@i i_:l«w}@ﬂl
UNIVERSITATS & ——— UNIVERSITARES
KLINTKUM FRANKFURT — HERZZENTRUM

UNIVERSITATSKLINIKUM FRANKFURT

CHIRURGISCHE HERZINSUFFIZIENZ-THERAPIE

Dr. med. Fabian Emrich
Klinik fir Thorax-, Herz- und thorakale GefaBchirurgie
Herzzentrum, Universitatsklinikum Frankfurt

et L

|




Definition der Herzinsuffizienz

,Die Unféahigkeit des Herzens, trotz eines ausreichenden
vendsen Rickstroms eine fir den Metabolismus der
peripheren Organe ausreichende Menge an Blut durch den
Organismus zu pumpen.”

E. Braunwald, Textbook of Heart Disease.
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Die zehn hiufigsten Todesursachen - 2018

ICD-10 Todesursachen Costolats
Pos.-Nr. Sterbefdlle insgesamt 2018 nach den 10 haufigsten Todesursachen der ICD-10 -
Anzahl Anteil in %

|25 Chronische ischédmische Herzkrankheit 16275 8,0
121 Akuter Myokardinfarkt (Herzinfarkt) 46.207 4,8
C34 Bosartige Neubildung der Bronchien und der Lunge (Lungen- und Bronchialkrebs) 44.853 4,7
FO3 Nicht naher bezeichnete Demenz 44.670 4,7
50 Herzinsuffizienz (Herzschwache, Herzmuskelschwache) 37.709 3,9
Ja4 Sonstige chronische obstruktive Lungenkrankheit 32.796 3,4
111 Hypertensive Herzkrankheit 23.301 2,4
148 Vorhofflattern und Vorhofflimmern 24523 205
R99 Sonstige ungenau oder nicht ndher bezeichnete Todesursachen 19.884 2,1
J18 Pneumonie, Erreger nicht ndher bezeichnet 19.736 21

Deutscher Herzbericht 2019
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Optimale medikamentose Therapie

Koronarchirurgie
Klappenchirurgie

Ventrikelrekonstruktion (Dor-Plastik)

ECMO / Impella
Assistsysteme

Herztransplantation




UNIVERSITATS

KLINIKUM FRANKFURT UNIVERSITARES

HERZZENTRUM

UNIVERSITATSKLINIKUM FRANKFURT

Akute Herzinsuffizienz

GOETHE-UNIVERSITAT e

Management of patients with advanced heart failure® )
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Short-term MCS INTERMACS level NYHA Description Device
BTD/BTR/BTB/BTT m
(Class lla)
1 I. Cardiogenic shock v Haemodynamic instability in spite of increasing doses of catecholamines ECLS,ECMO,
v “Crash and burn” and/or mechanical circulatory support with critical hypoperfusion of target | percutaneous
organs (severe cardiogenic shock). support devices
ssEaEED eurological 2. Progressive decline v Intravenous inotropic support with acceptable blood pressure but rapid ECLS,ECMO,
damage and R ] and end-organ despite inotropic deterioration of renal function, nutritional state, or signs of congestion. LVAD
ims::srieble zud ez bu:e::v:ar:v:iac lsuppart“ﬁliding o
end-organ e 7recovery inotropes
damage : B B o e s
dependent “Dependent necessary due to hypotension, worsening of symptoms, or progressive
stability” renal failure.
4. Resting symptoms v Temporary cessation of inotropic treatment is possible, but patient presents | LVAD
“Frequent flyer” ambulatory | with frequent symptom recurrences and typically with fluid overload.
5. Exertion intolerant v Complete cessation of physical activity, stable at rest, but frequently with LVAD
LVAD-BTC .. o . . .
(Class lla) Housebound ambulatory | moderate fluid retention and some level of renal dysfunction.
6. Exertion limited 1] Minor limitation on physical activity and absence of congestion while at LVAD / Discuss
l “Walking wounded” rest. Easily fatigued by light activity. LVAD as option
ontraindicatio 7."Placeholder” ] Patient in NYHA Class Ill with no current or recent unstable fluid balance. | Discuss LVAD
2 opin

Withdrawal of ~ Weaning from

MCS support

1 i dvanced
therapies
(HT/LVAD) can
be deferred.
Very close
follow-up

LVAD-DT

(Class lla) case of

meaningful
improvement
(Class 1)

