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70 year-old man with STEMI 

• Sudden onset of substernal chest pressure 
• Called ambulance, ECG immediately 
• Hemodynamically stable, came to cath lab 



STEMI culprit plus non-cuprit 

hazy, subtotal 
LAD lesion 

matches ECG 

non-culprit LCx 
looks tight!? 

mild diffuse 
CAD in RCA 



Reversal in who receives PCI 

Fokkema ML, JACC. 2013 Mar 26;61(12):1222-30. (Figure 2 with annotations) 

stable 

STEMI 

unstable 



Stable patients: most FFR data 

Fearon WF, JACC. 2016 Sep 13;68(11):1192-4. (Table 1) 



ACS culprits: avoid FFR! 

Fearon WF, JACC. 2016 Sep 13;68(11):1192-4. (Table 1) 



What about FFR of ACS non-culprit? 

Fearon WF, JACC. 2016 Sep 13;68(11):1192-4. (Table 1 with my highlights) 



ACS non-culprits: FFR stable! 

Ntalianis A, JACC Cardiovasc Interv. 2010 Dec;3(12):1274-81. (Figure 1 with annotations) 

101 patients with ACS 
STEMI in 75% 
FFR acute = 0.77 ± 0.13 
FFR late = 0.77 ± 0.13 
 (measured 35 days later) 
Only 2 changed >0.8 to <0.75 



ACS non-culprits: FFR stable! 

Musto C, Am Heart J. 2017 Nov;193:63-69. (Figure 1B and results from Table 2) 

50 patients with STEMI 
66 non-culprit lesions 
FFR acute = 0.82 ± 0.07 
FFR late = 0.82  ± 0.08 
 (measured 5-8 days later) 



ACS non-culprits: FFR and IMR stable! 

Lee JM, JACC Cardiovasc Interv. 2018 Apr 23;11(8):717-24. (Figure 2) 



FFR and IV adenosine safe in ACS 

FAMOUS = Layland J, Eur Heart J. 2015 Jan 7;36(2):100-11. (Results from Table 2, results section) 
MR-MI and FAMOUS = Ahmed N, Int J Cardiol. 2016 Jan 1;202:305-10. 
COMPARE-ACUTE = Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. (Results from Table 2, methods) 

• FAMOUS-NSTEMI 
- 704 of 706 (99.7%) had successful FFR 
- 2 of 704 (0.3%) had wire-related injury 
- 0 of 350 (0.0%) had adenosine-related MACE 

• MR-MI (STEMI culprits for IMR) 
- 0 of 298 (0.0%) had wire-related injury 
- 0 of 298 (0.0%) had adenosine-related MACE 

• COMPARE-ACUTE (non-culprit STEMI) 
- 867 of 885 (98.0%) had successful FFR 
- 2 of 885 (0.2%) had wire-related injury 
- “brief episodes of AV conduction delay” 
- “moderate drops in blood pressure” 



IC adenosine safe in ACS patients 

Singh M, Ther Adv Cardiovasc Dis. 2012 Jun;6(3)101-14. (Figure 7 and results) 

7 trials in acute MI 
1030 subjects 
Treated after primary PCI 
IC adenosine vs placebo 
No difference in: chest pain, 
 bradycardia, VT/VF 
Higher rates of 2oAVB 



Guidelines uncertain for non-culprit 

NSTEMI in ESC (2015) NSTEMI in ACC/AHA (2014) 

European = Roffi M, EHJ. 2015;37(3):267-315.  
American = Amsterdam EA, JACC. 2014 Dec 23;64(24):e139-228. 

European = Ibanez B, Eur Heart J. 2018 Jan 7;39(2):119-177. 
American = O’Gara PT, JACC. 2013 Jan 29;61(4):e78-140. 

STEMI in ESC (2017) STEMI in ACC/AHA (2013) 



PRIMULTI: FFR in STEMI non-culprit 

Engstrøm T, Lancet. 2015 Aug 15;386(9994):665-71. 

