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DEFINITIONS OF HEART FAILURE



Definition of heart failure with preserved (HFpEF), mid-
range (HFmrEF) and reduced ejection fraction (HFrEF)

Type of HF HFrEF HFmrEF HFpEF
I | Symptoms % Signs® Symptoms * Signs® Symptoms * Signs*®
g 2 | LVEF <40% LVEF 40-49% LVEF =507%
- 3 |_ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
e 2. At least one additional criterion: 2. At least one additional criterion:
v a.relevant structural heart disease (LVH and/or LAE), a.relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

BNP = B-type natriuretic peptide; HF = heart failure; HFmrEF = heart failure with mid-range ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction; LAE = left atrial enlargement; LVEF = left ventricular ejection fraction; LVH = left ventricular hypertrophy; NT-proBNP = N-terminal

pro-B type natriuretic peptide.
Signs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with diuretics.

®BNP>35 pg/ml and/or NT-proBNP>125 pg/mL.

Ponikowski2016 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur | Heart Fail, 18:
891-975. https://doi.org/10.1002/ejhf.592




Algorithm for diagnosis
of LV diastolic
dysfunction in subjects
with normal LVEF

Nagueh SF, Recommendations for the
Evaluation of Left Ventricular Diastolic

In patients with normal LV EF

<50%
positive

1-Average Ele’ > 14

2-Septal e’ velocity <7 cm/s or
Lateral e’ velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34mli/m?

50%
positive

Function by Echocardiography: Eur Heart J
Cardiovasc Imaging. 2016
Dec;17(12):1321-1360. doi:

10.1093/ehjci/jew082.

Normal Diastolic
function

Indeterminate

>50%
positive

Diastolic
Dysfunction




Estimation of LV
filling pressures and
grading LV diastolic
function

-depressed LVEFs

-myocardial disease

and normal LVEF

after consideration of
clinical and other 2D data

/

Mitral Inflow

|
E/A<0.8+E >50cm/s

\

or
E/A<0.8+E=<50cm/s E/A>08- <2 E/AZ22
3 criteria to be evaluated*
]
1-Average E/e’ > 14
. °,I|:g‘;rﬁf’le°f * || 2R velocity > 28 mis || 2 ©13 r S of 3
3-LA Vol. index>34ml/m?
When only 2 criteria are available
. 1 positive and i
2 negative 1 negative 2 positive
Normal LAP Cannot determine 1 LAP 1 LAP
Grade | Diastolic LAP and Diastolic Grade |l Diastolic Grade Il Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction
| Grade*
If Symptomatic

stress test

Consider CAD, or
proceed to diastolic

Nagueh SF, Recommendations for the Evaluation of Left Ventricular Diastolic Function by Echocardiography: Eur Heart J
Cardiovasc Imaging. 2016 Dec;17(12):1321-1360. doi: 10.1093/ehjci/jew082.




EACVI proposal for a

Chamber Parameter Observed value Normal Value
Left Ventricle LV end-diastolic dimension (mm) <584 (M) <522 (F)
LV end-systolic dimension (mm) <398 (M) < 348 (F)
Relative wall thickness (cm) <042
LV mass/BSA (_!Im’i < 102 (M) <88(F)
LV EDD/BSA (mm/m2) <75 (M) < 62(F)
LV ESD/BSA (mm/m2) <32 (M) <25(F)
LV EF biplane (%) >52 (M) > 54(F)
LV SVi by Doppler (mL/m?) >35S
LV GLS (%) >20
LV diastolic function Transmitral E/a ratio >0.8 or <2.0
E velocity DT (msec) >160 and <220
Transmitral E velocity DT (cm/sec) <120
e’ velocity (septal and lateral) (cm/sec) >7and > 10
E/¢ ratio <8
Left Atrium Maximal LAVI (ml/m?) <34
Estimated LV filling pressure (mmHg) Normal, Abnormal,
Indeterminate
Aortic root dimension Annulus (em/m?) <14 (ME&EF)
(indexed value) Sinus of Valsalva $19(M)< 2.0(F)
Sinotubular junction $1.7(M&F)
Proximal ascending aorta $£1.7(M)s 19(F)
Right Ventricle Basal diameter (mm) <42
Mid diameter (mm) <36
RVOT proximal diameter (mm) <36
RVOT distal diameter (mm) <28
TAPSE (mm) >17
Fractional area change (%) <35
Free wall GLS (%) >23
ﬁhl atrium RA volume (mL/m?) < 30 (M) <28 (F)
Inferior Vena Cava WC diameter (cm) <21
VC collapsibility (%) > 50
Tricuspid regurgitation Regurgitant jet velocity (m/sec) <28
(if any) Estimated sPAP (mmHg) <31

