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Contrast-induced nephropathy (CIN) is one of the serious side effects of contrast media. A few studies have sug-
gested that N-acetylcysteine (NAC) is effective to prevent CIN, but the efficacy remains unclear in Japanese. Therefore,
we retrospectively studied the preventive effect of NAC on CIN in Sakakibara Heart Institute. Patients who had been ad-
ministered NAC for the purpose of preventing CIN before coronary intervention between February 2005 and November
2006 were included in the NAC group. In addition, age- and rate of diabetes mellitus-matched controls were randomly
extracted. We retrieved and analyzed patient data including demographics, NAC dosage, and serum creatinine concen-
trations (Scr). NAC group (n=16) showed significantly higher baseline Scr (»p<{0.01) and a tendency toward a lower
dose of contrast media (p=0.068) compared with controls (n=48) . Since the occurrence of CIN was low, there was no
significant difference in the proportion of CIN between the groups (NAC: 6%, controls: 4%). NAC group trended
toward a decrease in Scr after the use of contrast media, while controls increased ( 0.04£0.25 versus +0.03+0.36 mg
/dl, p=0.096) . The multivariate analysis showed that the dosage of NAC is inversely correlated with Scr independent of
baseline Scr and dosage of contrast media. Despite higher baseline Scr (i.e., high-risk with CIN) in the NAC group, the
real Scr value reflected a lower trend on average. In addition, this finding suggests that a larger dose of NAC results in a
lower Scr value, we consider that the NAC dosage more likely prevented CIN.
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Underwent coronary angiography or angioplasty
between February 2005 and November 2006 (n = 5834)

Exclude :
Under 20 years-old

.-

Hemodialysis

Scarce data of serum creatinine

Patients who had
administered NAC (n = 16)

-

Not eligible :
Age >78 or <54 years-old
Serum creatinine >2.8 or <1.1 mg/dl

Eligible control (n = 275)

A

A

A

-

Random extraction:
Three matched control patients
Matching morbidity of diabetes mellitus

NAC group (n=16)

Control group (n = 48)

Fig. 1.
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1. BEER  NAC B 16 B & K HEEE 48 fil O
BEE R % Table 1 IT/RT. SHOEHEFEIT
NAC BN 71+£7 % (mean+S.D.), J> hO—)b
BN 696K TH > /-,

2HMIICEEZE (p<0.05) NHALNZH DI,

EIMEARZR [NACEE @ 13 ] (81%), xtHARE :
24 5 (50%)], BHEEARE [NACHE 74 (44
%), ZtHBE 66 (13%)] THo/-. Scr il
(NAC % : 1.79+0.40 mg/dl, *fHEEE : 1.35+0.27
mg/dl), eCLcr (NAC £ : 33+9 ml/min, *tHERE :
42+ 12ml/min), BUN (NAC # :27+7 mg/dl,

KHHREE 0 23+ 8 mg/d) ICHHEEENALNT.
A58 (NAC #f © 79+ 51 ml, X HE#E -
104£52ml) 13 NAC B TAORWEAN A 5N 7z
(p=0.068). 728, FHHINTWZEEFNITT
A A o MEEHF [ A X)LV —)b (350 mgl/ml),
A FA)N2 KR—=)lV 370mgl/ml), A A\FV—)L
(350 mgl/ml), A+ A7 0O—)l (350mgl/ml)] T
HO, MBEMTHEAIN TWZGEERORBEICER
2R 0IZARO SN0 Tm. RS HROME
HIZOWTHHEEZEII BN .

Flow Chart of Retrieval from Past Medical Record in Present study
Abbreviation: NAC, N-acetylcysteine.
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(4%) THo7=/, NACRE, B E BITHIER
KL, 2 BERICZEILRD S 1eh o 72 (p=0.585).

