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Tablel

Table?2.

Table3.

Table4.

Tableb.

Table6b.

Table7.

Table8.

Table9.

® 2|

. Liver transplant candidates & Liver transplant (over 65 years)

CTP(Child—Turcotte—Pug) score calculation

ASA class (American Society of Anesthesiologists classification)
RASS (Richmond Agitation Sedation Scale)

Insurance EDI codes of liver transplants

The incidence of delirium after surgery

Comparison of demographic and clinicopathological features of LT

patients with and without delirium

Logistic regression analysis and modified Poisson regression

analysis for the incidence of delirium after liver transplantation

Hazard ratio for delirium in all LT patients

a9 =+

Fig.1. Number of liver transplants by year

Fig.2. The framework of research

Fig.3. Kaplan—Meier test & Log rank test
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FA2~E AR AA FesA FlE asug o]l A[OR
0.65(95% CI 0.43-0.98)], ¥+ ¥ ¥% K(mmol/L)[OR 0.54(95% CI
0.29-0.99) 1% Xobg 3| oA FJstAl FAu]A] kgheh st ZA
g 3 AR A FoatA e B F
4% [RR 1.33(95% CI 1.00-1.76)1, &
RR 1.68(95% CI 1.00—2.82), A vs C RR 2.08(95% CI 1.15—3.76)] zFo]2]
T A B AP ETE vk ZXAY IR B Xokd: 3] 7R

Tl Frelst M 604 o] A [OR 2.35(95% CI 1.58-3.48), RR
1.83(95% C11.38-2.42)], = A 1 Hss AT B%[0R 2.31(95%
CI 1.53-3.49), RR 1.76(95% CI 1.33—-2.31)], &% A9 &3 Na (mmol/L)
[OR 0.93(95% CI 0.88—0.98), RR 0.95(95% CI 0.92-0.98)]1, % 4
&3 Na(mmol/L) [OR 1.11(95% CI 1.03—1.18), RR 1.07(95% CI 1.02—
1.13)], & 99 ¥4 Cr(mg/dL)[OR 1.71(95% CI 1.00-2.91), RR
1.49(95% C11.04-2.14)1, % 91 A Protein(g/dL) [OR 0.45(95% CI
0.25-0.78), RR 0.57(95% CI 0.39-0.83)], d€¥¥E F=7t# 717H)
[OR 1.02(95% CI 1.00—-1.03), RR 1.01(95% CI 1.00—1.02)1¢] < =H|<}

FHAEE vlE Aol AT

1

i
_1 Q
3%

Z 098 2P A ZFold & Al A"o] 604014l A-[HR
2.03(95% CI 1.46—2.81)], CTP S3°] Ad¥] C[HR 2.15(95% CI 1.10—
4.20)], & A M3 HE=S I HAF[HR 1.89(95% CI 1.35—2.64)1,



g% Na(mmol/L) [HR 0.95(095% CI 0.91-0.99)],
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3 Protein
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g3 Na (mmol/L) [HR 1.07(95% CI 1.01-1.13)], &=

713H() [HR

ERES

(g/dL) [HR 0.52(95% CI 0.34—-0.81)],

1.01(95% CI 1.00—1.02)]
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1. 479 44

20194 euete] HAF A7) 715A e 19 1007 8
28Rl 49.6%, vl= 36.19, THA, I, T 209 o)y wlwa] w$-
ot Aotk Uoo, 2021). 715 ® HARRF 71 A7le] 4o Hask gi7|#}
of mxA] &l AAZFol A Algn]Eo] Fa1, FrE e 7
k= 2:1 AR, ABO EHF-AF gho] A T Aol A 7|5k W9
7b gjE o glem, w2 gkl A3ES At Slth(Lee, Song and

Yoon, 2019).

Ae ol & &3 AW ToR duA A, 9-47%7HA vherst
HAES ®Belth(Lewis and Howdle, 2003; Oliver et al., 2017; Park et al.,
2020; Patrono et al., 2020). ¥9] 7|+ WAAORE o7l Al
Aufo} el S w fFAREARE Al AL FAstEE iy 54
%131 (Oh and Park, 2019) ©]2¥# (Graft) AEele o3 dFS wAA
oo (Patrono et al., 2020) Fto]2] & 3 24-48AI%F o]uje] H A3}

AL} (Pifero et al.,, 2018). == 7+
2

and Kim, 2014, Oliver et al., 2017; Park et al., 2020; Patrono et al., 2020;
Serafim et al., 2012; Vasilevskis et al., 2018; ©]-&3], 2009) Adwo] kA
7] Aol AP e Astar AHAY AHEsle] A Rmd= A vl TQ

1



Fc} (Lescot et al., 2013; Whitlock, Vannucci and Avidan, 2011).
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0. o]|&3 w7

1963 wl=oll A A5 Fho]2lo] AJZHE o] % AR =& E3st HA
oA &ts] HaqE k. HAAAA FA Al o] | AEEC] 20%
S ©@A @gkent 1983d Wl AA Ate]E 2 AXER (Cyclosporine)©] 974
of e T A 1d AEE0] 20%°04 80% ol o® FoF (A<D
et al., 2007). =ufellA 1988 A zkolAlo] Al=® o]F 1994d AL
A Fhel2], 2000 7 BO] VISAENE HE o)A W 2:1 A
Zrol2], 2008 FtolA s =SHA oW A AA 5 I FA G 1ho] A

o4 g% Wt WA ehE L ek,

—

ke
T

Y

(Song et al., 2016) o o] 27| 7}4]

DDLT —e—LDLT -—e—LDLT&DDLT

(recipient) 1,541
1600
1,146
1200 1.066
800
824 395

400 323

286

2000 2005 2010 2015 2020 (Year)

Fig.1. Number of liver transplants by year
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Tablel. Liver transplant candidates & Liver transplant (over 65 years)

Classification 2015 2016 2017 2018 2019
LT candidates 4,774 4,969 5,411 5,649 5,804
LT (over 65 years) 120 145 143 171 202

RARAE S%7]224 g9 #2d (KONOS: Korean Network for
Organ Sharing) ¢l 2019¢d% 7] & o2 H QJIAxH 7T FAAR]
= 20199 3 ) FF =ulelA 1,579l Al Fo]Ao] AlFEglom,
ol AA 7T ol T4%E AAFTH(Fig.1). Ttel2o] @7|rd %] Fd
Aoz ergAol JFEHEA 20119 -2020d7k4 FuielA 10004/
o]l ZrolAo] Al E I Ul ofAh7|AF 4 g9l 654014 o)Ak HEg
A& 072 F7Fstal vk (Tablel).

=

>

2. Bt
1) CTP(Child—Turcotte—Pug) score

CTP #5E 196495 H 13ABAY S35 2 oFE AZ87] 94

Sgebs 20009 22 A7) 5 ol Aol Be WEo] AWE o|F, CTP
E3g Fow b SHEd we ¥ 37] J1ERe - BeE A
BTk ST 20169 6RHE CTP H7h 4 % 4 2o d# #7he

4



o)z xlel F#A wdo] MYddE F Uvk= WA= 1 stel MELD (Model for
End Stage Liver Disease) & 4 &3sl= AC 2 A7) 7]Fo] WA A w
(A4, 2016), obd7kA = o4 tidzte] o] Al7|u X:m Al 3o

CTP 55 s/ 1#3sta Qlth(e] Ao} et al., 2018).

ojl

Table2. CTP(Child—Turcotte—Pug) score calculation

Points®
Parameter
1 2 3

Grade 1—2 Grade 3—4
Encephalopathy None

(or precipitant—induced) | (or chronic)

. Mild/Moderate Severe

Ascites None

(diuretic—responsive) (diuretic—refractory)
Total bilirubin (mg/dL) | < 2 2-3 >3
Albumin (g/dL) > 3.5 2.8—3.5 <2.8
PT(INR) <1.7 1.7-2.3 > 2.3

*CTP score is obtained by adding the score for each parameter.
CTP class : A = 5—6 points, B= 7—-9 points, C = 10—15 points

2) MELD (Model for End—Stage Liver Disease) score

Moz AAFY HEHA W e (Transjugular intrahepatic
portosystemic shunt, TIPS)& A3 W2 $kzto] 370€d AVLES o538
el vl =qolu, 2016 6€HH ol A | Ae] o)A e E
Askz A g A AdoR AfEEo] &85 (R, 2016).

N

Ol

i

=]
aHNE kg3 A W49l g3 Total bilirubin(mg/dL), Creatinine
(mg/dL), PT(NR) & o]&3le] A4+E At&Esioh 119 4752 PTANR)

= &8 7 EM, ol SAIAE sk Y sHE Whdsked HE e



ook )5k BREe v

=
=
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5
o
=
o
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=
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o
&)
o
N—

MELD Score

=[0.957 Xlog. (Creatinine (mg/dL))
+0.378 Xloge(Total bilirubin (mg/dL))
+1.120 Xlog. (PT(INR)) +0.643]*10

3) ASA class (American Society of Anesthesiologists classification)

us wpHabstEel ) gE mhE A BbAl g wh R
el % AW ASsHe © mgol A 5 Y BAY AU A

of st FtAst w75 Axstzl Yl MEE AT (Doyle et al., 2021).

