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Survival

CHRONICKE SRDECNI SELHANI -

PROGNOZA

- stale velmi nep¥rizniva

40-50% pacienti umira do 5 let od stanoveni diagnézy

= Prostate cancer
Lung cancer
—— Colorectal cancer
—— Bladder cancer
—— Heart failure
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Years since diagnosis

Mamas et al. Eur J Heart Fail.
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Management of HFrEF

VAR SGiT2

To reduce HF hospitalization/mortality - for selected patients

Volume overload

Diuretics

SR with LBBB = 150 ms SR with LBBB 130~149 ms or non LBBB= |50 ms
Ischaemic aetiology Non-ischaemic aetiology
)

Coronary artery disease Iron deficiency

Atrial fibrillation Atril fibrillation
~_Digoxin ) __PVI_
Aortic stenosis Mitral regurgitation  Heart rate SR>70 bpm Black Race ACE-H/ARNI intolerance

SAVR/TAVI ' _TEE MV Repair _ ARB
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LVAD - HEART MATE 3
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LVAD

» Které pacienty vybrat k implantaci LVAD
* Kdy indikovat implantaci LVAD

* Co nas/pacienta ¢eka po implantaci LVAD
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LVAD

* Které pacienty vybrat k implantaci LVAD
* Kdy indikovat implantaci LVAD

* Co nas/pacienta ¢eka po implantaci LVAD
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neview

How to Select Patients for Left Ventricular Assist Devices? A
Guide for Clinical Practice

Daniele Masarone *, Brian Houston 2, Luigi Falco ', Maria L. Martucci !, Dario Catapano !, Fabio Valente !,
Rita Gravino !, Carla Contaldi !, Andrea Petraio 3, Marisa De Feo 4, Ryan J. Tedford 2 and Giuseppe Pacileo 1

Figure 1. Risk/benefit ratio of LVAD implantation according to INTERMACS class. Red weights
represent the risks; blue weights represent the benefits.

S _There are three main indications for LVAD implantation: e

- Bridge to Transplant (BTT): Indicated in patients on the orthotopic heart transplant
list unable to maintain adequate end-organ perfusion with GDMT alone;

. Bridge to Candidacy (BTC): Suitable in selected patients with temporary contraindica-
tions to orthotopic heart transplantation that could be reversed after support with an
LVAD (e.g., increased pulmonary vascular resistance, functional kidney disease);

. Destination Therapy (DT): Recommended in patients with an absolute and permanent
contraindication to orthotopic heart transplantation, in whom an LVAD is used as a
long-term therapy.

| Masarone et al. J Med Clin 2023; 12 |
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ISHLT (2023)

Indications COR

LOE

Asa bndge to h*ansplant

AdvHFrEF patients Wit Seve B "
refractory to maximal medical management whn are inotrope dependent or I
on temporary mechanical circulatory support if transplant is unlikely to
occur in the short term

As destination therap
AdvHFrEF patients ineligible for heart transplant with severe symptoms

(NYHA functional class IIIB-IV) refractory to maximal medical I
management, who are inotrope dependent or on temporary mechanical
circulatory support

ESC Guidelines (2021)

Indications

COR

LOE

therapy who have at least one of the following:

value
- More than three HF-related hospitalizations
- Inotrope dependence
- Mechanical circulatory support dependence

20 mmHg)

AdvHFrEF patients with severe symptoms despite GDMT and device

- LVEF < 25%, peak VO2 < 12 mL/kg/min, and /or <50% predicted

NA

- Worsening renal and /or hepatic function or type II pulmonary
hypertension due to reduced perfusion (CI <2 L/min with PCWP >

NA

| Masarone et al. J Med Clin 2023; 12
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POKROCILE SRDECNI SELHANI |

Advanced heart failure: a position statement
of the Heart Failure Association of the
European Society of Cardiology

Maria G. Crespo-Leiro™, Marco Metra?, Lars H. Lund?, Davor Milicic?,

Crespo-Leiro et al. Eur J Heart Fail 2018; 20(11):1505-1535
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POKROCILE SRDECNI SELHANI |

Previous or ongoing
requirement for
dobutamine, milrinone,
dopamine, or levosimendan

