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Fai r Li : =0.045, P=0.03 respectively) were identified as risk factors
ailure after Liver Transplantation for postoperative ARF. Conclusion: This study showed that
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Purpose: Acute renal failure (ARF) is one of the common
complications after liver transplantation (LT) and could be M =
fatal unless promptly treated. Identification of risk factors is
needed to prevent ARF and to attenuate the unfavorable 20 AERS ol Al HaLe slolm Smoeal o
outcomes of ARF after LT. The aim of this study was to e J:jdi °! “71";‘&;7; " ;r?))i %?%11
analyze risk factors for development of postoperative ARF A AR W Bl TE Foll 2v TP £ P
(between day 0 and day 30 after LT). Methods: Total 72 Zof sz, FAARA ] = FA4 ARAS 4
LTs were performed between 1996 and 2005. Sixty six o5t 7159] Aol wpe} 7lo)AE wro- 3lxl o] ok 12~
patients’ regqrds, excluding 6 patients with preopgrative 70% 2 vhekstAl BaEan 9luk(1-7) Wk, 7ho] 4] Fel &
serum creatinine level more than 2.5 mg/dl, were reviewed Aol Wedl A oF 10~18% AER HuHw Qo
retrospectively for preoperative, intraoperative, and post- : " 1915 ALEFES oF 30 dlo o
operative variables to compare patients presenting ARF with j’g) °l {:J)r :L: DR o 39-00%% W E2
the remaining patients. Results: Postoperative ARF occurred A-E E;“E]J— *’1?'”’2’8) 3 _
in 36 transplants (54.5%) after LT. Preoperative serum ol 3o A7)s Aol s fitele AAER o)A A
sodium, bilirubin and BUN, creatinine level were higher in s, T F EE ¢ F 2984 A, wdd A4
ARF group. ARF group had more child-pugh class C, and T A5A 5 Ag, o] 4H T, AdE 3 2
more episodes of preoperative hepatic encephalopathy. £ 9Jol5o] Az glom (7,9-12) A7) Zolzte] ez} o
During intraoperative period, anhepatic time was longer and A 7rolale)l 7 = o &
X ) ) 7} 37 B_Oﬁﬁ_ox]oo L2 /Ellﬂ;ﬁo
total doses of intraoperative furosemide was larger in ARF le ]:j;joﬂ 0;‘;0};" - L;}:JLL; ° 01; ]j
group. Also, postoperative blood immunosuppressant level 2ol ol h*f eew BT A ;" ZeA 9l i )
was higher, and postoperative episodes of bleeding and T ofe] dtgol ol F AV o] Fhel4 39
hypotension were more common in ARF group. In multi- AEF A %2 d3g X Ao Basta 9)
variate analysis, preoperative child-pugh class C (P=0.041), (1,13) TS, 0] Al B FAAIEA o] vl o) ukalsln]
preoperative serum creatinine level (=1.0 mg/dL, P=0.032), AEA Aol wpa} o] AH WEFY Ho|Z 7A 9 Eol,
2014 Foll MY 5 g o B ETel v el
AAEH vt ek F, A ARA o2 WAY 5 9k
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1) CHat

199611 79 HE] 20054 2971A], A& A H S~ Yol A

Z 72719] 7rolA] Fgo] o] FolHrt o] F FE A EF
ﬂaﬂo}ﬂ‘d E5E7F 2.5 mg/dL o] 4]l 675 A 2|3t 66 2
&2 (Table 1)7} ¥ o3 v froll E£3kx]o] ofol] tht 245
F3H FAo| o] FojHr}.

—'éL/lal /ﬂlﬂx«]g o]xl 21;‘1]. o]/hl ;[61300] O]LH_q 5—31 ﬂi’ﬂ
olelY 52 ulszeled, o4 A ¥F AzlolEld FE7}
15 mg/dL w]Rrel ASE 44 $o) 8% Aoty BT

Al

7} 2ul o] F7H 7 -$-E, 0|4 A EF Adoteldd Tk
b 15 mgldL o] el Aol 0% o] & Z7hel AFE A
2]3}-9d th(Hitachi 73, Boerthinger Manheim).(8§) o]ol] u}g} 3+
AE FA ABAFT FA4 Ao vkl ofe o

2 ERedt 24 A, 55 3 4E ¥ 0w ur

Table 1. Baseline clinical characteristics (n=66)

