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BACKGROUND: The recurrences of acute coronary syndrome (ACS) and target vessel failure after percutaneous 
coronary intervention (PCI) remain clinical concerns. Intravascular imaging, such as optical coherence tomography 
(OCT) or intravascular ultrasound (IVUS), has demonstrated clinical benefits in patients with stable coronary 
disease; however, the benefits of its use remains unclear in patients with ACS. 

AIMS: This study aimed to investigate the benefit of imaging-guided PCI in patients with ACS on the recurrence of 
ACS using a nationwide database in Japan.

METHODS: This retrospective observational study used records from the National Database between April 2014 and 
March 2021. We included patients hospitalised with ACS aged ≥20 years who had undergone first-time PCI and 
divided them into imaging-guided PCI (OCT or IVUS) and angiography-guided PCI groups. The primary outcome 
was ACS recurrence during a 3-year follow-up period. We analysed the association between intravascular imaging 
and the outcome using inverse probability of treatment weighting.

RESULTS: Among the patients with ACS, angiography-guided PCI, OCT-guided PCI, and IVUS-guided PCI were 
performed in 32,044, 22,748, and 297,944 patients, respectively. During the study period, both OCT- and IVUS-
guided PCI rates increased, from 4.7% to 6.9% and from 77.0% to 87.9%, respectively. OCT-guided PCI was 
associated with a lower risk of ACS recurrence (hazard ratio [HR] 0.81, 95% confidence interval [CI]: 0.71-0.91; 
p<0.001); IVUS-guided PCI was also associated with a lower risk of ACS recurrence (HR 0.76, 95% CI: 0.71-0.82; 
p<0.001). 

CONCLUSIONS: In real-world clinical practice, the rates of both OCT- and IVUS-guided PCI have increased and have 
been associated with a lower risk of ACS recurrence compared with angiography-guided PCI in patients with ACS.
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Outcomes of imaging-guided PCI in ACS patients

Percutaneous coronary intervention (PCI) for patients with 
acute coronary syndrome (ACS) is now widely performed 
and has reduced acute-phase mortality. However, 

recurrent ACS and target vessel failure remain clinical concerns. 
A  previous study reported that approximately 7% of ACS 
patients developed target vessel failure within 1  year1. These 
chronic-phase coronary events frequently occur in patients with 
complex lesions, including culprit lesions with residual lipid-
rich plaque, bifurcation lesions, and heavily calcified lesions2-4.

Intravascular imaging, including optical coherence 
tomography (OCT) and intravascular ultrasound (IVUS), 
has emerged as an effective modality to enhance culprit 
lesion assessment and procedural accuracy. Imaging-guided 
PCI improves lesion characterisation; enables precise 
stent landing, sizing, and implantation; and helps detect 
complications such as malapposition or edge dissection that 
are often missed with angiography guidance alone5-8. The use 
of intravascular imaging in patients with chronic coronary 
syndrome is a Class 1 recommendation for the assessment of 
procedural risks and postprocedural outcomes, and has been 
associated with improved procedure results, including stent 
underexpansion and a lower occurrence of unplanned PCI9-17.

Following the guideline recommendations for chronic 
coronary syndrome, the use of intravascular imaging in 
patients with ACS with complex lesions became a  Class 1 
recommendation in the current, updated guidelines1. A recent 
large-scale randomised controlled trial (RCT) reported 
that IVUS-guided PCI for ACS reduced target vessel 
failure compared with angiography-guided PCI1. However, 
generalisable evidence supporting both IVUS- and OCT-guided 
PCI in real-world settings remains limited. Notably, evidence 
regarding OCT-guided PCI in patients with ACS is limited18-22.

Therefore, we aimed to investigate the association of OCT- 
and IVUS-guided PCI in ACS patients with recurrence of ACS 
using the nationwide administrative database in Japan.

Editorial, see page e271

Methods
STUDY DESIGN AND DATABASE
This retrospective, observational study analysed data from the 
National Database of Health Insurance Claims and Specific 
Health Checkups of Japan (NDB) spanning from April 2014 
to March 2021. The NDB provides anonymised individual-
level data on diagnoses, procedures, prescriptions, and medical 
devices in both inpatient and outpatient settings. It does not 
include laboratory results. A patient-matching approach allows 
long-term follow-up, enabling the tracking of over 90% of 
patients23. Coding details are provided in Supplementary Table 1.

STUDY POPULATION
We extracted data on patients aged 20  years or older who 
had a  first-time ACS and underwent PCI. We excluded 

patients who (1) had no insurance data for >365  days 
before hospitalisation, (2) died or developed ACS after 
PCI during hospitalisation, (3) were hospitalised for more 
than 30  days, (4) required mechanical circulatory support, 
(5) developed ventricular fibrillation or cardiopulmonary 
arrest, or (6) underwent coronary artery bypass grafting 
during hospitalisation. We collected data on patient age, 
sex, comorbidities, medical history, prescriptions before and 
during hospitalisation, fiscal year, emergency admission, and 
PCI procedure. Medications before admission were defined 
as prescriptions recorded within a  period of 90  days prior 
to first-time PCI. Comorbidities and medical histories were 
identified by reviewing diagnoses from the 365  days before 
hospitalisation. Patients were divided into two groups 
according to whether the index PCI was performed with or 
without intravascular imaging: an imaging-guided PCI (OCT- 
or IVUS-guided PCI) group and an angiography-guided PCI 
group (Supplementary Figure 1).

OUTCOMES
The primary outcome was ACS recurrence after discharge, 
and the secondary outcome was a  composite of all-cause 
death and ACS recurrence. The results were analysed over 
a  3-year follow-up period. Event-free censoring was based 
on the occurrence of the last medical claim during the study 
period.

STATISTICAL ANALYSIS
The patients’ baseline clinical and procedural characteristics 
are reported as numerical values and percentages for 
categorical variables. We described the annual changes in 
the utilisation rate of intravascular imaging. We set up 
two comparisons: (i) the imaging-guided PCI group versus 
the angiography-guided PCI group, and (ii) the OCT- and 
IVUS-guided PCI groups versus the angiography-guided PCI 

Impact on daily practice
Intravascular imaging (optical coherence tomography 
[OCT] and intravascular ultrasound [IVUS]) during 
percutaneous coronary intervention (PCI) provides 
detailed lesion assessment and stent optimisation, and, 
in this nationwide analysis, was associated with lower 
acute coronary syndrome (ACS) recurrence compared 
with angiography guidance. The integration of imaging 
guidance into PCI practice can improve procedural safety 
by identifying stent malapposition, underexpansion, and 
periprocedural complications, thereby enhancing long-term 
clinical outcomes in patients with ACS. Further randomised 
trials specifically targeting ACS populations are needed to 
validate the long-term benefit of OCT- and IVUS-guided 
PCI and to inform global guideline recommendations.

Abbreviations
ACS	 acute coronary syndrome

IPTW	 inverse probability of treatment weighting

IVUS	 intravascular ultrasound

OCT	 optical coherence tomography

PCI	 percutaneous coronary intervention
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group. We generated a  Kaplan-Meier curve and performed 
a univariable Cox regression analysis to compare the imaging-
guided PCI group (the OCT- and IVUS-guided PCI groups) 
with the angiography-guided PCI group. Inverse probability of 
treatment weighting (IPTW) was performed using propensity 
scores with a logistic regression model that included baseline 
covariates. The balance between groups after weighting was 
evaluated using absolute standardised mean differences, 
with values ≤0.1 considered negligible. Hazard ratios (HRs) 
were calculated using the angiography-guided PCI group as 
a reference. Statistical significance was set at p<0.05.

Subgroup analyses of the primary outcome were conducted 
based on age, sex, diabetes mellitus, peripheral vascular 
disease, and acute myocardial infarction, using multivariable 
Cox proportional hazards models.

