
Scompenso cardiaco avanzato e shock cardiogeno:

quali device di supporto e a chi?

Simone Frea, M.D.

Unità di Cure Intensive Cardiologiche

SC Cardiologia - Dipartimento Cardio-Toraco-Vascolare

Città della Salute e della Scienza di Torino



no disclosures



?

Simone Frea, M.D.

Unità di Cure Intensive Cardiologiche

Città della Salute e della Scienza di Torino



Variable Device 1 Device 2

Primary Endpoint HR 0.74 0.72

Composite safety RR 4.74 1.32

Renal replacement RR 1.98 0.31

Bleeding RR 2.06 2.05

NNH 6 14

Impella IABP

Courtesy of GM De Ferrari    

101 ADHF-CS patients

355 AMI-CS SCAI C patients
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etiology

not only flow

predictors

the strange case of the RV

etiology again

how to choose a device for CS?



OR for 30-day mortality

1300 ADHF-CS patients

medicare database

propensity score matching

major issues:

- patients aged 65 to 99 years

- excluded patients with both pVAD and IABP
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etiology and clinical impact of IAoBP



retrospective analysis 

205 patients

50% 80%

Malick  W et al. Comparison of the hemodynamic response to IABP  in patients with cariogenic shock resulting from acute myocardial 
infarction vs. acute decompensated heart failure.   Am J Cardiol 2019;124:1947-1953

etiology and hemodynamic response to IAoBP
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Bocchino P. P. et al. Expert Opinion on Drug Safety, 1–4.                         Baldetti L, Gallone G. ESC Heart Failure 2024; 11: 615–618

Afterload Is A Key Treatment Target In ADHF-CS
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large SV increase with 

low BP reduction
AMI-CS ADHF-CS

afterload 

reduction
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different gain of flow by afterload reduction



Malick  W et al. Am J Cardiol 2019;124:1947-1953 Dunkman WB, et al. Clinical and hemodynamic results of intra-aortic balloon pumping 

and surgery for cardiogenic shock. Circ. 1972;46:465-77

-4.8

40 AMI-CS patients:

60-65% IABP “responders” 

not only flow but WP reduction
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even in “not Impella-friendly” hearts

-4.0 +0.5

Longinow J, et al. Hemodynamic response after intra-aortic ballon counter-pulsation in 

cardiac amyloidosis and cardiogenic shock. J of Cardiac Failure 2024;30:1255-1264

23 amyloid-CS pts
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not only flow but WP reduction



Swain L, et al.Transvalvular ventricular unloading  before reperfusion in acute 

myocardial infarction. JACC 2020;76:684-99

23 patients from STEMI-DTU pilot trial Male swines

not only flow but myocardial preservation



5343 AMI patients

Da Luo et al. IABP reduces 30-day mortality in early-stage cardiogenic shock complicating AMI 

according to SCAI classification. SHOCK 2023;60:385-391
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clinical predictors of response to IABP: 

SCAI stage



Baldetti L et al. IABP in ADHF with hypo-perfusion: from pathophysiology to clinical practice.

 Circ HF 2021

LV dimensions

higher LVEDD

moderate-severe MR

Fried JA et al. Clinical and hemodynamic effects of IABP in chronic heart failure

patients with cardiogenic shock. J Heart Lung Transplant. 2018;37:1313–1321. 

phenotyping the best responder to IABP



RV dysfunction is associated to:

lower increase in CI

higher need of escalation

higher VIS 

higher dose of diuretics

RV dysfunction predict poor response to IAoBP 

Kalapurakal G et al. Haemodynamic  effects of IABP stratified by baseline pulmonary 

artery pulsatility index. ESC HF 2024

107 CS patients (only 15% AMI-CS)

RV failure = TAPSE < 16 mm + RAP > 15 e RAP/WP > 0.6

Krishnammorthy A et al. The impact of failing right heart in patients 

supported by IABP. Our HJ acute CV care 2016

67 ADHF-CS patients

the strange case of RV dysfunction:



23 days on 

IAoBP and NTP

RV reverse remodeling by IABP  

TAPSE 13 mm

TR 4+

EDD 47 mm

TAPSE 21 mm

TR 1+

EDD 34 mm

15 CMD - avg 73 days on IABP - 6 pts successful BTC-to-LVAD

the strange case of RV dysfunction:



Impact of Impella Support on the Progression of 

Aortic Insufficiency Following L-VAD 

Implantation

Elad B et al.

retrospective, monocentric (Columbia),

270 HM3 patients, INTERMACS 2

sAI at 1 year post-LVAD: 

Impella-pre-LVAD 36% vs. no-Impella 6%
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Impella related aortic regurgitation



IABP Impella

Evidence C B

Cardiac flow 0.3-0.5 L/min
1.1-3.7 L/min (CP)

1.5-5.5 L/min (5.5)

Femoral artery size > 4 mm
5-5.5 mm (CP)

8 mm (5.5)

Max implant days Weeks
5 (7) days (CP)

14 days (5.5)

WP 

Cardiac synchrony or 

stable rhythm
Yes No

Aortic injury No Yes

Haemocompatibility AE + ++

Main indications
ADHF

AMI-CS SCAI B
AMI-CS SCAI C

IABP vs. pVAD
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ADHF AMI-CS

LV morphology
Large LV + MR

Biv dysfunction

Small LV

LV-prevalent dysfunction

Disease trajectory slow insidious decline rapidly evolving situation

Tolerance to hypoperfusion high very low

Resistive load high normal or low

Main hemodynamic need afterload reduction more flow

Primary treatment target EO restoration myocardial preservation

Expected outcome
disease stabilization

and RV remodeling
LV myocardial recovery

MCS
IABP

(timing?)

Impella (SCAI C, no vascular 

bed issues)

IABP (SCAI B)

Support strategies escalation upfront
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etiology again
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