Table3. ASA class (American Society of Anesthesiologists classification)

Class Description

Class 1 | A normal healthy patient

Class 2 | A patient with mild systemic disease

Class 3 | A patient with severe sytemic disease

Class 4 | A patient with severe systemic disease that is a constant threat to life

Class 5 | A moribund patient who is not expected to survive without the operation

A declared brain—dead patient whose organs are being removed for

Class 6
donor purposes




4) CAM (Confusion assessment method) —ICU

47

2

o] 7Hg gl ARgHE 4 H7F =991 CAM(Confusion
Assessment Method) —ICU> 2] A3 w55 WA 942 o5 xlo] ARG
3= AAY =2 (Ely et al., 2001; Rieck, Pagali and Miller, 2020) 5%
ol F7}7} 7hs sttt

CAM-ICUE 74 37 @Ak A% 7 @A 2 v, WA RASS
(Richmond Agitation Sedation Scale)& ©o]&3sle] IAFF=S H7lsio}
(Tabled). —44 E+ —53o]d H7HE FAekaL, —35lodeold Ade F7t
sh=dl 54 AAdE W e Ask Al dEes %]
NE A7F B AAA Atay o)A e W AREY Ador dsit

%]

(Supplemental Figure S1.) (A

Table 4. RASS (Richmond Agitation Sedation Scale)

Score Classification Description
+4 Combative Overtly combative, violent, immediate danger to staff
+3 Very agitated Pulls or removes tube (s) or catheter(s); aggressive
+2 Agitated Frequent non—purposeful movement, fights ventilator
+1 Restless Anxious but movements not aggressive vigorous

0 Alert and calm

-1 Drowsy

Not fully alert, but has sustained awakening
-2 Light sedation (eye—opening/eye contact) to voice > 10 sec)

Briefly awakens with eye contact to voice (< 10 sec)

-3 Moderate sedation | Movement or eye opening to voice (but no eye contact)

No response to voice, but movement or eye opening to

—4 Deep sedation . . .
physical stimulation

-5 Unarousable No response to voice or physical stimulation




3. 8¢ A9

1) DDLT (Deceased Donor Liver Transplantation)

AR oA Salate] EabE he AET WAt 1 AA

3) POD (Post—Operative Delirium)/non—POD

T T AL POD)E = At A YERY= AT 3 FJEHE, ARty
O% F4& T 1~39 Atolo] HaFo| &3kt (Whitlock, Vannucci and
Avidan, 2011). & AF-elA= Fold] & Aol dA4s 155 PODE 17]

st Aol WASHA & 1F& non—PODE 3%7]gt},
4) GRWR (Graft—to—Recipient Weight Ratio)

o] 213 (Graft) ] FA7} gAke] A|Foll Hleto] AASH= BlES Fohs
o7 WEER Falste] HAISTE RE 0.8% o]do] Hojop Fa|ztelA
Fdsittal B (Wong et al., 2021), A7 & FallA+ dAteT%Hs 55
AZ171 el awks 2 o)A (Graft) o] A Qekar o] (Graft) o] 22 A
FoAAtel ekl ke et 29 el FojAtelA YFR|E gkt
(Rauchfuss et al., 2016).

Y

5) ABOi (ABO—incompatible) LT / ABOc (ABO—compatible) LT
ABOZA S WA 727 gl A ABOF-A S 7ho]2ls 3¢ e 4 Qi)
I A F-CD20 "d&

A WS oAE ¥ ABO FAZ ztolde] AaEwA AAl ztold A%

r
o
)
2
we,
o
ek
o
=1
riot
it
ofrt
tlo
>,
o%
ol
ol
2

U
otk

[e¢)



o7} 48t (Song et al., 2016). ABO $-23 118 %7] o]l Fo] 2~3F
7} Avbd - A8 (accommodation) ©] doju} ABO @A|2] A7}7p Eolx| A wk
olalE A7leeE HMOE 9FS vAA Fe AowE dHA Qvh(Garcia de

Mattos Barbosa, Cascalho and Platt, 2018).
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Liver transplantation

2016.1-2021.5

(N=2,479)

Excluded

<19 years old

Multi—organ Transplantation

Combined operation

Who had the surgery more than 2 times
in one hospital during the exposure period

Who had delirium before surgery

N=2,228

No Delirium

Delirium

\ 4

N=1,840

N=388

x 2 Test, Wilcoxon Two—sample test

Logistic regression

Modified Poisson regression

Cox proportional hazard model

Kaplan—Meier test, Log—rank test

Fig.3. The framework of research
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o] A v AFFEHAAA 20169 1€FH 2021d 5€97HA

ol FEs B AJE dYeRE siglon o F AA/ANF/H T o

2 1388 A5, do sl JAFHAY A} 7IZH el sy

oA 23]o]4e] FtolAlE AldsE Af, Fe A Aol VFdE A=

of| A At AAFATH ]93] (IRB: Institutional Review Board) & %<l

= e AT7AEA D FHAGA e $FA IITE ATE ABIG
(IRB S ZAHS: 2021-0906).

o
>

i}
=

| R: Electronic Medical Record) % 9772 A AH

W ARE &&sto] dd AaFFEdeld 2016d 149%H 2021d 5€
< Atold e Aol A% gate] ARE FH I (Tabled). $AF JH=
gulon, Al WEFgelA ofn] ozl oFVH HHE

A slo] TakA o7 BAG ] x} 28 Ao QS nx|x| o=t}

Table5. Insurance EDI codes of liver transplants

EDI EDI Korean name EDI EDI Korean name

Q8043 | zto] 2} = AR} (E8) — % 9] F 79 Q8050 | zFel 2l = A (F7H2l d Aol E)

Q8044 | zro] ) = AbA}H (£&) — 59 Q8048 | o] —AA (Fdh-+-%)

Q8040 | zFe] 2 —x| Ak} (A7) Q8045 | zte] 2 = A (#9)Z519)

Q8041 | 7ro] 2 = AR} (AXH) — -4k Q8046 | 7rol 2 -84 (#3)

Q8042 | 7ro]d =¥ ALR} Az — 5 Q8049 | Zrol A=A A (A F )

Q8143 | 7rol A =W AR (8 —# I ST Aol 4] | Q8047 | xtol A - A A (F=9-9)

Q8140 | 7ol A == AR (ATE) — A o] 4] Q8150 | Ftol A —AA (F7 2] ds o] §) —Afo] 4]

Q8141 | zro] ] —HARA}F (A Zh) — -4+ = A 0] 2] Q8148 | zro]d) =4 A (Fe]$-4) — Ao A

Q8142 | 7ro]d = ALR}F (A 1H — =9 — A o] A Q8145 | zro] 2 =R A (2] FF9) — A o] 4]
Q8146 | zFol 2] —AA (#Q) - Al 4
Q8149 | gro] A =AA (AP - —A 012

11



ATAES|EH4 Wgrs o], A, day, 5949, 59, Ad= AF
(BMI: Body mass index), &3 o4, 5§ A%, ASAH, o2 E A4
gom, Foky Wyes e A =AM B89 HHA FANEA], oA,
AARNAB A HE oF, FETFY/9Y Dexmedetomidine FoF o5 &<l
A}, vlolgy A HJARFA I HaE= HBe 1gG & 1gM Ab, HBce IgM Ab, Anti—
HCV, HBsAg, Anti—HBs, HBeAg, Anti—HBe& AA 311, A3t AH+= G
Woli 18, CTPsw, MELDAS, 1kdoly, 1o, G243}
AR, GIZYAGAR, M HFoAR, AANFEHAY, HATIFLoIT,
ot SAAS N Q7P A SRS Rl e Add/d
sty #7atd¥} 5 PTNR), Na(mmol/L), K(mmol/L), Cr(mg/dL), Mg
(mEq/L), Protein(g/dL), Albumin(g/dL), Total bilirubin(mg/dL) ZA¥}&

ol & AE HaEE vhE A A 32 H7F(ASA: American society of

T

anesthesiologists classification), % % A&2% AhA LY oF, A/
AR 7]5 AL o] A of J Aol A of { Fhol A Y| FAE (A 2/wE), ABOE
FAS oy, 7152 A AR, v+ 5 FE9Y A48T &% (unit), "H
Az (hr), olAHA AT (%)= ST o A A JERE= dLHE
7ML A 717HD), Al 71D, e F A A 717 YD)
AP e T AT B4 AR I3AHVEES T Fd3n
T 2 e A 28 ARE FHPoH F5olsH id ol AEE
A gk B¢ vlolE Aol 71 F



3) HlolE A7

s B AT UASFS ZFEE IR VIFEHY Qo] dEAHERE
gt Fx dol AT Sl 7=l Ue BF Al AT e
T | $ s Adsks CAM-ICU
(confusion assessment method for the ICU) FAFolH 9 AyE &g}
CAM-ICUx= AW zwke] 7 g2 ARSHE= 94 %37 =72 [Rieck,
Pagali and Miller, 2020) o] A9 A% 7|+ CAM-ICU Adutso

o
rir
o,

—_

7158 A5Y, CAM-ICU AAMA%E &1 F gloy = = 24 ol
v B A ol 7IEE A= AW dee® FoFrh Cox
Proportional Hazard Model®} Log rank test2 93] FAE Hx A 2k A
A % H Y Gol Ax /158 Axeh CAM-ICU Az 3
A A ARt AReE A AY A4S gAY, BAASE 35
g A el Hx A" IRE VIEoE FoFnh
kol e T Al 71t T Aol s 2 80%7F & F 64
ojul WA, rold 6 o] AW WAEo] FZ43] FIES A
(Table6). 6€olul 547 A=7IZF & AW WA ofFof mgE Addo] WA
S F3 WA G 1S TR F 04 98298 vad
Table6. The incidence of delirium after surgery
kA Q] =z} POD#1 |POD#2 |POD#3 | POD#4 | POD#5 | POD#6 |POD#11|POD#20
Az
(@)} 59% 102% | 12.7% | 14.8% | 16.2% | 17.4% | 19.6% | 20.6%
Zro] A A A
A3k
= (%) | 27.0% | 46.8% | 58.6% | 68.0% | 74.6% | 80.0% | 89.9% | 94.6%
ﬁ‘:’o}%ﬂ-?ﬂx
AaAEA Ak (y)| 131 227 284 330 362 388 436 459

# POD (Post operative day)

13



(2) st A}

& ALy od Feld PT(ONR), Na(mmol/L), K(mmol/L), Cr
(mg/dL), Mg(mEq/L), Protein(g/dL), Albumin(g/dL), Total bilirubin
(mg/dL) o] dNerd AALA 7} o8] A A5 HAaks Ao

nlole] A~ HAAF HBc 1gG & IgM Ab, HBc IgM Ab, Anti—HCV, HBsAg,
Anti—HBs, HBeAg, Anti—HBe+ 42458 1dol e A3e g,
Agro]l 48 ANA A F=dd M Ik AAgks AR

(3) ASA class (American Society of Anesthesiologists Classification)

SR A SRR 1S AR B B )% gho] Aol

A9 vk A7 et 1% 5 A Yt

(5) A& AA e

%A A BE R S8 old £ olF Aldel g Fykel)

T ZF AEA AgA| 29 (JoCRRT: Intraoperative continuous renal re—

placement therapy) A3 Z5& AFE-F T},
(6) 7+ 3k of F-

o, B, DEAS, FRLYNAR, SHNAR, AAGAT o

]

= A A A, AFHE e HyAsE VIRte R Ay g g3t

rlr
5



FAHE 25 F A4%53 W4 E= Kolmogorov—Smirnov testS E&l At
A& A= 31 Wilcoxon's rank sum test (=Mann Whitney test) & A}-£3}9]

EAAOR Fo3t F 18 7Fe] Aolrt Q=X el

WAEC] 10%0]do 2 ARt wf WyEo] Frigtel] wel AuAd =gl
S =n] Ato]o] Zpol7t Frhetr] wiEel AUAEEE FHs= Zlol nieA
stk (McNutt et al,, 2003). ¥ @729 zto]2 &= A A A vj&&
21.8% = Logistic regression (OR methods: Binomial regression using logit
link function) ¥ Modified Poisson regression(RR methods: Poisson
regression with robust standard errors) 2 23 ¢ J57|# I E
Az oA 221 (OR: Odds ratio) ¢ 74t 3 % (RR: Relative risk) 2] 2]t
Ztol g gl gth(Chen et al., 2018; Zou, 2004).

