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tMCS in Cardiogenic Shock

Cardiogenic Shock is a leading cause of
mortality in advanced heart failure and acute
myocardial infarction

Highly variable and dynamic condition:
despite initial stabilization frequent need for
intensification of support

Different etiologies with different physiology
and prognosis

Differences at patient and center levels,
leading to uneven care pathways

CONGRESSO RoMA, 25 - 27 Giugno 2026
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The Right Support for the Right Physiology

Hemodynamic and
clinical inputs
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Pulmonary Artery Catheter Monitoring in Cardiogenic Shock:
A Systematic Review and Meta-Analysis

Key messages
1. In observational studies, PAC use in cardiogenic shock is
associated with lower observed mortality and greater use of
temporary MCS.

2. These associations might reflect comprehensive advanced
CS care pathways (shock teams, early escalation, MCS
capability), rather than PAC-specific causal effects..

3. When PAC is used, strict infection-prevention bundles and
early device removal are essential to mitigate sepsis risk.

Systematic review &
meta-analysis — 14
studies, 789,553 patients
(2015-2025)
Cardiogenic shock and PA

catheter studies
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Lower observed mortality in PAC group - + S Higher observed sepsis risk in PAC group
OR 0.70 (95% Cl 0.63-0.78) Less MCS More MCS OR 1.83 (1.42-2.35)

Higher observed MCS use in PAC group
OR 2.76 (1.86-4.20)

from

studies, not proven causal pathways.

Ortega-Hernandez JA, Baldetti L, Gallone G, Cacioli G, Shock. 2026 Apr 1;65(4):648-659.

CONGRESSO RoMA, 25 - 27 Giugno 2026



QOPLACE 22 Intra-Aortic Balloon Pump (IABP) - tMCS in CS

IABP may be considered in patients with cardio-
genic shock as a BTR, BTD, BTB, including treat-
ment of the cause of cardiogenic shock (i.e.
mechanical complication of acute Ml) or long-
term MCS or transplantation.**°

IABP is not routinely recommended in post-Ml
cardiogenic shock.>%° %2
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@PI_ACE gg Intra-Aortic Balloon Pump (IABP) — tMCS in CS
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IABP is a volume-displacement pump and
requires contractile reserve!

Malick W et al. Am J Cardiol (2019);00:1-7
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CENTRAL ILLUSTRATION PAC Monitoring in DanGer Shock

Effect of Mircroaxial Flow Pump (mAFP) on Hemodynamics in Infarct-Related Cardiogenic Shock in the DanGer SHOCK Randomized Trial
‘The hemodynamic basis for reduced 180-day all-cause mortality in DanGer SHOCK remain unstudied
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CONCLUSION: Using mAFP in STEMI-CS unloads the left ventricle by reduicing filling pressure but maintaining and augmenting cardiac output.

Mgller JE, et al. JACC. 2025;85(25):2456-2468.

e o A ey e el S The lower the SBP at randomization
The higher the survival benefit at 180
DIRECT LV UNLOADING days
Not dependent upon contractile
reserve

Moeller et al. N Engl J Med . 2024 Apr 18;390(15):1382-1393.
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QPLACEZS Impella CP - tMCS in CS

Credits to Guglielmo Gallone,

- - - MD «Citta della Salute e dell
cd 8.2. MCS in Patients With ACS and J Scienza» Hospital, Tarin
.. | Cardiogenic Shock
0.8 Recommendations for MCS in Patients With ACS and Cardiogenic
GZ) . ShOCk care alone
< 0.6- Referenced studies that support recommendations are summarized
c = ]
e} in the
S 0.4
& Recommendations i care
0O 0.2
1. In selected” patients with STEMI and severe or
0+ - refractory cardiogenic shock, insertion of a
0 microaxial intravascular flow pump is reasonable
to reduce death.’ 50 180

Routine mAFP use in AMI-related CS reduces 180-day mortality

Hochman et al. JAMA. 2001;285: 190-192. Moeller et al. N Engl J Med . 2024 Apr 18;390(15):1382-1393.
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QPLACE22 Peripheral VA-ECMO - tMCS in CS

Full Circulatory

Oxygenation

RV
unloading
Rapid bed-side insertion (INTERWMIATS T ana

alrDD)

Circuit reconfiguration
as required

No LV unloading (unless with a

Differential
Immobilization
(femoral)

rugn rates or

Need for reconfiguration
for proper RV function assessment
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QPLACF22 Peripheral VA-ECMO - tMCS in CS

HEMODYNAMIC CHAIN OF VA-ECMO

Saad ME, et al. Circulation. 2023;147:1237-1250.
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Unloading
Criteria