Sensitivity analyses were conducted to assess the effects of 
the alternative statistical methods and study definitions. First, 
a multivariable Cox regression analysis was performed, based 
on the same covariates, to conduct a complementary analysis 
comparing the groups. Second, propensity score matching was 
performed using a  multivariable Cox proportional hazards 
model. A  calliper width of 0.1 times the standard deviation 
of the logit of the propensity score and 1:1 nearest-neighbour 
matching without replacement were used. Third, the analysis 
was focused on patients with drug-eluting stent (DES) 
implantation to reflect the inclusion criteria of previous RCTs, 
and IPTW was performed for the primary and secondary 
outcomes based on the same covariates. Fourth, to assess effects 
by index year, the cumulative incidence of ACS recurrence and 
the absolute risk difference were reported for 2014-2018, with 
complete 3-year follow-up. Finally, we performed IPTW using 
hip fracture as a  negative control outcome. The data were 
analysed using Stata version 17 (StataCorp). 

Results
STUDY POPULATION AND BASELINE CHARACTERISTICS
A total of 492,303 patients with ACS who underwent their 
first PCI procedure between April 2014 and March 2021 
were identified (Figure 1, Central illustration). The annual 
changes in the utilisation rate of intravascular imaging are 
shown in Figure 2. During the study period, OCT-guided 
PCI increased from 4.7% to 6.9%, and IVUS-guided PCI 
increased from 77.0% to 87.9%, while angiography-guided 
PCI without the use of intravascular imaging decreased 
from 17.0% to 4.8%. From the total number of screened 
patients, 355,811 met the eligibility criteria and were 
included in the study. Among the participants, 85,960 
(24.2%) were aged 60-69 years, 111,396 (31.3%) were aged 
70-79 years, and 86,866 (24.4%) were female. The patients 
were divided into the imaging-guided PCI group (OCT-
guided: 22,748  patients; IVUS-guided: 297,944  patients) 
and the angiography-guided PCI group (32,044  patients). 
The baseline characteristics according to the groups are 
shown in Table 1 and Supplementary Table 2. The imaging-
guided PCI group had a higher proportion of patients with 
unstable angina, DES implantation, and procedures in 
more recent fiscal years, while the angiography-guided PCI 
group had higher proportions of elderly patients, females, 
comorbidities, a  past medical history, acute myocardial 
infarction, and procedures performed in earlier fiscal years.

OUTCOMES OF IMAGING- VERSUS ANGIOGRAPHY-GUIDED 
PCI
The median follow-up period after PCI was 1,113  days 
(interquartile range 489-1,841 days). Crude event rates for the 
primary and secondary outcomes during the 3-year follow-up 
are shown in Supplementary Table 3 and Supplementary 
Figure 2. We performed an analysis focusing on the 
comparison between the imaging-guided PCI group and the 
angiography-guided PCI group. After weighting, all baseline 
covariates had an absolute standardised mean difference 
below 0.1, indicating a  good balance between groups 
(Supplementary Figure 3). Weighted clinical outcomes for the 
primary and secondary outcomes over the 3-year follow-up 
are presented in Supplementary Table 4 and Supplementary 
Figure 4. The incidence of the primary outcome was lower 
in the imaging-guided PCI group (HR 0.76, 95% confidence 
interval [CI]: 0.70-0.82; p<0.001), and the incidence of the 
secondary outcome was also lower in the imaging-guided PCI 
group (HR 0.85, 95% CI: 0.82-0.89; p<0.001).

OUTCOMES OF OCT- OR IVUS-GUIDED PCI VERSUS 
ANGIOGRAPHY-GUIDED PCI
We performed a  subsequent analysis focusing on the 
imaging-guided (OCT or IVUS) PCI group. Crude event 
rates for the primary and secondary outcomes during the 
3-year follow-up are shown in Supplementary Table 3 and 
Supplementary Figure 5. Crude event rates for the primary 
outcome were 586  patients (1.22 per 100 person-years) 
in OCT-guided PCI, 7,101 patients (1.11 per 100 person-
years) in IVUS-guided PCI, and 1,121  patients (1.47 per 
100 person-years) in angiography-guided PCI. Adjusted 

39,086 patients without insurance data for more than 365 days before hospitalisation
28,733 patients who died or developed ACS after PCI during hospitalisation
30,076 patients who were hospitalised for more than 30 days
26,623 patients who required mechanical circulatory support
11,161 patients who developed VF or CPA
813 patients who underwent CABG during hospitalisation

3,075 patients who underwent both IVUS and OCT

492,303 patients aged ≥20 years who underwent first-time PCI for ACS
between April 2014 and March 2021

OCT-guided PCI
n=22,748

IVUS-guided PCI
n=297,944

Angiography-guided PCI
n=32,044

355,811 patients aged ≥20 years who underwent first-time PCI for ACS

Imaging-guided PCI 
n=323,767

Figure 1. Flowchart of patient selection. A total of 492,303 
patients who underwent first-time PCI for ACS and were 
discharged alive were screened. ACS: acute coronary 
syndrome; CABG: coronary artery bypass grafting; 
CPA: cardiopulmonary arrest; IVUS: intravascular 
ultrasound; OCT: optical coherence tomography; 
PCI: percutaneous coronary intervention; VF: ventricular 
fibrillation
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clinical outcomes for the primary and secondary outcomes 
over the 3-year follow-up are presented in Table 2, 
Supplementary Table 5, Figure 3, Supplementary Figure 6, 
and Supplementary Figure 7. The incidence of the primary 

outcome was lower in the OCT-guided PCI group (HR 
0.81, 95% CI: 0.71-0.91; p<0.001) and in the IVUS-guided 
PCI group (HR 0.76, 95% CI: 0.71-0.82; p<0.001), and 
the incidence of the secondary outcome was also lower 

EuroIntervention	 Central Illustration

Intravascular imaging-guided percutaneous coronary intervention in patients with acute coronary syndrome.

Angiography-
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A) Intravascular imaging use. B) Recurrence of ACS. ACS: acute coronary syndrome; CI: confidence interval; HR: hazard ratio; 
IVUS: intravascular ultrasound; OCT: optical coherence tomography; PCI: percutaneous coronary intervention
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Figure 2. Annual changes in the utilisation rate of intravascular imaging in patients with ACS. ACS: acute coronary syndrome; 
IVUS: intravascular ultrasound; OCT: optical coherence tomography
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in the OCT-guided PCI group (HR 0.80, 95% CI: 0.74-
0.87; p<0.001) and in the IVUS-guided PCI group (HR 
0.86, 95% CI: 0.83-0.90; p<0.001) compared with the 
angiography-guided PCI group.

SUBGROUP ANALYSIS
The results of the subgroup analysis are shown in 
Supplementary Figure 8. No interactions were observed 
between subgroups based on age, sex, or diabetes mellitus. 
On the other hand, an interaction was found for peripheral 
vascular disease (p=0.013) and acute myocardial infarction 
(p<0.001), showing a  lower incidence of ACS recurrence in 
the imaging-guided PCI group.

SENSITIVITY ANALYSIS
The sensitivity analysis results are shown in Supplementary 
Table 4-Supplementary Table 10, Supplementary Figure 4, 
and Supplementary Figure 9-Supplementary Figure 13. When 
the inclusion criteria were limited to patients without heart 
failure (HF) or those who underwent DES implantation, 
ACS recurrence was lower in the imaging-guided PCI group 
compared with the angiography-guided PCI group. The 
cumulative incidence of ACS recurrence and the absolute risk 

difference are presented in Supplementary Table 11. There was 
no difference between the groups for hip fracture (used as 
a  negative control) (Supplementary Table 12, Supplementary 
Figure 14).