2021 ESC guidelines Heart Failure, EHJ 2021; 00, 1-128

2016 ESC guidelines Heart Failure, EHJ 2016; 37:2129-2200
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Zentrifugalpumpe + Oxygenator
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https://www.researchgate.net/figure/Peri
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ECLS Registry Report

International Summary

April, 2021
Cente rs by year Report data through 2020 S Etraigneq 1988
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bis zu 6 | Fluss
30 Tage zugelassen
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HEMODYNAMIC EFFECTS OF ECMO
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J ECMO vs. Impella — unversiTines

HEMODYNAMIC EFFECTS OF IMPELLA® DEVICES

* Flow * war ‘ LVEDP and LVEDV
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* Under study
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ECMO:

Vorteil: Oxygenator, gute RH-Entlastung
Nachteil: keine Entlastung des LV

Impella:
Vorteil: LV-Entlastung

Nachteil: keine Oxygenierung

keine RV-Entlastung
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Hospital Survival Bridge to Next Weaning from MCS
Therapy or Recovery

I
&

LVEF at Weaning
p=0.04 p=0.048

=0.047
52% 62% -

48%
36%
e 28%
N=42 I
ECMO ECMO+Impella

N=42
ECMO ECMO+Impella ECMO ECMO+impella

ECMO ECMO+Impella

Improved survival, higher rate of successful bridge to next therapy/recovery
and higher LVEF at weaning with Impella unloading

Pappalardo et al., European Journal of Heart Failure (2017) 19, 404—412
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Eulert-Grehn et al., The Annals of Thoracic Surgery, 2021
Volume 111, Issue 2, Pages e135-e137
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« Keine ausreichende Erholung nach ECMO oder Impella

 Ischamische Kardiomyopathie (ICM)

 Dilatative Kardiomyopathie (DCM)
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Management of patients with advanced heart failure®
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Short-term MCS INTERMACS level NYHA Description Device
BTD/BTR/BTB/BTT Class
(Class lla)
1 I. Cardiogenic shock v Haemodynamic instability in spite of increasing doses of catecholamines ECLS,ECMO,
v “Crash and burn” and/or mechanical circulatory support with critical hypoperfusion of target | percutaneous
organs (severe cardiogenic shock). support devices
ssEaEED Neurological 2. Progressive decline v Intravenous inotropic support with acceptable blood pressure but rapid ECLS,ECMO,

Cardiac,

neurological

and end-organ
recovered

damage and

and end-organ 2 despite inotropic
recovered support “Sliding on

but no cardiac inotropes

recovery

deterioration of renal function, nutritional state, or signs of congestion. LVAD
severe

irreversible

end-organ

damage

3. Stable but inotrope
dependent “Dependent
stability”

Haemodynamic stability with low or intermediate doses of inotropics, but
necessary due to hypotension, worsening of symptoms, or progressive
renal failure.

T 4. Resting symptoms Temporary cessation of inotropic treatment is possible, but patient presents | LVAD
;7( “Frequent flyer” ambulatory | with frequent symptom recurrences and typically with fluid overload.
5. Exertion intolerant v Complete cessation of physical activity, stable at rest, but frequently with LVAD
LVAD-BTC .. o . . .
(Class lla) Housebound ambulatory | moderate fluid retention and some level of renal dysfunction.

6. Exertion limited 1]

Minor limitation on physical activity and absence of congestion while at LVAD / Discuss
“Walking wounded” rest. Easily fatigued by light activity. LVAD as option

reversed

!

7."Placeholder” ] Patient in NYHA Class lll with no current or recent unstable fluid balance, | Discuss LVAD

as option

2016 ESC guidelines Heart Failure, EHJ 2016; 37:2129-2200
Withdrawal of ~ Weaning from LVAD-DT
MCS support  MCS support (Class lla)

(HT/LVAD) can
be deferred.
Very close
follow-up

meaningful
improvement
(Class 1)

2021 ESC guidelines Heart Failure, EHJ 2021; 00, 1-128
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Adult Heart Transplants

Kaplan-Meier Survival by Era
(Transplants: January 1982 — June 2016)

~——1982-1991 (N=21,482)

- ——1992-2001 (N=40,097)

.............. ——2002-2008 (N=26,046)
~% 2009-6/2016 (N=30,824)

e

All pair-wise comparisons were
significant at p < 0.0001.

