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Scompenso cardiaco a EF
ridotta (HF-rEF):

- si caratterizza per una
compromissione della funzione
sistolica cardiaca espressa da
una riduzione della frazione
di eiezione del ventricolo

sinistro

Scompenso cardiaco a
funzione preservata (HF-pEF)

- conserva una buona funzione
sistolica, ma rappresenta un
gruppo eterogeneo in cui la
disfunzione diastolica ¢é
I’alterazione pit comune nel
70% di questi pazienti

BHFrEF OHFpEF OHFpEFdiadisf

@ .. The prevalence of diastolic heart failure varied from 13 to 74% of all
heart failure cases

Natural history of diastolic heart failure was considered to be more
benign than systolic heart failure with a lower mortality and morbidity rate

 Echeverria 1983, Dougherty 1984, Soufer 1985, Cohn 1990, Wheeldon 1994, Vasan 1995
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= ..Epidemiological and clinical
studies reported prevalences
of HFpEF between 40% and
71% in heart failure patients
(averege 54%)

Owan 2006, Abhayaratna 2006, Mosterd
2007, Biagi 2007, Tsutsui 2010
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Total HF
HFrEF
HFpEF

Heart failure incidence; Total, HFrEF, and HFpEF

Follow-up (years)
8569 8313 7966 7638 7312
8569 8322 7991 7669 7351
8569 8336 8031 7721 7412

6633
6693
6747

= ..Moreover, the prognosis of patients suffering from diastolic
HF is as ominous as the prognosis of patients suffering of

systolic heart failure

* Cleland 2003, Owan 2005, Yancy 2006, Liao 2006, Bhatia 2006, Aurigemma 2006
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HFPEF LVEF

Populationdased studies

Adabaget d.”?
(1995 - 2000)

Owaneal’
(1987 -2001)

Sataetal”
(1999~ 2001)

Perez de ldaetd.™
(2002 -2003)

1993)

CHARM. Presened'®
(1999 - 2000)

TIME.CF'7 (2004)

22 hospitals,
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Mayo Clinic
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164 hospitals,
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Chan 2013



Diagnostic flowchart on ‘How to diagnose HFNEF’
in a patient suspected of HFNEF.

How to diagnose HFNEF

| Symptoms or signs of heart failure |

|

Normal or mildly reduced left ventricular systolic function
LVEF > 50%
and
LVEDVI < 97 mL/m?

|

Evidence of abnormal LV relaxation, filling, diastolic
distensibility, and diastolic stiffness

e T

Invasive Haemodynamic measurements Tp Biomarkers
mPCW > 12 mmHg EIE'>15 i 15>EIE'>8 NT-proBNP > 220 pg/ml
or or
LVEDP >o:6 mmHg BNP >200 pg/mL

7>48ms / \

or
b>0.27 Biomarkers Echo - bloodflow Doppler D
NT-proBNP > 220 pg/mL E/A.s,.< 0.5 and DT, > 280 ms EIE' >8

or or
| —, >
BNP >200 pg/mL A Ador Rols

LAVI > 40 mL/m?
or
LVMI >122 g/m?(Q); >149 g/m? (3)
or
Atrial fibrillation
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ow to exclude HFNEF

Breathlessness, without signs of fluid overload
NT-proBNP > 120 pg/mL
or BNP >100 pg/mL

| e

Evidence of pulmonary disease

* Yes

Consider pulmonary disease

Evidence of valvular or pericardial disease —_— Consider valvular or pericardial disease
Yes

*No

LVEF > 50% —_— Consider HFREF
No

+ Yes

LVEDVI < 76 mL/m?2 e ———— Consider high output state
No

* Yes

LAVI < 29 mL/m 2
and no Atrial Fibrillation
* Yes

LVMI<96 g/m?2 (Q); <116 g/m2(J) Consider HFNEF

............. see Figure1
l Yes

S>6.5cm/s
and E/IE’<8

Y
* i Consider coronary artery disease with
NO HFNEF _ > deficient angina warning

European
3 ‘-Heartjoﬁfef_\al 6
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B.N. (f. 59 a)
Dispnea CF 3
IDDM

LVEF 2D 53%

LVd Mass Ind (ASE)
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Diagnostic flowchart on ‘How to diagnose HFNEF’
in a patient suspected of HFNEF.