• bystander lesion >50% diameter stenosis 
• culprit only arm: only primary PCI 
• FFR arm: 2nd procedure 2 days after index STEMI 
• 69% of FFR-guided lesions were ≤0.8 



Engstrøm T, Lancet. 2015 Aug 15;386(9994):665-71. (Figure 2 with annotation from Table 3) 

Death/MI 0.80 (95%CI 0.45-1.45), p=0.47 

(FFR-guided for 50-90%DS) 

infarct only 

FFR-guided complete 

PRIMULTI: FFR in STEMI non-culprit 

Death, MI, TVR = 



Compare-Acute: FFR in STEMI 

• bystander lesion >50% diameter stenosis 
• culprit only arm: only primary PCI 
• FFR arm: over 80% treated during index STEMI 
• 50% of lesions had FFR≤0.8 

Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. 



FFR-guided 

not FFR-guided 

Compare-Acute: FFR in STEMI 

Death/MI 0.57 (95%CI 0.29-1.12), p=0.10 

Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. (Figure 2 with annotations and results from Table 3) 

Death, MI, 
PCI/CABG, CVA = 



Now or later? 

Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. (Discussion with my emphasis) 



Does FFR reduce or increase PCI? 

Non-culprit revascularization higher with FFR-guided treatment 
                                = (              follow-up) / N = incidence 
• Compare-Acute 

 FFR-guided = (            18) / 295 =   6.1% 
 culprit only = (         103) / 590 = 17.4% 

• PRIMULTI 
 FFR-guided = (            17) / 314 =   5.4% 
 culprit only = (            52) / 313 = 16.6% 

Compare-Acute = Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. (Results and Tables 2+3) 
PRIMULTI = Engstrøm T, Lancet. 2015 Aug 15;386(9994):665-71. (Results and Table 3) 

Non-culprit revascularization appears lower when FFR-guided 



Non-culprit revascularization higher with FFR-guided treatment 
                                = (index + follow-up) / N = incidence 
• Compare-Acute 

 FFR-guided = (163+   18) / 295 = 61.4% 
 culprit only = (     1+103) / 590 = 17.6% 

• PRIMULTI 
 FFR-guided = (217+   17) / 314 = 74.5% 
 culprit only = (    2+   52) / 313 = 17.3% 

Compare-Acute = Smits PC, NEJM. 2017 Mar 30;376(13):1234-1244. (Results and Tables 2+3) 
PRIMULTI = Engstrøm T, Lancet. 2015 Aug 15;386(9994):665-71. (Results and Table 3) 

But only when discounting index revascularization! 

FFR increases PCI vs culprit only! 



FULL REVASC: FFR in STEMI 

URL https://clinicaltrials.gov/ct2/show/NCT02862119 and http://www.ucr.uu.se/fullrevasc/, accessed April 27, 2018 

Registry RCT 
• STEMI or high-risk NSTEMI 
• 4052 subjects 
• 556 enrolled (14%) 
• FFR-guided PCI during index admission 
• No shock, LM, or prior CABG 
• Endpoint: all-cause death or MI 



A = appropriate for PCI/CABG 

American guidelines now favoring FFR 



STEMI culprit plus non-cuprit 

hazy, subtotal 
LAD lesion 

matches ECG 

non-culprit LCx 
looks tight!? 

mild diffuse 
CAD in RCA 



PCI of LAD 
without FFR 

hazy, subtotal 
LAD lesion 

matches ECG 

1st = PCI of culprit (no FFR needed) 



PCI of LAD 
without FFR 

hazy, subtotal 
LAD lesion 

matches ECG 

Pd/Pa 0.71 
contrast FFR 0.63 
after PCI of LAD 

PCI of LCx 
FFR guided 

2nd = FFR-guided PCI of non-culprit 



When can we use FFR? 

Fearon WF, JACC. 2016 Sep 13;68(11):1192-4. (Table 1) 