Galderisi EACVI, Volume 18, Issue 12, December 2017, Pages 13

Chamber

Left ventricle

Right ventricle

Parameter

LV GLS (%)

3D EDV index (mL/m°)
3D ESVindex (mL/mz)
3D LVEF (%)

Free wall GLS

1-1310, https://doi.org/10.1093/ehjci/jex244

n echo report Left ventricle

Normal values
>20%"

<80 (M), <72 (F)
<33 (M), <29 (F)
>54 (M), >57 (F)

>23%"



EACVI proposal for an echo report left Ventricle

Chamber

Left ventricle

Parameter

LV end-diastolic dimension (mm)
LV end-systolic dimension (mm)
LV EDV index (mm/mz)

LV ESV index (mm/mz)

Relative wall thickness

LVM index (g/mz)

LVEF, biplane (%)

Transmitral E velocity (cm/s)
Transmitral E velocity DT (ms)
Transmitral E/A ratio

Septal annular e' velocity (cm/s)
Lateral annular e’ velocity (cm/s)

LV E/e’ (average) ratio

Normal values Left atrium

<584(M),<52.2(F)  Thoracic aorta
<39.8 (M), <34.8 (F)

<75 (M), <62(F)

<32 (M), <25(F)

=<0.42

<102 (M), <88(F) Right ventricle
252 (M), =54(F)
<50
>160to0<220
>0.8to<2.0

>7

>10

<14

Right atrium

Maximal LAVi (m L/mz)

Annulus (cm/mz)

Sinus of Valsalva (cm/mz)
Sinotubular junction (cm/mz)
Proximal ascending aorta (cm/mz)
RV basal diameter (mm)

RV mid diameter {mn
RVOT proximal diameter (mm)
RVOT distal diameter (mm)

TAPSE (mm)

Tricuspid annular s' velocity (cm/s)
Fractional area change (%)

RAVi (mL/m?)

<34
<1.4(MandF)
<1.9 (M), <2.0 (F)
<1.7(Mand F)
<1.7 (M), <1.9 (F)

<42

A
w
N

<36
<28
>17
>9.5
>35

<30 (M), <28 (F)

Chamber

Left ventricle

Right ventricle

Galderisi EACVI, Volume 18, Issue 12, December 2017, Pages 1301-1310, https://doi.org/10.1093/ehjci/jex244

Parameter

LV GLS (%)

3D ESVindex (mL/m’)
3D LVEF (%)

Free wall GLS

Normal values

>209%"

<80 (M), <72 (F)
<33 (M), <29 (F)
>54 (M), >57 (F)

523%°



Right heart
dysfunction and
failure in heart
failure with
preserved
ejection fraction:
mechanisms
and
management

Pathways leading to right ventricular dysfunction in HFpEF

Cardiaccomorbidities:
e.g. AF, GAD, pacemaker. Enhanced PVD: e.g.
== ageing, male sex,
Non-cardiactcomorbidities: COPD/OSAS, CTEPH
e.g. DM-II; obesity, ATTRW{

Systolic
interaction |

Load-independent pathway

Gorter, T.M., (2018), Right heart dysfunction and failure in heart failure with preserved ejection fraction: mechanisms and
management. Eur | Heart Fail, 20: 16-37. https://doi.org/10.1002/ejhf.1029




INTEGRATED APPROACH TO THE ASSESSMENT OF RIGHT VENTRICULAR FUNCTION

RV diameter, surface, hypertrophy Radial 33 basal 28 mid, H 71 mm, TD 25 cm?, TS 14 cm?, wall 5 mm