How to diagnose HFNEF

| Symptoms or signs of heart failure |

|

Normal or mildly reduced left ventricular systolic function
LVEF > 50%
and
LVEDVI < 97 mL/m?

|

Evidence of abnormal LV relaxation, filling, diastolic
distensibility, and diastolic stiffness

e T

Invasive Haemodynamic measurements Tp Biomarkers
mPCW > 12 mmHg EIE'>15 i 15>EIE'>8 NT-proBNP > 220 pg/ml
or or
LVEDP >o:6 mmHg BNP >200 pg/mL

7>48ms / \

or
b>0.27 Biomarkers Echo - bloodflow Doppler D
NT-proBNP > 220 pg/mL E/A.s,.< 0.5 and DT, > 280 ms EIE' >8

or or
| —, >
BNP >200 pg/mL A Ador Rols

LAVI > 40 mL/m?
or
LVMI >122 g/m?(Q); >149 g/m? (3)
or
Atrial fibrillation
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Diagnostic flowchart on ‘How to diagnose HFNEF’
in a patient suspected of HFNEF.

How to diagnose HFNEF

| Symptoms or signs of heart failure |

|

Normal or mildly reduced left ventricular systolic function
LVEF > 50%
and
LVEDVI < 97 mL/m?

|

Evidence of abnormal LV relaxation, filling, diastolic
distensibility, and diastolic stiffness

e |

Invasive Haemodynamic measurements Tp v Biomarkers
mPCW > 12 mmHg EIE'>15 i 15>EIE'>8 NT-proBNP > 220 pg/ml
or or
LVEDP >o:6 mmHg BNP >200 pg/mL

7>48ms / \

or
b>0.27 Biomarkers Echo - bloodflow Doppler D
NT-proBNP > 220 pg/mL E/A.s,.< 0.5 and DT, > 280 ms EIE' >8

or or
| —, >
BNP >200 pg/mL A Ador Rols

LAVI > 40 mL/m?
or
LVMI >122 g/m?(Q); >149 g/m? (3)
or
Atrial fibrillation
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ow to exclude HFNEF

Breathlessness, without signs of fluid overload
NT-proBNP > 120 pg/mL
or BNP >100 pg/mL

b

Evidence of pulmonary disease

* Yes

Consider pulmonary disease

Evidence of valvular or pericardial disease —_— Consider valvular or pericardial disease
Yes

No
LVEF > 50% —_— Consider HFREF
No

Yes
LVEDVI < 76 mL/m?2 e ———— Consider high output state
No
‘ Yes

LAVI < 29 mL/m 2
and no Atrial Fibrillation

No
* Yes
LVMI <96 g/m2 (Q); <116 g/m2(3) No ‘ Consider HFNEF
-
............. see Figure1
l Yes
S>6.5cm/s No

and E/IE’<8

Y
* i Consider coronary artery disease with
NO HFNEF _ > deficient angina warning
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@ European Heart Journal (2012) 33, 17501757 CLINICAL RESEARCH
orca doi10.1093/eurheartj/ehr254 Heart failure/cardiomyopathy

The survival of patients with heart failure with
preserved or reduced left ventricular ejection
fraction: an individual patient data meta-analysis

Meta-analysis Global Group in Chronic Heart Failure (MAGGIC)

w
o
i

Mortality (%)
no
o

Adjusted HR 0.68 (0.64, 0.71)

2 3

Numbeér & nsk

H-REF 28803
HF-PEF g8
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Outcomes in patients with heart failure with ([ e
preserved, borderline, and reduced ejection
fraction in the Medicare population

Richard K. Cheng, MD, MS,* Margueritte Cox, MS,” Megan L. Neely, PhD," Paul A. Heidenreich, MD, MS, ©
Deepak L. Bhatt, MD, MPH,  Zubin J. Eapen, MD, MHS, " Adrian F. Hernandez, MD, MHS, " Javed Butler, MD, MPH,

Clyde W. Yancy, MD, MS, " and Gregg C. Fonarow, MD* Richmond, VA and Durbam, NC
(Am Heart } 2014;168:721730.63.)

A All-cause Mortality B All-cause Rehospitalization

08

— Reduced LVEF
~—  Borderine LVEF
= Presemed LVEF

P < 0001

P < o001

Probablity Estimates
04
Probablty Estmates

| T T . T T T T
0 100 200 300 0 100 200 300

Time (days) Time (days)
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w »
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Outcomes in patients with heart failure with ([ coss
preserved, borderline, and reduced ejection
fraction in the Medicare population

Richard K. Cheng, MD, MS,* Margueritte Cox, MS,” Megan L. Neely, PhD," Paul A. Heidenreich, MD, MS, ©
Deepak L. Bhatt, MD, MPH, * Zubin J. Eapen, MD, MHS, " Adrian F. Hernandez, MD, MHS, ” Javed Butler, MD, MPH,*

Clyde W. Yancy, MD, MS,f and Gregg C. Fonarow, MD* Richmond, VA and Durbam, NC
(Am Heart ) 2014;168:721730.e3.)

