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Risk Factors for Development of Acute Renal Failure in Patient
undergoing Open Heart Surgery
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Abstract The purpose of this study is to identify prognostic predictors of postoperative acute renal failure(ARF)
for the patient undergoing cardiac surgery. Retrospectively review the electronic hospital database at a A hospital
from Jan 2008 to Dec. 2011. 483 patients were included in this study. They were divided into a occurrence of
ARF group(n=59) and a non occurrence of ARF group(n=424). ARF occurred in 59 cases (12.2%). Multi-variable
logistic regression analysis identified that preoperative risk factors include creatinine(OR 3.92, p=<.001),
advanced age(OR 2.142, p=.015), female(OR 2.165, p=.015), hypertension(OR 2.513, p=.005), NYHA(New York
Heart Association) class T(OR 3.081, p=.003), and IMI(OR 6.759, p=.004), and intraoperative risk factor
includes blood transfusion(OR 3.753, p=<.001), and postoperative factors include bilirubin(OR 4.541, p=.028),
creatine(OR 8.554, p=.003), and cardiac output(OR 0.214, p=.033) as a prognostic predictors. The development
of postoperative ARF could be a reason for increase in rate of complication and mortality after cardiac surgery.
therefore the prevention of ARF is of paramount importance and treatment strategies are urgently needed.
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e, L, AT, ARTAS, 29 AL AHIE, 2
AlE-8, NYHA(New York Heart Association) functional
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transaminase), ALT(alanme transaminase), &4 24
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SAE ARE SPSS TRIYS o] §sto] A& ¥
=4 AEA ul—xg A= HlEe) wiHg
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test, FA AR HAYO] AFR AL 3
W 24 oR 2L SRS At SA14
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2o, oS 3 4
ARt 27 463(78.0%), 7R A HHEH(HD)S AAIRE
S} 117(18.6%), 2|44 224 BHEs(CAPD)S A
AlgE B2} 27(3.4%)0] A Table 1],

m{o

[Table 1] Incidence of Postoperative ARF in Patient

undergoing Open Heart Surgery (n=483)
Variables n(%)
Occurrence of ARF 59(12.2)
CRRT  46(78.0)
IHD 11(18.6)
CAPD 2(3.4)
Non Occurrence of ARF  424(87.8)

