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Background: Optical frequency domain imaging (OFDI) is a recently developed, light-based, high-resolution intravascular imaging technique. Intravascular ultrasound (IVUS) is a widely used, conventional imaging technique for guiding percutaneous coronary intervention(PCI). 
Objectives: We aimed to demonstrate the non-inferiority of OFDI-guided PCI compared with IVUS-guided PCI in terms of clinical outcomes.
Methods: We did a prospective, multicenter, randomized, open-label, parallel group, active-controlled, non-inferiority study to compare head-to-head OFDI versus IVUS in patients undergoing PCI with a second generation drug-eluting stent. Eligible patients from 42 medical centers were enrolled and randomly allocated (ratio1:1) to receive either OFDI-guided PCI or IVUS-guided PCI. Randomization was performed by a web-based allocation system and was stratified by age, presence of diabetes mellitus, and participating medical centre. The primary endpoint was target vessel failure defined as a composite of cardiac death, target-vessel related myocardial infarction, and ischemia-driven target vessel revascularization until 12 months after the PCI. Primary analysis was based on per-protocol set (non-inferiority margin of 0.07 with a corresponding hazard ratio of 1.85). 
Results: Between June 10, 2013, and July 1, 2014, we randomly allocated 829 patients to receive OFDI-guided PCI (n=414) or IVUS-guided PCI (n=415); 791 (95.4%)patients comprised the per-protocol set (OFDI-guided PCI [n=401] and IVUS-guided PCI [n=390]). Target vessel failure occurred in 21 (5.2%) of 401 patients undergoing OFDI-guided PCI, and 19 (4.9%) of 390 patients undergoing IVUS-guided PCI, demonstrating non-inferiority of OFDI-guided PCI to IVUS-guided PCI (hazard ratio 1.07, upper limit of one-sided 95% confidence interval 1.80; p non-inferiority=0.042).
Conclusions: The12-month clinical outcome in patients undergoing OFDI-guided PCI was non-inferior to that in patients undergoing IVUS-guided PCI. Both OFDI-guided and IVUS-guided PCI yielded an excellent 12-month clinical outcome, with a very low rate of target vessel failure. 

