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Abstract
Glycemic control alone does not reduce cardiovascular events in patients with type 2 diabetes (T2D), and routine screening of all
T2D patients for asymptomatic coronary artery disease (CAD) is not effective for preventing acute cardiac events. We examined
the effectiveness of an aggressive screening protocol for asymptomatic CAD in T2D patients with advanced vascular
complications.
We designed a 3-year cohort study investigating the effectiveness of the aggressive coronary screening for T2D patients with

advanced vascular complications and no known coronary events using propensity score adjusted analysis at a national center in
Japan. Eligibility criteria included T2D without known coronary events and with any 1 of the following 4 complications: advanced
diabetic retinopathy, advanced chronic kidney disease, peripheral artery disease, or cerebrovascular disease. In the aggressive
screening group (n=122), all patients received stress single photon emission computed tomography and those exhibiting myocardial
perfusion abnormalities underwent coronary angiography. In the conventional screening group (n=108), patients were examined for
CAD at the discretion of their medical providers. Primary endpoint was composite outcome of cardiovascular death and nonfatal
cardiovascular events.
Asymptomatic CAD with ≥70% stenosis was detected in 39.3% of patients completing aggressive screening. The proportions

achieving revascularization and receiving intensive medical therapy within 90 days after the screening were significantly higher in the
aggressive screening group than in the conventional screening group [19.7% vs 0% (P<0.001) and 48.4% vs 9.3% (P<0.001),
respectively]. The cumulative rate of primary composite outcome was significantly lower in the aggressive screening group according
to a propensity score adjusted Cox proportional hazards model (hazard ratio, 0.35; 95% confidence interval, 0.12–0.96; P=0.04).
Aggressive coronary screening for T2D patients with advanced vascular complications reduced cardiovascular death and nonfatal

cardiovascular events.

Abbreviations: CAD = coronary artery disease, CAG = conventional coronary angiography, CKD = chronic kidney disease,
DMR = diabetic retinopathy, eGFR = estimated glomerular filtration rate, MDCT = multidetector-row computed tomography,
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MPI = myocardial perfusion imaging, PAD = peripheral arterial disease, SPECT = single photon emission computed tomography,
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1. Introduction

The incidence of type 2 diabetes (T2D) continues to increase
worldwide, and it is still difficult to halt the progression of
complications such as micro- and macrovascular diseases despite
adequate glycemic control.[1] Because the prognosis after acute
coronary syndrome and myocardial infarction is worse in T2D
patients compared with those without T2D,[2] the prevention of
these coronary events is of great importance for long-term
outcome. Intensive glycemic control did not prevent cardiovas-
cular and overall mortality,[3] necessitating the development of
improved screening strategies for the early detection of
cardiovascular complications.
Coronary artery stenosis in T2D patients often progresses

asymptomatically,[4–6] and it can result in serious acute cardiac
events.[7,8] A recent report suggested that nonobstructive
coronary artery disease (CAD) was associated with a significantly
greater 1-year risk of myocardial infarction and all-cause
mortality compared with no apparent CAD.[9] However, there
is no consensus on who to screen for asymptomatic CAD among
T2D patients. Traditional coronary risk factors such as
hypertension and dyslipidemia are not associated with silent
ischemia and asymptomatic CAD,[5,6] and recent large random-
ized controlled studies found that the routine screening of all T2D
patients for asymptomatic CAD is not effective for preventing
acute cardiac events.[10,11] Therefore, discriminative markers for
aggressive coronary screening are required. Recent studies have
suggested that advanced microvascular diseases such as diabetic
retinopathy and nephropathy are associated with an increased
risk for cardiovascular diseases.[12–14] Moreover, patients with
macrovascular diseases such as peripheral arterial disease (PAD)
and cerebrovascular disease often have CAD.[15,16] On the basis
of these reports, we developed a novel aggressive screening
strategy for asymptomatic CAD targeting T2D patients with
advanced vascular complications but no known history of
coronary event.[17] This screening revealed that more than half of
the screened T2D patients had asymptomatic CAD with
myocardial perfusion abnormalities and ≥50% coronary steno-
sis.[17] However, whether this aggressive coronary screening
improves outcomes in T2D patients with advanced vascular
complications is unclear. Therefore, we hypothesized that our
aggressive coronary screening strategy targeting T2D patients
with advanced vascular complications will result in decreased
overall acute cardiovascular events presumably through detect-
ing many severe coronary stenoses that majorly result in
prophylactic intensive therapies. The aim of the present study
is to investigate the effectiveness of the aggressive coronary
screening for T2D patients with advanced vascular complications
and no known coronary event.

