ESSMENT OF LEFT VENTRICULAR
FUNCTION

gianfranco sinagra MD, FESC
ASUITS- Universita degli Studi di Trieste
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European Heart Journal {2016) 37, 2129-2200
EUROPEAN doi:10.1093/eurheartj/ehw128

SQCETY OF
CARDIN OGY »

DEFINITION
2016 ESC GUIDELINES FOR THE DIAGNOSIS AND TREATMENT OF ACUTE AND CHRONIC HEART FAILURE

“HF is a clinical syndrome characterized by typical symptoms that may be accompanied by signs caused by a

structural and/or functional cardiac abnormality, resulting in a reduced cardiac output and/ or elevated

intracardiac pressures at rest or during stress”

Tabie 11 Definition of heart falure with preserved (HFpEF), midrange (HFmrEF) and reduced epection fraction
(HFEF)
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Heart. 2015 Apr;101(7):565-72.




GUIDELINES AND STANDARDS

Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society
of Echocardiography and the European Association
of Cardiovascular Imaging

Robeme M. Lang, MD, FASE, FINC, Lag PP Badaso, MDD, ThD, FESC, Vicroe Moe-Avt, FND. TANS
borsthan Ao, MDD, MSC, Adorsm Aomsstrvng, MDD, MSC, Bams Brmsasde, MDD
Frack A Flahbamad. MDY FESC, B dor, MDY, FASE, Stevan A Goddaon, MDD
Tarucs Kurocosons, MDD, MDD, Patnso L o, MDD, MDD, FESC, Domsa Marare, M1, MDD
Muchod M Bosad, MD_FASE, Ernae B Buczoschel, MDD, MDD, Lasrence Radakn, MDD FASE, Kad T Sponcer, MDD

FASE, Wonds T, MDY, and Jomae Ulwe Viags, MDD, PRD, FESC, Clingn, Mian Padne, Ik Masirvad, O

and Tormre, Ovare, Cavada, Balvesers, Marviand, Cresesl, Fraver, Uppoaia, Sowdon; San Fronciss, Calforsie,

Wadsastew, Dotrury of Calwmban: Loaven, Laov, ond (hewe, Scdmmw: Boson, Masachsonrny

3) Gats wets » No Qeormetricel Recommendations. In laboratories with experience in
Ay o oW W TEr 8 . .
o UnaBoched by maddcAd 3DE, 3D measurement and reporting of LV volumes is
‘orentorienerg o Lama pubiohod Sete recommended when feasible depending on image
o Nom scorse e SF rormad v .
. 2 quality.
roce ad L L o Wrage ualry
compired Y ot Secerdod

o con LV systolic function should be routinely assessed using

2DE or 3DE by calculating EF from EDV and ESV.

o ANPe POperten AL T — Recommendations. Two-dimensional STE-derived GLS
o Estutiared appears to be reproducible and feasible for clinical use
PrOgroetc vahue . N .
and offers incremental prognostic data over LV EF in a
variety of cardiac conditions, although measurements
vary among vendors and software versions.

J Am Soc Echocardiogr 2015;28:1-39



RIGHT VENTRICULAR VOLUMES AND FUNCTION

SAX MPR of the RV

Novel Approach to Three-Dimensional
Echocardiographic Quantification of Right Ventricular
Volumes and Function from Focused Views

Diego Medvedofsky, MD, Karima Adderia, MD, Amit R Patel, MD, Anke Sedimeier, MS, Rolf Baumann, MS,
Vicror Mor-Avi, FhD, and Roberro M. Lang, MD, Clscago, [llimais and Unterschlcisbeim, Germany

J Am Soc Echocardiogr 2015;28:1222-31.

RV-focused 20 view RV-focused 3D dataset
Figure 1 Thvee-aimensiondl eChocarchograpiio imaging of The sght ventrcle (RV). For Al coverage of e RY by ™e 10 pyramsdy
3can voluma, the ctacrver shoukd uto a modded tec-dmensoral (20 apical view fef cormparcd with the standad apeal view
e VaraduCer must De positoned more bterally. This Dostion alows Coverage of the endee ApNT wentrioukyy Pee wal. Simultanecus
feai-time shon-ads [SAX) mulsplanss reconstrnucton (MPR) rvaaie) was used 0 eneure 0ptimel visuakzation of the entire free wal

Tha resuts in a RV focused 30 cata set (right)

Table 2 RV volumes and function measurements by CMR and 3DE analyss and intertechnique agreement (0 = 131)
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Imaging
Myocardial strain imaging: how useful is it
in clinical decision making?