RV Es remodelling index Risk; > 1,6
RV/LV ratio >1
TR Severe VC 0,7
. Rvsstolicfunction
TAPSE <17 mm
TAPSE/sPAP mm/mmHg <0,19 risk, > 0,55 no risk
S’ <10 cm/s
IVCyv cm/sec <9
RVFAC <36,5%
Right Ventricle free wall strain (3 sgts) >-23%, GLS 20 (15) %, Basal 19, mid 27, apical 32
Strain rate 1,5 basal, 1,7 mid, 2 apex
RVMPI mmHg/ml 0,28
RVEF 3D echo mild 40-45% moderate 30-40 % severe <30 %
. Rvfilingpressure
Pericardial effusion Risk; RV post systolic strain pattern 2-3
RAP>7 IVC 21 mm, collaps 50 %, Odr strain 15 %, E/e’ 10, Vol OD, 1.7(E/e’)+0,8

1
3:685

RV-SD4 msec >23 msec Humbert https://doi.org/10.1093/eurheartj/ehac237




EACVI proposal for an echo report valve
disease =

Valve apparatusdescription (degenerative, dilation, calcification, prolapse)

Regurgitation EROA (mm’) Degree of MR
Vena Contracta (mm)
Stenosis PHT (msec) Degree of MS

Peak and mean pressure gradient (mmHg)
Mitral valve area (anatomic/functional) (cm’)

AorticValve

Valve apparatusdescription (degenerative, dilation, calcification, prolapse)

Regurgitation PHT (msec) Degree of AR
VenaContracta (mm)

Stenosis Peak and mean pressure gradient (mmHg) Degree of AS

Peak velocity (m/sec)
Aortic valve area (anatomic/functional) (cm’)

Tricuspid valve
Valve apparatusdescription (degenerative, dilation, calcification, prolapse)

Regurgitation EROA (mm°) Degree of TR
Vena Contracta(mm)
Stenosis Mean pressure gradient (mmHg) Degree of TS

Pulmonaryvalve
Valve apparatusdescription (degenerative, dilation, calcification, prolapse)
Regurgitation PHT (msec) Degree of PR
Stenosis Peak pressure gradient(mmHg) Degree of PS

Galderisi EACVI, Volume 18, Issue 12, December 2017, Pages 1301-1310, https://doi.org/10.1093/ehjci/jex244




QUELQUES ASPECTS PRATIQUES



Débit cardiague

CARDIO ITm0.7 IM 0.7 CARDIO ITm0.2 IM 1.3
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50Hz . 2 ’ M1 90Hz

20cm £ X 15cm
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TA%, : R Vmax 82.0 cmis
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= GP max 3 mmHg
GP moy 1 mmHg
ITV 18.6 cm

M1

+ Diam CCVG
Surf CCVG 3.80 cm?
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VE (CCVG) 71 ml
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150mm/s



PRONOSTIC VALUE OF ECHOCARDIOGRAPHY



Long VG 7.90 cm
Surf VG 21.0 cm?
VolVG ~ 49.1ml
VTS (A4C) 49.1ml
FE(A4C) 61.6%

Ea moyenné 8.6 cm/s|
E/Ea lat 3.9
E/Ea moyenné

EalAa latéral

VES.0mm
3.2MHz
11.0cm

Accepté
VG A4C Endo Pic Déform. L. = -105 %

oo .1, ==20
75mmis 70bpm

+ Vit pic EVM
Vit 39.3 cm/s
GP 1 mmHg
;¢ Temps décel VM
Vmax 37.3 cmis
GP max 1 mmHg
Temps 180 ms
— Vit picAVM
Vit 58.2 cm/s 0
GP 1 mmHg
E/AVM 0.7
-8U

Myocardial
fibrosis:

why image,
how to image
and clinical
implications
TEE
functionnal
Imaging



Outcome in Dilated Cardiomyopathy Related to the Extent,
Location, and Pattern of Late Gadolinium Enhancement

small Medium Large
! )
T

- {Large Increase in mortality, and SCO.sisk witheven smalldegreesiof LGESIN

Sudden Cardiac Death Compaosite

4 8 4
LGE (%) LGE (%)
All-Cause Mortality: Adjusted for LVEF, Age and Sex SCD / ASCD: Adjusted for LVEF, Age and Sex
£== Cubic Spline Model ~+—e— Categorical HR

Free-wall Septal Septal and free-wall
Associated with areat

location
T
‘Septal LGE assaclated with Increased mortality’
LGE
pattern

1 Assodial tedvmhar atestSCO sk

0 Mortality Risk W Relevance t

Brian P. Halliday et al JIMG 2019; 12.1645 1655

Cut off value of LGE 7%; A Barison,
International Journal of Cardiology (2017), doi:10.1016/j.ijcard.2017.10.043

In DCM,

the presence of septal LGE is associated with a large
increase in the risk of death and SCD events,

even when the extent is small.