Kaplan—Meier testE ARE-3slo] 7holal & AW WA ES A4S Log
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wel gl ¥ aFel 13 wgou

non—PODZ1& thH] PODZEOIA wgkom o= FAAoR F2TH79.6%
vs 68.0%, p<.0001). A& JHl= 153t SAASE Folst atolE AT
T AL (p=0.826) A= AN EHI WESHA ¢S A din] &2
A7 M 23 8419 B]&o] non—PODIIFA 94.0%, PODI1ElA 76.3%
2 polE How ol FAHCRE FPrh(p<.0001).

At Fokd 54 o)
EAE HE&HA o= A7t
st ¢Skl (p=0.630), °]x=Al HE&9HF = non—PODIFOlA &HE35HA]
U= A B2 9 PODIIFOlAM = H&ste $AF vl go] Egkom ol&
SAACE FYH(p<.0001). AANABLAE EHE= #FAo] HjES
non—POD1F©°] 4.3%, POD1E°] 9.4%% 93 Zo]= B 11 (p<.0001),
T4 92U Dexmedetomidine Tk o] 9l 3kx9] H] S-S non—POD I+
tiH] PODZLFOIA o] Wk ol EAA 02 F2319 01 (8.9% vs 5.2%,
p=0.021), &% 949 Dexmedetomidine F¢Fgo] 9+ 3z} B LS non-—
3

PODZ155thH] PODZIEolA o etAl =3 (1.3% vs 4.4%, p=0.000).

ol A HAMA Y 54 v 28tk 7 IFolA HBe 1gG & 1gM
Ab, HBc IgM Ab, Anti—HCV, HBeAg, Anti—HBet T+ 1853t S48 o=
ot zolE Felsk 4= ¢tk (p=0.555, p=0.794, p=0.932, p=0.517,
p=0.842). HBsAg< non—PODI&tH] PODI1IEF2 A4 H|&o] A4 C
2 F98A =41(52.7% vs 68.1%, p<.0001), Anti—HBs non—POD 1%
tiv] PODZE9 ¥4 vl&ol kA =%rh(36.8% vs 48.1%, p<.0001).
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AR b2 2otk F 25 B dxiy 18ste] fle #49
Hgo]  EARE FAFORE  f{ost AolE  HolA  4th(p=0.416,
p=0.295). CTP 53 non—-PODI1FolA CH5Fol 7F¢ 2 whd, POD

FolA CeFol 7 Bkl ol EAFCE F8v(26.4% vs 61.6%,
p<.0001). MELD#4+ non—PODZZE|A 24% mwko] 82.0%¢ wWhH,
PODI#E 54.8%% w3 ztolE& HGlow ol FAZAHCRE /oIt
(p<.0001). 7FF8aFe] M€ non—PODIZE thH] PODIFNA H<8H)
weko ™ (36.3% vs 21.7%, p<.0001) 43t W deAs= F 153 79
& o]zt Ut (p=0.402, p=0.695). LHZ&A HAS FA & (24.6%
vs 40.2%, p<.0001) 3 744 ¥= 84} v (18.5% vs 46.7%, p<.0001)-
non—PODZIHFH] PODIZEFNA oA #oth AN7EdS F 18530
Fost Aoz AL (p=0.405) FHAFTFT3A H]E(B.8% vs 25.0%,
p<.000D) # E57F &= Ak H]E(31.9% vs 50.8%, p<.0001)> POD
OFAM BAFCE FosiA B =A JElgow, S5A7HASY 2rhd ]

AR T 25§ AfolE ®olA 4kth(p=1.000, p=0.290)

Fe dd gqg-4 HGarelA PT(INR), Cr(mg/dL), Mg(mEq/L), Total
bilirubin (mg/dL) & non—PODZIF 1] PODIZHFNA =& ARgS A3
i, ol FAASE {FPHPTINR) [(Median 1.34, IQR 0.50) vs
(Median 1.77, IQR 0.89), p<.0001], Cr[(Median 0.79, IQR 0.36) vs
(Median 1.01, IQR 1.22), p<.0001], Mgl[(Median 1.97, IQR 0.29) vs
(Median 2.00, IQR 0.35), p=0.0034], Total bilirubin[(Median 1.50, IQR
3.80) vs (Median 5.70, IQR 21.80), p<.0001]}. ®HFH Na(mmol/L),
K (mmol/L), Protein (g/dL), Albumin(g/dL) <X*:= non—PODIZ% U]
PODZZ#S Aapglo]l wWater A5z #o3{Nal(Median 140.00,
IQR 6.00) vs (Median 137.00, IQR 7.67), p<.0001], K[(Median 4.00, IQR
0.60) vs (Median 3.90, IQR 0.90), p=0.001], Protein[(Median 6.30, IQR
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1.10) vs (Median 5.70, IQR 1.10), p<.0001], Albumin[(Median 3.10, IQR
0.80) vs (Median 2.95, IQR 0.70), p<.0001]}.

T4 o gAska Hapd oA Cr(mg/dL), Mg(mEqg/L), Total bili—
rubin(mg/dL) X+ non—PODZZEFH] PODIFNA & A ke <l
A, ol TAFHCE FPHCrl(Median 0.96, IQR 0.40) vs (Median
1.14, IQR 0.64), p<.0001], Mg[(Median 2.06, IQR 0.26) vs (Median 2.09,
IQR 0.31), p=0.010], Total bilirubin[ (Median 3.60, IQR 3.53) vs (Median
5.60, IQR 5.18), p<.0001]}. ¥t PT(INR), Protein (g/dL), Albumin (g/dL)
T2+ non—PODZFthH] PODI1w9] A¥gho] stk TAACE FoF e
= {PT(NR) [(Median 1.82, IQR 0.34) vs (Median 1.78, IQR 0.39),
p=0.014], Protein[(Median 4.95, IQR 0.70) vs (Median 4.70, IQR 0.70),
p<.0001], Albumin[(Median 3.50, IQR 0.43) vs (Median 3.38, IQR 0.43),
p<.0001]} = A A Az de ojd dF¥AA el Nagk K ZHAE
Adghe F a7 FANCE foe ztol= #IEA S (p=0.146,

p=0.131).

FeyE WeE g3 2t ASAESE non—PODILEHHH] POD
150l 248 23 A vj&o] oA =94 (82.2% vs 87.8%, p=0.010),
T T AE54 AgAey 2 ¥E2 non—POD I&FA 9.8%, POD1H
MM 30.9%% 1wIF Fs AolE HATHPL.0001). AHAl 715AE 1ho] 4]
2 B8 (10.7% vs 28.9%, p<.0001)3 Aol2] &2} v (1.8% vs 3.6%,
p<.0001) & non—PODIZEH] PODIFNA EAAOE §oatA =gkt
2:1 ABAZre] 2] o 2l ABOFNFA G 7ol 22 7 IH3F fog Aol &
ge1ad £ ¢tk (p=0.092, p=0.744). 71Z2} #A ARNAN F 1F BT
R AU 7)1F vlEo] 7P %93 non—PODIZEUIH] PODILE ol A]

A 9] o]Au]go] Egtom ol FAHOE {Fodt zolE AT F
AATH(28.5% vs 38.7%, p<.0001). non—PODIHEH] PODIEFAAN F&
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g7 s (unit), FHAIRE hr), ol AR ATH () o] £}k om, o=

= A
FAACR FYAH{FE T AT % (unit) [(Median 7, IQR 11) vs
(Median 14, IQR 16), p<.0001], 7} A7k (hr) [(Median 12.75, IQR 2.47) vs

o] A1 A A =1] (%) [ (Median 1.08,

(Median 13.00, IQR 2.83), p=0.021],

IQR 0.38) vs (Median 1.24, IQR 0.76), p<.00011}.
FE FE7HA 712D, A7zt

%
A AY7IZH(D) S PODelA A YERR o™, o=
FAACE FAPH{YAREH FE7A 71ZH(YD) [(Median 3, IQR 6) vs
(Median 8, IQR 15), p<.0001], A<L717H(Y) [(Median 24, IQR 18) vs
(Median 43, IQR 42), p<.0001], &< & SA A7 (L) [(Median 2,

IQR 3) vs (Median 9, IQR 12), p<.0001]}.
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium

. non_POD POD
Variables . . P—value
N (Median) % (IQR) N(Median) % (IQR)
Characteristics
Age
< 60 1,292 70.2 211 54.4 <0001 #*x*
> 60 548 29.8 177 45.6
Sex
Men 1,337 72.7 255 65.7 0.007 xx
Women 503 27.3 133 34.3
Blood type
0 448 24.4 101 26.0 0.434
A 650 35.3 148 38.1
B 514 27.9 97 25.0
AB 228 12.4 42 10.8
Smoking
Non—smoker 786 42.8 178 45.9 0.024 «
Current—smoker 178 9.7 51 13.1
Ex—smoker 874 47.6 159 41.0
Alcohol
Non—drinker 639 34.8 131 33.8 0.000 sxx
Current—drinker 103 5.6 44 11.3
Ex—drinker 1,097 59.7 213 54.9
Body Mass Index(kg/m?)
<18.5 64 3.5 28 7.3 0.003 sx
<23 561 30.5 129 33.4
<25 431 23.4 81 21.0
> 95 784 42.6 148 38.3
Religion
Irreligion 773 421 162 42.1 0.333
Christianity 391 21.3 75 19.5
Catholic 142 7.7 21 5.5
Buddhism 409 22.3 96 24.9
Others 123 6.7 31 8.1

