+

VFN PRAHA

Beyond one size fits all in
MSP and cardiogenic shock

Karlovy Vary 2024
Daniel Rob, Jan Bélohlavek

Complex Cardiovascular Center
General University Hospital in Prague
Charles University in Prague
Czech Republic



*  Klicové RCTs u kardiogenniho $oku na MSP
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e ECMO CS = rutinni casna implantace ECMO u selektované populace CS
- versus casne konzervativni péce s moznosti pozde€jsi implantace ECMO

- e ECLS-SHOCK = rutinni casné ECMO u AMICS versus konzervativni péce
umoznujici pouziti jiné MSP

B - DANGER SHOCK = rutinni ¢asna Impella u STEMI-CS versus
Bl konzervativni péce umoznujici pouziti jiné MSP

~one-size-fits-all approach”
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Casto kladena otazka

Meli bychom opustit pouziti VA ECMO
u KS a zacit vice pouzivat Impellu CP ?




*  Hlavni limitace ECLS shock
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« Systolic blood pressure <90 mmHg >30 min or

o . i eromaiion e oC
1. CS definition. catecholamines required to maintain pressure

. . mmHg during systole
2. Predominance (78%) of patients v

about misdiagnosis of shock and tt * Signs of impaired organ perfusion with at least

: : one of the following criteria
death which could not be influencec IR

3. Use of MCS in standard arm - 28¢ (1) Altered mental status

. . o _
INERETIONS (1257 Cossoier i (2) Cold, clammy skin and extremities

Impella devices).
(3) Oliguria with urine output <30 ml/h

4. Involvement of a large number of

only 4.7 patients per center/year).
/ P P ¢ = Arterial lactate >3 mmol/l

5. Short median duration of ECMO tiicia y \&.1 uayo).
& Belohlavek, J. (2024). Current Opinion in Critical Care, 10—109'7. T UTUT



*  Hlavni limitace ECLS shock
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Overall No Prehospital P

1. CS definition. (n=697) prehospital ROSC valu
2. Predominance (78%) of pati RG5C (n=534)

. - . (n=163)
about misdiagnosis of shock
death which could not be infl. Hospitalization

: treatment

3. Use of MCS in standard arm el
interventions (12.5% crossovel ECLS 119/697  112/163

(17%)  (69%)

Impella devices).
4. Involvement of a large number of centers (44) and with low recruitment rate (average
only 4.7 patients per center/year).

5. Short median duration of ECMO therapy (2.7 days).

D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097. Rob, D., et al. (2022). Resuscitation, 175, 133-141.



VFN PRAHA

Hlavni limitace ECLS shock

ECLS-SHOCK (n=417) Limitations

1.CSdef

2. Predor Positive g concern:
' trials trials .

about m ) cause C

Positive

death wt trials

3. Use of

Intervent Negative primaril

trials
Impella ¢
4. Involwve Perception Reality (average

Only 4.7 jJauciiw pci Lelilciy ycal ).
5. Short median duration of ECMO therapy (2.7 days).

b, D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097. https://emcrit.org/pulmcrit/relative-power/



#  Hlavni limitace ECLS shock
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. CS definition.

. Predominance (78%) of patients with cardiac arrest and stable ROSC raising concerns

bout misdiagnosis of shock and the neurological impairment as the leading cause of

ents receiving ECMO at hospitals with more than 30 adult annual ECMO cases had sigiﬁcantly ([
s of mortality (adjusted odas ratio, 0.61; 95% confidence interval, 0.46-0.80) compared with adults

2iving ECMO at hospitals with less than six annual cases.

|||~1\.—||Vl M\ﬁvl\—\vulo

. Involvement of a large number of centers (44) and with low recruitment rate (average
nly 4.7 patients per center/year).

. ShOl’t medlan duratlon Of ECMO therag)y (27 @@Vé& Ryan P, et al. American journal of respiratory and critic
), D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097. care medicine 191.8 (2015): 894-901.



*  Hlavni limitace DanGer shock
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ANGER-shock (n=355)

Fragile study results, low fragility index of 4, non-significant 180-day mortality rest
r the as-treated population, no signs of benefit in several predefined subgroups.
Significant unexplained variability in mortality was observed between centers in Denm:
d Germany.

