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IMPORTANCIA DA FRACAO DE EJECAO PARA A CARDIOLOGIA CLINICA
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O STRAIN GLOBAL DEVE SER SEMPRE ADICIONADO A FE NA
AVALIACAO DA FUNCAO SISTOLICA DO VE??

A FUNCAO SISTOLICA DESSES PACIENTES E NORMAL?

7 FE=65%

GS=-16.9%

PSDF
I HR APLAX
-20

GLS =-16.9%

Amiloidose [Ao Grave



LIMITACOES DA FRACAO DE EJECAO

O QUE DETERMINA A FRACAO DE EJECAO

VDF

PRE-CARGA

Retorno Venoso
Doenc¢a Valvar
Complacéncia Ventricular
Complacéncia Pericdrdica

Sistole Atrial

CONTRATILIDADE+

VOLUME SISTOLICO (VDEF - VSF)

POS-CARGA

Obstrucoes fixas (valvar /
subvalvar)

Pressao arterial

Tensao de Parede (pressao x raio)
Espessura da parede ventricular

VDF

"4




LIMITACOES DA FRACAO DE EJECAO

o o
EF Biplane 60 % S

LVEDVMODBP 62 ml v
LVESVMODBP  25ml
LVEF MODA2C  62%
SV MOD A2C 42ml
2 LVLs A2C 5.8 cm
Peak Systolic Strain LVESV MOD A2C 26 ml
1 LVLd A2C 6.7 cm

LVEDV MOD A2C 67 ml

GLS =-12.7%

LVOT Vmax 0.89 m/s
LVOT Vmean 0.60 m/s
LVOT maxPG 3.16 mmHg e
LVOT meanPG 1.65 mmHg [
LVOT VTI 13.5cm

LVOT Env.Ti 225 ms -
HR 76 BPM
LVSV Dopp 41 ml F

LVCO Dopp 3.08 I/min

* Fracdo de ejecdo normal e | DC




VARIABILIDADE DA FRACAO DE EJECAO - DADO OBJETIVO CONFIAVEL?

FRACAO DE EJECAO - LIMITACOES TECNICAS: ACURACIA DA MEDIDA

Variabilidade ECO 2D

* QOtterstad e col (Core Lab) = 11-15%1
* Chuang e col = 17.8%?

2 Encurtamento do VE

& 2 planos apicais apenas (alteragdes
segmentares fora dos planos)

& Experiéncia do Examinador

1- Otterstad JE - Eur Heart Journal 1997

2- Chuang ML - JACC 2000

& Assuncdes geométricas




USO DO STRAIN EM ADICAO A FRACAO DE EJECAO

STRAIN 2D - VANTAGENS

SGL - PRO (VANTAGENS)

Maior reprodutibilidade

Praticidade

Factibilidade

Menor dependéncia de angulo e
pré / pés-carga

Circunferencial

USO CLINICO

DETECCAO PRECOCE - SUBCLINICA

& DIAGNOSTICO

ALTERACAO INTERSTICIAL - FIBROSE /
INFILTRAGAO TECIDUAL

PROGNOSTICO

»
2
5

CONDICOES QUE AFETAM PRE E POS-
CARGA - LESOES VALVARES

DISF SUBCLINICA + PROGNOSTICO

Almeida ALC, Melo MDT, Bihan DCSL, Alex Felix, et al. Posicionamento do Departamento de Imagem Cardiovascular da Sociedade Brasileira de
Cardiologia sobre o Uso do Strain Miocdrdico na Rotina do Cardiologista — 2023. Arq. Bras. Cardiol. 2023;120(12):e20230646.