Discussion
This study investigated the association between imaging-guided 
PCI and clinical outcomes in patients with ACS, compared with 
angiography-guided PCI, using the NDB, which covers almost 
all patients in Japan. Our findings indicate that intravascular 
imaging was used in over 90% of cases, and both OCT- and 
IVUS-guided PCI were associated with a  lower recurrence 
of ACS compared with angiography-guided PCI. Sensitivity 
analysis supported the robustness of these findings.

The proportion of imaging-guided PCI increased annually, 
while that of angiography-guided PCI without the use of 
intravascular imaging declined. This trend aligns with a global 
increase in the use of intravascular imaging reported in other 
countries6,7. Among the intravascular imaging modalities, 
IVUS was used more frequently than OCT in ACS patients. 
The proportion of OCT-guided PCI gradually increased to 
6.9%. This lower use of OCT may be due to the requirements 
both for contrast agents in patients with chronic kidney 

Table 1. Baseline patient characteristics.

Angiography-guided PCI
n=32,044

OCT-guided PCI
n=22,748

IVUS-guided PCI 
n=297,944

Age category

<60 years 5,900 (18.4) 5,294 (23.3) 62,707 (21.0)

60-69 years 7,453 (23.3) 6,031 (26.5) 71,655 (24.0)

70-79 years 9,911 (30.9) 7,166 (31.5) 93,442 (31.4)

≥80 years 8,780 (27.4) 4,257 (18.7) 70,140 (23.5)

Female 9,094 (28.4) 5,258 (23.1) 71,783 (24.1)

Comorbidities/past medical history

Hypertension 22,028 (68.7) 14,611 (64.2) 195,230 (65.5)

Diabetes mellitus 7,996 (25.0) 5,395 (23.7) 73,631 (24.7)

Dyslipidaemia 17,137 (53.5) 12,606 (55.4) 157,391 (52.8)

Atrial fibrillation 1,421 (4.4) 760 (3.3) 11,182 (3.8)

Peripheral vascular disease 4,730 (14.8) 3,111 (13.7) 37,915 (12.7)

Chronic kidney disease 2,430 (7.6) 1,368 (6.0) 21,761 (7.3)

Medications during hospitalisation

Aspirin 29,595 (92.4) 21,408 (94.1) 284,092 (95.4)

P2Y12 inhibitors 29,688 (92.7) 22,036 (96.9) 289,687 (97.2)

OAC 3,584 (11.2) 1,837 (8.1) 28,376 (9.5)

Statin 23,908 (74.6) 19,823 (87.1) 255,617 (85.8)

Clinical presentation

Acute myocardial infarction 22,255 (69.5) 14,348 (63.1) 201,320 (67.6)

Unstable angina 9,789 (30.5) 8,400 (36.9) 96,624 (32.4)

Procedure during PCI

DES 23,349 (72.9) 19,993 (87.6) 268,314 (90.1)

DCB 2,085 (6.5) 2,660 (11.7) 22,229 (7.5)

Adjunctive atherectomy* 515 (1.6) 699 (3.1) 6,864 (2.3)

Data are presented as n (%). *Adjunctive atherectomy refers to rotational atherectomy and orbital atherectomy. DCB: drug-coated balloon; DES: drug-
eluting stent; IVUS: intravascular ultrasound; OAC: oral anticoagulant; OCT: optical coherence tomography; PCI: percutaneous coronary intervention



EuroIntervention 2026;22:e292-e300 • Koki Takegawa et al. e297

Outcomes of imaging-guided PCI in ACS patients

disease and for technical expertise in OCT-guided PCI5,24-27. 
In Europe and America, the use of intravascular imaging 
during PCI has been reported to be low28,29. The findings of 
this study and the IVUS-ACS trial align with current guideline 
recommendations1,2.

Imaging-guided PCI for ACS was associated with a  lower 
recurrence of ACS. A previous RCT demonstrated a reduction 
in target vessel failure at the 1-year follow-up in IVUS-guided 
PCI compared with angiography-guided PCI in patients with 
ACS10,17. Our study, including patients in real-world settings 
with a  3-year follow-up, demonstrated consistent results. 
These results imply that imaging-guided PCI for ACS could 
be useful in generalisable populations, and they may promote 
imaging-guided PCI in clinical practice.

OCT-guided PCI was associated with fewer negative 
outcomes compared with angiography-guided PCI in patients 

with ACS. OCT provides higher resolution than IVUS, 
allowing for a  more detailed assessment of culprit lesions 
and optimal stent implantation. One RCT has reported that 
OCT-guided PCI resulted in a lower incidence of target vessel 
failure compared with angiography-guided PCI in patients 
with complex coronary artery lesions14. There have been few 
large-scale studies that have investigated the impact of OCT-
guided PCI on long-term outcomes30-35; our results suggest 
that OCT-guided PCI may be an important option in patients 
with ACS.

This study was the largest to date on the use of imaging-
guided PCI, including both OCT and IVUS, for ACS patients 
in a real-world setting. However, RCTs in patients with ACS 
are still lacking. Further RCTs are warranted to establish 
evidence for the use of imaging-guided PCI, including OCT-
guided PCI, in patients with ACS.

Table 2. Primary outcome (at 3 years) of OCT- and IVUS-guided PCI versus angiography-guided PCI.

OCT- and IVUS-guided PCI Angiography-guided PCI

HR (95% CI) p-value
Total events

Incidence rate/100 
person-years 

(95% CI)
Total events

Incidence rate/100 
person-years 

(95% CI)

OCT-guided PCI vs angiography-guided PCI

IPTW 647/22,731 1.25 (1.12-1.38) 1,117/32,199 1.54 (1.44-1.64) 0.81 (0.71-0.91) <0.001

Multivariable Cox 586/22,748 1.22 (1.13-1.32) 1,121/32,044 1.47 (1.39-1.56) 0.75 (0.68-0.84) <0.001

PS matching 495/17,857 1.20 (1.10-1.31) 619/17,857 1.54 (1.42-1.66) 0.78 (0.69-0.88) <0.001

IVUS-guided PCI versus angiography-guided PCI

IPTW 7,247/297,979 1.12 (1.09-1.14) 1,016/32,053 1.46 (1.36-1.57) 0.76 (0.71-0.82) <0.001

Multivariable Cox 7,101/297,944 1.11 (1.08-1.13) 1,121/32,044 1.47 (1.39-1.56) 0.78 (0.73-0.83) <0.001

PS matching 925/31,951 1.20 (1.13-1.28) 1,115/31,951 1.47 (1.38-1.55) 0.82 (0.75-0.89) <0.001

Data are presented as n/N. Models were adjusted using the baseline covariates, including age, sex, comorbidities, prescribed medications, PCI procedure, 
and fiscal year. CI: confidence interval; HR: hazard ratio; IPTW: inverse probability of treatment weighting; IVUS: intravascular ultrasound; OCT: optical 
coherence tomography; PCI: percutaneous coronary intervention; PS: propensity score 
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Figure 3. Kaplan-Meier curves for the primary outcome (ACS recurrence) after IPTW. A) OCT-guided PCI versus angiography-
guided PCI; (B) IVUS-guided PCI versus angiography-guided PCI. ACS: acute coronary syndrome; CI: confidence interval; 
HR: hazard ratio; IPTW: inverse probability of treatment weighting; IVUS: intravascular ultrasound; OCT: optical coherence 
tomography; PCI: percutaneous coronary intervention
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Limitations
This study has several limitations due to its observational 
design. Although we adjusted for comorbidities such as dialysis 
and chronic kidney disease, the NDB does not include detailed 
data on factors such as renal function and activities of daily 
living, which may have led to residual confounding. Second, 
this study does not include detailed intravascular imaging 
findings. Third, since this study is based on the Japanese 
population, its findings may not be directly applicable to other 
geographic regions. Finally, we did not evaluate costs or cost-
effectiveness, as our claims data lacked itemised device prices.

