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Table 1. Baseline characteristics of the patients (n=72)

Table 2. Comparison of the pre—albumin and
post—albumin difference between Lactulose
single group and co-treatment group - 9
Table 3. Comparison of the hospitalization periods
between Lactulose single group and
CO—Lreatment Group - weeeesesessssssssssssanes 10
Table 4. Comparison of the Chid-pugh score difference
between Lactulose single group and
CO—Lreatment Group e eeeesesessssssssssssaes 11
Table 5. Comparison of the duration taken for the
improvement of consclousness between

Lactulose single group and co—treatment
Table 6. Additional comparisons of the duration taken

for the improvement of consciousness among

Laculose single group, Lactulose with IV
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BCAA group, and Lactulose with Rifaximin
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Figure 1. The number of study populations =«
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ABSTRACT

Effect of BCAA(Branched Chain Amino Acid) in liver disease
patients with hepatic encephalopathy

Park, Ho Yeong

Advisor : Prof. Jee, Jun Pil. Ph D.

Co—-Advisor : Prof. Bang, Joon Seok. Pharm D. Ph D.
Department of Clinical Pharmacy,

Graduate school of Chosun University

Background : The therapeutic efficacy of BCAA in liver disease patients with
hepatic encephalopathy is still controversial. Therefore, this study aimed to evaluate
the effect of BCAA in patients with hepatic encephalopathy on hospitalized patients
in Korea.

Method : We retrospectively reviewed a total of 72 cases based on electronic
medical records in a tertiary hospital from January 1, 2010, to December 31, 2019.
Those patients were classified into three groups; lactulose only group, lactulose
with intravenous BCAA administration group, and lactulose with oral rifaximin
administration group. Then we evaluated the clinical parameters such as elapsed
time from the administration of these medications to the recovery of consciousness,
changes of albumin levels as well as child-pugh score before and after the
treatment, and hospitalization periods.

Results : Among the 72 cases, 41 cases were assigned to the lactulose only group,
6 cases to the lactulose with intravenous BCAA administration group, and 25 cases
to the lactulose with oral rifaximin administration group. Patients of the lactulose
with intravenous BCAA group recovered their consciousness significantly faster
than those of the lactulose only group (p<0.01). However, there was no statistically
significant difference in albumin levels, Child-Pugh score, and hospitalization

periods among those groups.
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Conclusion : We suggest that the co—administration of lactulose and intravenous

BCAA is beneficial in liver disease patients with hepatic encephalopathy.

[Keywords] Adult, BCAA (branched chain amino acid), Hepatic encephalopathy,

Lactulose, Rifaximin
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ATV T Addstwy el JAd vk 184 oo gl dxE F IMHEF F
o] WHAISle] Lactulose’t AWE b= 11557 0] 9laL, o]5 13] oA Y3 3z}
=AM o F 2ARISE 16167 otk A9 AgE F 1547 olor] o
et oA FHE #A4s] oER AeEe D dFTIEAC FEIE F5% A
T, 2) 9435 A Q%?ﬂ 3%, 3) 94 /5:}511% Brbeked 43S = F de uE
Aol s A, 4) A3 Hd S F= FAVE FoAH A4S, 5 AGEH
Ao 3HE ol o A3 A5 EsiAT

HEAoR A7 dY dFe 72700193 Lactulose T Folar 4131, AAW

A , 7 Rifaximin B &5 257008 %A= tH(Figure 1).
W) P EF 559 7|3 Child-pugh scorex= W Al A9 oA Abeg) @ &<

&4 S8 PJrbstga, ol ek 1183 A ES slol=glele] WAg 7]&E04
SAR st 43 tH(Table 1)
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Fatients received Lactulose

{n=1616)
|
o W
Excluded patients Target patients
{n=1544) (n=72)
|
1) Death | 323 W W
2) Refer : 197 Lactulose Co-treatment
3) Discharge In 24hour : 537 single groun group
4) Use three or more drugs © 146 (n=41) (n=31)
5) Difficult to accurately determine the
state of consciousness : 326 I Oral
BCAA < Rifaximin

£) Covert hepatic encephalopathy : 15

{n=6) {n=25)

Figure 1. The number of study populations
BCAA, branched chain amino acid
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Table 1. Baseline characteristics of the patients (n=72)

Latulose single

Co-treatment group (n=31)