2 e
E V(.'z‘m., In-Hospital Mortality 4 ke i 0.84 (0.77-0.92) < 0.001
ilr?ttsgle Echocardiographi | o v <toem On-Support Mortality - ke i 0.77 (0.70-0.84) < 0.001
% Pulmonary edema Medical Bleeding - I—i’—l 1.04(0.89-1.20) 0.62
Increased LV Afterload Pt Vet Cannula Site Bleeding - i (] 1.25(1.11-1.40) < 0.001
5 | powpstammig Limb Ischemia - I:u-—l 1.13 (0.97-1.31) 0.12
Haemodynamic | PUlsepressure Ischemic Stroke - o—i 1.05(0.86-1.30)  0.62
Unloading methods Hemolysis b il—0—| 1.27 (1.03-1.57) 0.024
Renal Injury + li-l 1.05(0.96-1.16)  0.26
& o1 i o
& Less With More With
Mechanical Unloading Mechanical Unloading
Samla _Pulmonary e septostomy  Impella 1ABP

artery cannula

HOW TO WHY

Saad ME, et al. Circulation. 2023;147:1237-1250. Grandin EW, et al. ] Am Coll Cardiol. 2022;79(13):1239-1250.
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COPLACEZ2 Impella 5.5 - tMCS in CS

IMPELLA 5.5 vs IMPELLA CP

Surgical Insertion (Axillary or Trans-
Aaortic)
Longer Durability (>30 d vs 14 d)

Increased support (>5 lpm vs 4.5 Ipm)

Chance for Movement and Rehabilitation

IMPELLA 5.5 BRIDGE TO:
RECOVERY, CANDIDACY, HT/LVAD

CONGRESSO RoMA, 25 - 27 Giugno 2026
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Impella 5.5 - tMCS in CS
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a vs CF-LVAD vsP-VAD vsECMO vsT-LVAD vsT-BiVAD

2% CF-LVAD 0.019 <0.001 0.99 0.53

P-VAD 0.28 0.32 0.34

ECMO 0.048 0.025

T-LVAD 0.74

T-BiVAD

4 6 8
Months Post-Transplant

Event Rate (%)

MW Impella 5.0/5.5 Only

T * T Bimpella5.0/5.5+ Another MCS Device

70% 1

Mortality NHS HRT

Stroke  Limb Ischemia Bleeding Hemolysis ~ New RRT IHCA

tMCS BRIDGE TO
TRANSPLANT:
WORSE PROGNOSIS

Yin MY, et al. J Heart Lung Transplant. 2019 Aug;38(8):858-869.
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Fried

Hess NR, et al. J Heart Lung Transplant. 2023 Jan;42(1):76-86.

IMPELLA 5.5 BRIDGE TO
TRANSPLANT:

SUPPOSED SURVI VAL BENEFIT
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100% 1
The Journal of 95% | \\‘ ~==
"g:' Heart and Lung s Teaao
£l Transplantation - R s
ELSEVIER P —— - ol T TS e ee L
http://www_jhltonlinc.org — 90%
g
ORIGINAL CLINICAL SCIENCE g 85%
n
Left ventncu.lar assist de.v1ce bridging to heart @) oo —
transplantation: Comparison of temporary versus B ieiAD e ki
o, | | Impeliaso/ss 94.8% 94.8% One Year P = 0.0646
durable support 75%1, : : : :
0 90 180 270 360
Nicholas R. Hess,® Ga\;in W. Hickey,” Mary E Keebler,” t.?essica H. Huston,® Ninnbsmanii Days After Transplant
Den_ms M. McNamara., MlacEaelA. Mathier,” Yisi Wang,” and Durable LVAD 1580 1475 1424 1370 1183
David J. Kaczorowski, MD* Impella 5.0/5.5 154 148 143 136 110
————— Durable LVAD
Impella 5.0/5.5

BRIDGE TO TRANSPLANT:
IMPELLA 5.5 vs dLVAD
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Impella 5.5 - tMCS in CS

ELSEVIER

BRIEF COMMUNICATION

Brian Hsi, MD,? Denny Joseph, MD,” Barry Trachtenberg, MD,”

Ashrith Guha, MD, MPH,? and Ju H. Kim, MD*

Degree of change in right ventricular adaptation
measures during axillary Impella support informs
risk stratification for early, severe right heart
failure following durable LVAD implantation

The Journal of

@ CrossMark.

Arvind Bhimaraj, MD, MPH,? Erik E. Suarez, MD, Jiagiong Xu, PhD,"

Impella reproduces the RV afterload reduction and
increase in preload determined by dLVAD.

Inability to sustain such load is suggestive of RV
dysfunction and predictive of post-LVAD RHF

Pre-impella insertion

Post-impella insertion

Hemodynamic variable No RHF(N = 11) RHF(N =7) p-value No RHF(N = 11) RHF(N =7) p-value
Measures of RV Adaptation

RAP (mmHg) 17.00 (11.00-20.00) 12.00 (8.00-12.00) 0.02 6.00 (3.00-12.00) 10.00 (4.00-12.00) 0.38
ARAP (mmHg) - - - -12.00 (-14.00—8.00) -2.00 (-8.00-4.00) 0.008
PCWP (mmHg) 30.00 (24.00-31.00) 23.00 (20.00-26.00) 0.051 17.00 (15.00-19.00) 18.00 (15.00-25.00) 0.40
APCWP (mmHg) = = = -13.00 (-21.00—8.00) 0.00 (-12.00-5.00) 0.041
RAP:PCWP 0.61 (0.48-0.71) 0.46 (0.36-0.50) 0.03 0.38 (0.17-0.52) 0.40 (0.28-0.64) 0.47
ARAP:PCWP = - = -0.28 (-0.33—0.21) -0.11 (-0.13-0.19) 0.05
PAPi 1.28 (1.00-1.64) 2.46 (1.67-3.83) 0.006 4.67 (2.29-8.33) 2.67 (1.94-3.50) 0.29
APAPi - = = 4.54 (1.20-8.03) 0.55 (-1.58-1.44) 0.025