Conclusions
In this nationwide study, both OCT- and IVUS-guided PCI 
were associated with a  reduction in ACS recurrence. These 
findings highlight the potential benefits of imaging-guided 
PCI in ACS management. In patients with ACS, increased 
utilisation of intravascular imaging may contribute to 
a reduction in ACS recurrence.
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Supplementary Table 1. Definitions and coding of diseases and treatments. 

Definitions    ICD-10 codes or Definitions (procedure or claims codes) 

Definitions of diseases 

Hypertension ICD-10: I10, I11, I12, I13, I14, or I15 with antihypertensive drugs 

Diabetes mellitus ICD-10: E10, E11, E12, E13, E14, or E15 with hypoglycemic drugs 

Dyslipidemia ICD-10: E78 

Peripheral vascular disease ICD-10: I70, I73, I74 

Chronic kidney disease ICD-10: N18, N19, and codes suggesting chronic kidney disease from E102, 

E112, E142 (diabetic nephropathy), I120 and I129 (hypertensive nephropathy)  

COPD ICD-10: J43, J44 and inhalers including ICS, SABA, LABA, SABA, SAMA, 

LAMA 

Atrial fibrillation ICD-10: I480, I481, I482, and I489 except for atrial flutter with anticoagulation 

drugs 

 Malignancy ICD-10: C* 

 HF hospitalisation ICD-10: I50 with admission 

Stroke ICD-10: I63 with procedural codes of stroke rehabilitation, treated in stroke 

care unit, or treated with t-PA, edarabon, or ozagrel.  

ICD-10: I60, I61, and I62 with stroke rehabilitation or patients who underwent 

brain surgery. 



 

Hemodialysis Claim codes: 113002510, 114009310, 114009410, 140036710, 140051010, 

140051110, 140052810, 140057810, 140057910, 140058010, 140058110, 

140058210, 140058310, 140058410, 140058510, 140058610, 140059310, 

140059410, 140059510, 114003510, 114003610, 140008510, 140008810 

Treatments  

PCI for ACS Claim codes: 150374910, 150375010, 150375210, 150375310 

 DES Claim codes: 710010026, 710011014, 710011016 

 BMS  

DCB Claim codes: 710010754, 710010755 

POBA Claim codes: 710010083, 710010754, 732590000, 732600000, 732620000, 

710010755, 732610000 

Adjunctive atherectomy Claim codes: 150284310, 150443750 

Thrombectomy Claim codes: 150318310 

Temporary pacemaker Claim codes: 737010000 

Mechanical circulatory support 

Claim codes: 727610000, 727630000, 727620000, 710011021, 737100000, 

737110000, 737120000, 710010014, 710010015, 710011021, 738960000, 

729610000, 729620000, 729630000, 729640000, 729650000, 729660000, 

729670000, 729680000, 710010613, 729690000, 710010952, 721010000, 

729700000, 729710000, 737130000, 737140000, 737150000, 737160000, 

737170000, 737180000, 737190000, 737200000, 737210000, 737220000, 

737230000, 737240000, 737250000, 737260000, 710010779, 737270000, 

737280000 

Hip fracture ICD-10: M80, M84, S32, S72, S82, S92, T02.3, T02.5, T02.6, T02.7, T12, T93 

ACS, acute coronary syndrome; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF 

hospitalisation, heart failure hospitalisation; ICD-10, 10th revision of the International Statistical Classification of Diseases and Related Health 



 

Problems; NSAIDs, non-steroidal anti-inflammatory drug; OAC, oral anticoagulant; PCI, percutaneous coronary intervention; POBA, 

percutaneous old balloon angioplasty; RAS inhibitors, renin-angiotensin system inhibitors. 

 

  



 

Supplementary Table 2. Baseline patient characteristics.  

 Angiography-guided PCI OCT-guided PCI IVUS-guided PCI 

 n = 32,044 n = 22,748 n = 297,944 

Age category    

 <60 5,900 (18.4) 5,294 (23.3) 62,707 (21.0) 

 60–69 7,453 (23.3) 6,031 (26.5) 71,655 (24.0) 

70–79 9,911 (30.9) 7,166 (31.5) 93,442 (31.4) 

>80 8,780 (27.4) 4,257 (18.7) 70,140 (23.5) 

Female 9,094 (28.4) 5,258 (23.1) 71,783 (24.1) 

Comorbidities/ Past medical history    

Hypertension 22,028 (68.7) 14,611 (64.2) 195,230 (65.5) 

Diabetes mellitus 7,996 (25.0) 5,395 (23.7) 73,631 (24.7) 

Dyslipidemia 17,137 (53.5) 12,606 (55.4) 157,391 (52.8) 

Atrial fibrillation 1,421 (4.4) 760 (3.3) 11,182 (3.8) 

Peripheral vascular disease 4,730 (14.8) 3,111 (13.7) 37,915 (12.7) 

Chronic kidney disease 2,430 (7.6) 1,368 (6.0) 21,761 (7.3) 

COPD 1,406 (4.4) 1,056 (4.6) 13,389 (4.5) 

Malignancy 2,551 (8.0) 1,821 (8.0) 23,462 (7.9) 

HF hospitalisation 1,284 (4.0) 756 (3.3) 10,806 (3.6) 

Stroke 1,372 (4.3) 751 (3.3) 11,789 (4.0) 

Hemodialysis 987 (3.1) 637 (2.8) 7,657 (2.6) 

Medications before hospitalisation 

 Aspirin 7,073 (22.1) 5,323 (23.4) 59,555 (20.0) 



 

 P2Y12 inhibitors 3,730 (11.6) 2,748 (12.1) 28,113 (9.4) 

 OAC 1,789 (5.6) 944 (4.1) 13,854 (4.6) 

Statin 7,251 (22.6) 6,060 (26.6) 69,611 (23.4) 

Beta blockers 4,884 (15.2) 3,503 (15.4) 41,970 (14.1) 

RAS inhibitors 12,676 (39.6) 8,340 (36.7) 113,337 (38.0) 

Calcium channel blockers 14,866 (46.4) 9,636 (42.4) 131,362 (44.1) 

Insulin 1,577 (4.9) 1,012 (4.4) 14,521 (4.9) 

NSAIDs 3,724 (11.6) 2,538 (11.2) 32,551 (10.9) 

Medications during hospitalisation 

 Aspirin 29,595 (92.4) 21,408 (94.1) 284,092 (95.4) 

 P2Y12 inhibitors 29,688 (92.7) 22,036 (96.9) 289,687 (97.2) 

 OAC 3,584 (11.2) 1,837 (8.1) 28,376 (9.5) 

 Statin 23,908 (74.6) 19,823 (87.1) 255,617 (85.8) 

Clinical presentation    

Acute myocardial infarction 22,255 (69.5) 14,348 (63.1) 201,320 (67.6) 

Unstable angina 9,789 (30.5) 8,400 (36.9) 96,624 (32.4) 

Procedure during PCI    

Stent implantation    

 DES 23,349 (72.9) 19,993 (87.6) 268,314 (90.1) 

 BMS 2,024 (6.3) 247 (1.1) 6,594 (2.2) 

DCB 2,085 (6.5) 2,660 (11.7) 22,229 (7.5) 

POBA 29,401 (91.8) 20,710 (91.0) 272,160 (91.3) 

Adjunctive atherectomy* 515 (1.6) 699 (3.1) 6,864 (2.3) 



 

Thrombectomy 13,652 (42.6) 10,302 (45.3) 141,831 (47.6) 

Temporary pacemaker 2,636 (8.2) 1,263 (5.6) 23,551 (7.9) 

Fiscal year    

2014–2015 11,249 (35.1) 4,231 (18.6) 58,850 (19.8) 

2016–2017 9,268 (28.9) 5,246 (23.1) 74,316 (24.9) 

2018–2019 6,838 (21.3) 6,160 (27.1) 82,164 (27.6) 

2020–2021 4,689 (14.6) 7,111 (31.3) 82,614 (27.7) 

Data are presented as numbers (%). 