SCD risk is greatest with concomitant septal and free-wall
LGE.

The incremental value of LGE extent beyond small amounts
and LGE pattern is limited

Overall, the various models using LGE and adjusting for age,
sex, and LVEF had moderate discriminative ability, with a c-
statistic close to 0.70 for both mortality and SCD outcomes.
Using presence and location of LGE enhancement led to a
modest improvement of model discrimination compared to
that using the presence of LGE alone (raised c-statistic by
w0.02 and w0.01 after adjusting further for New York Heart
Association functional class, right ventricle EF [RVEF], LV
mass, and LV and LA volumes). (R.Y KWONG edit JIMG 2019)

Takin in account T1 study



[3b] PV pre-ejecfibn
time

[3a] AV pre-ejection
time

[2] LVFT/RR

[1] SPWMD

I
l]} LEUVEN

Contact: alexis.puvrez@kuleuven.be

Yes

Cardiac resynchronization therapy (CH
(1) the failure to recognize the need f{
therapy costs. A better patient screen_ -

No
60%
The presence of mechanical dyssynch LVFT/RR (old)
Several markers of dyssychrony were 40%— Cut-off <40%
performed poorly. Promising new ma -
0.003 p=0.473
. 0% ! y : )
2000 o] 500 1000 1500 2000
Within a heart failure population eligl 100y
(1) confirm the correlation betwee « Yes t‘\\_‘ e Yes
(2) compare the old and new marke 80%— s SR
= No = Y No
SFOAR (new)
40%-
20%
0.001 p <0.001
Echo ‘oign o o] 5 -ﬁf) 1 -’]‘OO l‘::']’- “f“DO
Markers - ; ; I
Time (days)

1. Septal-to-posterior wall motion delay (SPWMD) - RG] ks
2. Left ventricular filling time over cardiac cycle (LVFT/RR) St s

i i Marker 0.78 (0.40-1.53) 0.474
- 3. Interventricular mechanical delay (IVMD) el el e

0.26 (0.12 - 0.54) <0.001
5 years 0.28 (0.14-0.53) <0.001

*1. Systolic stretch index (SSI) “New” 0
i . Il. Myocardial work index (MWI) ]

. . . Marker mechanical dyssynchrony on echocardiogra
1. Septal flash or apical rocking (SFoAR) et el

:hin 5 years after CRT. If either of these markers is
- MIEITIIL I PatiSii willl  MIuau Wno (=12U611d) allu 1ISUULTU LVLT (222/0] clinicians should refer for or proceed to CRT.

+ 1 month

Status




Contraction pré-éjectionnelle du SIV non opposée par la paroi latérale activée tardivement

Cl 17Hz
14cm ;¢ Dist 6.16 cm

2D/TM N Temps 393 ms

gg"éb 83% Pente 15.7 cml/s
P Bas + Dist 3.84 cm

HGén Temps 296 ms

%% Pente 13.0 cmis
3.4MHz

Contraction septale
@ pré-éjection

20 msec post R

@ mid-éjection

Gjesdal, ..Smiseth - ._1
circ cardiovasc imaging
2011; 4;264-273 7 100mm

+ Dist 0.560 cm|

Temps 0 ms|



Faisabilité, technique, volumes, |A

1 Vol tD 83.0 mi
Vol tS 34.8 mi
FE 58.03 %
FC 79.65 BPM
Vejec 48.2 ml

Debit Card 3.8 I'min




Corrélation ETT/IRM

CARDIO ITm0.8 IM 1.1

gii;llzc . @ W Pour avoir une évaluation de volumes

» cohérente avec I'IRM il faut décaler la

gsng <3 5N fontiere interne pour supprimer les

HPGen , trabéculations qui ont un fort signal
— acoustique

OG

P :: R
14 2.8

1 AdCs
Long VG 8.65 cm
Surf VG 436 cm?
Vol VG 179 ml
VTS (A4C) Index 107.8 mlim?
VTS (A4C) 179 mif
FE (A4C) 24.8% M
™ J‘NNW’AAL\'\IW’\, flf““’\"“"'\-"'ﬂwﬂﬁw’\ - vavuwwu\)\ M}‘}fﬂ\mv-w 49bpm

Franck Levy,Performance of new automated transthoracic three-dimensional echocardiographic software for left ventricular volumes and function assessment in
routine clinical practice: Comparison with 3 Tesla cardiac magnetic resonance,Archives of Cardiovascular Diseases,Volume 110, Issue 11,2017,Pages 580-589,ISSN
1875-2136,https://doi.org/10.1016/j.acvd.2016.12.015.