USO DO STRAIN EM ADICAO A FRACAO DE EJECAO

STRAIN 2D - VANTAGENS

Maior reprodutibilidade

Heart failure and cardiomyopathies

ORIGINAL RESEARCH 181

Variability in echocardiography and MRI for detection - Coeficiente de variancia

of cancer therapy cardiotoxicity ” cov

James Lambert,' Mariana Lamacie," Babitha Thampinathan,' Mustafa A Altaha,’ — |
Maryam Esmaeilzadeh," Mark Nolan," Camila Urzua Fresno,’ Emily Somerset,? 121

Fitan Amir> Thomas H Marwick,* Bernd J Wintersperger,”
Paaladinesh Thavendiranathan @ '

MINIMAL DETECTABLE DIFFERENCE

l (MDD)

Alteragoes
+ precoces

Teste-reteste Interobservador:
FE 2D - 3.6% MDD: 9.9%
FE 3D - 2.3% MDD 6.4%

ECO GLS - 1.0% MDD: 2.7%

® Inter-observer test-re-test
10+

& & O@Q‘ N N

Lambert J, ...., Thavendiranathan P, et al. - Heart 2020




USO DO STRAIN EM ADICAO A FRACAO DE EJECAO

STRAIN 2D - VANTAGENS renrodutibilidade l

REPRODUTIBILIDADE

. . Diferenca x média Diferenca x média
Expert x Trainee Expert x Trainee F— E—
GLS FE Expert x Trainee Expert x Trainee
R 20
’ 2 GLS . FE
-10 I S S oooooolze2
10
10
a0 2.64
g g N VLI
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Karlsen S - Cardiovasc Ultrasound 2019




STRAIN - APLICACOES CLINICAS - CARDIOONCOLOGIA

STRAIN 2D - CARDIOTOXICIDADE

AVALIARAM CTRCD em 6 meses:
Sintomaéticos: Queda da FEVE =5% para <55%
Assintomaticos: Queda da FEVE =10% para <55%

Strain longitudinal Global
Melhor sensibilidade e especialidade

em predizer CTRCD

Andlise Univariada - Alteracdes em 3 meses

Variable Cardiotoxicity
No Yes p Value (Prediction of Odds Ratio 95% Confidence

(n=34) (n=9) Cardiotoxicity) Interval Analise Univariada:
Change in the LVEF at 3 months (%) 1229  56+8 0.19 55 0.45-100 Alteracao SGL >> Alt FE ou
Change in longitudinal strain at 3 months (%) 3 = 10 158 001 500 6.7-110,000 TN em 3 meses (OR = 500)
Change in radial strain at 3 months (%) 2+23 22+22  0.02 250 4-40,000
Change in NT-proBNP at 3 months (%) 46+240 56+190 091 1 0.65-14
Elevation hsTnl at 3 months 6(18%) 6(67%) 0.006 9 1.8-50

Sawaya H - Early Detection and Prediction of Cardiotoxicity in Chemotherapy-Treated Patients - Am J Cardiol 2011




STRAIN - APLICACOES CLINICAS - CARDIOONCOLOGIA

CTRCD
@ ESC European Heart Journal (2022) 00, 1-133 ESC GUIDELINES

European SOciety ptpesidolorg/10.1093/eurheartjichac244
of Cardiology

Symptomatic CTRCD (HF)>® Very severe HF requiring inotropic support, mechanical circulatory support, or
2022 ESC Guidelines on cardio-oncology
developed in collaboration with the European
Hematology Association (EHA), the European H F Severe HF hospitalization
Society for Therapeutic Radiology and

consideration of transplantation

Oncology (ESTRO) and the International Moderate Need for outpatient intensification of diuretic and HF therapy
Cardio-Oncology Society (IC-OS) Mild Mild HF symptoms, no intensification of therapy required
Asymptomatic CTRCD Severe (" New LVEF reduction to <40% )
Moderate New LVEF reduction by >10 percentage points to an LVEF
of 40-49%
OR
ECHO + (1
New LVEF reduction by <10 percentage points to an LVEF of 40—

B'OMAR KERS 49% AND either new relative decline in GLS by >15% from baseline

L_OR new rise in cardiac biomarkers® y

Mild (" LVEF > 50% )
k-‘ AND new relative decline in GLS by >15% from baseline

(_AND/OR new rise in cardiac biomarkers® )

>15%

Redugao relativa do GLS
(ex: queda de -22% para -18%)

