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Abstract

Background: Intracoronary imaging and physiology guidance of 
percutaneous coronary intervention (PCI) have shown significant 
improvements in clinical outcomes. However, comparable data on 
the use of these modalities in PCI of patients with diabetes are only 
sparsely available from South Asia. This study investigated the fea-
sibility and clinical outcomes of systematic use of fractional flow re-
serve (FFR) and optical coherence tomography (OCT) during PCI in 
patients with diabetes.

Methods: The study enrolled 275 patients (≥ 18 years) from nine 
centers in India and one from Bangladesh between October 2021 and 
September 2022. Patients with stable ischemic heart disease, non-ST-
elevation myocardial infarction (MI), and unstable angina were in-

cluded in the study. Angiographically intermediate lesions (diameter 
stenosis of 40% to 80%) underwent FFR-guided PCI. Lesions with 
a diameter stenosis of > 80% underwent PCI without FFR evalua-
tion. All PCI procedures were guided by OCT using the MLD-MAX 
algorithm.

Results: At 12 months, the target lesion failure (TLF) rate, a com-
posite of cardiac death, nonfatal MI, and clinically driven target le-
sion revascularization, was 3.3%. Among the intermediate lesions, 
PCI was deferred by 70% after the FFR evaluation. Pre- and post-
procedural OCT has led to a strategy change in 49.5% and 33.6%, 
respectively.

Conclusions: The study revealed a relatively lower rate of events 
with FFR and OCT guidance compared to historical data from angi-
ography-guided PCI in patients with diabetes. The strategy of com-
bined use of FFR and OCT in PCI may contribute to improved clini-
cal outcomes in patients with diabetes.

Keywords: Diabetes mellitus; Physiology; Optical coherence tomog-
raphy; Fractional flow reserve

Introduction

Diabetes mellitus (DM) is a significant global health crisis, 
and in particular it has emerged as a major public health chal-
lenge in South Asia [1]. Coronary artery disease (CAD) is 
very common in patients with diabetes, often associated with 
multivessel and diffuse disease, lesions being more complex, 
revealing a higher number of larger calcium arc and calcium 
nodules [2, 3]. A real-world registry (N = 43,209 patients) has 
shown that diabetes is independently associated with increased 
early stent thrombosis, mortality, and major adverse cardiac 
events (MACE) [4].

Integrating coronary physiology and imaging in percuta-
neous coronary intervention (PCI) has resulted in a reduction 
of MACE, including mortality. Randomized controlled stud-
ies, registries, and large meta-analyses supported physiology-
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guided PCI over angio-guided PCI [5-8]. However, the impact 
of physiology-guided PCI in patients with diabetes was vari-
able in clinical studies [9, 10]. Intracoronary imaging (ICI) (in-
travascular ultrasound (IVUS), optical coherence tomography 
(OCT)) guided PCI is associated with a reduced risk of myo-
cardial infarction (MI), target vessel revascularization (TVR), 
stent thrombosis, and mortality compared to angiography-
guided PCI [11-14]. OCT with its higher resolution capacity 
provides accurate vessel measurements, plaque characteristics, 
and stent details, which are essential prerequisites to perform 
optimal PCI. However, studies on the systematic use of frac-
tional flow reserve (FFR) and OCT for optimizing PCI in pa-
tients with diabetes are lacking.

This study involving nine leading cardiac intervention 
centers in India and one in Bangladesh assessed the feasibility 
and clinical outcomes of employing a strategy of combined use 
of FFR and OCT in PCI of patients with diabetes. Intermediate 
lesions (a diameter stenosis of 40-80%) underwent PCI based 
on FFR value of ≤ 0.80 and severe lesions > 80% without FFR 
evaluation. All PCI procedures were guided by OCT using the 
MLD-MAX algorithm [15].

Materials and Methods

Study design and population

This prospective, multicenter study enrolled 275 patients with 

DM from 10 different clinical sites between October 2021 and 
September 2022 to evaluate the potential benefits of using 
OCT and FFR on the outcomes of PCI. The study commenced 
following ethics committee approval from the respective insti-
tutes and was conducted in compliance with the ethical stand-
ards of the responsible institution on human subjects as well as 
with the Helsinki Declaration. Written informed consent was 
obtained from all the study participants.

