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ABSTRACT 

 

Independent prognostic impact of diabetes mellitus on clinical 

outcomes in patients with multivessel disease undergoing 

revascularization 

Ji-Yong Jang 

 

Department of Medicine  

The Graduate School, Yonsei University  

 

(Directed by Professor Yangsoo Jang) 

 

 

Background 

Diabetes mellitus (DM) is a well known risk factor for ischemic heart disease. 

Patients with diabetes mellitus have multiple other risk factors. We evaluate the 

independent prognostic impact of DM on clinical outcomes in patients with 

multivessel disease undergoing revascularization. 

 

Method and results  

A total of 570 patients with multivessel coronary artery disease who underwent 

revascularization (PTCA or CABG) between January 2002 and January 2007 in 

Severance cardiovascular hospital were enrolled. Using propensity score 1:2 

matching with clinical characteristics, 135 patients with DM and 270 patients 

with non-DM were selected. Complexity of coronary disease was evaluated by 

using SYNTAX score. Patients were divided into tertiles based on the SYNTAX 

score in the fallowing fashion; SYNTAX score <15 (LOWsyn)(n=131), 

SYNTAX score ≥15 and <24 (MIDsyn)(n=136) , SYNTAX score ≥24 

(HIGHsyn)(n=138). We compared MACCE (death, cerebrovascular events, 
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myocardial infarction, or repeated reperfusion) between DM and non-DM for 

each SYNTAX score group.  

In the overall matched patients, baseline characteristic were not different 

between Diabetic patients and non-Diabetic patients. During a mean follow-up 

period of 2.6 years, MACCE free survival did not differ between the two groups 

(p=0.44). However, In the LOWsyn group, DM show lower MACCE free 

survival than non-DM (HR of DM for MACCE 2.60 :1.11~6.14: p =0.02). 

Whereas MACCE free survival rate was similar between DM and non-diabetic 

patients: MIDsyn (HR of DM for MACCE 1.09: 0.56~2.12: p =0.80) and 

HIGHsyn (HR of DM for MACCE 0.73 : 0.39~1.37: p=0.32). 

 

Conclusion 

In this study, DM had negative influence on prognosis after revascularization 

in Lowest (LOWsyn) SYNTAX score group. However, this negative influence 

of DM on prognosis became non-significant in middle (MIDsyn) and highest 

(HIGHsyn) SYNTAX score group. 
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Department of Medicine  

The Graduate School, Yonsei University  

 

(Directed by Professor Yangsoo Jang) 
 

 

I. INTRODUCTION 

Diabetes mellitus (DM) is a well known major risk factor of ischemic heart 

disease. Diabetic patients without ischemic heart disease are known to have 

same risk of cardiovascular events as much as non-diabetic patients with 

previous myocardial infarction (MI).
1
 Individuals with DM who had prior 

myocardial infarction history also experience increased rate of major 

cardiovascular events than non-diabetic patients.
2
 The reason for the poor 

prognosis in diabetic patients with ischemic heart disease was explained by the 

fact that diabetic patients have more extensive and severe coronary disease than 

non-Diabetic patients.
3
 In addition, Diabetic patients have more other risk 

factors for ischemic heart disease, such as hypertension, obesity, and 

dyslipidemia. However, It is uncertain whether DM might influence directly on 

clinical prognosis regardless other risk factors above. 

 SYNTAX score was recently developed to characterize the coronary 

vasculature with respect to number of lesions and their functional impact, 

location, and complexity. This score system was initially designed to quantify 

lesion complexity. However, It is also able to predict prognosis after 

revascularization including percutaneous coronary intervention (PCI) or 

coronary artery bypass graft (CABG) in multivessel coronary disease and/or left 
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main disease.
4-7

  

 The aim of this study is to evaluate independent prognostic value of DM itself, 

after adjusting on influence of coronary complexity by using SYNTAX score 

system then dividing into tertiles in multivessel coronary disease and influence 

of other risk factors for of ischemic heart disease by using propensity score 

matching.  

