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Background P
1 COroNary CT Angiograp
rognostic significance of non-obstructive left main (LM) disease was recently reported. However, the
influence of diabetes mellitus (DM) on event rates in patients with and without non-obstructive LM disease
is not well-known.
Methods W
e evaluated 27,252 patients undergoing coronary computed tomographic angiography from the COro-
Nary CT Angiography Evaluation For Clinical Outcomes: An InteRnational Multicenter (CONFIRM)
Registry. Cumulative long-term incidence of all-cause mortality (ACM) was assessed between DM and
non-DM patients by normal or non-obstructive LM disease (1–49% stenosis).
Results T
he mean age of the study population was 57.6±12.6 years. Of the 27,252 patients, 4,434 (16%) patients had
DM. A total of 899 (3%) deaths occurred during the follow-up of 3.661.9. years. Compared to patients with
normal LM, those with non-obstructive LM had more pronounced overall coronary atherosclerosis and
more cardiovascular risk factors. After clinical risk factors, segment involvement score, and stenosis
severity adjustment, compared to patients without DM and normal LM, patients with DM were associated
with increased ACM regardless of normal (HR 1.48, 95% CI 1.22–1.78, p,0.001) or non-obstructive LM (HR
1.46, 95% CI 1.04–2.04, p=0.029), while nonobstructive LM disease was not associated with increased ACM
in patients without DM (HR 0.85, 95% CI 0.67–1.07, p=0.165) and there was no significant interaction
between DM and LM status (HR 1.03, 95% CI 0.69–1.54, p=0.879).
Conclusion F
rom the CONFIRM registry, we demonstrated that DM was associated with increased ACM. However,
the presence of non-obstructive LM was not an independent risk marker of ACM, and there was no sig-
nificant interaction between DM and non-obstructive LM disease for ACM.
Keywords Coronary computed tomographic angiography � Diabetes mellitus � Nonobstructive coronary artery dis-

ease � Left main � All-cause mortality
Introduction
The prevalence of diabetes mellitus (DM) is increasing
gradually, and DM is associated with excess cardiovascular
risk [1,2]. Also, a higher prevalence of coronary artery dis-
ease (CAD) and more severe manifestations are found in
patients with DM [3], and a recent study showed that pa-
tients with DM have more significant plaque progression,
notably significantly higher progression in adverse plaques,
defined as low attenuation plaque, spotty calcification, and
positive remodelling, than those without DM [4]. Recently, a
prognostic impact of non-obstructive left main (LM) disease
visualised by coronary computed tomographic angiography
(CCTA) has been demonstrated [5] and rapid plaque pro-
gression, as well as a high prevalence of high-risk plaques,
were found in patients with non-obstructive LM disease [6].
Therefore, non-obstructive LM disease is regarded as an
aggressive marker of phenotype of CAD. In daily clinical
practice, CCTA frequently detects non-obstructive LM
hy Evaluation For Clinical Outcomes: An InteRnational M
disease. However, the impact of non-obstructive LM disease
on prognosis among patients with and without DM has not
been thoroughly evaluated.
Therefore, we aimed to evaluate the long-term outcomes of

patients undergoing CCTA according to the diabetic status
and the presence of non-obstructive LM disease detected by
CCTA as well as the interaction between DM and non-
obstructive LM disease in a real-world cohort.
Methods
Study Population
The CONFIRM Registry1 is an open-label, international,
multicentre observational registry designed to investigate
associations between a patient’s clinical data, CCTA find-
ings, and incident adverse clinical events. The details of the
study design have been described previously [7]. In this
study, overall 35,281 patients who underwent CCTA

ulticenter Registry.
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between December 2002 and May 2011 were analysed.
Diabetes mellitus was defined by diagnosis of a physician
and/or use of diabetic medications. Hypertension was
defined as a history of high blood pressure or treatment with
antihypertensive medication. Hyperlipidaemia was defined
as known and needed treatment according to the guideline at
that time but untreated or current treatment with lipid-
lowering medication. Coronary artery disease (CAD) Con-
sortium 2 (CAD2) clinical risk scores included age, gender,
symptoms, setting, DM, hypertension, hyperlipidaemia,
smoking and body mass index [8].
We excluded patients with missing information on LM