Patients of either gender with diabetes, aged ≥ 18 years, 
diagnosed with stable ischemic heart disease, non-ST-segment 
elevation myocardial infarction, or unstable angina, and pre-
senting with single or multivessel lesions eligible for PCI with 
FFR and/or OCT guidance were included. Patients with hemo-
dynamic instability or cardiogenic shock, with a life expec-
tancy of less than 12 months, contraindications for dual anti-
platelet therapy, chronic total occlusion or aorto-ostial lesions, 
previous coronary bypass artery grafts, eligibility for primary 
PCI due to ST-segment elevation myocardial infarction, vessel 
size < 2.5 mm or > 4 mm, in-stent restenosis lesions, left main 
disease, glomerular filtration rate < 30 mL/min, Killip class 
III or IV, difficult-to-study distal coronary lesions for OCT 
or FFR, or lesions where FFR and/or OCT could not be per-
formed due to technical limitations were excluded. The study 
design is shown in Figure 1.

Methodology

The patients underwent coronary angiography following the 

Figure 1. Flowchart depicting the study plan and follow-up. DM: diabetes mellitus; FFR: fractional flow reserve; NSTEMI: non-ST-
segment elevation myocardial infarction; OCT: optical coherence tomography; PCI: percutaneous coronary intervention; SIHD: 
stable ischemic heart disease; UA: unstable angina.
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standard protocol. The lesion complexity was classified based 
on the American Heart Association (AHA)/American College 
of Cardiology (ACC) consensus statement [16]. SYNTAX 
score was also calculated for all patients. Intermediate lesions 
(a diameter stenosis of 40-80%) were evaluated by physiologi-
cal assessment using Pressure Wire™ X (Abbott Vascular, 
USA). The resting distal coronary artery pressure/aortic pres-
sure and the resting full-cycle ratio (RFR) were recorded first 
followed by FFR estimation after achieving maximum hyper-
emia with intravenous adenosine. The treatment strategy was 
decided based on the FFR cutoff value of 0.80.

Lesions with stenosis > 80% and FFR-positive (≤ 0.80) 
intermediate lesions underwent OCT-guided PCI. OCT im-
aging was performed using a Dragonfly OPTIS™ imaging 
catheter (Abbott Vascular, Santa Clara, CA, USA). The OCT 
catheter was introduced into the vessel over the 0.014-inch 
guidewire, and images were acquired after the administra-
tion of intracoronary nitrate as required. All vessels were 
cleared of blood by injecting a contrast medium. All neces-
sary optimizations were carried out based on post-stenting 
OCT findings. Two runs of OCT, i.e., pre- and post-PCI, were 
performed in all patients, and a third or final run of OCT 
was also performed in cases where there was an optimiza-
tion after the second run. Those with an FFR value > 0.80 
were prescribed optimal medical treatment at the investiga-
tors’ discretion. Angiographic, physiologic, and OCT images 
were reviewed by the Core Lab (Indian Cardiology Research 
Foundation, Chennai, India), and the analysis was based on 
Core Lab data. Morphology was analyzed in detail to identify 
various plaque features, such as layered, calcified, fibrous, 
lipid-rich, thin-cap fibroatheroma, plaque erosion, plaque 
rupture, macrophages, microchannels, cholesterol crystals, 
calcified nodule, and spotty calcium. A lesion with the pres-
ence of three or more vulnerable features was categorized as 
high-risk plaque (HRP). The patients were followed up at 1, 
6, and 12 months. Details regarding the patient’s well-being 
and any hospitalization or revascularization after the initial 
PCI were recorded during follow-up.

Endpoints

The primary endpoint was the rate of target lesion failure 
(TLF), i.e., a composite of cardiac death, nonfatal MI, and 
ischemia-driven target lesion revascularization at 12 months. 
The secondary endpoints comprised: 1) assessing procedural 
efficiency (i.e., procedure time and contrast volume); 2) stent 
thrombosis; 3) rate of concordance and discordance between 
FFR and RFR (concordance is defined as FFR ≤ 0.80 and RFR 
≤ 0.89 or FFR > 0.80 and RFR > 0.89, and discordance is de-
fined as FFR > 0.80 and RFR ≤ 0.89 or FFR ≤ 0.80 and RFR 
> 0.89); and 4) clinical outcomes in concordant and discordant 
groups.

