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Practical Management of ECPELLA

Makiko Nakamura," MD and Teruhiko Imamura,’ MD

Summary

Veno-arterial extracorporeal membrane oxygenation (ECMO) is a strong mechanical circulatory device for
patients with hemodynamic deterioration due to cardiogenic shock, but its drawback is an increase in left ven-
tricular afterload. The Impella axial-flow transcatheter left ventricular assist device is a recently developed
promising device to mechanically unload the left ventricle, although its support flow may not necessarily be
sufficient to support shock vital. Recently, ECMO and concomitant Impella support (ECPELLA) is increasingly
being used to treat cardiogenic shock by maintaining systemic circulation and unloading the left ventricle. There
are several pitfalls to maintaining ECPELLA, and one useful tool is the pulmonary artery pulsatility index. The
clinical advantages of ECPELLA compared to conventional ECMO alone should be demonstrated in larger

scale studies in the near future.
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ous catheter-based transvalvular left ventricular (LV)

assist device, directly reduces left ventricular preload
and increases systemic flow, and results in a decrease in
pulmonary artery wedge pressure and improvements in
systemic perfusion (Figure 1).

In cases of ventricular tachycardia/ventricular fibrilla-
tion, right ventricular failure, pulmonary congestion or se-
vere hypoxia, severe acidosis with an elevated lactate
level, or the need for right ventricle (RV) support and
oxygenation supply with gas exchange, veno-arterial ex-
tracorporeal membrane oxygenation (VA-ECMO) is con-
comitantly used together with Impella (i.e., ECPELLA;
Figure 2).

VA-ECMO is superior to the Impella with respect to
the recovery of end-organ dysfunction and RV failure,
whereas it increases systemic afterload, LV filling pres-
sures, and pulmonary artery wedge pressure due to the
blood return to the central artery. In cases with cardio-
genic shock, who are in INTERMACS profile 1, i.e., criti-
cal cardiogenic shock, we introduce VA-ECMO first, fol-
lowed by concomitant Impella support for left ventricular
venting if pulmonary congestion or LV dysfunction exists.
The increased systemic afterload and cardiac filling pres-
sure can be reduced by concomitant use of Impella.” Al-
ternatively, there are also cases with broad ST-elevation
myocardial infarction or acute myocarditis who are initi-
ated with Impella at first, however, they subsequently re-
quired VA-ECMO insertion for progressive end-organ
damage or right ventricular failure.”

As described above, VA-ECMO and Impella can mu-
tually support the disadvantage of the other therapy. Re-
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cently, various favorable clinical outcomes of ECPELLA
support have been reported.” Some studies reported that
the use of ECPELLA was associated with a higher wean-
ing rate from VA-ECMO and bridging to a durable ven-
tricular assist device or cardiac transplant.*® However, the
management of ECPELLA in real-world practice might
not be well-reviewed thus far. In this review article, we
will introduce up-to-date practical management of
ECPELLA.

Access Site of ECPELLA

In patients with cardiogenic shock with INTER-
MACS Profile 1, the ECMO cannula and Impella catheter
are inserted via the bilateral femoral arteries in most
cases. In cases with severe peripheral vascular disease,
hostile femoral access due to infection, indwelling endo-
vascular devices or obesity, post-cardiac surgery, or having
prospects for long support and need for providing mobil-
ity and ambulation, the axillary approach or ascending
aorta (central) approach can be considered for ECMO
therapy.> In a similar situation, a subclavian artery ap-
proach is sometimes preferred for Impella therapy.

Management of ECPELLA

ECMO flow should be maintained at a sufficient
level (or rather increased if necessary) until the systemic
circulatory failure and hypoxia improve with the following
targets: (1) target mean blood pressure > 70 mmHg, (2)
mixed venous oxygen saturation (SvO.) > 60% (preferably
> 65%), and (3) a decreasing trend in the serum lactate
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Figure 1. Schema of Impella axial-flow transcatheter left ventricu-
lar assist device. Blood is removed from the inlet part located in the
left ventricle and returned into the aorta from the outlet part located in
the ascending aorta to achieve left ventricular unloading and circulato-
ry support. Reused from Lee, et al. with a permission.”

level.

