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Abstract
Background: Intermediate lesions (ILs) are challenging to treat. This study aimed to assess the impact of
ILs on long-term clinical outcomes in patients with signi�cant coronary lesions (SLs).

Methods: This was a non-randomized, retrospective, single-center study. The study subjects were patients
with SL (n=403, Men=249), followed up for 10 years (118.5±5.5 months), and divided into 2 groups
according to the presence of IL (IL (-) and IL (+) groups with 192 and 211 patients, respectively). The
primary outcome was the occurrence of major adverse cardiovascular events (MACE), which included all-
cause death, myocardial infarction (MI), stroke, and revascularization (RVSC).

Results: There were no signi�cant differences in MACEs between the IL (-) and IL (+) groups (death, 7.8%
vs. 12.3%; MI, 0.0% vs. 2.4%; stroke, 5.7% vs. 6.6%; and RVSC, 19.8% vs. 24.6%). However, the RVSC rate
related to IL was lower (5.2% vs. 13.2%) than that related to stented lesions in all subjects. The important
predictors for total MACEs in all subjects were the number of ILs and ejection fraction. The predictors of
total RVSC events were IL location (right coronary artery [RCA]) and hypertension. The predictor of IL-
related RVSC was the number of ILs.

Conclusion: Ten-year clinical outcomes of IL were excellent and better than those of stented lesions in
patients with SL. Thus, ILs can be managed with optimal medical treatment with acceptable clinical
outcomes in patients with SL. The increased risk of MACE in patients with multiple ILs and ILS in the RCA
should be carefully managed.

1. Background
Acute coronary syndrome can occur in patients with signi�cant and nonsigni�cant (minimal or
intermediate) stenotic coronary lesions. (1–3) The decision to treat stenosis in non-culprit vessels is
always challenging, especially in patients with multivessel disease and intermediate coronary lesions
(ILs), which are common �ndings of coronary angiography. The prevalence of ILs is relatively high,
ranging from 39.4–79.3% in patients with coronary artery disease (CAD). (1, 2, 4) The recommended
diagnostic approach for ILs involves fractional �ow reserve (FFR) or instantaneous wave-free ratio to
identify the functional signi�cance of coronary lesions or intravascular ultrasound to determine the
morphologic signi�cance of coronary lesions. (5–11) Despite the availability of additional invasive
functional or morphologic technology, coronary angiography alone is still the usual practical technique
for guiding percutaneous coronary intervention (PCI) due to equipment availability, reimbursement
policies, and other �nancial considerations. (12–14)

Many studies have shown that treatment of ILs with conservative medical treatment might be safe and
justi�ed; therefore, performing PCI may not lead to a better outcome in patients with this lesion. (15–17)
We had previously reported that the 10-year clinical outcomes of patients with ILs, especially with no
combined culprit lesion, were favorable compared to those of patients with signi�cantly stenosed culprit
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lesions treated with stenting. (18, 19) However, the long-term outcomes of deferred ILs based on
angiography alone in patients with signi�cant coronary artery disease remain unclear.

The objectives of this study were to determine the real-world long-term (10 years) clinical outcomes of
angiographically determined ILs and to identify predictors of major adverse clinical effects (MACE) in a
relatively large number of patients with signi�cant CAD.

2. Methods

2.1. Study population
This was a nonrandomized, retrospective, single-center study. Details of these methods have been
previously published. (This study uses the method of Kim et al. and the method description partly
reproduces their wording.) (18) We analyzed the records of 1,096 patients who underwent coronary
angiography for ischemic heart disease or cardiovascular disease between January 2008 and December
2008 at Konyang University Hospital, Daejeon, South Korea. We reviewed the patients’ demographics and
laboratory and angiographic �ndings. Signi�cant lesion (SL) was de�ned as angiographic stenosis of
more than 70%, and IL was de�ned as angiographic stenosis between 30% and 70% by visual estimation.
(20, 21) Two cardiologists (KYK and JCW) reviewed and determined the extent of angiographic stenosis.
Another senior cardiologist (BJH) determined whether the evaluations of the two cardiologists were
consistent. We excluded 693 patients who did not have SL. In total, 403 patients were enrolled in this
study. The enrolled patients were followed up for a pre-de�ned period of 10 years. The study subjects
were divided into IL (+) and IL (-) groups based on whether ILs were present or not, respectively, in other
major epicardial coronary arteries. Lipid pro�les and serum creatinine, glucose, and high-sensitivity C-
reactive protein levels at baseline were collected.

