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ABSTRACT

AIMS: Glucose metabolism disorders are associated with poor outcomes after coronary
revascularization. HbAlc level is a recommended marker for long-term glycemic control. The
aim of the present study was to investigate the impact of preoperative glycemic control on
outcomes after percutaneous coronary intervention (PCI) or coronary artery bypass grafting
(CABQG).

METHODS AND RESULTS: Among the patients undergoing first PCI or CABG who were
enrolled in the CREDO-Kyoto Registry, those with multivessel and/or left main coronary
disease had preoperative HbAlc level obtained and enrolled into the present study (1975 PCI
and 1175 CABG). Median follow-up was 3.5 years. Preoperative HbAlc levels were not
different between patients undergoing PCI and CABG (6.4£1.5% vs. 6.4+1.5%, p=0.81). In
good control patients (diabetes with preoperative HbAlc level of <7%, n=954), the incidences
of propensity-matched all-cause death and composite events (cardiovascular death, stroke, or
myocardial infarction) were similar between PCI and CABG (hazard ratio [95% confidence
interval]: 1.14 [0.75-1.72], p=0.55 and 0.87 [0.62-1.23], p=0.44, respectively). Outcomes were
similar in nondiabetic patients (n=1311). However, in poor control patients (diabetes with
HbAlc level of >7%, n=885), the incidences of propensity-matched all-cause death and
composite events were higher in the PCI compared with CABG (2.56 [1.54-4.26], p<0.01 and
1.75 [1.18-2.59], p<0.01, respectively).

CONCLUSIONS: Poor preoperative glycemic control, as measured by an elevated HbAlc
level, is associated with poor outcomes after PCI compared with CABG. However, outcomes are
similar in good control diabetes or nondiabetic patients. CABG may be a favorable

revascularization strategy in patients with multivessel and/or left main disease, who suffer from
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poor preoperative glycemic control.

Key Words: coronary artery disease, percutaneous coronary intervention, coronary artery

bypass grafting (CABG), follow-up study, diabetes.

INTRODUCTION

Diabetes mellitus has been recognized as an independent risk factor for poor outcomes
following coronary revascularization [1]. Several studies have compared the outcomes between
diabetic and nondiabetic patients after percutaneous coronary intervention (PCI) or coronary
artery bypass grafting (CABG) [2-5]. However, outcomes may be different between patients
with good and poor control diabetes. Namely, the influence of preoperative glycemic control on
outcomes has not been well elucidated. Furthermore, there are few multicenter studies that
investigated the impact of preprocedural glycemic control on outcomes of each treatment
modality (PCI or CABG).

Hemoglobin Alc (HbAlc), known as glycosilated hemoglobin, indicates a patient’s blood
glucose control during the previous 3 to 4 months. The American Diabetes Association
recommended that patients with diabetes achieve HbA Ic level less than 7%, which is associated
with a lower risk of diabetes-associated complications [6]. Thus, HbAlc level rather than the
diagnosis of diabetes may be a good indicator for preoperative glycemic control.

The CREDO-Kyoto (Coronary REvascularization Demonstrating Outcome Study in
Kyoto) is a multicenter registry in Japan enrolling consecutive 9877 patients undergoing first

PCI or CABG [7]. In the present study, we sought to investigate the impact of preoperative
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glycemic control on outcomes after coronary revascularization by dividing the patients into
following 3 groups using the preoperative HbAlc level; 1) Nondiabetes, 2) Good control
diabetes (diabetes with HbAlc level of <7%), and 3) Poor control diabetes (diabetes with

HbAlc level of >7%.

PATIENTS AND METHODS

Study Population

This study was approved by the institutional review boards or ethics committees of all
participating institutions. Because the study subjects were retrospectively enrolled, written
informed consent was not obtained, in concordance with the guidelines for epidemiologic
studies issued by the Ministry of Health, Labor and Welfare of Japan. However, 73 patients
were excluded because of their refusal to participate in the study when contacted for follow-up
[7].

Between January 2000 and December 2002, 9877 patients were identified to have
undergone either CABG or PCI without prior history of coronary revascularization. Among
them, patients with multivessel and/or left main coronary artery disease whose preprocedural
blood HbAlc level obtained were included in the present study. Patients undergoing
concomitant valvular, left ventricular or major vascular operation were excluded from the

current analysis.