stenosis severity (n=3,220), obstructive LM stenosis (n=730),
history of CAD, previous percutaneous coronary interven-
tion (PCI) or coronary artery bypass graft (n=2,998), incom-
plete risk factors (n=976) and incomplete data of all-cause
mortality (ACM) (n=105). Finally, 27,252 patients were ana-
lysed and followed up till December 2013. All sites had the
approval of their respective institutional review boards and
were compliant with the Health Insurance Portability and
Accountability Act, where applicable. This study was
consistent with the principles of the Declaration of Helsinki.

Image Acquisition and Analysis
All CCTA exams were performed using standardised CCTA
protocols as defined by guidelines of the Society of Cardio-
vascular Computer Tomography [9,10]. All exams were per-
formed by at least 64-detector rows scanners, and a 16-
segment coronary vascular model was used when interpret-
ing. In each coronary artery, coronary atherosclerosis was
defined as any tissue structure .1 mm2 in size within or
adjacent to the coronary artery lumen that could be discrim-
inated from surrounding pericardial tissue, epicardial fat, or
the vessel lumen itself. The luminal stenosis of coronary
atherosclerosis lesions were determined by visual estimation
per current guidelines [11]. Maximal stenosis severity was
categorised into a four-point scale, defined as no CAD (no
plaque), mild CAD (maximal stenosis 1–49%), moderate CAD
(maximal stenosis 50–69%), and severe CAD (.70% stenosis).
Left main stenosis was also categorised as normal (0% steno-
sis) or non-obstructive (1–49% stenosis) by visual assessment.
Segment involvement score (SIS), which measures the extent
of plaque by semi-quantitatively, was also measured [12].

Patient Follow-Up
Patients’ events were determined at each local site by a
dedicated physician and/or research nurse by interview,
telephone calls and/or review of medical records. In the
United States, ACM was additionally assessed by the query
of the National Death Index.

Statistical Analysis
All-cause mortality was our primary endpoint. Continuous
variables are expressed as mean 6 SD, and categorical var-
iables are presented as absolute counts and percentages.
Patients were divided into four groups according to the
presence of DM and non-obstructive LM disease. Kaplan-
Meier curves were compared using the log-rank test. Pro-
portional hazard assumption was checked by graphical
assessment of Schoenfeld residuals and Cox proportional
hazards models were used to assess if there was an interac-
tion between DM and LM status. We made two multivari-
able Cox proportional hazards models and variables were
chosen by clinical decision. Age, sex, hypertension, hyper-
lipidaemia, current smoking, family history of premature
CAD, and angina typicality were included in model 1 to
adjust for baseline demographics and CAD risk factors. In
model 2, SIS and the number of obstructive vessels were
added to model 1 to adjust for plaque burden.

To evaluate the effects of baseline low density lipoprotein
(LDL) value and medications, we performed sensitivity
analysis in patients with available data. Instead of hyper-
lipidaemia, baseline LDL value was included in model 1 and
2. Another model, 3, was made which included covariables
with model 2 and baseline medications including aspirin,
beta blocker, angiotensin-converting-enzyme inhibitors/
angiotensin II receptor blockers and statins. A two-tailed p-
value ,0.05 was considered statistically significant. All sta-
tistical analyses were performed using STATA version 14
(StataCorp, College Station, TX, USA).
Results
Clinical and CCTA Characteristics of the
Study Population
The baseline characteristics of the study population are
summarised in Table 1. The mean age of the population was
57.6±12.6 years, and 14,860 (55%) patients were male. Of the
27,252 patients, 4,434 (16%) patients had DM, 3,561 (13%)
patients had non-obstructive LM disease and 726 (3%) pa-
tients had both DM and non-obstructive LM disease.
Compared to patients without DM, patients with DM were
older and had more typical angina, hypertension and
hyperlipidaemia (p,0.001). CAD2 clinical risk scores of pa-
tients with DM were two-fold higher than those of patients
without DM (p,0.001). Non-obstructive LM disease and
obstructive non-LM disease were also more common in pa-
tients with DM (p,0.001). Mean SIS of all patients was
2.062.6, and patients with DM had higher SIS than patients
without DM (2.762.8 vs 1.862.5, p,0.001).