The study was approved by the Institutional Review Board of Konyang University Hospital (2020-07-003)
and performed in accordance with the ethical guidelines of the 1975 Declaration of Helsinki.

2.2. Study endpoint
The primary outcome of this study was the occurrence of MACE during the follow up period. A composite
of MACEs included all-cause death, myocardial infarction (MI), stroke, and revascularization (RVSC;
de�ned as PCI or coronary artery bypass grafting involving the target lesion). Adverse events were
reviewed and adjudicated by at least 2 independent investigators blinded to the study group. MI was
de�ned as a new or recurrent acute ischemic syndrome with or without change of electrocardiogram,
combined with elevation of cardiac enzymes to at least three times the upper limit of the normal range.
Stroke was an episode of neurological dysfunction caused by brain injury associated with abnormal
radiological �ndings on computed tomography or magnetic resonance imaging. If a patient experienced
two or more MACEs simultaneously or sequentially, it was counted as one incidence of MACE, and time-
to-event duration was de�ned as the duration from enrollment to the �rst event.

2.3. Statistical analysis
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This study uses the method of Kim et al. and the method description partly reproduces their wording.)
(18) Continuous variables are presented as mean ± standard deviation and categorical variables as
numbers and percentages. Patient demographics and lesion characteristics were compared according to
the ILs. In univariate analysis, the chi-square test or Fisher’s exact test was performed to examine the
differences between groups in categorical variables, and an independent t-test was performed to compare
means between groups in continuous variables. The Kaplan–Meier method with the log-rank test was
used to assess cumulative event rates and statistically compare the two groups. Multivariable Cox
proportional hazard analysis was performed to investigate the independent predictors of all MACEs,
RVSC, and IL-related RVSC. Clinically relevant CAD risk factors and angiographic �nding variables that
showed signi�cant relationships with MACE and RVSC in univariate analysis (p-value < 0.10) were entered
into the multivariate analysis.

Statistical data were processed using SPSS (version 18.0, USA), and a p-value < 0.05 was considered
statistically signi�cant.

3. Results

3.1. Patient demographics
Demographic details of all patients are presented in Table 1. The mean age was 64.1 ± 11.8 years old
(range, 28–92 years old), and 249 of the 403 patients with SL (61.8%) were men (Table 1). During the 10-
year follow-up period, the loss rate was 28.3%, and there was no signi�cant difference between the IL (-)
and IL (+) groups (29.7% vs. 27.0%, p = 0.552). The follow-up duration was 118.6 ± 5.2 months and 118.5 
± 5.8 months (p = 0.865) in IL (-) and IL (+) groups, respectively. The IL (+) group were signi�cantly older
(65.5 ± 11.7 years vs. 62.7 ± 11.7 years, p = 0.018) and had higher triglyceride levels (193.0 ± 195.6 mg/dL
vs. 154.1 ± 97.5 mg/dL, p = 0.012) than the IL (-) group (Table 1). There were no signi�cant differences in
other demographic and laboratory �ndings between the IL (-) and IL (+) groups.
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Table 1
Demographic and lesion characteristics in patients with signi�cant lesion stenosis

Variables IL (-)

N = 192
(47.6)

IL (+)

N = 211 (52.4)

Total

N = 403 (100)

p-value

FU loss, n (%) 57 (29.7) 57 (27.0) 114 (28.3) 0.552

FU duration, month        

Total subjects 93.8 ± 
40.1

97.0 ± 37.7 95.48 ± 38.9 0.410

Those with FU 118.6 ± 
5.2

118.5 ± 5.8 118.5 ± 5.5 0.865

Those with FU loss 35.1 ± 
20.8

39.0 ± 23.6 37.0 ± 22.2 0.354

Age, years 62.7 ± 
11.7

65.5 ± 11.7 64.1 ± 11.8 0.018

Men, n (%) 123 (64.1) 126 (59.7) 249 (61.8) 0.370

Hypertension, n (%) 102 (53.4) 117 (56.8) 219 (55.2) 0.497

Diabetes mellitus, n (%) 72 (37.7) 60 (29.1) 132 (33.2) 0.070

Smoking, n (%) 61 (31.9) 55 (26.7) 116 (29.2) 0.221

Diagnosis, n (%) 192 (100) 211 (100) 404 (100) 0.758

Stable angina 119 (62.0) 134 (63.5) 254 (62.9)  

ACS 73 (38.0) 77 (36.5) 150 (37.1)  