Sample size and statistical analysis

In previous studies of angiography-guided PCI in patients with 

diabetes, the TLF rate was found to be approximately 8% [17, 
18]. To determine the clinical acceptance threshold, a margin 
of 4.5% was added. This margin aligns with the noninferiority 
criteria used in previous studies and the FDA guidelines es-
tablished in 2010 [19], setting the clinical acceptance criterion 
at 12.5%. It is anticipated that the use of OCT and, where ap-
plicable, FFR-guided strategies will help achieve TLF rates of 
9% or lower in this study. This rate was below the established 
clinical acceptance criterion of 12.5%, which was based on a 
one-sided 95% confidence interval (CI). The study aimed to 
include 255 subjects to statistically validate this outcome. Fac-
toring in a dropout rate of 5%, the total number of participants 
required increased to 269. Therefore, the plan is to enroll ap-
proximately 275 patients to ensure robustness in the study’s 
findings.

Categorical variables are presented as numbers (percent-
age), while continuous data are expressed as mean ± standard 
deviation. TLF rates and procedural efficiency (time and con-
trast volume) are summarized using descriptive statistics. Le-
sion assessment by angiography and OCT was compared using 
a Chi-square test and t-test. A P-value of < 0.05 was considered 
to be statistically significant.

Results

Baseline characteristics

The study enrolled 275 patients; one patient was excluded due 
to a scheduled coronary artery bypass grafting procedure. In 
the study population, a total of 353 lesions were analyzed. The 
mean age was 59.1 ± 9.4 years, with 74% males. The baseline 
clinical characteristics of the study population and different in-
dications for PCI are summarized in Table 1.

Lesion description by angiographic assessment

Most of the lesions were found in the left anterior descending 
and diagonal artery (n = 209). In terms of lesion types, the 
most prevalent were long lesions (61.7%) and bifurcation le-
sions (26.6%). Moderate-to-severe calcification was reported 
in 17% of the patients. About 61.4% of the lesions were found 
in small vessels (≤ 3 mm). Multivessel disease was diagnosed 
in 52.2% of the patients. According to the ACC/AHA classi-
fication, 87.3% of the lesions were categorized as type B and 
type C lesions. Severe lesions (a diameter stenosis of > 80%) 
and intermediate lesions (a diameter stenosis of 40-80%) were 
found in 76.8% and 23.2%, respectively (Fig. 2). More infor-
mation about the lesions is shown in Table 2.

Impact of physiology guidance in intermediate lesions (40-
80%)

Of 82 intermediate lesions, 77 (93.9%) lesions were considered 
for PCI by angiographic assessment by investigators. Howev-
er, after FFR evaluation, only 25 lesions (30.5%) received PCI 
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(Fig. 3). It was seen that physiological assessment had a great 
impact on treatment decisions: in about 69.5% (57/82) of the 
intermediate lesions, intervention was deferred. If the decision 
were to be made by the RFR value, the deferral rate would 

have been 61%. The rate of concordance between the FFR and 
RFR values was 91.5% (Fig. 3).

Pre-PCI assessment of lesions - angiography vs. OCT

The need for debulking was planned in 23.2% by angiography 
vs. 29.4% after OCT imaging. Calcification was detected in 
36.6% of the lesions by angiography, whereas OCT detected 
calcium in 47.8% of the same set of lesions. A calcium score 
of 0 was observed in 52% of the lesions, followed by a calcium 
score of 2 and 4 in 20% and 16% of the lesions, respectively. 
The mean calcified plaque arc was 155.8 ± 110.0°. Statistically 
significant differences were observed between the angiograph-
ic and OCT groups in vessel dimensions (proximal reference 
vessel diameter (RVD): 3.2 ± 0.6 vs. 3.3 ± 0.6, and distal RVD: 
2.8 ± 0.5 vs. 2.9 ± 0.6), lesion length (29.4 ± 13.8 vs. 32.0 ± 
13.7), intended stent length (33.7 ± 14.6 vs. 35.5 ± 14.2), and 
diameter (2.9 ± 0.4 vs. 3.0 ± 0.5) during the pre-PCI assess-
ment of lesions. There were no significant differences in the 
intended number of stents between these two groups (Table 3).

OCT evaluation of plaque characteristics

The morphological details of the plaque at the minimal lumen 
area (MLA) and the total length of the lesion were analyzed 
by the Core Lab. Layered plaques (32.6%) followed by calci-
fied and fibrous plaques (24% and 16%, respectively) were 
observed at the MLA site. A lesion with three or more HRP 
characteristics was found to be 53%. A high prevalence of 
macrophage accumulation (80.6%) and the presence of cho-
lesterol crystals (34.4%) were observed in the total length of 
lesions.