W

Basal Durante Tratamento Pos-Tratamento
1
__________ B e e et e e B

&
Antrac

Lyon AR - 2022 ESC Guidelines on cardio-oncology - EHJ 2022

r x|
iclinas Trastuzumabe




STRAIN - APLICACOES CLINICAS - CARDIOONCOLOGIA

CASQO e Criancade 10 anos, Osteosarcoma tratado com Doxorubicina 375mg/m2

~© 12/11/2018 - Baseline ~ 29/07/2019 - dose 375mg/m2

Strain Global Long VE = 23.4% Strain Global Long VE = 16.7%
FE = 68% | FE = 66%




STRAIN - APLICACOES CLINICAS - CARDIOONCOLOGIA

CASQO e Criancade 10 anos, Osteosarcoma tratado com Doxorubicina 375mg/m2

- 29/07/2019 - dose 375mg/m2
Strain Global Long VE = 16.7%

Iniciado Bisoprolol




STRAIN - APLICACOES CLINICAS - CARDIOONCOLOGIA

CASQO ¢ Criancade 10 anos, Osteosarcoma tratado com Doxorubicina 375mg/m?2

, 29/07/2019 - dose 375mg/m2 - 3 meses depois
[l Strain Global Long VE = 16.7% B Strain Global Long VE = 23.8%




STRAIN 2D NAS MIOCARDIOPATIAS

Doenca de Fabry

Displasia arritmogénica do VD

Rejeicdo a Transplante

Kramer J, et al. Eur H Journal 2013

STRAIN 2D - DETECCAO
PRECOCE DE MIOCARDIOPATIAS

Schouver ED et al. Int J Cardiol. 2017
Joyce E, et al. Eur J Heart Failure 2014

Dedobbeleer C, et al. Iéur Heart J Cardiovasc Imaging 2012
Liu D, et al. Eur J Med Res 2016



STRAIN - APLICACOES CLINICAS - AMILOIDOSE

STRAIN 2D - DIAGNOSTICO E PROGNOSTICO EM AMILOIDOSE

Quando temos achados classicos ao ECO em geral a doenca ja se encontra bastante avancada |

Probabilidade de alteracdes estruturais e funcionais ao 322 pacientes - 133 AL, 158 ATTR,
longo do espectro de grau de infiltracdo Amiléide 11 carreadores assintomdticos de mutagoes
Todos RM + ECO

1.0 4
S 0.8
=)
E, Low Burden Variables Intermediate Variables High Burden Variables
ﬁ osd T Ay e s Strain —— Indexed SV - -- Indexed LA Area
E | S g S e e Average E/e’ —— TAPSE LVEF
s |\ S S g S e MAPSE —— MCF RVEF
Soud o S SL S Indexed LV Mass Indexed RA Area
E
5
=y
8 02
S
o

o
o
1

T T T T T T T
0.3 0.4 0.5 0.6 0.7 0.8 0.9

Extracellular Volume (ECV) Kl’llght DS s et al. JACC: CaI'dIOVaSCUIaI' Imaglng 2019

o
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STRAIN - APLICACOES CLINICAS - AMILOIDOSE

DIAGNOSTICO DIFERENCIAL

Diferenciacao entre fenotipos de Hipertrofia VE

oY e Yay o
W &

Average apical LS
Average basal LS + Average mid LS

Relative apical LS =

100 [~ Relative LS

e B2 o ral| // AUC = 0.94
\ “ 2 [ (95% CT0.89 10 0.99
{ , ",’l 00"\ 3 40 F 3 ey — _
‘\Av A eye = g'/i?eilerauot'\ time
9 p el 0 =
Septal HCM Aortic Stenosis + LVH ¢ '0—" o w0 ot 100

100-Specificity

Phelan D, et al. Heart 2012 Relative apical longitudinal strain > 1 highly

Cleveland Clinic, Ohio specific for CA




STRAIN - APLICACOES CLINICAS - AMILOIDOSE

DIAGNOSTICO DIFERENCIAL - PARAMETROS MAIS UTILIZADOS

Strain bidimensional

Imagens: acervo pessoal

"APICAL SPARING"

Relative apical LS =
RELAPS

Cutoff > 1.0

Average apical LS

Average basal LS + Average mid LS

LS sys apical/basal (SAB) = 2D apical septum

Cutoff > 2,12

pasal septum

LEFSR = FE/GLS
Cutoff >4,13

(EFSR)

1- Phelan D, et al. Heart 2012 - Cleveland Clinic, Ohio
2- Liu D, et al. Circ Cardiovasc Imaging 2013

3- Pagourelias E -JACC Cardiovasc Imaging 2016 - H. Leuven




AMILOIDOSE CARDIACA - DIAGNOSTICO

Q&

DIC

diesbe.org
deic.cardiol.br

Quando pensar e como
diagnosticar a Amiloidose?

