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Prevalence and Impact of Anemia in AMI

Prevalence in 
acute coronary syndrome 

~25%

1. Circulation. 2005;111:2042–2049.



Observed Impact of RBC Transfusion in AMI

US national inpatient sample (NIS)
selected by diagnostic code

1. Int J Cardiol. 2024;408:132111.

Possible reverse causality due to 
disease severity and patient’s clinical condition

vs.

Simple AMI and PCI AMI requiring ECMO and CABG
- Pneumonia combined with ABx use
- Numerous additional medications
- Bleeding, …

<



Mechanistic Aspects: Pros

1. Ann Intensive Care. 2014;4:1

DO2 (oxygen delivery) = Q (cardiac output) X CaO2 (arterial oxygen concentration)

①② Hb drops
compensatory
increase in CO

Hb dropsdecrease in CO

Anemia patients

AMI + anemia



Mechanistic Aspects: Cons

Volume overload Kidney, lung injury

Thrombosis due to increased viscosity

More transfusion needed, higher cost



Early Prospective Randomized Pilot Trials

1. Am J Cardiol. 2011;108:1108-11.

Liberal: HCT target 30%
Conservative: HCT target 24%

Higher unit number of RBC transfusion
2.5 (Liberal) vs 1.6 (Conservative) P=0.07

Liberal 
(N=21)

Conservative 
(N=24)

P

In-hospital death, 
recurrent MI, HF

38% 13% 0.046

In-hospital death 5% 8% 1.0

HF 38% 8%



Early Prospective Randomized Pilot Trials

1. Am Heart J. 2013;165:964-971.

Liberal: Hb target 10 g/dL
Restrictive: Hb target 8 g/dL

Higher unit number of RBC transfusion
1.6 (Liberal) vs 0.6 (Restrictive)

P=0.054

P=0.032



Two Pilot Trials with
Conflicting Results

→ Larger number study with 
adequate power needed



Non-Inferiority Trial of Restrictive Strategy

1. JAMA. 2021;325(6):552-560. 

Non-inferiority trial
Restrictive transfusion would be non-inferior to liberal transfusion



Restrictive Strategy Can Be Non-Inferior, But..

1. JAMA. 2021;325(6):552-560. 

P=0.03

P=0.03

>$39,000 cost-saving with restrictive strategy per additional MACE



Prespecified One-Year Extension of The REALITY Trial

1. Circulation. 2022;145(6):486-488.



Potential harmful signal with
restrictive transfusion strategy

in AMI Population



Pilot to Large-Number Randomized Trial

1. Am Heart J. 2013;165:964-971. 2. N Engl J Med. 2023;389:2446-56.

MINT pilot trial

MINT RCT



MINT Trial Details

AMI patients with Hb <10 g/dL
Target Hb in the liberal group (7 g/dL) and the restrictive group (10 g/dL)

3.5 times of transfusion number 

1. N Engl J Med. 2023;389:2446-56.



Close Miss in Superiority and No Harmful Signals

1. N Engl J Med. 2023;389:2446-56.

1.15 (0.99-1.34), P=0.07



Potential Increased Risk of Cardiac Death

1. N Engl J Med. 2023;389:2446-56.



Significant Findings from Non-Significant Results

1. N Engl J Med. 2023;390(10):960-961.

Probable harmful effect of restrictive strategy, 
ranging 90.8% ~ 99.8% based on Bayesian analysis



Meta-Analysis from 4 RCTs

1. NEJM Evid. 2025;4(2):EVIDoa2400223.



No significant benefit with liberal 
transfusion strategy

But, potential benefit regarding
cardiac death



MINT Trial Outcomes and Changes in Recommendation

1. Ann Intern Med. Published online 2025.



Interpretation and Perspectives



Restrictive Transfusion as a Universal Criteria

1. N Engl J Med. 1999;340:409-17. 2. N Engl J Med. 2023;389:2483-85.

Hb level of 7.0 ~ 8.0 g/dL



Evidence Gap in Myocardial Infarction

1. N Engl J Med. 1999;340:409-17. 



MI Occurring in the Background of HF

1. Circ: Heart Fail. 2025;18(4):e012495.



MI without Revascularization May Benefit Liberal Strategy

1. Circ: Cardiovasc Interv. 2025;18(5):e015249.



Potential Harmful Signal for Type I Than Type II MI

1. Circulation. 2024;150(23):1826-1836.



Summary

Myocardial Infarction
Distinctive disease entity with high importance of oxygen delivery
Results from old RCTs cannot apply to this disease entity

Findings from Recent Trials
No significant benefits of liberal transfusion strategy
Potential benefits exist
- esp. for type I MI, Pts without revascularization, and baseline history of HF

Individualized Approaches
Rather than unselected liberal transfusion strategy
Incorporating risk of volume overload
Necessitating further strategies mitigating transfusion-related adverse events
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