Sex (M/F) 48 (72.7%)/18 (27.3%)
Age (yrs) 47.1+79
BUN (mg/dL) 18.2+17.2
Cr (mg/dL) 13111
Potassium (mEgq/L) 43+0.6
Sodium (mEq/L) 1354+5.6
Total protein (g/dL) 6.31+09
Albumin (g/dL) 29+05
AST (IU/L) 102.8+159.6
ALT (IU/L) 61.5+91.5
Bilirubin (mg/dL) 10.1=13.9
Ascites 38/66 (57.6%)
Encephalopathy 18/66 (27.3%)

Variceal bleeding 15/66 (22.7%)

DM at preoperation 12/66 (18.2%)

Child-pugh classification

A or B 33/66 (50%)

C 33/66 (50%)
Hemoglobin (g/dL) 10.6+1.8
Hematocrit (%) 314454
Platelet (< 10°/uL) 70.7+60.4
Prothrombin time (%) 46.6 -20.6

RRT requirement 13/66 (19.7%)
Survival after 1 month from transplantation
Alive 49/66 (74.2%)

Death 17/66 (25.8%)

o) ole) W4Fo] Fyphow &
D R

(mEg/L), L}E%(mEq/L), Zehul(g/dL), &HHl(g/dL), AST
(IU/L), ALT (IU/L), ¥l &) 58l (mg/dL), 8| =2 =48] (g/dL), &
B A 2(%), & i-ﬂ-(x 10°’/L), prothrombin rate (%), 2,
T, Auw 29 4 £, 2k -, child-pugh
classification So] Z&5 gt} <3 Hax HELZE S
% A Z-hours), 77| (anhepatic time, hours), &+ 5=k
(packed RBC transfusion, units), &A=+ =& 2 (platelet trans-
fusion, units), 414738 A} 44 2k(fresh frozen plasma trans-
fusion, units), & Foll A-EH 0] 5 Al mg) Go] E3F
HAek & Fo HeRe v F 3 Y Bete A
g §7 ol T U W oA AT WE
SEagnl), $E F 8 B4 §7 L VARNE 7,
8% el Sl mgdL)sh 43

2) D_OiO-IK."RtH

1 o o A+ tacrolimus (prograf)®} AH| o] =& A8l
o} % 29 A tacrolimus 0.15 mgfkg®} prednisolone 1 mg/kg
2 A& slod, methylprednisolone 1 g-& % ©Y Al W
Folslil o] % methylprednisolone?] 8-8k-8 o Z 47t
A 1 mg/kg7tA 0] Fol] £ & 5Y|EE prednisolone
o7 Agslo] 4 T 5~302 Alolol prednisolone &S
10 mg7tA] A2 0 2 F9rt. Tacrolimuse ¢ o o
HE] t}A] 0.15 mgkg 2 A Zbslod S ok FEE 2HF
A 10~20 ng/mLe] 8% w5 & A EE &3

shgich.
3) EHEE

= 5 Y oWl 34 AlRAe] AR 73t WAy
EE O R g
(quantitative data)ol] thsl| A& F F7+9 Aol & H 7] 93l
Z A ttest7} ALE Q) on], HFEH 2} F(categorical data)
off alAe 7+ ke W= AolE: EAzE dldll
chi-square 7o} &= Qek. F4 A Hhaiol w3t ]
g olatE ol K= ool logistic regressiono]] 9] 3} ch 4=
Aol ALE ek TAA vl P<0.05Y wf F-2slch
3 ekl
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Table 2. Renal outcome after development of ARF (n=36)

Table 4. Univariate analysis of intraoperative variables

Renal recovery 15 (41.7%)
Progression to CRF 6 (16.7%)
Progression to ESRD 0 (0%)
RRT requirement 13 (33.3%)
HD only 3
Alive 1/3 (33.3%)
Death 2/3 (66.7%)
CRRT only 8
Alive 2/8 (25%)
Death 6/8 (75%)
CRRT & HD 2
Alive 02 (0%)
Death 2/2 (100%)
Survival in ARF patients
Alive 21/36 (58.3%)
Death 15/36 (41.7%)