Lactulose Lactulose
group
+ BCAA + Rifaximin
(n=41)
(n=6) (n=25)
Age 63.05+12.07 62.67+8.80 62.56+14.15
Gender Male 29 (71%) 3 (50%) 17 (68%)
[n (%9)] Female 12 (29%) 3 (50%) 8 (32%)
Child-pugh grade Class B 9 (22%) 0 (0%) 10 (40%)
[n (%)] Class C 32 (78%) 6 (100%) 15 (60%)
HE grade 2 8 (20%) 1 (17%) 4 (16%)
[n (%)] 3 33 (80%) 5 (83%) 21 (84%)
Pre-albumin
2.80+0.41 2.85+0.50 2.93+0.54
(g/dl)
Post-albumin
2.82+0.32 2.95+0.37 2.86+0.53
(g/dl)
10.66+£1.68 11.17+£1.47 10.60+2.06
Pre-Child pugh ) o B 833087 - 8.400.70
score
Class C 11.31+1.20 11.17+1.47 12.07+1.10
8.24£1.30 8.83+1.83 8.72+t1.54
Post-Child pugh B 678:044 - 750+1.18
score
Class C 8.66£1.15 8.83+1.83 9.53+1.19

Data are expressed as meantstandard deviation or as the number of group (%).

BCAA, branched chain amino acid; HE, hepatic encephalopathy;
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CERES
p—value
0.562

o4
31)

53 T
(n=25)

-0.07+0.44

2 7A3
Lactulose
+ Rifaximin

Co-treatment group (n
(n=6)

+ BCAA
0.01+0.45

RHolx] ¢kkti(Table 2).
Lactulose

1

T

Aol

}

k)
pul

o5
Latulose
(n=41)
0.01£0.36

[e]

i

single group

3L, oju Al o 7+
(g/dl)

Table 2. Comparison of the pre-albumin and post-albumin difference between
Albumin diffrence

Lactulose single group and co-treatment group

Analysis of Variance was used to compare variables.
Data are expressed as meanztstandard deviation.

BCAA, branched chain amino acid;

°©
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2. AL L=

A ol 9 AlY dE Kruskal-Wallis test & Hlnl 2] g}ith (A ESF 4
A o] g A ddde U 2YS VeoE AN, 9Y B Tl
TS A9 TS ST 4 V|EeE B4 4L T g E A
# S st Aol &

Table 3. Comparison of the hospitalization periods between Lactulose single

group and co-treatment group

Co-treatment group (n=31)

Latulose
single group Lactulose Lactulose p-value
(n=41) + BCAA + Rifaximin
(n=6) (n=25)
Hospitalization
period 12.02+£7.57 19.17£9.00 11.04+4.71 0.122
(Days)

Kruskal-Wallis test was used to compare variables.
Data are expressed as meanztstandard deviation.

BCAA, branched chain amino acid;

_']0_
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3. Child-pugh score ¥ 3}

Lactulose @5 Folw+3 242 BCAA ¥ 77 Rifaximin H-& Folt oAl kA
Fo] Ay HY AlFe Childpugh #5 W3 =5 Kruskal-Wallis test & Hlul &
SEATE oA Fo A Hee P 5 S T ol duy Wds 49 U F

Jol wAT FS T4 WAY 54

1%

Bl ¥ Al Child-pugh A4+ HYd =& HAdH 7Hg 241 & £
S R Al o] el gk xfol= HolA] gttt Zb oS HA S F
SEo 2 A4S 98 WY AlFel Child-pugh grade® #F3F%] Mann Whitney
test ¢} Kruskal-Wallis test &= A3 Ao A% Al o+ 7Fe] {3t 2po]= Ho|X]
24 THTable 4).

Table 4. Comparison of the Chid-pugh score difference between Lactulose single

group and co-treatment group

Co-treatment group (n=31)

Latulose
single group Lactulose Lactulose p-value
(n=41) + BCAA + Rifaximin
(n=6) (n=25)
Child-pugh score 2.41£1.09 2.33£0.82 1.88+1.48 0.148
Class n 9 0 10
0.07
B Score 1.56+0.73 - 0.91£0.88
Class n 32 6 15
0.764
C Score 2.66+1.07 2.33£0.82 2.53+1.46

Kruskal-Wallis test and Mann Whitney test were used to compare variables.
Data are expressed as meanztstandard deviation or as the number of group.

BCAA, branched chain amino acid

_']']_
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4. 94 BB A AA 22N

Aol o e & Al 7MA] 285 = AlZFS Kruskal-Wallis test 2 Bl aL -
Atk Al A2 AU el F sl oFAlE AREEY] AIAE AREE Ve R
stlal, T8 AIAES S HAp o F7IE Ao A H Adom VIsd AftE Vs
2 XA HH(Table 5).

