)

Diabetologia (2009); 52:2288-98 B



Summary of Outcomes from Mega-trials:

ACCORD* ADVANCE VADT

A1C (%) <6.0vs. 7.0- 6.4vs.7.0 %
(Intensive vs. Std) 1.9

Nonfatal MI (%) 3.6vs4.6% ¥
(Intensive vs. Std)

CV Death (%) 2.6 vs. 1 2.1 vs.1.7
(Intensive vs. Std) :

nephropathy | 21% -
retinopathy | 5% NS

1 risk death in Glucose control has =~ Glucose control
intensive arm no impact on CV  has no impact on
events, but | CV events
Microvascular risk

7 ° CONGRESSO

NAZIONALE



()

Intensive glucose lowering is associated with increased incidence of Severe Hypoglycemia

)

ADVANCE! ACCORD? VADTS3
Per 100-patients per year Per 100-patients per year Per 100-patients per year
15+ 15+ 157
8 124 2 124 8 124
c c [
g 9 g
o o o
2 8 L
E 9 E 97 E 97
Q Q Q
IS I @
(&) (&) (&)
S 3 5 5
() 3 8 8
2 67 2 67 S 6
& 2 : :
[}
Pk : :
- o > -
o m B
ol eoeess TN @ 0. 0.

Standard Intensive Standard Intensive Standard Intensive
p<0.001 p<0.001 p<0.01

-

Intensive glucose lowering contributes to an increased risk of hypoglycemia by 2- to 3-
fold, particularly in advanced type 2 diabetes

N
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A Primary Outcome

from Outcome

Probability of Freedom

1.00=
g
-§ E 075 __‘H\:mihre therapy
'S E --.,__\_‘_'_‘_
~ :é 0.50- Standard th;Q}‘h\_j_
E
~— i
’ & Hazard ratio, 0.91 (95% CI, 0.78—1.06)
P=0.23
u-m 1 ] ] ] ]
' 0 z 4 [ & 1o 12
Yaars
Mo. at Risk

Intensive therapy 892 745 650 511 395 377 281
Standard therapy 899 732 626 475 352 283 253

1.0

075+

0.50-

0.25+

0.00

Intensive vs less intensive glucose control : 15 year FU of the VADT study

B Any Major Diabetes Outcome

[

N\\-\qx
eI mntensive therapy
\_

'H._:I___
Standard therapy

Hazard ratio, 0.90 (95% CI, 0.78-1.04)

0 2 4 6 ) 10 12 14 16

Years

Intensive therapy 292 745 648 509 387 313 269
Standard therapy 899 732 622 469 343 271 235

-

C Death from Cardiovascular Causes

__'_‘—"""-—\-—-;___‘____-‘-‘:Jrl ntensive 'H'lmm'

Standard ﬂtem}:h?:'hh""——r

Hazard ratio, 0.94 (95% CI, 0.73-1.20)

Probability of Survival

o
® 000

-

No. at Risk

S

T T T T T
2 4 & & 10

Yaars

Intensive therapy B892 B30 777 7i1 674 6l0 549
Standard therapy 899 830 778 716 649 597 543

12

1.00=

0.75+

0.50=

0.25+

0.00

D Death from Any Cause

——— _h{':andard therapy

e

Intensive therapy ""'“\

Hazard ratio, 1.0Z (95% CI, 0.88-1.18)

T T T
0 2 4 ] E 10 12 14 1& 18

Years

Intensive therapy 892 B30 777 731 &74 &l0 549 481 97
Standard therapy 899 B30 778 716 649 597 543 479 101

7 ° CONGRESSO
NAZIONALE



The Goldilocks effect

Blood glucose lowering: not too little, not too much

&

;

3

d
s

Observational study: HbAlc of about 7.5% associated with lowest risk of all-cause mortality (increase above or decrease below this
associated with greater risk)

Adjusted hazard ratios for all-cause mortality by HbAlc deciles in people given metformin plus sulphonylurea
(A) and insulin-based therapy (B)

B
2:4- Metformin plus sulphonylurea & Insulin-based therapy
32 = —

o

2.0 t =

1.8— - — »

-
HR (95% Cl)

S

A

06 T I I I

e 60 65 70 75 80

| | | | | | | | | I | 1 I | I | | 1
85 90 95 100 105 11.0 115 60 65 70 75 80 85 90 95 100 105 11.0 11.5

HbA,_(%) HbA_ (%)

2\

S
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\®  Conclusion

£33

[

Diabetes is a CVD and as such should be managed by cardiologists using an holistic
approach the includes BP and Lipid management

}

®

CVD management in diabetic patients should be tailored to the degree of risk

=

= GLPla-based therapy reduce macrovascular end-point

e = SGLT2 inhibitors reduce heart failure events in patients with diabetes

= Dapagliflozin reduces mortality and hospitalisations in patients with heart failure

I O?’ with and without diabetes mellitus
e

3 .’6
:

e

|/
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