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The optimal management of anterior ST-elevation myocardial infarction (STEMI) without cardiogenic shock 

remains a clinical challenge, with ongoing debate regarding the potential benefits of adjunctive therapies. 

The STEMI-Door to Unload randomized clinical trial, reported at ACC.26, investigated whether primary left 

ventricular (LV) unloading prior to reperfusion improves outcomes in this patient population, concluding that 

this strategy did not demonstrate a significant advantage.

K E Y  TA K E AWAY S

º The Pivot: Primary LV unloading, a strategy hypothesized to reduce myocardial injury, did not improve 

clinical outcomes in anterior STEMI patients without cardiogenic shock.

º The Data: The trial found no significant difference in the primary composite endpoint between unloading 

and standard care groups.

º The Action: Current guidelines for anterior STEMI management, focusing on rapid reperfusion, remain 

unchanged by these findings.

Anterior ST-elevation myocardial infarction (STEMI) is associated with significant myocardial damage and adverse 

remodeling, even after successful percutaneous coronary intervention (PCI). The concept of left ventricular (LV) 

unloading, typically achieved via mechanical circulatory support devices, has been hypothesized to reduce myocardial 

oxygen demand, limit infarct size, and improve microvascular perfusion when initiated prior to reperfusion. This strategy 

aims to mitigate the detrimental effects of ischemia-reperfusion injury.1

Anterior STEMI, characterized by occlusion of the left anterior descending coronary artery, affects a substantial portion 

of STEMI patients and carries a higher risk of adverse outcomes, including heart failure and death, compared to 

non-anterior STEMI. Despite advances in reperfusion therapy, a significant proportion of these patients still develop LV 

dysfunction and subsequent heart failure. The rationale for LV unloading stems from preclinical studies demonstrating 

that reducing LV wall stress and myocardial oxygen consumption during ischemia can preserve myocardial viability and 

improve post-reperfusion function. This approach seeks to optimize the myocardial environment before the restoration 

of blood flow, which itself can induce further injury through oxidative stress and inflammation.

The STEMI-Door to Unload Trial
The STEMI-Door to Unload randomized clinical trial was designed to evaluate the efficacy and safety of primary LV 

unloading in patients presenting with anterior STEMI without cardiogenic shock. The trial enrolled N=300 patients 

across 15 centers. Patients were randomized 1:1 to either primary LV unloading for 30 minutes prior to PCI or immediate 
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PCI (standard of care). The unloading strategy involved the insertion of a percutaneous micro-axial flow pump (Impella 

CP, Abiomed) into the left ventricle via a femoral artery approach.1

Eligibility criteria for the trial included patients aged 18-80 years presenting with symptoms of anterior STEMI within 

6 hours of symptom onset, with ST-segment elevation in two contiguous precordial leads (V1-V6) and planned primary 

PCI. Exclusion criteria were broad and included cardiogenic shock, severe valvular heart disease, prior coronary artery 

bypass grafting, significant peripheral artery disease precluding femoral access, and contraindications to anticoagulation. 

The randomization process was performed using an interactive web response system, ensuring allocation concealment. 

All patients received standard medical therapy, including dual antiplatelet therapy and anticoagulation, according to 

current guidelines. The 30-minute unloading period was chosen based on preclinical data suggesting a beneficial 

effect within this timeframe, balancing potential benefits with the practicalities of clinical workflow and minimizing 

reperfusion delay.

The primary endpoint was a composite of all-cause mortality, rehospitalization for heart failure, or new onset heart failure 

at 90 days. Secondary endpoints included infarct size as assessed by cardiac magnetic resonance (CMR) at 5-7 days, left 

ventricular ejection fraction (LVEF) at 90 days, and major adverse cardiovascular events (MACE).1

Key Findings
The trial found no statistically significant difference in the primary composite endpoint between the LV unloading group 

and the immediate PCI group. The event rate for the primary composite endpoint was 12.7% in the unloading group 

versus 11.3% in the immediate PCI group (Hazard Ratio [HR] 1.14, 95% Confidence Interval [CI] 0.61-2.13, P=0.69).1

Regarding secondary endpoints, there was no significant difference in infarct size as measured by CMR (median infarct 

size 18% of LV mass in the unloading group vs. 19% in the immediate PCI group, P=0.52). Similarly, LVEF at 90 days 

did not differ significantly between the groups (mean LVEF 48% vs. 49%, P=0.41). Rates of MACE, including repeat 

revascularization and stroke, were also comparable between the two arms.1

Safety outcomes were also assessed. The LV unloading group experienced a higher rate of vascular access site 

complications, including major bleeding requiring transfusion, compared to the immediate PCI group (5.3% vs. 1.3%, 

P=0.04). There was no significant difference in the incidence of acute kidney injury or other systemic complications.1

Limitations and Next Steps
The STEMI-Door to Unload trial was limited by its sample size, which may have been insufficient to detect small 

but clinically meaningful differences in outcomes. The duration of LV unloading (30 minutes) was also a predefined 

parameter, and it is possible that different durations or alternative unloading strategies might yield different results. The 

trial specifically excluded patients with cardiogenic shock, a population where mechanical circulatory support is already 

a consideration. Future research may explore the role of LV unloading in specific high-risk subgroups or with different 

device types and protocols. The observed increase in vascular complications with the unloading strategy also warrants 

further investigation and refinement of procedural techniques.1

Another limitation is the generalizability of the findings, given the specific device used and the exclusion of patients 

with significant comorbidities or those presenting late. The timing of LV unloading relative to symptom onset and 

the door-to-balloon time in the immediate PCI group could also influence outcomes, and while efforts were made to 

standardize these, inherent variability exists. The trial's focus on anterior STEMI, while clinically relevant, means these 
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results may not apply to other STEMI locations. Future studies could investigate whether a longer duration of unloading, 

perhaps extending into the post-reperfusion period, or different levels of LV support might offer a therapeutic advantage. 

Additionally, the development of smaller, less invasive mechanical circulatory support devices could potentially reduce 

the vascular complication rates observed in this trial, making such strategies more feasible for broader application.

CLINICAL IMPLICATIONS

The STEMI-Door to Unload trial delivers a clear message: the current enthusiasm for routine primary left 

ventricular unloading in anterior STEMI without cardiogenic shock is not supported by evidence. Clinicians 

should resist the temptation to add complexity and cost to an already time-sensitive procedure without a 

demonstrated clinical benefit. The data presented at ACC.26 indicate that the established protocol of rapid 

reperfusion remains the cornerstone of care, and introducing a device that increases vascular complications 

without improving hard outcomes is not a justifiable trade-off.

For device manufacturers like Abiomed, the results present a challenge. While Impella devices have a clear 

role in cardiogenic shock, expanding their use into less severe STEMI cases without robust evidence of benefit 

will be difficult. The trial underscores the importance of rigorous randomized controlled trials to validate novel 

interventions, especially those that add procedural time and potential complications. The medical community 

must remain vigilant against the premature adoption of technologies based on mechanistic appeal rather than 

patient-centered outcomes.

Patients undergoing anterior STEMI already face significant risks and anxieties. Adding an invasive procedure 

that does not improve their chances of survival or reduce heart failure risk, while simultaneously increasing 

their risk of bleeding, is not in their best interest. This trial reinforces the principle that 'more' is not always 

'better' in cardiovascular interventions, and that adherence to evidence-based guidelines, which prioritize 

rapid and effective reperfusion, continues to offer the most reliable path to improved patient outcomes.
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