ARF: Acute Renal Failure

CRRT: Continuous Renal Replacement Therapy
IHD: Intermittent Hemodialysis

CAPD: Continuous Ambulatory Peritoneal Dialysis
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fEeel
g2 == A A4S AHEA Yol 654 Bk
o] 278H(57.6%), FAZ} 249 (51.6%), & 22 I
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7} 2479(51.1%), Fer} Q= AST) 3528(72.9%), 5
A5}A] 9F= AL} 3387(70.0%), AR FA|4=7t AAY
Ao} 182(40.8%), ZIAS AMgd Aot 321
(66.5%), AWAlEC] Gz A7t 373%(77.2%), FA
F8-80] 50% o]Arel A7} 3349(76.1%) 0.2 Wkt
NYHA class II7} 278%(57.6%), BUNO| 24mg/dL 1]k
o] 364%4(75.4%), ZAotEld 1.5mg/dL mIRte] 4063
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[Table 2] Preoperative Risk Factors associated with 3.3 AL &KXl &= = BN MEX HiAd
Development of ARF in Patient undergoing osigol
Open Heart Surgery (n=483) =
Total  ARF  Cont . EH*JZPQJ e F B4 Q HEH o5y ?a_"% AlZE
Variables Category (n=483) (n=59) (n=424) ();) & 798 u)ut 246 Ug( 53.6%), % A3 2 A7ES 1208 o]
n(%) n(%) n(%) b 288rﬂ(614%) TR 734cc nlFk 277f§(57 7%) 2
<65  278(57.6) 21(35.6) 257(60.6) 1327 Lol
Agelyn >65  205(42.4) 38(64.4) 167(39.4) (<.001) = wekek
& 5 54 I8 AR DA BEAAS B4
Gender Female  234(48.4) 36(61.0) 198(46.7) 425 S Agl s = oo JRB R
Male  249(51.6) 23(39.0) 226(53.3) (.039) gt AT, £ F FEHE=<00D)oA= T4 AL
Y 23t 7 O ol5}F z}o olo] k& Qo
CABG  191(39.5) 25(42.4) 166(39.2) ot 1he Tr“]_ﬁ‘—} Ape17k kel ‘1 fledacle= v
el Vae 208631 23090) 185636 oo EReUh the AR ARE ARl AxbelAe
Others  84(17.4) 11(18.6) 73(17.2) 2 7ko] 08t o]z} QitHTable 3].
Yes  236(48.9) 43(72.9) 193(45.5) 1551
HIN No 247(51.1) 16(27.1) 231(54.5) (<.001)
: : ’ ’ [Table 3] Intraoperative Risk Factors associated with
Diabet Yes 131(27.1) 24(40.7) 107(252) 6.24 Development of ARF in Patient undergoing
rabetes No  352(72.9) 35(593) 317(748) (012) Open Heart Surgery (n=483)
Smoki Yes  145(30.0) 13(22.0) 1323L1) 204 Total  ARF Cont ,
OIS No  338(70.0) 46(78.0) 292(68.9) (.153) Variables Category (0=483)  (n=59)  (n=424) ;‘ )
Under 1738y 119) 1641 %) n(%) a(%) ’
Bod weight @8 (1.9) @-1) ACC time <79  246(53.6) 30(51.7) 216(53.9) 0.09
O .
Mo T;Iz?;r;tl 182(40.8) 24(453) 158(40.2) (17.;% (min) >79  213(46.4) 28(48.3) 185(46.1) (.760)
Index o verweight 119(26.7) 15(283) 104(26.5) CPB <120 288(61.4) 31(53.4) 257(62.5) 1.76
Obesity  128(28.7) 13(24.5) 115(29.3) time(min) =120 181(38.6) 27(46.6) 154(37.5) (.183)
Radiopaque  Yes  321(66.5) 39(66.1) 282(66.5) (o PRBC <734 277(57.7) 17(29.8) 260(61.5) 0 ¢
contrast in (9'50) transfusion '
a week No 162(33.5) 20(33.9) 142(33.5) (- - >734 203(42.3) 40(70.2) 163(38.5) (<.001)
Af Yes 110(22.8) 14(23.7) 96(22.6) 0.03 ACC: Aortic Cannular Clamp, CPB: Cardiopul monary Bypass,
No 373(77.2) 45(76.3) 328(77.4) (.852) PRBC: Packed Red Blood Cell
EF(%) <50 105(23.9) 16(29.6) 89(23.1)  1.10
>50  334(76.1) 38(70.4) 296(76.9) (:293) 3.4 JHAIS SIXIO| A2 5 TAM AIRE wA
class 1 151(31.3) 7(11.9) 144(34.0) ozigol
NYHA o class 2 278(57.6) 42(71.2) 236(55.7) 15.49 i
IS lass 3 2143)  6(102) 1535)  (00D) 4 ASo) 243 ARl EAS A, BUN
class 4 3368) 468 2968 o] 24mg/dL vt 40975(84.7%), Z&oFe]'do] 1.5mg/dL
BUN <24 364(75.4) 37(62.7) 327(77.1)  5.79 vl 416%5(86.1%), WE]FHIo] 1.2mg/dL H|TF 2637
dL 016
mefdly =24 19040 2673 97029) (01O (54 504y AST7} 39 IUIL o4} 324%(67.1%), ALP7} 45
Cr <LS - 406(842) 38(64.4) 368(87.0)  19.89 IU/L wvk 44615(92.3%), E4o] 130 10~/Lo4t 313
(mg/dL) >15  76(158) 21(35.6) 55(13.0) (<.001)
(38 213560 330130y (64.8%), CRP7} Smg/dLo|A}F 358T(77.5%), FulalAt
Bilirubin <12 426(882) 54(91.5) 372(87.7) 075 sHoro] 101 VUL o]AF 3331(69.7%) 0.2 TRLO
(mg/dL) >12  57(11.8) 585 52(12.3) (398) ] mmo 1 ( 02 <H,
2z7]8eke 120mmHg  w]wt 215‘11(44 6%), WHRe.
AST <39 384(79.5) 49(83.1) 335(79.0)  0.51 .
B o = 2] Rl o}o.
(IU/L) >39  99205) 10(169) 8921.0) (471) 80-100%}/min 2187(45.1%), F41"d 2> 10mmHg vl
gt 3037(62.7%) 2.2 Wokth
ALT <45 424(87.8) 53(89.8) 371(87.5 026 ‘_’( ) _ w;ﬂ?} e
au/L) =45 59(122) 6(102) 53(12.5) (.609) AEFERo] SLmin/m™ o 78%(53.1%), B0
w 0/ HAIAITLEQ 0, A}
Platelet <130.  468(96.9) 56(94.9) 412(972) .87 400cc HJRE 3877(80.1%), Fpd@&C] 50% o4 339
(10~’/L) >130. 15G.1) 3(.0) 1228  (350) H(77.4%) 2.2 YERT