 

II. MATERIALS AND METHODS 

 

1. Study population and clinical follow up 

Between January, 2002 and January, 2007, 570 consecutive patients who met 

the inclusion and exclusion criteria were enrolled. Inclusion criteria were 

patients presented with multi-vessel coronary artery disease and underwent 

revascularization including percutaneous coronary artery intervention (PCI) or 

coronary artery bypass graft (CABG) due to ischemic heart disease in 

Severance Cardiovascular Hospital. Multivessel Coronary disease was defined 

as angiographic evidence with ≥50% occlusion of more than 2 major coronary 

arteries and absence of non-atherogenic occlusion, such as osteal stenosis or 

spasm. Patients were enrolled from the time when they were confirmed 

multivessel coronary disease by angiography first time. Exclusion criteria were 

who aged over 70 or who had non-cardiac coexisting conditions that resulted in 

life expectancy of less than 1 year. 

Three-year clinical following after revascularization was conducted by phone 

contact or investigated by medical records of office visits by independent 

research personnel who were unaware of the objectives of the study.  

 

2. SYNTAX score and angiographic analysis  

Angiography was analyzed before revascularization. Each coronary lesion 
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producing 50% or greater luminal obstruction in vessels 1.5 mm or greater was 

separately scored and added to provide the overall SYNTAX score. The 

SYNTAX score was calculated prospectively using SYNTAX algorithm with 

dedicated software that was provided by SYNTAXscore.com.
8
 Patients was 

grouped into tertiles according to SYNTAX score and defined as LOWsyn 

(SYNTAX score<15), MIDsyn(15≤ SYNTAX score <24), HIGHsyn (SYNTAX 

score ≥24). All angiography were scored by one experienced investigator who 

was blinded as to patients’ history and clinical outcome. 

 

 

3. Study end point 

Primary endpoint of study was Major adverse cerebrovascular and 

cardiovascular events (MACCE) defined as composite of deaths from any 

causes, Myocardial infarction, repeated revascularization, or stroke. The 

diagnosis of myocardial infarction was based on the universal definition of 

myocardial infarction. Detection of rise or fall of cardiac biomarkers together 

with evidence of ischemia with at least one of fallowing: Symptom of ischemia, 

ECG change of ischemia (ST elevation/depression or new LBBB), Imaging 

evidence of new loss of viable myocardium or new regional wall motion 

abnormality 
9
 Repeat revascularization was defined as the need for percutaneous 

revascularization of initial vessel intervened upon and excludes subsequent 

revascularization of a newly diseased or previously diseases vessel. Stroke was 

diagnosed when both neurologic deficits last more than 24 hours confirmed by 

neurologist and imaging evidence were satisfied. All study end point were 

confirmed on the basis of documentation collected at hospital and were 

centrally adjudicated by the responsible clinician who unaware of patients’ 

treatment-group.  

 

4. Statistical analysis 
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In this study, to reduce the selection bias and adjust significant differences in 

other risk factors of ischemic heart disease, propensity score was estimated 

using non-parsimonious multiple logistic-regression model for diabetic patients 

versus non-diabetic patients. The following variables were selected to calculated 

the propensity score: age, sex, hypertension, hyperlipidemia, peripheral artery 

occlusive disease (PAOD), BMI, triglycemia, HDL, BUN, creatinine, number of 

diseased coronary vessel, treatment method (PCI of CABG). The discrimination 

and calibration ability of propensity-score model was accessed by means of the 

c-statistic and the Hosmer-Lemeshow statistic. The goodness-of-fit statistics 

was 4.62 (p=0.79) and the c-statistic for the model was 0.64. For development 

of a propensity score-matched pairs (a 1:2 match), local optimal algorithm with 

caliper method was used. Patients who did not have close pairs were not 

included in the final matched population. Continuous variables were compared 

with the use of the Student’s t-test or the Fisher test as appropriate. Categorical 

variables were compared with the use of Pearson’s chi-square test. To evaluate 

whether baseline coronary complexity modified the influence of diabetic on 

prognosis, we evaluate MACCE free survival rate at each SYNTAX score 

groups between diabetic and non-diabetic patients by the Kaplan-Meier method 

with log rank test. Kaplan-Meier curves for time to first MACCE by according 

to whether diabetes in each of the three categories of SYNTAX score illustrate 

the difference of MACCE free survival rate with changes in SYNTAX score 

group. The Cox proportional hazards model was used to compare clinical 

outcomes and evaluate Hazard ratio of DM in each score group. all reports p 

values are two-sided, and p values of less than 0.05 were considered to indicate 

statistical significance. SAS software, version 9.1, and the R programming 

language were used for statistical analyses 
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Table 1. Baseline demographic and clinical characteristics 

 
DM  

(n = 167) 