— Reduced LVEF
= Baoardetline LVEF
— Preserved LVEF

W HFrEF

W HFbEF
HFpEF

Probhablity Estimates
0.4

wn
(@)

=
o

w
o

Rate Estimate at 1 Year

N
(@)

Mortality All-cause readmission Cardiovascular HF readmission
readmission
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@ European Journal of Heart Failure (2013) 15, 604-613 REVIEW

AN doi:10.1093/eurjhf/hft062

u
vvvvvvvvv

How do patients with heart failure with preserved
ejection fraction die?

Michelle M.Y. Chan'? and Carolyn S.P. Lam™"3*

[ unknown

| Non-CV Deaths

- - B CV Deaths
©

o

&) R: HFREF
5 P: HFPEF
- .

X

100% - A B
90% | HH | R
80% 5 N E . =
70% ‘- - - :
60%

s0% Bl P ™ P L
iyl H EEEE § B B
30% - Bmm— W =—= b
20% 5 EEEm § =a. |
10%

RN R P R

P P R P R P

JCARE-CARD?' Henkel et a/?® Adabag efal.?® CHARMZ?’ DIG 854,55
1 j 1 ]

Community-based Studies Randomized Clinical Trials

Total deaths-cardiovascular related: 60% HFrEF vs. 50% HFpEF, whether considering
data from RCTs or 80% vs. 70% from no-RCT studies.

Conversely, non-cardiovascular deaths constitute a larger proyor’rion of deaths in

Hch‘f.F ’Shan in HFrEF (30% vs. _15% from RCTs; 50% vs. _30% in community-based
studies
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@ European Heart Journal (2014) 35,1022-1032 REVIEW
06

doi:10.1093/eurheartjlehu067
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Controversies in cardiovascular medicine

Heart failure with preserved ejection fraction:
a clinical dilemma

Michel Komajda'* and Carolyn S.P. Lam?

HFpEF as a transitory
stage to HFrEF

HFpEF as a distinct
entity from HFrEF

Bimoda distribution of LVEF in

F epidemioloai
- e Ogic studies
! g :lizl?utlon of LVEF ' and registries
rials
Distinct
rEccentric LV re odeling

modelling in crr. | LV remodeli
[ hypertensiy e g

e heart diseas
& g
(Subtle LV syerr - .'r?tést'”.‘?‘ cellular, subcellufar ang
- systolic dysfunction? rstitial Characteristics (Table 1
dpEF and severe diastglic )

‘ ysfunction in HFrEF Disttrixr:eCt W o
t, J rapies in trigjs
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Impaired
Relaxation

Alteration of the

Reduced Ventriculo-arterial LV dilatation

coupling with preserved EF%
H F E F (incipient cardiomyopathy)
p Pericardial Ischemic heart

Impaired disease disease
Filling

Ventilatory Tachy- Mitral and aortic
Inefficiency arrhythmias valve disease

Compliance

Impaired
Contractile
Response

Vot IV dyssynchrony
obstruction

Pulmonary HTN

Signs and symptoms of heart failure
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Journal of the American Callege of Cardiology V. 62, No. 4, 2013
© 2013 by the American Callege of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc. http://dx. doi.org/10.1016/j jacc.2013.02.092

STATE-OF-THE-ART PAPER AND COMMENTARY

A Novel Paradigm for Heart Failure With

Preserved Ejection Fraction

Comorbidities Drive Myocardial Dysfunction and Remodeling
Through Coronary Microvascular Endothelial Inflammation

Walter J. Paulus, MD, PuD,* Carsten Tschépe, MD, PuD+t

Myocardial Remodeling in HFPEF, HFREF and Advanced HFREF
HFPEF HFREF Advanced HFREF

“Overweight'Obesity |  -IL§

i *Hypertension ¢ L <TNF e
 *Diabetes Mallitus ) +aST2 ; PG
i «COPD i i *Pentraxin | i *TNF-e |

V(gn E-s@cﬂ‘ﬁ/ Y GCAM E-sejectin
ROS < = OSNET
NO| & I\ J N ! g
ToFB Collagen
Collagen