HTN: Hypertension, CABG: Coronary Artery Bypass Grafting NYHA:
New York Heart Association, Af: Atrial fibrillation, EF: Ejection Fraction,
BUN: Blood Urea Nitrogen, Cr: Creatinine AST: Aspartate Transaminase,
ALT: Alanine Transaminase
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chas 2ie] 13t Aol siof AmacoD e

O}, AST, ALP, CRP, $~=7] & wu), ZAmok
FAFIEols= F o ol FoF Ao
[Table 4].

d

N
- o
20
52
s

[Table 4] Postoperative Risk Factors associated with
Development of ARF in Patient undergoing

Open Heart Surgery (n=483)
Total ARF Cont 5
Variables Category _(n=483) (n=59) (n=424) ¥
n(%) n(%) n(%)
BUN <24 409(84.7) 37(62.7) 372(87.7) 24.99
(mg/dL) >24  74(15.3) 22(37.3) 52(12.3) (<.001)
Cr <15  416(86.1) 36(61.0) 380(89.6) 3547
(mg/dL) >15  67(13.9) 23(39.0) 44(10.4) (<.001)
Bilirubin <12 263(54.5) 23(39.0) 240(56.6) .48
(mg/dL) >12  220(45.5) 36(61.0) 184(43.4) (.011)
AST <39 159(32.9) 15(25.4) 144(34.0) 171
(IU/L) >39  324(67.1) 44(74.6) 280(66.0) (-191)
<45 446(92.3) 53(89.8) 393(92.7) 0.59
ALTAU/L
o >45 37(71.7)  6(10.2) 31(7.3) (439)
Platelate <130.  170(35.2) 31(52.5) 139(32.8) 8.86
>130 313(64.8) 28(47.5) 285(67.2) (.003)
CRP <5 104(22.5) 10(18.2) 94(23.1) 0.67
>5  358(77.5) 45(81.9) 313(76.9) (413)
Pa0O2 <100 145(30.3) 29(50.9) 116(27.6) 12.92
(mmHg) >101  333(69.7) 28(49.1) 305(72.4) (<.001)
<120  215(44.6) 24(40.7) 191(45.2)
SBP  150.129 88(183) 12(203) 76(18.0) 043
>130 179(37.1) 23(39) 156(36.9)
<80 89(18.4) 10(16.9) 79(18.6)
PR 80-100 218(45.1) 27(45.8) 191(45.0) 099
(beats/min) . : : (.952)
>101 176(36.4) 22(37.3) 154(36.3)