ED FLAGS” E FLUXOGRAMA DIAGNOSTICO

Sintomas gastrintestnas:
Plenitude pos-prandial

Oiarriaiconsipacto

(@ Sinais de Alerta Sistémicos
para Amiloidose
i petona . —
{evetamans L) & & (cpaciament 1)
Perda dopeso L
SUSPEITA CLIr

RMC.

INVESTIGAGAO PARA CADEIAS LEVES MONOCLONAL
- Dosagem da relago Kappaflambda sérica + Imunofixagio sérica « Imunofixagio urindria.

01 + Rota Hematolégica

Canautacom aopsie
ol o
e ot

02 - Rota Cardiolégica

Gintlografia cardiaca com ragador 6sse0,
Pirofosfato - Tc-99m, disponivel?

NAO\, 55

[p—

Amiloidose cardiaca
confi

ipage de pr
spectroscopia
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“RED FLAGS" AU ECU

Baka
progressao de R em

V3 (padao de pseudoinfato) & BAV de | rau. Além

‘dosse exemplo, ouas alloragdos ostao doscitas

o flxogram o lado (Red fags)

TROWBOS ATRIAIS
(MESHO EM RITNO.
SINUSAL)

ASPECTO VISUAL DE APICAL
'SPARING E CRITERIOS
‘QUANTITATIVOS

TRATAMENTO

e Usocutos do modcananis coma AR, miores o ECAATD b boumsdores
et S o Surbinos A o podnMEn s | e s
535 oo paa caso avancasos
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TosScronzagis coname nocessaro. e e i

3. Terapns micadoras: (- TRt o eroitia - Cardoriapat: Taricis 20mg, & comp u 6175 comp 50
PR e A S iimasta 5y ATTRN-Polndrosat, Ttamid 200
g 1 Soraias Sioncadoas o TR par osigo | o tarsen,pulSHan, vttran Sponirsan) 61+ AL'CH-
rmarts dracorats s kS o coabEISH coh EmAIAH e (DS SmISEe)

O tratamento deve ser ndiv
ConjumS pelo cardicogiats  heuroolsta:

HESSUNANUIA DU CUKAGAU

TinaTv
AMILOIDOSE CLASSICA

E——— —
s schasos e L . ) S
Bienmenme | e o
e SRR
oot st i el
S At
o R

CINTILOGRAFIA MIOCARDICA COM PIROFOSFATO (99mTc-PYP)

Perugii 1= captgdo menos ntensaaue s costlas
Perugini 2= captaio de mesma nensidad que s costlss

o fetas magens de Th e 3, sendo que o de 1h 30 opcionas.

DIAGNOSTICO HISTOLOGICO DE AMILOIDOSE
EM BIOPSIA ENDOMIOCARDICA:

rs =N
3

amiloidose, evidenclada pela coloraca de Vermelho Congo positivo sob luz polarizads,

vologcsde
SeGulr com 8 especiromelra ds masta pars Ientiicar  proteind amiiolds deposiiads no tecdo:

REFERENCIAS E CONTRIBUICOES

Auores: Dans Xavirdo Avla, Al do Saros Fol. Evandr Tnoso Nesauia,CiauTnec Netquta, rcsa Tavres, areus Vi S,
Lk i 2y Ny, s Vs, o Forinoe, 6apgls 0. AGGna B, ESlos 6 B Cara, D & Gamo Rake o,
S Aol i b U S e i o & SO Cor 8 o £
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“RED FLAGS” E FLUXOGRAMA DIAGNOSTICO

Disautonomia

Lipotimia

Sincope

Intolerancia a

jiasodiaisdoresle Eletrocardiograma:
Cansaco a betabloqueadores Desproporgao amplitude
Fraqueza ® QRS/espessura de parede
Adinamia [ ] Pseudoinfartos
Dispneia ' Distarbios de Condugao

