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Abstract

The influence of diabetes mellitus and complications on the long-term outcome of coronary artery
bypass graft surgery (CABG) was investigated in 192 consecutive patients who underwent elective CABG
between January 1992 and March 1996. Of these, 102 patients were diabetic and 90 were nondiabetic.

Preoperative and postoperative left ventricular ejection fraction, number of grafts, use of arterial conduit,
and frequency of perioperative infarction were all similar in the 2 groups. During a mean follow-up of 3.2
years, diabetics showed higher cardiac mortality than nondiabetics (15% vs 3%, p = 0.01). Cardiac event-
free survival was also low in diabetics, and this difference increased throughout the period (91% vs 99% at
2 years, 74% vs 90% at 4 years in diabetics and nondiabetics, respectively, by Kaplan-Meier analysis, p =
0.008) . Multivariate Cox regression analysis revealed postoperative low ejection fraction and diabetes
mellitus as independent predictors of late cardiac death. Major causes of cardiac death in diabetics were
sudden death, pump failure and acute myocardial infarction. Additionally, subgroup analysis in diabetics
using the Cox regression model identified postoperative low ejection fraction, female gender and diabetic
nephropathy as independent predictors of late cardiac death.

Thus, patients with diabetes have a worse clinical outcome after CABG, especially when associated with
low ejection fraction, female gender and diabetic nephropathy. Intensive management of heart failure, pre-
vention of myocardial infarction and specific strategy for female patients are all essential to improve the

long-term outcome of diabetics after CABG.

Key Words
B Aortocoronary bypass
H Prognosis

i U ®IC

BERABEIERCEHRREZGHLY, SHR
TRFERMREIN S AN EY, EMTHEREL L
TIIEIMEL M CEBIR N1 SAR D D 505, S
LA L7 ERAICIEMERBRM L v b EE
BR/SA SRZAHDIE) MERTWABEENEY, LiL,
FREDOHEIZ L T, TR NNA SAMZREITLTH
HERFB O T 1% I RRONHARAR L & b4,
EHFETOHRE L 1HICT ER VD, TR EROME

H Coronary artery disease

J Cardiol 2000; 35(1): 9—17

H Diabetes mellitus

MzERLTWAEY, Fi, BRRIZBVWTHERIEICS
WTh, ERFOVDPRLIAFHEFEARERET S
PIXEDN TR\,

Z 2 THEKA L, BHPEICB) B HERRE & EER
INA NSAMOEBHFHOBLR, 25 CITHERFHEA
TOFHBAERFEHL PICT BRI EITo 7.

HREFE

1. 3 =B
1992 4E 1 B—1996 4E 3 B 12 4 CHfT S W= TEIR

EREEESHRFR ERSEE Y 5 —AR: T108-0073 RAHEX=H1-4-17
Division of Cardiology, Cardiovascular Center, Tokyo Saiseikai Central Hospital, Tokyo
Address for reprints: KOIKE Y, MD, Cardiovascular Center, Tokyo Saiseikai Central Hospital, Mita 1—4—17, Minato-ku, Tokyo

108—0073

Manuscript received February 9, 1999; revised September 8, 1999; accepted September 9, 1999



10 /Wit - HRIL - KA

Table 1 Preoperative factors in diabetes and nondiabetes mellitus groups

DM group Non-DM group p value
(n=102) (n=90)
Age (yr, mean+SD) 6519 63+9 NS
Female 27(26) 16(18) NS
Coronary risk factors
Cigarette smoking 65(64) 60(67) NS
Hypertension 61(60) 52(58) NS
Hypercholesterolemia 56(55) 45(50) NS
Prior myocardial infarction 80(78) 61(68) NS
Prior congestive heart failure 20(20) 17(19) NS
Number of diseased vessels
Single 7(7) 16(18) 0.02
Double 27(26) 11(12) NS
Triple 39(38) 39(43) NS
Left main trunk 29(28) 24(27) NS
Preoperative LVEF (%, mean+SD) 52+16 56+14 NS

()%

DM =diabetes mellitus ; LVEF=left ventricular ejection fraction.

