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Prevention of Contrast-Induced
Nephropathy Using Cardiac
Catheterization Combined With
Hydration, Oral N-Acetylcysteine,
Sodium Bicarbonate and Iso-
Osmolar Contrast Agents

Atsushi HOSHINO, MD*
Satoko ENOMOTO, MD
Hiroyuki KAWAHITO, MD
Hiroyuki KURATA, MD
Yoshifumi NAKAHARA, MD
Takashi NAKAMURA, MD

Objectives. Contrast-induced nephropathy (CIN) after coronary angiography is a serious complication
with an unfavorable prognosis. If CIN is persistent in the chronic phase, the prognosis is much worsened.
We evaluated the efficacy of a new clinical therapy consisting of cardiac catheterization combined with
hydration, oral N-acetylcysteine, sodium bicarbonate and iso-osmolar contrast agents.

Methods. The clinical therapy was applied to patients with pre-existent chronic renal insufficiency who
underwent elective coronary angiography between December 2005 and December 2006. The incidence of
CIN (defined as an increase > 25% and/or > 0.5mg/d/ in serum creatinine) persisting in the chronic phase
at 30—60 days was examined in therapy era patients and compared with non-therapy era patients treated
between January 2004 and November 2005, as well as patients with creatinine clearance < 40 m/min.

Results. The clinical therapy was applied to 31 of 517 consecutive patients who underwent coronary
angiography. CIN persisting in the chronic phase at 30—60 days occurred in 28 of 808 consecutive non-
therapy era patients and 8 of 517 consecutive therapy era patients(3.5% vs 1.8%, p < 0.05). Excluding
emergent cases, it occurred in 23 of 752 non-therapy era patients and 5 of 466 therapy era patients (3.1% vs
1.1%, p<0.05). The patients with pre-existent chronic renal insufficiency (creatinine clearance <
40 ml/min)included 66 non-therapy era patients, and 21 of 31 therapy patients. Serum creatinine increased
in the non-therapy era group (p < 0.01), but not in the therapy group. CIN persisting in the chronic phase
at 30— 60 days occurred in 21 non-therapy era group but in none of the therapy group.

Conclusions. Therapy for patients with renal failure consisting of cardiac catheterization combined with
hydration, oral N-acetylcysteine, sodium bicarbonate and iso-osmolar contrast agents is effective to prevent

CIN in the chronic phase.
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PEREILTHERI T, BRE 2 ) = I VS ZADEREE R
L7

2. TEHREBRETVZHDILNIOAR

ERHIEEMGE 2 L7 F = AMESRERE L D
HixE0.5mg/dI VL B L < ITAHMET25% DL o> |
S, BUEMEHmEZI0ONS60H EERLE. B

Fig. 1 Clinical therapy for coronary angiography com-
bined with hydration, oral N-acetylcysteine,
sodium bicarbonate and iso-osmolar contrast
agents

TREEZ ) = A VoS ZAHE, TV, NT 2TV
YATA v ¥, FERELECHOER»S 2 5.
F PRI FLERL ) © VI X 2 i A D R R
BATRI 2 128 DL, 80mli/min TiT -7z, 7V
DALIZRBRAKZEF N U v L 28g # MAEHT RIS &5 2
FEL, NTEF VY AT A V5132, 112mg %
MRAT 12 & 0 3ENCH T TRO&KS- Lz, $72,
AR OEEHNIEREEEO A F VX — V2 fifi
HL, MiglEgakl o N TENI bR ho
72 (Fig. 1). 7L 7F =221 73 ~ Al Cockeroft-
Gault D33 % vy, FkIZ (140 —4Efi5) X MR E (kg)/
[72X1MiE 27 L7 F = (mgid) ] & L, &PEIZ0.85 X
BEoEe L.

3. fREtEEAR

B3 ROPY L EERZETERR L2, Brid2
HEB OE 1 1E Student D 147052, F 7213 Mg & H
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& ES
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7T ¥ ADT50—59, 40—49ml/min TIXfERROGH %
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95% fZHEIX M 3.35-49.4, p<0.001), <30ml/min
(4 v A1 126.3, 95% EHEIX [ 38.6—413.6, p < 0.001)
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Table 1 Pre-existent renal insufficiency and contrast-induced nephropathy persisting in the chronic

phase without the clinical therapy

Creatinine clearance™ Total

CIN

(m//min) (n=808) (n=28) Odds ratio 95%C1 p value
60> 539 4 1 B

5059 96 1 1.41 0.16—12.73 0.75
40—-49 81 1 1.67 0.18—15.15 0.84
30—39 57 5 12.86 3.35-49.76 <0.001
<30 35 17 126.3 38.58—413.6 <0.001

*Creatinine clearance = (140 —age) X body weight in kg/(72 X serum creatinine in mg/d/) X 0.85 if female.
CIN = contrast-induced nephropathy ; CI=confidence interval.