Randomization process spanned over 10 years and slow recruitment, potentially
troducing temporal variations in clinical practices.

The use of MCS (including VA ECMO, Impella CP and Impella 5.5 >20% patients), in the

ntrol arm may have confounded results.

Rob, D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097.
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mAFP+ Hazard Ratio for Death from Any Cause
Subgroup Standard Care  Standard Care at 180 Days (95% ClI)
no. of deaths/ftotal no. (%)

Overall 82/179 (45.8)  103/176 (58.5) - 0.74 (0.55-0.99)
Sex

Femnale 24/37 (63) 24/37 (63) - 1.01 (0.58-1.79)

Male 58/142 (41) 79/139 (57) -~ 0.66 (0.47-0.93)
Age

<67 yr 31/98 (32) 42/80 (47) -—e 0.64 (0.40-1.02)

67 yr 51/81 (63) 61/87 (70) ™ 0.85 (0.59-1.24)
Arterial lactate level

<4.5 mmoljliter 31/88 (35) 45/92 (49) - ™ 0.68 (0.43-1.07)

>4.5 mmoljliter 50/90 (56) 58/84 (69) & 0.74 (0.51-1.08)
Mean arterial pressure

<63 mm Hg 40/88 (45) 56/85 (66) -—— 0.61 (0.41-0.92)

~63 mm Hg 40/87 (46) 45/86 (52) * 0.88 (0.57—1.34)
LVEF

<25% 55/100 (55) 73/105 (70) % 0.75 (0.53-1.06)

>25% 27/79 (34) 29/70 (41) - < 0.79 (0.47-1.34)
Location of STEMI

Nonanterior 24/53 (45) 26/47 (55) - # 0.76 (0.44-1.32)

Anterior 58/126 (46) 77/129 (60) = 0.73 (0.52-1.03)
No. of diseased vessels

1 19/51 (37) 19/47 (40) & >  0.99 (0.52-1.87)

=2 63/128 (49) 84/129 (65) - ¢ 0.68 (0.49-0.94)
Year of randomization

2013-2018 28/54 (52) 41/59 (69) -—@ 0.66 (0.41-1.07)

2019-2023 54/125 (43) 62/117 (53) = 0.80 (0.56-1.15)
SCAI-CSWG stage

C 35/100 (35) 45/97 (46) . & 0.73 (0.47-1.13)

DorE 47/79 (59) 58/79 (73) & 0.74 (0.50-1.08)

DI.S 1.0 1|.5

— o

mAFP +Standard Care Better Standard Care Better

Figure 2. Subgroup Analysis of the Primary End Point.




#  Proc jsou studie u $oku tak obtizné?
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HEART

- LV/RV/biventricular failure
- Systolic/diastolic function
SHOCK CHARACTERISTICS _ Preload and afterload

- Cause of shock - Preconditioning TREATMENTS
- Severity of shock - Valvular

Hemodynamic phenotype function/pathologies ] |I"!dlf.':3tl0n

-

Kardiogenni sok je heterogenni a dynamicky syndrom, a protc

potrebuje vysoce individualizovanou lécbu !
Zadna RCT nedokaze tento fakt postihnout.
Rutinni pouziti jakekoli intervence u KS nedava smysl.

L B ‘

Sex

C biditi ICLES - Escalation/weaning

BO(TOI‘ ' |;]esl - Monitoring - Experience, case volume
O - Medication use - Operator availability 24/7

Performance status - Ventilation strategies - Organization of care
Response to therapies - Complication management - Resources, funding
- Resources .
- Experience, case volume

- Timing

Rob, D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097.
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Casto kladena otazka

Meli bychom opustit pouziti VA ECMO
u KS a zacit vice pouzivat Impellu CP ?




Ne a proc ?