2-2. EHFIXESED Ser DLTLE CEXFIES
B—I5a0) a2 A G- D Ser B DZEIZ
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Table 1. Demographic and Clinical Characteristics of Patients who Had Been Administered NAC for
the Purpose of Preventing CIN (NAC group) and the Age-and Diabetes Mellitus-matched Controls

(Control group)

NAC group

Control group

Characteristic (n=16) (n=48) p value

Age, years-old 71+7 69+6 0.270
Male sex, n (%) 15(94) 42(88) 0.435
Body mass index, kg/m? 23+2 24+3 0.442
Blood pressure, mmHg

Systole 147+ 14 14122 0.270

Diastole 79+12 79+10 0.952
Blood urea nitrogen, mg/dl 27+7 23+8 0.032
Serum creatinine, mg/dl 1.79+0.40 1.35+0.27 <0.001
Estimated creatinine clearance, ml/min 33+9 42+12 0.006
Co—morbidities, n (%)

Type 2 diabetes mellitus 9(56) 27(56) 1.000

Hypertension 13(81) 24 (50) 0.028

Congestive heart failure 3(19) 9(19) 0.656

Chronic kidney disease 7(44) 6(13) 0.013
Concomitant drugs, n (%)

Calcium channel antagonists 9(56) 19 (40) 0.244

ACEIs or ARBs 7(44) 24(50) 0.665

Diuretics 3(19) 18(38) 0.167

NSAIDs 1(6) 1021) 0.171
Indication of contrast medium, n (%) 0.842

Angiography 11(69) 37(77)

Angioplasty 5(31) 11(23)
Total volume of contrast medium, ml 79+£51 104+£52 0.068
Fluid replacement, n (%) 0.715

Physiologic saline 13(81) 34(71)

Other 2(13) 9(19)

Unclear 1( 6) 5(10)
Rate of fluid replacement, ml/h 63+17 6735 0.618

Data are mean=+S.D. or the number of patients (%) . Abbreviations: ACEI, angiotensin converting enzyme inhibitor;
ARB, angiotensin II receptor blocker; NSAIDs, Non-steroidal anti-inflammatory drugs, NAC, N-acetylcysteine.

SATEE WS TS NAC O 58 1 1 [[ 600
mgZ 1H2[R, 2HMH (§2400mg) KD, NAC
DG 1 2400 mg ZFEUE L U T 2 FEIC/M T, HENE
5B (2467-3172mg : 9 #), K&E5 &R
(1198-1410mg : 7 i) IZDWTHEA L 7z.

fEAER BB (2467-3172mg : 9 f5]), {K¥%5 &
B (1198-1410mg : 7 f) IZB T B EFFIx% 5R11%
O Scr B DZL % Fig. 31TRT. (EHERGEHO%
HEifE1E 1.78+£0.48 mg/dl, #1{#1Z 1.67+0.48 mg/
Al THOAEZRIKTFL T (p<0.001). LU
K5 BHO&RGHEIX 1.80+10.30 mg/dl, %1#E1Z
1.84£0.49mg/dl TH VD, HEEIBRDSNBND
7= (p=0.752).

4. NAC D Ser DEALICEZXDHE  4SEO

e D NAC Bt & XEBEOBE Y RITBNWT, B
RE, MIMEICAERENDD, EEAIOES NAC B
TERWERAZZED 22D (p=0.068), WIEHND
NAC @ Scr DZELICH A HHEIIDNWT, DK
TOHEEZMORL O HERIRIHTETT /2.

HIZEH % Scr OZAL (mg/dD), FEAZEEZ X—
A F4 > Ser (mg/dl), EEAIOE (ml), ¥ERIFE
OEHE, EIMEEDSHE, NAC#E5E (mD) &L,
N5 DOHRALEZET N THW S MERATEIC TR
Wr#&fr> 7= (Table2). ZD#EF, NAC #5820
B N—Z2 54 > Scr, BEFOR, HERFECH
MEDEBEEIFIMILL T Ser DX FICFET B &
AURIB E N7 (AR RE © —0.021, (95% (ZHEIX[H :
—0.038, —0.004), p=0.016].
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Fig. 2. Comparison of NAC and Control Groups for Low dose Standard dose

Changes in Serum Creatinine Concentration after the Ex-
posure of Contrast Medium
Abbreviation: NAC, N-acetylcysteine.