2. Methods

2.1. Study design, setting, and patients

We designed a 3-year cohort study investigating the effectiveness
of the aggressive coronary screening for T2D patients with
advanced vascular complications and no known coronary events
using propensity score adjusted analysis. Eligibility criteria were
2

the same as those in our previous study, T2D patients without
suggestive symptoms and history of coronary events between the
ages of 40 and 75 years who visited the clinic or were hospitalized
in our department between April 2009 and August 2010. In
addition, all study patients had at least 1 of the following
complications: advanced diabetic retinopathy (DMR), advanced
chronic kidney disease (CKD), PAD, and cerebrovascular disease.
Advanced DMRwas defined as proliferative diabetic retinopathy
or after photocoagulation. Advanced DMR was diagnosed by
at least 1 ophthalmologist. Advanced CKD was defined on the
basis of estimated glomerular filtration rate (eGFR)<30mL/min/
1.73m2 or eGFR<45mL/min/1.73m2 as well as albuminuria or
proteinuria corresponding to urine albumin ≥30mg/day, urine
albumin ≥30mg/g creatinine, or detection of urine protein by the
paper test. The eGFRwas calculated using the following formula,
as recommended by the Japanese Society of Nephrology: eGFR
(mL/min/1.73m2)=194�Cre�1.094�Age�0.287 (� 0.739 for
women).[18] PAD was defined as an ankle-brachial index of
<0.9, peripheral artery stenosis confirmed by radiological
imaging, or a history of surgical treatment for PAD. Cerebrovas-
cular disease was defined by a history of stroke or transient
ischemic attack. Exclusion criteria included known or suspected
coronary disease, the presence of antibodies to glutamic acid
decarboxylase, acute kidney injury, and very poor prognosis and
unsuitable conditions for testing. Inclusion and exclusion criteria
were confirmed from clinical records, laboratory data, and
questionnaires by at least 2 independent diabetologists. Disagree-
ments between the reviewers were resolved by a third diabetol-
ogist. This study was approved by the institutional review board
of the National Center for Global Health and Medicine.

2.2. Aggressive and conventional coronary screening

We assigned patients who satisfied the study participation criteria
but did not undergo aggressive coronary screening between April
2009 and August 2010 to the conventional screening group.
Patients in the aggressive screening group received predesigned
examinations for coronary stenosis at the start of the follow-up
during the same period (Supplemental Figure 1, http://links.lww.
com/MD/B195).[17]

In the aggressive screening group, we first performed
myocardial perfusion imaging (MPI) and electrocardiogram-
gated stress single photon emission computed tomography
(SPECT) using a dual-headed gamma camera (E.cam; Siemens,
Munich, Germany). Technetium-99m tetrofosmin SPECT imag-
ing was performed using a 1-day protocol in 108 patients, and
thallium-201 was used in 14 patients. Patients who exhibited
myocardial perfusion abnormalities then underwent convention-
al coronary angiography (CAG), 64-slice multidetector-row
computed tomography (MDCT) coronary angiography, or both.
MPI abnormalities did not include nonperfusion abnormalities
such as pulmonary uptake of isotope and electrocardiogram
changes after adenosine administration. All severe coronary
stenoses, which might require any revascularizations, were
detected by conventional CAG. For the stress MPI SPECT
examination, patients underwent exercise stress according to the
Bruce protocol or pharmacologic stress using adenosine. Two
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experienced doctors of nuclear cardiology blinded to other
clinical information independently evaluated the images. We
referred to the conventional CAG findings when the patients
underwent both the imaging procedures. Each coronary
artery was assessed using the American Heart Association
classification.[19] Conventional CAG images were interpreted by
2 experienced cardiologists blinded to other patient character-
istics. The 64-slice MDCT imaging was performed with a slice
thickness of 0.5mm (Aquilion64; Toshiba Medical Systems,
Otawara, Japan). If necessary and tolerated, an oral beta-blocker
(metoprolol 40–100mg) was provided before the MDCT scan
to achieve a heart rate <60beats/min. The MDCT coronary
angiography was performed using 64�0.5mm collimation and
retrospective electrocardiographic gating. MDCT images were
interpreted by an experienced cardiologist in cooperation with
radiologists blinded to other clinical information. All coronary
arteries and side branches with a luminal diameter of ≥2.0mm
were assessed. Significant CAD was defined as CAD with ≥70%
diameter stenosis of a major epicardial coronary artery. The
findings of the aggressive coronary screening were open for the
patients’ medical providers. After aggressive coronary screening,
patients received appropriate treatments, as determined by their
medical doctors.
In the conventional screening group, patients received