Lipid pro�le        

Total cholesterol, mg/dL 186.4 ± 
52.2

194.2 ± 58.2 190.5 ± 55.5 0.164

Triglyceride, mg/dL 154.1 ± 
97.5

193.0 ± 195.6 174.6 ± 158.1 0.012

HDL cholesterol, mg/dL 45.6 ± 
12.1

48.8 ± 36.1 47.3 ± 27.6 0.218

LDL cholesterol, mg/dL 117.1 ± 
37.7

121.5 ± 35.5 119.4 ± 36.6 0.232

IL, intermediate lesion; SL, signi�cant lesion; FU, follow-up ACS, acute coronary syndrome; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; Hs C-reactive protein, high-sensitivity C-reactive
protein; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; LAD, left anterior
descending artery; LCX, left circum�ex artery; RCA, right coronary artery.
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Variables IL (-)

N = 192
(47.6)

IL (+)

N = 211 (52.4)

Total

N = 403 (100)

p-value

Creatinine, mg/dL 1.21 ± 
0.88

1.28 ± 1.47 1.25 ± 1.23 0.584

Glucose, mg/dL 162.5 ± 
87.8

157.3 ± 80.1 159.8 ± 83.8 0.538

Hs C-reactive protein, mg/L 1.44 ± 
7.40

4.54 ± 21.46 3.05 ± 16.36 0.056

Ejection fraction, % 64.0 ± 
12.6

65.2 ± 11.6 64.6 ± 12.1 0.356

Previous PCI, n (%) 40 (20.8) 31 (14.7) 71 (17.6) 0.266

Previous CABG, n (%) 3 (1.6) 4 (1.9) 7 (1.7) 0.266

Signi�cant lesion, n (%) 282 (49.0) 293 (51.0) 575 (100) 0.225

Numbers of SL/patient 282/192 293/211 575/403  

Multivessel disease 64 (33.3) 71 (33.6) 135 (33.5) 0.946

Location        

LAD, n (%) 125 (44.4) 122 (41.6) 247 (43.0) 0.134

LCX, n (%) 85 (30.1) 86 (29.4) 171 (29.7) 0.476

RCA, n (%) 72 (25.5) 85 (29.0) 157 (27.3) 0.567

Percent diameter stenosis (%) 92.1 ± 8.0 91.3 ± 7.9 91.7 ± 7.9 0.288

Intermediate lesion, n (%) NA 291 (100) 291 (100) NA

Numbers of IL/patient NA 291/211 291/211 NA

Location        

LAD, n (%) NA 119 (40.9)   NA

LCX, n (%) NA 66 (22.7)   NA

RCA, n (%) NA 106 (36.4)   NA

Percent diameter stenosis (%) NA 54.4 ± 13.2   NA

Treatment for signi�cant lesion
(Patient level)

192 (100) 211 (100) 404(100) 0.496

IL, intermediate lesion; SL, signi�cant lesion; FU, follow-up ACS, acute coronary syndrome; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; Hs C-reactive protein, high-sensitivity C-reactive
protein; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; LAD, left anterior
descending artery; LCX, left circum�ex artery; RCA, right coronary artery.
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Variables IL (-)

N = 192
(47.6)

IL (+)

N = 211 (52.4)

Total

N = 403 (100)

p-value

PCI + optimal medication 163 (84.9) 174 (82.5) 338 (83.7)  

Optimal medication only 29 (15.1) 37 (17.5) 66 (16.3)  

IL, intermediate lesion; SL, signi�cant lesion; FU, follow-up ACS, acute coronary syndrome; HDL, high-
density lipoprotein; LDL, low-density lipoprotein; Hs C-reactive protein, high-sensitivity C-reactive
protein; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; LAD, left anterior
descending artery; LCX, left circum�ex artery; RCA, right coronary artery.

3.2. Angiographic �ndings
There were 575 SLs in 403 patients in this study. The IL (-) group had 282 SLs in 192 patients, and the IL
(+) group had 293 SLs and 291 combined ILs (1.38 ILs/patient) in 211 patients (Table 1). There were 135
patients with signi�cant multivessel disease in the study population, and there was no signi�cant
difference between the IL (-) and IL (+) groups (n = 64, 33.3% vs. n = 71, 33.6%, p = 0.946) (Table 1). SL
was most frequently located in the left anterior descending artery (LAD, n = 247, 43.0%), followed by left
circum�ex artery (LCX, n = 171, 29.7%) and right coronary artery (RCA, n = 157, 27.3%). There was no
signi�cant difference in angiographic percent diameter stenosis of SL (92.1 ± 8.0% vs. 91.3 ± 7.9%, p = 
0.288) between the IL (-) and IL (+) groups. In IL (+) group, IL was most frequently located in the LAD (n = 
119, 40.9%), followed by RCA (n = 106, 36.4%) and LCX (n = 66, 22.7%). The mean angiographic percent
diameter stenosis of IL was 54.4 ± 13.2%.