Data Collection and Definitions

Demographic, angiographic, and procedural data were collected from hospital charts or
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databases in each center by independent clinical research coordinators according to prespecified
definitions. Follow-up data were obtained from hospital charts or by contacting patients or
referring physicians.

Elevated HbAlc was defined as that of 7% or greater, which is associated with a higher
risk of diabetes-associated complications [6]. Elderly patients were defined as those patients 75
> years of age. Left ventricular ejection fraction (LVEF) was measured either by contrast left
ventriculography or echocardiography. Patients with LVEF of less than 40% were regarded as
having left ventricular dysfunction. Chronic kidney disease was regarded as present when
creatinine clearance estimated by Cockeloft-Gould formula was less than 60 mL/min. Anemia

was defined as blood hemoglobin level less than 12 g/dL as previously described [7].

Study groups

Patients were divided into three groups according to their degree of glycemic control using
preoperative HbAlc level: 1) poor control group (diabetic patients with HbAlc level of >7%),
2) good controlled group (diabetic patients with HbAlc level of <7%), 3) normal group
(nondiabetic patients with HbA 1¢ level of <7%). Subsequently, outcomes after PCI or CABG in

each group were compared.

Endpoints

An independent clinical events committee adjudicated events. Death was regarded as
cardiovascular in origin unless obvious noncardiovascular causes could be identified. (Any
death during the index hospitalization was regarded as cardiovascular death.) Myocardial
infarction was adjudicated according to the definition in the Arterial Revascularization Therapy

Study [8]. Within 1 week of the index procedure, only Q-wave myocardial infarction was
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adjudicated as myocardial infarction. Stroke at follow-up was defined as symptomatic stroke.
Primary endpoint was death from any cause. Secondary endpoints were cardiovascular
death, stroke, myocardial infarction, and composite cardiovascular event (cardiovascular death,

stroke, and myocardial infarction), during the follow-up period.

Statistical Analyses

After the descriptive statistical analysis, we used Kaplan-Meier estimates to plot survival curves
in each group. The log-rank test was used to identify significant differences in unadjusted
survival curves. The multivariable Cox proportional hazard models were used for adjustment for
confounding factors; we included in the model the following risk factors for mortality
confirmed previously [7]: age > 75 years, chronic kidney disease, hemodialysis, history of heart
failure, chronic obstructive lung disease, malignancy, anemia, peripheral vascular disease,
stroke, left ventricular dysfunction, body mass index> 25.0, diabetes with insulin, absence of
statin use, and use of angiotensin converting enzyme inhibitors. Multivariate-adjusted hazard
ratios and 95% confidence intervals are reported in this analysis. All analyses were conducted
by a statistician with the use of SAS software version 9.2 (SAS Institute Inc) and S-Plus version
7.0 (Insightful Corp) and all reported p values were 2-sided. The authors had full access to the
data and take responsibility for its integrity. All authors have read and agreed to the manuscript

as written.

RESULTS

Baseline Characteristics

66



Among the 3150 patients with multivessel and/or left main disease, 1975 patients (63%) in the
PCI and 1175 (37%) in the CABG group obtained preoperative HbAlc level. Baseline
characteristics of the patients in the two groups are shown in Table 1. The PCI group included
more elderly patients (> 75 years). The CABG group generally included more high-risk patients,
such as those with left ventricular dysfunction, heart failure, prior myocardial infarction, chronic
kidney disease, stroke, and anemia. Patient with diabetes, diabetes with any therapy, or diabetes
with insulin therapy was more common in the CABG group. Preoperative HbAlc level and a
ratio of patients with HbAlc of 7% or greater were not different between the groups (6.4 + 1.5
vs. 6.4 + 1.5, p=0.81 and 28% vs. 27%, p=0.56, respectively).

Regarding the complexity of coronary artery anatomy, the CABG group included more
complex patients, such as those with triple-vessel disease, left main disease, involvement of
proximal LAD, and total occlusion. In the PCI group, bare-metal stents were used in 83% of
patients. None of the patients received drug-eluting stents. In the CABG group, internal
mammary artery graft was used in 93% of patients. Thirty-four percent of CABG operations
were performed without cardiopulmonary bypass.