INA NRARTEFE216FIOH T, BEF(136]), BT
Bl (8H), B L UHHIES (36]) % A\ L 7240 & Bl
BRoSA ISART192B 2 R E L, ZNEBERKFE 102
Bl, FERERRFEEQOBIC AL, MEEM CHRAER
FORBEITo 7z, D EICHERT, BEPEMBIZA
LRI R, LEIEE, LBEREERLHBL
7=,

2. /5 &

EREREFOEHRIE, BREREIZI0RX 10EME,
BIVATH - VIEREIVATFO —VE>
220mg/dl, EILE (X2 B L EO#EI%E T 140/90 mmHg LA
EFROONIb DL L7z, HERFE, DERFERE
H, 2) ZEREREMMEE > 140mg/dl, 3)75gRRO 7 Fu¥E
RAHBRTHERREOVWTR» L L, 2WRENE
HBE SRR E QK E L vy, MBS 7+ AR
KatH% %, BEIFREREABECHELZ. O
EEOBRMAIX, BEDOAKE, LEREOREQHK
(QIEDIE>0.04msec, QEDIFES S>RIEFHD 1/4) D
FIRELERLL. FMPEER, (HEFEREOLR
(CK-MB > 1001U/l, GOT >GPT)% 0 7:b Dk L7-.
WETB & OWMEOLERREEE, LSV vFT5
74 —H5VREABR-RIFEICIZEZEEDLI KD
2. BE7RAENMEINR, HEAMEBIIRD D B 1AL

EERALASORBIRS T 7 MERBD Y & LT

IV FRA Y b THBLEIIL, RBRTE, ALK,
OEEZEIEE ER L, LERILORIEIC, RO
BREZE, REERE, AL, MEEREEOREH
EEIARTEBAMT, BNA e Mzizdboe Lz, O
[E3E D B FEAEFE O 8 i$ Kaplan-Meier & % A\,
log-rank 2 & ) FEEREXTo 72, & HITUIESE
DHESRFEREFTT 5720, Cox KBINF— FEFI
% F\v>, forward-stepwise regression 12 & 5 S L E1E
WaiTorz. $/, BRREO LD X REFIUE
FELBET BOPRETT A 700, ERFEELY X520
BIEOFET2HIIGT, ZO2HMTEETF OB
iTo7. BB, BRFEANT, COETFLEIE
CHEST L0 2RET 5720, CoxBINF— FEF
VICEDEERBRBN 2T o7z, EREORBIZIZ
Student riRE %, BEMBOLBICIE 2 REE AV,
p<005%boTHELHEL.

5 2 S

WETEF OB T, WE CER, MR, BERE,
BIE, SaIVAF0— VIEOHEICEL RO L
Ao 7z (Table 1). GHHEEDBME, LAEDOBEEIC
S TELRO P o7z, BEEKTIE, BRER
WK—REFERIL D o725 (p=0.02), =%,
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Table 2 Perioperative and postoperative factors in diabetes and nondiabetes mellitus groups

DM group Non-DM group

(n=102) (n=90) p value

Number of grafts per patient (mean+SD) 3.1%1.1 28+1.2 NS
Use of arterial graft 68(67) 63(70) NS
Frequency of graft occulusion 19/100(19) 13/88(15) NS
Perioperative myocardial infarction 13(13) 7 (8) NS
Transfusion 28(27) 15(17) NS
Target vessel for bypass graft

RCA 60(59) 48(53) NS

LAD 101(99) 87(97) NS

Diagonal 40(34) 32(36) NS

LCX 78(76) 57(63) NS
Postoperative LVEF (%, mean+SD) 50+16 52+14 NS
Postoperative hospital stay (days, median) 31.0 29.5 NS

( ):%

RCA=right coronary artery; LAD=left anterior descending artery; LCX=left circumflex artery. Other

abbreviations as in Table 1.

