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Diabetes and CV diseases
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Diabetes and CV diseases
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Mortality and CV diseases in T1D and T2D
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Impact of ischaemia and scar on the therapeutic

M M M European Heart Journal (2011) 32, 1012-1024 @
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European Heart Journal (2014) 35, 2541-2619 ESC/EACTS GUIDELINES o

2014 ESC/EACTS Guidelines on myocardial (3
revascularization 6\0\6?:"\"

6\ i Intermediate High
P “$\ © Q‘é@ (15-85%) (>85%)
Class: | leviD™| Level* | Class® | Level* | Class* | Level®

Anatomical detection of CAD

Invasive angiography \
CT angiography'® X

200
()\69 X
Stress MRI
PET perfusion

Combined or hybrid imaging test
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Coronary revascularization of patients with diabetes

- 22X
Recommendations ,\\\\-6 ,.(\\19

European Heart Journal (2013) 34, 3035-3087 ESC GUIDELINES

EUROPEAN doi:10.1093/eurheartj/eht108
SCCIETY OF
CARDIOLOGY®

ESC Guidelines on diabetes, pre-diabetes, and

cardiovascular diseases developed in coll::tbor::mczm@gxo\og
with the EASD 8 9%t
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Optimal medical treatment should be considered as preferred gr
unless there are large areas of ischaemia or significant left mai\\o¥ proxim\EAD lesions.
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PCI for symptom control ma)b@:ns gf®d-as an alternative to CABG in patients with DM and less complex
multivessel CAD (SYNTAX 13 heed of revascularization.

Primary PCli Iﬁ,{\ E"G‘E‘ﬂ s¥er fibrinolysis in DM patients presenting with STEMI if performed within recommended

tin pitichts with stable CAD and DM
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Coronary artery bypass surgery compared with
percutaneous coronary interventions for multivessel
disease: a collaborative analysis of individual patient data

from ten randomised trials
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—— CABG no diabetes
----—- CABG diabetes
— Pl no diabetes
----- PCl diabetes

Mumber of patients™
CABG no diabetes
CABG diabetes

PCl no diabetes

PCl diabetes

3263
615
3208
618

Years of follow-up

2877 2677 2267
532 408 4721
2018 2725 2281
508 475 EriE

1380
225
13493
179

1274
200
1288
160

1592
257
1608
218

3089
575
3148
G55

Hlatky MA et al. Lancet 2009.



Influence of Diabetes on Long-Term
Coronary Artery Bypass Graft Patency
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PCIl Versus CABG in Patients With

Type 1 Diabetes and Multivessel Disease

Thomas Nystrém, MD, PuD,™" Ulrik Sartipy, MD, PuD,““ Stefan Franzén, PuD,® Bjérn Eliasson, MD, PuD,®

Soffia Gudbjornsdottir, MD, PuD,® Mervete Miftaraj, MSc,® Bo Lagerqvist, MD, PuD,” Ann-Marie Svensson, PuD,"
Martin J. Holzmann, MD, PuD?"

Standardized
CABG PCI Differanoe
Patients 683 (27) 1,863 (73) N/ A
Time period of revascularization
1995-2000 441 (58) 324 (42) MY A
2001-2006 BMS 197 (1) T 741 (79) N/A
20072013 | 19" PES 45 (5) 798 (95) l N/A
Age, yrs 5724+ 10.0 6114+ 105 0378
Female 36.6 411 00954\ e®
HbA;., mmol/mol 688 + 146 67.3 + 13 4 Q\Q
Diabetes duration, yrs 29.6 +16.0
Macroalbuminuria 241 \O\eg g\@@g
Microalbuminuria 256 @ 0.065
GFR, ml/min/1.73 m? \73 Q% (6\ + 29 0.094
Current smoker 14.5 0.016
BMI, lc:g,l'r'l‘r2 @§ + 39 264+ 43 0.087
S:.rstnhc Qx‘\h\ :}%\oe 142 +19 139418 0141
754+ 9 73 +10 0152
O}rlglytErldES mig/dl 133 + 80 133 £ 97 0.033
HOL cholesterol mg/dl 58 + 23 58419 0.038
LOL cholesterol, ma/dl 104 + 39 108 + 39 0163
Ml 0602
Acute MI, within 13.6 67
14 days
Previous MI 543 476
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Differonoe
Comorbidities \\ A\ ‘5\0
Previous stroke \6\ .a\é% 9.6 011
F"rE'.rlcus |-I50 \6\ 16.3 195 0.086
‘3 7.0 6.0 0.043
d\)\%pn (\\l 2.9 33 0.023
@\.p%eml arterial 4.4 45 0.003
disease
End-stage renal disease 3.2 1.0 0179
Active cancer 15 39 0149
Psychiatric disease 13 27 0am
Education 0126
=10 yrs 37.2 331
10-12 yrs 425 448
=12 yrs 17.0 16.7
Income (Swedish krona) 0.289
Quartile 1 31 23
Quartile 2 29 24
Quartile 3 L 26
Quartile 4 7 28
Birth region 0.076
Mordic countries Q0.8 885
Other 9.2 1.5
JACC 2017
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Italian Population >65 Years
HF Prevalence = 5%
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Clinical Characteristics* of Patients with HF
Preserved and Reduced LV Function

