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Indicaciones de una AV
e Puente a la decision

— Situacion clinica incierta que no permite conocer datos
clave (parada cardiaca previa, sedacion e intubacion)

e Puente a la recuperacion

— Ante un insulto agudo potencialmente reversible

 Puente al trasplante

— Pacientes en lista de espera que se deterioran

e Puente a la eligibilidad (para trasplante)

— Hay alguna contraindicacion potencialmente reversible

 Terapia de destino

— Alternativa al trasplante en pacientes no candidatos
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¢ Qué opciones de AV tenemos?
* AV percutaneas:

— Baldn de contrapulsacion intradrtico: 0,5 |/min
— Impella 2.5: 1,5 - 2 |/min
e AV de corta duracion:
— ECMO: 3,5-4,5|/min
— AV pulsatiles: ABIOMED BVS: 4 — 5 |/min
— AV flujo continuo: Centrimag Levitronix: 5 — 7 |/min

e AV de duracion intermedia o larga:

— AV pulsatiles paracorporeas: EXCOR/AB5000: 5—7 |/min

— AV de flujo continuo implantables: INCOR/Heartmate
II/HVAD: 5 — 7 |/min
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Guias shock cardiogenico

Patients with hypotension, hypoperfusion or shock

Electrical cardioversion is recommended if an atrial or ventricular arrhythmia is thought to be contributing to the I

patient’s haemodynamic compromise in order to restore sinus rhythm and improve the patient’s clinical condition.

An iv.infusion of an inotrope (e.g. dol| The ins and outs of the IABP ' blood

pressure <85 mmHg) and/or hypoper we "

peripheral perfusion. The ECG shoulc rthmias and 4
cardial ischaemia.

e The IAEF rapidy

Short-term mechanical circulatory suj shutdes helium gas in -~ (#855 aining

severely hypoperfused despite inotrof al'll_ld lli_'l'-!t 'Iilf the dhn?"ﬂ. Ly, is) or lla

. - which is locatad in "

a potentially surgically correctable cau descending aora, The

An i.v. infusion of levosimendan (or a | ballaon is inflated at of

beta-blockade if beta-blockade is thou the onset of cardiac red m

continuously because inotropic agents iﬂmb a"l':l': -:I:eﬂa::ed at  are also

vasodilators, blood pressure should be ® OnseL of systole.

A vasopressor (e.g. dopamine or nore 'k, despite

treatment with an inotrope, to increa tored as m

these agents can cause arrhythmias an t should

be considered.

Short-term mechanical circulatory support may be considered (as a'‘bridge to decision’) in patients deteriorating m

rapidly before a full diagnostic and clinical evaluation can be made.
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¢ Papel de las AV percutaneas?

Haemodynamics
Cl + SD (L/min/m®)
MAP + 5D (mmHg) +
PCWP + SD (mmHg) +

Clinical outcome
30-day mortality, n (%)

Reported adverse events

Leg ischaemia, n (%) 7(33) 2 (14)
Bleeding, n (%) 19 (90) 2(14)
Fever of sepsis, n (%) 17 (81) 5(36)
Tande Heart Impella 2.5

www.bellvitgehospital.cat Cheng JM, Eur Heart J 2009 || Bellvitge
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Impella 2.5 en shock post-IAM

Lcng-Term Survival
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Shock = AV corta duracion
e ECMO:

— Canulacion periférica

— Implante rapido
— Econdmico

— Oxigenacié| Puente a deCISIOn

Estado neurolégico desconocido
— No descarg;  Inestabilidad hemodinamica severa
Coagulopatia severa

— Hemolisis v
— Complicaciones EElI
— Encamamiento

— Heparina: ACT 180 s

www.bellvitgehospital.cat ||||] Be”‘-"'tge y
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AV corta duracion

carcasa entrada

impeller
e Centrimag-Levitronix: id
sallda
— Gasto cardiaco hasta 10 I/min I L

— Bajos niveles anticoagulacion [ I] rotor I] ]\
— Hasta 1 mes de soporte / :