1

sIschemia : ‘*Ischemia
- sInfection ! : sInfection |

+Toxicity i «ToXicity
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Impaired
Relaxation

Energy depletion
Dysregulation of Ca**

Reduced

Compliance

Impaired NO synthesis
Abnormal neuro-

adrenergic tone

{+ Cardiomyocyte

Stiffness
(Titin posttx changes)
© Cardiomyocyte
Hypertrophy

Diastolic
Dysfunction

1 Fibrosis

Impaired contractile
Response
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Energy depletion
Dysregulation of Ca**

B-adrenergic receptor S~

desensitization

Elevated
Filling
Pressures

Alteration of the
Ventriculo-arterial
coupling

Sodium and water

» HFpE

Stiffening of the major
arteries
Paradoxical { SVR
[
!

retention

Ventilatory
Inefficiency

V/Q mismatch
Abnormal chemical
Sensors
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No. 5, 2014
1097/$36 .00

Journal of the American College of Cardiolagy Vol 63,
© 2014 by the American College of Cardilogy Foundation ISSN 0735~
Publiched by Elsevier Inc. hitp//dxdoiorg/10.101

Impaired Systolic Function by Strain Imaging in
Heart Failure With Preserved Ejection Fraction

Elisabeth Kmigher-Krainer, MD," Amil M. Shah, MD, MPH,* Deepak K. Gupta, MD,*

Angela Santos, MD,* Brian Claggett, PuD,* Burkert Pieske, MD,t Michael R. Zile, MD,{

Adriaan A. Voors, MD,§ Marty P. Lefkowitz, MD,|| Milton Packer, MD,§ John J. V. McMurray, MD,#
Scott D. Solomon, MD,* for the PARAMOUNT Investigators

HFpEF

Controls HHD HFpEF overall
(n=50) (n=44) (n=219) LVEF 45-50%  LVEF 50-55% LVEF >55%

£ % +
B | ongitudinal ™ Circumferential

w

Strain (%)

Average Longitudinal and Circumferential Systolic Strain
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Effects of Exercise on Left Ventricular Systolic and
Diastolic Properties in Patients With Heart Failure
and a Preserved Ejection Fraction Versus Heart Failure
and a Reduced Ejection Fraction

Michael R. Zile, MD: Barbro Kjellstrom, BMA. PhD: Tom Bennett, PhD: Yong Cho, PhD:
Catalin F. Baicu, PhD: Mark F. Aaron, MD: William T. Abraham, MD: Robert C. Bourge, MD:

Fred J. Kueffer, MS (Circ Heart Fail. 2013;6:508-516.)

HFpEF

—— Baseline
------ Exercise

150
LV Volume

100
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Riserva sistolica e dlasfoluca

eeeeee

W M. Bpihe N, ) “
= In normali aumento E, E’ durante sforzo " [7“ P" r' .M..J\(\u.:.‘IL
= E/E’ costante

= Disfunzione diastolica latente

= E/E’ sforzo > E/E’ riposo
= E/E'>15

“r e “I,\
DY NS JaN I",*

Indice di riserva Sistolica longitudinale =
AS’x [1-(1/S’basale)] :
Indnce di riserva Diastolica longitudinale = :
' A€’x [1-(1/€’basale)]
Variazione percentuale onda S’=
AS’/ S’ basale * 100
Variazione percentuale onda €’=

i AT bole t 00
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J Card Fail. 2011 April ; 17(4): 301-308. doi:10.1016/j.cardfail.2010.11.004.

Decreased Cardiac Functional Reserve in Heart Failure with A EF HFpEF = 0.4+1.9% vs. control = 19.0£1.4%; p<0.001
Preserved Systolic Function Velocities HFpEF vs.control p<0.05

Holly S. Norman, PhD1, James Oujiri, MDZ, Shane J. LaRue, MDZ, Carrie B. Chapman,
MD<, Kenneth B. Margulies, MD3, and Nancy K. Sweitzer, MD, PhD2

Dynamic change in
Systolic Strain Rate (S')

Lateral Longitudinal Velocity

>
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Hrpet

2 - T 2
* .
0
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Dobutamine Dose [ug/kg/min)
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Fold-change in Strain Rate
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Dynamic change in
B. Early Diastolic Strain Rate (E’)

® Cortood
. ety

.
.
L]
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1 l |
0
0 2 - 8 16
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B. Septal Longitudinal Velocity
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o
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Table 2
“““““ Echocardiographic parameters of HFPEF patients.