Medications such as statins, thienopyridines, angiotensin converting enzyme inhibitors,
angiotensin receptor blockers, beta blockers, and nitrates were more frequently used in the PCI

group than the CABG group.

Overall outcomes

Clinical follow-up were completed in 99% at 1 year, and 95% at 2 years in the PCI group and
97% and 94% in the CABG group. The median follow-up period was 1291 days in the PCI
group (interquartile range, 957 to 1583) and 1245 days in the CABG group (interquartile range,

930 to 1563).
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In Kaplan-Meier analysis, freedom from all-cause death at 1, 3, and 5 years were 95.4%,
89.7%, and 86.7% in the PCI, and 95.2%, 91.5%, and 87.5% in the CABG group, respectively
(Figure 1A). There were no significant differences in the incidence of the all-cause death
between the groups (p=0.19). Similarly, there were no differences in the incidence of composite

cardiovascular event between the PCI and the CABG groups (p=0.89, Figure 1B).

Influence of preoperative glycemic control on outcomes after PCI and CABG

Diabetic profiles of the three groups are summarized in Table 2. Preoperative HbA lc level was
similar between PCI and CABG in each group (p=0.15, p=0.67, and p=0.77, respectively).
Baseline characteristics of the three groups are shown in supplemental files. Patients’
characteristics in each group were generally similar to those of whole population.
Kaplan-Meier analysis: In the poor control group, freedom from all-cause death at 1, 3, and 5
years, were 93.9%, 87.1%, and 82.6% in the PCI, whereas 95.9%, 93.5%, and 91.2% in the
CABG group, respectively (Figure 2A). The incidence of all-cause death was lower in the
CABG group (p<0.01). The incidence of composite events in the CABG group tended to be
lower than the PCI group (p=0.06, Figure 2B). In the good control group, however, freedom
from all-cause death and the incidence of composite event were not different between the PCl
and CABG groups (p>0.99 and p=0.32, Figure 2A and B). In the normal group, freedom from
all-cause death and the incidence of composite event were not different between the groups
(p>0.99 and p=0.96, Figure 3A and B).

Propensity-matched analysis: Propensity-matched all-cause mortality after PCI was higher
than CABG in the poor control group (Hazard ratio [95%CI]: 2.56 [1.54-4.26], p<0.01) (Table
3). On the contrary, all-cause mortality was similar between PCI and CABG in the good control

and the normal group (1.14 [0.75-1.72], p=0.55 and 0.93 [0.59-1.46], p=0.75, respectively).
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Significant interaction p-value (0.04) indicates the survival benefit of CABG is prominent
particularly in patients with poor glycemic control. Propensity-matched cardiovascular mortality
after PCI was also higher than CABG in the poor control group (3.11 [1.66-5.83], p<0.01).
However, the all-cause and cardiovascular mortalities were similar between PCI and CABG in
the good control or nondiabetic groups.

The incidence of stroke after PCI was lower than CABG regardless of the degree of
glycemic control. Insignificant interaction p-value (0.99) indicates treatment modality (PCI or
CABG) rather than the degree of glycemic control influences the postoperative stroke rate. The
incidence of myocardial infarction after PCI was higher than CABG in the poor control group
(3.29 [1.54-7.01], p<0.01), but similar in the good control or nondiabetic group. Insignificant
p-value (0.50) indicates that treatment modality (PCI or CABG) rather than the degree of
glycemic control influences the incidence of myocardial infarction. The incidence of composite
cardiovascular event after PCI was higher than CABG in the poor control group (1.75

[1.18-2.59], p<0.01), but similar in the good control and normal groups.