Median survival (years): \

1982-1991=8.6; 1992-2001=10.5; 2002-2008=12.4; 2009-6/2016=NA

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Years
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Herztransplantationen in Deutschland DSQ

Anzahl inkl. Kombinationen

393

2010 2011 2012* 2013 2014 2015 2016 2017 2018 2019
*inkl. 1 Transplantation nach Dominospende

Quelle: DSO Tatigkeitsbericht 2020
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4 9 Anmeldungen und Herztransplantationen
Deutschland 2014 bis 2019 | Anzah
ssox0

Warteliste Herztransplantation inkl. Anmeldungen und Abgzngen
Deutschland 2019 | Anzahl

700

DSO 350

.................................................................................................................................................................. S yd
559 Anmeldungen \/
0000000000000 000000000000000000000000000000

000000000000

1.136 Warteliste 31.12.2019 /
00000000000000000000000000000000000000000000 T~
00000000000 00000000000000C0OCCO

® TRANSPLANTABEL 722 NICHT TRANSPLANTABEL 414

529 Abgéange

@ TRANSPLANTIERT 344 « SONSTIGES 84 @ VERSTORBEN 101

w2014 2015 2016 2017 2018 2019

517 483 458 440 499 550
512 477 450 429 493 553

Quelle: Eurotransplant

304 286 207 257 £ 344

Quelle: DSO Tatigkeitsbericht 2020
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ananem  Leftventricular Assist Device (LVAD) —

— 0.8+ ;
o Continuous-flow
S 0.7- LVAD
@ 0.6
kS
P 0.5+ Pulsatile-flow
= LVAD
‘5 0.4-
3 |
2 0.3_
S 0.2+
6.1 P=0.008 by the log-rank test
OO | 1 | 1
0 6 12 18 24

Months since Randomization

Slaughter et al, NEJM 2009:361:2241
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Heart Mate llI
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HeartWare

Leftventricular Assist Device (LVAD)
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Rt. sided
pump

Lt. sided
pump

Pneumatic
drive line

CCH
2002
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Clinical Research in Cardiology
https://doi.org/10.1007/500392-017-1200-4

ORIGINAL PAPER

Successful support of biventricular heart failure patients by new
EXCOR" Adult pumps with bileaflet valves: a prospective study

Bastian Schmack' - Alexander Weymann' - Frank Ruschitzka? - Riidiger Autschbach? - Philip W. Raake® -

Nadine Jurrmann® - Ares K. Menon® - Matthias Karck' - Markus J. Wilhelm® - Arjang Ruhparwar’

>

100% —l

80%

60%

40%

20%

Survival on EXCOR BiVAD (%)

0%

92%

T
0 60

Ptatrisk: 12 11

T
120

T
180

T
240

Time on device (days)

9

8

6

300

T
360

Competing Outcome (%)

@ CrossMark

——On system ~———Transplanted - - -Deceased
100% -
80% \
67%
o0% 50%
40% X
42%
20% 1 25%
» T / """" g T &%
0 T T T T T
0 60 120 180 240 300 360

Time on Device (days)

Fig.3 The Kaplan—Meier survival (a) and competing outcome results (b) for the patients on BIVAD support
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b SynCardia

Systems, LLC

https://www.dicardiology.com/content/fda-approves-study-syncardia-total-artificial-heart-destination-therapy
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Total Artificial Heart (TAH) — s

9 \ )
https://www.epo.org iropean-inventor/finalists/2016/carpentier_de.html 3\ N ‘ ).r'
E N /
A
R T~
- ; ) o /A )
2 j g
Electrical
. rotary pumps

Carpentier et al., The Lancet, 2015, 386 P1556-1563
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Chirurgische Herzinsuffizienztherapie

quququququququququququququququququququququququ

,Chirurgische Behandlung der Herzinsuffizienz bei
koronaren und strukturellen Herzerkrankungen®
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« Mannlich, 71 Jahre
« |ICMEF 20%

« Koronare Dreigefal’erkrankung

- Z.n. NSTEMI 2008

- Z.n. PCI (90% LAD-TAXUS, 80% prox. RD1-PTCA, 75% RCA, 2/09)
- Z.n. PCI (de-novo Stenose prox. RIVA, DES 10.1.12)