*Adjunctive atherectomy refers to rotational atherectomy and orbital atherectomy.  

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF 

hospitalisation, heart failure hospitalisation; IVUS, intravasular ultrasound; NSAIDs, non-steroidal anti-inflammatory drugs; OAC, oral 

anticoagulant; OCT, optical coherence tomography; PCI, percutaneous coronary intervention; POBA, percutaneous old balloon angioplasty; 

RAS inhibitors, renin-angiotensin system inhibitors. 

 



 

Supplementary Table 3. Crude outcomes (at 3 years) of imaging-guided (OCT or IVUS) PCI versus angiography-guided PCI. 

 Imaging-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

Imaging-guided PCI vs Angiography-guided PCI 

Primary outcome 7,764/323,767 1.11 (1.09–1.14)  1,121/32,044 1.47 (1.39–1.56) 0.73 (0.69–0.78) <0.001 

Secondary outcome 25,726/323,767 3.69 (3.64–3.73)  3,694/32,044 4.86 (4.70–5.02) 0.75 (0.72–0.77) <0.001 

OCT-guided PCI vs Angiography-guided PCI 

Primary outcome 586/22,748 1.22 (1.13–1.32) 
 

1,121/32,044 1.47 (1.39–1.56) 0.80 (0.73–0.89) <0.001 

Secondary outcome 1,479/22,748 3.08 (2.93–3.24) 
 

3,694/32,044 4.86 (4.70–5.02) 0.62 (0.59–0.66) <0.001 

IVUS-guided PCI vs Angiography-guided PCI 

 Primary outcome 7,101/297,944 1.11 (1.08–1.13) 
 

1,121/32,044 1.47 (1.39–1.56) 0.73 (0.68–0.78) <0.001 

Secondary outcome 24,033/297,944 3.74 (3.69–3.78) 
 

3,694/32,044 4.86 (4.70–5.02) 0.76 (0.73–0.79) <0.001 

The analysis was performed with univariable Cox analysis. 

CI, confidence interval; HR, hazard ratio; IVUS, intravascular ultrasound; OCT, optical coherence tomography; PCI, percutaneous coronary 

intervention. 

  



 

Supplementary Table 4. Clinical outcomes (at 3 years) of imaging-guided PCI versus angiography-guided PCI. 

 Imaging-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

Primary outcome 

IPTW 7,908/323,796 1.12 (1.10–1.15) 
 

1,026/32,084 1.47 (1.37–1.58) 0.76 (0.71–0.82) <0.001 

Multivariable Cox 7,764/323,767 1.11 (1.09–1.14) 
 

1,121/32,044 1.47 (1.39–1.56) 0.78 (0.73–0.83) <0.001 

PS matching 912/31,976 1.18 (1.11–1.26) 
 

1,116/31,976 1.47 (1.39–1.60) 0.80 (0.73–0.88) <0.001 

Excluded HF 6,862/275,200 1.13 (1.11–1.16) 
 

866/26,765 1.47 (1.36–1.59) 0.77 (0.71–0.83) <0.001 

DES implantation 6,478/290,782 1.02 (1.00–1.05) 
 

695/23,330 1.38 (1.27–1.49) 0.74 (0.68–0.80) <0.001 

Secondary outcome 

IPTW 26,453/323,796 3.75 (3.71–3.80) 
 

3,059/32,084 4.39 (4.22–4.57) 0.85 (0.82–0.89) <0.001 

Multivariable Cox 25,726/323,767 3.69 (3.64–3.73)  3,694/32,044 4.86 (4.70–5.02) 0.86 (0.83–0.89) <0.001 



 

PS matching 3,169/31,976 4.11 (3.97–4.26) 
 

3,678/31,976 4.85 (4.69–5.01) 0.84 (0.80–0.89) <0.001 

Excluded HF 19,209/275,200 3.17 (3.12–3.22) 
 

2,220/26,765 3.76 (3.59–3.95) 0.84 (0.80–0.88) <0.001 

DES implantation 22,026/290,782 3.47 (3.42–3.51) 
 

2,085/23,330 4.12 (3.95–4.31) 0.84 (0.80–0.88) <0.001 

The sensitivity analysis was performed with IPTW. Weights were generated using the baseline covariates, such as age, sex, comorbidities, 

prescribed medications, PCI procedure, and fiscal year. 

CI, confidence interval; DES, drug-eluting stent; HF, heart failure; HR, hazard ratio; IPTW, inverse probability of treatment weighting; PCI, 

percutaneous coronary intervention; PS matching, propensity score matching. 

 

  



 

Supplementary Table 5. Primary outcome (at 3 years) of OCT- and IVUS-guided PCI versus angiography-guided PCI. 

 OCT- and IVUS-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

OCT-guided PCI vs Angiography-guided PCI 

IPTW 647/22,731 1.25 (1.12–1.38)  1,117/32,199 1.54 (1.44–1.64) 0.81 (0.71–0.91) <0.001 

Multivariable Cox 586/22,748 1.22 (1.13–1.32)  1,121/32,044 1.47 (1.39–1.56) 0.75 (0.68–0.84) <0.001 

PS matching 495/17,857 1.20 (1.10–1.31)  619/17,857 1.54 (1.42–1.66) 0.78 (0.69–0.88) <0.001 

Excluded HF 602/20,337 1.29 (1.16–1.44)  946/26,900 1.54 (1.44–1.65) 0.83 (0.73–0.95) 0.006 

DES implantation 461/20,037 1.00 (0.90–1.11)  752/23,298 1.43 (1.33–1.54) 0.70 (0.62–0.79) <0.001 

IVUS-guided PCI vs Angiography-guided PCI 

IPTW 7,247/297,979 1.12 (1.09–1.14)  1,016/32,053 1.46 (1.36–1.57) 0.76 (0.71–0.82) <0.001 

Multivariable Cox 7,101/297,944 1.11 (1.08–1.13)  1,121/32,044 1.47 (1.39–1.56) 0.78 (0.73–0.83) <0.001 

PS matching 925/31,951 1.20 (1.13–1.28)  1,115/31,951 1.47 (1.38–1.55) 0.82 (0.75–0.89) <0.001 

Excluded HF 6,263/252,251 1.13 (1.10–1.15)  858/26,745 1.45 (1.35–1.57) 0.77 (0.71–0.83) <0.001 

DES implantation 5,992/268,313 1.02 (1.00–1.05)  694/23,333 1.37 (1.27–1.48) 0.74 (0.68–0.80) <0.001 



 

Models were adjusted using the baseline covariates, such as age, sex, comorbidities, prescribed medications, PCI procedure, and fiscal year. 

Sensitivity analyses were separately performed in patients without HF and in those with DES implantation using IPTW. 

CI, confidence interval; DES, drug-eluting stent; HF, heart failure; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, 

intravascular ultrasound; OCT, optical coherence tomography; PCI, percutaneous coronary intervention; PS matching, propensity score 

matching. 

 

  



 

Supplementary Table 6. Baseline characteristics of imaging-guided PCI versus angiography-guided PCI after PS matching. 