Otto A. Smiseth'®, Hans Torp?, Anders Opdahl’, Kristina H. Haugaa'and Stig Urheim’

* CARDIOMYOPATHIES AND SUB-CLINICAL LEFT VENTRICULAR DYSFUNCTION

* CARDIOTOXICITY DURING CHEMOTHERAPY

* VALVULAR HEART DISEASE

* CORONARY ARTERY DISEASE: DETECTION OF MYOCARDIAL ISCHEMIA AND VIABILITY
* CARDIAC RESYNCHRONIZATION THERAPY

* HEART FAILURE WITH PRESERVED EJECTION FRACTION

* LEFT ATRIAL STRAIN
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2016 ESC Position Paper on cancer treatments
and cardiovascular toxicity developed under the
auspices of the ESC Committee for Practice

Guidelines
Currently available diagnostic
ariteris Advantages
Echocardiography: * LVEF: >10 percentage points * Wide availabilicy. * Inter-observer variability.

- 3D-based LVEF decrease to a value below the LLN | » Lack of radiation. * Image quality.

- 2D Simpson's LYEF suggests cardiotoxicity. * Assessment of haemodynamics and | * GLS: inter~vendor variability, technical

-GLS * GLS: >15% relative percentage other cardiac structures. requirements.
reduction from baseline may suggest
risk of cardiotoxicity.

to cancer therapy.” Global systolic longitudinal myocardial strain
(GLS) has been reported to accurately predict a subsequent de-
crease in LVEF. “""%? A relative percentage reduction of GLS of
, >15% from baseline is considered abnormal and a marker of early
Echocordiography. Echocardiography s the method of hoice for LV subclinical dysfunction. Until standardization of strain imaging
the detection of myocardial dysfunction before, during and ‘ : :
aher cancer therapy (see Toble 6}"'” Undess i " KGidil through different vendors |s.fully achieved, the c.:urr.ent recommen-
(3D) echocardiography s used, which s the best echocardiographi dation is to use the same equipment for the longitudinal follow-up of
method for measuring LVEF when endocardial definition is clear, patients with cancer to facilitate the interpretation of results. These
the two-dimensional (2D) bipline Smpson method & recommended
for estimation of LV volumes and ejection fraction in these patients. 3.1.4 Patients with asymptomatic reduction in global
Cancer therapeutics - related cardiac dysfunction (CTRCD) is defined longitudinal strain during chemotherapy
uamhhwﬁd{’ommm value below Currently there is no evidence to guide specific cardioprotection if
the lower imit of normal™ "’ This decrease should be confitmedby ooy signs of subclinical myocardial dysfunction are detected during
repeated cardiac imaging done 2-3 weeks after the baseine diag- echocardiography-based GLS surveillance.******° GLS may be a
nostic study showing the initial decrease in LVEF. The LVEF decrease more sensitive tool to detect early cardiotoxicity, but based on cur-

rently avallable evdence. cancer treatment should not be stopped, in-
terrupted or reduced in dose based on a new GLS reduction alone.
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Long-term outcome of ‘super-responder’ patients
to cardiac resynchronization therapy

Massimo Zecchin'®, Alberto Proclemer!, Silvia Magnani', Laura Vitali-Serdoz’,
Domenico Facchin?, Daniele Muser?, Andrea Nordio', Giulia Barbati', llaria Puggia’,
Gianfranco Sinagra’, and Alessandro Proclemer?