7 A Bradi/Taquiarritmias
o= Ecocardiograma:
h ‘Aumento da espessura

miocérdica, Estenose Aértica
(demais redflags, vide
tabela ao lado)

4 AT

A

Polineuropatia periférica nao explicada
Sindrome do tunel do carpo bilateral
Ruptura de tendo (ex.biceps unilateral)
Estenose de canal vertebral Sintomas gastrointestinais:
Plenitude pés-prandial
Diarréia/constipagao

-

Sinais de Alerta Sistémicos
para Amiloidose

2w &

Perda de Peso

Parpura periorbital,

Macroglossia
E (especialmente AL)

Microalbumindria/Proteindria
(especialmente AL)
Disfuncéo renal

iy IE

Avila D, Felix, AS, Mesquita EV, Mesquita CT, Tavares M, Simdes MV,
Moura LAZ, Valicelli F, Fernandes F, Bispo |, Corréa EG, Frota DCR,

Castelli JB, Barberato SH




STRAIN - APLICACOES CLINICAS

VALVOPATIAS COM FE NORMAL ASSINTOMATICOS

REGURGITACAO MITRAL

Baseline GLS (%)
100 19
10
9 Pink: No aortic valve surgery '," 08 -
80 8 Yellow: Aortic valve surgery

g7 3

9 6. Strain pior.que -193 |
- 60 LN ’ ,¢’ 3
- ~ /s e "
S \o 5 = AN J ,/’ @
E e—/ \\ e ¢/ >
2 s 49 . A S k

* © iy 3 04-
40 O 3T~ e e R 3
(= I s i 3

20 i -y

0 1 1 1 1
-24 -22 -20 -18 -16 - e GLS
LV-GLS (%) - <15%
0 |- f
l l l l l Ll 1 1 L 1 T T
0 20 40 60 80 100 0 10 20 30 40 S0 60
100-Specificity Time to Event (Months)

PREDIZ QUEDA DE FE >10% PREDITOR DE MENOR MORTALIDADE MORTALIDADE 60 MESES:
PO :-17,9% COM A CIRURGIA: -19,5% -15%

Pandis D, et al. JASE 2014 Alashi A, et al. JACC 2018 Yingchoncharoen T et al. Circ

Cardiovasc Imaging. 2012




STRAIN - APLICACOES CLINICAS
VALVOPATIAS COM FE NORMAL ASSINTOMATICOS

Soft 54,4 n/0n

g1 </t 2018 11:57:48




STRAIN - APLICACOES CLINICAS

VALVOPATIAS COM FE NORMAL ASSINTOMATICOS

FE 60% - podemos aguardar, correto??

EF Biplane o
LVEDVMODBP 183 m
LVESV MOD BP
LVEF MOD A2C o
SV MOD A2C 107 ml
2 LVLs A2C 8.1 cm
LVESV MOD A2C 90 ml
1 LVLd A2C 8.6 cm
LVEDV MOD A2C 197 ml




STRAIN - APLICACOES CLINICAS
VALVOPATIAS COM FE NORMAL ASSINTOMATICOS

GS=-6.9% &"" L/\r’\/\u
y 200

Longitudinal Strain

Strain 2D Gl = -16,6%




STRAIN - APLICACOES CLINICAS
VALVOPATIAS COM FE NORMAL ASSINTOMATICOS




_EM DO STRAIN: PORQUE AVALIAR O TRABALHO MIOCARDICO?

Exemplo: Paciente HAS grave (uso de 6 drogas anti-HAS)

Chegada - PA: 230 x 150mmHg Apds Atensina+ Captopril = PA: 180x 120mmHg

Myocardial work index Myocardial work index

-1000
mmHa%

/

Strai: -1 7;‘

GWI: 1982mmHg%

GLS: -10%

GWI: 2232 mmHg%
GCW: 2434 mmHg%
GWW: 195 m )
GWE: 92 %

BP 230/150 mmH¢

GWI: 1982 mmHg%
GCW: 2115 mmHg%
GWW: 159 mmHg%
GWE: 91%

BP: 180/110 mmHg

Strain é dependente de pds-carga

Alteracao de 20% entre exames sem alteracao da funcédo do
VE, apenas de pds-carga