- Puente a recuperacion/TC
— Acceso central YAWAT -\
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Puente a la recuperacion

 Despues de un insulto agudo gue puede ser
reversible:
— Post-IAM revascularizado
— Arritmia o parada cardiaca
— Post-cardiotomia con FEVI normal previamente
— Disfuncion primaria del injerto post-TC
e Valorar weaning de la AV después de
normalizacion de la funcion:
— Renal
— Hepatica
— Pulmonar
— Neurologica

Bellwtge
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Protocolo de weaning de la AV

 Con minimo o sin soporte inotropico y TTPA>2
reducir flujo <2 I/min de AVD y AVI. Durante los
siguientes 30 minutos valorar:

* Funcion del VD:
— PVC <16 mm Hg
— VD no se dilata por Ecocardio
— Aumento de la PAP
— No cae la PA sistémica significativamente

e Funcion del VI:

—FEVI>40% GC =VO0,/13,4xHbx(Sa0, — Sv0,)
— PCP <18 mm Hg
— Saturacion venosa central de oxigeno > 70%

: : Bellvitge
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Puente a TC: Emergencia O

* Recuperacion del fallo multiorganico y candidato a
TC:

— Sin expectativas de recuperacion de funcion ventricular:
* Revascularizacion tardia post-IAM
» Ausencia de viabilidad miocardica
* Miocardiopatia previa con disfuncion VI severa

— Tiempo de espera previsto < 1 mes:

* No grupo O (en USA) Si tiempo de espera> 1 mes

e Area corporal pequena 0 solo necesita AV izquierda
valorar AV media/larga
duracion

Bellvitge
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AV de duracion intermedia

Sistemas Paracorporeos
AB5000 / EXCOR

Caracteristicas:

sImplantacion externa
«Sistema neumatico
eSoporte biventricular
*Precisan antiagregaciony
anticoagulacion alta
*Ruidoso

Coste medio

Bellvitge

AVAYA bel |VIthhOSplta I .Cat ||| |] Hospital Universitari




AV de duracion intermedia

« Como puente a recuperacion:

Soporte uni o biventricular

e Causas reversibles a medio plazo:
— Miocarditis
— Miocardiopatia post-parto

« Como puente a TC.:

Soporte uni o biventricular

* Irreversibilidad de miocardiopatia:
— FEVI baja desde hace tiempo
— Revascularizacion tardia o ausencia viabilidad post-IAM

* Presencia de alguna contraindicacion actual al TC que
puede mejorar posteriormente, p.ej.. HTP.

ellvitge
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Experiencia Bellvitge: 100 AV

30

25 -
" Excor
20 - & Centrimag
W ECMO
15 M AB5000
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Experiencia Bellvitge
* Intermacs 1:90; Intermacs 2: 8; Intermacs 3: 2

Indicaciones
Tipo AV

M Post-
cardiotomia

B Mioc isq

“ Mioc no isq

¥ |zquierda
M Derecha

M Miocarditis
~ Biventricular

M Disf precoz TC

“ QOftras

www.bellvitgehospital.cat

||||| Bellwtge



Experiencia Bellvitge

38 Exitus

27
Recuperacion

J

www.bellvitgehospital.cat

18 Alta

hospitalaria

25 Alta

hospitalaria
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AV larga duracion: Puente al TC

Recommendations Class? Level® Ref©

An LVAD or BiVAD is
recommended in selected
patientsd with end-stage HF
despite optimal pharmacological
and device treatment and who
are otherwise suitable for heart
transplantation, to improve
symptoms and reduce the

risk of HF hospitalization for
worsening HF and to reduce
the risk of premature death
while awaiting transplantation.

254,155,
258

Mc Murray et al. Eur Heart J 2012
fliiEckvige

www.bellvitgehospital.cat




¢ Por qué una AV de larga duraciéon?

