L @IErED

Uoduninadanisiiand:lacgidguwaukdonisnndakolo

Fu2cd vAMElsau w.u.

anudulsansovon auudouur divaaataudty Snaidov FoKIauunus
11000

Risk Factor of Acute Renal Failure after Open Heart Surgery

Chaiwut Yottasurodom, M.D.

Central Chest Institute of Thailand, Tiwanon Rd., Bang Kraso,

Mueang Nonthaburi, Nonthaburi, 11000, Thailand

Corresponding Author: Chaiwut Yottasurodom (E-mail: chaiwuty@gmail.com)
(Received: 14 February, 2024; Revised: 25 July, 2024; Accepted: 20 January, 2025)

Abstract

Background: Acute renal failure (ARF) is one of the most serious complications of cardiac surgery.
Its incidence varies between 1 and 30%. ARF requiring renal replacement therapy (ARF-RT) develops in
1% to 5% of patients and is associated with a very high mortality. Objective: This study evaluated the risk
factors of ARF in a surgical population with or without preoperative renal dysfunction. Method: This was a
cross-sectional study reviewing the medical records of 1,000 patients undergoing cardiac surgery. Data were
collected from October 1, 2020 to September 30, 2021, using the data collection on the incidence of acute
renal failure in patients undergoing cardiac surgery. The relationship between factors was analyzed using
the chi-square test and stepwise binary logistic regression analysis. Result: From the sample of 1,000 cardiac
surgical patients, it was found that the risk factors associated with acute renal failure after cardiac surgery,
by the analysis of multivariate forward stepwise binary logistic regression, were age group (adjusted OR 7.40,
95%Cl: 2.99, 18.29, p < .001), male gender (adjusted OR 1.656, 95%Cl: 1.18, 2.332, p = .004), left ventricular
dysfunction (adjusted OR 1.446, 95%Cl: 1.1,1.89, p =.007), history of chronic kidney disease (adjusted OR
1.446, 95%Cl: 1.1,1.89, p = .007), pre-operative IABP (adjusted OR 3.768, 95%Cl: 2.43, 5.85, p < .001), higher
pre-operative creatinine level (mg%) (adjusted OR 2.173, 95%Cl: 1.39, 3.4, p = .001) with accuracy rate of
80.2 and area of ROC of 0.701+0.021 (95%Cl: 0.661, 0.742, p-value < .001). Conclusion: The male patients
with left ventricular dysfunction and underling chronic kidney disease who underwent open heart surgery
should have prophylactic guideline in order to prevent acute renal failure after cardiac surgery in patients
who had preoperative IABP had significant risk for developing acute renal failure that required treatment
guidelines for reducing morbidity and mortality.

Keywords: Acute renal failure, Cardiac surgery, Risk factors

unnQyo
giivde: a1zlaelBoundundinisiadn  MudiueNs maiuszeziaueuluwisstheingavie

wladuanzimulduiniuainnisiigilenlasunis  steznaueululsmeuia dahliidlenianisidedia

rhdadiongannty flsasumaisesnssenauiu way
defthoiAnnnglmiedsundundmsiida Tonai
fhesedufiazilonmaninfinnnsunsndousdiedu
Sty amgdeauin Msinde ansdeneenty

Tuszardu viesvoren Taquavasd: lofinuiiaded
fnaensiinnnglanoidoundulugtaelsailadile
Sunmsundarilaluaantulsansieenudenisiinnimila
35013 1Wunsideuuudnving lnenumunyseideu

