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Patients at risk for HF but
without current or previous
symptoms/signs of HF
and without structural/
functional heart disease or
abnormal biomarkers

Patients with hypertension,
CVD, diabetes, obesity,
exposure to cardiotoxic

agents, genetic variant for
cardiomyopathy, or family
history of cardiomyopathy

Patients without current or
previous symptoms/signs
of HF but evidence of
1 of the following:

Structural heart disease

Evidence of increased
filling pressures

Risk factors and

« increased natriuretic
peptide levels or

» persistently elevated
cardiac troponin

in the absence of

competing diagnoses

Patients with current or
previous symptoms/signs
of HF




From Hypertension to Heart Failure -

Are There Better Primary Prevention Strategies?

Peter A Meredith* Jan Ostergreny
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Prevalence and prognostic impact @

of non-cardiac co-morbidities in heart failure sociery or.
outpatients with preserved and reduced lorio, Sinagra et al.
ejection fraction: a community-based study Eur J Heart Fail 2018
2314 pts
941 HFrEF
1373 HFpEF
Clinical characteristics Overall HFrEF HFpEF P-value 100%
(n=2314) (n=1941; 41%) (n=1373; 59%) (HFrEF vs. HFpEF)
Age, years, mean (SD) 77 (10) 76 (10) 79 (9) <0.001 sox )
Male gender, n (%) 1325 (57) 658 (70) 667 (49) <0.001
NYHA class, n (%) 0% 1
[ 790 (34) 302 (32) 488 (35) 0.06 60% |
[ 993 (43) 392 (42) 601 (44) 0.05 x|
-1v 531 (23) 178 (19) 235 (17) 0.05
Body mass index, kg/m?, mean (SD) 28 (5) 27 (4) 28 (5) 0.001 40% 1
Systolic blood pressure, mmHg, mean (SD) 134 (19) 130 (20) 136 (20) <0.001 o
Heart rate, b.p.m., mean (SD) 73 (16) 73 (17) 73 (16) 0.42
Left ventricular ejection fraction, %, mean (SD) 51(15) 36 (8) 61(7) b
eGFR, mUmin/1.73 m2, mean (SD) 66 (25) 65 (25) 66 (25) 037 i )
Sodium, mEg/L, mean (SD) 139 (12) 139 (12) 139 (12) 0.91
Haemoglobin, g/dL, mean (SD) 132(3) 13Q2) 13 (4) 0.32 EE — e
Ischaemic heart disease, n (%) 1116 (46) 572 (61) 544 (40) 0.001 aondl @8 B BB
Atrial fibrillation, n (%) 1235 (54) 437 (46) 798 (58) <0.001

Non-cardiac co-morbidities, n (%)
Hypertension 1863 (80) 732 (79) 1131 (82) 0.01




From Hypertension to Heart Failure -
Are There Better Primary Prevention Strategies?

Peter A Meredith* Jan Ostergreny
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EXPERT CONSENSUS DECISION PATHWAY

2023 ACC Expert Consensus HFPEF
Decision Pathway on

_ Management of Heart Failure
With Preserved Ejection Fraction

A Report of the American College of Cardiology Solution Set Oversight Committee

29O
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From Left Ventricular Hypertrophy to
Dysfunction and Failure

Davide Lazzeroni, MD; Ornella Rimoldi, MD; Paolo G Camici, MD
Table. Myocardial Perfusion and Coronary Flow Reserve in Normal Controls, and Primary and Secondary LVH Patients

Method n (m'l‘lg,';f}n) (m'f,g,':‘h) CFR Reference
Normal controls
PET 3.484 0.82+0.06 2.86+1.29 3.55+1.36 Gould et ar*®
Physiologic
LVH _
PET 10 0.7420.17 2.69+1.15 3.58+1.02 Radvanetal P
PET 14 0.820.2 NA 6.1x19 Toraa et al
Doppler 52 10.6+3.1 (ml/min) 61.9+17.8 (mVmin) 5.9+1.0 Hildick-Smith et al*
Primary LVH
HCM
PET 345 0.90+0.10 157+0.33 1.8420.36 Gould et al*® —
PET 23 1.02+0.39 1,55+0.58 1.5120.48 Camici et al“ S e
PET 51 0.8420.31 1.50+0.69 1.80+0.70 Cecchi et al*®
PET 61 - 1.90+0.90 - Olivotto et al*
DCM
PET 2 0.80+0.25 1.91+0.76 2.38:0.5 Neglia et al*®
PET 67 0.69+0.23 153+0.79 2.22+0.89 Neglia et al*®
Secondary LVH
Hypertensive heart
PET 20 0.69:0.13 1.42+0.32 NA Neglia et al*
PET 30 0.89:0.18 1.940.62 2.18:0.74 Rimoldi et al*!
Aortic stenosis
PET 20 1.05+0.26 1.99+0.78 1.9:06 Rajappan et al*
Doppler 24 23.3+10.1 (cm/s) 37.8+11.3 (cm/s) 1.76205 Hildick-Smith et al*
Mitral regurgitation

