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Temporal trends in Prevalence of Diabetes and Heart Failure

The global burden of diabetes
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The diabetes and heart failure intersection
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The diabetes and heart failure intersection
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Prevalence of HF per 1,000 people.
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Prevalence of HF RCTs of 2 antidiabetic drugs
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Annual incidence rates of HF per 1,000 people.
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Association between mean haemoglobin A1c
concentration and all cause mortality and heart failure.
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The diabetes and heart failure intersection
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Higher prevalence of diabetes in heart failure
Population-based data
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Prevalence of DM in RCTs of HF

HFrEF: Prevalence of diabetes
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More severe HF is associated with a higher incidence of T2DM

- Observational study, n=2,6216 patients without T2DM at baseline, follow-up: 7.7 s(gars -
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PARADIGM-HF: Dys-glycaemia in heart failure
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Risk Related to Pre-Diabetes Mellitus and Diabetes Mellitus
in Heart Failure With Reduced Ejection Fraction

Insights From Prospective Comparison of ARNI With ACEI to Determine
Impact on Global Mortality and Morbidity in Heart Failure Trial

>
\O\OQ\
,,a‘oe
~ Cardiovascular death or HF hospitalization & wot
S \‘\3(\ (&\\'a
IR\
&

Log rank
test <0.001

( 3 ¥ L ¥ ] | | ]
L e N0 5 1 15 2 25 3 35
‘ \306\ 0 of \\ Years from randomization
o
Normal HbA1c Pre-diabetes
Undiagnosed diabetes Diabetes

Kristensen et al. Circulation Heart Fail 2016



Risk Related to Pre-Diabetes Mellitus and Diabetes Mellitus
in Heart Failure With Reduced Ejection Fraction
Insights From Prospective Comparison of ARNI With ACEI to Determine
Impact on Global Mortality and Morbidity in Heart Failure Trial -
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Comorbidity Burden & Prognosis (ClinicalTrials.gov Identifier: NCT02946476 )
Impact of Comorbidities in HFpEF and HFrEF:
Interaction analysis and Population Attributable Fraction
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2,442 HF patients,
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Similar prevalence

non-cardiac comorbidities

Variable HFrEF

Diabetes mellitus
Hyp

1.8% (1.3-3.3)

Cere

e\
Noncardiac Crude HR Adjusted HR Y% | PAF pop, %
biditi % CI
comorbidities (95% CI) (95% C\ID\Qm ‘\ ) (95% CI)
NI m@(ﬁy \. \\6‘
-cause \
Chrom Overall | 1.7 (1 \)k‘?\\ @%\96) 39 (18-60) |12 (6-17)
ronic vera - =
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S HFEF | 2.7 238 T9(1223) | 80 @198) |23 (14-30)

& DM is one of the most disabling comorbidities complicating HF

Chronic Renal Failure. ., o Q - $1X32) 16§(1321) HFIEF | 24(1.733) | 19(1.7-23) | 35(12-56) |26 (11-42)
Anemia Q 2-3.0)  1.9¥(1.4-2.6)
Chronic Pulmed se,(,@e 1 3§ (1218 14§(L1-L8) Diabetes mellitus | Overall | 1.3 (1.1-1.6) 14(12-1.7) | 39(18-60) |18 (12-23)
(¢) ;

Obesity }6\3 ?G 0.6(04-05)  0.6(04-0.5) HFpEF | 13 (11-1.6) | 161424 | 32057 [5G35
Dem 2.8%(1.2-69) 0.6(0.9-4.8)
Liver Disease 1.3(0.7-2.6)  0.8(0.4-1.6) . HFrEF 1.7 (1.3-2.3) 1.8 (1.3-2.2) 40 (14-86) 22 (11-33)
Cancer 1.3(0.9-3.7) 1.2#(0.7-2.1) 0.8 Peripheral vascular | Overall 1.3 (1.1-1.7) 1.1 (0.9-1.5) - -
Rheumatologic Disorders 1.1(0.82.9) 1.3(0.7-2.3) 0.9] disease HFpEF | 1.1(0.9-1.5) 1.2 (1.1-1.9)
Peptic Ulcer 1.0(0.7-50) 13(0.628 0. HFrEF | 17(1.3-2.5) 13(1.1-1.8)

. e 13(0.62.6) 0.6(02-15) 0.1
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		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)

		-

		-
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RANDOMIZED CLINICAL TRIALS in HEART FAILURE (1986-2018)

HF HF and diabetes
(including diabetes)

* VASODILATORS :

« ACE INHIBITORS :

* Al RANTAGONISTS:

- Ca ANTAGONISTS :

* DIGITALIS :