- Z.n. PCI (elektiv DES RCA, 10.4.12)

LSB
Arterielle Hypertonie
Persistierendes Vorhofflimmern

EuroScore Il: 3,1%
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What is new (20) @ESC

Recommendations for management of patients with HF and CCS

2021 HF Guidelines Class 2016 HF Guidelines Class
Coronary revascularization should be

considered to relieve persistent

symptoms of angina (or an angina
equivalent) in patients with HFrEF, CCS, lla
and coronary anatomy suitable for

Myocardial revascularization is
recommended when angina persists
despite treatment with anti-anginal

o . . . drugs.
revascularization, despite OMT including 8
anti-anginal drugs.
A
. . . 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www.escardio.org/guidelines

(European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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Fallbeispiel 1 Koronare Herzerkrankung

UNIVERSITATS
KLINIKUM FRANKEURT
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ICM, EF 20%, keine relevanten Klappenvitien
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Fallbeispiel 1 Koronare Herzerkrankung
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4xOPCAB (LAD, RIM, RMS, RCA)
mit Impella 5.0 Uber A. axillaris
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Zweizeitige Implantation eines CRT-D Systems, EF 30-35%

BETTAUFNAHME




|

UNIVERSITATS . . : Hﬂ
J Fallbeispiel 2 Koronare Herzerkrankung — juesmes

rrrrrrrrrrrrrrrrrrrrrrrrrrr

I
g

 Mannlich, 57 Jahre

« NSTEMI, ICM EF 20%
« Erstdiagnose einer koronaren Dreigefal3erkrankung

« MIIL TH

 Diabetes Mellitus

* Nikotinabusus
* Schwierige Sozialanamnese (Compliance, Sprachbarriere, kein Telefon)

e EuroScore ll: 7,65%
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What is new (6) @ESC

Recommendations for management of patients with HF and CCS Class
CABG should be considered as the first-choice revascularization strategy, in patients

suitable for surgery, especially if they have diabetes and for those with multivessel lla
disease.

In LVAD candidates needing coronary revascularization, CABG should be avoided, if
possible.

Coronary revascularization may be considered to improve outcomes in patients with
HFrEF, CCS, and coronary anatomy suitable for revascularization, after careful evaluation
of the individual risk to benefit ratio, including coronary anatomy (i.e. proximal stenosis = llb
>90% of large vessels, stenosis of left main or proximal LAD), comorbidities, life
expectancy, and patient’s perspectives.

PCl may be considered as alternative to CABG, based on Heart Team evaluation,
considering coronary anatomy, comorbidities, and surgical risk.

lla

]+]

O©OESC

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

www.escardlo.org/gu|deI|nes (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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Fallbeispiel 2 Koronare Herzerkrankung =

Levosimendan Loading praoperativ

!

3 x OPCAB (LAD, RMS, RIVP)

!

Pat. in gutem AZ mit Life-Vest nach Hause entlassen
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Weiterhin reduzierte EF 20-25%, Pat. Beschwerdefrei und kompensiert, ICD-Evaluation
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Mannlich, 59 Jahre

Hochgradige Aortenklappenstenose mit Insuffizienz
Pmax 61 mmHG, Pmean 45 mmHG, AOF 0.9 cm?

EF 35%

Arterielle Hypertonie
Chronische Niereninsuffizienz
COPD, Ex-Raucher
Ausschluss KHK

EuroScore II: 1,58%
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What is new (7)

@ESC

Class

in carefully selec
and not needing

b

©ESC

. . . 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
www'escardlo‘org/gu'delmes (European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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What is new (9) @ESC
@EACTS
Recommended mode of intervention in patients with aortic stenosis
2017 VHD Guidelines Class 2021 VHD Guidelines Class
SAVR is recommended in patients at SAVR is recommended in younger
low surgical risk (STS or EuroSCORE Il patients who are low risk for surgery
<4% or logistic EuroSCORE | <10%, and (<75 years and STS-PROM/
no other risk factors not included in EuroSCORE Il <4%) or in patients who
these scores, such as frailty, porcelain are operable and unsuitable for
aorta, sequelae of chest radiation). transfemoral TAVI.
. . . TAVI is recommended in older
TAVI is rec'ommended in patients who SRS (275 wearal, @ fin ihese e
are not suitable for SAVR as assessed

are high-risk (STS-PROM/ EuroSCORE
by the Heart Team. Il >8%) or unsuitable for surgery.