 Imaging-guided PCI Angiography-guided PCI |Std Diff| 

 n = 31,976 n = 31,976  

Age category   0.009 

<60 6,361 (19.9) 5,898 (18.4)  

60–69 7,618 (23.8) 7,444 (23.3)  

70–79 9,864 (30.8) 9,898 (31.0)  

>80 8,133 (25.4) 8,736 (27.3)  

Female 8,837 (27.6) 9,048 (28.3) 0.015 

Comorbidities/ Past medical history     

Hypertension with antihypertensive drugs 21,690 (67.8) 21,970 (68.7) 0.019 

Diabetes mellitus with hypoglycemic drugs 7,765 (24.3) 7,976 (24.9) 0.015 

Dyslipidemia 16,886 (52.8) 17,106 (53.5) 0.014 

Atrial fibrillation 1,250 (3.9) 1,414 (4.4) 0.026 

Peripheral vascular disease 4,415 (13.8) 4,714 (14.7) 0.027 

Chronic kidney disease 2,193 (6.9) 2,421 (7.6) 0.028 

COPD 1,313 (4.1) 1,406 (4.4) 0.014 

Malignancy 2,282 (7.1) 2,547 (8.0) 0.031 

HF hospitalisation 1,165 (3.6) 1,278 (4.0) 0.018 

Stroke 1,219 (3.8) 1,364 (4.3) 0.023 

Hemodialysis 866 (2.7) 981 (3.1) 0.021 

Medications before hospitalisation    

 Aspirin 6,757 (21.1) 7,054 (22.1) 0.023 



 

 P2Y12 inhibitors 3,634 (11.4) 3,716 (11.6) 0.008 

 OAC 1,593 (5.0) 1,780 (5.6) 0.026 

Strong statin 7,159 (22.4) 7,244 (22.7) 0.006 

Beta blockers 4,511 (14.1) 4,868 (15.2) 0.032 

RAS inhibitors 12,386 (38.7) 12,644 (39.5) 0.017 

Calcium channel antagonist 14,712 (46.0) 14,823 (46.4) 0.007 

Insulin 1,422 (4.4) 1,574 (4.9) 0.022 

NSAIDs 3,516 (11.0) 3,714 (11.6) 0.020 

PCI Procedure    

Stent implantation    

DES 23,367 (73.1) 23,349 (73.0) 0.001 

BMS 2,117 (6.6) 2,024 (6.3) 0.012 

DCB 2,126 (6.6) 2,085 (6.5) 0.005 

POBA 29,584 (92.5) 29,346 (91.8) 0.028 

Adjunctive atherectomy* 510 (1.6) 515 (1.6) 0.001 

Thrombectomy 14,153 (44.3) 13,652 (42.7) 0.032 

Temporary pacemaker 2,593 (8.1) 2,630 (8.2) 0.004 

Fiscal year   0.019 

2014–2015 11,092 (34.7) 11,186 (35.0)  

2016–2017 9,258 (29.0) 9,263 (29.0)  

2018–2019 6,882 (21.5) 6,838 (21.4)  

2020–2021 4,744 (14.8) 4,689 (14.7)  

Data are presented as numbers (%). All values are rounded after PS matching. 



 

*Adjunctive atherectomy refers to rotational atherectomy and orbital atherectomy.  

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF 

hospitalisation, heart failure hospitalisation; NSAIDs, non-steroidal anti-inflammatory drugs; OAC, oral anticoagulant; PCI, percutaneous 

coronary intervention; POBA, percutaneous old balloon angioplasty; PS matching, propensity score matching; RAS inhibitors, renin-

angiotensin system inhibitors. 

 

  



 

Supplementary Table 7. Baseline characteristics of OCT-guided PCI versus angiography-guided PCI after PS matching. 

 OCT-guided PCI Angiography-guided PCI |Std Diff| 

 n = 17,857 n = 17,857  

Age category   0.018 

<60 3,911 (21.9) 3,671 (20.6)  

60–69 4,599 (25.8) 4,661 (26.1)  

70–79 5,664 (31.7) 5,531 (31.0)  

>80 3,683 (20.6) 3,994 (22.4)  

Female 4,413 (24.7) 4,296 (24.1) 0.015 

Comorbidities/ Past medical history     

Hypertension with antihypertensive drugs 11,927 (66.8) 11,567 (64.8) 0.043 

Diabetes mellitus with hypoglycemic drugs 4,411 (24.7) 4,213 (23.6) 0.026 

Dyslipidemia 9,951 (55.7) 9,609 (53.8) 0.038 

Atrial fibrillation 660 (3.7) 631 (3.5) 0.009 

Peripheral vascular disease 2,533 (14.2) 2,434 (13.6) 0.016 

Chronic kidney disease 1,153 (6.5) 1,129 (6.3) 0.005 

COPD 811 (4.5) 781 (4.4) 0.008 

Malignancy 1,437 (8.0) 1,384 (7.8) 0.011 

HF hospitalisation 626 (3.5) 595 (3.3) 0.010 

Stroke 663 (3.7) 607 (3.4) 0.017 

Hemodialysis 505 (2.8) 499 (2.8) 0.002 

Medications before hospitalisation    

 Aspirin 4,139 (23.2) 3,992 (22.4) 0.020 



 

 P2Y12 inhibitors 2,184 (12.2) 2,124 (11.9) 0.010 

 OAC 822 (4.6) 788 (4.4) 0.009 

Strong statin 4,575 (25.6) 4,437 (24.8) 0.018 

Beta blockers 2,760 (15.5) 2,698 (15.1) 0.010 

RAS inhibitors 6,841 (38.3) 6,648 (37.2) 0.022 

Calcium channel antagonist 7,913 (44.3) 7,694 (43.1) 0.025 

Insulin 832 (4.7) 795 (4.5) 0.010 

NSAIDs 2,073 (11.6) 1,993 (11.2) 0.014 

PCI Procedure    

Stent implantation    

DES 15,402 (86.3) 15,433 (86.4) 0.005 

BMS 246 (1.4) 243 (1.4) 0.001 

DCB 1,762 (9.9) 1,665 (9.3) 0.018 

POBA 16,342 (91.5) 16,385 (91.8) 0.009 

Adjunctive atherectomy* 401 (2.2) 370 (2.1) 0.012 

Thrombectomy 7,952 (44.5) 8,158 (45.7) 0.023 

Temporary pacemaker 1,142 (6.4) 1,090 (6.1) 0.012 

Fiscal year   0.039 

2014–2015 4,151 (23.2) 4,220 (23.6)  

2016–2017 5,010 (28.1) 4,963 (27.8)  

2018–2019 4,770 (26.7) 4,774 (26.7)  

2020–2021 3,926 (22.0) 3,900 (21.8)  

Data are presented as numbers (%). All values are rounded after PS matching. 



 

*Adjunctive atherectomy refers to rotational atherectomy and orbital atherectomy.  

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF 

hospitalisation, heart failure hospitalisation; NSAIDs, non-steroidal anti-inflammatory drugs; OAC, oral anticoagulant; OCT, optical 

coherence tomography; PCI, percutaneous coronary intervention; POBA, percutaneous old balloon angioplasty; PS matching, propensity score 

matching; RAS inhibitors, renin-angiotensin system inhibitors. 

 

  



 

Supplementary Table 8. Baseline characteristics of IVUS-guided PCI versus angiography-guided PCI after PS matching. 