Doppler 3 2848 (cm/s) 56x14 (cm/s) 2105 Akasaka et aF CircJ 2016; 80: 555 - 564



65 aa, Ipertensione (3 farmaci), LDL 135 mg/dl; HbA1C 6.2%; BMI 28; eGFR 58 ml/min/1.73; fumatore




ORIGINAL RESEARCHARTICLE

Trajectories of Cardiovascular Risk Factors and
Incidence of Atrial Fibrillation Over a 25-Year
Follow-Up

The ARIC Study (Atherosclerosis Risk in Communities)

Circulation. 2016;134:599-610.
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Figure 2. Odds ratios (ORs) of cardiovascular risk factors and outcomes over time based on atrial fibrillation

(AF) status and adjusted for age, race, and sex.
An OR <1 or >1 can be interpreted as a lower or higher odds, respectively, of the risk factor or cardiovascular outcome at a
particular time period compared with the odds at the time of AF diagnosis date. Ml indicates myocardial infarction.
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Prevention of atrial fibrillation in patients with symptomatic chronic heart failure
by candesartan in the Candesartan in Heart failure (CHARM program)

392 pts (6.15%) developed AF during FU The effect of candesartan on the incidence of AF
P heterogeneity = 0.57 Odds ratio (95% Cl) P value
| P<.05 Alternative : = | 0.686 (0.470 - 1.002)
5 5.55% Added = ] 0.856 (0.617 - 1.187)
4 -
" Preserved = = — 0.894 (0.618 - 1.295)
27 2 low EF trials .- 0.779 (0.608 - 0.997) .0472
1 - |
. N =177 Overall . 0.812 (0.662 - 0.998) .0476
Placebo Candesartan i

0.2 04 0.6 0.8 1.0 1.2 1.4
OR (95°/o C') =0.81 (066 - 10) Odds ratio (95% CI)

Adjst OR 0.802 (95% C1 0.650- 0.990, P = .039)

Ducharme et al Am Heart J 2006;152:86- 92



Metanalisi di studi randomizzati e controllati sulla
Regressione dell’lpertrofia VS nell’ipertensione arteriosa

B Diuretics
l l B B-blockers
v Ca-antagonists
¢ Bl ACE-inhibitors
N0/ B All-antagonists

80 Trials
4113 patients Schmieder RE et al. Am J Med 2003; 115:41-6
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Effetti di Candesartan vs. Amlodipina su regressione dell’ipertrofia cardiaca, pz ipertesi con diabete di
tipo 2 (n = 40)

LVMI: indice massa ventricolo sinistro.

LVMI (g/m2) LVMI (%)
O —_
PWTd: spessore parete posteriore ventricolo sinistro in diastole.
-5 4
-10 -
PWTd (mm) PWTd (%) B Candesartan
0 W Amlodipina
15 -
-0’5 —
-20 -
p= 0,028
-25 - -20 - 17
IVSTd: spessore setto interventricolare in diastole.
IVSTd (mm) IVSTd (%)
0 0 -1,5
p= 0,031 p= 0,005
-0,5 - -5 - 2 - -20 -
-1 -10
-1,5 -15
p= 0,039
p= 0,043 . . - .
, Iwashima Y et al. Diabetes Research and Clinical Practice
_ 20 -

2006;74:8-14



From Hypertension to Heart Failure -
Are There Better Primary Prevention Strategies?

Peter A Meredith* Jan Ostergreny
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Results of meta-analyses of the randomised trials of antihypertensive drug therapy,
demonstrating the reduction in cardiovascular events

JRAAS 2006;7:64-73



Redefining Blood-Pressure Targets — SPRINT Starts
the Marathon

The NEW ENGLAND
JOURNAL of MEDICINE

Outcomes Data from SPRINT and the ACCORD Trial and Combined Data from Both Trials

Outcome
percent

Nonfatal myocardial infarction
SPRINT
ACCORD trial
Combined

Stroke
SPRINT
ACCORD trial
Combined

Heart failure
SPRINT
ACCORD trial
Combined

Primary outcome as defined
in each trial

SPRINT
ACCORD trial [ |
Combined

Event Rate per Year with Standard Treatment

Risk Ratio (95% CI)

P Value for
Heterogeneity

0.89 (0.74-1.07) 0.8

—
—l
>

0.75 (0.58-0.97) 0.1

0.77 (0.62-0.95)  0.07

0.81(0.72-092) g3

| | | T
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Stroke | Heart M Unexpected
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death
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P
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Treatment
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Pekrovic. NEJM 2015 373;22