Persisting NYHA class Ill or IV
and/or persistently high BNP
or NT-proBNP

‘Worsening renal or liver
dysfunction in the setting of
heart failure

Very low ejection fraction
<20%

Recurrent appropriate
defibrillator shocks

D B Defibrillator Shocks

£

Edema / Escalating

Diuretics

L s \ Low Blood Pressure

9
ah -
IS ¢ Prognostic Medication

More than 1 hospitalization
with heart failure in the last
12 months

Persisting fluid overload and/or
increasing diuretic
requirement

Consistently low BP with
systolic <90 to 1700 mmHg

Inability to up-titrate (or need
to decrease/cease) ACEI,
beta-blockers, ARNIs, or
MRAs

Crespo-Leiro et al. Eur J Heart Fail 2018; 20(11):1505-1535
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CHSS - nejen ' trpi
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Pred implantaci LVAD - PK

ECHO

Pravostranna srdecni katetrizace

* TAPSE < 8 mm
* TDIS'< 5-8 cm/s
* FAC<25-30%

*E/e’ > 10

Hemodynamic Parameter

Cut-Off Associated with RVF

Preoperative CVP >10 mmHg

CVP/PCWP >0.63
MAP/CVP <7.5

PAPL <1.85

RVSWI <0.30 mmHg/1./m?
gvI <22.1 mL/m? during systemic vasodilator
drug challenge
PACI <0.89 mL/mmHg/m?

Masarone et al. J Med Clin 2023; 12 |
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Pred implantaci LVAD - ??

Aortic Valve Disease: Mitral Valve Requrgitation:

S (Class TTh:

1. More than mild aortic requrgitation should be addressed at the time of 1, Concomitant mitral valve interventions may be considered during LVAD
LVAD implant. Aortic valve replacement using a biologic valve should be immintiﬁnni Hital falve Tpa" o m,'.mllval?.e m‘fhmem using bl
performed, if necessary. Tricuspid Valve Regurgitation: beatt.

Level of evidence C. (Modifi ~ Class IIb:

Class ITb: 1. Concomitant tricuspid valve interventions may be considered during LVAD

1. Aortic valve closure tech implantation in patients with greater than moderate tricuspid regurgita-

mild aortic requrgitation tion. Tricuspid valve repair or replacement using a bioprosthetic valve can

Level of evidence (. (Modij be performed.

Aortic Stenosis: Level of evidence B. (Modified)

Class I: T STgTCATIC TTCrat STEmusTS Treens o ve auuresser normy tvAD implant,

1. Continuing approval without change (ommissurotomy or mitral valve replacement using a bioprosthetic valve

can be performed on the beating decompressed heart.
Level of evidence C. (Modified)

JHLT, vol 42, No 7, July 2023
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Pfed implantaci LVAD - ??

Type of Prosthetic Valve

Recommendation

Note

Functioning biological prostheses
(regardless of the anatomical site)

No removal or replacement at the time of
implant (COR [, LOE C)

A biological valve, whether in the aortic
or mitral position, is well tolerated
during LVAD support

Mechanical aortic valve

Replacement with a
bioprosthetic valve during LVAD
implantation (COR I, LOE B) or path
closure when no other options are
feasible (COR IIb, LOE C)

Mechanical aortic valves may result in
thromboembolic events due to blood
stasis around the valve and intermittent
valve opening

Mechanical mitral valve

Replacement of a properly functioning
mechanical mitral valve is not
recommended (COR III, LOE C)

Exchanging a mechanical mitral valve is
technically very complex

Concomitant valve surgery with LVAD implantation increases the surgical risk due
to the prolonged extracorporeal circulation time and increased incidence of postoperative

RVF [57]. These factors must be considered during the patient selection process.

| Masarone et al. J Med Clin 2023; 12

JHLT, vol 42, No 7, July 2023
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assist device ™
Kiran Sidhu, Phillip H. Lam, Mandeep R. Mehra*

Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, United States

Evolving trends in mechanical circulatory support: Clinical M)
development of a fully magnetically levitated durable ventricular Spsr

K. Sidhu, PH. Lam and M.R. Mehra/Trends in Cardiovascular Medicine 20 {2020) 223-229

----------------- Transplant Survival at 2 years!