1.00-

0.95+

0.90+

0.85+

0.80+

0.75-

Other patients

070+ P=0.005

Survival from appropriate interventions

0.65-

0.60+
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12 24 36 48 60
Follow-up (months)
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Persistence of Restrictive Left Ventricular Filling Pattern in Dilated J AC C

Cardiomyopathy: An Ominous Prognostic Sign
(] Am Coll Cardiol 1997:29:604-12)

BRUNO PINAMONTI, MD, MASSIMO ZECCHIN, MD, ANDREA D1 LENARDA, MD,
DARIO GREGORI, MA, PuD, GIANFRANCO SINAGRA, MD, FULVIO CAMERINI, MD

time 12m 24m 36m
Gr 1a (n) 29 29 24
Gr 1b(n) 55 55 4z

Gr2 (n) 19 15 9




The Prognostic Impact of the Evolution
of RV Function in Idiopathic DCM

Marco Merlo, MD," Marco Gobbo, MD,” Davide Stolfo, MD,” Pasquale Losurdo, MD,” Federica Ramani, PuD,”
Giulia Barbati, PuD,"” Alberto Pivetta, MD," Andrea Di Lenarda, MD," Marco Anzini, MD," Marta Gigli, MD,"
Bruno Pinamonti, MD,” Gianfranco Sinagra, MD*

Crmalan

JACC Cardiovasc Imaging. 2016 Sep;9(9):1034-42.

FIGURE 4 Kaplan-Meier Survival Curves: Long-Term Prognostic Role of
RV Dysfunction Revaluation
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Persistent Recovery of Normal Left Ventricular Function and
Dimension in Idiopathic Dilated Cardiomyopathy During Long-Term
Follow-up: Does Real Healing Exist?

Marco Merlo, MD; Davide Stolfo, MD; Marco Anzini, MD; Francesco Negri, MD; Bruno Pinamonti, MD; Giulia Barbati, PhD,
Federica Ramani, PhD; Andrea Di Lenarda, MD; Gianfranco Sinagra, MD, FESC
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Persistent apparent healing was
defined as left ventricular ejection
fraction 250% and indexed left
ventricular end-diastolic diameter <33
mm/m2 at both mid-term (194
months) and long-term (103*9
months) follow-up.

J Am Heart Assoc. 2015 Jan; 4(1): e001504.
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LVRR in DCM —
PROGNOSTIC ROLE

OMTx survival free

e

P<0.001 o .o
-.- LS
No LVRR .
S Pagsormi s o8 resk
LVR® s (=Y
Mo LVERER »ne L = ] g
- LS L J L 4 L | .
. 4 s D, ”>7>=e T4

follow up (mentihs)

Long-Term Progrostic Impact of LYRRT in
Idiopathic Dilated Cardiomyopathy Patiemts

COrTaar teorm Of O Dewrss Banger? 10 pvsoles2 20300y (T X Horwe naarerupl Ouswen
Detweon o VvarErnouiar sewerse farmodeing (LYRRD and ool VRIS D3ttt saad.
Eoups. NOte tRat 15 ASariig TET DO I IS Mmaorm e Irarge § 10 G sascoeal
oo

D

Merlo M, Sinagra G, et al. ] Am Coll Cardiol,2011,;57:1468-76




CARDIOVASCULAR MAGNETIC RESONANCE

- High spatial and temporal resolution. Multiplanary. No ionizing radiation.

m  ANATOMICAL AND FUNCTIONAL EVALUATION: Gold Standard for quantification

of volumes, mass, and systolic function with the highest inter- intra-observer

reproducibilitv

DIRECT FLOW MEASUREMENT
m TISSUE CHARACTERIZATION (ETIOLOGY)
m PERFUSION, ISCHEMIA AND VIABILITY



Myocardial Fibrosis Assessment by LGE
Is a Powerful Predictor of Ventricular
Tachyarrhythmias in Ischemic

and Nonischemic LV Dysfunction

A Meta-Analysis

TABLE 3 Tothyarrhythmic Evest Rate and Odds Ratio in the Different Subgroups
oA Studer
LGE-CMR

NollGE- LGk
Studies Patioots % AR AR AR OR (9%% Q) p Valee

9 2850 53 . 562 (4 20-751)
S & 89 5.05(273-9.36)
5§ &) VW 62745547
Missdpopulation & 1049 68 492 2085
Mean £F <30% n V78 66 2 956 563-%2
Nean £F >30% 8 1872 46 . 448 317633