Curva dose-effetto nella ipertensione arteriosa:
profilo di efficacia di 4 antagonisti recettoriali dell’angiotensina Il (ARBs)

= | osartan

Valsartan
== |rbesartan

— === Candesartan
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Losartan 0 25 50 75 100 mg
Valsartan 0 40 80 240 160 mg
Irbesartan 0 75 150 225 300 mg
Candesartan 0 4 8 12 16 mg

Elmfeldt D et al. Blood Pressure 2002;11:293-301



Efficacia antipertensiva di candesartan in pazienti anziani
ipertesi (n =350)

Candesartan Candesartan
Prima dose 12 settimane Prima dose 12 settimane
8 mg 8-16 mg od 8 mg 8-16 mg od
2h 4h 24h 2h 4h 24h
0 0
=)
= S
E 7 3
ko o
o e
£ 10 & 6
% (=)
w *k*k
-8 -
* p<0,05
-15 ** p<0,01
*** p<0,001

Candesartan produce una riduzione significativa di SBP e DBP (-13,6 mmHg/-7,5 mmHg rispettivamente)

Mclnnes GT et al. Journal of Human Hypertension 1997, Suppl. 2; S75-S80



CHARM TRIAL

7,601 patients with heart failure

3 Individual component randomized trials with the ARB candesartan (4 or 8 mg/day,
titrated to target dose of 32 mg) or placebo

CHARM Added CHARM Alternative CHARM “Preserved”
Patients with LVEF <40% Patients with LVEF <40% Patients with LVEF >40%
and treated with an ACE- and ACE-inhibitor with or without ACE-
inhibitor intolerant inhibitor

Endpoints (follow-up minimum 2 years):
Primary — Component trials: cardiovascular mortality or CHF hospitalization
Primary — Overall trial results: All-cause mortality

Lancet 2003 Sep 6;362(9386):759-66.



(3 @ Effects of candesartan in patients with chronic heart failure
and preserved left-ventricular ejection fraction: the CHARM-
Preserved Trial

Placebo Candesartan

Number of patients 1509 1514
Total follow-up years 4374.03 4424.62
Number of deaths 237 244
Number of CV deaths 170 170
= _ 50_ umber of aths
g = All-cause hospitalisation
T w « patients with = 1 admission 920 912
5= 40_‘ « patients with = 2 admissions 552 556
= O Hazard ratio 0-89 Pt - >
8 e (95% Cl 077_103)' p:0_1 18 « total admissions 2484 2463
g 8 204 Adjusted hazard ratio 0-86, p=0-051 Cardiovascular haspitalisation
57 « patients with > 1 admission 659 631
a ‘g Placebo « patients with > 2 admissions 339 311
: g 20_ « total admissions 1434 1304
. —
z 8 'N° Hospital admission for HF
.9 8. _ * paElems Wil (no. oI nospiansanons)
t o 10 1 164 135
oL
(=™ 2 55 56
e @ 3 25 23
o 0- ’
[ T T T T T T 1 ! e ’
0O 05 10 15 20 25 30 35 § 9 4
) Time (years) ¢ ! !
Number at risk 7 2 2
Candesartan 1514 1458 1377 833 182 8 2 0
Placebo 1509 1441 1359 824 195 9 2 0
13 1 0
16 1 0
* patients with = 1 admission 278 230
« patients with = 2 admissions 114 95

Yusuf et al Lancet 2003; 362: 777-81 « total admissions 547 392




Cause of discontinuation
Hypotension

Increase in serum creatinine
Hyperkalaemia

Candesartan Placebo p
(n=3803) (n=3796)

132 (3-5%)  66(1-7%) <0-0001
234 (62%)  115(30)  <0-0001
85(22%  21(06%) <00001

Lancet 2003 Sep 6;362(9386):759-66.




Aldosterone pg/mL (median) “amlpma

]

|
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Candesartan, median 143
[25%-75%] [87.8-216.3]

Control, median 141
[25%-75%] [90.0-201.0]

Differences between baseline and end of study: p*=0.009
* Mann Whitney

129
[83.0-187.0]

144
[105.0-229.5] CandHeart Results

Aleksova A, Sinagra G et al
Cardiovasc Drugs Ther, 2012



LVIDd/BSA mm/m?2 (median) e

|

Candesartan, median 32.5 31.8 31.3
[25%-75%] [29.8-36.0] [29.3-34.7] [28.8-33.7]
Control, median 33.5 32.6 32.5

[25%-75%)] [30.0-37.1] [29.0-36.2] [28.8-36.2]