CONCEITO DE TRABALHO MIOCARDICO

Trabalho = Forca x Distancia

TRABALHO =@ TRABALHO = 3000J

no/fmovement

TRABALHO = EFICIENCIA




CONCEITO DE TRABALHO MIOCARDICO

« Medidas de funcdo do VE, como a FE e o

A
Strain 2D sofrem influéncia de pré e pds-carga 200r
» O calculo do trabalho miocardico incorpora C—8
a pos-carga no célculo S 100F O
7
7
- Estudos de Suga et al' (1979) demonstraram que a &’ 0 A
area sob a curva pressao-volume adquirida com um 0 4 1

cateter de condutancia intraventricular (invasivo) Volume
refletia o trabalho miocardico regional e o consumo
de oxigénio por batimento.

Boa medida de contratilidade e de gasto energético

1- Suga H. Total mechanical energy of a ventricle model and cardiac oxygen consumption. Am J Physiol. 1979
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CARDIOLOGY ®

A novel clinical method for quantification of
regional left ventricular pressure-strain loop
area: a non-invasive index of myocardial work

Kristoffer Russell’:%3, Morten Eriksen'3, Lars Aaberge?3, Nils Wilhelmsen?,
Helge Skulstad"?, Espen W. Remme"34, Kristina H. Haugaa'23, Anders Opdahl'2,
Jan Gunnar Fjeld®, Ola Gjesdal'2, Thor Edvardsen’?3, and Otto A. Smiseth’23*

P e o e e -
A Experimental data B Ppatient data I Example:
from average curve to estimated LV I
' pressure curve using valve events I
'Raw traces 1 Raw traces | 3 Average curve
120 ([ o= P /’\\ ? : 1 $ l
B0 =) N | 8
z Eiso E g I
E 8of & N | S I
2 \ 2o (I I
2 40} \ ° 1 2
o [ £ |
20| N I o
X S = 1
0.1 02 04 0 02 04 06 1 |
Time (s) Time (s)
Normalized traces and average Normalized traces and average 1 |
2 curve 2, . curve = 1 4 |
s A\ | & @ g g 120°
5 8 P 150 |
© £ ; :E:
§ S ' E &0 I
£ 4 £
° o 15 e |
3 3 §
g AN é 12 « 1
a 3 a = %
= ; g—a—f‘_} - ' !
1 e |

Time intervals (normalized)

R

= Desenvolveram algoritmo em que a pressdo do VE poderia ser estimada pela PA
nao-invasiva, através de curvas de referéncia normalizadas, utilizando dados como
PA sistdlica, PA diastélica e a marcacao dos tempos de abertura e fechamento da
valva mitral e adrtica (tempo de ejecao e de relaxamento isovolumétrico).

1- Russel K, et al. European Heart Journal (2012)
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A novel clinical method for quantification of
regional left ventricular pressure-strain loop
area: a non-invasive index of myocardial work

Kristoffer Russell’:%3, Morten Eriksen'3, Lars Aaberge?3, Nils Wilhelmsen?,
Helge Skulstad"?, Espen W. Remme"34, Kristina H. Haugaa'23, Anders Opdahl'2,
Jan Gunnar Fjeld®, Ola Gjesdal'2, Thor Edvardsen’?3, and Otto A. Smiseth’23*

Area curva pressao x strain (PA estimada x invasiva)

Area curva pressdo estimada x strain vs pressao invasiva
sonomicrometria

A LV pressure-strain loop area R = 0,96
Tuw x T ¢ _ Mean = -8.5
Th 1500 e © éw SD=127
£ T - kA L e B W eceeeenegeeecneneeees a-- +2SD
3 &2 000l P JESR - L
>0 2 S 28 % £ odm - L} Me:
a5 E P ot :E: - w- r'"'-; --.- -------- an
©
S8 E sof e Lo P<0.01 SEZE e .
< 2 £ ® ER® =2504.ccccccccccccncaccaccacancancnan: -2SD
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LI T G- ) L S ——
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Loop area by measured LV pressue Average (mmHg %)

and sonomicrometry (mmHg %)