DISCUSSION

Main findings

To our knowledge, this is the first multicenter registry that investigated the influence of the
preoperative glycemic control using HbA lc level on long-term outcomes after PCI and CABG
in patients with multivessel and/or left main disease. In patients with poor glycemic control,
propensity-matched multivariate analysis showed that CABG reduced the all-cause and

cardiovascular mortality compared with PCL. On the contrary, in patients with good glycemic
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control or nondiabetes, there were no significant differences in those endpoints between PCI and
CABG. The incidence of myocardial infarction was lower after CABG than PCI; however, that
of stroke was lower after PCI regardless of the degree of preoperative glycemic control. It is
noteworthy that in patients with poor glycemic control, treatment with CABG was associated
with better outcomes than PCI although the patients undergoing CABG included more high-risk
patients and less postoperative medication than those of PCI. These results indicate that CABG
may be a favorable revascularization strategy in diabetic patients suffering from poor
preoperative glycemic control, and that preoperative strict glycemic control is recommended in

diabetic patients undergoing PCL

Diabetes and CABG outcomes

Depending on the severity of diabetes and its associated disorders and comorbidities, long-term
survival is lower in diabetic as compared with nondiabetic patients [9]. Aggressive treatment to
achieve glycemic control is associated with reduced mortality in patients with diabetes
undergoing CABG [10]. Thus, long-term glycemic control may improve outcomes after CABG.
HbA ¢ is not affected by short-term glycemic control, and therefore allows better assessment of
glucose control over 3 to 4 months. Halkos and associates reported that poor glycemic control,
as assessed by elevated HbA 1c level, was strongly associated with adverse events after CABG
both in-hospital and long-term follow-up [11]. They demonstrated that higher HbAlc (measured
as continuous value) was associated with reduced long-term survival for each unit increase with
hazard ratio of 1.15/unit. They also conclude that preoperative HbAlc level rather than

diagnosis of diabetes is a better predictor for long-term survival after CABG.

Diabetes and PCI outcomes
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Chronic hyperglycemia, as assessed by HbAlc level, is associated with an increased risk of
cardiovascular disease in patients with diabetes [12]. Preprocedural high blood glucose level is
associated with adverse outcomes after PCI for acute myocardial infarction [13]. However, the
influence of preprocedurel elevated HbA Ic level on long-term outcomes has been controversial.
Mazeika and associates demonstrated that high HbA 1¢ increased the angiographic restenosis in
patients with diabetes [14]. However, several studies have reported that HbAlc level is not a
predictor for cardiac events in patients with diabetes [15, 16]. That may be due to the difference
in rates of drug-eluting stent use in each study. In addition, these results could partially explain
the recent findings of randomized clinical trials that suggest a benefit of intensive glucose
control (target 6.5%) in microvascular complications but not in macrovascular complications

and death from any cause [17].

Optimal revascularization in patients with diabetes mellitus

Optimal revascularization strategy in patients with diabetes still has been controversial. Several
observational studies reported the superiority of CABG in patients with diabetes mellitus with
multivessel coronary artery disease [18, 19]. The present study also indicates CABG may be a
better option in patients with multivessel or left main disease with uncontrolled diabetes.
However, to conclude the superiority of CABG, there are several points to be addressed.

First, the present study was conducted in bare-metal stent era. Contemporary PCI
procedures have already shifted from bare-metal to drug-eluting stenting with variable
penetration rates. The striking efficacy of drug-eluting stents in preventing both clinical and
angiographic restenosis has led to a rapid expansion of PCI use particularly for patients with
complex multivessel disease [20]; however, improvement of survival has not yet been reported

patients with diabetes with use of drug-eluting stents [21]. In the ARTS-2 study, survival rates at
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3 years were not significantly different among the 3 groups of ARTS-2, ARTS-1 CABG, and
ARTS-1PCI, initial advantage with sirolimus-eluting stent appeared to diminish at 3 years
follow-up [22]. Furthermore, the pooled analysis of the pivotal randomized trials of the
sirolimus-eluting stents suggested excessive mortality in diabetic patients treated with the
sirolimus-eluting stents as compared with those treated with bare-metal stents [23]. Thus,
CABG may also be a better option in patients with diabetes in drug-eluting stent era, as shown
in the bare-metal stent.

Second, the present study included patients with left main disease. Most of the comparative
studies between the outcomes of PCI and CABG excluded left main disease because it has
generally been recommended to CABG. Recently, however, SYNTAX study demonstrated that
PCI achieved equivalent survival and event-free outcomes to CABG in patients with low or
intermediate SYNTAX score although CABG was better in patients with high SYNTAX score
[24]. In addition, rate of patients with left main disease in CABG (28%) was far higher than that
of PCI (4%) in the present study (Table 1). Furthermore, including left main disease would
reflect the “real-world” patients undergoing coronary revascularization. Thus we consider that
including left main disease in the present study did not weaken the conclusions.