L 6\0\0
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Preservet\iaﬁgocl\e;?@l?c@ed EF
O a\cﬁ\\le@
Age, ys $$\‘e eg'a‘;4 70

*Weighted average

Borlaugh B & Redfield M, Circ 2011



How can we decrease the Prevalence
of CHF?
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Prevalence o

Population (=EF <40%) -
% Yedrs
McDonagh T et al 1. 49\6\\;?“@26\5 74
Mosterd Aetal Gec;‘gi@@é >55
Devereux R q@@j < 21 4574
Davies M{get’ al 0.9 >45
@Mﬁléner JS et al 2.4 >65
PAVD 1.2 >45
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Strategy to identify subjects with diabetes mellitus more suitable for @CmssMark
selective echocardiographic screening: The DAVID-Berg study

Mauro Gori *!, Paolo Canova *!, Alice Calabrese !, Giovanni Cioffi ™!, Roberto Trevisan !, Renata De Maria ¢!,
Aurelia Grosu *!, Attilio Iacovoni *!, Alessandra Fontana ', Paola Ferrari !, Stephen J. Greene ¢,

Mihai Gheorghiade "', Gianfranco Parati #', Antonello Gavazzi ™!, Michele Senni **! 0\0(3\6
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e @5\6
NS CANNC
General medicine 235y &3 Sgb\e %\@\\3\
group practices A\ @ (2
- Cases selection 4.0 f:f:té,()(\\l
- Evaluation of CV risk \® "~
- Informed consent 6@$$ \ Q(eo“ « >1CVrisk
e\/@ 3\6 S (diabetes mellitus, hypertension,
. o \O‘e\ ('\g‘\(\ previous cardiovascular disease)
CarTlalngsTs e turs \\“ O(\G © « Without dyspnoea or HF
- Clinical eva%l 5\
- BP, ei @ralst citc. ‘ .
%é@ %t\ 623 DAVID-Berg participants at high

.5\\ %m& cardiovascular risk
()\69 A% chocardiogram

219 subjects with .
diabetes mellitus M LVEF <50%
10%
V' 7/ /4 followed for 5 yrs 6




Risk stratification with clinical variables - ECG abnormalities
and adding echocardiographic data
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Diabetes with and without HF
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Impact of diabetes mellitus on long-term survival
in patients with congestive heart failure

Pascal de Groote®, Nicolas Lamblin®, Frederic Mouquet®, David Plichon?,
Eugéene McFadden®, Eric Van Belle?®, Christophe Bauters®:*
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International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Int J Cardiol 2013;163:206-11, doi:10.1016/J.ijcard.2011.10.071

Predicting heart failure outcome from cardiac and comorbid conditions: The

3C-HF score " S0

Michele Senni ** Piervirgilio Parrella %, Renata De Maria ®, Ciro Cottlm Michael Bohm €, 3‘0
Piotr Ponikowski ¢ , Gerasimos Flllppatos Christophe Tnbounlloy Andrea Di Lenarda & Fab él@hva \\6\
Giovanni Pullgnano Mariantonietta Clcou'aJ Savina Nodari ¥, Maurizio Porcu ' Glanm\qgﬁ\

Domenico Gabrielli ®, Oberdan Parodi °, Paolo Ferrazzi ° Antonello Gavazzi °
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Senni M et al. Int J Cardiol 2013;163:206-11.