Disertori et al. JACC Imaging 2016 |



Association Between Midwall Late Gadolinium : :
Enhancement and Sudden Cardiac Death in ClI’CU.lathIl
Patients With Dilated Cardiomyopathy and Mild

and Moderate Left Ventricular Systolic Dysfunction

| Log-Rank Test: P<0.0001

0.54
No LGE
£ 04 e
£ |
Primary End Point: Sudden Cardiac B 03
Death and Aborted Sudden Cardiac %
0.2
Death o
o
0.1 |
0.0
Follow-Up Time (Years)
Outcome LGEStatus | Eventsn(%) | HR(9S%C) | PVale | HWA(95%C) | Plalue
SCD or Abarted SCD LGE- 723
9.2 (3.9,21.8) <0.0001 03(39,22.3) <0.0001
LGE+ 18(17.8)
SCD LGE- 6(2.0) .
49(1.8 135 0.002 48(1.7.13.8) 0.003
LGE+ 9(8.9
Aborted SCD LGE - 1(0.3) ,
348(46.2666) | <0.0001 | 359(48,271.4) | <0.001
LGE+ 1009.9)

Halliday B, et al. Circulation. 2017;135:2106-2115



RESEARCH Open Access

Value of scar imaging and inotropic reserve
combination for the prediction of segmental and

global left ventricular functional recovery after
revascularisation

WOITCa Y9

AKdas | amosuna

Improved contractility (%)
3 3
|

46 Patients I:“-
Mean LVEF 35% 0-25 26-50 51.75 76-100
. . Transmurality of LGE (%)
CMR before and after revascularization (6 m) L S " S w— o
LDD-CMR is superior to LGE-CMR alone as a . "
predictor of segmental recovery 3
o t *
3 - . ¢ < ot '
.g p .n-
‘ ™ . - ’. ¢
b o~ et
> r=0.85, P<0.0001
L\;'EF 'aﬂor-liovn‘cuu;r'lsallon M)
Figure 3 Correlation between LVEF measired during LDD
L iy ation and LVEF & manths aRer revimoviaisation )

Journal of Cardiovascular Magnetic Resonance 2011, 13:35



Cardiac CT With Delayed Enhancement

in the Characterization of Ventricular
Tachycardia Structural Substrate

Relationship Between CT-Segmented Scar and
Electro-Anatomic Mapping

Antordo Bxponito, MDY Anma Pabmasno, MDY Sofia Antunes, MD) Graseppe Maccabelli, MDD
Caterina Colamtoni, MD,*" Pacla Maria Vinoria Rancoita, Pul," Francesca Baratto, MD,” Cleba IX Seno, PuD,
Govanm Rizzo M5 Fraecexo De Cobwelt, MD Paoko Dl Betla, MDD Aessandro D Maxchio, MD

42 Patients

Cardiac-CT:  angiographic and  10-min

delayed-enhancement scan

Comparison with Electro-Anatomic Mapping

(EAM; low voltages, late potentials,
ablation points)

Good concordance CT-EAM

LOW-VOLTAGES: Sn 76%, Sp 86%, NPV 95%

®

J Am Coll Cardiol Img 2016;9:822-32



Cardiac Imaging n Heart Fallure

Myocardial lodine-123
Meta-lodobenzylguanidine Imaging

and Cardiac Events in Heart Failure

Results of the Prospective ADMIRE-HF (AdreView
Myocardial Imaging for Risk Evaluation in Heart Failure) Study

Armold F. Jacobson, MD, PuD,* Roxy Sentor, MD,t Manuel D. Cerqueira, MD,$

Nathan D, Woog, PUD,§ Gregoey S. Thomas, MD, MPH,§ Victor A. Lopez, BS,§

Denis Agostini, MD, PiDJ Fred Wealand, MD,¥ Harish Chandma, MD.# Jagat Narula, MD, PuD,§
on behalf of the ADMIRE-HF lnvestigators

A Comgoste Primary Endpont B rtast Fadure Progressicn

. [T e J Am Coll Cardiol 2010;55:2212-21
Teeete WER MW Perea
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommendations for implantable cardioverter-defibrillator in patients with heart failure

Recommendations Class*  Level® | Ref*
Primary prevention

An ICD & recommended 1o reduce the risk of sudden death aad all-cause mortality s patients with symotomatic HF (INYHA

Class §-F). and an LVEF <35% despite 23 months of OMT. provided they are expected to survive substantially longer than one
year with good fusctional status, and they have:

* [HD (unless they have had an M in the prior 40 days = see below). ‘;2'7“

DO : 6, 157,

. . n7
ICD imphntation it mot recommended within 40 days of an M 2 implantasion 3t this time does ROt Improwe prognonis. 158,228 |
ICD therapy s net recommaended i patients n NYHA Class IV with severe symptoms refracsory to pharmacclogical therapy 125-233

unfess they are candidates for CRY, 2 ventricular assist device, or cardiac transplancation.