Non-DM  

N=(403) 
p-value 

Age (years) 56.3 ± 6.1 54.7 ± 7.4 0.009 

Male  No-(%) 136 (81.4) 339 (84.1) 0.434 

Hypertension 103 (61.7) 202 (50.1) 0.012 

Hyperlipidemia 26 (15.6) 74 (18.4) 0.425 

Current smoking  83 (21.1) 46 (27.9) 0.188 

PAOD 20 (12.0) 30 (7.4) 0.082 

BMI  25.1 ± 3.0 24.8 ± 2.5 0.395 

Fat (%) 25.4 ± 6.5 25.3 ± 5.9 0.817 

Triglyceride 177.2 ± 174.1 153.2 ± 92.3 0.095 

HDL 38.9 ± 9.7 40.2 ± 9.5 0.141 

LDL 104.7 ± 47.7 108.3 ± 37.7 0.444 

BUN 16.2 ± 5.9 15.3 ± 4.4 0.081 

Creatinine 0.92 ± 0.37 0.92 ± 0.61 0.867 

Diagnosis   0.010 

2VD 70 (41.9) 217 (53.8)  

3VD 97 (58.1) 186 (46.2)  

SYNTAX score 

(tertile) –no(%) 
   

Mean 23.6 ± 12.1 21.1± 11.1 0.019 

   0.120 

Low  (<15) 44 (26.3) 141 (34.9)  
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Intermediate (15≤<24) 57 (34.1) 128 (31.7)  

High (24≤ ) 66 (39.5) 134 (33.2)  

Data are presented as no (%) or mean ± SD. PAOD = Peripheral artery occlusive disease; 

BMI = body mass index; PCI = percutaneous coronary intervention, CABG= Coronary 

bypass graft angioplasty  

 

III. RESULTS 

 

1. Patient characteristics 

Before propensity score matching, 167 patients were DM and 403 patients 

were non-DM. Diabetic patients were 1.6 years older than non-diabetic 

patients(56.3years in DM vs. 54.7years in non-DM; p=0.009) and had a higher 

prevalence of Hypertension (61.7% in DM vs. 50.1% in non-DM; p=0.012) and 

3 vessel coronary disease (58.1% in DM vs. 46.2% in non-DM: p=0.010) than 

non-diabetic patients. Mean SYNTAX score was also higher in Diabetic 

patients than non-Diabetic patients (23.6 ± 12.1 vs. 21.1 ±11.1 ;p=0.019). 

Diabetic patients have more higher prevalence of HIGHsyn group.(39.5% vs. 

33.2%; p=0.12). PCI and CABG was performed in similar pattern between DM 

(PCI: 68.8%, CABG :26.9%) and non-DM (PCI: 68.2%, CABG :24.3%; 

p=0.32).(table 1) 

After propensity-score matching was performed for the entire population, there 

were 405 patients. (Diabetic patients were 135, non-diabetic patients were 

270).Clinical and angiographic characteristics of the matched patients are listed 

in table 2. Angiographic characteristics were compared between diabetic 

patients and non-diabetic patients divided according to method of 

revascularization. Among the patients treated with PCI, non-diabetic patients 

had more number of treated lesions per patients than diabetic patients. Other 

variable did not differ significantly between diabetic patients and non-diabetic 
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patients. Among the patients treated with CABG, diabetic patients had more 

number of disease lesion per patients than non-diabetic patients. (Table 2) other 

angiographic characteristic were not significant between two groups.  

 

 

Table 2.  Baseline characteristics of the propensity-matched patients. 

 
DM  

(n = 135) 

Non-DM  

N=(270) 
P-value 

Age (years) 55.9 ± 6.4 55.8 ± 6.7 0.881 

Male (%) 41 (15.2) 25 (18.5) 0.392 

Hypertension 82 (60.7) 147 (54.4) 0.228 

Hyperlipidemia 21 (15.6) 50 (18.5) 0.460 

Previous Stroke 10 (7.4) 16 (5.9) 0.834 

Previous MI 10 (7.4) 25 (9.3) 0.532 

Previous PCI 18 (13.3) 29 (10.7) 0.443 

Previous CABG 1 (0.7) 3 (1.1) 0.722 

Current smoking  57 (21.5) 37 (27.4) 0.421 

Clinical presentation    

Stable 27 (20.0) 63 (23.3) 0.447 

Unstable 46 (34.1) 90 (33.3) 0.882 

NSTEMI 37 (27.4) 51 (18.9) 0.050 

STEMI 19 (14.1) 46 (17.0) 0.444 

    