Compared to patients with normal LM, patients with non-
obstructive LM were older, more male, had more hyperten-
sion, hyperlipidaemia, and DM (p,0.001) (Table 2).
Obstructive non-LM disease was also more prevalent in pa-
tients with non-obstructive LM disease (p,0.001). The SIS of
the patients with non-obstructive LM disease was much
higher than those of patients with normal LM (5.462.9 vs
1.562.1, p,0.001) (Table 2).

We divided the study population into four groups ac-
cording to diabetic and LM status, and clinical characteristics
were shown in Table 3. Baseline medication history and
laboratory results from limited sites were also shown in



Table 1 Baseline characteristics of patients with or without diabetes mellitus.

All Patients (n=27,252) Patients Without DM (n=22,818) Patients With DM (n=4,434) P-value

Age, yrs 58613 57613 61611 ,0.001

Male 14,860 (54.5%) 12,513 (54.8%) 2,347 (52.9%) 0.020

Hypertension 16,461 (60.4%) 12,885 (56.5%) 3,576 (80.7%) ,0.001

Hyperlipidaemia 15,468 (56.8%) 12,222 (53.6%) 3,246 (73.2%) ,0.001

Current smoking 4,857 (17.8%) 4,072 (17.9%) 785 (17.7%) 0.822
Family history of early CAD 9,785 (35.9%) 8,273 (36.3%) 1,512 (34.1%) 0.006

Typical angina 3,879 (16.4%) 3,117 (15.7%) 762 (19.9%) ,0.001

CAD2 clinical risk score 17.7617.3 15.1615.3 31.6619.9 ,0.001

LM status

Normal LM 23,691 (86.9%) 19,983 (87.6%) 3,708 (83.6%) ,0.001

Nonobstructive LM (1–49%) 3,561 (13.1%) 2,835 (12.4%) 726 (16.4%)

Extent of CAD

No plaque 11,743 (43.1%) 10,371 (45.5%) 1,372 (30.9%) ,0.001
Nonobstructive CAD (1–49%) 9,051 (33.2%) 7,612 (33.4%) 1,439 (32.5%)

1–vessel 3,823 (14.0%) 2,931 (12.9%) 892 (20.1%)

2–vessel 1,710 (6.3%) 1,266 (5.6%) 444 (10.0%)

3–vessel 925 (3.4%) 638 (2.8%) 287 (6.5%)

SIS 2.062.6 1.862.5 2.762.8 ,0.001

Abbreviations: CAD2, coronary artery disease Consortium 2; DM, diabetes mellitus; CAD, coronary artery disease; LM, left main; SIS, segment involvement score.
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Supplement Table 1. Patients with DM and nonobstructive
LM disease had most pronounced atherosclerosis among the
four groups.

Outcomes According to Diabetes and Left
Main Disease
A total of 899 (3%) deaths occurred during the follow up of
3.661.9 years. Figure 1 shows the cumulative ACM of each
Table 2 Baseline characteristics of patients according to left m