Procedural details

The mean stent length was 35.5 ± 14.1 mm, and the mean di-
ameter was 3.0 ± 0.5 mm. One stent was used in 90.9% of the 
lesions, and the mean number of stents was 1.1 ± 0.3 per le-
sion. Other procedural details include pre-dilatation in 85.3% 
of the lesions, and the lesion preparation was carried out us-
ing non-compliant balloons, specialty balloons, and atherec-
tomy devices based on the plaque details revealed by OCT. 
Post-dilatation with a noncompliant balloon was performed in 
97.6% of the lesions and by a compliant balloon in 0.7% of the 
lesions. Post-PCI angiographic evaluation revealed a residual 
percent diameter stenosis of 4.8±5.3%.

Post-PCI optimization

Post-PCI optimization strategies such as additional ballooning 
and/or stenting were performed in cases where stent underex-
pansion (n = 51), stent malapposition (n = 29), edge dissection 
(n = 20), incomplete lesion coverage (n = 3), and tissue pro-
lapse (n = 36) were observed (Fig. 4).

Table 1.  Baseline Characteristics of the Study Population

Characteristics N = 274
Age, years, mean ± SD 59.1 ± 9.4
BMI, kg/m2 26.2 ± 3.7
Male, n (%) 203 (74.0)
Medical history, n (%)
    Systemic hypertension 208 (75.9)
    Dyslipidemia 62 (22.6)
    Smoking 33 (12.0)
    Family history of CAD 28 (10.2)
    Previous PCI 26 (9.5)
    Previous MI 17 (6.2)
    Pulmonary disease 13 (4.7)
    Chronic kidney disease 7 (2.6)
    Cerebral vascular accident 2 (0.7)
Indication for PCI, n (%)
    Unstable angina 119 (43.4)
    NSTEMI 84 (30.7)
    Stable ischemic heart disease 71 (25.9)
Duration of diabetes, months 80.3 ± 78.5
Statins 251 (91.6)
Antidiabetic medications, n (%)
    Insulin requiring 111 (40.5)
    Biguanides (metformin) 178 (65.0)
    DPP4 inhibitors (gliptins) 63 (23.0)
    Sulfonylureas 58 (21.2)
    SGLT-2 inhibitors (gliflozins) 49 (17.9)
    Meglitinides (sulfonylurea analog) 4 (1.5)
    GLP-1 receptor agonists (incretin) 4 (1.5)
    Thiazolidinediones (glitazones) 3 (1.1)
    Alpha-glucosidase inhibitors 1 (0.4)
HbA1c (%)
    Baseline 8.3 ± 1.9
    At 12 months FU 7.8 ± 1.6
Serum creatinine (mg/dL)
    At baseline 1.0 ± 0.2
    At discharge 1.0 ± 0.4

BMI: body mass index; CAD: coronary artery disease; DPP4: dipep-
tidyl peptidase 4; FU: follow-up; GLP-1: glucagon-like peptide-1; MI: 
myocardial infarction; NSTEMI: non-ST-segment elevation myocardial 
infarction; PCI: percutaneous coronary intervention; SD: standard de-
viation; SGLT-2: sodium-glucose cotransporter 2.
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The average minimum stent area (MSA) achieved in the 
study population was 6.1 ± 2.1 mm2. The average MSA was 
5.2 ± 1.4 mm2 in small vessels (≤ 3 mm) and 8.2 ± 2.2 mm2 
in large vessels (> 3 mm). As per the recommendation of the 
European Association of Percutaneous Cardiovascular Inter-
ventions Consensus 2018, an MSA of at least 4.5 mm2 was 
achieved in 99% of large vessels and 3.5 mm2 in 92% of small 
vessels.

Impact of OCT on PCI strategy

Preprocedural OCT influenced the PCI strategy in 49.5% of 
the cases (Fig. 5), inclusive of the need for lesion preparation 
(6%), change in stent length (34%), change in stent diameter 
(25%), and change in stenting strategy (5%). The overall cu-
mulative OCT impact was 63%. The mean lesion length was 
27.2 ± 13.6 mm. Postprocedural OCT resulted in changes com-
prising incomplete lesion coverage (1.2%), stent underexpan-
sion (18%), stent malapposition (10%), stent edge dissection 
(7%), and tissue thrombus/prolapse (12%), which required 
post-PCI optimization.