Most patients with SLs (IL [-] = 163 patients and IL [+] = 174 patients, p = 0.496) underwent PCI along with
optimal medication in all subjects (Table 1). The remaining patients (n = 66) were treated with optimal
medication only for various reasons, including old age, chronic total occlusion, and signi�cant
comorbidities.

3.3. Clinical outcomes
During a mean follow-up period of 118.5 ± 5.5 months, 135 MACEs occurred, with 56 and 79 events
occurring in the IL (-) and IL (+) groups, respectively (Table 2). There was no signi�cant difference in the
occurrence of MACEs (death, 7.8% vs. 12.3%, p = 0.135; MI, 0.0% vs. 2.4%, p = 0.062; stroke, 5.7% vs. 6.6%,
P = 0.707; and any RVSC, 19.8% vs. 4.6%, p = 0.243) between the IL (-) and IL (+) groups (Table 2).
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Table 2
Comparison of MACE between 2 groups

Variables IL (-)

N = 192 (47.6)

IL (+)

N = 211 (52.4)

All events

N = 403 (100)

p-value

SL, n (%) 282 (49.0) 293 (51.0) 575 (100) 0.225

IL, n (%) NA 291 (100) 291 (100) NA

MACE, n (%) 56 (29.2) 79 (37.4) 135 (33.5) 0.079

Death, n (%) 15 (7.8) 26 (12.3) 41 (10.2) 0.135

MI, n (%) 0 (0.0) 5 (2.4) 5 (1.2) 0.062

New lesion, n (%)† NA 3 (1.4) 3 (0.7) NA

Stented lesion, n (%)‡,¶ NA 2 (0.9) 2 (0.5) NA

Stroke, n (%) 11 (5.7) 14 (6.6) 25 (6.2) 0.707

Revascularization, n (%) 38 (19.8) 52 (24.6) 90 (22.3) 0.243

New lesion, n (%)† 7 (3.6) 12 (5.7) 19 (4.7) 0.334

SL, n (%)§ 7 (3.6) 3 (1.4) 10 (2.5) 0.204

IL, n (%) NA 11 (5.2) 11 (2.7) 0.001

Stented lesion, n (%)‡ 26 (13.5) 27 (12.8) 53 (13.2) 0.825

MACE, major adverse cardiovascular event; SL, signi�cant lesion; IL, intermediate lesion; MI,
myocardial infarction; NA, not applicable

† De novo coronary artery stenosis lesion, which initially looked normal or stenosed less than 30% at
the baseline angiogram

‡ Lesions related to previously inserted stents, such as stent thrombosis or in-stent restenosis

§ Lesions initially treated with optimal medication only.

¶ Follow-up coronary angiogram revealed that 1 patient had MI due to very late stent thrombosis
(aspirin stopped for polypectomy), and 1 patient had MI due to in-stent restenosis.

The most common RVSC lesion was a previously stented lesion (13.2% during 10 years follow-up period),
found in 26 and 27 patients in the IL (-) and IL (+) groups, respectively (p = 0.825). There was no
signi�cant difference in the occurrence of new lesions, i.e., which looked normal or was stenosed less
than 30%, RVSC rate between the IL (-) and IL (+) groups (n = 7, 3.6% vs. n = 12, 5.7%, p = 0.334) during the
10-year follow-up period. RVSC rate of SLs, which were initially treated with optimal medication, was 2.5%
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in all subjects during the follow-up period, while the IL-related RVSC rate was 5.2%, which was similar to
that of new lesion RVSC (5.7%) (Table 2).