1) RCT maji celou radu dulezitych limitaci + aplikovatelnost vysledkt
do klinické praxe je omezena

2) Kazda MSP ma svoje vyhody i nevyhody, rizne kombinace,
eskalace a de-eskalace

3) MSP v nekterych situacich slouzi jako zachranna lecba ,last
treatment option” a nemaji tak nahradu (pouziti i v kontrolni vetv

Spravna otazka neni ANO/NE, ale

KOMU, KDY, a JAKOU PODPORU 7
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The patient-tailored management of MCS use in CS

Age, comorbidities, LV, RV, valves function Clinical trajectory,
performance status CO, coronary arteries recovery chances

Patient
characteristics

Etiology Shock severity, CO, Cl Response to therapies

2. \/
Cardiogenic shock
characteristics

3. i\

A\
AR
AR
AN

Vascular access site  Effect on LV, RV, valves, Operator experience,
circulation, lungs shock teams
Device selection and

Rob, D., & Belohlavek, J. (2024). Current Opinion in Critical Care, 10-1097.
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% Impella CP @

ECMO (7%

PROS
active unloading
ducing the work

CONS
Limited LV support
(maximum of 3.8 litres)

ie positive RCT in AMICS Absence of RV support

\aller sheath/cannula

e

arbonate infusion for
shing (heparine free)

rtic pressure
2asurement, CO/CPO
nart-assist platform)

Absence of respiratory
support

Absence of distal perfusion
cannula

Risk of hemolysis and
kidney injury

Fluoroscopy (x-ray) needed
for deployment

Risk of LV perforation
Contraindicated use in
mechanical aortic valve and
LV thrombus, caution in
small ventricles and LVH

Powerful circulatory
support (over 5 litres)

Right ventricular support
Respiratory support

Fast bedside deployment

Variability of access sites
(femoral, jugular for vein,
femoral, axillary for arterial)

CONS
Absence of unloadi

Higher bleeding an
vascular risk
Neutral or negative |

Larger cannula size

ECMO associated
coagulopathy and
thrombocytopenia




&= Escalation and deescalation of MCS
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Patient Monitoring During Escalation and De-escalation Geller, Bram J., et al.

"\  Circulation 146.6 (2022): €5

i Respiratory
o | | * Oxygen saturation
| +@! b (Spo, and Pao,)
T * Pao,/Fio, ratio
* Work of breathing,

Neurologic respiratory rate
Echocardiography » Alert and oriented * Ventilator Fio,, PEEP,
= LV and RV function Noninvasive Cardiac * Glasgow Coma Scale static compliance
» Valvular abnormalities « Heart rate and rhythm * Delirium * Pulmonary edema on
+ Noninvasive filling « Inotrope and inopressor + Cerebral saturation exam, on CXR
\_ pressures 2 A requirements _) k (ECMO only) /1 )

L
|

LI Peripheral Perfusion £ ) Mechanical Circulatory
[ + Development of e \| Support Platforms
d cool or mottled : ='| » Console hemodynamic
i & exiremities on exam o monitoring
"k = 4
\ -
&=
] L:Ia‘bolrattory Markers s e fiarmle il
= 15 15 |5 * Lactate e oL
fl  Liver function tests // « Creatinine, urea, and
| = Arterial blood gases A~ serum electrolytes
+ Serum bicarbonate H‘-~.\ ) + Urine color

1. Impella CP first - ECMO for circulatory/RV/respirtory support

2. ECMO first — Impella unloading
3. Impella CP/ECMO — Impella 5.5
4. Impella/ECMO/Impella 5.5 — LVAD/Tx program
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» Rutinni pouziti MSP u KS neni spravnym postupem (absence
benefitu u casti pacientu, riziko komplikaci).

 ,STATE OF THE ART" je u dobre vybranych pacientu s dominujicim
selhanim levée komory casna implantace Impella CP a eventualni
eskalace o ECMO u refrakterniho soku v high-volume centrech.

* Potrebujeme nové studie s jinym designem a velké prospektivni
registry, abychom mohli vytvorit lecebné algoritmy jejichz cilem
bude ,the right device to the right patient at the right time” a
studie zameéruijici se na redukci komplikaci.
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Beyond one-size-fits-all in cardiogenic shock:
impella, extracorporeal membrane oxygenation or
tailored use of mechanical circulatory support?

Daniel Rob and Jan Belohlavek

Rob, D., & Belohlavek, J. (2024). Beyond one-size-fits-all in cardiogenic shock: impella,
extracorporeal membrane oxygenation or tailored use of mechanical circulatory support?.

Current Opinion in Critical Care, 10-1097.