B HM3: 79%: MOMENTUM 3 ?
H HMII: 77%: MOMENTUM 3 2

B HMII: 58%: HMII DT*and HVAD 60.2%

s —| and HM 11 67.6% in ENDURANCE DT*
20 —|
30 —|
B HM XVE 24%: HMII DT*5
20 —
10 — OMM 8%: REMATCH®

Sidhu et al. Trends Caardiovascular Med 2020 May; 30 (4):223 - 229
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Risk Assessment and Comparative
Effectiveness of Left Ventricular

Assist Device and Medical Management
in Ambulatory Heart Failure Patients
Results From the ROADMAP Study

Yri

OMM

AE Rate (eppy) AE Rate (eppy)
79.7 Patient-Yrs 82.4 Patient-Yrs

LVAD

FIGURE 8 Risk/Benefit Analysis

Ratio [LCL, UCL] p-value

2401.2,4.8] p=0.012

Primary End Point
Alive at 12 mo with

e

ABMWD = 75m

Survival HR
As treated on original therapy —=e— 1.71[1.07, 2.73] p=0.024
Intent-to-treat e 1.02 [0.59, 1.77] p=0.931
Alive at 12 mo with Q.R

ANYHA improvement = 1 class
AEQ-5D VAS improvement > 20 points*
APHQ-9 improvement = 5 pointst

& | 89[4.5-178] p<0.001
41719-8.9] p<0.001
4.2117-10.2] p<0.001

|
|
|
|
|
|
|
|
|
NYHA Class, HRQolL, and Depression |
|
|
|
|
|
|
|
|
|
]

Adverse Events RR
Composite — 0.44 [0.35-0.56] p<0.001
T ———— T T T T
01 0.3 0.5 1.0 20 5.0 10.0
OMM Better LVAD Better

Bleeding

Gl bleeding
Infection

Driveline infection

Sepsis
Pump thrombus
Stroke

Ischemic

Hemorrhagic
Arrhythmias VT/VF
Worsening heart failure
Right heart failure
Rehospitalizations
"Composite” event rate|
Relative risk [95% CI]

0.03
0.01
0.09
NA
0.0
NA
0.025
0.013
0.013
0.10
0.90
0.03
1.77
1.05

OMM/LVAD: 0.46 [0.31-0.68]*

149
0.92*
0.97*
0.135
0.23*
0.07%
0.12%

0.07

0.05

0.335
0.6*
(VRRES

2.67%
231

|J Am Coll Cardiol 2015;66:1747-61)

==
mea

NI 9 I. INTERNI
D KARDIOANGIOLOGICKA

KLINIKA FNUSAALF MU

NEMOCNH
U SV. AN
V BRNE

lICH




LVAD

» Které pacienty vybrat k implantaci LVAD

* Kdy indikovat implantaci LVAD

* Co nas/pacienta ¢eka po implantaci LVAD

==
mea

|\| I 9 . INTERNI
D KARDIOANGIOLOGICKA
<.

KLINIKA FNUSAA LF MU

U sv. ANNYA



KDY LVAD

Tabulka 13.2 — Stadia INTERMACS (Interagency Registry for Mechanically Assisted Circulatory Support) pro klasifikaci pacientd

s pokrocilym srde¢nim selhanim

a jistym stupném renaini dysfunkce.

Uroven INTERMACS Trida NYHA | Popis Pristroj Jednorocni preziti
pii 1é¢bé pomoci
LVAD
1. Kardiogenni sok v Hemodynamicka nestabilita i pres zvysujici se ECLS, ECMO, 52,6 £5,6 %
(,Crash and burn”) davky katecholamint a/nebo mechanickou pfistroje pro
obéhovou podporu spolu s kritickou hypoperfuzi perkutanni podporu
cilovych organt (tézky kardiogenni $ok).
2. Progredujici \Y Intravenézni podpora inotropnimi latkami ECLS, ECMO, LVAD 63,1+£3,1%
zhorsovani i pres s prijatelnym krevnim tlakem, avsak rychlé
podporu inotropnimi zhor3ovani rendlnich funkci, nutri¢niho stavu nebo
léky znamek méstnani.
(,.Sliding on
inotropes™)
3. Stabilizovany, aviak | IV Hemodynamicka stabilita pfi nizkych nebo stfedné | LVAD 784+25%
zavisly na inotropnich vysokych davkach inotropnich Iékd, které jsou viak
latkach nezbytné kvuli hypotenzi, zhorSovani symptomu
nebo progredujicimu selhavéni renalnich funkci.
(,,Dependent stability”)
4. Symptomy v klidu v Je mozné docasné prerusit [écbu inotropnimi léky, | LVAD 787 +£3,0%
(,Frequent flyer”) ambulantni u pacienta viak ¢asto dochazi k recidivé symptomu
a typicky se u néj vyskytuje retence tekutin.
5. Nesnasejici zatéz v Uplné ukonéeni fyzickych aktivit, stabilizovany LVAD 93,0 £ 3,9 %*
(,Housebound") ambulantni v klidu, ale ¢asto se stiedné tézkou retenci tekutin

6. Omezeni zatéze
(,Walking wounded”)

Mensi omezeni fyzické aktivity a v klidu bez
méstnani. Nenaroc¢na cinnost je snadno unavi.

