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OF LABORATORI NCES IN CARDIAC EXPERIENCE

OPLACE22 ENOTIPIZZAZIONE E TRAIETTORIA
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rupture Acute-on-chronic
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Figure 2. Causes of Cardiogenic Shock.
AMI-C shock denotes acute myocardial infarction—related cardiogenic shock, C shock cardiogenic shock, HF heart
failure, HF-C shock heart failurerelated cardiogenic shock, and STEMI ST-segment elevation myocardial infarction.
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INITIATION
|Cardiac Output

COPLA

PLATFORM OF LABORATORIES FC

Acute trigger (e.g., AMI)

| Myocardial blood flow ) »
Cardiomyocyte necrosis | Myocardial contractility
Myocardial stunning

Arrythmia

MAINTENANCE
Neurohormonal Compensation
* tHeart Rate
* 1SVR (Arteriolar So—
vasoconstriction)
« Fluid and Na* retention
Stressed Blood Volume

Maladaptive Consequences

1 Myocardial O2 Consumption

| Coronary Perfusion

1Filling pressures

Pulmonary edema, hypoxemia,
esSpiratory c

PROGRESSION

: Progressive Progressive  End-organ
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CONSIDER ESCALATING SUPPORT @

Increasing requirement of
pressors or inotropes

PAPi < 1.0

MAPs < 65

Elevated PCWP

Unable to clear lactate

CPO < 0.6

Cardiac index < 2.2

PAPi > 1.0

No pressors or inotropes

CONSIDER WEANING SUPPORT @

CPO > 0.6

Normal lactate

Stable PCWP
and CVP

INOTROPES: bridge to decision

RESEARCH LSS Critical Care 2016 20; 208

Current real-life use of vasopressors and
inotropes in cardiogenic shock - adrenaline
use is associated with excess organ injury
and mortality

.. combinations should be favored
in the early management
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Mechanical circulatory support: when, how,
and for whom

Jacob Eifer Mgller ® %%, Holger Thiele ® 3, David Morrow ©® 4,

@ ESC European Heart Journal (2024) 00, 1-13 STATE OF THE ART REVIEW
European

Jesper Kjergaard ® >, and Christian Hassager ® > 9%
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CIPLACE22 Mechanical Circulatory Support: what options’?
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IABP ECMO IMPELLA

IABP-SHOCK Il ECLS-SHOCK DanGer-Shock
Device IABP V-A ECMO Impella CP
Control Best medical therapy Best medical therapy Best medical therapy, protocolized MCS
escalation
No. of treatment arms 2 2 2
Participants (N) 600 420 360
Enrolment period 2009-12 2019-22 2013-23
Setting (no. of centres)  Multicentre (37) Multicentre (44) Multicentre (14)
Main inclusion criteria AMI-CS (STEMI or NSTEMI) AMI-CS (STEMI or NSTEMI) AMI-CS (STEMI)
Planned revascularization Planned revascularization Planned revascularization
Age >18 years lactate >3 mmol/L lactate >2.5 mmol/L
Age: 1880 years LVEF <45%
Age: >18 years
Main exclusion criteria ~ CPR: duration >30 min CPR: duration >45 min Mechanical infarct complications
Mechanical infarct complications Mechanical infarct complications CPR before the arrival of EMS with GCS
Onset of shock more than 12 h <8 after ROSC

before screening RV failure



Protocol for ICU No No
management

Main characteristic

I4BP ECMO
Age, years 674+125 628+9.6,n=417 67.1 £11.5, n=355 IMPELLA
Male sex 69% (413/598) 81% (339/417) 79% (281/355)
Cardiac arrest 45% (270/598) 78 (324/417) 20% (72/355)
Multi-vessel disease 79% (463/589) 67% (249/403) 72% (256/354)
Lactate mmol/L 3.9 (2.2-7.8)* 76+38 n=412 57+3.2,n=355
SBP, mmHg 90 (80-108)* 101 +£ 30, n=337 83+ 15, n=351
LVEF, % 35 (25-45)* 30+£13,n=280 24+10,n=355
Crossover between No IABP in intervention group No ECLS in intervention group 17/209 (8.1%); No mAFP in intervention group 3/179
interventions 13/301 (4.3%); ECLS in control group 26/208 (12.5%) (1.7%);
IABP in control group 30/298 mAFP in control group 3/176 (1.7%)
(10.1%)
Active MCS in the 7.4% (22/299) 25.6% (54/208) 21.0% (37/176)
control group
Primary outcome All-cause 30-day mortality All-cause 30-day mortality All-cause 6-month mortali