# p<0.05 #* p<0.01 #** p<0.001
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P—value
N (Median) % (IQR) N(Median) % (IQR)

Education level

Middle school or lower 351 20.4 107 32.0 <0001 ssx
High school or higher 1,367 79.6 227 68.0

Marital status
Un—married 104 5.7 18 4.7 0.826
Married 1,565 85.1 335 86.6
Ex—married 116 6.3 22 5.7
Bereavement 54 2.9 12 3.1

Level of consciousness
Alert 1,729 94.0 296 76.3  <.0001 sxx
Others 111 6.0 92 23.7

Medication

—Pre—operative history

Arrhythmia solvent

No 1,392 77.3 284 75.9 0.630
Yes 410 22.8 90 24.1
Diuretic
No 1,063 59.0 165 44.0 <0001 sxx
Yes 739 41.0 210 56.0
Psychotropic agent
No 1,725 95.7 339 90.6  <.0001 sxx
Yes 77 4.3 35 9.4
—OP day
Dexmedetomidine
No 1,677 91.1 368 94.9 0.021 «
Yes 163 8.9 20 5.2

—Post—operative day#1

Dexmedetomidine
No 1,816 98.7 371 95.6 0.000 sxx

Yes 24 1.3 17 4.4

# p<0.05 #* p<0.01 #** p<0.001
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P—value
N (Median) % (IQR) N(Median) % (IQR)
Viral markers
HBc IgG & IgM Ab
No 315 19.1 68 20.7 0.555
Yes 1,331 80.9 260 79.3
HBc IgM Ab
No 1,648 98.7 329 98.5 0.794
Anti—HCV
No 1,662 93.0 341 92.7 0.932
HBsAg
No 943 52.7 254 68.1 <.0001 sxx
Yes 846 47.3 119 31.9
Anti—HBs
No 1,118 63.2 190 51.9 <0001 sxx
Yes 650 36.8 176 48.1
HBeAg
No 1,508 90.3 306 91.6 0.517
Yes 162 9.7 28 8.4
Anti—HBe
No 946 56.7 192 57.5 0.842
Yes 722 43.3 142 42.5
Disease information
Diabetes mellitus
No 1,335 72.6 273 70.4 0.416
Yes 505 27.5 115 29.6
Hypertension
No 1,460 79.4 298 76.8 0.295
Yes 380 20.7 90 23.2
* p<0.05 ** p<0.01 *** p<0.001
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P-value
N (Median) % (IQR) N(Median) % (IQR)

CTP score®
A 628 34.4 29 7.6 <.0001 s
B 716 39.2 118 30.8
C 482 26.4 236 61.6

MELD score ' (12) (10) (21) (21) <0001 ssxx
< 924 1,489 82.0 205 54.8 <0001 sxx
<31 133 7.3 44 11.8
> 31 195 10.7 125 33.4

Cancer
No 1,173 63.8 304 78.4 <0001 ssx
Yes 667 36.3 84 21.7

Liver cirrhosis
No 300 16.3 56 14.4 0.402
Yes 1,540 83.7 332 85.6

Biliary cirrhosis
No 1,788 97.2 375 96.7 0.695
Yes 52 2.8 13 3.4

Alcoholic liver disease
No 1,387 75.4 232 59.8  <.0001 sxx
Yes 453 24.6 156 40.2

Hepatic encephalopathy
No 1,500 81.5 207 53.4 <0001 sxx
Yes 340 18.5 181 46.7

Varix bleeding
No 1,281 69.6 279 71.9 0.405
Yes 559 30.4 109 28.1

Hepatorenal syndrome
No 1,733 94.2 291 75.0 <0001 s
Yes 107 5.8 97 25.0

* p<0.05 ** p<0.01 *x* p<0.001

#* Child—Turcotte—Pug score: 27| 5H 7=+

T Model for End Stage Liver Disease score: 171 5% 7} =
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P—-value
N (Median) % (IQR) N(Median) % (IQR)

Ascites
No 1,254 68.2 191 49.2 <0001 ssx
Yes 586 31.9 197 50.8

Toxic
No 1,800 97.8 380 97.9 1.000
Yes 40 2.2 8 2.1

Autoimmune hepatitis
No 1,806 98.2 377 97.2  0.290
Yes 34 1.9 11 2.8

Laboratory

—Pre—operative day
PT(INR) (1.34) (0.50) (1.77) (0.89)  <.0001 ssx
Na (mmol/L) (140.00)  (6.000  (137.000  (7.67) <.0001 scsx
K (mmol/L) (4.00) (0.60) (3.90) (0.90)  0.001 s
Cr(mg/dL) (0.79) (0.36) (1.04) (1.22) <0001 sxx
Mg (mEq/L) (1.97) (0.29) (2.00) (0.35)  0.034
Protein (g/dL) (6.30) (1.10) (5.70) (1.10)  <.0001 s
Albumin (g/dL) (3.10) (0.80) (2.95) (0.70)  <.0001 s
Total bilirubin (mg/dL) (1.50) (3.80) (5.70) (21.80) <.0001 s

—Post—operative day#1
PT(INR) (1.82) (0.34) (1.78) 0.39) 0.014 «
Na(mmol/L) (143.50)  (4.42)  (143.000  (6.50)  0.146
K (mmol/L) (3.75) (0.45) (3.74) (0.48)  0.131
Cr(mg/dL) (0.96) (0.40) (1.14) (0.64)  <.0001 #xx
Mg (mEq/L) (2.06) (0.26) (2.09) (0.31)  0.010
Protein (g/dL) (4.95) (0.70) (4.70) (0.70)  <.0001 #xx
Albumin (g/dL) (3.50) (0.43) (3.38) (0.43)  <.0001 #xx
Total bilirubin (mg/dL) (3.60) (3.53) (5.60) (5.18)  <.0001 s

* p<0.05 ** p<0.01 *=** p<0.001
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P—value
N (Median) % (IQR) N(Median) % (IQR)
Surgery
ASA class”
<9 327 17.9 47 12.2 0.010 xx
>9 1,505 82.2 337 87.8
[oCRRTT
No 1,660 90.2 268 69.1 <0001 ssx
Yes 180 9.8 120 30.9
Types of LT
Living Donor LT T 1,643 89.3 276 71.1 <0001 s
Deceased Donor LT T 197 10.7 112 28.9
Re—transplant
Primary—LT " 1,807 98.2 374 96.4 0.039 x
Re—LTT 33 1.8 14 3.6
Number of donors
Single 1,729 94.0 355 91.5 0.092
Dual 111 6.0 33 8.5
ABOc/ABOI
ABO-compatible 1,452 79.0 310 79.9 0.744
ABO—-incompatible 386 21.0 78 20.1
Relation
Parent—Child 1,276 69.5 224 57.7 <.0001 sxx
Exclude Parent—Child 524 28.5 150 38.7
Mixed relationship 36 2.0 14 3.6
RBC (unit) (7 (11 (14) (16)  <.0001 s
Operation time (hrs) (12.75) (2.47) (13.00) (2.83)  0.021 «
GRWRS? (1.08) (0.38) (1.24) (0.76) <.0001 s#xx

* p<0.05 ** p<0.01 *x* p<0.001

* American society of anesthesiologists classification: v =u}3 1}8F3] Al A Al e i
T Intraoperative Continuous Renal Replacement Therapy: <% A& A At &
¥ Liver transplant: 7o) 2]

§ Graft— to—Recipient body Weight Ratio: ©]2H tf A =1]
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Table7. Comparison of demographic and clinicopathological features of LT patients

with and without delirium (continued)

. non_POD POD
Variables . . P—value
N (Median) % (IQR) N(Median) % (IQR)

Period information

Admission ~ OP (day) (3) (6) (8) (15)  <.0001 s
Hospital stay (day) (24) (18) (43) (42)  <.0001 s
Postoperative ICU (day) (2) (3) (9 (12) <0001 ==

* p<0.05 #* p<0.01 ##* p<0.001
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation

. L . Modified
Variables LOGRIER Fgrassio Poisson regression
OR 95% CI RR 95% CI

Characteristics
Age

<60 1 1

> 60 2.35  (1.58 —3.48) =#xx 1.83  (1.38 — 2.42) =xx
SEX

Men 1 1

Women 1.38 (0.82 — 2.32) 1.26  (0.89 — 1.78)
Blood type

@) 1 1

A 1.15 (0.73 — 1.81) 1.08 (0.78 — 1.48)

B 0.81 (0.49 — 1.33) 0.85  (0.60 — 1.20)

AB 0.66 (0.33 —1.32) 0.74  (0.45 —1.23)
Smoking

Non—smoker 1 1

Current/EX—smoker 1.08 (0.67 = 1.73)
Alcohol

Non—drinker 1

Current/Ex—drinker 0.99 (0.59 — 1.66)
Body Mass Index (kg/m?)