Table 3. Univariate analysis of preoprative variables

ARF Non-ARF

(n=36) (m=30)  Pvale
Sex (M/F) 23/7 25/11 NS
Age (years) 482174 458184 NS
BUN (mg/dL) 2261220 129154 0.014
Cr (mg/dL) 1.3£0.6 0.7+02 <0.001
Potassium (mEq/L) 45106 41+05 NS
Sodium {(mEq/L) 133.4+6.6 1377427 0.001
Total protein (g/dL) 62108 6411.0 NS
Albumin (g/dL) 3.0+04 29+06 NS
AST (IU/L) 99.3+£1269 107.1£1940 NS
ALT (IU/L) 589+759 645+108.6 NS
Bilirubin (mg/dL) 142+16.5 52+£75 0.005
Ascites 25/36 (69.4%) 13/30 43.3%) NS
Encephalopathy 15/36 (41.7%) 3/30 (10%) 0.005
Variceal bleeding  25/36 (69.4%) 4/30 (13.3%) NS
Child-pugh C 32/36 (88.9%)  20/30(66.7%)  0.037
DM 6/36 (16.7%) 6/30 (20%) NS
Hemoglobin (g/dL) 103£1.7 110£138 NS
Hematocrit (%) 305+5.3 325154 NS
Platelet ( X 10°/uL) 7341524 6741693 NS
PT (%) 4581217 4761195 NS

0.22 mg/dLo| At} FA A
etgl Ak, W) 4 _‘?-z o2 APsto
o7 ¢ 3=
Asto] T4 & ‘?:L% 511} 2 23.1% (3/13)= A4 A7) 5
2 3HEAI, 769% (10/13)3 sEZolL} 747 VA,

124 A & 41.7%9] 227} A
sto] A 5402 74

ARF Non-ARF P-value
(n=36) (n=30)
Operation time (h) 123+34 11.8+3.1  0.564

Anhepatic time (h) 22+1.1 2.1+09 0.004
Blood transfusion (units) 156+185 10.7+22.6 0.334
Platelet transfusion (units) 21x7.7 0.8+2.6 0.378
FFP transfusion (units) 1631185 114+206 0314
Furosemide (mg) 389+51.2 132+126 0.006

Table 5. Univariate analysis of postoperative variables

ARF Non-ARF

(n=36) (n=30) P-value

Hypotension episodes 22/36 (61.1%) 3/30(10.0%) 0.001
Immunosupression level
(FK 506, ng/mL)

Postop bleeding

16.7+3.7 14.4+£33 0.011

11/36 (30.6%) 2/30 (6.7%)  0.027

Rejections 6/36 8.3%)  3/30 (10.0%) 0.720
Bilirubin (mg/dL) 1524146  9.6+104 0.088
Albumin (g/dL) 35416 35205 0983
Cr (mg/dL) 3.1+13 09+02  0.001
7] #A 59 o2 Aslirh(Table 2). ¢ A, 5

& 2 54 29 W Bedsel TS BAe) Ag:
Table 3, 4, 5ol JEFNITE 74 A EF JEF(1334£66
mEq/dL vs 137.7+2.7 mEq/dL, P=0.001)3} Wg|Fdl =&
(142416.5 mg/dL vs 5.2+7.5 mg/dL, P=0.0035), s+& A =
T+ 8% 294 FHE(22.6+22 mgdL vs 12.9+5.4 mg/dL,
P=0.014), &% A doteld F5(1.3+0.6 mg/dL vs 0.7+0.2
mg/dL, P<0.001), 7F7dude] Algt A % (child-pugh classi-
fication C2] H] &, 72.2% vs 23.3%, P<0001).<2} M B
HEAN5-(41.7% vs 10%, P=0.005)0] §-4 AlE-A o] vFA1 Tﬂ' o
ofl Al f-olslA ] E%ch(Table 3). %‘é AR o] wh
T pa —‘?71-7]7} ¥ 29 oew(2.2+1.] hours vs 2
0.9 hours, P=0.004) % = ] &2 o|LAE /‘]-—9-(38
51.2 mg vs 13.2%12.6 mg, P=0.006)}9 t}(Table 4). o] 4]
4 o9 W AAA S EF w27 T l"—%’kﬂfﬁ(lm
+3.7 ng/mL vs 14.4+3.3 ng/mL, P=0.011) & & ¥ (30.6%
vs 6.7%, P=0.027)3} #&lqte] ubA HIE(61.1% vs 10%,
P=0.001)7} T @okch(Table 5). thl B4l A= ¢ A
9] 1.0 mg/dL o9 €% =m#oleld FE%(OR=6.2, P=
0.032), child-pugh classification C (OR=4.4, P=0. 041) TEF
o] AEsh A £7(0R=7.0, P=0.045), 7= ¥ ¥ w4
&7 (OR=8.4, P=0.03)5 4708] QIxFo| 4] ATA S
Ao} i3k 2224 Sjel 9l 202 Lhebykeh(Table 6).
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Table 6. Results of risk factors in multivariate analysis WAY, e F4 AFd ez whAsly] 43 falst 24