RV 3D EF

Acquisition

(4-6 consecutive apnea beats; 1 single cycle)
Calculation

(Disk method, direct reconstruction...)

e Independent of geometric RVEAC |
assumptions 39.9% ' N
e Extensively validated against CMR RVEF 3D

22,9 %

e Established prognostic value,
superior to other RV parameters

In echocardiographic laboratories with
good expertise in 3Dechocardiography,
3D-derived RV EF should be used
routinely for assessment of RV systolic
function in patients with good acoustic
window

Lang R. JASE 2015;28:1
Surkova European Heart Journal - Cardiovascular Imaging (2022) 23, 885-897 https://doi.org/10.1093/ehjci/jeac037



From Machine Learning to Deep Learning

+ Endocardial
boundary refinement

+ Segment the
ventricle from the
short-axis view

» Add the MCC values

+ Detect both
endocardium
and epicardium

+ Priori information

Auto-generated volume

- —

= Volume N
calculation

ol .

— o

Optimization

e ———

_ T
Classification

P

(= |ldentification

4
=

Standard section Automatic segmentation Functional left Cardiac disease
recognition of cardiac cavity ventricle assessment diagnosis
ESC CONGRESS 2022 ig?zuget al. Cardiovasc Ultrasound (2021)

Barcelona & Online



Suivi de la fonction cardiaque selon les stades
d’insuffisance cardiaque

La répétition des échocardiographies n'est généralement pas nécessaire,

Une échocardiographie doit étre répéte en cas de détérioration de I'état
clinique

Une échocardiographie est également conseillée a 3 et 6 mois apres
I'optimisation des traitements standard en cas d'insuffisance cardiaque a
FEVG réduite pour déterminer les adaptations de traitements
pharmacologiques et discuter I'indication de CRT, DAI et thérapies
valvulaires

McDonagh 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure. Eur Heart J. 2021 Sep
21,;42(36):3599-3726. doi: 10.1093/eurheartj/ehab368.



McDonagh 2021 ESC
Guidelines for the diagnosis
and treatment of acute and
chronic heart failure. Eur
Heart J. 2021 Sep
21,;42(36):3599-3726. doi:
10.1093/eurheartj/ehab368

@Esc—



Cardiac rhythm management
for heart failure with reduced
ejection fraction

CRT;
FEVG <35 %
QRS > 150 msec

McDonagh 2021 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21,42(36):3599-3726. doi:
10.1093/eurheartj/ehab368.

An ICD is recommended to reduce the risk of
sudden death and all-cause mortality in patients
with symptomatic HF (NYHA class II-IIl) of an
ischaemic aetiology (unless they have had a Ml in
the prior 40 days—see below), and an LVEF
<35% despite >3 months of OMT, provided
they are expected to survive substantially longer
than 1 year with good functional status.'¢"'
An ICD should be considered to reduce the risk
of sudden death and all-cause mortality in
patients with symptomatic HF (NYHA class
II—1Il) of a non-ischaemic aetiology, and an LVEF
<35% despite >3 months of OMT, provided
they are expected to survive substantially longer
than 1 year with good functional status."®"-166-167

lla




Management of
patients with
severe low-flow
low-gradient aortic
stenosis and heart
failure

McDonagh 2021 ESC Guidelines for the
diagnosis and treatment of acute and
chronic heart failure. Eur Heart J. 2021
Sep 21,42(36):3599-3726. doi:
10.1093/eurheartj/ehab368.