LVAD/jako moZnost
prodiskutovat
pouziti LVAD.

7. Osoby nevychazejici
nikdy z domu
(,,Placeholder”)

Pacient ve tfidé Il podle NYHA bez nestabilni
tekutinové bilance v soucasnosti nebo v posledni

Jako moZnost
prodiskutovat
pouziti LVAD.
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The 2023 International Society for Heart and Lung ()<

Transplantation Guidelines for Mechanical
Circulatory Support: A 10- Year Update

Risk Stratification to Determine Timing of DMCS Therapy based o
INTERMACS Classification:

Class I:

1, INTERMACS profile 1-3 patients benefit in terms of survival from
implantation of a LVAD.

Level of Evidence: A. (New)

Class ITb:

1, INTERMACS profile 4 may benefit in terms of survival from implan-
tation of a LVAD.

Level of Evidence: B. (New)

| JHLT, vol 42, No 7, July 2023

Review
How to Select Patients for Left Ventricular Assist Devices? A
Guide for Clinical Practice

Daniele Masarone **(, Brian Houston 2, Luigi Falco (), Maria L. Martucci !, Dario Catapano !, Fabio Valente ',
Rita Gravino ', Carla Contaldi !, Andrea Petraio 3, Marisa De Feo %, Ryan J. Tedford 2 and Giuseppe Pacileo !

More sick

Intermacs 2
Sliding on inotropes

Intermacs 3
Dependent stability

Intermacs 4
Frequent flyer

Intermacs §

Exert intolerant,
housebound
Intermacs 6

Exertion limited, walking
wounded
Intermacs 7
Symptoms, placeholder

AdvHFrEF NYHA Ill
Less sick

Masarone et al. J Med Clin 2023; 12
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Factors associated with the use of
guideline-directed medical therapy in patients
with left ventricular assist device

Michel Chedid El Helou?2, Phoo Pwint Nandar’.2f, Larisa G. Tereshchenko:3,
Miriam Jacob'2, Pavan Bhat'2, Amanda R. Vest2, Sanjeeb Bhattacharya'?,
Eileen Hsich2, Patrick Collier!, W.H. Wilson Tang"?, Edward Soltesz2,

Michael Z. Tong?, Randall C. Starling’2, and Trejeeve Martyn2*

Department of Cardiovascular Medicine, Heart, Vascular & Thoracie Institute, Cleveland Clinic, Cleveland, OH, USA; George M. and Linda Kaufman Center for Heart Failure
and Recovery, Cleveland Clinic, Cleveland, OH, USA; and *Department of Quantitative Health Sciences, Lerner Research Institute, Cleveland Clinic, Cleveland, OH, USA

[ Et Hetou et at. Eur J Heart Failure 2025; 27, 650 - 655 [

Table 1 Baseline characteristics of the HeartMate 3
cohort

Demographics
n 270
Age, years, mean (SD) 63.0 (13.3)
<50, n (%) 53 (19.6)
51-60, n (%) 62 (23.0)
61-70, n (%) 92 (34.)
>70, n (%) 63 (23.3)
Male sex, n (%) 207 (76.7)
Race, n (%)
White 198 (73.3)
Black 62 (23)
Other 10 (3.7)
Device strategy, n (%)
Destination therapy (not eligible 197 (73.0)
for transplant)
Bridge to transplant (listed at the time 63 (23.3)
of study)
Possible bridge to transplant 10(3.7)
Comorbidities, n (%)
Atrial fibrillation 152 (56.3)
Chronic kidney disease 131 (48.5)
Chronic obstructive pulmonary disease 36 (13.3)
Diabetes mellitus 125 (46.3)
Coronary artery disease 137 (50.7)
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Factors associated with the use of
guideline-directed medical therapy in patients
with left ventricular assist device

Michel Chedid El Helou’2i©, Phoo Pwint Nandar12f, Larisa G. Tereshchenko'3,
Miriam Jacob'2, Pavan Bhat'2, Amanda R. Vest'2, Sanjeeb Bhattacharya'-?,
Eileen Hsich'2, Patrick Collier!, W.H. Wilson Tang'2, Edward Soltesz2,
Michael Z. Tong?, Randall C. Starling’:2, and Trejeeve Martyn1:2*