Sample size assumptions Mortality: 56% control vs. 44% with Mortality: 49% control vs. 35% with V-A
|IABP, ECMO, Alpha .05; Power: 80%
Alpha .05; Power: 80%

ortality: 60% control vs. 42% Impella CP
Alpha .05; Power: 80%



Managing Patients With Short-Term
Mechanical Circulatory Support
JACC Review Topic of the Week

TIMING

Cardiogenic shock

Lactate levels
# Inotropes

E

pVAD (l/min)

Balthazar et al.
Short-Term Mechanical Circulatory Support in the CICU

DEVICE SELECTION

L R R R =

yes

Cardiac arrest?

. : severe
Degree of respiratory compromise?

Severe RV failure?

Isolated LV Isolated
failure Biventricular failure RV failure

1 * 1
RV + LV pVAD

Weaning, (de-)escalation

JACC VOL. 77, NO. 9, 2021
MARCH 9, 2021:1243-56



Mechanical circulatory support: when, how, ®:tsc ... ... O oo
and for whom

of Cardiology

Jacob Eifer Mgller ® T2 Holger Thiele ® 3, David Morrow ® 4,
Jesper Kjaergaard ® ", and Christian Hassager ® *°
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“ REVIEW ARTICLE ”

Cardiogenic Shock

Holger Thiele, M.D.,? and Christian Hassager, M.D.>*

guideline-recommended supportive approaches

e Blood glucose level control;

e Lactate measurements (every hour);
e Oxygen delivery;

«  Thromboprophylaxis;

e Stress-ulcer prophylaxis;

e Early enteral feeding;

» Vasoactive medication intravenously;

« MV with lung-protective strategies (TV 6
to 8 ml per kg);

e Urinary volume and Cr clearance;
*  CRRT if necessary;

« SIRS response
+IL-6, IL-1, IL-8
+ DPP-3

+ IFN-y, TNF-a

1 CRP level

« Congestion
« Possible ventilation injury
« Possible pneumonia

~

ICU «Management»

N
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1 Oxygen saturation

« Hypoxic hepatitis
« Acute liver failure
« Liver-cell necrosis

1 AST, ALT, bilirubin levels

« Endothelial swelling
« Vasoconstriction

« Stasis and leakage

« Microthrombus

« Leukocyte adhesion

1 Lactate level

« Loss of integrity
« Bacterial translocation

« Intestinal necrosis

1 Lactate level, infections

+ Hypoperfusion
— Confusion

+ Myocardial ischemia
« Further reduction in
pump function

t BNP and cardiac troponin
levels

« Hypoperfusion
« Catabolism

« Proteolysis
« Muscle breakdown

« Hypoperfusion
— Oliguria

« Tubular necrosis
— Anuria

1 Creatinine, cystatin C levels

« Cold and clammy
— Reduced capillary refill
time




Management and Time Course of Hemolysis and Bleeding During Microaxial pVAD Support

A Hemolysis

2 RV function

Preload

4 Pump-related

5 Rare causes

+ General measures to avoid
(effects of) hemolysis

Bleeding

Bleeding source control

Switch to BBPS

Revise antithrombotic therapy
Intravenous TXA
(Early weaning)

(Reversal agents)

+ Additional measures to
maintain hemostasis
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Management of Bleeding and Hemolysis
During Percutaneous Microaxial Flow
Pump Support

T vascular
resistance

b\

/”' Acute intravascular - Tintrinsic NO )
hemolysis . binding 4
| Erythrocyte | FE
fngen);ts ‘ t Plazrga free ’ ) 7,/
" Thrombosis, ‘ \ v R . .
i Haptoglobin
_emboln T / | saturation TCo ‘
-
’ _— Rena;fﬁ S?Mn ‘ ‘ Hb deficiency

‘.V
¥l Acute renal failure
Il

Hemoglobinuria

Ny |
)