J1saisnsuNIsiwng Uﬁ 50 DLTUﬁ 1 uns1AU-dunAy 2568

21



Furelsahalafilasunsingn 1,000 au iudeya 1 ganAs
WA, 2563 Feufi 30 fueneu we. 2564 Taglduvuifu
foyaizeamaiinnnzlaneidoundundsnssirdnsiila
Tuanrdulsansisen Aasizinuduiusszningtady
Ield chi-square test waz stepwise binary logistic
regression Wa: IINNITIATIEVRUUNY 1ag multivariate
forward stepwise binary logistic regression wua1taie
fsuiussunainamlamedsundundsnmsindaiila
otailifuddny loun nquengfifiengun (adjor 7.40,
95%Cl: 2.99, 18.29, p < .001) iwene (adjOR 1.656,
95%Cl: 1.18, 2.332, p = .004) Auamnsalun1stiud
Y99 1a9a19918 (adjOR 1.446, 95%Cl: 1.1, 1.89,
o = .007) Tsnlaiiess (adjOR 1.446, 95%Cl: 1.1, 1.89,
p = .007) T%Lﬂ%waagudaumim&fmﬁyﬁﬁﬂ (adjOR
3.768, 95%Cl: 2.43, 5.85, p < .001) AATtoRATUEY noy
N1SHIAR (mg%) (adjOR 2.173, 95%Cl: 1.39, 3.4,
p = .001) Inagiauusiugn (accuracy) Sosaz 80.2 i
Tgns1m ROC 71 0.70120.021 (95%Cl: 0.661, 0.742, p-value
< 001) agu: fheflldsumsindniaduideaalawayay
Wila Wsensiinnmemsinunlaaualaudeslasy
nsldiniesusaguigailamsiumadunstoatunig
Aanmrlanadeundy deanlenianindedia

AdnAy: Azlanedeundy, nsidnila,
Paduides

unun (Introduction)
aglane@eunau (acute renal failure;
ARF) Bunnzunsndoudinuldves 3.531% nends
{eniila TunisAnwives Chertow wuld 2.4% uagy
Conlon 1.1% Tagiinsifiuduvessyduadiofiiuniy
fsianLTes KDIGO Aidnsiiiuduvesssiuaiioniiu
1.5-1.9 whaesneumstdnvdeiiutusnnninvdewiiu
0.3 fadnsusewdansniely 48 $alus 1irandadeides
3 Syoy AL STULNOUNIAR SYUTHIAN LAYSYELRad
Nde danansznuselavaniansawazniedon vl
nsvhauvedlnanategradeundy gadeauaing
sLumimuammiﬂfﬂmﬁaLLi' Annswasuudas VOIAUAR
nsaAnglaziinnMglnedeunay n1siln1gnsYinau
vadlaties maoaauiieldunisindafiadududou
1Nty ensgenauile nsrndasiufusEwiengn
dudonhlefusuturidnauile Jasevoanemeant

suiwhlvgtheillomainnizwnsndeu waznsidedin
sdsnsrdnTalainniu’® dedu §ideTsdanuauled
sgdnwiatadunoumsidauazseninamsiindaiias
nalviAnnzlnnedeundundansingn oihsy s
wazausaguanUleliediasinga vinliguaeldsy
Ns¥nwILLRUNS N liegeliuseangan

Sanna:dsn1s
(Materials and Methods)
nsAnunETTrUsrasdiiteAnundadeiiviliian
aglamedeundundsmsihdaialadanneisfioe
fidnmesziueTioniuludenuinndt 1.5 1 1.9 wihwes
szﬁuﬁugmdaumiﬁhﬁﬂﬁamﬂﬂ’hwhﬁ’u 0.3 {ladin3u
fowndansniely 48 Haluandinisiade tneidunis
ANY1IVBUUU cross sectional study lagn1snuniu
nysudeulufielsaimlaifidmnsunsiifasiile
TuteTudl 1 ganas w.a. 2563 BTl 30 ey .. 2564
f91m9u 1,000 Ay Arunasidaidedlielasy
msitadeindulsamilalagnnaefdnunisinm
semsindamlafiinnsliiedecesiladiey inawinig
finoen fe deyaliasufumuuuuiivieyadeddsiuou
27 au shetndlsinnnusadouvestiielsarialadidhiy
ns¥nunludeutszann Tnefvuaseduanudesiu
$98ay 95 WAYITAUAIIUAAIALAZBULNARY 0.05
AEnsTuveIndilathlafianamdaniseinge
ﬁﬂf\]%ﬁﬁuﬁ’umimuQu%’qmzmiLéfuLLazé’mﬂmiLéfu
SEAUTOUNAILUTNNIY LAZAUAIUNIUTDIEULE DA
Tusrenie nsquasssBudufelaunily uaziaes
voagungsidla nistesiunaznisquaniielaiieg
Beunduaziufiunmzvendelusanmefeadiefiy
wazAgiieluiden Tagldsiuaznisldiniesdnile