Primary endpoint

TLF

The overall reported TLF rate was 3.3% (n = 9). Nonfatal MI 
was observed in five patients during hospitalization, and clini-

cally driven target lesion revascularization (CD-TLR) and car-
diac death were noted in two patients each during follow-up.

Secondary endpoints

Stent thrombosis was reported in one patient (0.4%). The rate 
of concordance between the FFR and RFR values was 91.5%, 
of which FFRs ≤ 0.80 and RFRs ≤ 0.89 were observed in 26.9% 
of the lesions and FFRs > 0.80 and RFRs > 0.89 were observed 
in 64.6% of the lesions. The rate of discordance observed was 
8.5%, of which 7.3% of the lesions presented with FFRs > 0.80 
and RFRs ≤ 0.89 and 1.2% of the lesions presented with FFRs 
≤ 0.80 and RFRs > 0.89 (Fig. 3). Among patients showing con-
cordance with RFR and FFR, one death (0.4%) and CD-TLR 
in one patient (0.4%) were reported.

The total amount of contrast used for the procedure was 
188.4 ± 126.7 mL, which included 44.2 ± 26.1 mL for OCT and 
148.1 ± 114.2 mL for angiography. No incidence of contrast-
induced nephropathy was noted (pre-PCI serum creatinine: 1.0 
± 0.2 mg/dL, and post-PCI serum creatinine: 1.0 ± 0.4 mg/dL). 
The time taken for the procedure was 74.6 ± 39.1 min.

Discussion

This study is primarily designed to evaluate the feasibility and 
potential clinical advantages of integrating OCT and FFR in 
PCI of patients with diabetes. Systematic use of physiology 
and imaging in diabetic patients resulted in annual TLF rates 
(3.3%) and stent thrombosis (0.4%).

Figure 2. Flowchart with the number of lesions and procedural details. FFR: fractional flow reserve; OMT: optimal medical therapy.
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DM is often associated with complex CAD and addition-
al comorbidities. Acute coronary syndrome constituted 74% 
in this study, whereas it was 70.2% in a Korean Multicenter 
Drug-Eluting Stent (DES) registry on diabetic patients [20], 
53% in the TUXEDO study [21], comparing paclitaxel- vs. 
everolimus-eluting stents in patients with diabetes from India 
[21], and 47.8% in COMBINE OCT-FFR trial [22]. Although 
93.4% of coronary lesions had low SYNTAX scores, 68% 
were categorized as ACC/AHA classification type B and C le-
sions. Bifurcation lesion was seen in 26.8%, long lesions (≥ 28 
mm) in 61.7%, and small vessels (≤ 3 mm) in 61.4%. These 
features are representative of patients with diabetes who cur-
rently undergo PCI in South Asian regions. Among comorbidi-
ties, hypertension was the most common (75.9%), followed by 
dyslipidemia (22.6%). The antidiabetic drugs received by the 
patients were in accordance with current guideline recommen-
dations. Insulin was prescribed for 40.5% of the patients. The 

mean duration of diabetes was 80.3 ± 78.5 months.
Guidelines have recommended pressure wire-based physi-

ology assessment (FFR or instantaneous wave-free ratio (iFR)) 
to indicate the need for PCI among angiographically interme-
diate coronary lesions [23, 24]. The reliability of intracoro-
nary physiology assessment in patients with diabetes might be 
interfered with the higher level of microvascular dysfunction 
and propensity of vulnerable plaques [25]. In the secondary 
analysis of the DEFINE FLAIR study, physiology-guided PCI 
was associated with a significantly higher risk of MACEs in 
patients with diabetes than in nondiabetics (8.6% vs. 5.6%; ad-
justed hazard ratio: 1.88; 95% CI: 1.28 - 2.64; P < 0.00) [26]. 
In this study of 353 lesions, 82 have undergone FFR-guided 
PCI with a deferral rate of 70%. The discordance rate between 
FFR and RFR was seen only in 8.5% of cases in our study, 
while previous studies reported a higher prevalence of FFR/
non-hyperemic pressure ratios discordance in patients with 
diabetes [27, 28].