©OESC/EACTS

. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)
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Fallbeispiel 3 Aortenklappenvitium

2018 Aortenklappenersatz

Intraoperativ, EF 10%, Kein HLM-Weaning moglich, ECMO
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2020

2 Jahre post AKE+LVAD, Komplettes Reverse Remodeling, EF 65%
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 Weiblich, 63 Jahre

« DCM EF 35%, Hochgradige Mitralinsuffizienz

« Z.n. CRT-Implant 2013
« Paroxysmales VHF

« Z.n. mehrfacher kardialer Dekompensation
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What is new (7)

Recommendations for management of patients with HF and valvular heart disease
Aortic valve intervention, TAVI or SAVR is recommended in patients with HF and severe
high-gradient aortic stenosis to reduce mortality and improve symptoms.

It is recommended that the choice between TAVI and SAVR be made by the Heart Team,
according to individual patient preference and features including age, surgical risk,
clinical, anatomical and procedural aspects, weighing the risks and benefits of each

Percutaneous edge-to-edge mitral valve repair should be considered in carefully
selected patients with secondary mitral regurgitation, not eligible for surgery and not
needing coronary revascularization, who are symptomatic despite OMT and who fulfil
criteria to achieve a reduction in HF hospitalizations.

Percutaneous edge-to-edge mitral valve repair may be considered to improve symptoms
in carefully selected patients with secondary mitral regurgitation, not eligible for surgery
and not needing coronary revascularization, who are highly symptomatic despite OMT
and who do not fulfil criteria for reducing HF hospitalization.

www.escardio.org/guidelines

@ESC

Class

©ESC

0 uidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 — doi:10.1093/eurheartj/ehab368)
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What is new (16) @ESC
@EACTS
Indications for mitral valve intervention in chronic severe secondary mitral regurgitation
2017 VHD Guidelines Class 2021 VHD Guidelines Class
Patients without concomitant coronary artery or other cardiac disease requiring treatment
When revascularization is not indicated TEER should be considered in selected
and surgical risk is not low, a symptomatic patients, not eligible for
percutaneous edge-to-edge procedure surgery and fulfilling criteria suggesting
may be considered in patients with an increased chance of responding to
severe secondary mitral regurgitation the therapy.
and LVEF >30% who remain lib lla

symptomatic despite optimal medical
management (including CRT if
indicated) and who have a suitable
valve morphology by
echocardiography, avoiding futility.

©ESC/EACTS

. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 - doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)
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What is new (17) @ESC

@EACTS
Indications for mitral valve intervention in chronic severe secondary mitral regurgitation
2017 VHD Guidelines Class 2021 VHD Guidelines Class

Patients without concomitant coronary artery or other cardiac disease requiring treatment

In patients with severe SMR and LVEF In high-risk symptomatic patients not

<30% who remain symptomatic eligible for surgery and not fulfilling

despite optimal medical management the criteria suggesting an increased

(including CRT if indicated) and who chance of responding to TEER, the

have no option for revascularization, Heart Team may consider in selected

the Heart Team may consider a 1]}

cases a TEER procedure or other trans- | b
percutaneous edge-to-edge procedure i i

or valve surgery after careful
evaluation for a ventricular assist
device or heart transplant according to
individual patient characteristics.

after careful evaluation for ventricular
assist device or heart transplant.

©ESC/EACTS

X . . 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines  (European Heart Journal; 2021 - doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)
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Hochgradige Mitralklappeninsuffizienz, EF 35%
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Pat. im Follow-Up in klinisch
sehr gutem Zustand mit
subjektiv guter Lebensqualitat



~ O
1 N

sersitins A% . - . L
ditmem  |[ndikationen zur LVAD-Implantation — e

I
;

GOETHE-UNIVERSITAT —
UNIVERSITATSKLINIKUM FRANKFURT

European Journal of Heart Failure (2018) 20, 152—160 RESEARCH ARTICLE
EUROPEAN doi:10.1002/ejhf.975
SOCIETY OF
CARDIOLOGY™