Finally, the present study is an observational study. The discrepancy in outcomes between
randomized controlled trials and registries comparing PCI with CABG is commonly ascribed to
usual enrollment in the former of very selected low-risk patients with multi vessel coronary
artery disease who are suitable for PCI, a feature that limits the ability to generalize conclusions
to many high-risk patient categories in real-world clinical practice. On the other hand,
observational study may expand the indications of PCI to more complex subsets of patients who
were not indicated to CABG. In the present study, however, the CABG group included more

complex patients than PCI such as left ventricular dysfunction and chronic kidney disease. Thus,
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we believe CABG can be a better option in treating preoperative poor glycemic control than

PCL

Study Limitations

There are several important limitations of this study. First, we evaluated the preprocedural
HbAlc level, but did not confirm the postoperative blood glucose management. Although we
decided principles of the management in each institution, there might be any differences
between the institutions. Furthermore, important medications, statins in particular, to prevent
cardiovascular events are obviously underused. More optimal use of medications might have

changed the long-term outcome of both PCI and CABG.

Conclusions

Poor preoperative glycemic control, as measured by an elevated HbA ¢ level, is associated with
poor outcomes after PCI compared with CABG. CABG may be a favorable revascularization
strategy in patients with multivessel coronary or left main disease, who suffer from poor

preoperative glycemic control. Further study with drug-eluting stent is warranted.

Source of Funding
This work was supported in part by a Grant for Clinical Research for Evidence Based Medicine
from the Ministry of Health, Labor and Welfare in Japan to T. Kimura. and an educational grant

from the Research Institute for Production Development (Kyoto, Japan).

73



Disclosures

None

REFERENCES

Flaherty JD, Davidson CJ. Diabetes and coronary revascularization. JAMA.
2005;293:1501-8

Daemen J, Kuck KH, Macaya C, LeGrand V, Vrolix M, Carrie D, Sheiban I, Suttorp MJ,
Vranckx P, Rademaker T, Goedhart D, Schuijer M, Wittebols K, Macours N, Stoll HP,
Serruys PW; ARTS-II Investigators. Multivessel coronary revascularization in patients with
and without diabetes mellitus: 3-year follow-up of the ARTS-II (Arterial Revascularization
Therapies Study-Part II) trial. ] Am Coll Cardiol. 2008;52:1957-67

B.E. Sobel, R. Frye and K.M. Detre, Burgeoning dilemmas in the management of diabetes
and cardiovascular disease: rationale for the Bypass Angioplasty Revascularization
Investigation 2 Diabetes (BARI 2D) trial. Circulation. 2003;107:636-642

Carson JL, Scholz PM, Chen AY, Petersen ED, Gold J, Schneider SH. Diabetes mellitus
increases short-term mortality and morbidity in patients undergoing coronary artery bypass
graft surgery. J Am Coll Cardiol. 2002;40:418-23.

Rajakaruna C, Rogers CA, Suranimala C, Angelini GD, Ascione R. The effect of diabetes
mellitus on patients undergoing coronary surgery: a risk adjusted analysis. J Thorac
Cardiovasc Surg. 2006;132:802-10.

American Diabetes Association. Standards of medical care in diabetes. Diabetes Care.
2005;28:584-36.

Kimura T, Morimoto T, Furukawa Y, Nakagawa Y, Shizuta S, Ehara N, Taniguchi R, Doi T,
Nishiyama K, Ozasa N, Saito N, Hoshino K, Mitsuoka H, Abe M, Toma M, Tamura T,
Haruna Y, Imai Y, Teramukai S, Fukushima M, Kita T. Long-term outcomes of
coronary-artery bypass graft surgery versus percutaneous coronary intervention for
multivessel coronary artery disease in the bare-metal stent era. Circulation.
2008;118(Suppl):S199-209

Serruys PW, Ong ATL, van Herwerden LA, Sousa JE, Jatene A, Bonnier JJIRM,
Schonberger JPMA, Buller N, Bonser R, Disco C, Backx B, Hugenholtz PG, Firth BG
Unger F. Five-year outcomes after coronary stenting versus bypass surgery for the
treatment of multivessel disease: the final analysis of the Arterial Revascularization
Therapies Study (ARTS) randomized trial. ] Am Coll Cardiol. 2005; 46: 575-581