The use of OCT during PCI has been shown to reduce 
the short and long-term MACE rate, including mortality, TLF, 
and stent thrombosis, compared to angiography or coronary 
physiology-guided PCI [13, 29]. Prespecified sub-study analy-
sis of the RENOVATE-COMPLEX-PCI trial [30] showed that 
ICI guidance reduced the risk of target vessel failure (TVF) 
compared to angiography guidance in nondiabetic patients but 

Figure 3. (a) Physiology assessment and (b) concordance and dis-
cordance between RFR and FFR. FFR: fractional flow reserve; RFR: 
resting full-cycle ratio.

Table 2.  Lesion Description

Characteristics Value
Angiographic assessment
    SYNTAX score, mean ± SD 12.1 ± 5.9
        Low (0 - 22), n (%) 256 (93.4%)
        Intermediate (23 - 32), n (%) 18 (6.6%)
    Small vessels (≤ 3 mm), n (%) 218 (61.8%)
Disease disposition
    Multivessel and multiple lesions 62 (22.6%)
    Multivessel and single lesions 81 (29.6%)
    Single vessel and multiple lesions 1 (0.4%)
    Single vessel and single lesions 130 (47.4%)
Lesion types
    Bifurcation lesions, n (%) 94 (26.6%)
    Long lesions (≥ 28 mm) 219 (62.0%)
Lesion location, n (%)
    LAD, D1 209 (59.2%)
    RCA, RI, PLV, PDA 92 (26.1%)
    LCX, OM1, OM2 52 (14.7%)
Lesion complexity (ACC/AHA), n (%)
    A 45 (12.7%)
    B1 124 (35.1%)
    B2 67 (19%)
    C 117 (33.1%)
Stenosis severity by angiography
    40-80% 82 (23.2%)
    > 80% 271 (76.8%)

ACC/AHA: American College of Cardiology/American Heart Associa-
tion; D1: diagonal 1; LAD: left anterior descending; LCX: left circum-
flex; OM1: obtuse marginal 1; OM2: obtuse marginal 2; PDA: posterior 
descending artery; PLV: posterior left ventricular; RCA: right coronary 
artery; RI: ramus intermedius; SD: standard deviation.
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not in patients with diabetes. Diabetes has been observed as 
a significant predictor of suboptimal stent results and future 
stent-related cardiac events from pooled data of trials CLI-
OPCI II, ILUMIEN-IV OPTIMAL PCI, and FORZA by mul-
tivariable analysis [31], emphasizing that stent optimization is 
highly essential for better outcomes in patients with diabetes. 
All PCI procedures in this study were guided by OCT using 
MLD-MAX workflow. A pre-PCI OCT run was performed to 
define lesion morphology, lesion preparation strategy, stent 
length, and stent diameter, while a post-PCI OCT run was 
performed to assess dissections and to optimize stent apposi-
tion and expansion. In addition, tissue prolapse, geographical 

misses, and other complications related to stent placement 
were detected and corrected. The systematic use of OCT in this 
study impacted the preprocedural strategy in 49.5% of the le-
sions and the postprocedural approach in 33.6% of the lesions, 
leading to an overall cumulative impact on 63% of the lesions. 
When compared with previous studies, the impact of OCT on 
the pre-PCI strategy was less pronounced (49.5%) than in the 
LightLab study (80%) [32] and the iOptico study (86%) [33]. 
However, the post-PCI impact of OCT was comparable to that 
reported in the LightLab (31%) and iOptico studies (30%).

Various studies have investigated the TLF rates associated 
with the use of different stents in patients with CAD and DM. 

Table 3.  Lesion Assessment by Angiography vs. OCT (n = 289 Lesions)

Assessment Angiography OCT P-value
Need for pre-dilatation for stenting, n (%) 257 (88.9) 260 (90.0) 0.6842
Need for lesions debulking, n (%) 67 (23.2) 85 (29.4) 0.3924
    Cutting balloon 27 (9.3) 34 (11.8)
    Scoring balloon 23 (7.9) 39 (13.5)
    Intravascular lithotripsy 11 (3.8) 8 (2.8)
    Rotablation 8 (2.8) 8 (2.8)
Calcification, n (%) 106 (36.7) 138 (47.8) 0.0804
Proximal RVD, mm (mean ± SD) 3.2 ± 0.6 3.3 ± 0.6 0.0456
Distal RVD, mm (mean ± SD) 2.8 ± 0.5 2.9 ± 0.6 0.0456
Lesion length, mm (mean ± SD) 29.4 ± 13.8 32.0 ± 13.7 0.0234
Intended stent length, mm (mean ± SD) 33.7 ± 14.6 35.5 ± 14.2 < 0.0001
Intended stent diameter, mm (mean ± SD) 2.9 ± 0.4 3.0 ± 0.5 0.0082
Intended number of stents, n (%)
    One 250 (86.5) 250 (86.5) -
    Two 39 (13.5) 39 (13.5) -

