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Objectives. To investigate the optimal method of coronary revascularization in patients on dialysis.

Methods. We retrospectively analyzed 145 patients on dialysis who underwent percutaneous coronary
intervention (PCI) (81 patients)or coronary artery bypass grafting (CABG) (64 patients). Survival and
non-fatal cardiac event-free rates were compared between the two groups by the Kaplan-Meier method.
The impact of independent predictors on survival and non-fatal cardiac event-free rates were examined by
the Cox regression model.

Results. The number of diseased vessels was smaller and ejection fraction was greater in the PCI group
compared with the CABG group (1.74 £ 0.67 vs 2.56 = 0.61, p < 0.0001 and 61.1 £ 14.3% vs 50.6 £
17.4%, p = 0.001). The 1-year and 5-year survival rates of the PCI group were significantly higher than
those of the CABG group (93.8 & 2.7% and 66.6 + 5.7% vs 76.0 £ 5.4% and 44.8 + 6.5%, p = 0.0065) .
However, CABG was not an independent predictor of death by multivariate analysis (p = 0.06). The 1-
year and 5-year non-fatal cardiac event-free rates of the PCI group were significantly lower than those of
the CABG group (63.7 £ 5.4% and 34.7 £ 5.8% vs 83.2 = 4.9% and 66.8 & 7.4%, p = 0.0003). PCI was
an independent predictor of non-fatal cardiac event by multivariate analysis (p = 0.007)..

Conclusions. PCI was associated with a higher incidence of non-fatal cardiac events, but survival rate
was better after PCI than after CABG. PCI is very important and acceptable as a method of coronary revas-
cularization in patients on dialysis.
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Table 1 Baseline characteristics
PCI group CABG group p value
(n=81) (n=64)
Age (yr) 61.7%£9.0 62.4%£7.9 NS
Sex (male/female) 61/20 50/14 NS
ESRD etiology
Diabetes mellitus 36(44.4) 33(51.6)
Chronic glomerulonephritis 14(17.3) 8(12.5)
Nephrosclerosis 14(17.3) 16(25.0) NS
ADPKD 5(6.2) 4(6.3)
Others 7(8.6) 3(4.7)
Unknown 5(6.2) 0
Duration of dialysis (yr) 6.57+7.6 3.80+4.6 0.008
Coronary risk factors
Diabetes mellitus 38(59.4) 41(64.0) NS
Hypertension 63(77.8) 39(60.9) 0.03
Hyperlipidemia 14(17.3) 17(26.6) NS
Smoking 35(43.2) 31(48.4) NS
Co-morbid conditions
Myocardial infarction 28(34.6) 22(34.3)
Congestive heart failure 16(19.8) 15(23.4) L NS
Cerebral infarction 4(4.9) 9(14.1)
Peripheral artery disease 5(6.2) 9(14.1)
Indication for coronary angiography
Acute myocardial infarction 13(16.0) 1(1.6) 0.003
Unstable angina pectoris 17(21.0) 14(21.9)
Stable angina/asymptomatic ischemia 39(48.1) 38(59.4)
0ld myocardial infarction 9(11.1) 6(9.4) R
Congestive heart failure 4(4.9) 5(7.8)
Number of diseased vessels 1.74%0.67 2.561+0.61 <0.001
Left ventricular ejection fraction (%) 61.1£14.3 50.6%£17.4 0.001
Time of revascularization
1984.1-1989.12 5(6.1) 4(6.3)
1990.1-1994.12 21(25.9) 8(12.5) NS
1995.1-1999.12 37(45.7) 36(56.3)
2000.1-2002.12 18(22.2) 16(25.0)
Continuous values are mean+SD. ( ): %.
PCI=percutaneous coronary intervention ; CABG = coronary artery bypass grafting; ESRD =end-stage renal dis-
ease; ADPKD =autosomal dominant polycystic kidney disease.
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Table 2 Time and methods of revascularization in the patients undergoing PCI

Balloon Stent Rotablator Rotablator Failed Total Success
balloon stent rate (%)
1984.1-1989.12 4 0 0 0 1 5 80.0
1990.1-1994.12 19 0 0 0 2 21 90.5
1995.1-1999.12 10 13 4 5 5 37 86.5
20001200212 | L 2 o 3. 2 8 889
Total 34 25 4 8 10 81 87.7

Abbreviation as in Table 1.