conventional examinations for suspected coronary events
according to the symptoms at the discretion of their medical
providers. Management decisions for patients in both the
screening groups were made according to the best judgment of
the patients’ personal medical providers. Patients in the
aggressive screening group were followed up for 3 years from
the day of consent (April 2009 and August 2010), whereas the
conventionally screened patients were followed up for 3 years
from the day (within the same enrolment period) on which
eligibility criteria were met.
From April 2009 to August 2010, type 2 diabetes patients between the ages 

of 40 and 75 years with no known coronary event and one or more of the 

following four criteria  

1) Proliferative diabetic retinopathy or after photocoagulation  

2) Estimated GFR (mL/min/1.73 m2) < 30 or < 45 plus albuminuria 

3) Peripheral arterial disease  

4) Cerebrovascular disease

Eligible patients 

n = 230
2.3. Outcome measurements

The primary outcome was the composite endpoint of cardiovas-
cular death and nonfatal cardiovascular events. Acute myocar-
dial infarction (ICD-10: I21), stroke (I60–64), and PAD (I73)
during the study period were defined as cardiovascular events.
Unexpected sudden death was regarded as cardiovascular death.
Angina pectoris (I20), heart failure (I50), and asymptomatic
coronary stenosis (I25.0 and I25.1) were not included among
cardiovascular outcomes in this study. The outcomes were
independently checked using clinical records and radiological
images by 2 diabetologists blinded to patient screening group.
Secondary outcomes included death from any cause, cardiovas-
cular death, and cardiovascular events. In addition, we also
assessed the prevalence of significant CAD in patients receiving
aggressive coronary screening and of treatment intervention
within 90 days after the aggressive coronary screening.
Revascularization procedures included percutaneous coronary
intervention and coronary artery bypass grafting. Intensive
medical therapy after the screening was defined as the addition of
low-dose aspirin and the addition or increased dose of a statin
drug, antihypertensive agents, or antidiabetic medicines.
Conventional screening 

n = 108

Aggressive screening 

n = 122

Figure 1. Flowchart of study participants. GFR=glomerular filtration rate.
2.4. Statistical methods

Patient characteristics are described separately for the 2 groups.
Data are presented as the number (%) or the mean with standard
deviation. Continuous variables were compared using t-tests and
3

categorical variables using Chi-square tests or Fisher exact tests
as appropriate. Average treatment effect on the treated was
estimated by a Cox proportional hazard model using a
propensity score. The propensity score estimating the proportion
of those assigned to the aggressive screening group was derived
using a logistic regression model that included the following
predictors: age range (<60, 60�70, or≥70 years), sex, bodymass
index, smoking status, hypertension, use of angiotensin II
receptor blockers or angiotensin-converting enzyme inhibitors,
dyslipidemia, use of statin, duration of diabetes, hemoglobin A1c
level, use of insulin, advanced DMR, CKD stage (categorized as
requiring hemodialysis, requiring peritoneal dialysis, or eGFR of
<30, 30�60, or ≥60mL/min/1.73m2), history of stroke and
PAD, use of aspirin, and welfare benefit status. We chose these
variables on the assumption that they would likely be used by
physicians to decide suitability for aggressive coronary screening
because they are predictive of cardiovascular outcomes. We then
generated an appropriate weight from the propensity score on the
basis of inverse probability of treatment weighting method.[20]

Kaplan–Meier analyses were used to assess primary and
secondary endpoints, and the groups were compared using the
log-rank test. P values of <0.05 were considered statistically
significant for all tests. All analyses were performed using Stata
software, version 12.1 (Stata Corp., College Station, TX).
3. Results

A total of 230 patients with T2D between the ages of 40 and 75
years met the eligibility criteria for this study of whom 122
underwent aggressive coronary screening and 108 conventional
screening (Fig. 1). A total of 91.7% of the study patients
completed 3 years of follow-up. Table 1 summarizes that the
baseline clinical and demographic characteristics were well-
matched between the screening groups. In the aggressive
screening group, 10 patients with myocardial perfusion abnor-
malities as detected by SPECT underwent neither conventional
CAG nor 64-slice MDCT. Of the remaining 112 patients who
completed the aggressive screening protocol, 44 (39.3%) had
significant asymptomatic CAD (Fig. 2A). Among 44 patients with
significant CAD, 14 (31.8%) had 1-vessel disease and 30 (68.2%)
had multi-vessel disease with stenosis ≥50% of the vessel
diameter. Asymptomatically significant CAD was observed in
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Table 1

Baseline characteristics of study patients
∗
.