3.4. Predictors for MACE and RVSC
Adjusted multivariate Cox proportional hazard analysis identi�ed two variables as predictors of total
MACE rate: number of ILs (hazard ratio (HR) 1.366, 95% con�dence interval (CI) 1.114–1.675, p = 0.003)
and ejection fraction (HR 0.986, 95% CI 0.972–0.999, p = 0.041, Table 3). The predictors of total RVSC
events were IL location (RCA, HR 1.665, 95% CI 1.078–2.571, p = 0.021) and hypertension (HR 1.713, 95%
CI 1.093–2.683, p = 0.019, Table 3). The predictor of IL-related RVSC events was the number of ILs (HR
3.356, 95% CI 1.730–6.510, p ≤ 0.001, Table 3).
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Table 3
Multivariable Cox proportional hazard analysis for MACE

Total MACE    

  Unadjusted model Adjusted model

Variables HR 95% CI p-value HR 95% CI p-value

ACS 1.167 0.823–1.656 0.387        

Group(Presence of IL) 1.395 0.990–1.965 0.057        

Multi-vessel disease 1.418 1.000–2.012 0.050 1.396 0.971–2.008 0.072  

Number of IL 1.318 1.081–1.607 0.006 1.366 1.114–1.675 0.003  

IL in the LCX 1.714 1.148–2.561 0.008        

IL in the RCA 1.463 1.023–2.093 0.037        

SL in the LAD 1.405 0.984–2.007 0.061        

Age 1.018 1.002–1.034 0.025 1.014 0.998–1.031 0.082  

EF 0.985 0.971–0.998 0.025 0.986 0.972–0.999 0.041  

Total RVSC            

  Unadjusted model Adjusted model

Variables HR 95% CI p-value HR 95% CI p-value

ACS 1.330 0.875–2.022 0.181      

Number of IL 1.362 1.071–1.732 0.012      

IL in the RCA 1.693 1.103–2.600 0.016 1.665 1.078–2.571 0.021

Previous PCI 1.581 0.989–2.527 0.056      

HTN 1.725 1.101–2.701 0.017 1.713 1.093–2.683 0.019

IL related RVSC            

  Unadjusted model Adjusted model

Variables HR 95% CI p-value HR 95% CI p-value

ACS 1.652 0.504–5.422 0.408      

Number of IL 3.356 1.730–6.510 ≤ 0.001 3.356 1.730–6.510 ≤ 0.001

MACE, major adverse cardiovascular event; RVSC, revascularization; ACS, acute coronary syndrome;
SL, signi�cant lesion; IL, intermediate lesion; LAD, left anterior descending artery; LCX, left circum�ex
artery; RCA, right coronary artery; EF, ejection fraction; HTN, hypertension; PCI, percutaneous coronary
intervention; HR, hazard ratio; CI, con�dence interval



Page 12/18

Total MACE    

IL in the LAD 4.383 1.282–14.980 0.018      

IL in the RCA 5.090 1.490–17.392 0.009      

MACE, major adverse cardiovascular event; RVSC, revascularization; ACS, acute coronary syndrome;
SL, signi�cant lesion; IL, intermediate lesion; LAD, left anterior descending artery; LCX, left circum�ex
artery; RCA, right coronary artery; EF, ejection fraction; HTN, hypertension; PCI, percutaneous coronary
intervention; HR, hazard ratio; CI, con�dence interval

The Kaplan–Meier curves for the primary endpoint during the 10-year follow-up period are shown in
Fig. 1. The 10-year cumulative total MACE-free survival rate signi�cantly decreased (70.8% vs. 67.9% vs.
52.7%, p = 0.014) as the number of ILs increased (Fig. 1A). The 10-year, cumulative total RVSC-free
survival rate was signi�cantly lower (68.9% vs. 80.8%, p = 0.015) in patients with ILs in the RCA than
those with ILs not in the RCA (Fig. 1B). The 10-year cumulative IL-related RVSC-free survival rate was
signi�cantly decreased (100% vs. 97.1% vs. 90.5%, p ≤ 0.001) as the number of ILs increased (Fig. 1C).

4. Discussion
The main �ndings of this study were that the 10 years clinical outcomes for patients with IL were
excellent; speci�cally, they were better than the outcomes of patients with SL who had stented lesions,
especially in terms of RVSC rate (5.2% vs. 13.2%). Further, the number of ILs, IL location (RCA), ejection
fraction, and hypertension were signi�cantly associated with the occurrence of MACEs during the 10-year
follow-up period in patients with SL.