<18.5 1

<23 0.81 (0.35 — 1.90)

<25 0.65 (0.26 — 1.59)

> 25 0.66 (0.27 — 1.60)
Religion

Irreligion 1

Others 1.07 (0.75 — 1.53)

Education level
Middle school or lower 1
High school or higher ~ 0.65  (0.43 — 0.98)

1.05  (0.76 — 1.44)

0.97  (0.68 — 1.38)

0.85  (0.50 — 1.44)
0.72  (0.40 — 1.30)
0.72  (0.41 — 1.24)

1.05  (0.83 = 1.33)

0.76  (0.57 = 1.00)

* p<0.05 ** p<0.01 #** p<0.001
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

. L . Modified
Variables Logistic regression Poisson regression
OR 95% CI RR 95% CI

Marital status

Un—married 1 1

Married 1.69 (0.52 —5.52) 1.46  (0.58 — 3.71)

Ex—married 2.05 (0.54 —7.75) 1.67  (0.60 — 4.66)

Bereavement 1.92 (0.46 — 8.06) 1.65  (0.56 — 4.86)
Level of consciousness

Alert 1 1

Others 1.89 (0.93 — 3.83) 1.31 (0.89 —1.91)
Medication
—Pre—operative history
Arrhythmia solvent

No 1 1

Yes 1.47 (0.96 — 2.23) 1.33  (1.00 — 1.76)
Diuretic

No 1 1

Yes 0.85 (0.56 — 1.28) 0.90 (0.68 —1.18)
Psychotropic agent

No 1 1

Yes 1.16  (0.59 — 2.29) 1.11 (0.75 — 1.63)
—OP day
Dexmedetomidine

No 1 1

Yes 0.99 (0.52 —1.89) 0.98 (0.61 — 1.58)
—Post—operative day#1
Dexmedetomidine

No 1 1

Yes 2.49 (0.82 — 7.54) 1.41 (0.76 — 2.62)

* p<0.05 ** p<0.01 *** p<0.001
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

. L. . Modified
. Logistic regression . .
Variables Poisson regression
OR 95% CI RR 95% CI

Viral markers
HBc 1gG & IgM Ab

No 1 1

Yes 1.68 (0.98 —2.87) 1.38 (0.97 = 1.98)
HBc IgM Ab

No 1 1

Yes 0.95 (0.15 - 6.03) 1.08 (0.35 — 3.30)
Anti—HCV

No 1 1

Yes 1.08 (0.54 — 2.18) 1.12 (0.70 — 1.78)
HBsAg

No 1 1

Yes 0.63 (0.35 —1.15) 0.78 (0.51 —1.18)
Anti—HBs

No 1 1

Yes 0.72 (0.45 —-1.16) 0.85 (0.63 —1.15)
HBeAg

No 1 1

Yes 1.39 (0.63 — 3.06) 1.28 (0.71 — 2.32)
Anti—HBe

No 1 1

Yes 1.17 (0.78 —1.76) 1.09 (0.82 — 1.46)
Disease information
Diabetes mellitus

No 1 1

Yes 0.81 (0.55 = 1.20) 0.94 (0.72 = 1.23)
Hypertension

No 1 1

Yes 1.13 (0.73 = 1.74) 1.03 (0.77 = 1.40)

* p<0.05 ** p<0.01 *** p<0.001
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

.. . Modified
. Logistic regression . .
Variables Poisson regression
OR 95% CI RR 95% CI

CTP score”

A 1 1

B 1.64 (0.88 — 3.06) 1.68 (1.00 — 2.82) =

C 2.16  (0.98 — 4.80) 2.08 (1.15 — 3.76) =
MELD scoreJr

<24 1 1

<31 0.87 (0.42 —1.82) 0.94 (0.61 — 1.45)

> 31 1.19 (0.40 — 3.52) 1.02 (0.55 = 1.90)
Cancer

No 1 1

Yes 0.80 (0.52 —1.22) 0.85 (0.62-1.17)
Liver cirrhosis

No 1 1

Yes 0.73 (0.39 — 1.35) 0.81 (0.53 - 1.22)
Biliary cirrhosis

No 1 1

Yes 0.52 (0.15-1.76) 0.62 (0.32 —1.21)
Alcoholic liver disease

No 1 1

Yes 1.02 (058 =1.77) 1.05 (0.71 = 1.55)
Hepatic encephalopathy

No 1 1

Yes 2.31 (1.53 —3.49) =*xx 1.76 (1.33 — 2.31)  sx*x
Varix bleeding

No 1 1

Yes 0.81 (0.54-1.21) 0.83 (0.64 — 1.08)

* p<0.05 #*x p<0.01 ***x p<0.001

* Child—Turcotte—Pug score: V7| 5H 7} =

T Model for End Stage Liver Disease score: M| 5% 7=
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

Logistic regression

Modified
Poisson regression

RR 95% CI

Variables
OR 95% CI

Hepatorenal syndrome

No 1

Yes 1.65 (0.81 — 3.37)
Ascites

No 1

Yes 1.13 (0.75 — 1.71)
Toxic

No 1

Yes 0.30 (0.05 — 1.85)
Autoimmune hepatitis

No 1

Yes 0.88 (0.28 — 2.79)
Laboratory
—Pre—operative day

PT(INR) 1.07 (0.64 — 1.81)

Na (mmol/L) 0.93 (0.88 —0.98)

K (mmol/L) 0.83 (0.55 —1.23)

Cr (mg/dL) 1.00 (0.75 —1.33)

Mg (mEq/L) 0.68 (0.33 —1.37)

Protein(g/dL) 1.19 (0.90 — 1.57)

Albumin (g/dL) 1.13  (0.75 — 1.70)

Total bilirubin (mg/dL.)  0.99  (0.95 — 1.03)
—Post—operative day#1

PT (INR) 0.73 (0.38 —1.38)
Na (mmol/L) 1.11 (1.03 = 1.18)
K (mmol/L) 0.54 (0.29 — 0.99)
Cr(mg/dL) 1.71  (1.00 — 2.91)
Mg (mEq/L) 1.27 (0.59 — 2.77)
Protein (g/dL) 0.45 (0.25 - 0.78)

*k

sk

*

*

k%

1.33  (0.88 = 1.99)

1.11  (0.84 —1.47)

0.53 (0.15 - 1.87)

0.96 (0.42 — 2.16)

1.06  (0.79 — 1.44)
0.95 (0.92 —0.98)
0.90 (0.69 —1.17)
0.99  (0.82 — 1.20)
0.74  (0.47 — 1.16)
1.12  (0.93 — 1.34)
1.09  (0.85 — 1.40)
0.99 (0.97 = 1.01)

0.77  (0.52 = 1.13)
1.07  (1.02 - 1.13)
0.65 (0.42 —1.01)
1.49  (1.04 — 2.14)
1.14  (0.71 - 1.82)
0.57  (0.39 — 0.83)

kk

kok

Kok

* p<0.05 ** p<0.01 *** p<0.001
34



Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

.. . Modified
. Logistic regression . .
Variables Poisson regression
OR 95% CI RR 95% CI
Albumin (g/dL) 0.79 (0.37 —1.71) 0.86 (0.55 = 1.35)
Total bilirubin (mg/dL.)  1.05  (0.97 — 1.13) 1.03  (0.98 — 1.08)
Surgery
ASA class”
<2 1 1
>9 0.70 (043 -1.13) 0.77 (0.54 - 1.09)
IoCRRT'
No 1 1
Yes 1.78 (0.69 — 4.63) 1.54 (0.87 — 2.75)
Types of LTt
Living Donor LT T 1 1

Deceased Donor LTT  0.58 (0.16 — 2.17)
Re—transplant

Primary—LT7' 1

Re—LT* 3.00 (0.65 — 13.95)
Number of donors

Single 1

Dual 1.79 (0.71 — 4.55)
ABOc/ABOI

ABO—compatible 1

ABO—incompatible 1.21  (0.73 = 2.02)
Relation

Parent—Child 1

Exclude Parent—Child 0.96  (0.56 — 1.66)

Mixed relationship 1.07 (0.27 — 4.33)

0.79  (0.34 = 1.87)

1.89  (0.83 — 4.35)

1.41  (0.77 = 2.60)

1.15  (0.81 — 1.64)

0.98  (0.68 — 1.40)
0.96  (0.39 — 2.34)

#* p<0.05 #* p<O.01 s+ p<O.001

Al
T Intraoperative Continuous Renal Replacement Therapy: 5% X 42 A th A oW

F Liver transplant: 7Fo] 2]
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Table8. Logistic regression analysis and modified Poisson regression analysis

for incidence of the delirium after liver transplantation (continued)

Logistic regression

Modified

Variables Poisson regression
OR 95% CI RR 95% CI
RBC (unit) 1.00 (0.98 - 1.02) 1.00 (0,99 —= 1.01)
GRWR" 147 (0.77 — 2.80) 1.19 (0.80 = 1.77)
Period information
Admission ~ OP (day) 1.02 (1.00 —1.03) = 1.01 (1.00 — 1.02) ==

* p<0.05 ** p<0.01 *x* p<0.001

* Graft— to—Recipient body Weight Ratio: ©] 2] #H tf 2] = 1]
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proportional hazard modelS E3] &<lst A LA v g 9en] FAA3=
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1) Kaplan—Meier test & Log rank test

U 2delA gholA 5 A WAlEo] #=A4 yEhwgew o= FA4
o Z Fott AEL 60M v H] 60A°] oA (Log rank test, p<.0001),
U2} oiv] oJx}7}(Log rank test, p=0.0048), 5w o] ty] =505
o]akl - (Log rank test, p<.0001), Fro]d <= st U Al = A
AR #xpe] A7 WEsh $xF div] WEekA] &2 $HAk(Log rank
test, p<.0001), A zto]2 ojn] ¥HARAF ko] (Log rank test, p<.0001),
H% o]2] thu] Aol2 (Log rank test, p=0.0270), W& A 4 =H5S 43
gk 4% (Log rank test, p<.0001), &= & AX&4] AdALHS AP 49
(Log rank test, p<.0001), = & AT FdFo] T2 8unit °|3F +8
< W A din] 2¥ste] 8-S WS 32k (Log rank test, p<.0001),
nkE AJko] T4 12,7510kl kA oin] 12.75A1%F =33k 32} (Log
rank test, p=0.0194), o|AANAZH 7} 1% ©]3F tv] 1% =33k H$
(Log rank test, p<.0001), MELDA<7} 24389t 248 0] -314
o]0 % (Log rank test, p<.0001), CTP 58 ASH, BeH, Cs+
49 % (Log rank test, p<.0001), & Y I3 Na 7} 136mmol/Lol%
thH] 136mmol/LulRkel 79 (Log rank test, p<.0001), &% AL dH
Total bilirubin X7} 2mg/dL7]%t, 2-3mg/dL, 3mg/dlL ZITO=E
(Log rank test, p<.0001), <= 949 8% Na 4% 136—145mmol/L,
145mmol/L. &%, 136mmol/L7]W <=9 % (Log rank test, p=0.0223), &=

]u} 31%—1

37



olol &3 Protein 527} 4.9 g/dLolA} thv] 4.9g/dLu 9kl A-$-(Log rank
test, p<.0001), % < Total bilirubin X7} 2mg/dL7]%F, 2—3mg/dL,
3mg/dLZ %42 % (Log rank test, p<.0001) A% Wy Eo] =4 vebyko}

T SYUNFE old F AW MAE #% Aol7k glelth ABO

MR A 7ko]Al ofH] ABOY M A g-7ko] 2] (Log rank test, p=0.7513), 1:1
1 (

AAZEe] A ]

.