All Patients (n=27,252) Normal

Age, yrs 58613 57613

Male 14,860 (54.5%) 12,485 (
Hypertension 16,461 (60.4%) 13,960 (

Hyperlipidaemia 15,468 (56.8%) 13,106 (

Diabetes mellitus 4,434 (16.3%) 3,708 (

Current smoking 4,857 (17.8%) 4,182 (

Family history of early CAD 9,785 (35.9%) 8,511 (

Typical angina 3,879(16.4%) 3,386 (

CAD2 clinical risk score 17.7617.3 16.5616

Extent of CAD
No plaque 11,743 (43.1%) 11,743 (

Nonobstructive 1–49% 9,051 (33.2%) 7,135 (

1-vessel 3,823 (14.0%) 2,937 (

2-vessel 1,710 (6.3%) 1,221 (

3-vessel 925 (3.4%) 655 (

SIS 2.062.6 1.562.1

Abbreviations: CAD2, coronary artery disease Consortium 2; CAD, coronary artery
group. Among the four groups, patients with DM and non-
obstructive LM disease had the highest ACM rate (7.2%).
Patients with non-obstructive LM disease and without DM
had similar ACM compared to patients with DM and normal
LM (4.6% vs 4.9%).
Table 4 shows the uni- and multivariate hazard ratio of

ACM in the four groups. In univariate analysis, compared to
patients with normal LM and no DM, non-obstructive LM
was associated with increased rates of ACM in patients with
ain status.

LM (n=23,691) Nonobstructive LM (n=3,561) P-value

64610 ,0.001

52.7%) 2,375 (66.7%) ,0.001
58.9%) 2,501 (70.2%) ,0.001

55.3%) 2,362 (66.3%) ,0.001

15.7%) 726 (20.4%) ,0.001

17.7%) 675 (19.0%) 0.058

35.9%) 1,274 (35.8%) 0.863

16.4%) 493 (16.4%) 0.973

.6 26.0619.2 ,0.001

49.6%) 0 (0%) ,0.001

30.1%) 1,916 (53.8%)

12.4%) 886 (24.9%)

5.2%) 489 (13.7%)

2.8%) 270 (7.6%)

5.462.9 ,0.001

disease; LM, left main; SIS, segment involvement score.



Table 3 Baseline characteristics of patients according to left main status and diabetes mellitus.

Normal LM1No
DM
N=19,983

Normal LM1DM
N=3,708

Nonobstructive LM 1 No
DM
N=2,835

Nonobstructive LM 1
DM
N=726

P-
value

Age 56613 60611 64611 6569 ,0.001

Male 10,617 (53.1%) 1,868 (50.4%) 1,896 (66.9%) 479 (66.0%) ,0.001

Hypertension 10,991 (55.0%) 2,969 (80.1%) 1,894 (66.8%) 607 (83.6%) ,0.001

Hyperlipidaemia 10,427 (52.2%) 2,679 (72.3%) 1,795 (63.3%) 567 (78.1%) ,0.001

Current smoking 3,533 (17.7%) 649 (17.5%) 539 (19.0%) 136 (18.7%) 0.297

Family history of early CAD 7,262 (36.3%) 1,249 (33.7%) 1,011 (35.7%) 263 (36.2%) 0.021

Typical angina 2,726 (15.6%) 660 (20.4%) 391 (16.3%) 102 (17.0%) ,0.001
CAD2 clinical risk score 14.0614.6 30.2619.7 22.8617.7 39.0619.5 ,0.001

Extent of CAD

No plaque 10,371 (51.9%) 1,372 (37.0%) 0 (0%) 0 (0%) ,0.001

Nonobstructive 1–49% 6,024 (30.2%) 1,111 (30.0%) 1,588 (56.0%) 328 (45.2%)

1-vessel 2,241 (11.2%) 696 (18.8%) 690 (24.3%) 196 (27.0%)

2-vessel 899 (4.5%) 322 (8.7%) 367 (13.0%) 122 (16.8%)

3-vessel 448 (2.2%) 207 (5.6%) 190 (6.7%) 80 (11.0%)