SISTEMA SANITARIO REGIONALE

AZIENDA OSPEDALIERA
SAN CAMILLO FORLANINI
Pacchetto Emolisi Meccanica
2 volte/settimana

> LDH

> Aptoglobina

> Reticolociti

> pFHb (lab, Hemcheck, EGA ?)
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Complete Hemodynamic Profiling With
Pulmonary Artery Catheters in
Cardiogenic Shock Is Associated With
Lower In-Hospital Mortality

N
CENTRAL ILLUSTRATION Frequency of Mortality Among PAC Use Overall and by SCAI Stage
PAC Utilization Study Definition PAC Utilization Among Study Cohort
Presence of NONE of the following invasive
hemodynamics:
. Pulmonary Artery Systolic Pressure
. Pulmonary Artery Diastolic Pressure
. Pulmonary Capillary Wedge Pressure
. Pulmonary Artery Saturation
. Right Atrial Pressure
Incomplete Presence of 1-4 of the following invasive
Assessment hemodynamics:
. Pulmonary Artery Systolic Pressure
. Pulmonary Artery Diastolic Pressure
. LCRuCUEVAC IUERATEC B LTS A SSociation with Mortality Among Advanced Stage Patients
. Pulmonary Artery Saturation
Overall SCAI Stage D SCAI Stage E
(N =1,279) (N =758) (N=212)
Complete Presence of ALL of the following invasive —
Assessment hemodynamics: 50 80 D002
. Pulmonary Artery Systolic Pressure
. Pulmonary Artery Diastolic Pressure 2z 60 p<0.001 60
. Pulmonary Capillary Wedge Pressure Té 40 T 40
. Pulmonary Artery Saturation 2
X 20 20
AND presence of Right Atrial Pressure
o) (o)
Garan, A.R. et al. J Am Coll Cardiol HF. 2020;8(11):903-13.
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CPLACFZ ECMO + IMPELLA (ECMELLA 2.0)

BI-VENTRICULAR
FAILURE

LV FAILURE

ECMELLA 2.1 (axillo-jugular cannulation)

ECMELLA 2.0 (axillo-femoral cannulation)
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P-VAD Impella

IMPELLA CP (3,6-3,7 |/min)
>45.000 rpm

IMPELLA 5,5 (5,5 |/min)

> 30.000 rpm

1) Pig-Tail
2) Teardrop/Sito o cestello di drenaggio
3) Curvatura/Sito di eiezione

16




COPLACESs IMPELLA 5,5

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

CONGRESSO RoOMA, 25 - 27 Giugno 2026

LVAD MINIATURIZZATO
POMPA MICROASSIALE

INFLOW VENTRICOLO SINISTRO
OUTFLOW AORTA ASCENDENTE

21 Fr, PUMP FLOW 5,5 |/min.

IMPIANTO CON GUIDA 0,018
FLUOROSCOPIA/ETE-ETT

DURATA CERTIFICATA 30 gg



AZIENDA OSPEDALIERA IMPELLA 5,5 SMART ASSIST — i primi 17 casi
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FLOW ’
CONTROL

oiseLaY

PURGE
MENU ’

menu

» Pervia ascellare o transaortico
» Alto flusso che consente il ristoro degli organi
* Minore incidenza di emolisi rispetto al CP
» Ben tollerato dal paziente che puo riabilitarsi in modo efficace
» Siinserisci nel percorso di
« Escalation (da device con flusso minore come IABP/Impella CP)
oppure come
» Descalation (da ECMO+ Impella CP) in caso di recupero dalla
disfunzione biventricolare;
« Utile nella fase Bridge to Decision (passare a LVAD o HTX)
» Considerare sempre la «risposta» della funzione ventricolare dx



The Journal of
Heart and Lung

Transplantation

STATE OF ART

Clinical management of the Impella 5.5 pump

o111 i

/

Cannulation sites

Subclavian/

The Journal of Heart and Lung Transplantation, Vol 44, No 11, November 2025

Bernhardt et al.



STATE OF ART

The Journal of
Heart and Lung
Transplantation

Clinical management of the Impella 5.5 pump
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AZIENDA OSPEDALIERA
SAN CAMILLO FORLANINI

Assistenza meccanica e trapianti
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