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Microaxial flow pumpsin cardiogenic shock: What
changed for patient outcomes?
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Cardiogenic shock, marked by severe left ventricular dysfunction and systemic hypoperfusion, carries an
unacceptably high mortality rate, often exceeding 40%. While microaxial flow pumps offer robust hemodynamic
support and rapid stabilization, recent clinical trialsindicate their routine use does not consistently reduce 30-day

or 6-month mortality compared to conventional medical therapy or intra-aortic balloon pump support.

The Pivot: Recent, more robust clinical trials have shifted the understanding of microaxial flow pumps in
cardiogenic shock, moving beyond hemodynamic improvements to focus on patient-centered outcomes
like survival.

The Data: Routine use of microaxial flow pumps did not consistently reduce 30-day or 6-month mortality
compared to conventional medical therapy or IABP support.

The Action: Clinicians should critically re-evaluate the routine use of microaxial flow pumps in cardiogenic
shock, weighing potential hemodynamic gains against the inherent risks, given the absence of a clear
mortality benefit.

Cardiogenic shock, characterized by severe left ventricular dysfunction leading to systemic hypoperfusion, demands
immediate and aggressive intervention. Standard care typically involves rapid revascularization for myocardial
infarction-related shock, alongside vasopressors and inotropes to maintain systemic blood pressure and organ perfusion.
Despite these efforts, mortality rates remain unacceptably high, often exceeding 40% in many cohorts. This persistent
unmet need has driven the exploration of various mechanical circulatory support devices, including intra-aortic balloon
pumps (IABPs) and, more recently, microaxia flow pumps.

Microaxial flow pumps are designed to provide direct ventricular support, augmenting cardiac output by drawing blood
from the left ventricle and expelling it into the aorta. This mechanism aimsto reduce left ventricular workload, decrease
myocardial oxygen demand, and improve systemic perfusion. Thetheoretical advantages are compelling, offering amore
robust hemodynamic support compared to |ABPs, which primarily work by reducing afterload and increasing coronary
perfusion. But theory does not always translate to clinical reality, and the widespread adoption of these devices has
outpaced definitive evidence of their impact on hard outcomes like survival.

Revisiting the Role of M echanical Support
For years, the clinical community has grappled with the optimal use of mechanical circulatory support in cardiogenic

shock. Early observational data and small, uncontrolled studies often suggested a benefit, leading to increasing
utilization. But these studies were inherently limited by selection bias and confounding factors, making it difficult to
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isolate the true effect of the device from other concurrent interventions or patient characteristics. The enthusiasm for
these devices, particularly microaxial flow pumps, grew in part due to their ability to achieve rapid and substantial
hemodynamic improvements, which felt intuitively beneficial in acriticaly ill population.

The challenge has always been to move beyond surrogate endpoints, such asimproved hemodynamics, to demonstrate a
tangible benefit in patient survival or major adverse cardiovascular events. Many interventions that look good on paper,
or in the catheterization lab, fail to deliver when subjected to rigorous clinical trial scrutiny. Thisis particularly truein a
complex, heterogeneous syndrome like cardiogenic shock, where patient presentation, etiology, and comorbidities vary
widely, making it difficult to generalize findings from smaller studies.

The Shift in Evidence
Theclinical trial pipeline began to shift with more robust clinical trials designed to specifically address the efficacy of

mechanical circulatory support devices. These trials aimed to provide a clearer picture of whether the hemodynamic
advantages conferred by microaxial flow pumps translated into improved survival. The focus moved from simply
demonstrating an increase in cardiac index or areduction in pulmonary capillary wedge pressure to evaluating
patient-centered outcomes.

A key finding from these more recent, better-designed studiesisthat routine use of microaxial flow pumpsin cardiogenic
shock, when compared to conventional medical therapy or |ABP support, did not consistently reduce 30-day or 6-month
mortality. This observation has forced a critical re-evaluation of their role. While these devices can certainly stabilize a
patient hemodynamically, that stabilization does not aways translate into living longer. The complexity of cardiogenic
shock involves systemic inflammatory responses, multi-organ dysfunction, and reperfusion injury, which may not be
fully mitigated by mechanical support alone.

The absence of a clear mortality benefit means that clinicians must weigh the potential hemodynamic gains against the
inherent risks associated with these invasive devices. These risks include vascular complications, bleeding, hemolysis,
and infection. The insertion procedure itself carries risks, and the presence of aforeign body in the circulation can
contribute to systemic inflammation and coagul opathy. For a comprehensive understanding of cardiac conditions and
their management, clinicians often refer to resources like Braunwald's Heart Disease, which provides detailed insights
into such complex scenarios.