PAOD 20 (14.8) 22 (8.1) 0.190 
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BMI  25.2 ± 3.1 25.0 ± 2.6 0.523 

Triglyceride 180.2 ± 189.6 161.8 ± 102.2 0.207 

HDL 39.0 ± 9.9 39.9 ± 9.8 0.379 

LDL 101.8 ± 48.6 106.5 ± 35.6 0.301 

BUN 15.6 ± 4.9 15.5 ± 4.5 0.895 

Creatinine 0.88 ± 0.34 0.88 ± 0.24 0.867 

Diagnosis    

2VD 66 (48.9) 141 (52.2) 0.527 

3VD 69 (51.1) 129 (47.8) 0.527 

SYNTAX score 

(tertile) –no(%) 
   

Mean (mean ± SD) 22.9 ± 12.0 21.3 ± 11.3 0.173 

Low 36 (26.7) 95 (35.2) 0.084 

Intermediate 49 (36.3) 87 (32.2) 0.413 

High 50 (37.0) 88 (32.6) 0.374 

Treatment    

PCI 101 (74.8) 206 (76.3) 0.743 

CABG 34 (25.2) 64 (23.7) 0.743 

Data are presented as no (%) or mean ± SD. PAOD = Peripheral artery occlusive disease; 

BMI = body mass index; PCI = percutaneous coronary intervention, CBGA= Coronary 

bypass graft angioplasty  
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Table 3. Angiographic characteristics of the propensity-matched patients. 

 

 DM  Non-DM  p-value 

PCI group    

No of treated artery n=148 n=338  

No of diseased lesion 

per patients 
2.58 ± 0.72 2.73 ± 0.85 0.121 

No of treated lesion 

per patients 
1.44 ± 0.71 1.64 ± 0.83 0.030 

Total length (mm) 

per patients 
33.41 ± 18.92 38.36 ± 23.35 0.049 

Average Diameter of 

lesion per patients 
3.15 ± 0.49 3.19 ± 0.42 0.552 

LM 2 (1.4) 7 (2.1) 0.588 

LAD 67 (45.3) 142 (42.1) 0.504 

LCX 33 (22.3) 90 (26.6) 0.312 

RCA 46 (31.1) 99 (29.4) 0.691 

Lesion risk    

A 7 (4.7) 14 (4.1) 0.769 

B1 17 (11.5) 30 (8.9) 0.370 

B2 48 (32.4) 109 (32.2) 0.968 

C 74 (50.0) 185 (54.7) 0.336 

Total  occlusion 28 (27.7) 52 (25.4) 0.659 

Bifurcation 6 (5.9) 16 (7.8) 0.553 

2-vessel 60 (59.4) 129 (62.6) 0.586 

3-vessel 41 (40.6) 77 (37.8) 0.586 
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CABG group   
 

 

No of treated artery n=143 n=230  

No of diseased lesion 

per patients 
4.20 ± 0.76 3.75 ± 0.97 0.001 

LM 10 (7.0) 20 (8.6) 0.557 

LAD 51 (35.7) 78 (33.9) 0.730 

LCX 44 (30.8) 67 (29.1) 0.736 

RCA 38 (26.6) 65 (28.3) 0.723 

Lesion risk    

A 4 (2.8) 16 (6.9) 0.083 

B1 5 (3.5) 18 (7.7) 0.091 

B2 56 (39.2) 78 (33.9) 0.304 

C 78 (54.5) 117 (50.9) 0.490 

Total  occlusion 21 (61.8) 26 (40.0) 0.039 

Bifurcation 3 (8.8) 2 (3.1) 0.215 

2-vessel 6 (17.6) 12 (18.8) 0.893 

3-vessel 28 (82.4) 52 (81.3) 0.893 

 

Data are presented as no (%) or mean ± SD. PAOD = Peripheral artery occlusive disease; 

BMI = body mass index; PCI = percutaneous coronary intervention, CBGA= Coronary 

bypass graft angioplasty  

 

 



13 

 

2. propensity-matched patients 

Of the overall matched patients, a total of 103 patients experienced MACCE 

over a mean follow-up duration of 2.6years. These events included 3 death from 

any cause, 9 myocardial infarctions, 6 strokes, and 81 episodes underwent 

repeat revascularization (table 3). Each incidence rate of MI, revascularization, 

or stroke were not differ between non-diabetic patients and diabetic patients 

significantly.  