Table 3 Long-term outcome after coronary artery bypass graft surgery during a mean follow-up of
3.2 years in diabetes and nondiabetes mellitus groups

DM grou, Non-DM grou;
(n=102) (n=90) p value
Mean follow-up periods (yr, mean=SD) 3.1+1.4 33+14 NS
Overall mortality 17(17) 11(12) NS
Cardiac deaths 15(15) 3(3) 0.01
Cardiac events (overall) 38(37) 21(23) 0.04
Acute myocardial infarction 5(5) 5( 6) NS
Unstable angina pectoris 12(12) 12(13) NS
Congestive heart failure 12(12) 3(3) 0.03
Percutaneous transluminal coronary angioplasty 8( 8) 10(11) NS
Re-do coronary artery bypass graft surgery 8( 3) 4( 4) NS

( )%
Abbreviation as in Table 1.
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Table 4 Multiple Cox regression analysis for predicting late cardiac death after coronary artery

bypass graft surgery
Chi-square p value Hazard ratio (cn
Postoperative LVEF<40% 6.8506 0.01 3.46 (1.37-8.75)
Diabetes mellitus 5.3942 0.02 4.36 (1.26-15.1)
Female 2.6993 NS
Arterial graft 2.1633 NS
Multiple vessel disease (=2 vessels) 1.0538 NS
Number of bypass grafts 0.8484 NS
Postoperative graft occlusion 0.2727 NS
Cigarette smoking 0.0493 NS
Prior myocardial infarction 0.0448 NS
Preoperative LVEF 0.0250 NS
Prior congestive heart failure 0.0208 NS
Perioperative myocardial infarction 0.0141 NS

CI=confidence interval. Other abbreviation as in Table 1.

= = non-DM(n=90)
- DM(n=102)

Event-free survival

6 p=0.008 J-
= -
oL . T
0 1 2 4 5

years

Fig.1 Cardiac event-free survival after coronary
artery bypass graft surgery in diabetes and non-
diabetes mellitus groups
Cardiac event was defined as cardiac death. Estimated
2-year survival was 91% for diabetics and 99% for non-
diabetics. Estimated 4-year survival was 74% for dia-
betics and 90% for nondiabetics.

Abbreviation as in Table 1.

LIEFE R = FRA ¥ b & L7z Kaplan-Meier 12 &
5 RMEFROLETIE, BRFEELIERE R RS0
L TH S DITRETH o 72 (log-rank &, p =0.008;
Fig. 1). S5 OEIIEBLE L HICILALTEY,
RRMEFRIL 2EZR TR 1% I3 U TIEMERA
B99%, 4FERTHEREEE 74% I L TIEME Rm B
90% Td - 7.

Cox LBINY — FEF N & VLB ESHF

DIRESTIL, forward-stepwise regression (2 & 1) &%
WCHY L-FSRTFLLTROONDE, HEOK
EEERHE(<40%), FERFEO2EF T - 72 (Table
4). MBELZERHFEONF —FIiZ3.46 EEXE
1.37-8.75) TH» h, BWRBEDONY — Fitid4.36 {E8E
X 1.26-15.1) TH o 7=,

DI, BRFEATOLBIRNOFTS BT ORE %
7970, BRFEEZ CEICE 156 & AR 87 I
SEL, MECHE%EIT o7 (Table 5). EEICIITH
HCTHEZZ 2h o720, LEBRETTESSE -7
(p=0.05). fiOEEBREF T, BERE, HIE,
BIVATU— VILEDHEICEZ 2L, LHEED
BRI E R e h o7z, WEESRHZTILLEEET
HEIKETH 72 (p=0.002). Bk T 7 Dl
B, W07 57 VAEICEZSERI v o7, BRE
BEOKETIX, BRBEHREH, body mass index,
HbA MEEL b ICHEEERRDO R o225, 41 V2 ¥
FRRLOEEE CHEECEERTH o2 (p=0.03).
TR CHEPR R MEREIE DB I IZ 2 R hr o 722%,
HEEE (p=0.03), BIE(P=0.01) L LHEHETEE
KEETH o7, ERFHETIESHFIZFAOFT,
MEENDH 5 VIZEEEN B L7262 661(18%) T,
DEFERETIZ9BIF 36 (33%), AFEETIZ 24643
Bl (13%) & S 7z, F72, FERFETOOMIE 156
DN, RARE3IF, WEFRSH, LALETHT
Hot.