B o008

i 15 B SR TORY
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-
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=006

A1 wE

(N YL RN

Elactive corgnary angicgraphy

Fig. 2 Incidence of contrast-induced nephropathy persisting in the chronic phase among all patients
(left), and patients who underwent elective coronary angiography (right)

Abbreviation as in Table 1.

\ZHEW, TVA AL, N
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L7 F=r 2 )T T Y ADT40 mi/min ARRE B 65 51
HY, ZOH)BL2VBNERFES ) = I VISR % JEdT
L7z, ¥, EZ LT F=v 2 )T 5 AN
40ml/min LA F OB EEERET 10612 T L, &
31BN HEAT L7z, XA SEATREG] O FERE 1T Table 2
#Y T, AT %W$ T 2R BHE % 8 151
(1.6%) 125880, TFHERER % 1R & T 5 & 466 B DR
%4 uwﬁwn%)\ BTz, 7)) = H VoS AVERGEHT
BB L, BEHIREZHRESEIIBNTD

(Fig. 2—7), FFRRIIERNIZ BV TH (Fig. 2—A) B 5
B RIBE DR ROz F72, 2 =h

VIR A REAT 2
AENR 7% &3

EBEMHEEL LTOLARE, 7 LILF—,
BOLNLh)o7z.
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Table 2 Characteristics of patients who underwent
clinical therapy to prevent contrast-induced

nephropathy
Numbers of patients 31
Age (yr) 73.7£9.3
Male sex 23(74.2)
Serum creatinine (mg/di) 1.78+0.86
Creatinine clearance (m//min) 37.1%+16.2
Hematocrit (%) 329+44
Left ventricular ejection fraction (%) 54.0+15.8
Volume of contrast medium (m/) 13356
Diabetes mellitus 16(51.6)
Heart failure 8(25.8)
Anemia 26(83.9)
Percutaneous coronary intervention 19(61.3)
Intraaortic balloon pumping 1(3.2)
Hemodialysis 0

Continuous values are mean=£SD. ( ): %.
"New York Heart Association class Il /IV, history of pulmonary
edema, or both.



122

BB BRI 3

Table 3 Characteristics of patients with pre-existent chronic renal insufficiency

Non-therapy era group Therapy group
(n=66) (n=21) p value
Age (yr) 77.81+9.1 78.7+6.0 0.69
Male sex 39(59.1) 13(61.9) 0.81
Serum creatinine (mg/d/) 1.55£0.76 1.90+1.00 0.10
Creatinine clearance (m//min) 204+7.7 28.61+9.6 0.70
Hematocrit (%) 343146 32.8+44 0.18
Left ventricular ejection fraction (%) 51.6t£14.3 56.0+16.5 0.23
Volume of contrast medium (m/) 138 £68 12762 0.54
Diabetes mellitus 28(42.4) 8(38.1) 0.73
Heart failure 28(43.9) 7(33.3) 0.39
Anemia 50(75.8) 17(81.0) 0.62
Percutaneous coronary intervention 26(39.4) 11(52.4) 0.64
Intraaortic balloon pumping 1(1.5) 1(4.8) 0.39
Hemodialysis 21(31.8) 0 <0.01
Continuous values are mean+SD. ( ): %.
"Same as in Table 2.
H
Pl ]
£
g 186 - aie = .07 1.80 180
] 4 o i 4 3 I
& 0 : 121 100 0.7
o = i ——
W3 T .
; e —
. —— | =
3 | e — = # ————— ___-r.T. &
= ————
I =
[ —
Before contrast Chronic pherse Before contrast Chranic phase

Wion. Hharagry &ra growp

Cinizal thempy group

Fig. 3 Serum creatinine before and after coronary angiography in the non-therapy era group (left),

and the therapy group (right)

7)) Z WS AATRERI O CHeE S LT F = 7
V7 7 ¥ AN 40ml/min Kl D 2161 &£ 200441 H—
20054E 11 ADHEEZ LT F =02 )T IV A
40 ml/min &l O 66 JEH T B E 217 o 72, 4E#0,
TR, ARG L7 F= ol #EEs L7 F=
i, BREMERIRA > 5 — v a VER, HRR
B, OAEERE, BMARE, KERMN L —
XV TR, EEAMHEIIIREIICER

FFRRO LN o 72, AR E O R AL
BATIE S A RSEATHE T 13EB] (19.7%) 14T\, /XA
ATHECIIFEATIE G 72 < A E A 2 72 72 (Table 3). &
ERIZ CTOIME 7 L7 F = Y EO LA S A K fid TR
TIX1.55+0.76 225 1.77 = 1.21mg/dl (p < 0.01) & FH
B LA EFOD (Fig. 3—7%&), /SAMATE T
1.90 £ 1.00 2> 5 1.80 + 0.76 mg/dI~ & H = b % 3%
W7o 7z (Fig. 3—4). F 72, BHEEEHIEE %
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