 In the overall matched patients, There was no difference between DM and 

non-Diabetic patients in MACCE free survival rate (log rank p=0.442) (Figure 

1.). Study population stratified into 3 subgroups according to SYNTAX score. 

In the LOWsyn group, however, MACCE rate that was substantially higher in 

diabetic patients than non-diabetic patients (log rank p=0.023). whereas there 

was no significant MACCE free rate difference between diabetic patients and 

non-diabetic patients in the MIDsyn (log rank p=0.79), In HIGHsyn group, 

diabetic patients seem to have a lower MACCE risk than non-diabetic patients 

without significance(log rank p=0.323)(Figure 2.). In the LOWsyn group, there 

was a significant higher hazard ratio of MACCE for diabetic patients (Hazard 

ratio for the diabetic patients 2.85; 95% CI, 1.25 to 6.53; p =0.01). Then, the 

hazard ratio of MACCE for diabetic patients tend to be decrease at MIDsyn 

(Hazard ratio for the Diabetic patients 1.09; 95% CI, 0.56 to 2.11; p =0.78) and 

HIGHsyn group (Hazard ratio for the Diabetic patients 0.78; 95% CI, 0.43 to 

1.42; p =0.42) gradually. And these hazard ratio of MACCE in Diabetic patients 

have been became nonsignificant (Figure 2.).  
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Table 4.  clinical outcome  

 
DM  

(n = 135) 

Non-DM  

N=(270) 
p-value 

Death  1 (0.7) 2 (0.7) >0.99 

MI 5 (3.7) 4 (1.5) 0.153 

Reperfusion 32 (23.7) 59 (21.9) 0.674 

Stroke 4 (3.0) 2 (0.7) 0.081 

MACE 6 (2.2) 6 (4.4) 0.214 

MACCE 38 (28.1) 65 (24.1) 0.375 

Data are presented as n (%). MI = Myocardial infarction; MACE = Major adverse 

cardiac event was defined composite of death, or myocardial infarction, MACCE  was 

defined composite of death, myocardial infarction, reperfusion, or stroke.  



15 

 

Figure 1. Kaplan-Meier Survival curves for MACCE after reperfusion 

therapy by DM in propensity-matched patients according to Syntax Score 

group.  
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Figure 2. Hazard ratio of DM for MACCE after reperfusion therapy 

according to Syntax Score group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 

 

Table 5. Hazard ratio of  DM for Clinical outcome after revascularization 

by each Syntax score group among propensity-Matched patients.  

Outcome Low (<15 ) 
Intermediate (15≤ 

<24.) 
High (24≤) 

 (N=131) (N=136) (N=138) 

 

Hazard 

ratio (95% 

CI) 

p-val
ue 

Hazard ratio 
(95% CI) 

p-val
ue 

Hazard 

ratio (95% 

CI) 

p-val
ue 

Death  NS NS 

1.773 

(0.111~28.3

52) 

0.685 NS NS 

MI NS NS 

5.242 

(0.545~50.4

01) 

0.151 

1.029 

(0.172~6.1

62) 

0.975 

Stroke NS NS NS NS 

0.806 

(0.073~8.8

98) 

0.860 

Reperfusi

on 

2.071  

(0.833~5.1

48) 

0.117 

1.057 

(0.533~2.09

9) 

0.874 

0.687 

(0.339~1.3

91) 

0.297 

MACE NS NS 

3.512 

(0.643~19.1

75) 

0.147 

0.765 

(0.140~4.1

78) 

0.757 

MACCE 

2.606 

(1.107~6.1

36) 

0.028 

1.088 

(0.560~2.11

5) 

0.802 

0.728 

(0.387~1.3

69) 

0.325 

 

Data are presented as n (%). MACE = Major adverse cardiac event was defined 

composite of death, or myocardial infarction, MACCE
 
was defined composite 

of death, myocardial infarction, reperfusion, or stroke. 
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IV. DISCUSSION 

The major finding of this study was that adverse influence of DM on prognosis 

after revascularization was greater for those with lowest SYNTAX score group 

in multi-vessel coronary disease. Diabetes is considered a risk factor of 

ischemic heart disease. And mortality of diabetic patients who develop coronary 

disease is high and exceeds that of non diabetic patients.
10

 The explanation 

about the cause of higher mortality of diabetic patients with ischemic heart 

disease is explained mainly by the fact that diabetic patients have a more diffuse 

complex coronary artery disease and a more other risk factors than non-diabetic 

patients. After adjustment of these coronary complexity and other risk factors, It 

is uncertain that diabetes, itself, had a still negative influence on prognosis after 

revascularization. There are few reports about direct adverse impact of DM on 

prognosis in coronary artery disease adjusted coronary complexity and other 

risk factor of ischemic heart disease.  