Characteristics
Aggressive

screening n=122
Conventional

screening n=108 P

Age, y 64.0±8.2 63.8±7.6 0.82
Women 38 (31.2%) 27 (25.0%) 0.30
Body mass index, kg/m2† 24.5±3.9 24.5±5.5 0.93
Current smoking 38 (31.2%) 23 (21.3%) 0.09
Hypertension‡ 95 (77.9%) 85 (78.7%) 0.87
ARB/ACE-I 88 (72.1%) 66 (61.1%) 0.07
CCB 55 (45.1%) 56 (51.9%) 0.30
Diuretics 16 (13.1%) 23 (21.3%) 0.09
Two or more antihypertensive
medications

53 (43.4%) 50 (46.3%) 0.45

Dyslipidemiax 90 (73.7%) 82 (75.9%) 0.70
Statin use 47 (38.5%) 43 (39.8%) 0.84

LDL cholesterol, mg/dL (n=219) 115.5±40.4 112.7±33.3 0.57
HDL cholesterol, mg/dL (n=208) 52.3±14.8 54.5±16.2 0.32
Duration of diabetes, y 16.0±10.1 16.1±12.5 0.96
HbA1c (%) (n=226) 7.7±1.5 7.5±1.1 0.20
Insulin use 56 (45.9%) 50 (46.3%) 0.95
Advanced diabetic retinopathyjj 76 (62.3%) 65 (60.2%) 0.74
Estimated GFR

(mL/min/1.73m2) (n=223)¶
62.1±22.0 57.3±26.8 0.14

Hemodialysis /Peritoneal dialysis 2 (1.6%) 3 (2.8%) 0.55
History of stroke/PAD 60 (49.2%) 46 (42.6%) 0.31
Stroke 46 (37.7%) 38 (35.2%) 0.69
PAD 22 (18.0%) 10 (9.3%) 0.06

Aspirin use 33 (27.1%) 22 (20.4%) 0.23
Welfare benefit 34 (27.9%) 20 (18.5%) 0.09

SI conversion factors: to convert creatinine to mmol/L, multiply by 88.4.
HbA1c: 7.7 %=61mmoL/moL and 7.5%=58mmoL/moL.
ACE-I= angiotensin converting enzyme inhibitors, ARB= angiotensin II receptor blockers, CCB=
calcium channel blockers, GFR=glomerular filtration rate, HbA1c=hemoglobin A1c, HDL=high-
density lipoprotein, LDL= low-density lipoprotein, PAD=peripheral arterial disease.
∗
Data are represented as number of patients, number (%), or mean±SD.

† Body mass index was calculated as the weight in kilograms divided by the square of height in meters.
‡ Hypertension was defined as systolic blood pressure ≥140mm Hg, diastolic blood pressure ≥90
mm Hg, or the use of antihypertensive medication.
x Dyslipidemia was defined as LDL≥140mg/dL, HDL<40mg/dL, or by the use of lipid-lowering drugs.
jj Advanced diabetic retinopathy was defined as proliferative diabetic retinopathy or after
photocoagulation.
¶ Estimated GFR was calculated using the following formula: estimated GFR (mL/min/1.73m2)=
194c�Cre�1.094�Age�0.287 (� 0.739 for women).
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Figure 2. Prevalence of significant asymptomatic CAD and additional
treatments after screening. Prevalence of severe coronary stenosis (A) and
additional treatment within 90 days after screening (B). CAD=coronary artery
disease.
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Figure 3. Rates of freedom from cardiovascular death and nonfatal
cardiovascular events in unadjusted Cox proportional hazards model.
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38.6%, 61.1%, 52.4%, and 37.2% patients with advanced
DMR, advanced CKD, PAD, and cerebrovascular disease,
respectively. Additional treatments administered within 90 days
after screening are presented in Fig. 2B. In total, 19.7% of the
aggressive screening group achieved revascularization, and
48.4% received intensive medical therapy within 90 days after
the screening; these proportions were significantly higher than
those within 90 days of enrolment for the conventional group
(P<0.001 for both treatments). The proportion of the additional
or higher dose of antidiabetic medication was insignificantly
higher in the aggressive screening group than in the conventional
screening group (11.5% vs 4.6%; P=0.09). Within the
aggressive screening group, the proportions of the revasculariza-
tion and the intensive medical therapies were significantly higher
in the patients with significant CAD than for those without
significant CAD [54.6% vs 0% (P<0.001) and 84.1% vs 32.4%
(P<0.001), respectively]. These proportions did not differ
significantly between the aggressively screened patients without
any significant SPECT abnormalities and the conventionally
screened patients.
4