SIS 1.462.0 2.062.3 5.362.9 5.962.9 ,0.001

Abbreviations: CAD2, coronary artery disease Consortium 2; CAD, coronary artery disease; LM, left main; SIS, segment involvement score; DM, diabetes mellitus.
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DM and without DM (HR 3.15, 95% CI 2.37–4.19, p,0.001 vs
HR 1.88, 95% CI 1.55–2.27, p,0.001). Patients with DM and
non-obstructive LM had more than a three-fold increased
risk of ACM compared to patients without DM and normal
LM.
However, after adjusting for clinical and CAD risk factors,

patients with non-obstructive LM disease and without DM
did not have increased risk in ACM (HR 1.17, 95% CI
0.95–1.45, p=0.139) in multivariate analysis model 1. Patients
with DM were associated with increased ACM regardless of
normal (HR 1.58, 95% CI 1.31–1.90, p,0.001) or non-
obstructive LM (HR 2.07, 95% CI 1.49–2.87, p,0.001) in
model 1. In model 2, after adjusting for the SIS and the
number of obstructive vessels in addition to model 1, similar
results were observed. Patients with DM still had increased
risk of ACM in both normal LM (HR 1.48, 95% CI 1.22–1.78,
p,0.001), and non-obstructive LM (HR 1.46, 95% CI
1.04–2.04, p=0.029). Patients with non-obstructive LM dis-
ease and without DM also did not have increased risk in
ACM (HR 0.85, 95% CI 0.67–1.07, p=0.165). There was no
significant interaction between DM and LM status in model 1
(HR 0.88, 95% CI 0.59–1.32, p=0.543) and model 2 (HR 1.03,
95% CI 0.69–1.54, p=0.879, Table 5). Adjusted cumulative
ACM in each group by model 2 was shown in Figure 2.
We also evaluated the ACM in each gender separately. In

male patients, patients with DM were associated with
increased ACM regardless of normal (HR 1.48, 95% CI
1.14–1.93, p=0.004) or non-obstructive LM (HR 1.84, 95% CI
1.22–2.78, p=0.004) in model 1. Patients with nonobstructive
LM and without DM were not related with increased risk in
ACM (HR 1.00, 95% CI 0.75–1.33, p=0.995) in model 1. In
model 2, only patients with DM and normal LM were
associated with increased ACM compared to patients with
normal LM and without DM (HR 1.40, 95% CI 1.07–1.83,
p=0.014, Supplement Table 2).

In female patients, patients with DM were also associated
with increased ACM in both normal (HR 1.68, 95% CI
1.30–2.18, p,0.001) and nonobstructive LM (HR 2.45, 95% CI
1.44–4.16, p=0.001) in model 1. Contrary to male patients,
patients with nonobstructive LM disease and without DM
were also related with increased ACM in model 1 (HR 1.43,
95% CI 1.04–1.97, p=0.027). However, in model 2, only pa-
tients with DM and normal LM were associated with
increased ACM compared to patients with normal LM and
without DM (HR 1.54, 95% CI 1.19–2.01, p=0.001,
Supplement Table 3).

Sensitivity Analysis
After additionally adjusting baseline LDL values and medi-
cations (model 3), patients with DM and normal LM had
increased risk of ACM (HR 1.53, 95% CI 1.06–2.20, p=0.022).
However, nonobstructive LM disease did not associated with
increased risk of ACM in patients with DM and without DM
(HR 1.13, 95% CI 0.57–2.22, p=0.734 vs HR 0.66, 95% CI
0.40–1.07, p=0.094) (Supplement Table 4).
Discussion
In this study, we have observed that DMwas associated with
increased mortality regardless of the presence of non-
obstructive LM disease. However, the presence of non-
obstructive LM disease did not increase the risk of death,
and there was no significant interaction between
non-obstructive LM disease and DM. The prognostic value of
CCTA in patients with DM was well evaluated in the