SCOre
Dichotomized logistic regression model and corresponding points for the additive ver-
sion of the 3C-HF score (http://www.3chf.org). R
\Q
Variable Odds ratio 95% confidence P valp%' @%}Kéts
interval coc® d}(\;\\a\(@adltlve score) .
Demographic  Age 1.03 1.0—167@\\"’\\\ 01 1
per 10 years >40) 0% o \Ce
~NYHA class -1V vs -1 409 e ( 6933-54  <0.0001 13
LVEF <20% vs >20% \@‘\?\76 (GQ? 1.5-4.1 <0.0001 11
| No RAS inhibitors ¢ S 2,04 ° 16-25  <0.0001 8
Cardiac < Severe valve qa@’ {Q@E.oz 1.6-2.4 <0.0001 7
(6) diseasga\“ oN® S
AtriadBbrillaidn 1.58 12-1.8  <0.0001 7
B0 begaBlocke 145 1.2-1.7 0.0003 4
S
2% €. Chronic kidney 1.79 1.5-2.1 <0.0001 6
No® d :
ysfunction
cardiac Diabetes with target 1.62 1.4-1.8 <0.0001 6
(4) organ damage
Anemia 1.47 1.2-1.8 0.0011 4
XN//7/ . Hypertension 0.78 0.6-0.9 0.0040 —4




Total population AUC = 0.82

‘\6‘
Event rates for the study end-point (all-cause death or urgent heart transplant) in the derivation (n R@@gand
validation (n = 4049) cohorts) by deciles of 3C-HF score. . ‘Qe
-~ Predicted mortality (central continuous line) with 95% confidence intervals (hatched Iin%{&\%\tt%d‘\’&gainst

observed mortality (closed squares) with 95% confidence intervals (vertical bar (\6 . ‘\\_‘3\
° 2@ e°
60 A\
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SN S
50 N e? .
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o
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wll Senni M et al. Int J Cardiol 2013;163:206-11



HEART FAILURE and HbAlc

Hazard ratio

p=0.016

UKPDS 35. BM] 2000, 321: 405-\1&
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Impact of Diabetes on Epidemiology,
Treatment, and Outcomes of Patients

With Heart Failure

‘\6‘
. e ) A0
Alessandra Dei Cas, MD, PuD,* Sadiya S. Khan, MD,{ Javed Butler, MD, MPH,{ Robert J. Mentz, MD,§ G\'o
Robert O. Bonow, MD, MS,|| Angelo Avogaro, MD, PuD,q Diethelm Tschoepe, MD,# Wolfram Do‘e@@\QAD\,\‘PHD k%
. 6‘
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Glycaemic control with sac/vals In

diabetic patients

D
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Seferovic JP et al. Lancet Diabetes & Endocrinology 2017



Time to Insulin Initiation In
diabetic patient

o\
O\
0:20 —— Ena
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c ?(@eo%) p=0-0052
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o 0
qQ 0 1 ) 3
Number at risk A5
Enalapril 1490 1286 786 269
Sacubitril/valsartan 1550 1377 837 284
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Seferovic JP et al. Lancet Diabetes & Endocrinology 2017



Insulin use and prognosis

II Age (baseline) O\Og'\@'
H Durati . “09\
uration of diabetes O\ .
2° @
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NP\ A@F
! [ Pt
aseline Hbalc 6\\‘a (66

<
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l Baseline weight ee e 2\
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|.[I].| Changein Hbalc\“\o (\g
G
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xg,,, Nichols GA et Diabetes Care. 2001



Proposed mechanisms by which dual inhibition of

renin-angiotensin system and neprilysin might lead
to improved glycaemic control
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Gregory Giamouzis & Javed Butler. Lancet Diabetes & Endocrinology 2017



Effect of sac/vals on renal function in
patients with type 2 diabetes

hange from baseline in eGFR (mL/min per 1.73 m? per year)

8 o0
(25\& Noii?&%,enalapril
etes, sacubitril/valsartan
e &
\  @— Diabetes, enalapril
. Q M Diabetes, sacubitril/valsartan
\\\0 S
g \ - T T T
bo™ e T 1 : ;
X Years si domisati
O\ Number at risk ears since randomisation
No diabetes, sacubitril/valsartan 1969 1425 672
No diabetes, enalapril 1937 1344 667
Diabetes, sacubitril/valsartan 1566 1101 504
Diabetes, enalapril 1557 1086 502

)+ 7/ /4 Packer M et al. Lancet Diabetes & Endocrinology 2018
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Comorbidity Burden & Prognosis

Impact of Comorbidities in HFpEF and HFrEF:
Interaction analysis and Population Attributable Fraction