£ AT "ol Zlodsle Aoz AT 4 Joh(¢) =3

oR “ Prvalue AT ole] AFEL ol F K75 RAlo] Thel 4 ¥ 4

Cr >1.0 mg/dL 62 -0 003 %%d] FA o2 e VA= AE iiﬁtil ATk (1,13)

(preoperative) TE A A5 Aste b o E 7k o] 4] Fo] g4 A%

Child-pugh class C 439 L06~18.13 0,041 A Hbdol] AR aEEo] gtow, o] dAAE

(preoperative) (13,16,17,20,29)0| A Ab&2] AHAAE 7hex]o] ghe).

Hypotensio.n episode 702 1.04~4723  0.045 43 Adloleld v o8 AtEl YA E T o]4

oo F o) Axdozs Agel elxAAz AN %

& episace 840  123~5735 0030 t}.(18,19) LE A7k, Gonwa 5(18)2 7ol Al WH&- kA7)

(postoperative) W] ARH oz AgE BEL e A dF Adole

S5t O EeS FvhskAnt, A F3(hepatorenal

syndrome) £]of] thE A7]5 FAL 7 o)A Fof #ale

AEgE 2 ko] globa B uslqiv}.(20) ®3}, Fisher

1 & (192 72 ¥ 1d H9 85 ot d 271 A5EA

o7 APzt glol A SYARI AR S HolF

ol A¥ #A7)9 dF = thy)s AIRA, ol AHE A7 k. o) ¢} v 3} A, Lafayette 5(29)2 3212 ol $of] §lo]

71%s Ak, A 715 Asley & F 1€ FA Sl Al o] Al A A7)0 Agke EAS T, €% Aeoteld

ofalf o] A & 27] 7| 7kell oA At A7) 5 F-H L oA A EE > 1.0 mgdLel o] 7+ o] Al & Ankz}t F4] A5 o

BAL ob7ele S19k e ookt AJAER <) whysl gk A3t ol Al S RodFgic). ey, 744 3

w(15) & Aol A= o] Azt S-S oblE e ¢ Al Al Qo Al FA] o2 ook Aot ad T8 wii

dAre EAol 24 2t ol 8% zdloteld FE& Al o HE(GFR)oll Tt &

Aol A = 7ol g HbR: 31219 54.5% (33/66)7} Al A A7 4 g glen, 85 a4 % 743 3hatllA

7% FAY 27 & Byt Trol4] & F4) A5 o uhAy GFRg #H7bsled| A4 = JAu, o] 3k GFR &34

AEE 34 ARA S Bsle 7159 Aol wig) <F 1 ALZA A2 & 7 olck 5 94+ F53 Ao] 4H 9}

2~T70%742) vhekslA Bax 3 glovh(1-7) ofg] =l gl ke @A 71E wioll #4E  Ja, YA &9

A 50% o] 4] WA MIEE K51l glo] B ool ol A g olt} F7hH el AH(catabolism)el] 9]l A= 5= Q17

4 AR A vl o] R e dXses A wliEolch whebAl, & A 275 e ohd =99 oA

Z} & 4= ik 7ho]4] Fof ok 10~22%9 kA7) BAE 7} a1, AlA el T (clearance study, inulin =+ radionuclide)

e E hrhs Bavh qlow (i) ofefdh &a) ollA] A 7b e HALE YA HpHelrh B Qe ¢4

I} peEo] A #EE oF 30~90%E w|§- & e A A7E el Qo] AAQAFE A gelA Kela, dF

2 d#A dvh(1-2822) B Aol A e ol A& e 31 24, Adotelduts HA D FAs% 7] wlitell o] Ho]
A% 19.7% (13/66)7F ¥4 Q2 AL ZFo| A F i £ AT AT E A=