Fig. 3. NAC Dose-associated Response in Serum Creatinine
Concentration after the Exposure of Contrast Medium

Definitions of standard and low dose of NAC are described in text. Ab-
breviation: NAC, N-acetylcysteine.

Table 2. Result of Multivariate Regression Analysis

Explanatory variable [unit] RC SRC p value 95% CI
Baseline serum creatinine [per 0.1 mg/dl] 0.037 0.384 0.012 0.008 to  0.065
Volume of contrast medium [per 50 ml] 0.032 0.098 0.468 —0.056to  0.120
Type 2 diabetes mellitus® 0.038 0.056 0.649 —0.129 to  0.205
Hypertension? 0.149 0.217 0.099 —0.029 to  0.326
Dose of NAC [per ml]? —0.021 —0.354 0.016 —0.038 to —0.004

a) Categorical variable (present=1, absent=0). b) Oral NAC preparation (ACETYLCYSTEINE ORAL SOLUTION 17.6%
[SENJU®]) contains 176.2 mg of NAC per ml. Abbreviations: CI: confidence interval, NAC: N-acetylcysteine, RC: regression coefficient,

SRC: standard regression coefficient.

The Response variable is absolute change in serum creatinine from baseline (i.e., before taking contrast medium).
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DFHNRICONWTHERER IS NEh-> 7.

BER O SR & g U T, S RIOBFEERICHBIT S
Scr D &AL K U CIN FIE RN D7ano 2RI E L
T, EBRICHWsNTWiEZXoENDiaho
RZENEHBHDO1DELTEALNDS (FRIOHIE
THEHAINTVLWAEEEZR O & : NAC B 79+ 51
ml, KHHEHE 104£52mD). EEF OEEIMEHILEH
HREOHERKFDO 1 DELTEALGNTHD, @&
AR GRGE SR GRAE (ml) =5 (ml) X
R (kg) +—Scr & (mg/dl), &K 300ml] ZiEZ 7=
FHE TIX CIN BERNGE <7125 &0 Hge, 17
HEBLRERIKR A i (eGFR) <60 ml/min/1.73 m?
DEFETIE, EXHOEZ 100ml LI FIZT5I &
TEHEEOEBREZEHT 2 ZENMETHDED
HENSEZAIODBRFERPHERIN TS, 1719
Tabb, ZNsOoWmERR, EEFOHEHRITXD
DIV NEHEOEREIZENZ EZRLTH
D, A5 (NAC B : 174.0+75.6 ml, XHEREE :
190.1+59.5 ml), Kay 510 [NAC # : 130(75-320)
ml, XHE#E : 120 (70-380) ml], Marenzi » 1V
(NAC #f : 264+146 ml, XfHERE : 274+113ml) @
WFEiE, AW E i L T, BHEERBROMEBRMEN
KOEWEFEMATH - ZdDEHHEIND. £z,
Tepel 59 WL TIEE2HITHB W TEZAFIH 75 ml
FRHINTHD, EHEFORE L TIANSE & FAE
ETH DM, Tepel 59 DEZHEMIT Scr I EE &
BT 2.5 mg/dl & Gl T - 7= 7= i Al 8
BOBEAEEMDEZ D GWEMTH-ZEEZDS
n5.

CIN TRHICIIWwN AR THD, P THAME
HADNRBIRMESNTNS. 9 FE5HRT, @
WG ARG 12 KefRT R O, EEABES 12 K%
FTORM, #EEIX | ml/kg/h S—R & 72> T
%, %9 Tepel 5213, EEAFGA1 12 R RO 5
# 12 58, 1 ml/kg/h OFEE T 0.45%NaCl Z# 5.
Kay 51913, @Al 500 12 KR RO 5.1% 6 Iy
M, Iml/kg/h O#EE THMAFIKZKG,
Marenzi 513, EEAHR 5% 12 Kk, 1 ml/kg/h
OHEETERAEREZHRGLTBD, MASDOH
WOKGDOFHMIAHTH - 2. SEIZIE 26
[NAC #f @ 13 il (81%), XFHEHE : 34 4511 (71%)]
WWABEASEROMKE XL, ToMomi [NAC
o240 (13%), xPHERE 94 (19%)] »ifrbNn

TW=Z &d, CIN FIERMNMEMN S ZRKD 1D
EEZBNT.