6 7 « 2 aov A < v
’ Lﬂi@ﬂNBIUﬂ’]'ﬁrJ'ﬂﬁJﬂ@LL‘U‘ULﬂ‘UGUE]Ha

URNEIEERT
flasaduies evvesdoyavsznaudie e any
Toyanisiiuienaunidn Usenausie AUTULs
Y93 IMISULLMENEN AIINTULSIBIEINTURUWTlEY
W guyn enusuladings lesiuludongs A
Anunfveals lsanisden lsanisaues Uszdnsain
nsfudvesilakardswenisiuveaiila deyanis
Wdn szozanlunangariila szoganlunsldiedes
Uanialaiieuuaznigunsndaunasdn Usenausie

wilan1561dA N1519 heart protection M54 IABP A

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

22



nsfnlaedeundundinsiidnials Masunsndeu
vdwida 1wy mafndendiluionderusiila naia
Wlasurafmne msifauurgounss lddndy wax
nsiTInsen @edin wardwlsuains Ao naglanney
Weundundinisiidaiala asdudinlunuuiiudeya
fredu nideitineitoyartilulinseilngldada
Banssaundufovas Anede dudsauuuinsgu
mngithdeiiilannnglimodeundu nsei
Ingldadfoyuiu chi-square test wazIAT1einIg
annesladafinuuuluuns (multivariate forward

stepwise binary logistic regression)

Wa (Result)

Q"thaﬁlé’f%'umishéfmﬁﬂﬂﬁmu 1,000 519 4Hn
aglanedaundudiuiu 203 519 Anuieway 203
NANNTAUATIERANNLANANTENINERINGLTIAANE
Tnnei@eundu wazladiinn1izlaeldeundu a1n
M7 1 uag 2 wuitlunguiifiamglamnedeunduas
f9gunndn (62.08+12.73 Uiilwuriu 56.48+14.28 T,

(%

p-value < .001) Tnglawizlungugieiifongannnin
70 U (p-value < .001) &ilsALunmaTu (p-value = .003)
AgAuduladings (p-value = .01) n1glang
LRUUNAUNDUNIINIGA (p-value = .001) TAAsLofily

o
o @

founsiIfATiganin Meszdunsioffluiigeganeunis
AR (1.23+0.4 mg% Wiguiu 1.14+0.34 mg%, p-value
< 001) wagsziunTiofiiufishannounissingn (1.2+0.39
mg% Wsuniu 1.08+0.29 mg%, p-value = .004) N3
I#3uaiomgaiala (p-value < .001) lngianiznis
4in3eaueaguiiiansngamsyinuvesidlaneunis
Hde (Soway 23.15 Weuiuiesay 7.15, p-value <
001) fnmznsdusaiites (56.18+15.67% iiaufu
59.01+13.87%, p-value = .019) lnglanizAUEINTTA
TumsTusiitosnin 30% (ewaz 8.87 isufudosay
4.02) BUAURINITNIFA (p-value < .001) Insaniznis
nsmdudentilasiuifuauiile Gesay 13.79 ileu
fufewaz 6.9) uredrslsinudadiuvesnsdedinly
feaosnaulifiaruuandneiu Gevay 148 unzdosar
2.89, p-value = .33)

a1319 1 Jeyanldnuvazdunguuesithelunduiiouazldfinnnglamedeundundaign

Y

fnnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
LA 130
¢ 110 (54.19) 479 (60.10)
NI 93 (45.81) 318 (39.90)
QLHLRE) <.001
<40 ¥ 14 (6.90) 131 (16.44)
41-50 U 53 (26.11) 217 (27.23)
51-60 U 67 (33.00) 215 (26.98)
61-70 U 14 (6.90) 109 (13.68)
>71 ¢ 55 (27.09) 125 (15.68)
amgluiiuluidengs 056
Taidl 123 (60.59) 541 (67.88)
il 80 (39.41) 256 (32.12)