The unadjusted cumulative rate of the composite outcome,
including cardiovascular death and nonfatal cardiovascular
events, was significantly lower in patients in the aggressive
screening group (hazard ratio, 0.34; 95% confidence interval,
0.13–0.89; P=0.02), than those in the conventional screening
group (Fig. 3). The propensity score adjusted Kaplan–Meier
survival curves for these composite events are shown in Fig. 4.
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Figure 4. Rates of freedom from cardiovascular death and nonfatal
cardiovascular events in adjusted Cox proportional hazards model.
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Figure 5. Rates of survival and freedom from cardiovascular events. Rates of
survival (A) and rates of freedom from death and cardiovascular events (B).
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The cumulative events rate was also significantly lower in the
aggressive screening group using a propensity score adjusted Cox
proportional hazards model (hazard ratio, 0.35; 95% confidence
interval, 0.12–0.96; P=0.04). A total of 8 patients died during
follow-up: 2 patients in the aggressive screening group and 6
patients in the conventional screening group. Cumulative rate of
death from any cause is shown in Fig. 5A and that of
cardiovascular events as well as death from any other causes is
shown in Fig. 5B; both the rates were lower in the aggressive
screening group than in the conventional screening group.
Cardiovascular events in both groups during the follow-up
period are summarized in Table 2. Incidences of acute myocardial
infarction, stroke, and PAD were all lower in the aggressive
screening group than in the conventional screening group,
although these differences did not reach statistical significance.
Acute myocardial infarction occurred in 1 patient (0.8%) in the
aggressive screening group, and the event occurred during the
percutaneous coronary intervention.

4. Discussion

This study suggests that aggressive coronary screening for T2D
patients with advanced vascular complications can reveal several
cases of having asymptomatically significant CAD that put
patients at an elevated risk of severe coronary events. Detection
resulted in timely intervention to reverse coronary stenosis as well
as earlier initiation of other treatments, including low-dose
aspirin and addition or increased doses of statins, antihyperten-
sives, and antidiabetic medications. These treatments may have
resulted in the observed reduction in composite outcome of
cardiovascular death and nonfatal cardiovascular events.
Table 2

Cardiovascular events in study patients
∗
.

Event Aggressive screening Con

Cardiovascular events 6 (4.9%)
Acute myocardial infarction 1 (0.8%)
Stroke 5 (2.5%)
PAD 0 (0%)

CI= confidence interval, HR=hazard ratio, PAD=peripheral artery disease.
∗
Data are represented as the number (%).

† Adjustment was made using propensity score which was estimated based on the following variables: a
angiotensin II receptor blockers or angiotensin converting enzyme inhibitors, dyslipidemia, use of statins, d
requiring hemodialysis, requiring peritoneal dialysis, or estimated GFR of <30, 30–60, or ≥60mL/min

5

Aggressive coronary screening targeting this patient group may
be an effective method for improving prognosis.
Recent large randomized controlled trials found no benefit of

routine screenings for patients with diabetes.[10,11] In a previous
study, however, early detection of high-risk SPECT findings in
asymptomatic diabetes patients prolonged survival.[21] Screening
benefits may depend on the pretest probability of asymptomatic
CAD. Therefore, aggressive screening may improve outcome,
particularly in T2D patients at an extremely high risk for
asymptomatic CAD. There are several important differences
between the previous studies and our study, most notably in
baseline prevalence of micro- and macrovascular diseases,
possibly due to different inclusion criteria. For example, only
approximately 15% of the patients in the DIAD study had
diabetic retinopathies, including simple diabetic retinopathy,
ventional screening Adjusted HR (95% CI)† P