X (Log rank test, p=0.5999) = F2&& 0.05

2 zyte] golA & AW WA EAHOR oud HolF AP >
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2) Cox proportional hazard model

ko2l = & AW A AU EEE gQlstr] $8te Cox pro—
portional hazard models A]83}%] Univariable hazard ratio®} Multi—

variable hazard ratioZ H] 1.3t}

Univariable hazard ratio model°lA EAA o2 {23t HE+= o33
Aokt 2rol2 & A A wEAdEE delrk 60AmREE] 6041017
o4 1.83u1(95% CI 1.50—2.23), =A+ tiB] oJ =7} 1.344H(95% CI 1.09—
1.66), AAZF vl A7dte] 0.5841(95% CI 0.38-0.87), A AT ]
A F o] 0.499 (95% CI 0.32-0.75), AATT tin] Blvke] 0.489] (95%
Cl 0.32-0.72), ZTeaFolst v demHoldel A5 0.598 (95% CI
0.47-0.74), 2208 B8 o diy] HEsHA o> o] 3.484](95% CI
2.75-4.39), W Al Aok TAA olmAl HEF ol 1.71¥1(95%
Cl 1.39-2.09), AAXNZEA H8F o] 2.039(95% CI 1.43-2.88),
% 99 Dexmedetomidines FoFst -9 0.598](95% CI 0.38—0.93),
T 94Y Dexmedetomidines FoFgt A5 2.85M(95% CI 1.75-4.63),
HbsAg Al 3% 0.569)(95% CI 0.45-0.70), Anti—HBs”7} %Al 4%
15081 (95% CI 1.22—-1.84), CTP&+ AthH] B 3.36M1(95% CI 2.24-—
5.04), CTP% 3 AthH] CE= 8.34w)(95% CI 5.67—12.27), MELDA S 244
v Rktin] 2473 oA -31- m vkt 2,191 (95% CI 1.58-3.03), MELDH <=
247 vtthu] 3178014179 3,531 (95% CI 2.82—-4.40), ¢+l 4% 0.53
W (95% CI 0.42-0.67), &34 1HE3Q 49 1.8841(95% CI 1.54-—
2.31), 1 &5 A 3.159(95% CI 2.58-3.85), HAlTFFA A5
3.78¥1(95% CI 3.00—4.76), J=7F A= B¢ 2.019(95% CI 1.65—2.46),
Fe Ad gagapdyeld PTINR A37F 1% S7kskda 1.568)(95% CI
1.43-1.71), Nad#7} Immol/L F7Fskd 0.9541(95% CI 0.93-0.96), K
A37F Immol/L. 74k 0.664 (95% CI 0.54—0.81), Cra#}7} 1mg/dL
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Z7rebd 1.249(95% CI 1.18-1.29), MgZ 37} 1mEqg/L Z7Fshd 1.664)
(95% CI 1.12-2.44), Protein ZA¥7} lg/dL S7Fstd 0.5591(95% CI
0.49-0.62), Albumind#7} 1g/dL ZF7Fstd 0.664](95% CI 0.55-0.79),
Total bilirubind 27} 1mg/dL S 7Fskd 1.04¥1(95% CI 1.03—1.04)°]1L
F& A AApA el KZ¥7F 1 mmol/L S7F8HE 0.7591(95% CI 0.57—
0.99), Cra#7}F 1mg/dL S7F8hd 1.538](95% CI 1.37-1.70), MgZd 77}
ImEq/L Z7Febd 1.804](95% CI 1.18—2.74), Proteind#7} 1g/dL %7}
& 0.4591(95% CI 0.38—0.54), Albumind @7} 1g/dL ZF7}shd 0.324)
(95% CI 0.26—0.41), Total bilirubind 77} 1mg/dL S7Fatd 1.10M (95%
CI 1.08—-1.11), ASA class7} 24olsttin] 23 =3} A 1.4991(95% CI
1.10-2.02), &= <+ AH5A AdAleys Ads Z-¢ 3.149(95% CI
2.53-3.89), A zro]2 iu] ApAIZFo] Aol 2.68u](95% CI 2.15-3.34),
Hz zrol2] din] Aol A-¢ 1.79¥1(95% CI 1.05-3.05), 2 Azt
o]A tin] Frzy 9 o]4el AH$ 1.52v1(95% CI 1.23-1.87), ¥-EAYH
o] o]} FrApdolA FAl Al A 1.94w(95% CI 1.13-3.33),
A o] lunit S7HEFS 1.029(95% CI 1.01-1.02), nF3 A7)
1A7 S74eE= 1,064 (95% CI 1.02—1.11), o|AAAZF 7 1% F7}
g% 1.76W(95% C1 1.54-2.01), YAFE F&74 7]7to] 1Y
= 1.02¥1(95% CI 1.01-1.02)2 SAACE FoFtt. ANy, FAAF,
SO, Faoly, A2, FHEA 589, HBe IgG & IgM Ab, HBc

o] =y }.61—/\

IgM Ab, Anti—HCV, HBeAg, Anti—HBe, Wiz ol 18olo] i 7174 3lo] 7
Gzt AMFEdolY, SAAAIE Artde 7SR S

°ld FANHAMA R & PT(NR)E Na(mmol/L), 71524, ABOE Y F2 3

=
o=

rir

SAAFCE FoshA 3k

Multivariable hazard ratio model®l|A] UM A H4-E EAFS ] 52
F7F A @A vlE I E 27 =9kth 60AIR]RETH] 604 0] el A 2.034)
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(95% CI 1.46-2.81), CTP%Sw°] AtiH] Cl A% 2.154](95% CI 1.10-
20), F= A M Hee A B 1.89W1(95% CI 1.35-2.64), &=
Na dNAAE 77 Immol/L Z7Fsbd 1.07¥1(95% CI 1.01—1.13),
FE7A D57 19 F7ksbdE 1.01¥(95% CI 1.00-1.02) 2
A nE S E =t =91 oly BAYCE {2 v

NA dAAAE A7 Immol/L F7Fskd 0.95¥(95% CI 0.91—

I

1S

(ENS A (o)

L2 e

1> o
Al

o
i
ol
m]I

T dd
0.99), &% 9 Protein ANHALEA A7} 1g/dL S7Fskd 0.5281(95% CI
0.34-0.8D) % Zto]2] 5 A7 24 vl g7t stobda SAZ R #9
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Table9. Hazard ratio for delirium in all LT patients

Variables Univariable Multivariable
Hazard Ratio (95%CI) Hazard Ratio (95%CI)

Characteristics
Age

<60 1 1

> 60 1.83 (1.50 = 2.23) *=xx 2.03 (1.46 — 2.81) =x*x
SEX

Men 1 1

Women 1.34 (1.09 — 1.66) = 1.36 (0.88 — 2.08)
Blood type

O

A 1.02 (0.79 — 1.31) 1.16 (0.80 — 1.69)

B 0.86 (0.65 = 1.14) 0.86 (0.57 = 1.31)

AB 0.83 (0.58 = 1.19) 0.73 (0.41 — 1.29)
Smoking

Non—smoker 1 1

Current/EX—smoker 0.90 (0.73 = 1.09) 1.06 (0.72 = 1.57)
Alcohol

Non—drinker 1 1

Current/Ex—drinker 1.04 (0.84 — 1.29) 0.96 (0.63 — 1.48)
Body Mass Index (kg/m?)

<185 1 1

<923 0.58 (0.38 — 0.87) =+  0.87 (0.45 = 1.68)

< 925 0.49 (0.32 = 0.75) == 0.71 (0.35 — 1.46)

> 25 0.48 (0.32 = 0.72) *+x 0.73 (0.36 = 1.47)
Religion

Irreligion 1 1

Others 1.00 (0.82 — 1.22) 1.04 (0.78 — 1.40)
Education level

Middle school or lower 1 1

High school or higher 0.59 (047 — 0.74) =#xx  0.74 (0.53 — 1.03)
Marital status

Un—married 1 1

Married 1.21 (0.75 = 1.94) 1.42 (0.49 — 411D

Ex—married 1.08 (0.58 — 2.02) 1.56 (0.48 — 5.10)

Bereavement 1.26 (0.61 — 2.62) 1.66 (0.48 — 5.79)

* p<0.05 #* p<0.01 *** p<0.001 49



Table9. Hazard ratio for delirium in all LT patients(continued)

Variables

Univariable
Hazard Ratio (95%CI)

Multivariable
Hazard Ratio (95%CI)

Level of consciousness

Alert
Others
Medication

—Pre—operative history

Arrhythmia solvent
No
Yes
Diuretic
No
Yes
Psychotropic agent
No
Yes
—OP day
Dexmedetomidine
No
Yes

—Post—operative day#1

Dexmedetomidine
No
Yes
Viral markers
HBc IgG & I1gM Ab
No
Yes
HBc IgM Ab
No
Yes
Anti—HCV

No
Yes

348 (275 — 4.39) #xx

1.06 (0.84 — 1.35)

1.71 (1.39 — 2.09) #xx

2.03 (1.43 — 2.88) =

0.59 (0.38 — 0.93) =

2.85 (1.75 — 4.63) #xx

0.91 (0.70 = 1.19)

1.08 (0.45 — 2.62)

1
1.05 (0.71 — 1.56)

1.42 (0.85 — 2.37)

1.32 (0.94 — 1.85)

0.88 (0.63 — 1.22)

1.16 (0.69 — 1.94)

1.00 (0.57 — 1.75)

1.48 (0.71 — 3.07)

1.47 (0.95 — 2.29)

1.11 (0.25 = 5.00)

1.16 (0.65 — 2.07)

#* p<0.05 #* p<0.01 #*** p<0.001
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Table9. Hazard ratio for delirium in all LT patients(continued)

Variabl Univariable Multivariable
ariables Hazard Ratio (95%CI)  Hazard Ratio (95%CI)

HBsAg

No 1 1

Yes 0.56 (0.45 — 0.70) =#=xx 0.75 (0.46 — 1.21)
Anti—HBs

No 1 1

Yes 1.50 (1.22 — 1.84) ==+ 0.82 (0.56 — 1.19)
HBeAg

No 1 1

Yes 0.87 (0.59 — 1.28) 1.31 (0.67 — 2.55)
Anti—HBe

No 1 1

Yes 0.97 (0.78 = 1.20) 1.09 (0.78 = 1.52)
Disease information
Diabetes mellitus

No 1 1

Yes 1.09 (0.88 — 1.36) 0.93 (0.68 — 1.28)
Hypertension

No 1 1

Yes 1.14 (0.90 — 1.44) 1.03 (0.72 = 1.47)
CTP score”

