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ABSTRACT

Background and Objectives : Contrast-induced nephropathy (CIN) is associated with increased morbidity and
mortality in coronary angiography. Although the mechanism is unclear, N-acetylcysteine (NAC) is known to
protect against CIN. Preliminary studies with NAC have found conflicting results for the prevention of CIN in
patients undergoing coronary angiography. This study was designed to evaluate the efficacy and safety of NAC
for the prevention of CIN in patients undergoing coronary angiography. Subjects and Methods : 48 patients
with chronic renal insufficiency (mean [ +SD] serum creatinine concentration, 2.06+0.56 mg/dL), who were
undergoing coronary angiography with a nonionic, low-osmolar contrast agent, were prospectively studied. Pa-
tients were randomly assigned to receive either the antioxidant, NAC (600 mg orally twice daily), and 0.45%
saline intravenously (n=25), before and after administration of contrast agents, or saline only (n=23). The renal
function parameters were assessed 48 hour before and after radiocontrast media administration. Results ¢ 14 of
the 48 patients (29%) showed an increase in the 0.5 mg/dL serum creatinine concentration after 48 hours of
contrast media administration: 4 of the 25 patients in the NAC group (16%) and 10 of the 23 in the control
group (43%; p=0.036; relative risk, 0.37; 95% confidence interval, 1.04 to 7.79). In the NAC group, the mean
serum creatinine concentration insignificantly increased (p=0.54), from 2.2£0.8 to 2.310.9 mg/dL, after 48
hours of contrast media administration; whereas, in the control group, the mean serum creatinine concentration
significantly increased (p=0.011), from 1.9£0.4 to 2.2+0.8 mg/dL. The absolute change in serum creatinine
concentration was significantly greater in the control than the NAC group (p=0.044). Conclusion : Prophylac-
tic oral administration of the antioxidant NAC, along with hydration, prevents the decrease in the renal func-
tion induced by a nonionic, low-osmolality contrast agent in patients with chronic renal insufficiency. (Korean
Circulation J 2005;35:696—701)
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Table 1. Classification of the study patients

Group Serum creatinine (mg/dL) Diabetes mellitus
Group 1 1.5-3.0 No
Group 2 1.5-3.0 Yes
Group 3 >3.0 No
Group 4 >3.0 Yes

2 AdYste] E3F creatinined] X9} B 4HE 7]
Z0 7 47)9] FO =2 o] BEE 19| viA-S A|3PEte
THTable 1).

A Al (AEAR] W HEYgs o %‘1'1 %*d *éf%‘
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Table 2. Baseline clinical characteristics of the study patients

NAC Control
(=25 (=23 P
Age 67.2£9.5 66+12.20.50
Males (%) 15 (60) 16 (70)  0.49
Body weight, kg 61.2 65.5 0.99

Body mass index, kg/m’ 23.8%£25 25.2%2.3 0.68
Systolic blood pressure (mmHg) 131.5+21.8 123.5£21.6 0.50
Diastole blood pressure (mmHg)  76.5%=11.1 73.2%+13.10.54

Diabetes mellitus, n (%) 11 (44) 13(57) 0.56
History of heart failure (%) 10 (40) 7(0) 0.39
Prior myocardial infarction (%) 4 (16) 6(26) 049
Prior PCI (%) 0(0) 3(13) 0.10
Prior CABG (%) 0(0) 3(13) 0.10
Hypertension (%) 17 (68) 2087 0.29
Dyslipidemia (%) 5(20) 5(22) 0.88

50.2£13.9 56.5%15.00.60

Ejection fraction (%)

Concomitant medications, n (%)

Angiotensin-converting- 8 (32) 7(30) 091
enzyme inhibitors, n (%)

Angiotension II receptor 4 (16) 6(26) 0.47
inhibitor

Calcium channel blocker 6 (24) 9(39) 0.16

Diuretics 8 (32) 6(26) 0.81

Baseline renal functions
Mean BUN (mg/dL)
Mean creatinine (mg/dL)
Estimated creatinine

3561129 29.8*£12.40.43
2.2%08 1.910.4 0.28
28.2+8.7 354%10.00.18

clearance (mL/min)

oA weleh 7k el Al AREAAA, 2
FAA L oluA B 4B HgAL Hol7t §loir.
Pl Sk NACE] 117, thagol 130 T 2 7
o 2 Aol gloiet. b BHEL] A, AF, AL
B WY A UEE S R 70
dl ol et FUsIASS Slufaict, 5 2

Fadel 542 Table 33 Lt 7 o ol s det

+125 mL, NACT-S 156+70 mL& & 7 7h
AHp=0.75).