. INOTROPES .2,
S50 @\

AW e
. AMIOBRARONE"
9\C4

* BETA-BLOCKERS :

66
\‘ PROMISE VEST, PRIME I --

N\

V-HeFT |, PROFILE, FIRST --

V-HeFT Il, CONSENSUS, SAVE, SO
SOLVD TREAT/PREYV,
NETWORK, ATLAS ‘
6 o
ELITE, RESOLVD, E\I.)Klgﬁ\\l \}g@&?—leFT -
o\
9
PRAISE, V- CI(LJQ \GH-1 .
5?/
ﬁb PE{H\.GDIGOXIN MRG, CADS, -
E, DIG

GESICA, CHF-STAT --

XAMOTEROL, MDC, CIBIS |, CIBIS |l --
ANZ, US CARVEDILOL, MERIT, BEST
COPERNICUS, CAPRICORN

PARADIGM --




COPERNICUS
Effect of Carvedilol on All-Cause Mortality

o
Diabetics (n = 589) Non-Diabetics (n 5700)
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Effect of B-blockade on
All-cause Mortality by Diabetic status
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COMET

New onset of diabetes
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Number at risk Time (years)
Metoprolol 1,147 991 879 764 626 221
Carvedilol 1,151 1,014 908 827 705 254



EMPHASIS-HF
Eplerenone and new-onset diabetes
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Preiss et al. European Journal of Heart Failure, 2014

Azienda Ospedaliera

Papa Giovanni XXIII



Efficacy and safety of ivabradine in patients
with chronic systolic heart failure and diabetes:
an analysis from the SHIFT trial

Michel Komajdal*, Luigi Tavazzi?, Bernard G. Francq?3, Michael Bohm4, \0(5\6'
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SOLVD study : pazienti diabetici
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Inhibitors and Beta-Blockers in the
Management of Left Ventricular Systolic

Efficacy of Angiotensin-Converting Enzyme

Dysfunction According to Race, Gender, and Diabetic Status Q\a
A Meta-Analysis of Major Clinical Trials \06\0\0
. OO .
36\(? \\0‘\\
1’y Q(\ \(\\’\'a
\O" o
Table 4. Effect of ACE Inhibitors on Mortality From Heart Failure in Diabetic and Hog@bx
\U"
S8 i ©
Total  Nendiabefic D.m:50\9 RRS (NShdiabetic RR, Diabetic RRR
Studv Name M ™ . G {95% Cl) (95% C1) (95% CI)

CONSENSUS 253 197 @&“ Qﬁ@gu 0.64 (0.46-0.88) 106 (065-174) 167 (0.93-3.01)
SAVE 2,231 '% 492 .82 (0.68-099) 082 (0.68-1.16) 1.09{0,79-1.50}
SMILE 1,556 O ?/\’,2 g}’\(\ 30 0.79 (0.54-1.15) 0.44(022-087)  056(0.25-1.22)
SOLVD-Prevention 4 :e:e Iié‘l 647 0.97 (0.83-1.15) 075(0.55-1.02) 077 (0.54-1.09)
SOLVD-Treatment \,& (5\0(‘ 1,906 663 0.84 (0.74-0.95) 101 (0.85-121)  1.21(0.97-150)
TEACE R ]*ﬂe 1512 297 085 (074097 (L7 (0 570945 BT (0.65-1.15)
Random effects posled cqfifie. (@, 10,188 2398 0.85 (0.78-0.92) 0.84 (070-1.00) | 1.00(0.80-1.25)

Albbreviaticns \’@h“l:-l-.- ;.Wumn}'m: o= 1 Abbreviation Box.

oRvy e

Shekelle et al: Journal of the American College of Cardiology Vol. 41, No. 9, 2003
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PARADIGM-HF
Changes in mean HbA1c in
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Kaplan-Meier curves of time to
insulin initiation

2
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PARADIGM-HF
HFrEF, Diabetes and worsening renal function
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Myocardial-Vascular Dysfunction and
Remodeling
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NO/cGMP pathway

Neprilysin inhibitor
PARAMC JUNT trial
PARAGON trial

Natriuretic
peptides

P Vascular
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Senni M et al. Eur Heart J 2014
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sGCs Produce Pressure-independent Reduction of
Left Ventricular & Vascular Fibrosis
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Reduction of cardiac & renal fibrosis —
important co-morbidity in heart failure

sGC stimulator riociguat
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Sac/vals mechanisms of action in HFpEF
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Conclusions
Heart failure: Why does diabetes matter?
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Conclusions
Treatment of HF in diabetes: Key points

e Response to most evidence-based treatrr?l}o%nt%a'
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