A 100 ; |

From left ventricle

Continuous flow pump

To aorta

Impeller ~ rx
Percutaneous lead /

Slaughter et al. NEJM 2009;361:2241; Starling et al. JACC 2011,57:1890
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Seleccion de pacientes

Class IV

B - Sintomas graves a

[ pesar de tratamiento
meédico 6ptimo

~
(IJ'I

= Disminucion rapida de
la supervivencia

- Aumento del nimero
de hospitalizaciones

N
¢

Annual Survival Rate
(@)
CP

......................... i -
O |

| Il 1 V' peceased
NYHA CLASS

Adaptado de Bristow, MR Management of Heart Failure,
Heart Disease: A Textbook of Cardiovascular Medicine,
6th edition, ed. Braunwald et al.

Bellvitge
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Clasificacion INTERMACS

% 1-year survival

100% Class IlIB
0 Walking wounded
l @ Househound
50% (5] Frequent flyer
25% e Stable dependent

10% 9 Sliding fast

l Crash & burn
Dying/MOF
0% A ying/

Intermacs level Survival VAD benefit
5-7 Months to years Not established
3-4 Weeks to months Yes
Bl -2 Hours to weeks Yes
Bl MOF Hours to days Bridge to decision

in selected cases

||||| Bellvitge
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Timing del implante

Overall Survival

60
49
50
4 lill- L} ' ] i 5l
] i 0 it Group 3 vs 1: p<0.001
% ok, Group 3vs 2: p < 0,001
40+ Group 3 vs 1: p=0.011 a (L Ty B
Group 3 vs 2: p=0.065 211 | , 14
204 Group 2vs 1: p=0.18 0¥ .
G ¥ L 1 u

Group1  Group2  Groupl

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36
(n=19)  (n=45)  (n=23)

Months post-LVAD i . .
Figure 3  Length of stay post-VAD for patients surviving to

Group1 =====Group2 - Group 3 discharge.

Group 1: Intermacs 1
Group 2: Intermacs 2 y 3 (dependientes de inotrdpicos)
Grupo 3: Intermacs > 3 (ambulatorios)
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Puente al puente

Aorta

From left

External ventricle

battery
pack

To aorta

Left
ventricle Motor Pump

housin
Outlet stator USIng
and diffuser
& B

—

Percutaneous
lead

System

Continuous-
controller

flow LVAD | : Rotor Inlet stator and
blood-flow
Percutaneous straightener
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STVAD

At CUMC At CH

1 ﬂ—- l--l-p-l-t:
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0.2 Log-Rank test, p=0.558

0.0

| | I | |
0 3 L 9 12

Months of follow-up

MNumber at risk:

Tertiary Hospital: 17 13 8 4 2
Community hospital: 20 9 4 3 2
Ll 7 \&1) 11 (55) U.4Ue

Alive or CT at last

follow-up 10 (60) 13 (65) 0.699

Gonzalez-Costello et al. J Heart Lung Transplant 2012
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Percent Survival

www.bellvitgehospital.cat

HM Il Risk Score

BTT & DT Patients (N=1101)
Low Risk

-

~« —_ (HMRS:

I ——
—

Medium Risk

(HMRS < 1.58)

=——=

1.58-2 48)

..“-l..

High Risk = ===+ ——

(HMRS > 2.48)

Ejemplo practico:

62 anos

Albumina: 3,4 g/dl
Creatinina: 1,5 mg/dl
INR:1,3

Centro < 15 LVADs

' (Log-Rank) <

223
205
91

s ol

HM Il Risk Score
2,63

12

Month
Cowger et al. JACC 2013;61:313

Mejor fx hepatica:
62 anos

Albdmina: 4 g/dl
Creatinina: 1,5 mg/dl
INR:1,0

Centro < 15 LVADs

Sl

HM Il Risk Score
1,86

121
97
48

24
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Valorar riesgo de IC derecha

Circulacio
pulmonar
: Auricula esquerra
Auricula dreta
Camera principal Camera principal
dreta esquerra

Bomba

Circulacid general

www.bellvitgehospital.cat ||||| Be”‘-"tge
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Michigan Score