A AlEA o] HhAslo] £ w2 gz} F 76.9% (10/13)<)]
AL Abslsich. kol Al & FA AlRA o] wkayste] £
A7 DR Z sz FollA s ol W) AR oz A3
g ggo] Frkshd W] ARAL o] F <oF 10171
2~10%9] gAtoll A whAsls Aoz A 9rh(1822)
ERF 7ol A & FA Al A o] vkl $) &3 Bt
o 0%7NA & A17]59] 355 Hol =
ol(18) £ AFolAE TrolA] ¥ F
ofl A A 3hA} F 71.4% (15/21)0])
3] E3to], 7 o]A &
o Aol 438
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el W o goker, o4 ¥ 17197k
ofelaAe ¥ o & Ao vehgel 34 A
wh ol % ) 707 (anhepatic ime)7} )
. o} 7ol 4] A F27](anhepatic time) %<koll
o, s g s 28 ofe] BRES Al Hol o

oX rdd

e et 12 N o e R ek
Hd rleo

3 Aoll7h ZefE o G £3ko] ol Aoz

o FEF A gasid dezg A% 7l At =

71 o2 A = ek H Lol 2ol AlE

SR FE T 899%E 2ARAE Hadely] A o
2 AZE e el AES I Jlon, o2 Qg o] 4
F AR Y E A Folux Aol £ F T
B olmAlE AR A AVIE el o3k Ay e
E 0 @2 olmAE ALWE A AV FReE
off aiko] Zrasto] iR o g ¥ B o|AE A&
A HSE THeA e T B olumAE AR A3
Aoy F-5 o] wAsto] o]z Ul 4l F-Ae] ZalH gl
< 7HeA & ATl & 4 Sk HT ol el 9
oA Adsl WAR eErlEE Bk, o s 54t
g Aoz el ok Sd g Adsl, w3k EHA
A, FEATY A% 5 7€ T oYl 2&Fe] S8
AEdE doflge Hagol 9l (22-26)

7ol Fo A5 FAL £ 7€ T 9494 ¥
B, e F AAL 2 7e dE, AR AT, E
T oE A5 S AR rE AY T EHE UY
AY, e ol A Aell, oA ARF Fof AL 5
T2 oy QARpFo] 7k o]y g FRF AT £A
& x4

Fol| Ao} o} = Al FF, A% 74,
WO 7 RS (22207 e A4 o (eyclosporine
A, FK506, aminoglycoside, imidazoles, acyclovir 5)2] A&
(21,2627) & % 9 74 AFAL dovle @2
A5 T @Holtt ¢ F N ool AR E¥
Adstel WIE7} o] 4] & AlRAo] HhAd FollA o @
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, QA #3}
A%} tacrolimus

228 % 9leh(56) o
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FK06)°] 44 24,7) AR EAFEL} A7 ol3}
E(GFR)E #o|FZ A~ X A9} tacrolimus (FK506) ¢k& &
F 59 AAE| oA rh(9) Calcineurin A A, 53] 4ol
F2AE A S AFHE 1Y E o4 WL Aol
7] AR 9] g Q1o 2 kA 9l ow,(28) Gonwa 5(20)
o 27l WA AAE Aol 22T A AL 7 o4
Aol A7 o hgol oF 40% ZHshelrka Hrets)
. Tacrolimus (FK506) ¥=38t A =48 71AH, L dATE5
i oFE7HY A4l o] wlzelvkn Basla Qlvh(1821)
8l Platz 52 #olE 2 AFEH A%} tacrolimus (FK506)-S
AAAZ AL Aol 2719 57 542 9
o nlszelicka Haslglch2l) £ dFollA A5
o A A Z tacrolimus (FK506)5 Ah-&3t 5L, ghH4g H
14 o] 4 & UHLZ 43 5 WAAdAA L] F57t

2

2ol x> B o (B OB ol S

4 ARA BYFANA oA ERE AL 9% 2 e

F RaEs 9Aehe A & & e

¥ Aol A S92 QelE %, Bl B4R ohe}
chils BT FA ARAY clZtz v gl vk
Bt A 54 A W% Aelobeld HEOR =62, P-0032)

9} child-pugh classification C (OR=4.4, P=0.041), +% 3 A&
eHOR=7.0, P=0.045)2} Z¥A) A7 9] vA(OR=8.4, P=0.03)
olodct. &, ol A = At A o] 7743t 3hte] A7
5 Hrhsle ol Qo] B Aol HF 94, Aot
o7 3 AL vha =ik A7} gl o] 4
Aokt 7hol4] o) AA whalel slgel
Fol|A] g3k ofe] A+E(13,16-19,29)9] Az
103 o4 A A% A 7t ol4) Fe)
1 wael 594 el2AE AU 4 U
, child-pugh classification CQ] $}#}-9] v]-go| whui4
ohje} chiid R AR S 7kl Sl %
of o] A V7% Astrt oA F A4 ARA
of 54 % AR A4 4
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