AR DRFFEIL 1 A [0 & B EERFAE D 729 Scr HED
BIER A ARRAITH O, N—Z T > Scr DIEHH
72 FHE R IE A 512 D Scr DAL & T A V)78
SR DEZ SN

NAC BIZDWTIE, ERIAEEOBEEEDK T
HHTNAC OB GEIToEEZOGND T E,
FERMNEBIREE 2175 728, B TEFIC
WSEEAOMAREZEAZARENE Z 5N, NA
TADHFEEEBETERNIEDEZZ SN,

STHRRE 2 B E T DRI, NAC B E[F U Scr Oifig
DEF I E LA, FEEITHITE U2 BT
NAC B & Lb#g U Ser MRV EEZE N L < (NAC #f -
1.79+0.40 mg/dl, xfHE#E : 1.35£0.27 mg/dl),
Scr D FAMEBS>THY, FEENASN. B
HOXHEDN—A T A > Scr fE1L, Tepel 59
(NAC #f : 2.5+1.3mg/dl, XIHEEE : 2.4+1.3mg/
d), A5 (NAC # : 1.57+0.43 mg/dl, %fHd
B 0 1.38+£0.16 mg/dl), Kay 510 [NAC B : 1.24
(0.77-2.99) mg/dl, XfHEEE : 1.26(0.75-3.64) mg/
dl], Marenzi 5!V [NAC # : 1.01 mg/dl (F=Z#ER;
H&EF), 1.02mg/dl (S#E5EH), xR : 1.06
mg/dl] EWTNBRFOD ZED TV, ZHuTHt
LT, AEOMFAETIIAERE L T NAC B & R
TEHERENRRLEMZILELTHD, JIUIAR
FROFEROMNITEZET HHRTH D, TNOA,
CIN FHIE O Rij BB & AHE S N 2 &A% 5% D Ser
D LF & NAC & OB E 2 H[\IFHTIC TRETd %
BRIZIZIR—=ZX T 1 > Scr fEBHZBICANZ. FEO
BEENFSHTORERNSIEN—Z T A > Ser AEWIE
EEFHEGH%D Ser N EF L, NAC O BIKTE
PNTIEZ AT 5% D Ser DMK T 95 Z EAVRBE I N
7. 2O &, X=X F1 > Ser 1.5mg/dl DL E
T CIN FIERNEML, NAC O HEIKFIZ
CIN FIERMME T T 5 E NS HEFI20, Efrati 5
DOWFFED TRD 5N TS NAC 5% 0 —ilkEod
DLVT7FZUoOVT S ABRESBEHL TN5S,
NAC I3 58 1) 7 file LA O1FE NI & I N R Al
e 7 1 O B IEARAE IS FEAE L, 22 ABZE CTRD
5 37z Ser O F VBRI A PLHR 1T £ S B i & D 38
RICERL TWSAEEENE A 5NS. L LR
5—H5T, IMiEAYF > CEEIZNACKEH%T
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HAETH O Scr 24k & ORNCRBEN H 2 LW DO H
EVHEFETBH-D, NACDEEICEI > TEITH
ERIK A EEE N TIHET D0 ED, L URERIK S it 58
D —i@ DTt & CIN TRz & ORI D
WTIEERDMANBETH 2.
BBIZEEIOMIEIZB N T, NAC @ CIN FFi%h
REFLOTEATHDE, NACHOR—ZAFA1
> SeridMBEBHIDAERICES (NACH : 1.79+
0.40 mg/dl, XFHEEE : 1.35+£0.27 mg/dl, p<0.01),
CIN BIEICBVWTNAYUZA T THoEITHBEDS
T REED Ser fEIT AR S FREZMERFL TWEZ
&S, NACIE CIN 2 PR L TW=rREHNH 5
LHERINTE.
SHROBEL L TEETREH AN E OWEZ
152 &, I5ITNACO CIN PHIENRD &
{72%5&5 NAC DG REOMFFEITTOMEND S
EEZSD.
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