M52 Hat

RE 3x}9] 7|1A Hit A creatininesr == 2,1+0.6
mg/dLo]al 7|4 Hd BUNL 32.8+12.9 mg/dLsth T
Zo A= A creatininesEE 7]A%] 1.94+0.4 mg/dL
oflAf 2PA| Fo] T 48AI7F Fof] 2,240.8 mg/dLE {2
SHA S7FsFR 2L (p=0.01), NAC Fojt2 7|AA] 2.2+
0.8 mg/dLo|A 2FA| Fo 5 48At F0]] 2.3+£0.9 mg/
dL2 F7Felichp=0.54)(Fig. 1). 71#] $57] 4 o]¢7]
o2 o3t Aol FFS wAA| EUTHp=0.5).
creatinines =2 A|F WH3l= NAC Fojtol|A 0.06+
0.52 mg/dLo|al T2 toA= 0.34+0.58 mg/dLE th=
oA SABHA .= {o5tA S7FsFTHp=0.044)(Table
4). NAC Fojto|A B+ % BUN-2 7|#%] 35.6+£12.9
mg/dLof|A| Z2GA| Fo] T 48417} Fof 31.8+12.2 mg/dL
2 FosHA 28 (p=0.029), tHEatolA= 714
29.8112.4 mg/dLoA] 2PFA| Fof 48A1%F o 31,2+
14,6 mg/dL= F7HEUtHp=0.365), e =9& A5
9] creatinine clearance?] H3l= NAC Foj#L2 7]# %
28.2+8.7 mL/mino|A] ZGA] Fof 48A17F Fof 28,2+
12.0 mL/min& H37} $19101Hp=0,98), tjxtollxl 7]

Plus-minus values are mean =SD. NAC: N-acetylcysteine, PCI: per-
cutaneous intervention, CABG: coronary artery bypass graft, BUN:
blood urea nitrogen

Table 3. Characteristics of the catheterization procedures
NAC Control
(=25 (=23 P

Coronary angiographic procedure,

n (%)

Coronary angiography alone 14 (56) 13 (57)

Coronary angiography and 2(8) 1(4 087
angioplasty

Coronary angiography and 9 (36) 9(39)

Angioplasty plus stent

Contrast volume (mL) 15670 165*£125 0.75

Coronary artery disease (%)

Nil 6 (24) 2(9)
Single-vessel 7 (28) 5(22) 042
Two-vessel 5(20) 7 (30)
Triple-vessel 7 (28) 9 (39)

Plus-minus values are mean *=SD. NAC: N-acetylcysteine

‘ [ ] NAC group ] Control group ‘

p=0.54

p=0.01

| 1

| T

Serum creatinine concentration (mg/dL)

Baseline 48 hr later

Fig. 1. Changes in serum creatinine concentration before and after
injection of contrast agent in the NAC and control groups. NAC:
N-acetylcysteine.
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Table 4. Laboratory and clinical end-points of study after coronary
angiography

NAC Control
(h=25) (=23 P

Creatinine (mg/dL)
Baseline
Absolute change 48hr after

2208 19+04 0.28
0.06*0.52 0.34*0.58 0.044

administration of contrast

agent
Incidence of acute reduction 4(16) 10(43)  0.036
in renal function, n (%)
Hemodialysis, n (%) 0(0) 209) 0.471

Plus-minus values are mean =SD. NAC: N-acetylcysteine

Table 5. Comparison of baseline clinical characteristics of the
nephrotoxicity patients

NAC Control

n=4) (n=10) ®
Age 62+2.7 64+t12.9 0.77
Males (%) 1(25) 6 (60) 0.56
Body mass index (kg/m?) 239120 254£2.6 040
Diabetes mellitus, n (%) 4 (100) 7 (70) 0.51
History of heart failure (%) 2 (50) 5(50) 0.72

Ejection fraction (%) 425+8.7 539*+14.2 0.16

Baseline renal functions
Mean BUN (mg/dL)
Mean creatinine (mg/dL)

Estimated creatinine

429+10.3 37.7£13.9 0.52
2.2£0.2 2105 0.79
249+32 329%£3.1 0.14
clearance (mL/min)
Contrast volume (mL) 162125 15062 0.71

Plus-minus values are mean£SD. NAC: N-acetylcysteine, BUN:
blood urea nitrogen

#)] 85,4:410,0 mL/minol A 24| o] 48A17t Fo] 32,7
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28R TS BYITHp=0.075),
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0.37; 95% confidence interval, 1,04 to 7.79)(Table 4).
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