 IVUS-guided PCI Angiography-guided PCI |Std Diff| 

 n = 31,951 n = 31,951  

Age category   0.006 

<60 5,897 (18.5) 6,247 (19.6)  

60–69 7,438 (23.3) 7,568 (23.7)  

70–79 9,883 (30.9) 9,907 (31.0)  

>80 8,733 (27.3) 8,229 (25.8)  

Female 9,032 (28.3) 8,922 (27.9) 0.008 

Comorbidities/ Past medical history     

Hypertension with antihypertensive drugs 21,943 (68.7) 21,593 (67.6) 0.024 

Diabetes mellitus with hypoglycemic drugs 7,968 (24.9) 7,655 (24.0) 0.023 

Dyslipidemia 17,080 (53.5) 16,901 (52.9) 0.011 

Atrial fibrillation 1,414 (4.4) 1,327 (4.2) 0.013 

Peripheral vascular disease 4,700 (14.7) 4,468 (14.0) 0.021 

Chronic kidney disease 2,419 (7.6) 2,241 (7.0) 0.021 

COPD 1,403 (4.4) 1,317 (4.1) 0.013 

Malignancy 2,546 (8.0) 2,407 (7.5) 0.016 

HF hospitalisation 1,279 (4.0) 1,207 (3.8) 0.012 

Stroke 1,362 (4.3) 1,174 (3.7) 0.030 

Hemodialysis 978 (3.1) 917 (2.9) 0.011 

Medications before hospitalisation    

 Aspirin 7,042 (22.0) 6,843 (21.4) 0.015 



 

 P2Y12 inhibitors 2,184 (12.2) 2,124 (11.9) 0.006 

 OAC 822 (4.6) 788 (4.4) 0.014 

Strong statin 4,575 (25.6) 4,437 (24.8) 0.019 

Beta blockers 2,760 (15.5) 2,698 (15.1) 0.019 

RAS inhibitors 6,841 (38.3) 6,648 (37.2) 0.017 

Calcium channel antagonist 7,913 (44.3) 7,694 (43.1) 0.011 

Insulin 832 (4.7) 795 (4.5) 0.011 

NSAIDs 2,073 (11.6) 1,993 (11.2) 0.013 

PCI Procedure    

Stent implantation    

DES 23,349 (73.1) 23,314 (73.0) 0.002 

BMS 2,024 (6.3) 2,098 (6.6) 0.009 

DCB 2,085 (6.5) 2,213 (6.9) 0.016 

POBA 29,327 (91.8) 29,573 (92.6) 0.029 

Adjunctive atherectomy* 515 (1.6) 492 (1.5) 0.006 

Thrombectomy 13,648 (42.7) 14,093 (44.1) 0.028 

Temporary pacemaker 2,627 (8.2) 2,568 (8.0) 0.007 

Fiscal year   0.015 

2014–2015 11,167 (35.0) 10,924 (34.2)  

2016–2017 9,257 (29.0) 9,380 (29.4)  

2018–2019 6,838 (21.4) 6,932 (21.7)  

2020–2021 4,689 (14.7) 4,715 (14.8)  

Data are presented as numbers (%). All values are rounded after PS matching. 



 

*Adjunctive atherectomy refers to rotational atherectomy and orbital atherectomy.  

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF 

hospitalisation, heart failure hospitalisation; IVUS, intravasular ultrasound; NSAIDs, non-steroidal anti-inflammatory drugs; OAC, oral 

anticoagulant; PCI, percutaneous coronary intervention; POBA, percutaneous old balloon angioplasty; PS matching, propensity score 

matching; RAS inhibitors, renin-angiotensin system inhibitors. 

 

  



 

Supplementary Table 9. Clinical outcomes (at 3 years) of OCT- and IVUS-guided PCI versus angiography-guided PCI in patients without 

HF after IPTW. 

 OCT- and IVUS-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

OCT-guided PCI vs Angiography-guided PCI 

Primary outcome 602/20,337 1.29 (1.16–1.44) 
 

946/26,900 1.54 (1.44–1.65) 0.83 (0.73–0.95) 0.006 

Secondary outcome 1,543/20,337 3.30 (3.05–3.57) 
 

2,431/26,900 3.97 (3.80–4.14) 0.83 (0.76–0.90) 0.003 

IVUS-guided PCI vs Angiography-guided PCI 

Primary outcome 6,263/252,251 1.13 (1.10–1.15) 
 

858/26,745 1.45 (1.35–1.57) 0.77 (0.71–0.83) <0.001 

Secondary outcome 17,833/252,251 3.20 (3.16–3.25) 
 

2,221/26,745 3.76 (3.59–3.94) 0.85 (0.81–0.89) <0.001 

The sensitivity analysis was performed with IPTW. Weights were generated using the baseline covariates, such as age, sex, comorbidities, 

prescribed medications, PCI procedure, and fiscal year. 

CI, confidence interval; HF, heart failure; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; 

OCT, optical coherence tomography; PCI, percutaneous coronary intervention. 

 

  



 

Supplementary Table 10. Clinical outcomes (at 3 years) of OCT- and IVUS-guided PCI versus angiography-guided PCI in patients with DES 

implantation after IPTW. 

 OCT- and IVUS-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

OCT-guided PCI vs Angiography-guided PCI 

Primary outcome 461/20,037 1.00 (0.90–1.11) 
 

752/23,298 1.43 (1.33–1.54) 0.70 (0.62–0.79) <0.001 

Secondary outcome 1,409/20,037 3.06 (2.87–3.27) 
 

2,201/23,298 4.17 (4.00–4.35) 0.73 (0.68–0.79) <0.001 

IVUS-guided PCI vs Angiography-guided PCI 

Primary outcome 5,992/268,313 1.02 (1.00–1.05) 
 

694/23,333 1.37 (1.27–1.48) 0.74 (0.68–0.80) <0.001 

Secondary outcome 20,708/268,313 3.53 (3.48–3.58) 
 

2,100/23,333 4.15 (3.97–4.34) 0.85 (0.81–0.89) <0.001 

The sensitivity analysis was performed with IPTW. Weights were generated using the baseline covariates, such as age, sex, comorbidities, 

prescribed medications, PCI procedure, and fiscal year. 

CI, confidence interval; DES, drug-eluting stent; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular 

ultrasound; OCT, optical coherence tomography; PCI, percutaneous coronary intervention. 

 

  



 

Supplementary Table 11. Cumulative incidence of ACS recurrence by index year: imaging-guided versus angiography-guided PCI. 

 Imaging-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) ARR (95% CI) 

2014 1,019/28,818 1.30 (1.22–1.38) 
 

267/5,752 1.74 (1.54–1.96) 0.75 (0.65–0.86) 0.44 (0.22–0.66) 

2015 1,012/35,274 1.05 (0.98–1.11) 
 

213/5,497 1.45 (1.27–1.66) 0.77 (0.66–0.89) 0.40 (0.19–0.61) 

2016 1,084/38,546 1.02 (0.97–1.09) 
 

188/5,011 1.41 (1.22–1.62) 0.75 (0.64–0.88) 0.39 (0.18–0.60) 

2017 1,154/41,839 1.00 (0.94–1.07) 
 

161/4,257 1.43 (1.22–1.67) 0.73 (0.61–0.86) 0.43 (0.20–0.66) 

2018 1,175/43,810 0.99 (0.93–1.04) 
 

146/3,838 1.43 (1.21–1.68) 0.71 (0.60–0.85) 0.44 (0.20–0.68) 

ARR, absolute risk reduction; CI, confidence interval; HR, hazard ratio; PCI, percutaneous coronary intervention. 

 

  



 

Supplementary Table 12. Negative control outcome (hip fracture) of imaging-guided PCI versus angiography-guided PCI after IPTW. 

 Imaging-guided PCI 
 

Angiography-guided PCI   

 Total events 
Incidence rate/100 

person-years 

 
Total events 

Incidence rate/100 

person-years 
HR (95% CI) P-value 

Imaging-guided PCI vs Angiography-guided PCI 

Hip fracture 4,369/323,796 0.61 (0.60–0.63) 
 

455/32,084 0.64 (0.59–0.70) 0.95 (0.86–1.05) 0.34 

OCT-guided PCI vs Angiography-guided PCI 

Hip fracture 371/22,731 0.71 (0.60–0.84) 
 

502/32,199 0.68 (0.63–0.74) 1.03 (0.85–1.25) 0.71 

IVUS-guided PCI vs Angiography-guided PCI 

Hip fracture 4,062/297,979 0.62 (0.60–0.64) 
 

460/32,053 0.62 (0.60–0.64) 0.95 (0.86–1.05) 0.32 

The analysis was performed with IPTW. Weights were generated using the baseline covariates, such as age, sex, comorbidities, prescribed 

medications, PCI procedure, and fiscal year. 