1. & Fi%

Kaplan-Meier {12 & 5 RO LB O R % Fig. 1
RS, 1 SEBOEFERIIPCIFFD93.8 +2.7% 1Zx}
L CCABGHENS76.0 +5.4%, 54EHOAEFFHILPCIE
D 66.6 +5.7% Ik L TCABGH2744.8 £ 6.5% & PCI
BICBWTHEICE» 72 (p=0.0065). FRENIETIZ
PCIFEICIZRED 5T, CABGHEICOBIZSEL. #
DWFUIAMFEAS 36 (A5 38 1B, 42 10 H H O
A& 1B, Hitkes HE OHRERIIZ L ZE T 161), O
NI, AEEMRIE 1B, JEGE2 61, JRI3E 141
Td o7z, LIEFEIE PCIEE 21 61 (25.9%), CABG 26
11 (40.6%) |25 L 7z,

HBI AN — R NG54 O AR RITIC X 5, FBLIC
B9 2 fabih - D 53 AT & % Table 312789 . £ Ok
F, CABGIZ X »IMATAEE, @ile, EATEADS MAT
T TOMMAENZ &, AERHREE, 35
2, BRI, O o MM OAS S X O ZEMEBI IR AL E
DEBEAFETIZE T B et F 0 ICH E 2 il T
Hoiz.

MATFFREE, i, BT, SR, HERE,
ARG, PAZEMEBIIRME(LAE 2 W8/ L L OB L2 0t
BN — FEUFIAT DL LTI L BT T 5
e T O 5 M k5 F % Table 4 127" T . ZOFEE, &
W& D o Mk AR O BEEL LIS 5 M7 L 72 fE
[ERFTH o 7.

2. FEHFERIDEL

Kaplan-Meier %12 & 2 FEHFEAY.LFH T 0 BEEFR O I
ROFEH % Fig. 212, IEFICHLFHOME % Table 5
WRT. EEROIEFIE L ML, PCIEED
63.7+5.4% 1237 L CCABGH:A83.2 £ 4.9%, S4H%

Survival rate (%)
= o=
[=-] e

=
=

=

.
W TSNS U T S ——
) |8

Qi ® i i A 1]
Time since coronary revassularzation (yr)

Fig.1 Kaplan-Meier event-free survival curves for
death in patients on dialysis undergoing PCI
and CABG
Abbreviations as in Table 1.
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Table 3 Results of proportional-hazards model of death from all causes : Univariate analysis

Relative risk 95% CI p value

CABG compared with PCI 1.768 1.147-2.723 0.010
Time and methods of revascularization™

PCI before 1994.12 0.885 0.466-1.683 0.710

CABG before 1994.12 1.799 0.844-3.834 0.128

CABG after 1995.1 1.639 0.957-2.805 0.072
Age " 1.047 1.020-1.703 < 0.0001
Duration of dialysis " 0.996 0.993-1.000 0.024
Left ventricular ejection fraction "7 0.980 0.964-0.997 0.018
Number of diseased vessels**

2-vessel disease 1.142 0.633-2.061 0.659

3-vessel disease 1.818 1.014-3.260 0.045
Diabetes mellitus 1.649 1.053-2.582 0.029
Hyperlipidemia 1.092 0.659-1.808 0.734
Hypertension 1.062 0.660—-1.710 0.804
Smoking 1.203 0.782-1.852 0.401
Myocardial infarction 0.966 0.617-1.513 0.881
Congestive heart failure 2.029 1.252-3.288 0.004
Peripheral artery disease 2.930 1.599-5.731 0.001

*Compared with PCI after 1995.1. **Compared with single vessel disease. "Compares age increased by increments

of 1 year. " "Compares duration of dialysis increased by increments of 1 month. 7" Compares ejection fraction
increased by increments of 1%.
CI=confidence interval. Other abbreviations as in Table 1.

