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FFR (Fractional Flow Reserve) 

 Tonino PAL, et al. Fractional flow reserve versus angiography for guiding percutaneous coronary intervention. N Engl J Med. 2009;360:213–224.  
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Adenosine ev 140-150 mg/kg/min  



 Sant’Anna FM, et al. Influence of routine assessment of fractional flow reserve on decision making during coronary interventions. Am J Cardiol. 2007;99:504–508.  

 



Improve clinical outputs 

Cost reduction 

FFR >>> angiography 

↓ mortality - IAM 

MAIN FFR RANDOMIZED STUDIES 





FFR 2016 



 

- Different adenosine response. No response. 

- Tándem lesions. 

- FFR vs CFR (30-40% discordance). 

- Grey zone (FFR 0,75-0,80). 

OTHER LIMITATIONS 



ADVISE (ADenosine Vasodilator Independent Stenosis Evaluation) study. Sen S, Escaned J, et al. J Am Coll Cardiol. 2012 Apr 10;59(15):1392-402. 

2012 iFR (Instantaneus Wave-Free Ratio) 

 Adenosine FREE 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sen S[Author]&cauthor=true&cauthor_uid=22154731
https://www.ncbi.nlm.nih.gov/pubmed/?term=Escaned J[Author]&cauthor=true&cauthor_uid=22154731


80 - 85% concordance between iFR and FFR when iFR = 0.89 



iFR and FFR 

- Equivalent diagnostic 

performance. 

 

- Higher correlation 

between iFR and 

microvascular function. 



4529 patients 

Noninferior 

iFR - FFR 



 

iFR was non inferior to FFR 

with respect MACE at 12 months  

(dead, non fatal MI, unplanned revascularization) 



2037 randomized patients 

15  Scandinavian centers 



N=2492 

49 centers 

19 countries 





6.8% 

7% 



The risks of each individual 

component of the primary end 

point and of the death from 

cardiovascular or non 

cardiovascular causes did not 

differ significantly between 2 

groups. 

Non-inferiority was also 

confirmed in 

 per-protocol analysis 



 ↓ Complications. 

 ↓ Time. 

 ↓ Symptoms. 



iFR = FFR 



SUBANALYSIS 



STEMI 













Observational, prospective, multicenter. 
(June 2015 - Nov 2016) 

Denmark, Sweden Amsterdam, Netherland, Portugal 

AIM: level of agreement IFR-FFR in across nonculprit stenoses on acute CAG in STEMI vs follow-up 

 

Acute CAG STEMI with successful PCI 

>=1 nonculprit stenoses 

>=18 years 

 

Inability to provide 

IC 

Cardiogenic shock 

  

120 patients 

157 nonculprit 

113 patients 

147 nonculprit 

119 patients 

156 nonculprit 

1 Asthma 

1 died intra-H 

3 died  out-of-H 

2 declined followup 

5 day > 16 day 



Acute iFR <0.9 (52%) 

Classification agreement (sig. vs. 

non-sig.) between acute and follow-

up iFR 78%, but was high when acute 

iFR was >=0.90 but only moderate 

when acute iFR was <0.90. 

Acute iFR correctly classified 87% 

of stenoses with follow-up iFR 

<0.9 

Acute iFR was lower than follow-up iFR. With shorter time 

intervals between acute and follow-up iFR, the differences 

between were minor. 

Reproductibility iFR after STEMI 

Day 5           89% 

Day >=16    70% 



CONCLUSION 

• In STEMI, iFR of nonculprit lesions immediately after treatment of 

the culprit was feasible. 

 

• iFR seems to have acceptable reproductility. Physiological 

STEMI conditions, may explain some of the observed 

disagreements. 

 

• iFR may be a tool to guide acute full revascularization. 

 

• Acute iFR can be used to defer revascularization or staged 

follow-up evaluation (reduce risk, costs?). 





(Rome, Sept 2015 - Dec 2016) 

 

STEMI criterial (clinic-ECG) 

At least 1  nonculprit  lesion 

(Esten. 50-95% o QCA >= 2.5mm) 

Baseline characteristics 

AIM: Evaluate diagnostic performance IFR vs. FFR 

56 patients 
50 patients 

66 nonculprit 

6 excluded 
3 no IC 

1 Hemodynamic instability 

2 Several bradichardia post-ATP 

Acute 

Day 5 

 

HD instability         FEVI<=30% 

Arrythmias             TIMI 1-2  

Previous STEMI     CI Adenosine   

Observational, prospective, single-center. 



Angiographic and functional measurements of non-culprit lesions 



High precision iFR to identify  

a positive (<= 0.80) FFR in acute  



CONCLUSION 

•  iFR valúes in non-IRA lesiones are reproducible when measured 

during the acute setting of STEMI and some days later. They 

significantly correlate with the FFR measurements. 

 

•  iFR is an accurate method to identify a positive FFR (≤0.80) 

during the index procedure following the treatment of IRA lesions. 

 

•  The best cut-off of iFR to identify functionally significant stenosis 

during the index procedure is ≤ 0,89.  



 Coronary physiology is becoming increasingly important to current 

interventional cardiologists with abundant evidence and an evolving future. 

 

 iFR was non-inferior to FFR regarding death, MI and unplanned 

revascularization in 1 year. iFR was superior to FFR regarding procedural 

disconfort. 

 

 iFR more comfortable, faster, cheaper. 

 

 Evidence amases to date would have to say ''Use FFR / iFR for better       

PCI’’. 

 

 The current evidence of FFR/iFR on the treatment of multivessel coronary 

artery disease in patients with STEMI is limited. 

 

 Future studies are needed. 

 

Take Home Messages 



Gracias 