Figure 1 Cumulative incidence of all-cause mortality by left main and diabetic status.
Abbreviations: DM, diabetes mellitus; LM, left main; Non-Obs, nonobstructive.
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previous study [13]. In the present study, we showed the
outcomes of patients according to diabetic status and the
presence of nonobstructive LM disease by CCTA.
Tancredi et al. [14] showed in a large cohort study, that

patients with DM were associated with a two- to three-fold
higher cardiovascular mortality rate compared to patients
without DM. In our study, we used not only clinical risk
factors but also CCTA findings, including the SIS and
obstructive vessel numbers in multivariate analysis, and
showed that DM was still associated with high mortality.
Plaque progression may be one of the reasons for high

event rates in patients with DM and greater plaque pro-
gression in patients with DM were well demonstrated in
previous studies using CCTA with quantitative plaque
analysis [4,15]. Moreover, Nicholls and colleagues demon-
strated greater atheroma volume progression in patients
with DM using intravascular ultrasound (IVUS) [16].
Table 4 Univariate and multivariate hazard ratio for all-cause

Unadjusted

HR (95% CI) P-value

Normal LM 1 No DM 1.00 Ref

Normal LM 1 DM 1.83(1.54-2.16) ,0.001

Non-obstructive LM 1 No DM 1.88(1.55-2.27) ,0.001

Non-obstructive LM 1 DM 3.15(2.37-4.19) ,0.001

Model 1 covariables include age, gender, hypertension, hyperlipidaemia, current sm

Model 2 covariables include those in model 1 plus the number of obstructive vesse

Abbreviations: DM, diabetes mellitus; LM, left main; CAD, coronary artery disease
Xie et al. [5] demonstrated that non-obstructive LM disease
was associated with increased adverse events in females but
not in males. Small luminal area of LM and more prevalent
positively remodelled non-obstructive plaques were regar-
ded as possible mechanisms of the adverse outcomes in fe-
males with non-obstructive LM. In our study, nonobstructive
LM disease was also related to the increased risk of ACM in
only females, but not in males in model 1. However, in
model 2, nonobstructive LM disease was not associated with
an increased risk of ACM in both genders. Xie’s study pop-
ulation was from the same CONFIRM registry, but our study
population included that and was much larger than Xie’s
study (27,942 vs 5,166). We evaluated the differences in
baseline characteristics between Xie’s study population and
the others who are added to our study population. Xie’s
study population had more clinical risk factors and more
mortality.

Model 1 Model 2

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

1.00 Ref 1.00 Ref

1.58(1.31-1.90) ,0.001 1.48(1.22-1.78) ,0.001

1.17(0.95-1.45) 0.139 0.85(0.67-1.07) 0.165

2.07(1.49-2.87) ,0.001 1.46(1.04-2.04) 0.029

oking, family history of premature CAD, angina typicality.

ls and the segment involvement score.

.



Table 5 Univariate and multivariate hazard ratio for all-cause mortality as stratified by status of diabetes and left main
status.

Unadjusted Model 1 Model 2

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

No DM 1.00 Ref 1.00 Ref 1.00 Ref

DM 1.83(1.54-2.16) ,0.001 1.80(1.49-2.17) ,0.001 1.49(1.23-1.79) ,0.001

Normal LM 1.00 Ref 1.00 Ref 1.00 Ref

Non-obstructive LM 1.88(1.55-2.27) ,0.001 1.98(1.60-2.45) ,0.001 0.92(0.73-1.15) 0.458

Interaction 0.92(0.64-1.32) ,0.653 0.88(0.59-1.32) 0.543 1.03(0.69-1.54) 0.879

Model 1 covariables include age, gender, hypertension, hyperlipidaemia, current smoking, family history of premature CAD, angina typicality.

Model 2 covariables include those in model 1 plus the number of obstructive vessels and the segment involvement score.