Table 4 Results of proportional-hazards model of death from all causes : Multivariate analysis

Relative risk 95% CI p value
CABG compared with PCI 1.661 0.978-2.822 0.060
Age' 1.058 1.025-1.092 <0.0001
Duration of dialysis™* 0.999 0.994-1.003 0.528
Left ventricular ejection fraction” ' ' 0.994 0.976-1.011 0.471
Diabetes mellitus 1.203 0.644-2.249 0.562
Congestive heart failure 1.754 1.008-3.049 0.047
Peripheral artery disease 1.795 0.885-3.638 0.105

"Compares age increased by increments of 1 year. * "Compares duration of dialysis increased by increments of 1

month. """ Compares ejection fraction increased by increments of 1%.
Abbreviations as in Tables 1, 3.
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Table 5 Frequency of non-fatal cardiac events after revascularization

PCI group

CABG group

value
(n=81) (n=64) b
Coronary revascularization
PCI 5.7 10(15.6
) ( ) <0.001
CABG 3.6) 1(1.6)
Acute coronary syndrome* .5) 1(1.6) NS
Congestive heart failure .5) 1(1.6) NS
Arrhythmias requiring DCC/ICD 2) 2(3.1) NS
_ Preoperative bleeding ** 0 4063) 0.036
Total 53(65.4) 19(29.7) <0.001

():%

* Admission for acute coronary syndrome without coronary revascularization. * *Preoperative bleeding requiring

surgical procedure.

DCC=direct current cardioverter ; ICD =implantable cardioverter defibrillator. Other abbreviations as in Table 1.

p=0.0003

Freedom from non-fatal cardiss svents (%)
™

1} & 4 [ H 10
Time since coronary revascularizatbon (yr)

Fig. 2 Kaplan-Meier event-free survival curves for
non-fatal cardiac events in patients on dialysis
undergoing PCI and CABG
Abbreviations as in Table 1.
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Table 6 Results of proportional-hazards model of non-fatal cardiac event : Univariate analysis

Relative risk 95% CI p value

CABG compared with PCI 0.390 0.228-0.666 0.001
Time and methods of revascularization™

PCI before 1994.12 1.244 0.700-2.138 0.478

CABG before 1994.12 0.553 0.195-1.569 0.266

CABG after 1995.1 0.394 0.209-0.739 0.004
Age’ 0.986 0.961-1.011 0.273
Duration of dialysis " 1.000 0.997-1.003 0.943
Left ventricular ejection fraction” " ¥ 1.011 0.993-1.030 0.255
Number of diseased vessels**

2-vessel disease 0.821 0.473-1.426 0.485

3-vessel disease 0.517 0.277-0.967 0.039
Diabetes mellitus 1.050 0.661-1.670 0.836
Hyperlipidemia 0.789 0.446-1.396 0.415
Hypertension 1.819 1.037-3.191 0.037
Smoking 1.030 0.647-1.640 0.901
Myocardial infarction 1.139 0.706-1.837 0.593
Congestive heart disease 0.992 0.552-1.780 0.977
Peripheral artery disease 1.048 0.452-2.430 0.912

*Compared with PCI after 1995.1. **Compared with single vessel disease. "Compares age increased by increments
of 1 year. " "Compares duration of dialysis increased by increments of 1 month. "7 *Compares ejection fraction in-
creased by increments of 1%.

Abbreviations as in Tables 1, 3.

Table 7 Results of proportional-hazards model of non-fatal cardiac events : Multivariate analysis

Relative risk 95% CI p value
CABG compared with PCI 0.406 0.212-0.777 0.007
Number of diseased vessels™
2-vessel disease 0.978 0.559-1.710 0.937
3-vessel disease 1.022 0.490-2.131 0.953
Hypertension 1.605 0.912-2.826 0.101

*Compared with single vessel disease.
Abbreviations as in Tables 1, 3.
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