M Ishihara et al. report different influence of diabetes on long term (10years) 

prognosis after reperfusion treatment according to coronary complexity. From 

total 1622 patients with acute myocardial infarction. Diabetes is an independent 

predictor of long term mortality after infarction in patients with single vessel 

disease. However, in the presence of multivessel disease, prognosis is impaired 

regardless of diabetes, and the influence of diabetes is less obvious.  

There are various possible mechanisms underlying the interaction between 

diabetes and the complexity of coronary disease. First, diabetic patients with 
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Lowest SYNTAX score may have more coronary artery atherosclerosis in 

comparison with non-diabetic patients and this may not be manifest at coronary 

angiography. Young joon Hong and associates used intravascular ultrasound to 

evaluate plaque characteristics in culprit lesions in diabetic acute coronary 

syndrome patients. The presence of multiple plaque rupture and thrombus were 

common in diabetic patients
11

. And diabetic patients have increased 

inflammatory status compare with non-diabetic patients. Thus more plaque 

burden and vulnerability in diabetes were associate with poor prognosis in 

lowest SYNTAX group. As patients with higher SYNTAX score groups have 

severe atherosclerosis in non-infarct coronary arteries regardless of whether or 

not they have diabetes, the influence of diabetes may be diminished in such 

patients. Second, diabetic patients may have abnormalities of systolic and 

diastolic ventricular function termed diabetic cardiomyopathy, even in the 

absence of coronary artery disease. Diabetic cardiomyopathy was due to 

interstitial deposits, microvascular disease and abnormal calcium uptake by the 

salcoplastic reticulum
12

. Diabetic cardiomyopathy may have more contribution 

to morbidity and mortality after revascularization in lowest SYNTAX group 

than higher SYNTAX group. Because ischemic cardiomyopathy caused by 

multiple infarction of hibernation of myocardium may have a greater influence 

in higher SYNTAX groups. 

Another explanation of insignificant in MACCE rate between diabetic patients 

and non-diabetic patients was that high SYNTAX score might be more powerful 

prognostic factor than diabetes. In fact, HIGHsyn group show more MACCE 

rate than LOWsyn group (32.6% vs. 16.0%;p=0.006). In other words, property 

of DM had less influence on prognosis in more complex coronary disease. This 

support by the result of multivariable adjusted Cox proportional hazard ratio of 

MACCE by SYNTAX score group and diabetes. Hazard ratio for HIGHsyn 

compared with LOWsyn as reference was 2.170 (CIs :1.29-3.65; p=0.004), 

Hazard ratio for MIDsyn was 1.77 (CIs :1.04-3.04; p=0.037), while HR for the 
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DM was 1.09 (CIs :0.73-1.64; p=0.652). SYNTAX score have been developed 

to assess lesion characteristics comprehensively. It has previously been applied 

in both the SYNTAX trial and the ARTS II (Arterial revascularization Therapies 

Study II), both of which demonstrated the good predictive value of the 

SYNTAX score in patients with multivessel disease. With highest tertile 

patients having significantly more MACE (composite of all cause death, MI 

repeat revascularization, and stroke) event 
13-15

. Recently in one study reports 

the utility of the SYNTAX score as predictor of MACE (composite of cardiac 

death, MI, and TVR) in an all-comers population including patients with acute 

coronary syndrome who had much lower SYNTAX score than the SYNTAX 

trial population 
16

.  

Several limitation of this study deserved mention, this study was retrospective 

observational study, although we using propensity score matching method to 

reduce selection bias, but there was possibility selection bias incorporate in the 

study population. And in study population, there are two heterogeneous 

treatment methods, CABG and PCI, although several randomized studies report 

there are no different of mortality in diabetic patients with multivessel disease 

between treated with CABG and treated with PCI.
17, 18

 There are still trend of 

more repeat revascularization in patients treated with PCI. In this study we 

compared MACCE between diabetic and non-diabetic rather than mortality only. 