CI, confidence interval; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; OCT, optical 

coherence tomography; PCI, percutaneous coronary intervention. 

  



 

 

 

Supplementary Figure 1. Study design.  

ACS, acute coronary syndrome; PCI, percutaneous coronary intervention. 



 

 

Supplementary Figure 2. Crude Kaplan-Meier curves for the primary and the secondary outcomes comparing imaging-guided PCI with 

angiography-guided PCI. 

A) primary outcome (ACS recurrence), B) secondary outcome (Composite All-cause death and ACS recurrence). 

ACS, acute coronary syndrome; HR, hazard ratio; PCI, percutaneous coronary intervention.  

  



 

 

Supplementary Figure 3. Covariate balance between imaging-guided PCI and angiography-guided PCI before and after IPTW. 

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF hospitalisation, 

heart failure hospitalisation; IPTW, inverse probability of treatment weight; IVUS, intravascular ultrasound; NSAIDs, non-steroidal anti-

inflammatory drugs; OAC, oral anticoagulant; PCI, percutaneous coronary intervention; POBA, percutaneous old balloon angioplasty; PS 

matching, propensity score matching; RAS inhibitors, renin-angiotensin system inhibitors; SMD, standard mean differences.  

  



 

 

Supplementary Figure 4. Kaplan-Meier curves for the primary and secondary outcomes after IPTW and PS matching comparing imaging-

guided PCI with angiography-guided PCI. 



 

A) Imaging-guided PCI versus Angiography-guided PCI for primary outcome after IPTW, B) Imaging-guided PCI versus Angiography-guided 

PCI for primary outcome after IPTW, C) Imaging-guided PCI versus Angiography-guided PCI for secondary outcome after PS matching, D) 

Imaging-guided PCI versus Angiography-guided PCI for secondary outcome after PS matching. 

HR, hazard ratio; IPTW, inverse probability of treatment weighting; PCI, percutaneous coronary intervention; PS matching, propensity score 

matching. 

  



 

 

Supplementary Figure 5. Crude Kaplan-Meier curves for the primary and secondary outcomes. 



 

A) OCT-guided PCI versus Angiography-guided PCI for primary outcome, B) IVUS-guided PCI versus Angiography-guided PCI for primary 

outcome, C) OCT-guided PCI versus Angiography-guided PCI for secondary outcome, D) IVUS-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

HR, hazard ratio; IVUS, intravascular ultrasound; OCT, optical coherence tomography; PCI, percutaneous coronary intervention.



 

 

Supplementary Figure 6. Covariate balance between OCT-guided PCI and angiography-guided PCI before and after IPTW. 

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF hospitalisation, 

heart failure hospitalisation; IPTW, inverse probability of treatment weight; NSAIDs, non-steroidal anti-inflammatory drugs; OAC, oral 

anticoagulant; OCT, optical coherence tomography; PCI, percutaneous coronary intervention; POBA, percutaneous old balloon angioplasty; PS 

matching, propensity score matching; RAS inhibitors, renin-angiotensin system inhibitors; SMD, standard mean differences. 

  



 

 

Supplementary Figure 7. Covariate balance between IVUS-guided PCI and angiography-guided PCI before and after IPTW. 

BMS, bare-metal stent; COPD, chronic obstructive pulmonary disease; DCB, drug-coated balloon; DES, drug-eluting stent; HF hospitalisation, 

heart failure hospitalisation; IPTW, inverse probability of treatment weight; IVUS, intravascular ultrasound; NSAIDs, non-steroidal anti-

inflammatory drugs; OAC, oral anticoagulant; OCT, optical coherence tomography; PCI, percutaneous coronary intervention; POBA, 

percutaneous old balloon angioplasty; PS matching, propensity score matching; RAS inhibitors, renin-angiotensin system inhibitors; SMD, 

standard mean differences.   



 

 

Supplementary Figure 8. Subgroup analysis of the primary outcome (ACS recurrence) using a multivariable Cox model.  

This figure shows the HR of the imaging-guided PCI group as compared to the angiography-guided PCI group. 

AMI, acute myocardial infarction; CI, confidence interval; DES, drug-eluting stent; DM, diabetes mellitus; HR, hazard ratio; PVD, peripheral 

vascular disease. 

  



 

 

Supplementary Figure 9. Kaplan-Meier curves for the primary and secondary outcomes after PS matching, comparing OCT- and IVUS-guided 

PCI with angiography-guided PCI. 



 

A) OCT-guided PCI versus Angiography-guided PCI for primary outcome, B) OCT-guided PCI versus Angiography-guided PCI for secondary 

outcome, C) IVUS-guided PCI versus Angiography-guided PCI for primary outcome, D) IVUS-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; OCT, optical coherence tomography; PCI, 

percutaneous coronary intervention.



 

 

Supplementary Figure 10. Kaplan-Meier curves for the primary and secondary outcomes after IPTW in patients without HF (sensitivity 

analysis), comparing OCT- and IVUS-guided PCI with angiography-guided PCI. 



 

A) OCT-guided PCI versus Angiography-guided PCI for primary outcome, B) IVUS-guided PCI versus Angiography-guided PCI for primary 

outcome, C) OCT-guided PCI versus Angiography-guided PCI for secondary outcome, D) IVUS-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

HF, heart failure; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; OCT, optical coherence 

tomography; PCI, percutaneous coronary intervention.



 

 

Supplementary Figure 11. Kaplan-Meier curves for the primary and secondary outcomes after IPTW in patients with DES implantation 

(sensitivity analysis), comparing OCT- and IVUS-guided PCI with angiography-guided PCI. 



 

A) OCT-guided PCI versus Angiography-guided PCI for primary outcome, B) IVUS-guided PCI versus Angiography-guided PCI for primary 

outcome, C) OCT-guided PCI versus Angiography-guided PCI for secondary outcome, D) IVUS-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

DES, drug-eluting stent; HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; OCT, optical 

coherence tomography; PCI, percutaneous coronary intervention.



 

 

 

Supplementary Figure 12. Kaplan-Meier curves for the primary and secondary outcomes after IPTW in patients without HF (sensitivity 

analysis), comparing imaging-guided PCI with angiography-guided PCI. 

A) Imaging-guided PCI versus Angiography-guided PCI for primary outcome, B) Imaging-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

HF, heart failure; HR, hazard ratio; IPTW, inverse probability of treatment weighting; PCI, percutaneous coronary intervention.



 

 

Supplementary Figure 13. Kaplan-Meier curves for the primary and secondary outcomes after IPTW in patients with DES implantation 

(sensitivity analysis), comparing imaging-guided PCI with angiography-guided PCI. 

A) Imaging-guided PCI versus Angiography-guided PCI for primary outcome, B) Imaging-guided PCI versus Angiography-guided PCI for 

secondary outcome. 

DES, drug-eluting stent; HR, hazard ratio; IPTW, inverse probability of treatment weighting; PCI, percutaneous coronary intervention. 

  



 

 

 

Supplementary Figure 14. Negative control outcome (hip fracture) of imaging-guided PCI versus angiography-guided PCI after IPTW. 

A) Imaging-guided PCI versus Angiography-guided PCI, B) OCT-guided PCI versus Angiography-guided PCI, C) IVUS-guided PCI versus 

Angiography-guided PCI. 

HR, hazard ratio; IPTW, inverse probability of treatment weighting; IVUS, intravascular ultrasound; OCT, optical coherence tomography; PCI, 

percutaneous coronary intervention. 

 