Left ventricular long-axis performance during exercise is an important @
prognosticator in patients with heart failure and preserved
ejection fraction

Jing Wang *', Fang Fang ', Gabriel Wai-Kwok Yip !, John E. Sanderson *', Wei Feng ', Jun-Min Xie !,
Xiu-Xia Luo ', Alex Pui-Wai Lee *', Yat-Yin Lam **!

Event (n = 43) No event (n = 37) p value

LVSI_rest (ml/m?) 422 + 8.7 459 + 11.2 NS
LVSI_exercise (ml/m?) 436 + 109 483 + 9.7 NS
LVQ_rest (/min/m?) 29+ 1.0 32 4+ 08 NS
LVQA_exercise (I/min/m?) 53 4+ 0.9 55+ 13 NS
Sm_rest (cm/s) 48 + 14 504+ 10 NS
exercise (cm/s) 57+ 16 66 + 1.8 J
% 42 +12 45+ 11 NS
m_exercise (cm/s) 85 + 23 95 + 2.1 jb
E/e’ ratio_rest 44 =66 33+ 55 NS
' ratio_exercise 125 + 5.3 92 4+ 32 m
MAPSE _rest (mm) 104£19 110+ 1.2 NS
MAPSE_exercise (mm) 129 + 3.1 13.7 + 2.7 NS
GCS_rest (%) 21.1 + 49 223 + 35 NS
GCS_exercise (%) 216 + 46 228 + 40 NS
GRS_rest (%) 263 +59 283 + 49 NS
GRS_exercise (%) 306 + 9.7 334 + 89 NS
GLS_rest (% 175 4+ 37 1884+ 29 NS
@ 182 + 3.9 214+39 000
Twist_rest (%) 203 + 89 20.7 + 89 NS
Twist_exercise (°) 2204+ 73 240+ 75 NS
SBP_rest (mm Hg) 135 + 21 139 + 17 NS
SBP_exercise (mm Hg) 195 + 23 196 + 23 NS
DBP_rest (mm Hg) 73 +11 77 + 11 NS
DBP_exercise (mm Hg) 88 4+ 12 87 + 15 NS
Heart rate_rest (bpm) 67 + 12 72 + 13 NS
Heart rate_exercise (bpm) 118 + 15 130 + 19 0.002




Intemational Journal of Cardiology 178 (2015) 131-135

Contents lists available at ScienceDirect s
CARDIOLOGY

International Journal of Cardiology

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

ROC Curve

Left ventricular long-axis performance during exercise is an important @Cmm,k
prognosticator in patients with heart failure and preserved
ejection fraction

Jing Wang *', Fang Fang ', Gabriel Wai-Kwok Yip ®', John E. Sanderson *!, Wei Feng *', Jun-Min Xie ',
Xiu-Xia Luo *!, Alex Pui-Wai Lee ', Yat-Yin Lam **:!

Sensitivity: 84%
Specificity: 61%
Cutoff value: 17.98% [——

|

0.8

!_J

0.6

Sensitivity

0.4 [

— AUC=0.71 (95% CI1 0.60 1o 0.83)

0.2+

0.0 T T T
0.0 02 04 06 08 1.0

1 - Specificity
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Riserva contrattile - GLS

Rest

Migliore valore prognostico della riserva contrattile da Global Longitudinal

Strain (GLS)

Aumento GLS <1.9% peggiore prognosi

201102116-15,37.11
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e
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Diagnostic approach to HFpEF

In all patients

History and Physical Exam

- Signs and symptoms of HF ECG (often abnormal)
- Exclude other causes

Laboratory tests
- Exclude other causes (i.e. anemia, chocardiogram
thyroid or renal disease) - Exclude other causes (i.e. reduced
- Natriuretic peptides LVEF, valvular disease, pulm HTN,
pericardial disease)
Measure diastolic function (i.e.E,
DT, E’,E/E’)

If diagnosis remains unclear or additional prognostic information needed

Cardiopulmonary exercise test
Measure peak aerobic capacity
Measure ventilatory efficiency
Measure blood pressure response
Measure chronotropic response

Evaluation of diastolic reserve
- Stress echocardiogram

- Exercise

-  Dobutamine

Fluid challenge
Cardiac catheterization

-  Direct measurement of LV diastolic
pressure (gold-standard)
Pulmonary artery occluding
catheter (less invasive)

Additional te

- Pulmonary function tests
- Sleep study

- Psychological evaluation

degli STUDI
di CATANIA




GRAZIE PER | 'ATTENZIONE!