A 1 1

B 3.36 (2.24 — 5.04) =#=xx 1.67 (0.96 — 2.93)

C 8.34 (5.67 = 12.27) xxx 215 (1.10 — 4.20) =
MELD score

<24 1 1

<31 2.19 (1.58 — 3.03) =#xx 0.97 (0.56 — 1.69)

> 31 3.53 (2.82 — 4.40) =%+ 1.08 (0.49 — 2.39)
Cancer

No 1 1

Yes 0.53 (0.42 — 0.67) =#=xx 0.87 (0.61 — 1.25)

* p<0.05 #* p<0.01 *** p<0.001

# Child— Turcotte—Pug score: 21715 H 7=
T Model for End Stage Liver Disease score: V7] sH 7=
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Table9. Hazard ratio for delirium in all LT patients(continued)

Univariable Multivariable

Veidtelslles Hazard Ratio (95%CI) Hazard Ratio (95%CI)

Liver cirrhosis

No 1 1

Yes 1.15 (0.87 — 1.53) 0.77 (047 —1.27)
Biliary cirrhosis

No 1 1

Yes 1.15 (0.66 — 1.99) 0.58 (0.22 — 1.54)
Alcoholic liver disease

No 1 1

Yes 1.88 (1.54 — 2.31) #=xx 1.03 (0.65 — 1.63)
Hepatic encephalopathy

No 1 1

Yes 3.15 (2.58 — 3.85) == 1.89 (1.35 — 2.64) =xx
Varix bleeding

No 1 1

Yes 0.91 (0.73 — 1.14) 0.84 (0.60 — 1.17)
Hepatorenal syndrome

No 1 1

Yes 3.78 (3.00 — 4.76) === 1.38 (0.81 — 2.35)
Ascites

No 1 1

Yes 2.01 (1.65 — 2.46) =xx 1,12 (0.80 — 1.56)
Toxic

No 1 1

Yes 0.93 (0.46 — 1.88) 0.45 (0.10 — 2.05)
Autoimmune hepatitis

No 1 1

Yes 1.45 (0.80 — 2.64) 0.98 (0.37 — 2.59)
Laboratory
—Pre—operative day

PT(INR) 1.56 (1.43 = 1.71) =xx 1.08 (0.73 = 1.58)

Na (mmol/L) 0.95 (0.93 = 0.96) *xx 0.95 (0.91 — 0.99) ==

K (mmol/L) 0.66 (0.54 — 0.81) =xx 0.86 (0.63 —1.18)

Cr(mg/dL) 1.24 (1.18 = 1.29) === 1.00 (0.79 = 1.25)

% p<0.05 ** p<0.01 #*x p<0.001
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Table9. Hazard ratio for delirium in all LT patients(continued)

. Univariable Multivariable
Variables Hazard Ratio (95%CI)  Hazard Ratio (95%CI)
Mg (mEq/L) 1.66 (1.12 — 2.44) = 0.66 (0.38 — 1.15)
Protein (g/dL) 055 (049 — 0.62) #++ 1.16  (0.93 — 1.45)
Albumin (g/dL) 0.66 (0.55 = 0.79) =% 1.11 (0.80 — 1.54)

Total bilirubin (mg/dL) 1.04 (1.03 = 1.04) **x 0.99 (0.96 — 1.01)
—Post—operative day#1

PT(INR) 0.86 (0.66 — 1.11) 0.72 (0.42 — 1.25)

Na (mmol/L) 0.99 (0.97 = 1.02) 1.07 (1.01 — 1.13) =

K (mmol/L) 0.75 (0.57 — 0.99) = 0.62 (0.37 — 1.04)

Cr(mg/dL) 1.53 (1.37 — 1.70) =#** 152 (0.98 — 2.35)

Mg (mEq/L) 1.80 (1.18 = 2.74) =+ 1.12 (0.61 — 2.04)

Protein (g/dL) 0.45 (0.38 = 0.54) *xx 0.52 (0.34 — 0.81) =*x

Albumin (g/dL) 0.32 (0.26 — 0.41) *** 0.86 (0.48 — 1.54)

Total bilirubin (mg/dL) 1.10 (1.08 = 1.11) =#=** 1.04 (0.98 = 1.11)
Surgery
ASA class”

<2 1 1

>9 1.49 (1.10 — 2.02) = 0.77 (0.51 — 1.16)
ToCRRTT

No 1 1

Yes 3.14 (2.53 — 3.89) =##*x 153 (0.75 = 3.12)
Types of LTt

Living Donor LT 1 1

Deceased Donor LT 2.68 (2.15 — 3.34) =+ 0.70 (0.25 — 1.92)
Re—transplant

Primary—LT T 1 1

Re—LTT 1.79 (1.05 = 3.05) = 2.27 (0.75 = 6.90)
Number of donors

Single 1 1

Dual 1.38 (0.97 = 1.97) 1.43 (0.70 = 2.93)

#* p<0.05 #* p<0.01 #*=*=* p<0.001

A2 E
A

* American society of anesthesiologists classification: 7] =m}% 1} &} 3]

£l [‘Z,
fo Mo
®

T Intraoperative Continuous Renal Replacement Therapy: 5<% A58 4

F Liver transplant: 7o) 4l
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Table9. Hazard ratio for delirium in all LT patients(continued)

Variables

Univariable

Hazard Ratio (95%CI)

Multivariable
Hazard Ratio (95%CI)

ABOc/ABOI
ABO-compatible
ABO-—incompatible

Relation
Parent—Child
Exclude Parent—Child
Mixed relationship

RBC (unit)

Operation time (hrs)

GRWR”

Period information

Admission ~ OP (day)

0.96

1
1.52

1.94
1.02
1.06
1.76

1.02

(0.75 — 1.23)
(1.23 - 1.87)
(1.13 - 3.33)
(1.01 - 1.02)
(1.02 - 1.11)
(1.54 — 2.01)
(1.01 - 1.02)

kosk sk

* 3k

kosk sk

k3K

1.18

1.02
0.94
1.00
1.04
1.19

1.01

(0.77 = 1.79)
(0.64 — 1.60)
(0.34 — 2.64)
(0.99 - 1.01)
(0.95 — 1.15)
(0.73 = 1.94)
(1.00 - 1.02)

#* p<0.05 #* p<0.01 *=** p<0.001

x Graft— to—Recipient body Weight Ratio: ©] 2] H t] A 1]
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1. @7 23 g nF

1doly sl &Ests A5 s BT Eshste] o) ATolA gt
Zrolal & Ardo] WS A H|EL 21.8% = AFH A9 old F AW
BA BE 9-47% HYW E3EH ATt (Lewis and Howdle, 2003; Oliver et al.,
2017; Patrono et al., 2020; Yoon et al., 2009). A Wo] @A sx}o] =
T A AR 9] 7S F99 39 IQR 1-6), AW AE Ve FAT
49 (IQR 2-8)& o] A5 Al 24-48AI7ro]] zro]a & Awlo] whAy
sto] Fat S5dojdl sidE v A7 A 9 3oy HAste] AT A&7
97 54 QR 3-7olgt= AHd A7 A= A S (Chen et al., 2020;

Pifiero et al., 2018)

Non—POD1&#9 =324 A4 717 95 24, IQR 1-3)diH¥] POD
559 TR AA 71 E 99 119, IQR 5-22)°] A, AY 7]3F w3
non—PODZZ# A 7I7HE9F 249, IQR 18-33) ©i¥] PODIH A€
71 (F 919 469, IQR 30—-82)°] Ao, o= Zto]A F Avo] FeAHA
A 717 B AA A VIRbe AFARIYE ol dATEdEd ARG
(Bhattacharya et al., 2017; Chen et al., 2020; Lescot et al., 2013; Oliver et
al., 2017; Tavabie et al., 2020).

Aol rola & A Ao YIS w|A = Fast WUt ofyehe
A+ A (Chen et al., 2020; Patrono et al., 2020; H<+&3 , 2007) =
P Aol rolal &= A Ao foust eSS m T AyAS
A3} (Bhattacharya et al., 2017; Tavabie et al., 2020) & L x]s}A 604 =] 7+
2.3

tju] 60A0] gl A AW HA gEo] =UY[OR 5(95% CI 1.58-—
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3.48), RR 1.83(95% CI 1.38—-2.42), HR 2.03(95% CI 1.46—2.81)].

L

A Aol gagth

ANAFAF7L 1kg/m® F7FEFE Ho]d] T
Rug APAF(Park et al, 2020) o] o] AFAx = PODILFE A
AT &S =4 JEREAITHE.5% vs 7.3%, p=0.003) ALAFAFE
18.5kg/m? " "k, 18.5kg/m?0]—23kg/m*m] ¥k, 23kg/m?o) 2 —25kg/m?m] ¥k

25kg/m? oo % WEE TEAPL W ghol4 F AW @AY HyAQl

kol 2 = A A HF AEY oAFU Hold = AW dAe] o
n) XA d=rleE AFAyE 99 ot (Patrono et al., 2020) E-& Ao A

Fu A Y HT dEel el ¥ A A 53 AR BaHi 9l

o%
ftlo

=

(Chen et al., 2020; Oliver et al., 2017; XA et al., 2009; H<+3 et al.,
2007) ol A4 &3 F= A MY HF AF ofFT 1hold 3 A A
o Fad 53 JdAYE FJATOR 2.31(95% CI 1.53-3.49), RR
1.76(95% CI 1.33—2.31), HR 1.89(95% CI 1.35—2.64)].

H2 2 Aol = 7oA

URAITE rol2l & AW e f{ewud Wb dAgtel I1¥A vk

Ao thel oA HE7IF H &%, 571 "

o7 oAEth(Bhattacharya et

al., 2017; Chen et al., 2020; Lee et al., 2018; Park et al., 2020; Patrono et
al., 2020; Yoon et al., 2009; #H&w] et al., 2019)

WA 1% o4 ° AL 71 ER o4 ol e} ghold ¥ AW

o] fFojumst zpolE HolA Aot ol old AFAF}e} LA F(EFA
et al., 2009; H<3$ et al., 2007).