74



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Mohammadi S, Dagenais F, Mathieu P, Kingma JG, Doyle D, Lopez S, Baillot R, Perron J,
Charbonneau E, Dumont E, Metras J, Desaulniers D, Voisine P, Long-term impact of
diabetes and its comorbidities in patients undergoing isolated primary coronary artery
bypass graft surgery. Circulation 2007;116[Suppl 1]:220 -5

Furnary AP, Wu Y. Eliminating the diabetic disadvantage: the Portland Diabetic Project.
Semin Thorac Cardiovasc Surg 2006;18:302— 8

Halkos ME, Lattouf OM, Puskas JD, Kilgo P, Cooper WA, Morris CD, Guyton RA,
Thourani VH. Elevated preoperative hemoglobin Alc level is associated with reduced
long-term survival after coronary artery bypass surgery. Ann Thorac Surg. 2008;86:1431-7.
Selvin E, Marinopoulos S, Berkenblit G, Rami T, Brancati FL, Powe NR, Golden SH.
Meta-analysis: glycosylated hemoglobin and cardiovascular disease in diabetes mellitus.
Ann Intern Med 2004;141:421-431

Ishihara M, Kagawa E, Inoue I, Kawagoe T, Shimatani Y, Kurisu S, Nakama Y, Maruhashi
T, Ookawa K, Dai K, Aokage Y. Impact of admission hyperglycemia and diabetes mellitus
on short- and longterm mortality after acute myocardial infarction in the coronary
intervention era. Am J Cardiol 2007;99:1674 —1679

Mazeika P, Prasad N, Bui S, Seidelin PH. Predictors of angiographic restenosis after
coronary intervention in patients with diabertes mellitus. Am Heart J. 2003;145:1013-21
Lindsay J, Sharma AK, Canos D, Nandalur M, Pinnow E, Apple S, Ruotolo G, Wijetunga
M, Waksman R. Preprocedure hyperglycemia is more strongly associated with restenosis in
diabetic patients after percutaneous coronary intervention than is hemoglobin A1C.
Cardiovasc Revasc Med 2007;8:15-20.

O’Sullivan CJ, Hynes N, Mahendran B, Andrews EJ, Avalos G, Tawfik S, Lowery A, Sultan
S. Haemoglobin Alc (HbA1C) in nondiabetic and diabetic vascular patients. Is HbA1C an
independent risk factor and predictor of adverse outcome? Eur J Vasc Endovasc Surg
2006;32:188-197.

The ADVANCE Collaborative Group. Intensive Blood Glucose Control and Vascular
Outcomes in Patients with Type 2 Diabetes. N Eng JMed. 2008;358:2560-72

Hannan EL, Racz MJ, Walford G Jones RH, Ryan TJ, Bennett E, Culliford AT, Isom OW,
Gold JP, Rose EA. Long-term outcomes of coronary-artery bypass grafting versus stent
implantation. N Engl J Med. 2005;352:2174-83

Malenka DJ, Leavitt BJ, Hearne MJ, Robb JF, Baribeau YR, Ryan TJ, Helm RE, Kellett
MA, Dauerman HL, Dacey LJ, Silver MT, VerLee PN, Weldner PW, Hettleman BD,
Olmstead EM, Piper WD, O'Connor GT; Northern New England Cardiovascular Disease
Study Group. Comparing long-term survival of patients with multivessel coronary disease
after CABG or PCI: analysis of BARI-like patients in northern New England. Circulation.

75



20.

21.

22,

23.