We can not exclude of influence of treatment method on prognosis in this study 

population.  

Inadequate follow up duration was also limitation. The 3-year follow-up 

duration may be too short to detect impact of DM on prognosis in coronary 

disease. In the result of the long-awaited UKPDS, persisted glucose control 

demonstrated risk reduction for myocardial infarction and death from any cause 

during 10 years of post-trial follow-up
19

. It takes 10 years to detect significant 

difference in clinical outcome between intensive glucose control and not.  
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V. CONCLUSION 

In conclusion, Diabetes mellitus can be a prognostic factor for MACCE after 

revascularization in LOWsyn group. This negative influence of DM for 

MACCE reduced and became non-significant in the MIDsyn and HIGHsyn 

group. Larger additional studies to evaluate interaction between diabetes and 

coronary complexity and clinical impact of diabetes on clinical outcomes are 

needed. 
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ABSTRACT(IN KOREAN) 

 

재혈관치료를 한 다혈관 관상동맥질환 환자군에서  

 당뇨의 독립적인 예후예측 효과 

 

<지도교수 > 

장 양 수 

연세대학교 대학원 의학과 

 

장지용 

 

배경: 당뇨는 허혈성 심 질환의 잘 알려진 위험 요소이다. 그러나 

당뇨가 재혈관치료 이후에도 여전히 예후인자인지에 대해서는 

알려지지 않았다. 우리는 심장 혈관 동맥의 복잡성 및 다른 

일반적인 위험인자를 조정한 후에도 당뇨, 그 자체가 예후 

인자로의 중요성이 있는지 알아보고자 했다. 

 

방법: 2002 년 1 월부터 2007 년 1 월까지 총 570 명의 한 

심장혈관병원에서 다혈관 관상동맥질환으로 재혈관치료 (경피적 

관상동맥 성형확장술 또는 관상동맥 우회로 수술)를 받은 환자들이 

등록되었다. 재혈관치료 이후 3 년간의 임상적 사건에 대해 검토 

하였다. 경향점수를 이용한 1:2 대응을 통하여 135 명의 당뇨 

환자와 270 명의 비-당뇨 환자를 짝지었다. 관상동맥 혈관의 

복잡성은 심장혈관조영술을 통해 SYNTAX score 산출하였다. 대상 

환자들은 syntax 점수에 따라 다음과 같이 삼분위수로 나누었다; 

Syntax score <15 (LOWsyn)(131 명), Syntax score ≥15 and <24 

(MIDsyn)(136 명) , Syntax score ≥24 (HIGHsyn)(138 명). 각각의 syntax 
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점수에 따른 그룹별로 당뇨와 비-당뇨 환자군 간의 주요 심혈관계 

및 뇌혈관 합병증(MACCE)의 차이를 비교하였다  

 

 

결과: 전체 경향점수대응 집단에서는 당뇨와 비-당뇨 환자군 사이의 

주요 심혈관계 및 뇌혈관 합병증의 무병 생존율에서는 차이가 없었다 

(p=0.44), 그러나 낮은 syntax 그룹(LOWsyn)에서는 당뇨환자군 에

서 비-당뇨 환자 군에 비해 낮은 주요 심혈관계 및 뇌혈관 합병증의 

무병 생존율을 보였다. (당뇨의 위험 비(hazard ratio) 2.60: 95% 신뢰구간 

1.11~6.14: p=0.02). 낮은 syntax군에서 보였던 당뇨 환자 군과 비-당뇨 

환자군사이의 주요 심혈관계 및 뇌혈관 합병증 무병 생존율의 차이는 

중간 syntax 군(당뇨의 위험 비(hazard ratio) 1.09: 95% 신뢰구간 

0.56~2.12: p=0.80) 과 높은 syntax 군(당뇨의 위험 비(hazard ratio) 0.73: 

95% 신뢰구간 0.39~1.37: p=0.32). 에서는 통계학적으로 의미 없었다. 

 

결론: 이 연구에서, 당뇨는 낮은 syntax 군에서는 재혈관치료 

이후의 예후에 부정적인 영향을 미치는 것으로 나왔으나, 중간 

syntax 군과 높은 syntax 군에서는 예후에 대한 영향은 

통계학적으로 의미 없었다  
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