Management of patients with heart failure and suspected severe low-flow low-gradient AS*

( LVEF < 50% )

. ®

¢ & Y

[Dobutamine echo) [ Clinica! an.db j
echo criteria

£ . d
Ny , | High calcium score
( Flow reservec )—v By CT

1
O
Severe low-flow |
- low-gradient AS .j\r ,_r\ Ly
b Y

*
LT T T

[

Heart Team®
(Class [)

[ Follow-up j

] N
Medical therapy
optimization Heart Teame
(Class I) (Class I)

I l

F ar ) SAVR
— (Class ) (Classll)
OR OR
. TAVI TAVI L
(Class [} (Class lla)
. J

@ESc—



Asymptomatic AS Staging and Disease Severity

Tastet... Lancellotti et al. JACC; 2019: 74: 550-563

Stage 0 Stage 1 Stage 2 > NSTtraiggs3 - Stage 4
No damage LV damage LA/Mitral damage damagg RV damage
Increased LV Mass Index

2 Indexed left atrial Moderate-Severe

>;;1 ZI%TFeTnaa:fe volume >34mL/m? e RV dysfunction

Diastolic Dysfunction .
Grade 2 2 Moderate-Severe MR Moderate-Severe TR SVi < 30 mL/m?2
EF <60% Atrial Fibrillation
GLS <15%




Management of
secondary mitral
regurgitation

LVEF 20-50 %
LVESD < 70 mm
PAPS < 70 mm Hg

McDonagh 2021 ESC Guidelines for the diagnosis
and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21,42(36):3599-3726. doi:
10.1093/eurheartj/ehab368

Heidenreich PA,. 2022 AHA/ACC/HFSA guideline
for the management of heart failure:. JAm Coll
Cardiol. 2022;79:e263—-e421

C Management of secondary mitral regurgitation in patients with HFrEF )

Heart Team
(Class [)

1
+ v

Need for coronary OMT including CRT
revascularization if indicated

1

1
qr\ .eY-\
Y @ ko

[ High surgical risk )
———e,

pCl CABG and mitral MT optimization and
Class IIb valve surgery implant CRT if indicated
( ) (Class lla) (Class )

v "
[ R [Persistence‘ of HF symptoms‘j I

and significant SMR®

———0

R Ry Follow-u
(Class I) b

1 _( Echocardiographic and clinical criteria for outcome
" | improvement after percutaneous EE mitral valve repair®

f—g: ¢ @ +

Consider percutaneous

Maintain ongoing therapy.

Consider surgery Percutaneous EE EE mitral valve repair ; o
b . - > . Consider palliative care
if low-risk mitral valve repair to improve symptoms andior MCS or HT.
(Class lIb) (Class lla) oras BTT or to LYAD e :
(Class IIb) P

@esc—



Hypertrophic cardiomyopathy: specific
aspects of diagnosis and treatment

 Wall thickness >14 mm in one or more LV myocardial segments not
sufficiently explained solely by abnormal loading conditions.

e LVOTO >30 mmHg at rest or exercise, asymmetric hypertrophy, or
increased LGE in a patchy mid-wall pattern in the most hypertrophied

segment, further suggest the presence of HCM.

* |t can be considered familial when two or more first- or second-
degree relatives with HCM or a first-degree relative with autopsy
proven HCM and sudden death at <50 years of age are detected.

McDonagh 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21,42(36):3599-3726. doi: 10.1093/eurheartj/ehab368.



Cardiac imaging in cardio-oncology

- Cardiac imaging is indicated at baseline and should be
performed at any time if patients receiving cardiotoxic
therapies present with new cardiac symptoms.

- The frequency of cardiac imaging monitoring during therapy
should be adapted according to the estimated baseline
risk and the expected CTR-CVT manifestation

- The cardiac imaging technique used should be based on local
expertise and availability, and the same imaging modality (i.e.
3D-TTE, 2D-TTE, CMR) is recommended throughout the
entire treatment to decrease inter-technique variability

- including 3D-LVEF and GLS assessment (threshold -15 %)

Alexander R Lyon, 2022 ESC Guidelines on cardio-oncology (ESC), European Heart Journal, Volume 43, Issue 41, 1 November 2022,
Pages 4229-4361, https://doi.org/10.1093/eurheartj/ehac244




Criteria for definition of advanced heart
failure

HAEMODYNAMIC CONSIDERATION

1. SBP<9OmmHgormeanBP<60mmHg

2. Cardiac index <2.2 L/min/m2

3. Pulmonary capillary wedge pressure >15 mm Hg

4. Other hemodynamic considerations

a. Cardiac power output ([CO x MAP]/451) <0.6 W b. Shock index (HR/systolic BP) >1.0
c. RV shock

i. Pulmonary artery pulse index [(PASP-PADP)/CVP] <1.0 ii. CVP >15 mm Hg

iii. CVP-PCW >0.6

All the following criteria must be present despite optimal medical treatment:
1. Severe and persistent symptoms of heart failure [NYHA class lll (advanced) or IV].