0

A, AolAo R, F& A HyoF, HCV, MELDAS, A8 +d%F,
)

o A7), ol AU AEN (%), £ A olwAl AE, £ AL WA



PT(INR), Total bilirubin(mg/dL), <+ A4 % <l I3 Albumin(g/dL)
A7y rol2l - A Ao S wA= FHHEFT)E ok AdAT
A2} A (Chen et al., 2020; Park et al., 2020; Patrono et al., 2020).

T4 A9 % Cr(mg/dL)o] ol 5 A Aol Fomsh d&&
] RtkE AgAT (Piflero et al., 2014)7F Ao oWl AFox= F4&
dd ¥8H Cr(mg/dL) = Fovd S3WsE SEA] o s od
g4 Cr(mg/dL) = A 2 #Fov|dt 534 [OR 1.71(95% CI 1.00—
2.91), RR 1.49(95% CI 1.04—-2.14) 12 AT}

o]zl A 4717+ non—PODIIEWH PODIIFA 2 2
vs 9¢Y, p<.0001), zro]2] & A% w8 e] f{Fou|st SHFdS Gl o
[OR 1.02(95% CI 1.00—1.03), RR 1.01(95% CI 1.00—1.02), HR 1.01 (95%
CI 1.00—-1.02)] old A3aA54d3e} A At (Bhattacharya et al., 2017).

k|
oy
4
-
\]

o

VAT Ayt ArEA Fold & A Aol fojmst SR
T= o A48+ F8% (Lescot et al., 2013), &< # dA Total bilirubin

(mg/dL) (Park et al., 2020; Pifiero et al., 2018), &< A g3 Mg(mEq/L)

(Pifiero et al., 2018), &% A &5 (Pifiero et al., 2014), MELD A<

(Bhattacharya et al., 2017; Chen et al., 2020; Lee et al., 2018; %4 e
al., 2009)7b Baiel APA Ayt glo] A& ol g vhekd A

AgeE e 27t o

L~

A7pA Ak gko] FholAl 5 v Aol Fov|d SsWaels A
A+ (Tavabie et al, 2020)7} o, ol AFolA Fow|st ZHHFE
Q1 HX] ¥Qkal, o)Al ARgol FtolA F A Al f{ofmgh SR
o= A3 AT (Park et al., 2020) A3 thH] PODIZ&F A ol=A H&85<)
g2} vjgo]l FolulsiAl Z=AAR(41% vs 56%, p<.0001) ©o]xA H& Fst

ol
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g% Na(mmol/L) A7} Frol2 & A WA ] Fondh Sreh=
Ao} 718A gk A7 EA(Chen et al., 2020; Park et al., 2020;
Patrono et al., 2020; Pifero et al., 2018) 5] glo] <= A 2 o4 43
= skl EA3G & dgelA e dd €% Na(mmol/L) [OR 0.93
(95% CI1 0.88—0.98), RR 0.95(95% C10.92-0.98), HR 0.95(95% CI1 0.91—
0.991¢ = o4 &% Na(mmol/L) [OR 1.11(95% CI 1.03-1.18), RR
1.07(95% CI 1.02—1.13), HR 1.07(95% CI 1.01-1.13)] EF FAA o=
o] et

o4 A FEA AgQ P old F MY WAL EAvks A9

A1 A (Oliver et al., 2017)7} AR O} o] H AFoA GaEIIA LS =
A2 gy JAAARA o] to]2 5 AW Ao Fow|gt =5
Rg7h ofyehs AT A3tel A Yot (Park et al., 2020).

CTP 5w< ASH WHl BeaU38F[RR 1.68(95% CI 1.00—-2.82)]1, A
5 2.

1.10—-4.20)] o] & AW @ AEo] Egtow FAAHOR [Foit

=
zrol4] Buj7|Eo] MELD d42 WAHAAR o}47E zhol ] thgn
A
1=]

ojmole Aotk (o] A of et al., 2018)
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Supplemental table S1.Statistically significant variables

Variables Logistic Regression Modified Poisson Regression Cox Proportional—-Hazards Model
OR 95% CI RR 95% CI HR 95% CI

Age

> 60 2.35 (1.58 — 3.48) =xx 1.83 (1.38 — 2.42) ==x 2.03 (1.46 — 2.81)  #xx
Education level

High school or higher 0.65 (0.43 — 0.98) =
Medication : Arrhythmia solvent

Yes 1.33 (1.00 = 1.76) *
CTP score”

B 1.68 (1.00 — 2.82) *

C 2.08 (1.15 — 3.76) = 2.15 (1.10 — 4.20) =
Hepatic encephalopathy

Yes 2.31 (1.53 — 3.49) =xx 1.76 (1.33 — 2.31) ==x 1.89 (1.35 — 2.64) #xx
Blood test : Preoperative day

Na (mmol/L) 0.93 (0.88 — 0.98) == 0.95 (0.92 — 0.98) == 0.95 (0.91 = 0.99) ==
Blood test : Postoperative day#1

Na (mmol/L) 1.11 (1.03 — 1.18) == 1.07 (1.02 — 1.13) == 1.07 (1.01 = 1.13) =

K (mmol/L) 0.54 (0.29 — 0.99) =

Cr(mg/dL) 1.71 (1.00 = 2.91) * 1.49 (1.04 — 2.14) =

Protein(g/dL) 0.45 (0.25 — 0.78) == 0.57 (0.39 — 0.83) == 0.52 (0.34 — 0.81) ==
Period : Admission ~ OP (days) 1.02 (1.00 — 1.03) = 1.01 (1.00 — 1.02) == 1.01 (1.00 — 1.02) =

#* p<0.05 #* p<0.01 ##x p<0.001

# Child—Turcotte—Pug score: {7 5H 7} =
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= ABSTRACT =

Analysis of risk factors for postoperative

delirium after liver transplantation

Gyung—Nam Kim
Department of Biostatistics

Graduate School of Public Health

Yonsei University

(Directed by Professor Chung—Mo Nam, Ph.D.)

It is known that delirium after liver transplantation, unlike dementia,
usually improves when the causative factors are normalized and recovers
within 5 days on average. Classically, there is an opinion that delirium is a
temporary symptom, but it is very important to identify high risk patients
because it is related to treatment delays, hospitalization periods, and

medical costs.

This is a retrospective cohort study of adults who received liver
transplantation at a single tertiary hospital from January 2016 to May 2021.

The risk factors of delirium after liver transplantation were analyzed in
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2,228 patients, exclude multiple organ transplants, cooperative surgery,
liver transplants more than twice during the investigation period, and
patients who recorded delirium before surgery. In 80% of patients who
developed delirium after liver transplantation, delirium developed within 6
days of liver transplantation. Since the incidence rate of delirium slowed
after 6 days after surgery, risk factors for delirium were identified

according to the occurrence of delirium during 6 days after surgery.

Wilcoxon rank sum test and Chi—square test were used to confirm the
significant difference between the two groups according to the occurrence
of delirium. For the rare events, the odds ratio (OR) estimated from logistic
regression approximates the relative risk (RR). However, when events are
common, odds ratio (OR) always overestimate relative risk. Thus, logistic
regression and Poisson regression were used to figure out the differences
between the two results. The rate of delirium after liver transplantation
was calculated through Kaplan—Meier test, and the Log—rank test was
used to compare whether there was a significant difference in the
incidence of delirium after liver transplantation. The proportional hazard
ratio for delirium was analyzed through the Cox proportional hazard model.
Statistical significance was confirmed based on p<0.05, and SAS window

version 9.4 was used for data analysis.

The level of education above higher education [OR 0.65(95% CI1 0.43—
0.98)1 and postoperative serum K (mmol/L) [OR 0.54(95% CI1 0.29-0.99) ]
confirmed by the logistic regression analysis were not significantly
confirmed in the Poisson regression analysis. In addition, the CTP score
[Avs BRR 1.68(95% CI1.00—2.82), Avs CRR 2.08(95% CI1 1.15-3.76)]

and the history of taking arrhythmic drugs before hospitalization [RR
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1.33(95% CI 1.00—1.76)] confirmed by the Poisson regression analysis
were not significantly confirmed in the logistic regression analysis.
Significant variables in logistic regression analysis and Poisson regression
analysis were over 60 years of age [OR 2.35(95% CI 1.58—-3.48), RR
1.83(95% CI 1.38—2.42)], preoperative hepatic encephalopathy [OR 2.31
(95% CI 1.53—-3.49), RR 1.76(95% CI 1.33—2.31)], preoperative serum
Na (mmol/L) [OR 0.93(95% CI 0.88—0.98), RR 0.95(95% CI 0.92-0.98)1,
postoperative serum Na(mmol/L) [OR 1.11(95% CI 1.03—1.18), RR
1.07(95% CI 1.02—1.13)], postoperative serum Cr(mg/dL) [OR 1.71(95%
CI 1.00-2.91), RR 1.49(95% CI 1.04—2.14)], postoperative serum
protein (g/dL) [OR 0.45(95% CI 0.25—-0.78), RR 0.57(95% CI1 0.39—-0.83)1,
and period from hospitalization to surgery (days) [OR 1.02(95% CI 1.00—
1.03), RR 1.01(95% CI 1.00—1.02)]. This confirmed the difference in the

ratio between odds ratio and relative risk.

In the Cox proportional hazard model, over 60years of age [HR 2.03
(95% CI 1.46-2.81)], CTP score [A vs C HR 2.15(95% CI 1.10—4.20)],
preoperative hepatic encephalopathy [HR 1.89(95% CI 1.35—2.64)],
preoperative serum Na(mmol/L) [HR 0.95(95% CI 0.91-0.99)1, post—
operative serum Na(mmol/L) [HR 1.07(95% CI 1.01-1.13)], post—
operative serum protein (g/dL) [HR 0.52(95% CI 0.34—0.81)] and period
from hospitalization to surgery (days) [HR 1.01(95% CI 1.00—1.02)] are

significant variables affecting postoperative delirium incidence.

By identifying high risk patients with potential factors for delirium,
carefully observing and evaluating the occurrence of delirium after surgery,
early intervention will help the patient recover positively. Based on the

results of the study, further prospective studies such as the development
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of screening tools before surgery for risk group of delirium after liver

transplantation and preventive interventions will be needed.

Key words: Delirium after liver transplantation, Poisson regression, Cox
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