Differences between baseline and 12 weeks: p*=0.05 |
Differences between baseline and end of study: p*=0.12 Aleksova A, Sinagra G el al

* Mann Whitney Cardiovasc Drugs Ther, 2012



Ejection fraction % (median) \ ,,

Candesartan, median 36 39
[25%-75%] [30-40] [34-46]

Control, median 35 37
[25%-75%] [30-39] [31-44]

Differences between baseline and 12 weeks: p*=0.09
Differences between baseline and end of study: p*=0.01
* Mann Whitney

40
[35-49]

37
[32-45]

Aleksova A, Sinagra G et al
Cardiovasc Drugs Ther, 2012



ORIGINAL INVESTIGATIONS

Dynamic Trajectories of Left Ventricular L) Idiopathic DCM Hypertensive CM Alcohol CM
Ejection Fraction in Heart Failure 60 4
Josep Lupén, MD, PuD,**“? Giovana Gavidia-Bovadilla, MSc,*' Elena Ferrer, MD,” Marta de Antonio, MD, PxD,*"
Alexandre Perera-Lluna, PuD,"*" Jorge Lépez-Ayerbe, MD,” Mar Domingo, MD, PxD,* Julio Niifiez, MD, PuD,% 5 5 -
Elisabet Zamora, MD, PuD,*""? Pedro Moliner, MD,*" Patricia Diaz-Ruata, MSc,"® Javier Santesmases, MD,"
Antoni Bayés-Genis, MD, PuD*"><¢
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60 - 60 -
A 50 - 55 - 55
50 - 50 +
45
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€ 4o 40 40
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> 35 - 35 -
35 < 0 O O 1 30 - 30 -
p " 35 27 27 12 8 5 2 0 0 70 59 47 30 21 18 7 4 1
30 ] T 1 ] 1 ] 1 1 ] 1 1 ] 1 T 1 ) T 1 ]
o1 3 5 7 9 1 13 15 o1 3 5 7 9 1M 13 15
T T T T T T T T T
0 1 3 5 7 9 n 13 15 Years of Follow-Up
Years of Follow-Up
Nonischemic, N= 498 436 353 203 131 80 51 % 14 —— Idiopathic DCM —— Hypertensive CM —— Alcohol CM —— Toxic CM Valvular Disease
Ischemic, N= 662 588 450 267 7 107 75 47 24
—— Nonischemic —— Ischemic

JACC vol 72, no 6, 2018:591-601



Prevalence and Prognostic Implications m
of Longitudinal Ejection Fraction

Predictors of EF increase
Gianluigi Savarese, MD, PuD,™* Ola Vedin, MD, PHD,"'("‘ Domenico D’Amario, MD, PHD,“ Alicia Uijl, MD, PuD,**

UIf Dahlstrdm, MD, PxD,’ Giuseppe Rosano, MD, PxD,* Carolyn S.P. Lam, MD, PuD," Lars H. Lund, MD, PrD*

Family type
(Married/Cohabitating vs. Living alone) .- 1.19(1.01 - 1.40)
Hypertension
(Yesvs.No) |l ---.- @ 1.25(1.05-1.49)
Income
(>=vs.<median) || .- 1.32(1.12-1.57)
Anemia
(Yfesws.No) | e s e 1.37 (1.14-1.65)
Planned FUP in HF nurse-led clinic
(Yfesws.No) | - 1.38(1.15-1.65)
Atrial Fibrillation/Flutter
(Yesws.No) | .- 1.38 (1.13-1.68)
COPD
(Yesvs.No) | - 1.41(1.14-1.73)
Caregiver
(Outpatientvs. Inpatient) | .- 1.54 (1.30-1.82)
Sex
(Female vs. Male) —a— 1.76 (1.47 - 2.12)
I | I |
0.25 0.50 1.0 25 5.0
OR (log-scale)
Lower Odds for Higher Odds for
EF increase EF increase

JACC Heart Failure vol 7, 2019: 306-17



COPLACE

THM- Ipertensione Arteriosa e HF o g

ROMA, 25 - 27 Giugno 2026

SEDE DEI LAVORI

« Ipertensione arteriosa conferisce HR 3 for HF;

« Riduzione RR HF in terapia fra il 30-60%;

« Rimodellamento VSin concentrico predittore eventi fatali e HF;

« Inibizione RAAS costituisce prima scelta nella prev HF;

« Fra gli ATIIRa Candesartan coniuga potenza d’inibizione recettoriale, controllo PA ed
effetti su massa e spessori Vsin

« BB, SGLT2, GLP1A, CaAtg, diuretici;

o Target <130/80 mmHg; se HFrEF <120/70 mmHg;

o Presidio sul danno d’organo....e sull’aderenza!