2. Severe cardiac dysfunction defined by at least one of the following:

LVEF <30%

Isolated RV failure (e.g., ARVC)

Non-operable severe valve abnormalities

Non-operable severe congenital abnormalities

Persistently high (or increasing) BNP or NT-proBNP values and severe LV diastolic dysfunction or structural abnormalities (according to the definitions of HFpEF).

3. Episodes of pulmonary or systemic congestion requiring high-dose i.v. diuretics (or diuretic combinations) or episodes of low output requiring inotropes or vasoactive drugs or malignant arrhythmias
causing >1 unplanned visit or hospitalization in the last 12 months.

4. Severe impairment of exercise capacity with inability to exercise or low 6MWT distance (<300m) or pVO, <12 mL/kg/min or <50% predicted value, estimated to be of cardiac origin.



Interagency Registry for Mechanically Assisted
Circulatory Support profile descriptions of

patients with advanced heart failure

Profile

Profile 1. Critical cardiogenic shock Patient with life-threatening hypotension despite rapidly escalating inotropic support, critical organ hypoperfusion, often confirmed by
worsening acidosis and/or lactate levels. “Crash and burn.”

Profile 2. Progressive decline Patient with declining function despite i.v. inotropic support, may be manifest by worsening renal function, nutritional depletion, inability to
restore volume balance. “Sliding on inotropes.” Also describes declining status in patients unable to tolerate inotropic therapy.

Profile 3. Stable on inotrope or inotrope-dependent Patient with stable blood pressure, organ function, nutrition, and symptoms on continuous i.v. inotropic support (or a
temporary circulatory support device or both) but demonstrating repeated failure to wean from support due to recurrent symptomatic hypotension or renal dysfunction.
“Dependent stability.”

Profile 4. Frequent Flyer Patient can be stabilized close to normal volume status but experiences daily symptoms of congestion at rest or during activities of daily living.
Doses of diuretics generally fluctuate at very high levels. More intensive management and surveillance strategies should be considered, which may in some cases reveal poor
compliance that would compromise outcomes with any therapy. Some patients may shuttle between 4 and 5.

Profile 5. Housebound Comfortable at rest and with activities of daily living but unable to engage in any other activity, living predominantly within the house. Patients are
comfortable at rest without congestive symptoms, but may have underlying refractory elevated volume status, often with renal dysfunction. If underlying nutritional status
and organ function are marginal, patients may be more at risk than INTERMACS 4, and require definitive intervention.

Profile 6. Exertion limited Patient without evidence of fluid overload, comfortable at rest and with activities of daily living and minor activities outside the home but fatigues
after the first few minutes of any meaningful activity. Attribution to cardiac limitation requires careful measurement of peak oxygen consumption, in some cases with
haemodynamic monitoring, to confirm severity of cardiac impairment. “Walking wounded.”

Profile 7. Advanced NYHA class Ill symptoms Patient without current or recent episodes of unstable fluid balance, living comfortably with meaningful activity limited to
mild physical exertion.

McDonagh Eur Heart J. 2021 Sep 21;42(36):3599-3726. doi: 10.1093/eurheartj/ehab368.

Time frame for intervention

Definitive intervention needed
within hours.

Definitive intervention needed
within few days.

Definitive intervention elective
over a period of weeks to few
months.

Definitive intervention elective
over a period of weeks to few
months.

Variable urgency, depends
upon maintenance of
nutrition, organ function, and
activity.

Variable, depends upon
maintenance of nutrition,
organ function, and activity
level.

Heart transplantation or MCS
may not be currently indicated.



Résume; suivi echographique de I'insuffisant
cardiaque

* Clinique, biologique, infirmier

* Premier examen I'échographie 45 jours

 Compte rendu type

* Analyse VG, VD couplages ventriculo-artériels

* Penser aux valvulopathies

 De nombreux outils nouveaux, GLS, fonction VD 3 D

e Cardiopathie a caractériser; autre modalités d’'imagerie, effort



