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A
cute kidney injury (AKI) after percutaneous 
coronary intervention (PCI) is associated with a 
higher risk of acute myocardial infarction, increased 
bleeding, extended length of stay, increased cost, 

and up to a 12-fold increased risk of mortality.1-3 AKI rates 
after PCI are a quality metric that may impact overall 
reimbursement. Patients with complex coronary artery 
disease are at increased risk of AKI due to coexisting risk 
factors (older age, gender, left ventricular [LV] ejection 
fraction [LVEF], chronic kidney disease, acute coronary 
syndrome, etc), longer procedure times with greater 
contrast volume, and associated hemodynamic instability. 
Furthermore, the risk of AKI surrounding high-risk PCI may 
limit procedural quality and/or complete revascularization, 
which results in staged future vessel interventions and 
increases adverse event rates at intermediate-term 
follow-up.4-7 Although surgical revascularization is an option 
for some patients, it is associated with a higher AKI risk than 
PCI, reaching up to a 4.5-fold higher risk in patients with 
advanced baseline chronic kidney disease (CKD).8-10 

Current AKI prevention strategies in high-risk patients 
focus on expanding intravascular volume via intravenous 
hydration while attempting to minimize contrast volume 
use. In addition, particularly in patients with low LVEF, 
AKI prevention focuses on pharmacologic hemodynamic 
support in hopes of optimizing renal perfusion by increasing 
cardiac output and maintaining a favorable mean arterial 
pressure (MAP). However, the use of inotropes and 
vasopressors for hemodynamic support does carry an 
increased mortality risk.11-13 Furthermore, increasing MAP 
does not itself protect against AKI and may not translate 
into a mortality benefit and does not obviate the need for 
renal replacement therapy (RRT).14 Methods to reduce AKI 
risk have demonstrated only a modest reduction in AKI 
incidence, without an observed mortality benefit.15,16

The Impella heart pump (Abiomed, Inc.) provides 
continuous-flow mechanical hemodynamic support 
while simultaneously unloading the left ventricle, thereby 
enhancing forward cardiac flow. Its unique mechanism 

of action may provide renal protection against AKI or 
drastically reduce the severity of renal injury. The impact 
of Impella support versus no support was studied in a 
sick cohort of 230 patients with LVEF ≤ 35% undergoing 
high-risk PCI.17 One hundred fifteen patients who received 
Impella 2.5 support were compared to a matched cohort 
of 115 patients without Impella support. Patients in the 
Impella arm had a greater number of comorbidities, 
longer procedure times, and received a higher contrast 
volume. Despite these risks, Impella-supported patients 
experienced a fivefold reduction in AKI compared to 
unsupported patients (5.2 vs 27.8%; P = .001) (Figure 1) and 
fewer required hemodialysis (0.9% vs 6.1%; P < .05).17 AKI 
reduction with Impella support was also observed when 
these authors' stratified analyses based on AKI Network 
(AKIN) stages and severity of baseline CKD. Moreover, 
Impella support was found to be an independent predictor 
of reduced AKI risk (odds ratio, 0.13; 95% CI, 0.09-0.31; 
P < .001) after adjusting for other risk factors, including 
LVEF, estimated glomerular filtration rate, procedure time, 
and contrast volume.17
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Figure 1.  Incidence of AKI in high-risk PCI without 

hemodynamic support versus use of Impella 2.5®.  
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Current guidelines recommend AKI prevention protocols 
guided by Mehran risk score, which identifies patients at 
high risk for periprocedural AKI.18 A recent report that 
utilized the Mehran risk score demonstrated that despite 
similar predicted AKI risk between Impella-supported 
high-risk PCI and nonsupported PCI (27% vs 20%; P = .14), 
Impella-supported patients experienced lower AKI risk 
(8% vs 32%; P = .03) (Figure 2).19 Further evidence from the 
prospective, multicenter, global cVAD Renal Protection 
Study showed 78% lower observed AKI compared to the 
predicted risk from the Mehran AKI risk score (4.9% vs 
21.9%) (Figure 3).20

The renoprotective effect of Impella was further 
validated in the PROTECT III substudy presented during 
Transcatheter Cardiovascular Therapeutics 2019. One 
hundred six Protected PCI patients were compared to 
106 propensity-matched patients without Impella support. 
Patients with Impella support had a 77% lower incidence of 
AKI (5.7% vs 24.5%; P = .0002) along with a lower severity 
of AKI (Figure 4).21

Other mechanical circulatory support devices, such 
as intra-aortic balloon pump (IABP) and extracorporeal 
membrane oxygenation (ECMO), have been used to 
provide hemodynamic support for high-risk procedures, 
although existing data have failed to demonstrate any 
benefit from either in protecting against AKI. In fact, IABP 
was identified as an independent predictor for AKI in a 
propensity-matched analysis of a ST-segment elevation 
myocardial infarction population.22 A recent meta-analysis 
revealed a significantly increased risk of AKI when ECMO 
support was used. In this study, those who had AKI 

requiring RRT while on ECMO had a 3.7-fold higher risk 
of death.23 In contrast, a significantly lower incidence of 
AKI was observed in a single-center experience when 
Impella-supported high-risk PCI was compared with 
ECMO support (12% vs 55%; P = .03) in patients with 
similar predicted Mehran risk scores (31% vs 35%; P = .55) 
(Figure 5).24 

With regard to the renoprotective mechanisms 
accounting for AKI risk reduction with Impella support, 
these appear to be multifactorial. Putative mechanisms 
point to Impella-mediated maintenance of continuous 
renal perfusion during PCI, thereby reducing ischemic 
tubular necrosis and providing an estimated glomerular 

Figure 2.  The patients on Impella support had a lower incidence 

of AKI. 
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Figure 3.  Impella support resulted in a 78% lower incidence of 

AKI compared to the predicted rate of AKI. 
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Figure 4.  Impella support resulted in a 77% lower rate of AKI. 
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filtration rate sufficient to prevent stagnation of 
nephrotoxic contrast in the renal tubules.17 Other 
investigators suggest a novel finding that demonstrates a 
clear mechanistic link between Impella LV unloading and 
protective attenuation of the proinflammatory cardiorenal 
response to myocardial ischemia.25 

CONCLUSION
In addition to increased mortality risk, AKI is associated 

with adverse outcomes after high-risk PCI. The incidence of 
AKI in Impella-supported patients relative to unsupported 
patients is significantly decreased during high-risk PCI. 
Relative to an individual's predicted AKI risk, Impella 
support mitigates that risk and protects against AKI. This 
decrease in AKI incidence with Protected PCI persists 
despite reduced LVEF or baseline renal dysfunction. 
Finally, Protected PCI with Impella lowers the incidence 
of AKI when compared to high-risk PCI in ECMO-
supported patients and demonstrates a lower AKI rate 
than the overall predicted AKI risk in this population. 
Therefore, Impella-mediated hemodynamic support 
should be considered as an AKI risk reduction strategy 
during high-risk PCI in order to allow for more durable 
and complete revascularization and prevent staging of 
interventions. Perhaps most importantly, AKI incidence 
reduction achieved with Impella-supported high-risk PCI 
may potentially reduce in-hospital mortality, myocardial 
infarction, bleeding rates, and length of stay. n
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Figure 5.  The patients supported with Impella CP® had a lower 

incidence of AKI.  
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