~
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% 3000+ Experimental Data ) ng g?t e
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2% o] 255
a °
£% g2s
BE T
st P<0.001 733
£s 9 r=0.99 $5 ‘g =
§5 y=1.0x+46 8=
S -1000 . y . . % £ 8 —so0d . v v .
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2 4000, Clinical Data F) Mean=3.5
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§§ 30004 ] S0 RI= 189 to —182
-3
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8 E 3
2 E 1000+ 84 ;
FA2 T8
g P<0.001 $5F
;g 04 r=0.99 8=
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'1- Russel K, et al. European Heart Journal (2012)
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@ E s C European Heart Journal - Cardiovascular Imaging (2019) 20, 1388-1394

European Society  doi:10.1093/ehjci/jez095
of Cardiology

Prognostic implications of global, left
ventricular myocardial work efficiency before
cardiac resynchronization therapy

Pieter van der Bijl', Ngoc Mai Vo', Marina V. Kostyukevich"z, Bart Mertens®,
Nina Ajmone Marsan’, Victoria Delgado’, and Jeroen J. Bax'*

100

M Baseline, global LV
myocardial work
efficiency < 75 %

@
S

a
S

[ Baseline, global LV
myocardial work
efficiency 275 %

Cumulative survival (%)
a
2

Log rank test; P = 0.029

n
3

0 T T T
) 26 50 7%
Follow-up (months)

Quanto < a eficiéncia pré-TRC
maior o potencial de melhora

|53 pacientes IC pré-TRC
Indicacdo - Classe |

1- van der Bijl P, et al. Prognostic implications of global, left
ventricular myocardial work efficiency before cardiac
resynchronization therapy - EHJCVI 2019

i P=0.002
P=0.029 |
30
g Model 1
S +
g’ 20 GLS
S +
MWE
10
0

Figure 4 Likelihood ratio test. Bars represent the incremental
value of GLS and global, left ventricular myocardial work efficiency
in addition to clinical risk factors (Model 1). GLS, global longitudinal
strain; MWE, myocardial work efficiency.
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Prognostic Usefulness of Myocardial Work in Patients
With Heart Failure and Reduced Ejection Fraction
Treated by Sacubitril/Valsartan

/9 pacientes com ICFEr
Seguidos com ECO - 6/6 meses (FU 2.6 £ 0.93)
Tratados com Sacubitril + Valsartan

Yanis Bouali, MD, Erwan Donal, MD, PhD, Alban Gallard, Clément Laurin, MD, Arnaud Hubert, MD,
Auriane Bidaut, MD, Christophe Leclercq, MD, PhD, and Elena Galli, MD, PhD*

o 100- 1 -
Com o tratamento houve aumento médio do CW CW~910 mmHg%
1.500
80-
7]
w
1.125 Q
S 607 CW<910 mmHg%
[
750 é
S 40
S 40
g
375 o
20-
0
Baseline 6m [2m 0- Log rank test, p<0.0001

0 1 2 3 4
Time (years)

1- Bouali Y - Prognostic Usefulness of Myocardial Work in

Patients With Heart Failure and Reduced Ejection Fraction CW < 910mmHg no basal prediz MACEs
Treated by Sacubitril/Valsartan - Am J Cardiol 2020
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_ CLINICAL STAGES
a frontiers | Frontiers in Cardiovascular Medicine
{ ? A
Myocardial work in Chagas @ , , J _ ,
. . . Stage Bl — Cardiac disease** with % Stage B2 — Cardiac disease with
disease: comparative analysis Preserved EF Reduced EF

with conventional parameters in
different cardiac clinical stages

Alex dos Santos Felix"****, Daniel Arthur Barata Kasal*, Chagas Disease

Rodolfo de Paula Lustosa®, Marcelo Imbroinise Bittencourt'*,
Pedro Pimenta de Mello Spineti', Bruno Reznik Wajsbrot’,
Marcia Bueno Castier' and Ricardo Mourilhe-Rocha’