Systemic arterial pressure is dominantly determined
by the ECMO support flow level, and the ECMO flow
should be increased if hypotension persists. If the blood
removing catheter (usually located in the central vein) is
too small or hypovolemia persists, increasing the rotation
speed alone would cause hemolysis and would not in-
crease the support flow. A volume supplement or size up
of the removing catheter is highly recommended for such
a situation.

In cases with advanced pulmonary congestion and
pulmonary oxygenation disorders, a veno-arterio-venous
ECMO system, which removes blood from a central vein
and returns the oxygenated blood into both a central vein
and the aorta, is preferable to the VA-ECMO system to
prevent the hypoxic blood from being propelled into the
aortic root and coronary artery via the Impella.”

Weaning of ECMO System

The Impella support level (rotation speed) is initiated
at P-2 (minimum level), as an LV venting. When the
mean pulmonary artery pressure or pulmonary artery
wedge pressure remains elevated, we raise the Impella P-
level or adjust the volume status if necessary using diuret-
ics to achieve optimal hemodynamics.

Given the improvement of end-organ dysfunction and
oxygenation, a reduction of ECMO support flow in addi-
tion to the incremental support level of Impella is at-
tempted (ECMO weaning). When the flow balance be-
tween ECMO and Impella is inappropriate, the Impella
suction alarm, hemolysis, or ventricular arrhythmia due to
LV sucking would occur.” The flow balance should be
carefully monitored using echocardiography and right
heart catheter data.

Withdrawal of ECMO should be within one week, at
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Figure 2. Schema of ECMO and Impella system (ECPELLA).
ECMO removes deoxygenated blood from a central vein (or RV) and
returns oxygenated blood into the central aorta, which in return in-
creases LV afterload and suppresses LV unloading. Impella is inserted
through aortic valve to unload LV. ECMO indicates extracorporeal
membrane oxygenation; LV, left ventricle; and RV, right ventricle.

the latest within two weeks, because comorbidities during
longer-term ECMO support, such as infection, hemor-
rhage, and limb ischemia, are often fatal. In patients with
Impella 2.5, some cases experience a decrease in arterial
blood pressure and an elevation of pulmonary artery
wedge pressure when weaning from ECMO. In such
cases, upgrading the Impella or the administration of
inotropes should be considered for additional left ventricle
support.

Assessment of RV Function

When RV failure exists, it is often challenging to
achieve incremental Impella flow and the weaning of
ECMO. Tricuspid annular plane systolic excursion and RV
fractional area change in echocardiography are useful in-
dices for estimating RV function. Of note, we often en-
counter patients with ECPELLA supports in whom an
apical 4-chamber view cannot be visualized due to multi-
ple devices and limited position.

The pulmonary artery pulsatility index (PAPi) (sys-
tolic pulmonary artery pressure - diastolic pulmonary ar-
tery pressure) / (right atrial pressure), is one of the indices
of RV function and might be a useful tool.” When PAPi is
low (for example, under 0.9), an additional approach to
manage RV failure should be considered, including the
administration of inotropes to achieve ECMO weaning.”
The central venous pressure/pulmonary artery wedge pres-
sure ratio is another parameter with which to assess RV
function, although it is sometimes challenging to blindly
measure pulmonary artery wedge pressure in an intensive
care setting.

Post-Weaning from ECMO

When the hemodynamics of a patient remain rela-
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tively stable even after the withdrawal of ECMO support,
the weaning of Impella is the next concern. If hemody-
namic stability is completely dependent on the Impella
support, the next strategies are device upgrade from an
Impella 2.5/CP to Impella 5.0 or a bridge to a durable left
ventricular assist device, taking into consideration the
background and comorbidities of the patient.
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