15 (13.9%) 0.35 (0.12–0.96) 0.04
2 (1.9%) 1.03 (0.06–16.53) 0.97
12 (9.3%) 0.35 (0.11–1.07) 0.06
1 (0.9%) — —

ge range (<60, 60–70, or ≥70 years), sex, body-mass index, smoking status, hypertension, use of
uration of diabetes, hemoglobin A1c level, use of insulin, advanced DMR, CKD stage (categorized as
/1.73m2), history of stroke and PAD, use of aspirin, and welfare benefit status.
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whereas approximately 60% of the patients in our study had
advanced retinopathies such as proliferative diabetic retinopathy.
Because vascular complications may reflect systemic vascular
damage, including damage to coronary arteries,[12–16,22–25] the
pretest probability of asymptomatic CAD may be significantly
higher using our criteria. In fact, 10% to 20% of the patients in
the DIAD study and in the FACTOR-64 study had silent ischemia
or CAD, whereas approximately 80% of our patients had
myocardial perfusion abnormalities[17] and 40% had asymp-
tomatically significant CAD. As these vascular complications are
irreversible, they may be more useful markers of systemic
vascular damage than conventional risk factors such as
hypertension and dyslipidemia. In addition, patients with
progressive diabetic complications may have autonomic dener-
vation of the heart, which could prevent sensation of symptoms
even when coronary stenosis is severe and requires early
treatment.[26,27] The present study suggests that aggressive
screening in T2D with advanced vascular complications may
identify those patients at a high risk of the composite endpoint of
cardiovascular events and death. The potential benefits of this are
that essential treatment, such as revascularization and intensive
medical therapy, may appropriately be administered and also
that the attitude of the patient and their medical providers may
favorably be changed to prevent cardiovascular events. However,
because aggressive coronary screening is expensive and involves
exposure to radiation, patients chosen for screening for
asymptomatic CAD should be carefully selected.
Previous studies have suggested that silent ischemiamay result in

serious cardiac events and death.[7,8] On the basis of our result that
approximately 40% of patients with advanced micro- or macro-
vascular complications had asymptomatic but significant CAD
withmyocardialperfusionabnormalities, intensivemedical therapy
should be considered when advanced vascular complications are
found inT2Dpatients.[28,29] Intensivemedical therapies such as the
addition of low-dose aspirin and the addition or increased dose of a
statin drugmayhave contributed to the reduction in cardiovascular
events. Although low-dose aspirin as primary prevention does not
reduce the risk of cardiovascular events in all T2D patients,[30,31] it
may have significant benefits in T2D patients with significant pre-
existing vascular damage. Intensive medical therapies may be
beneficial for T2D patients with advanced vascular complications
regardless of whether they have the traditional coronary risk
factors.However, statin use at the baseline betweenApril 2009and
August 2010was approximately 39%,which is low, and therefore,
the results of this study may not easily be generalized. Further
studies are required to identify reliable treatment indications for
these intensive therapies.
Our study had several limitations. First, this study was

performed at a single national medical center and was limited to a
specific geographical area. Therefore, a large-scale randomized
controlled study at multiple centers is required to confirm these
results. Second, missing data, limited samples, and nonrandom-
ization may have influenced the results and statistical analyses.
Because of missing data on blood pressure levels, we could not
fully calculate the risk of greater than 10% of myocardial
infarction. However, we conducted this study using propensity
score adjusted analysis to minimize potential biases between the
groups. Thus, we believe that our study demonstrates the benefits
of aggressive screening for T2D patients with advanced vascular
complications. Third, the difference of the follow-up examination
frequency between the 2 groups might influence the results. The
main results of our study, however, would not change because the
aggressive screening could result in frequent follow-up that
6

would find cardiovascular events earlier in the aggressive
screened patients than in the conventional screened patients
and the difference of primary and secondary outcomes between
the 2 groups might be even larger. Fourth, the incidence of acute
myocardial infarction did not differ significantly between the
groups. In this study as well, cardiac events did not include angina
pectoris and heart failure. A longer and larger-scale follow-up
will be required. Fifth, treatment strategies and interventions
before and after screening were not designed; each patient
received treatment that was optimal for them, as determined by
their own physician with reference to the guideline-directed
medical therapy. Sixth, this was an exploratory pilot study, and
therefore, we did not calculate sample size and study power.
Thus, our findings may not go much beyond the hypothesis and
need to be validated by a randomized controlled trial with an
appropriate sample size.
In conclusion, aggressive coronary screening for T2D patients

with advanced vascular complications may identify those at a
high risk of the composite endpoint of cardiovascular events and
death. Further studies are needed to evaluate the effects of
aggressive coronary screening in T2D patients.
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