The treatment decisions for ILs are undertaken based on their functional assessment. (5, 8, 22, 23)
However, almost 2/3 of the ILs were FFR-negative (FFR > 0.8), and there are no data on the long-term
results of stented IL in FFR-positive patients. (24) We expect that stented ILs will have a similar result to
the stented culprit lesions. Furthermore, there are insu�cient data on the long-term clinical outcomes of
ILs that were not stented in patients with SL, and whether risks related to stent placement, such as
periprocedural complications, longer-term bleeding, stent thrombosis, the incidence of restenosis, and the
cost related to FFR and stenting, are present even in patients with ILs. (25–27)

To the best of our knowledge, this is the �rst study to examine the impact of ILs that were treated only
with optimal medical treatment on the long-term clinical outcomes in patients with SL. MACE and IL-
related RVSC rates in patients with SL were associated with the number of ILs but not with ILs
themselves. Two important points regarding these results should be considered. First, a single IL did not
affect MACE in patients with SL. This suggests that a single IL can be managed using optimal medical
treatment alone. Second, the IL-related RVSC rate was only 5.2%, which was considerably lower than that
of stented lesions of SL (13.2%) during the 10-year follow up. This result suggests that the total IL-related
RVSC rate was acceptably low, especially compared to the rate in patients with stented lesions due to SL,
although multiple ILs were a signi�cant predictor of IL-related RVSC rates in this study.
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In our study, the number of ILs was an important long-term predictor of MACE and IL-related RVSC rates
in patients with SL. We believe that multiple ILs could indicate a type of multivessel disease that
represents a systemic atherosclerotic burden resulting from diffuse and pathologic in�ammatory
processes or endothelial dysfunction. Thus, it is known to be an important predictor of MACE in patients
with CAD, (28, 29) as was also observed in our study.

The Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation trial showed that the
addition of PCI to optimal medical therapy did not reduce the cardiovascular event risk in patients with
stable CAD. (15) The International Study of Comparative Health Effectiveness with Medical and Invasive
Approaches trial also showed that invasive intervention was not better than medical therapy alone in
patients with stable CAD. (16) The results of these studies showed that routine additional RVSC with
stenting strategy did not lead to better outcomes compared to conservative medical treatment in patients
with stable CAD. Our study population was different from the two aforementioned studies; that is, we had
an all-comer study population, and most culprit lesions were already treated with stenting. Despite these
differences, our results showing that the presence of ILs did not affect MACEs in patients with SL who did
not receive invasive treatment are consistent with the �ndings of the previous studies.

An IL occurring in the RCA was a signi�cant predictor of the total RVSC rate and was related to the IL-
related RVSC rate and total MACEs in the study subjects. Patients with IL in the RCA had a higher IL-
related RVSC rate, although this was not statistically signi�cant in the multivariate analysis. The possible
mechanism was unclear, but this result was consistent with previous observational studies showing that
CAD in the RCA progresses more rapidly, so stenosis in the RCA may make the patients more likely to
develop MACEs than stenosis in other epicardial coronary arteries. (18, 30, 31)

Our study has some limitations. First, due to the single-center, retrospective nature of the study, selection
bias could not be excluded. Second, our study analyzed lesion stenosis severity, not lesion length or
irregularity, which are also important geometric parameters that affect coronary hemodynamics and
resistance. Most ILs analyzed in our study were short; therefore, the lesion length and irregularities did not
signi�cantly differ. Third, given that the study lasted for almost ten years, we could not quantify the
effects of medications (and changes in medications throughout the study) on the clinical outcomes.
Future, large scale, prospectively designed studies can address these limitations and help con�rm our
results.

5. Conclusion
Our study suggests that IL can be managed with optimal medical treatment, with acceptable clinical
outcomes in patients with SL. Patients with multiple ILs and/or ILs in the RCA were at higher risk of
developing MACEs, although, their outcomes were still favorable compared to those of patients with a
stented lesion. Thus, optimal medical treatment can be regarded as an alternative to routine FFR
measurements in treating ILs in patients with SL.
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Abbreviations
IL
Intermideate coronary lesion
CAD
Coroanary artery disease
FFR
Fractional �ow reserve
PCI
Percutaneous coronary intervention
MACE
Major adverse clinical effects
SL
Signi�cant coronary lesion
MI
Myocardial infarction
RVSC
Revascularizaiton
LAD
Left anterior descending artery
LCX
Left circum�ex artery
RCA
Right coronary artery
HR
Hazard ratio
CI
Con�dence interval
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Figures

Figure 1

A: Kaplan–Meier curves for total MACE free survival rate according to the number of ILs, B: Kaplan–Meier
curves for total RVSC free survival rate according to the presence of IL in the RCA, C: Kaplan–Meier
curves for IL related RVSC free survival rate according to the number of ILs in total study subjects during
the 10-year follow-up period.

MACE, major adverse cardiovascular event; RVSC, revascularization; IL, intermediate lesion; RCA, right
coronary artery