"Department of Cardiovascular Medicine, Heart, Vascular & Thoracic Institute, Cleveland Clinic, Cleveland, OH, USA; ?George M. and Linda Kaufman Center for Heart Failure
and Recovery, Cleveland Clinic, Cleveland, OH, USA; and *Department of Quantitative Health Sciences, Lemer Research Institute, Cleveland Clinie, Cleveland, OH, USA|

250

Not on medication 150

Prescription rates for respective medications

= On medication
100 74.1%
50.0% 47.0%
50
0
BB ACEi/ARB/ARNI MRA SGLT2i HYD/ISDN
LVAD Cohort 50% 74.1% 47% 14.8% 19.6%
HFrEF Cohort 80% 78% 44% 18% -
[ Et Hetou et at. Eur J Heart Failure 2025; 27, 650 - 655 [
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LVAD

» Které pacienty vybrat k implantaci LVAD

* Kdy indikovat implantaci LVAD

* Co nas/pacienta ceka po implantaci LVAD
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Guidance on the management of left
ventricular assist device (LVAD) supported
patients for the non-LVAD specialist
healthcare provider: executive summary

Infekce:

15-40%

LVAD specifické — driveline, inflow/outflow graft
LVAD souvisejici — endokarditidy, mediastinitidy,

BéZné — respiracni, mocové, GIT

| Tuvia Ben Gal et al. Eur J Heart Failure 2021; 23, 1597=1609 |
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Guidance on the management of left
ventricular assist device (LVAD) supported
patients for the non-LVAD specialist
healthcare provider: executive summary

Krvaceni:

- 32-44%

- Antikoagulacni terapie

- GIT A-V malformace (vék, zenské pohlavi, nizké BMI, koureni)
- GFS, kolonoskopie, kapslova endoskopie

| Tuvia Ben Gal et al. Eur J Heart Failure 2021; 23, 1597=1609 |
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Guidance on the management of left
ventricular assist device (LVAD) supported
patients for the non-LVAD specialist
healthcare provider: executive summary

CMP:

iICMP - trombolyza neni doporucena, mechanicka trombektomie
ICH, SAK — zeny, IABP pred implantaci,

- snizeni MAP < 90 mm Hg, NCH intervence

| Tuvia Ben Gal et al. Eur J Heart Failure 2021; 23, 1597=1609 |
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Guidance on the management of left
ventricular assist device (LVAD) supported
patients for the non-LVAD specialist
healthcare provider: executive summary

Tromboza LVAD:

- Do 10%

- Dusnost, low flow alarmy, hemolyza (LD, Hb, volny.., tmava moc..)
- ECHO — otevirani ao chlopné, zhorSeni MR, dilatace LK

- CT angiografie

| Tuvia Ben Gal et al. Eur J Heart Failure 2021; 23, 1597=1609 |
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Program LVAD CKTCH - L.IKAK Brno
1/2009 - 4/2025

Primérny vék (roky)
Pohlavi (muzi/Zeny)

56 (18-68)
135 (91,2%) x 12 (8,8%)

15 pac. (10,1%)

|
HW

78 pac. (52,7%)

|
HM3

55 pac. (37,2%)
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Program LVAD CKTCH - |.IKAK Brno
1/2009 - 4/2025
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Program LVAD CKTCH - L.IKAK Brno
1/2009 - 4/2025

LVAD

BTT 90 (60,8%) BTC 19 (12,8%) DT 39 (26,4%)

Vystupy z LVAD

OTS 82 Recovery2 EL na LVAD Na LVAD
(55,4%) (1,4%) 40 (27%) 24 (16,2%)
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Program LVAD CKTCH - L.IKAK Brno
1/2009 - 4/2025

INTERMACS Pocet pacientl -

1 6 4,1%
2 36 24,3%
3 41 27,7%
4 45 30,4%
5 19 12,8%
6 1 0,7%
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Program LVAD CKTCH - |.IKAK Brno
1/2009 - 4/2025

Bridge to transplant — CKTCH
Destination therapy — I.IKAK FN USA
- kontroly INR 1x tydné — tel.
- kontroly po 6t
— ECHO, lab., TK,
- kontrola a stér vystupu kabelu
- parametry nastaveni LVAD, alarmy
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Komplikace pacientu

s HM3 (n = 32), HW HVAD (n = 78)

Exitus

CMP

Infekce kabe4|u
Krvaceni GIT
Arytmie-komorové

Tromboza VAD

4—
I 19%
|—I 24%

IS 16%
|_l31%
e _44%
|_I 58%
I 22 %
|—I 18%
%
i 19%
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ZAVER:

Vcasné odeslani pacienta do specializovaného centra
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