A+ A} Lactulose ©H5 FolatS 520242807417, AA W BCAA HEFA+S
17.83£9.09A1 7+, 77+ Rifaximin B8 Fola'  38.20£29.49A17F o] 4285+ ZOo=R
e AL, AR 793 ApolE H A tH(p<0.01).

Table 5. Comparison of the duration taken for the improvement of

consciousness between Lactulose single group and co-treatment group

Co-treatment group (n=31)

Latulose single

group Lactulose Lactulose p-value
(n=41) + BCAA + Rifaximin
(n=6) (n=25)
Duration
52.02+28.07 17.83+£9.09 38.20+29.49 p<0.01
(Hour)

Kruskal-Wallis test was used to compare variables.
Data are expressed as meanztstandard deviation.

BCAA, branched chain amino acid
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5. 94 B A AR 2247 27} BA

o2 3| & Al 71#] AL % E A7FS Mann Whitney testE o] &3t F % UF
o] F7t2 BA3 Ao A Lactuloseo] ZAAW BCAA AAZ F71E2 Fo3k ol
Lactulose &5 Fo 3 vugdls v FAHSZ Fo|stA o W] oA S 3] Es=

Aoz eI (p=0.01), L 9 ZFolM= Fold ztolE Holx &skth(Table 6).

Table 6. Additional comparisons of the duration taken for the improvement of
consciousness among Laculose single group, Lactulose with IV BCAA group,

and Lactulose with Rifaximin group

p—value
Lactulose + BCAA
0.01
: (n=6)
Latulose single group
(n=41) .
Lactulose + Rifaximin
0.07
(n=25)
Lactulose + BCAA Lactulose + Rifaximin 0,085
(n=6) (n=25) '

Mann Whitney test was used to compare variables.

BCAA, branched chain amino acid
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2 A= 20109 1€ 1¢€5H 201993 12€ 31¥ 7h#] dgddigtuy do L3 gk
184 o]de] A A F A EFE Hole HE3F FAE Lactulose T Folt
7 AW BCAA W€ T ¥ A+ Rifaximin BE&Fd o2 FFsle] A
BCAAAI A Y] Fof E3E vluwstr] 98] A=A sk2p A=} o F 7|54 E 27
2 A stdan, oA 35 AlIFS Brtetr] flE BEEA MHEFE B S5 A
gt A e ST didew ATekglth o2 IE AMA 28 EH= AZE
S BX3 AFo|A Lactulose 9F A4 BCAAAAES Wa s 3xo] Lactulose &
= Fol ¥ Lactulose®t Rifaximing W83k o3 BluLsjA A A S = {5k xo
g Hole Aow ZAEATH(P<0.01). =3, B4 BCAA AAE HWEFAT L2
747" Rifaximin A AE W& FoAd o] HUZAHAAME Fog AolE HolA &
A T SRR

, Lactulose ©= Foja#o] vluoA= TAACE FostA t e
[e)

(
=

Child-pugh score®] W3l &= Al &+ Fhol] §23 Zpo]S Holx] ¢k} o]

W BCAA AA T2 E3F Fischer's ratio®] 7HAo] 7 & 4] 74

ks e o g,

Eate Zo® YEETtHp=0.01). T el FF &N FH e w®sh JAvIzh

HAA IHESFE ez 20719 RCTE EA418 welEA200] ¢&H Rifaximin©]

il

Lactulose, BCAAE 233 o8 M e AB5AEY vudls o 5 =

L3 FHA A 5 AAE g ez A3k 25719 RCTE o] &3 A A4
AW A Rifaximine HA 114 EFE 49 3 % &
31

Wehs Eaks g, H2
s

ot 3

M
ofN et
or R

=
T

2 BA3 Cochrane database of systematic review? o] A= 871¢] T+ BCAA, 770
o] AAM BCAAAIAS Fo A7 #A4& &3 47 BCAA AA Fo7F (M3
o] Xz Fdg JFE FAW

Lactulose, Rifaximin?} 22 o& M & As5A 52 F714 RCT A7 2
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2010 1€ 195-H 20194 12€ 31 74HA ddoistug ol ddsh A4l &=
25 e ® Lactulosest 4™ BCAA A4l & A
Atk A W AsE F 727 oYl Lactulose ©E Foldt 4
W8 Fot 671, 47 Rifaximin B& Fola 257102 ZALH QI
1 A3} Lactuloseo] 4™ BCAA AAE WE&FAs o] Childpugh score, ¢
T, 8% dHY FH Flde % 235 HolA gAY Lactulose T
a2 Lactulosedl Rifaximing ®-&Fos o3 Hlusle] o2& ¢ W 3]s}

= AP=00De= YEsiH
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