10
* Vasopresores: 4 li': =i e ent s e

e AST >80 UI/L: 2 \1

¢ BIIIrUbIna>2mg/d|.2 %DE- Log rank for linear trend p=0.0045
=
e Creatinina> 2.3 mg/dl:3 °
04-
02-
RV Failure Score 3.0
RV Failure Score 4-5
RV Failure Score 25.5
0.0-
0 h S
Days

L [ e e e Cowger et al. JACC 2008;51:2163 ||||] Bellvitge
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Variable RVF p

V I Value
a [ Yes No

(n = 33) (n = 76)

Hemodynamic variables
Cardiac index (L/min/m~) 1.6 04 1.7£04 0574

Pulmonary arterial wedge 22074 252* 106 0.153
pressure (mm Hg)

Mean pulmonary artery pressure 31990 363117 0.080

(mm Hg)

Mean right atrial pressure (mm 11.9 7.7 9772 0194
Hg)

Right ventricular stroke work 330 = 160 463 = 180 0.002

index (mm Hg/ml/m”)
Laboratory examinations
White blood cell count (3 107/ ul) 9544 8B3+33 0171

Hematocrit (%) 338 356 0.271
Platel pvSWiI= (PAPm — PVC) x (IC/FC) x 1000 2%
Sodin.. ., Lo LA 0.649
Potassium (mEqg/L) 4.1 £ 0.5 42+ 06 0502
Blood urea nitrogen (mg/dl) 30 = 14 3 =18 0.171
Creatinine (mg/dl) 1.4 =05 1.5x05 0212
Albumin (mg/dl) 3406 3706 0028
Total bilirubin (mg/dl) 21216 16 =08 0018
Direct bilirubin (mg/dl) 0.8 09 0504 0011
Aspartate amino transferase (U/L) 44 + 47 47T+ 75 0.797
Alamine aminotransferase (U/L) 50 = B7 64 = 121 0.560
Brain natriuretic peptide (pg/ml) 1,766 = 683 1,516 = 599 0.053

www.bellvitgehospital.cat Kato et al. Am J Cardiol 2012;109:246 ([l Bellvitge
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Variable RVF p Value

Yes No
(n = 35) {n = T76)

Ratio VD/VI > 0,72
Ratio Short/Long del VD > 0,6

Velocidad sistolica pico del Anillo tricuspideo < 8 cm/s
Pico sistolico strain rate longitudinal < 0.6/s

IT severa con PAPs < 50 mm Hg

Kato et al. Am J Cardiol 2012; Kukucka et al. J Heart Lung Transﬂ'"ﬁ%ﬂvitge
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Strain longitudinal pared libre VD

-0.0
s .82
2 Corte: -9.6%
£ 164 N/
=]
=
o
£ 24,6 Main
= Peak
Strain
-18.0%
"85 [ ] aqu
H mi
-36.4 W base
-41.0

Time

Grant et al. JACC 2012;60:521 ||||] Bellvitge
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AV como terapia de destino
An LVAD should be considered

in highly selected patientsd who
have end-stage HF despite
optimal pharmacological and
device therapy and who are
not suitable for heart
transplantation, but are
expected to survive > | year
with good functional status, to
improve symptoms, and reduce
the risk of HF hospitalization

and of premature death.

Kirklin et al. J Heart Lung Transpl 2012;31:117
Adamson et al. JACC 2011;57:2487

lla 254

www.bellvitgehospital.cat
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Limitaciones econdomicas

* Excor uni. 31.690 €

* Excor Bi. 62.660 €
 Incor/ HM Il 104.910/96.000 €
e Centrimag 7.400 €

* Ecmo 3.500 €

e Impella 10.900 €

e DAl /CRT Protecta 27.614 €
e Tavi Core-valve 22.000 €

www.bellvitgehospital.cat JlllL HBO?‘_!‘E‘B%EFS“E[.I



Conclusion

e Shock cardiogénico: Implante precoz de AV de
corta duracion

— Puente a la recuperacion

— Puente a la decision / TC

e Tratamiento con AV de media/larga durauon
es factible pero esta infrautilizado en ¢ @