24,

2005;112[Suppl]:1-371-6

Moses JW, Leon MB, Popma JJ, Fitzgerald PJ, Holmes DR, O'Shaughnessy C, Caputo RP,
Kereiakes DJ, Williams DO, Teirstein PS, Jaeger JL, Kunz RE. Sirolimus-eluting stents
versus standard stents in patients with stenosis in a native coronary artery. N Engl J Med.
2003; 349: 1315-1323

Kastrati A, Mehilli J, Pache J, Kaiser C, Valgimigli M, Kelbaek H, Menichelli M, Sabate M,
Suttorp MJ, Baumgart D, Seyfarth M, Pfisterer ME, Schomig A. Analysis of 14 trials
comparing sirolimus-eluting stents with bare-metal stents. N Engl J Med. 2007; 356:
1030-1039

Daemen J, Kuck KH, Macaya C, LeGrand V, Vrolix M, Carrie D, Sheiban I, Suttorp MJ,
Vranckx P, Rademaker T, Goedhart D, Schuijer M, Wittebols K, Macours N, Stoll HP,
Serruys PW; ARTS-II Investigators. Multivessel coronary revascularization in patients with
and without diabetes mellitus: 3-year follow-up of the ARTS-II (Arterial Revascularization
Therapies Study-Part II) trial. J Am Coll Cardiol. 2008;52:1957-67

Spaulding C, Daemen J, Boersma E, Cutrip DE, Serruys PW. A pooled analysis of data
comparing sirolimus-eluting stents with bare-metal stents. N Engl J Med. 2007; 356:
989-997

Serruys PW, Morice MC, Kappetein AP, Colombo A, Holmes DR, Mack MIJ, Stahle E,
Feldman TE, van den Brand M, Bass EJ, Van Dyck N, Leadley K, Dawkins KD, Mohr FW;
SYNTAX Investigators. Percutaneous coronary intervention versus coronary-artery bypass

grafting for severe coronary artery disease. N Engl J Med. 2009;360:961-72

76



FIGURE LEGENDS

Figure 1. Kaplan-Meier curves for each endpoint among all patients
A: All-cause death

B: Composite cardiovascular event

Figure 2. Kaplan-Meier curves for each endpoint among patients with preoperative poor
glycemic control (diabetes with HbAlc >7%)
A: All-cause death

B: Composite cardiovascular event

Figure 3. Kaplan-Meier curves for each endpoint among patients with preoperative good
glycemic control (diabetes with HbAlc <7%)
A: All-cause death

B: Composite cardiovascular event
Figure 4. Kaplan-Meier curves for each endpoint among nondiabetic patients
A: All-cause death

B: Composite cardiovascular event

CV: cardiovascular

MI: myocardial infarction
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Table 1. Baseline characteristics

PCI CABG p value
(n=1975) (n=1175)
Age 67.6+99 66.9+9.0 0.08
275 years 26% 21% <0.01
Male gender 69% 72% 0.02
Body mass index 239434 23.5+3.2 <0.01
225% 33% 30% 0.06
No. of diseased vessels 24+05 26+0.7 <0.01
Triple vessel disease 38% 70% <0.01
Left main disease 4% 28% <0.01
Proximal LAD disease 41% 61% <0.01
Total occlusion 29% 57% <0.01
Ejection fraction 61.3+13.6 59.1+14.8 <0.01
<40% 8% 12% <0.01
Prior myocardial infarction 30% 37% <0.01
Heart failure 16% 28% <0.01
Atrial fibrillation 6% 6% 0.43
History of stroke 14% 22% <0.01
Peripheral vascular disease 9% 22% <0.01
Chronic pulmonary disease 2% 2% 0.18
Emergency procedure 4% 4% 0.5
Diabetes mellitus 57% 61% 0.02
Diabetes with any therapy 38% 45% 0.01
Diabetes with insulin therapy 12% 17% <0.01
Hemoglobin Alc (%) 64+1.5 6.4+1.5 0.81
2 7.0% 28% 27% 0.56
Hypertension 72% 70% 0.33
Hyperlipidemia 52% 54% 0.56
Hemodialysis 4% 5% 0.17
Chronic kidney disease 40% 45% <0.01
Malignancy 8% 6% 0.11
Hemoglobin 13.1+2.0 12.7+£2.0 <0.01
<12 mg/dl 25% 33% <0.01
Current smoker 29% 25% <0.01
Medication at discharge
Statins 37% 18% <0.01
Aspirin 86% 87% 0.02
Thienopyridines 74% 10% <0.01
ACE inhibitor 27% 12% <0.01
ARB 18% 8% <0.01
B antagonist 25% 9% <0.01
Calcium antagonist 60% 55% <0.01
Nitrates 711% 48% <0.01

LAD: left anterior descending artery
ACE: angiotensin converting enzyme
ARB: angiotensin receptor blockers
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