Patents should be carefully evaluated by an expersenced cardologiss before generator replacement, because maragement goals : 146218
and the patent’s needs and ciinical status may have changed.

A wearable ICD may be considered for patencs with HF who are at risk of sudden cardac death for 2 kmited period or asa
bridge to an implanted device

135241

CAD = coronary artery dsease; ORT = cardac resyrchronization therapy: DM = dilated cardiomyopathy; MF = heart Slure KD = implintable cardoverten-defitritnon
HD = ichasmic heart dusace: LVEF = left ventncutar sjection fracsion: M = myocardal nfarction: NYHA = New York Meart Assocation, OMT = optmal medical theragy.
*Cass of recomemendation.

"Lowel of eviderce.

“Reference(s) sspporting recommencations.
European Heart Journal 2016;37:2129-2200



How Can Optimization of Medical Treatment Avoid Unnecessary
Implantable Cardioverter-Defibrillator Implantations in Patients
With Idiopathic Dilated Cardiomyopathy Presenting With
“SCD-HeFT Criteria?”

Massimo Zecchin, MD**, Marco Merlo, MD?, Alberto Pivetta, MD?*, Giulia Barbati, PhD",
Cristina Lutman, MD?®, Dario Gregori, PhD", Laura Vitali Serdoz, MD*, Stefano Bardari, MD?,
Silvia Magnani, MD?, Andrea Di Lenarda, MD¢, Alessandro Proclemer, MDY, and
Gianfranco Sinagra, MD*

THE TRIESTE CARDIOMYOPATHIES REGISTRY
1988-2006; DCM N=631 PTS; LVEF 30+10%

W EF<35NYHAIV W EF <35 NHYAII-III NYHA I and/or EF>35

2% 606 pts at 6 months

. 18%

80%"

Zecchin, Sinagra et al;
ffffffffff Am J Cardiol 2012;109:729-35




Therapeutic algorithm for a patient with
symptomatic HF with reduced ejection fraction
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Patient with symptomatic* HFrEF® Bl class 1

.

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

Class lla

and LVEF <35%

Yes |

Add MR antagonist®*

(up-titrate to maximum tolerated evidence-based dose)

Yes

Still symptomatic

and LVEF <35%

vos |

!

Able to tolerate
ACEI (or ARB)'s

' !

Sinus rhythm, Sinus rhythm,"
QRS duration =130 msec HR =70 bpm

Available online on Eur J Heart Fail 2016
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Independence of the blood pressure lowering

effect and efficacy of the angiotensin receptor

neprilysin inhibitor, LCZ696, in patients with i e o
SOCIETY OF

heart failure with preserved ejection fraction: CARDIOLOGY®
an analysis of the PARAMOUNT trial

Change in left atrial diameter, left atrial volume and estimated glomerular filtration rate (eGFR) according to treatment and change in systolic blood pressure at 36weeks

Torvde 1. n B Tortthe 2. n = B3 Tortihe I . na TH Orveor il

(=50 e ~ M mwnHg) (~1% 20 ~JmwnHg) (3 <42 rveerig)

Change Chmmp Change PLCIAPS v valswrtan P v
(9ENCH) (PENC) (5N (adpunted for change Dteraction

o SEBP At 14 wesks)

Left striad darrwtor

LCZe% Q154 -0 2S5 2o ~D.08) 011~023 o ~A0) 0T -032 o ~005 Q03 a9
Walsaron -2 D% ~-0.14 10 -DO&) -~00MN-0 40 -A87) -0TN-Q2] > -D0%)

Left atrvd mdiemnd v
LCZa% ~2 854471005 V| A w~-134) “AM(-718w-02% 0N -7 Y
Walsartan ~RDIN-35400 -2 Q21{-24% > 109 QBN -25) A1)y

e
LCZe% “I BN <49 o QAT « 1 IM 624 to -1 184300 % 479 0002 DAY
Walrartan TON-1278 e ~549) 30M«T Mo ~11Y) AN -~T3M 1w ~110

'} B

Correlation between change in systolic blood pressure at

- . .