OCT: optical coherence tomography; RVD: reference vessel diameter; SD: standard deviation.

Figure 4. Post-PCI optimization strategies. PCI: percutaneous coronary intervention.
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A comprehensive analysis of patients with DM who received 
Resolute zotarolimus-eluting stent (N = 5,130), comprising 
data from the RESOLUTE global clinical program, revealed a 
12-month TLF rate of 7.8% (upper CI: 9.51%). This rate was 
significantly lower than the predetermined performance goal 
of 14.5% (P < 0.001) [17]. Similarly, the EVOLVE II trial (N 
= 263) reported a 1-year TLF rate of 7.5% [18]. The Korean 
Multicenter DES registry, which included patients with diabe-
tes undergoing PCI with second-generation DES (N = 1,913), 
reported a TVR rate of 4.9% at a 2-year follow-up [20]. Ad-
ditionally, findings from the BASKET-SMALL 2 trial report-
ed a TVR rate of 7.99% at 12 months in DM patients treated 
with DES [34]. The observed annual TLF rate of 3.3% in the 
present study was lower than previously reported rates. Our 
study excluded patients with ST-elevation myocardial infarc-
tion, chronic total occlusions, in-stent restenosis, and left main 
disease, which might have contributed to the observed lower 
TLF rate. More importantly, the lower rate of MACE could be 
attributed to the complementary role of physiology guidance 
of PCI of intermediate lesions, avoiding unnecessary stenting 
and image guidance of PCI procedures achieving larger final 
MSA (an average MSA of 6.1 ± 2.1 mm2 in the whole study 
population, 5.2 ± 1.4 mm2 in small vessels, and 8.2 ± 2.2 mm2 
in large vessels) and correction of edge dissection, stent malap-
position, and avoidance of geographical miss. In a recent study 
in Indian patients with complex coronary lesions, OCT-guided 
PCI has been shown to achieve larger MSA and lower event 
rates [35]. Furthermore, the strategy of combining physiology 
and imaging has the potential to achieve effective complete 
revascularization in a greater number of patients with diabetes.

The total contrast used (188.4 ± 126.7 mL) in this study 
was lesser than that used in the OCT- angiographic coregistra-

tion-guided PCI of the iOptico study (210.0 ± 106.6 mL) [33]. 
The total procedure time (74.6 ± 39.1 min), which included 
OCT and physiology assessment, was numerically higher than 
that in the angiographic arm of the ILUMIEN IV study (mean: 
50 ± 35.4 min) [36] and the RENOVATE study (median: 53.5 
min) [30].

Limitations

The single-arm design and the absence of a control group 
(angiography-guided PCI or FFR-only guided PCI) limit the 
ability to establish causal relationships between the primary 
endpoint and the use of physiology and imaging in PCI of 
the study population. Other limitations include the smaller 
sample size and shorter follow-up duration, which may be 
insufficient to fully assess the long-term benefits of OCT-
guided PCI, as diabetes is associated with cumulative long-
term restenosis and cardiovascular events. The absence of a 
control group is a limitation of this study. However, the re-
sults are promising and warrant further investigation through 
larger, randomized controlled trials to confirm the long-term 
benefits, assess cost-effectiveness, and provide stronger evi-
dence for the wider use of physiology and imaging in PCI of 
patients with diabetes.

Conclusion

In patients with diabetes, FFR-based selection of intermediate 
lesions for PCI and OCT guidance of PCI procedures resulted 
in a low annual rate of TLF (3.3%). The strategy of systematic 

Figure 5. Impact of OCT on pre- and post-PCI strategy. OCT: optical coherence tomography; PCI: percutaneous coronary inter-
vention.
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combined use of coronary physiology and imaging could lead 
to improved PCI outcomes in patients with diabetes.
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