CONGRESSO
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Hsi B, et al. J Heart Lung Transplant. 2022 Mar;41(3):279-282.
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ACF 32 The Right Support for the Right Physiology...At the Right Time

SCAI Stages
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Managing Cardiogenic Shock in the Era of Multimodal Mechanical Support:
Bridging to Transplant or Recovery
Trajectory is dynamic and modifiable within a limited temporal window.

SCAID
Failure to stabilize
with initial therapy

SCAIE

Extremis /
refractory shock

Native
recovery

Durable
LVAD

Heart
transplant

Refractory
Shock Zone o

Futility /
palliative
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Hemodynamic inflection and

Early stabilization
tMCS modulation (12-48 h)

(0-12h)

Exit strategy (>48h)

Multimodal
Mechanical Support
Platform

0 & _ca
&) 7N ;
7/ 1ABP @ mAFP ﬂ' VA-ECMO

ECPELLA

Ton VK, et al. ] Am Coll Cardiol. 2024 Aug 1:50735-1097(24)07740-4.
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COPLACE2S Circulatory Support Escalation — tMCS in CS

Circulation:
Heart Failure

CURRENT ISSUE |I

Circulatory Support Escalation in
Cardiogenic Shock Outcomes and
Predictors of Successful Escalation from an
International, Multi-Center Cardiac
Intensive Care Registry

ica Baldetti &, ¢

Mariagiulia Festi, Francesca Pirone, Federica Curro Dossi

Escalation in 30% of patients with CS after a
median of 38 hrs from CICU admission

Independent predictor of:
In-hospital mortality; ICU length of stay; major
complications

Circulatory Support Escalation

Any incremental change in the support strategy
after an initial bundle of care was established
for at least 4 hours.

Predictors of successful escalation:
younger age, SCAI B-C, preserved RV function
(higher TAPSE), greater diuresis in the previous

6 hours

CONGRESSO RoMA, 25 - 27 Giugno 2026

Baldetti L, Gallone G, Ortega-Hernandez JA, Cacioli G, Bocchino P, et al.Circ Heart Fail. 2026 Apr 24.
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Complications — tMCS in CS

ICU stay =30

davuc
A i~
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L e |

mAFP + SC sC

I Complication Rate in a Clinical Trial

Adapted from Moeller et al. N Engl J Med . 2024 Apr 18;390(15):1382-1393

Credits to Guglielmo Gallone, MD «Citta della Salute e della Scienza» Hospital, Turin
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Hospital death Heart replacement therapy Successful heart repl: it therapy
100% p=0.342 100 p=0.012 100% p=0.050
" . 75%
1 2784 3171 8RE 11119 784 2171 10/26 419 13/21
500 50% 50%
259 2500 26%
E|
E -
IABP V-A ECMO Inotropes/Vasopre V-A ECMO Inotropes/Vasopressc Impella V-A ECMO
3 Escalation m Escalallon lo Escalauon to...
i Acute kidney injury Major bleeding Major vascular complications
r ) »
g p=0.876 o p=0.097 o p=0.003
g
£l
7598 75% 75
4
o 1564 1971 6/26 719 19/64  15/71 10/26 919 2/64 6/71 4126 6/19
5
50% 50% 50%
) . . . ) . . l ) .
Inotropes/Vasopre: ella V-A ECMO Inotropes/Vasopre: Impella V-A ECMO Inotropes/Vasopressors  IABP V-A ECMO
Escalahon Io Escalahon Io Escalation (o

In a real world cohort of CS Complications explained 24% (95%Cl 9-40%;
p<0.001) of the association between escalation and hospital death
(OR 2.44; 95%Cl 1.64-3.63).

Baldetti L, Gallone G, Ortega-Hernandez JA, Cacioli G, et al.Circ Heart Fail. 2026 Apr 24.
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QOPLACE?ZS Conclusions

In the modern era, cardiogenic shock management is less about device selection
and more about trajectory recognition.

Escalation or de-escalation decisions should not be based on isolated
hemodynamic thresholds, but on integrated assessments that
incorporate clinical evolution, invasive hemodynamics,

; i bic dai . .
Paradigm shift: from rescue to physiology-driven support, recovery-
oriented bridge, which goes beyond short-term survival and looks at
optimizing the patient for definitive therapy (LVAD or transplant).

Proactive approach with multidisciplinary teams and serious reassessments to
define trajectory and optimize patient outcomes.
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Grazie!

Giulio Cacioli, MD
Contact: giulio.cacioli@gmail.com

Thanks to the ITA-MEX Registry Investigators
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