Screening for heart transplantation and left
ventricular assist system: results from

the ScrEEning for advanced Heart Failure
treatment (SEE-HF) study

Lars H. Lund"2*#, Jean-Noel Trochu37, Bart Meyns?, Kadir Caliskan®, Steven Shaws$,
Jan D. Schmitto’, David Schibilsky8, Laura Damme?’, Jerry Heatley?, and
Finn Gustafsson10%

"Department of Medicine, Karolinska Institutet, Stockholm, Sweden; 2Department of Cardiology, Karolinska University Hospital, Stockholm, Sweden; *Institut du Thorax, Inserm
UMR 1087-CIC1413, Centre Hospitalier Universaire de Nantes, Nantes, France; *UZ Leuven, Leuven, Belgium; *Erasmus MC University Medical Center, Rotterdam, The
Netherlands; ®University Hospital of S. Manchester NHS Trust, Manchester, UK; ’Department of Cardiac, Thoracic, Transplantation and Vascular Surgery, Hannover Medical

School, Hannover, Germany; 8German Heart Competance Center, University Clinical Center Tuebingen, Tuebingen, Germany; ?St Jude Medical, Minneapolis, MN, USA; and
19Department of Cardiology, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark

Received 12 April 2017; revised 22 July 2017; accepted 25 July 2017; online publish-ahead-of-print 27 September 2017

Patients with CRT and/or ICD + NYHA llI-IV + EF<40%

» Among these, more than one quarter have an unrecognized need for HTX or LVAD
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Klinische Zeichen die zu einer LVAD-Evaluation fuhren sollten:

» Hospitalisation innerhalb von 6 Monaten ohne reversiblen Grund

« End-Organ Dysfunktion (meist renal, aber auch hepatisch und cerebral)
« Intoleranz gegenuber ACE-Inh., Sartan, Betablocker, etc. (Hypotension)
* Hoch-Dosis Diuretika

« Rhythmusstorungen / Defibrillatorschocks

* Inotropikabedarf

» Verschlechterung der RH-Funktion
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Massie BM, Am Heart J 1997; 133: 703-712
Boyko WL, AM Heart J 1999; 137: 115-119
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as option

INTERMACS level NYHA Description Device ly survival with
Class LVAD therapy
I. Cardiogenic shock 1\ Haemodynamic instability in spite of increasing doses of catecholamines ECLS,ECMO, | 52.645.6%
“Crash and burn” and/or mechanical circulatory support with critical hypoperfusion of target | percutaneous
organs (severe cardiogenic shock). support devices
2. Progressive decline 1\ Intravenous inotropic support with acceptable blood pressure but rapid ECLS,ECMO, | 63.113.1%
despite inotropic deterioration of renal function, nutritional state, or signs of congestion. LVAD
support “Sliding on
inotropes”
—
3. Stable but inotrope v Haemodynamic stability with low or intermediate doses of inotropics,but | LVAD 78.4+2.5%
dependent “Dependent necessary due to hypotension, worsening of symptoms, or progressive
stability” renal failure.
4. Resting symptoms v Temporary cessation of inotropic treatment is possible, but patient presents | LVAD 78.7£3.0%
“Frequent flyer” ambulatory | with frequent symptom recurrences and typically with fluid overload.
5. Exertion intolerant \% Complete cessation of physical activity, stable at rest, but frequently with LVAD 93.0+3.9%
“Housebound” ambulatory | moderate fluid retention and some level of renal dysfunction.
6. Exertion limited I} Minor limitation on physical activity and absence of congestion while at LVAD / Discuss | -
“Walking wounded” rest. Easily fatigued by light activity. LVAD as option
7.“Placeholder” I} Patient in NYHA Class |l with no current or recent unstable fluid balance. | Discuss LVAD | -

Right Time for LVAD Implantation
Use of VAD Risk Scores

Operative
Risk

Too late

1
Too early :

DT Risk Score
INTERMACS level Columbia-Cleveland Risk Score
Seattle Heart Failure Score . FR‘f Risl;Score IS
- . eart Failure Survival Score
Heart Failure Survival Score APACHE Il Score

Katherine Lietz, 2008



UNIVERSITATS £ . . L
it Zeiltpunkt der LVAD Implantation — vuersivines

GOETHE-UNIVERSITAT
UNIVERSITATSKLINIKUM FRANKFURT

~C
\
%

I
;