L

Stage C — Cardiac disease with
Reduced EF + Heart Failure

Stage A — Indeterminate Form

A2 =1F: 2,9

A —.,
Stage D — Structural Cardiac disease,
LV dysfunction and refractory HF

Felix ADS, et al. Myocardial work in Chagas disease: comparative analysis with conventional
- parameters in different cardiac clinical stages. Front Cardiovasc Med. 2025 Nov 3;12
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GCW vs Simpson GWI vs Simpson GWE vs Simpson
* % *
~ ~ ~ . ~ . 70 [ -
Tabela 3 - Correlagao dos parametros com a fragédo de eje¢ao estimada 8
pelo Simpson biplanar 70 60}
c c 50
Parametro r Valordep o g
£ E 40
GWI* 0,848 p < 0,001 7 sor 7
30t
GCW * 0,854 p < 0,001 o |
30t L
GWW * -0,155 p = 0,459 : ’ 10
20 . . . . . . pJ ] S— . . . . . . .
500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 60 70 80 EY
GWE* 0,578 p < 0,001 Gow Gwi GWE
GWW vs Simpson GLS vs Simpson
GLS* -0,810 p < 0,001 20
80 =155 -
MAPSE lateral * 0,596 p < 0,001 -
70+
70
MAPSE septal * 0,481 p < 0,001 | .
60 I
NT-ProBNP ** -0,634 p<0001 § . ' -
E 507 £
wn L] w 20
Legendas: GLS - global longitudinal strain, GWI - trabalho miocardico global, GCW - a0l .
trabalho construtivo global, GWW - trabalho desperdigado global, GWE - eficiéncia de * 30
trabalho global, MAPSE - mitral annular plane systolic excursion. NT-ProBNP - N-
terminal pro b-type natriuretic peptide 301 . 20
Significancia estatistica: p< 0,005 -
100 200 300 400 500 25 20 15 ~10 s
*Coeficiente de Correlagao de Pearson GWW GLS

""Coeficiente de Correlagao de Spearman Teste comparacgéo entre correlacdes - Steiger’s Z test: demonstrou melhor

correlagao de GCW com FE do que NT-ProBNP e MAPSE

Felix ADS, et al. Myocardial work in Chagas disease: comparative analysis with conventional
parameters in different cardiac clinical stages. Front Cardiovasc Med. 2025 Nov 3;12
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Curva ROC - Parémetros de TM / GLS para detecgao de FE <55%

1.0t -
0.8}
_ Optimal cutoff
£ o6}
z m— GCW (AUC=0.976, 95% C| 0.927-1.000) [1699mmHg%
20, e GWI (AUC=0.965, 95% CI 0.905-1.000) |1282mmHg%
7 —— GWE (AUC=0.898, 95% Cl 0.805-0.974) 92%
o —— GWW (AUC=0.606, 95% CI 0.447-0.768) | 201mmHg%
- L m—— (GLS (AUC=0.938, 95% CI| 0.856-0.994) -15,5%
ol L 4 === No discrimination (AUC=0.5)
0.0 02 04 0.6 3 — 5
1 - Specificity (FPR)
Curva ROC
ROC / AUC - LVEF < 55% AUCs and optimal cutoff values derived from the Youden index.
Variable AUC (95% CI) Optimal cutoff] Sensitivity Specificity
GLS 0.938 (0.856-0.994) -15.5 0.84 0.92
GCW 0.976 (0.927-1.000) -1699.0 0.88 1.0
GWI 0.965 (0.905-1.000) -1282.0 0.84 1.0
GWE 0.898 (0.805-0.974) -92.0 0.96 Q2
GWW 0.606 (0.447-0.768) 201.0 0.6 0.72

Felix ADS, et al. Myocardial work in Chagas disease: comparative analysis with conventional
parameters in different cardiac clinical stages. Front Cardiovasc Med. 2025 Nov 3;12




MENSAGENS FINAIS

- Fracdo de ejecao de VE normal nao significa fungdo do VE normal.

- O strain tem importante papel na deteccdo precoce e subclinica de
miocardiopatias

- O strain longitudinal do VE bem estabelecida a indicacdo de uso em
Cardiooncologia, ja incorporado as diretrizes.

- Importante "redflag" para suspeicdo e diagnostico de amiloidose
cardiaca.

- O Myocardial work & técnica promissora, com potenciais aplicacoes

clinicas necessitando de maiores estudos para ser incorporada a rotina.
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