{ ¢ 12weeks and change in N-terminal pro-brain natriuretic peptide

LY (NT-proBNP) at 12weeks according to randomized treatment,

z; . 2 LCZ696 (open circles, dashed line), valsartan (closed circles, solid
i

‘¥ line).

!\ 3

European Journal of Heart Failure (2014) 16, 671-677



Angiotensin—Neprilysin Inhibition versus Enalapril

in Heart Failure

The NEW ENGLAND

B Death from Cardiovascular Causes

i Hazard ratis, 0.80 {95% C1, 0.71-039)
& P<0.001
& 06
E 044
3 03
'g Enalapril
§ 02
v
0.1+ wd 3
0.0+ e 15 T Y Y ™ T "
0 180 360 S0 70 900 1080 1260
No. at Risk
LCZE56 4187 4056 389) 3282 2473 1716 1005 230
Enatapnl 4212 4051 3860 3231 410 1726 94 219

A Primary End Point
ol Hazard ratio, 0.80 (35% CI, 0.73-0.87)
& P<0.001
0.6
054
04
; Eralageil
0.3+
3
§ o2 LCZ696
(v]
0.1+
0.0+ T Y T 1.4 e
0 I80 360 5S40 720 500 1080 1260
Days since Randomization
No. »t Risk
LCZ696 A187 3922 3663 3013 2357 1548 396 285
Enalapnil 4212 3883 3579 2932 2123 1488 353 236
C Hospitalization for Heart Fallure
0 Hazard ratio, 0.79 (95% C1, 0.71-0.39)
" P<0,00)
£ 06
2 o5
~ 04
£ o
-+ Enalapeil
£ o2
o
0.1+ LCZ 696
0.0+ . Y 1 T T T 1
o 180 360 S40 720 9500 i080 1260
Days since Randomization
No. at Risk
LCZ696 4187 3922 3663 3013 2257 1548 396 285
Enalapnl 4212 3883 3579 2912 2123 1438 353 2

D Death from Any Cause

1 Hazard ratio, 0.84 (95% C1, 0.76-093)
7 P<0.00]
£ 06+
? o5-
; 04~
3 03 Enalapei
£ o
(v LCZE56
ol-
0.0 — | T Y T T -
0 180 360 540 T WO 1080 1260
Days since Randomization
No. at Risk
LC2696 4157 4056 3891 3282 2473 1716 1005 280
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Angiotensin Receptor Neprilysin Inhibition Compared With
Enalapril on the Risk of Clinical Progression in Surviving
Patients With Heart Failure

.
5]

1.0

K-M Estimate of Cumulative Rate

0.0

Time to first hospitalization for
HF during the first 30 days

Hazard raso 060 (0380 94)

P=0027 .
Enalapnil

(n=4212)

LCZ696
(m=4187)

+ {
0 10 20 30
Days After Randomization

wr LAY ) -
oW ‘e

Packer M et al, Circulation 2015

g_.

Cumulative number of
hospitalizations for HF

Rate ratio 0.77 (0 670 .89)

aont
P<OOD

Enalapril

{n=4212)

Cumsdatve Number of Hospi Sl zations
for Heat Falure per 100 Patents

0 180 3650 580 T20 900 1080 1260 w40
Days Afar Rendomizaton

L] -e (B} ™~
-

. _ .
- - e ' T -




Heart Genotype-Phenotype Correlations: Association
between Mutation Status and Left Ventricular Reverse
e remeseins n sinies cosomorany - R@MOCeling in Idiopathic Dilated Cardiomyopathy.
Dal Ferro, Sinagra et al, Heart 2017
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Take home message

* “FE”: dato dinamico, da contestualizzare ed associare
a valutazione diastole, RV e atrii;

» fondamentale per diagnosi, selezione/valutazione tp e
prognosi;

* valore aggiunto del 3D echo e strain in alcuni setting;

* CRM per caratterizzazione tissutale, diagnosi e
prognosi in vari modelli eziologici;

 scelta delle metodiche basata su informativita,
accuratezza, accessibilita, economicita, impatto
biologico;

* decisioni non basate sul “numero” ma sulla
valutazione “multiparametrica”
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