WRRHEOAEMR L L7z Cox KBNS — FEF L
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Table 5 Comparison of clinical factors in diabetic patients with or without cardiac death
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Cardiac death group

Survivor group

(n=15) (n=27) pvalue
Age (yr, mean+SD) 6717 64+9 NS
Female 7(47) 20(23) 0.05
Cigarette smoking 9(60) 56(64) NS
Hypertension 11(73) 50(57) NS
Hypercholesterolemia 7(47) 49(56) NS
Prior myocardial infarction 13(87) 67(77) NS
Perioperative myocardial infarction 3(20) 10(11) NS
Postoperative LVEF (%, mean=+SD) 39+18 52+14 0.002
Use of arterial graft 7(47) 61(70) NS
Postoperative graft occlusion 3(23) 16(18) NS
Diabetic indices
Duration of diabetes mellitus (yr, mean+SD) 17£11 13£10 NS
Body mass index (mean+SD) 24+4 2343 NS
HbA:e (%, mean=+SD) 7.8+1.1 8.1t1.6 NS
Insulin treatment 7(47) 18(21) 0.03
Retinopathy 8(53) 35(40) NS
Neuropathy 10(67) 32(37) 0.03
Nephropathy 9(60) 24(28) 0.01
( ):%

Abbreviation as in Table 1.

Table 6 Multiple Cox regression analysis of diabetics for predicting late cardiac death after

coronary artery bypass graft surgery

Chi-square p value Hazard ratio (cn
Postoperative LVEF<40% 9.0582 0.003 5.16 (1.77-15.0)
Nephropathy 7.5380 0.006 4.62 (1.55-138)
Female 5.3849 0.02 3.47 (1.21-9.95)
Retinopathy 2.0078 NS
Insulin treatment 0.8057 NS
Age 0.7081 NS
HbA,, 0.6727 NS
Duration of diabetes mellitus 0.4678 NS
Neuropathy 0.4356 NS
Arterial graft 0.0291 NS

Abbreviations as in Tables 1, 4.

2 BSEERMB TR, WERROFSEFELT, Y
BIRAE EERIHE (< 40%), BERWERE, KO3
FAEELHEENT (Table 6). ZhEN DN —
K, MR EERHEES 16(EEXMH 1.77-15.0),
YR EE 4.62 (EHEX M 1.55-13.8), KiE347(f8
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mumus ON-DM LVEF = 40%(n=73)
non-DM LVEF<40%(n=17)
=== DM LVEF=40%(n=78)
s DM LVEF<40%(n=24)

1

Event-free survival
T

L L) L]

0 1 2 3 4 5
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Fig.2 Cardiac event-free survival after coronary
artery bypass graft surgery among nondiabetics
and diabetics with or without postoperative low
left ventricular ejection fraction(< 40%)
Abbreviations as in Table 1.

=uaue nON-DM(n=80)
=== DM nephropathy(-) (n=69)
DM nephropathy(+) (n=33)
1 'l L L L 1
-
s -
S
@
§ L
13
S
w - L p=0.0006
L] L] L] L] L]
0 1 2 3 4 5

years

Fig.3 Cardiac event-free survival after coronary
artery bypass graft surgery among nondiabetics
and diabetics with or without nephropathy
Abbreviation as in Table. 1.

> 40% 5%, FRERFRLEZFHE> 40% B L 75
RIZER WA, BRFEZERHEE40%BFHETIIIE
WERIREER R < 40% BIZHANE L FHRARL
Z D25 (p=0.0002; Fig. 2). FEHEIC, WERPE
BAEFE S OFBIIEMEIRIARE & 0 EERDMK L, WERIA
FIEAHHITIIELICAETH > 72 (p=0.0006; Fig.
3). BHITARLE, WRFHLESIIMERFRE LM

=u=ua non-DM female (n=16)
e NON-DM male (n=74)
==« DM male (n=75)

= DM female (n=27)
1 1 1 L 1 L

Event-free survival
(-
-

A\
A\)
3
R
\

T Ll T ] )
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years

Fig.4 Cardiac event-free survival after coronary
artery bypass graft surgery among males and
females with or without diabetes mellitus
Abbreviation as in Table 1.

BUZHAREFRIIEMETH - 72 (p=0.002; Fig. 4).
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