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

23



finnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
T5ALU%UY 003
Taig 149 (73.4) 666 (83.56)
ATUALBINNS 4(1.97) 10 (1.25)
g1AU 46 (22.66) 117 (14.68)
g1RNBUYRU 4. (1.97) 4.(0.50)
GRRHINEVILN 010
Taigl 109 (53.69) 488 (61.23)
S 82 (40.39) 236 (29.61)
ShwlaslaguaulsangIuia 12 (5.91) 73 (9.16)
Tsalaanedese .001
Taigl 185 (91.13) 650 (81.56)
1 18 (8.87) 147 (18.44)
21n15uAtioanu New York Heart Association Classification 116
Class1 32 (15.76) 136 (17.06)
Class2 117 (57.64) 510 (63.99)
Class3 47 (23.15) 129 (16.19)
Class4 7 (3.45) 22 (2.76)
AR IUUAURADTIAZ .003
Taigl 170 (83.74) 590 (74.03)
3 33 (16.26) 207 (25.97)
nsldiesasusagungsiale <.001
Lallgld 80 (39.41) 740 (92.85)
ADUNITHIAN 47 (23.15) 57 (7.15)
FERINAITHIGR 71 (34.98) 0(0)
NAINTITNIAR 5 (2.46) 0 (0)
nsldieSasuaagunisunisingn <.001
Lallgld 156 (76.85) 740 (92.85)
1o 47 (23.15) 57 (7.15)
A1zNI0UA9 .001
A (>49%) 136 (67.00) 624 (78.29)
U1unang (30-49%) 49 (24.14) 141 (17.69)
uel (<30%) 18 (8.87) 32 (4.02)

J1saisnsuNIsiwng Uﬁ 50 DU_Uﬁ 1 uns1AU-dunAy 2568

24



finnaglaneiRaunau

Lifinnglnedeunau

(203 519) (797 519) p-value
n(%) n(%)
FUANTITNIAA < .001
Aneurysm 5(2.46) 22 (2.76)
CABG 70 (34.48) 195 (24.47)
CABG and valve 28 (13.79) 55 (6.90)
Congenital 1(0.49) 35 (4.39)
Congenital and valve 2(0.99) 23 (2.89)
Tumor 0 (0) 3(0.38)
Valve 97 (47.78) 464 (58.22)
n5LduTIn 330
FOATI 200 (98.52) 774 (97.11)
eI 3(1.48) 23 (2.89)
CABG = Coronary Artery Bypass Grafting
519 2 Toyaitldnuazsdeideswesiiielunguiiiauasliifinnnzlnnedeunduvdsiin
fnnzlenedeunay  Lilinnazlanedeunau
(203 519) (797 519) Prvalue
o1y @) 62.08+12.73, (56-71) 56.48+14.28, (48-67) <.001
thwitin (Alan3u) 59.25+12.75, (51-66) 60.07+11.03, (53-65.5) 400
ALEN (WUALLAS) 160.54+8.59, (155-165)  161.75+8.39, (156-167) 069
AMEnsTus (%) 56.18+15.67, (46-67) 59.01+13.87, (51-68) 019
JELIAININYARIL (Un9) 1.21+0.61, (1-1.39) 1.14+0.56, (0.59-1.33) 122
sveznansltieTeseniiladion () 1.78£0.73, (1.26-2.28) 1.64+0.73, (1.19-2.09) 015
syaumstoftiuludongsannaunisiidie
(me%) v 1.23+0.4, (0.95-1.5) 1.14+0.34, (0.9-1.3) .000
sedupTofiiuludenmantounisnisn
) 1.2+0.39, (0.92-1.4) 1.08+0.29, (0.9-1.26) .004

(mg%)

Mean=S.D., (min, max)

INNTIATIIRUUNYLAEY multivariate forward stepwise binary logistic regression wuihdadeitduug
funsiRnnmglamedeundundsnisindailasgnadidoddry 6un nguenyfifiongun (adjor 7.40, 95%Cl: 2.99,
18.29, p < .001) 1ALy (adjOR 1.656, 95%Cl: 1.18, 2.332, p = .004) nmzn1siumvesiilaiesarsdiy (adjOR
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