
How can we improve reperfusion 
therapy in AMI

Prof Adrian Banning 

Oxford , United Kingdom



Disclosure

• Potential conflicts of interest 

• Unrestricted institutional grant for fellowship from Boston Scientific

• Speaker fees
• Bosoton, Medtronic, Abbott Vascular, Miracor



Reperfusion in STEMI

• Well its all fine isn’t it since we started primary PCI?

• Outcomes are good: whats the problem?



Improvement in the outcomes for STEMI 

patients have plateaued

But we seem to be doing our best !



Which treatments have we tried in STEMI … and 

abandoned

Mechanical Pharmacological



Tailoring treatment for MI ?To improve outcomes for those patients where 
“standard therapy” isnt enough – we need to 
know who they are likely to be 

“Standard” therapy for STEMI 

Anticoagulation, Predilation /aspiration, Stent, DAPT

Works well for around 60-70% patients with STEMI

Individual identification would allow triage 

for additional therapy



Relationship Between Infarct Size and Clinical Outcomes Following PPCI

• Patient level meta-analysis  10 RCTs PPCI, N = 2362, infarct size assessed within 1 month by 
CMR or SPECT with clinical FU for >6M

• KM estimated 1 year rates:

❖ All Cause Mortality 2.2%

❖ Reinfarction 2.5%

❖ Heart Failure Hospitalisation 2.6%

1Stone GW. et al. J Am Coll Cardiol. 2016;67:1674-83; 

Infarct Size and Prognosis After PPCI

Relationship between Infarct Size and the Composite EP 
of All-Cause Mortality or HF Hospitalisation During 1Y FU



Infarct Size = 44% 

Infarct Size = 21% 

Ejection Fraction = 35% 

Ejection Fraction = 60% 



Added value of detecting MVO



How and when can we predict the outcome in STEMI?
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Can we predict the outcome in the lab during STEMI?

In STEMI an IMR > 40 at the end of 

the procedure predicts an adverse 

outcome 



Primary PCI 6 months24 hours
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Primary PCI 6 months24 hours
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Primary PCI 6 months24 hours
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De Maria, Banning A et al. JACC Cardiov Imaging 2019

How do IMR & MRI measured 

infarct size /MVO 

relate in practice ?



Scarsini R, Banning A et al. JACC Cardiov Imaging 2021

High IMR and/or MVO : impact on prognosis 



MIRACOR CONFIDENTIAL 

OxAMI - PiCSO

7% Absolute Infarct Size Reduction Post PiCSO at 6 Months

De Maria, G. L, et al (2018). Index of microcirculatory resistance-guided therapy with pressure-controlled intermittent coronary sinus occlusion improves coronary 
microvascular function and reduces infarct size in patients with ST-elevation myocardial infarction (OxAMI-PICSO study). EuroIntervention. doi:10.4244/EIJ-D-18-
00378

At 6 Month PiCSO

patients had IS of 

26%  vs 33 % of 

Control patients 

though both groups 

presented similar 

AAR of 50.8 % at 

day 2

QMS-SD 10101[1.0]



• Application of invasive IMR in practice is limited 

• Main limitations of IMR remains: 

- pressure-wire based technique

- instrumentation of the infarct-related artery 

- extra procedural time

- technical complexity 

- extra costs

• angio-derived IMR (IMRangio) has been recently developed 
through application of computational flow dynamic to 3-D 
vessel modelling 

De Maria GL, Banning et al. Int J Cardiov Imaging 2020
De Maria GL, Banning. Eur Heart J Acute Cardiovasc Care 2021

Can we use a wire free angio-based index of 

CMD in STEMI?
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AUC = 0.96 (0.92-1.00)

IMRangio diagnostic performance

Accuracy 92.4%

Sensitivity 83.0%

Specificity 100%

Negative predictive value 90.2%

Positive predictive value 96.8%

*IMRangio in predicting IMR>40 U

De Maria GL, Banning et al. Int J Cardiov Imaging 2020

Diagnostic accuracy of IMRangio in STEMI



Outcomes for patients presenting with STEMI have plateaued

Surrogate measures of likely clinical outcome following/during

STEMI are desirable

Infarct size cMRI and MVO 

IMR measured with pressure wire (and possibly IMRangio) 

Both MVO and IMR are predictive and may even be additive 

Additional therapies for pts with STEMI are required for a sizeable

minority – triaged therapy using IMR may be best approach

Conclusions



Treating all patients with STEMI is no longer appropriate

Low risk cases (low IMR) : early mobilisation and discharge

High risk cases (high IMR +/- MVO) early identification

Longer monitoring

Optimised medical therapy

Consideration for additional treatments- randomised trials

Conclusions