S

. \D
< 2,442 HF patients, 00
o Noncardiac Crude HR Adjusted HR e\, % | PAF pop, %
’:’ megn age 77:1 0’ comorbidities 050, 950 0\@ %({Q 050
% 65% male osicy | 0@Vl @\ oo
% HFrEF 42%; HFpEF 58% Areag sg«am =
Chronic Overall | 1.7 (1,@9 W9 T 3918600 [12617)
o . obstructive o QC) 6
Similar pr'evalence pulmonary disease IIFpIQ} 7L 3,31‘9 14 (1.1-1.8) 40 (16-64) | 13 (4-21)
. . . . (
hon-cardiac comorbidities (»-@rFF (NP2 | 130218 | 50480 12620
eOT . L
@Ve@id g.a@erall 2(1.6-2.5) 1.9 (1.5-2.4) 59 (33-85) | 18(13-22)
Variable HFrEF HFpEF $ é\ Q‘e HFpEF | 1.6(1.2-2.1) 1.9(1.4-2.6) 2 (11-72) | 16 (2-29)
Brlcicomelin: TEEE T HFEF | 2.7 (2-3.8) 19(1.2-2.5) 80 (41-98) | 23 (14-30)
Hypertension _ 0.5(0.7-0.55) Chronic kidney | Overall | 1.9 (1.5-2.3) 1.7 (1.3-2.0) 30 (14-42) | 21 (9-32)
Peripheral Artery Disease 1.9% (a]é@ L }?@K\ ﬁ} disease
Cerebrovascular Disease ]g)ﬁ. [l 5-1.1) HFpEF 1.6 (1.2-2.1) 1.6 (1.3-2.1) 28 (4-42) 18 (6-30)
Chronic Renal Failure Py (1 \azj 1 65§(1.3-2.1)
yrye— HFEF | 2.4 (1.7-3.3) 19(1.7-2.3) 35 (12-56) | 26 (11-42)
WO o variables had signifi
ghbrﬂ_ﬂlﬁ Pﬂlﬂé N0 vairiables had SIZNITICS | gy s Koy 13(1.1-1.6) 14 (12-1.7) 30 (18-60) | 18 (12-23)
esify o - . orx
Dem ?Q indicating no significant c HFpEF | 13 (1.1-1.6) 61424 2057 150629
]E_‘“-ermsease impact between the 2 EF HFEF | 1.7(13-23) | 18(13-22) | 40(14-86) | 22 (11-33)
ancer . Peripheral vascular | Overall | 1.3 (1.1.1.7) T1(00.1.5) - -
Rheumatologic Disorders 1.1(0.8-2.9) 1.3(0.7-2.3) B discase HFpEF | 1.1(0.9-1.9) [2(1.1-1.9) . .
Peptic Ulcer 1.9(0.7-5.0)  1.3(0.6-2.8) I HFrEF 1.7 (1.3-2.5) 13(1.1-1.8) N N
Psychiatric Disorders 1.3(0.6-2.6)  0.6(0.2-1.5) q
l

) . 7/ /4

Iorio A, Senni M,

. Eur J Heart Fail 2018






		Noncardiac comorbidities 

		

		Crude HR

(95% CI)

		Adjusted HR

(95% CI)

		PAF exp, % (95% CI)

		PAF pop, %

(95% CI)



		All-cause mortality



		Chronic obstructive pulmonary disease

		Overall

		1.7 (1.3-2.1)

		1.6 (1.3-1.9)

		39 (18-60)

		12 (6-17)



		

		HFpEF

		1.7 (1.3-2.3)

		1.4 (1.1-1.8)

		40 (16-64)

		13 (4-21)



		

		HFrEF

		1.7 (1.2-2.3)

		1.3 (1.2-1.8)

		45 (34-86)

		12 (3-21)



		Anemia

		Overall

		2 (1.6-2.5)

		1.9 (1.5-2.4)

		59 (33-85)

		18 (13-22)



		

		HFpEF

		1.6 (1.2-2.1)

		1.9 (1.4-2.6)

		42 (11-72)

		16 (2-24)



		

		HFrEF

		2.7 (2-3.8)

		1.9 (1.2-2.5)

		80 (41-98)

		23 (14-30)



		Chronic kidney disease

		Overall

		1.9 (1.5-2.3)

		1.7 (1.3-2.0)

		30 (14-42)

		21 (9-32)



		

		HFpEF

		1.6 (1.2-2.1)

		1.6 (1.3-2.1)

		28 (4-42)

		18 (6-30)



		

		HFrEF

		2.4 (1.7-3.3)