CVP <10 303(62.7) 31(52.5) 272(64.2) 298
(mmHg) >11  180(37.3) 28(47.5) 152(35.8) (.084)
co <5 69(46.9) 14(77.8) 55(42.6) 7.83
(L/min/m®) >5 78(53.1) 4(22.2) 74(57.4) (.005)
PRBC <400  387(80.1) 31(52.5) 356(84.0) 4, 1o
fusi )
"a“(scg)s“’“ >600 96(19.9) 28(47.5) 68(16.0) (<.001)
EF(%) <50 99(22.6) 11(262) 88(222) 034

>50  339(77.4) 31(73.8) 308(77.8) (.559)

Cr: Creatine, SBP: Systolic Blood Pressure
PR: Pulse Rate, CO: Cardiac Output
CVP: Central Venous Pressure, CRP: C-Reactive Protein

3.5 fAE 3 34 ARN Wl Faigol
Ml F B4 ARAH WY dFacle vl

el DA A fFY5HA vehd 1 adls g
slo] ohEF 2R AE SRS A Ay, & A
AL F = A AgotEdo] 1.smg/dL o4 o
24 AlFHe]| AY OR(odds ratio)2 3.9208H(95% CI

1.973-7.78N) 2 =9k11, dAgo] 654] oA} Fo] B4 A%
o] AYW OR(Odds Ratio)e 2.142H] (95% CI
1.162-3.95N)2  =9ton, oxlrt FAAIRAC A"

OR(Odds Ratio)-2
o} 1EY o] 24 Al

2. 165HH(95% Cl 1.160—4.041)E =9}k
Aol A¥ OR(Odds Ratio)2
2.5138(95% CI 1.313-4.813)2 %=9kom, NYHA class
Oto] 34 A%Ae] AY OR(Odds Ratio) 3.0814)
(95% CI 1.597-9.044)2 %9F3, NYHA class I3to] &
A AR AY OR(Odds Ratio)2 6.7594(95% CI
1.851-24.680)2 wj$- =9kth 42a 2 9J¥ Q9 2 4@
2ol B3l 734cc£E} w2 o] FA AlRH 4
OR(Odds Ratio) 3.7534}|(95% CI 2.059- 6.841)& lﬁngz

% o8l golo @ Wa2ulo] | 2mg/dL o)A o]
T4 AlEAo| AY OR(Odds Ratio)e 4.93781(95% CI
1.330-18.332) =931, 42 < Fgolgldo| 1.5 mg/dL
o|A} o] FA AlEA o] A OR(Odds Ratio)S 7.822
Hj(95% CI  1.957-31.260) E9rom, Alsk&efo]
SL/min/m’® ©]3}Ql o] FA AlRAo] AY OR(Odds
Ratio)-2 6.36481((95% CI 1.616-25.069) =& 7o & 1}
E}sftHTable 5].

[Table 5] Multivariate Logistic Regression Analysis for
Pre, Intra and Postoperative Risk Factors of
ARF in Patient undergoing Open Heart Surgery

(n=483)
Variables Category OR 95% CI p
Cr
(mg/dL) >1.5 3.920 1.973-7.787 <.001
Age >65 2.142 1.162-3.951  .015
P Gender Female  2.165 1.160-4.041 .015
re
HTN Yes 2.513 1.313-4.813  .005
NYHA  class Il 3.801 1.597-9.044  .003
NYHA  class Il 6.759 1.851-24.680  .004
NYHA class IV 2.357 0.594-9.353 223
PRBC
Intra transfusion  >734 3.753 2.059- 6.841 <.001
(co)
Bilirubin
(mg/dL) >1.2 4937  1.330-18.332  .017
Cr
Post (mg/dL) >1.5 7.822 1.957-31.260  .004
CO
(Ljmin/m?) <5 6.364 1.616-25.069  .008

OR: Odds Ratio, CO: Cardiac Output
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NYHA class IT9] class ISEE T} G4 Ao AT
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Hzog A AlRA dFo] o] Hx QIX|E T} Hep g4 AR 4 gEo] 6.7594) &Stk 2 o
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