Implicationsfor Clinical Practice
The current evidence suggests that microaxial flow pumps should not be considered afirst-line therapy for all patients

presenting with cardiogenic shock. Instead, their use should be reserved for highly selected cases where specific
hemodynamic goals cannot be achieved with conventional therapy, or as a bridge to definitive treatment such as cardiac
transplantation or long-term ventricular assist device implantation. The decision to deploy these devices requires careful
consideration of the individual patient's clinical profile, the etiology of their shock, and the overall prognosis.

But the lack of auniversal mortality benefit does not mean these devices are without utility. They remain valuable tools
in specific scenarios, particularly in patients with profound and refractory shock where rapid hemodynamic stabilization
is paramount to facilitate other life-saving interventions, such as complex percutaneous coronary intervention (PCI).
For instance, in cases of complex bifurcation lesions, IV US guidance has been shown to improve PCI outcomes, and
mechanical support might be considered to maintain stability during such procedures.
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The focus should shift from routine application to a more individualized, goal-directed approach. Thisinvolves a
multidisciplinary heart team approach, where cardiologists, intensivists, and cardiac surgeons collaboratively assess the
patient and determine the most appropriate strategy. The timing of device implantation, the duration of support, and the
weaning strategy areall critical factorsthat influence outcomes and reguire expert judgment. The ongoing challengeisto
identify those specific patient subgroupswho truly derive a survival benefit, rather than simply atransient hemodynamic
improvement.

The open-label design of many studiesis an obvious caveat, as blinding is often impossible with mechanical devices.
This can introduce bias, even in randomized trials, particularly for subjective endpoints. But for hard endpoints like
mortality, the impact of such biasis generally considered less significant. Still, the heterogeneity of cardiogenic shock
populations means that a single trial may not capture the full spectrum of potential benefits or harms across all patient
types. For example, the role of geneticsin conditions like dilated cardiomyopathy can significantly influence patient
response to therapies, including mechanical support.

Thefield continuesto evolve, with ongoing research exploring different devicetypes, optimal timing of implantation, and
patient selection criteria. Future studies will need to focus on identifying specific biomarkers or clinical phenotypes that
predict a favorable response to microaxial flow pump support. Until then, the current evidence dictates a more cautious
and selective approach, prioritizing established therapies and reserving these powerful, but not universally beneficial,
devices for carefully chosen patients. The next generation of trials will need to demonstrate not just hemodynamic
improvement, but a clear, unequivocal survival advantage in well-defined patient populations.

CLINICAL IMPLICATIONS

The most striking consequence of this shift in evidence is a necessary recalibration of how we approach
cardiogenic shock. For too long, the intuitive appeal of rapid hemodynamic stabilization led to widespread
adoption of microaxial flow pumps, such as Impella devices from Abiomed (now part of Johnson & Johnson).
However, robust clinical trials now clearly indicate that this hemodynamic improvement does not consistently
translate to improved patient survival at 30 days or 6 months. This forces clinicians to critically weigh the
potential benefits against the very real risks of invasive procedures, including vascular complications, bleeding,
and infection, as highlighted by Galusko et al. 2025 in their work on stroke in mechanical circulatory supported
cardiogenic shock. We must move beyond surrogate endpoints.

This re-evaluation presents a significant challenge for industry. Companies like Abiomed, and others
developing similar devices, must now focus on identifying specific patient subgroups who genuinely benefit
from these technologies. Broad application, driven by early observational data, is no longer supported by
the evidence. Future research and development should prioritize trials that stratify patients by etiology,
severity, and comorbidities to pinpoint where these devices offer a true mortality advantage, rather than just
hemodynamic support. The onus is on industry to provide the definitive evidence that justifies the cost and
risks of these advanced therapies.

For patients, this means a more nuanced conversation with their care teams. The promise of advanced
technology must be balanced with the reality of clinical outcomes. Patients and their families need to
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understand that while microaxial flow pumps can offer immediate support, they are not a universal solution for
improving survival in cardiogenic shock. This requires transparent communication from clinicians, ensuring
informed consent reflects the latest, most robust evidence. The goal remains to optimize individual patient
care, not to apply every available technology indiscriminately.
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