		1.9 (1.7-2.3)

		35 (12-56)

		26 (11-42)



		Diabetes mellitus

		Overall

		1.3 (1.1-1.6)

		1.4 (1.2-1.7)

		39 (18-60)

		18 (12-23)



		

		HFpEF

		1.3 (1.1-1.6)

		1.6 (1.4-2.4)

		32 (7-57)

		15 (5-25)



		

		HFrEF

		1.7 (1.3-2.3)

		1.8 (1.3-2.2)

		40 (14-86)

		22 (11-33)



		Peripheral vascular disease

		Overall

		1.3 (1.1-1.7)

		1.1 (0.9-1.5)

		-

		-



		

		HFpEF

		· (0.9-1.5)

		1.2 (1.1-1.9)

		-

		-



		

		HFrEF

		1.7 (1.3-2.5)

		1.3 (1.1-1.8)

		-

		-








Myocardial-Vascular Dysfunction and
Remodeling
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HFpEF: Pathophysiology
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*LVEDP — A\NPs

e REST &J/or
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Potential Sacubitril/valsartan mechanisms of action in HFpEF patients
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HFpEF. Therapy 2018
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Diuretics ?




RANDOMIZED CLINICAL TRIALS in HEART FAILURE (1986-20018)

VASODILATORS : V-HeFT I, PROFILE, FIRST - O
SO°

o,

ACE INHIBITORS : V-HeFT I, CONSENSUS, SAVE, &° et
SOLVD TREAT/PREYV, 200 AN
\6\\ e\
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EMPEROR-Reduced and EMPEROR-

Preserved HF Qutcome Trials

* Phase 3 randomized double-blind placebo-controlled studies e,&0\0@\2“
* Aim: To investigate the safety and efficacy of empagliflozin vs plg{,@ \gaqm top

of guideline-directed medical therapy in patients with HF{,E\an? I—SJ\BM\E
* Population: T2D and non-T2D, aged 2> 18 years, chrc&g{é@&{&@@ﬂx 11-1V)
@’5\\?6 S

o
eX®
tmpagliflozin 10 mg/d
+ SoC

EMPEROR-Reduced®
LVEF <20%

30-day
follow-up

oGy %ﬁ@ﬁ\%ﬂtie“ts Estimated follow-up ~38 months (event-driven)
@(6\'6 \\G(
o
Q(GQ 6(6\ S—
AR Empagliflozin 10 mg/d

+ SoC

30-day
follow-up

Planned recruitment:
4126 patients Estimated follow-up ~38 months (event-driven)
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Forest plot for congestive heart failure

BMJ 2011;343:d4169 doi: 10.113 N
\O
52
No of events/No in group \0\ \0\\
Study Intensive Standard Risk ratio Mantel- L ratio Mantel-
treatment treatment Haenszel, random ,{6\’\a Haenszel, random
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2°
2223
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Veterans Affairs®®  4/75 1/78 P » 0.7 4.16(0.24 to 71.89)
UKPDS?’ 91/3071 36/113 $ ega 12.6 0.94(0.57 to 1.54)
. oo

PROactive 281/2605 1%{,&6?& A& ° == 20.9 1.43 (1.14 to 1.80)
Dargie et al’’ 7/110 N\\O‘(\a@/@\@ 2.3 1.81(0.37 0 8.78)
ADVANCES 220 53@? 59 931/5569 - 20.6 0.95 (0.75 0 1.21)
ACCURD? é;\aﬁ‘ 124/5123 - 18.3 1.22(0.90 to 1.67)
HUME3 e\‘? 196 4/194 1.5 0.74(0.11105.22)
) 76/892 82/899 15.6 0.93(0.63t0 1.38)
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Test for heterogeneity: 17=0.04, 7°=19.45,

df=8, P=0.01, 1°’=59%
Test for overall effect: z=1.60, P=0.11

0102 05 1 2 5 10
Favours Favours
intensive standard
treatment treatment




Probability of HF-related events with intensive glucose-lowering versus
standard treatment

Am Heart J 2011;162:938- %@
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I >
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Overall (I-squared = 69.0%, P= 004) O 1.20 (0.96, 1.48) 100.00

NOTE: Weights are from random effects analysis
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Why hasn’t intensive glucose control
decreased HF?




Proportion of patients with HF who died at 2-
year follow-up by quintiles of HbAlc
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Empaglifozin inT2D patients with and without

HF — EMPA-

REG Outcome Trial
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