 Necesidades:
— Educacion de los cardiologos
— Una indicacion mas precoz

— Creacion de centros de referencia

www.bellvitgehospital.cat JlllL HBO?‘_!‘E‘B%EF,S“EH
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Caso clinico

e Varon 60 anos
e Ex-enol y ex-fumador hace 20 anos

* HTA, DLP, SAOS con CPAP

e Miocardiopatia dilatada con coros normales
desde hace 20 anos

e ECG: RSy BRIHH: Implante de MCP tricameral
en 2012

 Tto Ooptimo: Bblog, IECA, Ant aldosterona

: : Bellvitge
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Caso clinico

e 2 ingresos por IC descompensada en ultimos 3
meses sin desencadenante aparente

* Disnea CF IllI-1V desde hace 3 meses

* Tras levosimendan refiere mejoria clinica pero
otra vez en CF IV

e Test de 6 minutos: 156 mtos con 3 paradas.

* Analitica: FG:58 ml/min, ALT:0,28 ukat/L,
Albumina: 44 g/L, Bilirubina: 18 umol/L, Hb:15
g/L, NTproBNP: 900 pg/L

: : Bellvitge
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Caso clinico

# MARTIN VILCHES, JOSE: 12868010
|' HOSPITAL DE BELLVITGE

30 May 13

10:54.08
3V2e-5 34Hz
GEERGE  180mm
Cardiohub
NTHI General

55dB  S1/+1/1/2
Gncia= 20dB a=2

Almacenando
FC= 60lpm

e Ecocardio: VI de 8 mm con FEVI=24%, IM
grado Il, VD no dilatado e IT muy ligera

www.bellvitgehospital.cat
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Caso clinico

e Estudio pre-trasplante cardiaco: Normal

 Swan-Ganz (3 dias después de Levosimendan):
PAM: 105/77 mm Hg; FC:68 lpm; PAP:
46/35/26 mm Hg; PCP:26 mm Hg; PVC:6 mm
Hg; GC:5,8 L/min; IC:3 L/min/m2; GTP: 9 mm
Hg; RVP: 1,5 UW

e Grupo O
 Peso:80 kg

: : Bellvitge
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¢Qué hacemos?

Recommendations Class? Level® Ref©

An LVAD or BiVAD is
recommended in selected
patientsd with end-stage HF
despite optimal pharmacological
and device treatment and who
are otherwise suitable for heart
transplantation, to improve
symptoms and reduce the
risk of HF hospitalization for
worsening HF and to reduce
the risk of premature death
while awaiting transplantation.
ITVD: 1000 mm Hg/ml/m2

Score Michigan < 3
HMII Risk Score: 1,3

254, 255,
258

Riesgo de fallo de VD
y mortalidad post-implante AV < 10%

[[| Bellvitge
L Hospital Universitar
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Experiencia AV corta duracion

Refractory Cardiogenic Shock (n=90)

*H

BRIDGE TO DECISION DEVICE

*Short-term VAD (n=44) .
f d choi ¥¥SCREEN FOR CONTRAINDICATIONS
preferred choice 1. Patient’sor family’s will against MCS
VA ECMO (n=46) 2, Clinical udgment against MCS by the primary

: team
for unknown neurological status, 3. =30minofon-going CPR

severe hemaodynamical instability, 4. Septic shock
ar severe cmagulapathy & Predicted extremely short-term life

expectancy due to comorbidities
DESTINATIONS

*Exchange to implantable VAD (n=23)
*Explant for myocardialrecovery (n=16)
*Heart transplantation (n=9)

*Death (n=42)

www.bellvitgehospital .cat Takayama H et al. J Heart Lung Transplant 2013 s



Experiencia AV corta duracion

Kaplan-Meier 1-Yr Survival Estimate
1.00 1

Table 4 Causes of Death During Support With Bridge-to-
Decision Device

Cause of death n
MSOF 21
Neurologic injury 15
Thromboembolic complication 2
Bleeding 1
Other 3

MS50F, multisystem organ failure.
*Total deaths = 42.

Number at risk Survival Days

Figure 2 Kaplan—Meier survival analysis: entire cohort.

Bellvitge
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