Abbreviations: DM, diabetes mellitus; LM, left main; CAD, coronary artery disease.
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obstructive coronary artery diseases than the others
(Supplement Table 5).
Non-obstructive LM disease is known as a marker of se-

vere CAD and the impact of non-obstructive LM disease on
plaque progression is well documented in prior work
demonstrating that patients with non-obstructive LM disease
had a greater annual rate of total plaque volume progression
compared to patients with normal LM (26.5631.4 vs
14.9620.1 mm3/yr, p,0.001) [6]. Also, Ricciardi et al. [17]
showed that LM disease detected by IVUS is an independent
predictor of cardiac events. The authors demonstrated that
angiographically silent LM disease detected by IVUS pre-
dicted worse clinical outcomes and the presence of DM had
an independent impact on cardiovascular prognosis.
Figure 2 Cumulative incidence of all-cause mortality by left ma
Model 2 covariables include age, gender, hypertension, hyperl
CAD, angina typicality, the number of obstructive vessels and t
Abbreviations: CAD, coronary artery disease; Non-Obs, nonobs
Recently, Bangalore et al. reported outcomes of interme-
diate LM disease on CCTA, International Study of
Comparative Health Effectiveness with Medical and Invasive
Approaches (ISCHEMIA) intermediate LM sub-study at So-
ciety of Cardiovascular Angiography and Intervention 2020.
In their study patients with intermediate LM disease
(defined as 25–49%) were related with significantly higher
composite event rates (HR 1.31, 95% CI 1.06–1.61, p=0.0123),
but cardiovascular death and myocardial infarction risks
were not statistically significantly higher compared to those
without intermediate LM disease (defined as ,25%) (HR
1.24, 95% CI 0.99–1.55, p=0.0574). These findings are in
contrast to the results of our study. Differences in study
populations and the definition of nonobstructive LM might
in and diabetic status adjusted by model 2.
ipidaemia, current smoking, family history of premature
he segment involvement score.
tructive; LM, left main; DM, diabetes mellitus.
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be one of the reasons for this discrepancy. Ricciardi et al. [17]
included patients who underwent left anterior descending or
left circumflex artery percutaneous coronary intervention
(PCI) and defined mild LM disease as visual assessment less
than 20% diameter stenosis. Bangalore defined the interme-
diate LM as 25–49% stenosis and patients with moderate or
severe ischaemia were enrolled [18] in the ISCHEMIA trial.
In contrast, in our study, 43% of the study population had no
plaque at enrolment, and 1–49% stenosis in LM was regar-
ded as non-obstructive LM. Therefore, patients with the
minimal disease were possibly included in our study, and
the ACM of the nonobstructive LM disease group was
probably affected by those with minimal disease.
Also non-obstructive LM disease might influence the

clinician to use more aggressive medical, interventional, or
surgical treatment, and those also might affect the event rate.
It is well established that non-obstructive disease on
computed tomography (CT) angiography leads to better
utilisation and adherence of preventive therapies, as shown
in the Scottish Computed Tomography of the Heart (SCOT-
HEART) [19–21] and the Prospective Multicenter Imaging
Study for Evaluation of Chest Pain (PROMISE) [22] trials, as
well as numerous studies of adherence. This was one of the
factors that was associated with a 41% reduction in cardio-
vascular events in the SCOT-HEART Trial when CT angi-
ography was compared to functional testing. In our study,
patients with nonobstructive LM disease and without DM
had taken more preventive medications including statins
compared to patients without nonobstructive LM disease
and DM. We tried to adjust the baseline medication and lipid
levels, but the data of changes of the medication and lipid
levels, possibly intensification of preventive medications and
improvement of lipid levels, was lacking. An additional
study that evaluates the impact of changes of medication and
lipid levels on the outcomes of patients of nonobstructive LM
disease detected by CCTA appears warranted.
Several limitations of the current study need to be

addressed. First, not all of the study population had treat-
ment information. We could get the medication information
from only limited centres and therefore we could not adjust
the medication effects completely. Second, plaque progres-
sion is affected by the presence of CAD; a higher plaque
burden is known to influence plaque progression [23–26]. In
our study, to adjust for plaque burden, we used the SIS and
number of obstructive vessels, which may be suboptimal for
assessment of total atherosclerotic burden. Third, the prev-
alence of non-obstructive LM disease in patients with DM
was relatively low.
Conclusion
From the CONFIRM registry, we demonstrated that DM was
associated with increased ACM. However, the presence of
non-obstructive LM was not predictive for increased
mortality.
Funding
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