Intermécs Continuous Flow LVAD/BiVAD Implants: 2013 — 2016, n= 10,726

Survival by Intermacs Profiles*

90 Profiles 4-7 P(overall) < .0001
p(Profile 1 vs. Profiles 2 & 3) <.0001
80 Profiles 2 & 3 p(Profile 1 vs. Profiles 4-7) < .0001

p(Profiles 2&3 vs. Profiles 4-7) = .02

Profile 1

% Survival
[41]
[=]

% Survival

30F Intermacs Profiles __n deaths 6 mths 12 mths 36 mths 48 mths
Profile 1 1629 477 79% 74% 52% 51%
P 3 n r ﬁ 'm f im n Profiles 2 & 3 7437 1716 88% 82% 61% 53%
atient pro le at time o pla t Profiles 4-7 1651 376 89% 84% 67% 57%

1 Critical cardiogenic shock
2 Progressive decline

3 Stable but inotrope-dependent 6 2 8 24 30 36 42 48 54 60

4 Resting symptoms Months post implant

5 Exertion-intolerant

6 Exertion-limited

7 Advanced NYHA Class 3 Kirklin JK et al. J Heart Lung Transplant 2017

Evert: Dealth - cerl\sored ?t transPIant, rtlacoveryl and delvice exlchange.
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Survival by Flow Type and Device Type
January 2013 - December 2016; n = 14062

100% -

Pulsatile - LVAD (n = 64, Deaths = 12)

80% -

Continuous - LVAD
(n = 13038, Deaths = 3093)

- o/
S 60% Pulsatile - BiVAD (n = 76, Deaths = 32)
§ i \
—— l
= 40% -
Continuous - BiVAD (n = 580, Deaths = 269)
20% Pulsatile - TAH (n = 279, Deaths = 126)
o =
p (log-rank) = <0.0001
0% — Event: Death (censored at transplant or recovery)
T T T T T T T T T
o 6 12 18 24 30 36 42 48
Months after Device Implant
Continuous Continuous Pulsatile Pulsatile Pulsatile
Months LVAD BiVAD LVAD BiVAD TAH
1 94.5% 76.1% 93.7% 73.6% 82.4%
6 86.6% 58.9% 85.1% 63.1% 53.5%
12 81.3% 53.1% 79.1% 57.8% 47.8%
24 71.3% 47 1% 79.1% 50.3% 29.3%
36 62.4% 40.3% 79.1% 44.7% -~
Imécs

Quelle: Kirklin et al., J Heart Lung Transplant 2018;37:685-691
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NYHA-Stadium 6-min Gehtest

- 600 -
< 0.0001 p <0.0001
- pn=37 n=36 p<0.ggo1
= n=
500 p = 0.0427

80 n=35

ns

&

60

Percent of Patients
Distance (meters)
w
=3
o

»n
=3
o

20
100 -

ns 0
0
Baseline Month 1° Month 3* Month 6* Month 12* Baseline Month 1 Baseline Month 3 Baseline Month 6 Baseline Year1

Krabatsch T et al. J Cardiothorac Surg. 2017 Apr 4;12(1):23.
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Recommendations for telemonitoring ConnectinzlpatientRIBINSIE Y

Recommendations Class®  Level®

Non-invasive HTM may be considered for

patients with HF in order to reduce the risk of augmented

A,

intelligence

recurrent CV and HF hospitalizations and CV
death 3

Monitoring of pulmonary artery pressure using a
wireless haemodynamic monitoring system may
be considered in symptomatic patients with

HFrEF (LVEF <35%) in order to improve clinical
372

©ESC 2021

outcomes.

Patient engages AVATR facilitates Physician monitors
physician via chatbot the conversation patient remotely

help the patient report Machine learning and prioritises the data exchanged y and contextual data — ui

CV = cardiovascular; HF = heart failure; HFrEF = heart failure with reduced ejec-
tion fraction; HTM=home telemonitoring; LVEF=left ventricular ejection ;
fraction. evant d ‘ n through a highly b patient and physician.
?Class of recommendation.
®Level of evidence.




UNIVERSITATS &3
KLINIKUM FRANKFURT

GOETHE-UNIVERSITAT

i
——— UNIVERSITARES
— HERZZENTRUM

UNIVERSITATSKLINIKUM FRANKFURT

I
=

Vielen Dank!

fabian.emrich@kgu.de



