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DT ERETT %0
EESMEADARET ORI T, SYARELSERAENTE, DREIFEUAL,
TDELENY £E 51850, CTgradelC L3 EEEHEETT 0
PR TIIRIEH48BFELIAL, +HEBBETE= 2 T 1TV,
£)/3 : 65 mmHg klE, FRZ0.5 mlkgh

PIEE#IET 3,

BERATREBNIL FO-ILETI,

EESMEA T 24 BRBLIAICEEI Y b5 LOREEE FRANICEST 3,

EESMEATIE, SEERXCSHERIRNER,IC CERLUA) ABRESEOREEHEEEFONREEIET,
EREEATIRBEREETIHEICE, BALHEE BEFHHZTI.

ERCT 21TV, BERRBPR

FHME © HORAME + (R ER ME — J5R A M

AHZEDHERINT VS, WM E R 5 2 5 2 & R - TEiRERE
A. BHEMICH T 6EE WHEBRE5 25, 77V I V74 (LRY
TRAE O AN TIXINE BB TERBE R >®) 1Foddi FEHEHIGEIERIC & B IREDE
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BERT A SNS 20, MBI EHITEEE
RLE LAEKEOHMEEIT). MilEL LT
EREANOLERD2~4ENLETH Y, &
MO KR 1 HRD 12~1/3 DI %17 o
SHBERICBITAERBIFRNTHY, BE

Lz RBOLNWT b aMELDERa ~ b
O —IVIZERTd 5 Y6

BEFI CIXRMEROBEN M1 F54 VEI
IS CTEICH 2 EHHETH 5 EB L UL
DRGHEDFEEBEIME N0, FLHEEOT
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B. EEMICH T ZEE
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BEFTIEIREDOEHEEN T, B 6
B B LT ENE V. LA LTFHRREH
DREIIFRICHEEL RITE 20V Lidsh
TWBY, BEBITHEOEVIRBARY +J A
MHEEIOFRiESG 217) T D2 % L v,
BEGICBITB S v HRBEHEETH
AT NVEFNEFF— b (2400 m/H) D
SRR EHEDREELZET ST
REMEDS TR S hTwa Y,

(2) REARE

SRR L TIZ—ARAYIZ5~7 H THIRED
HESN, ROBNDTREL %5 72085k
FBERIERWIAETHL 7,

—7, EESMEERICBVWTIIRERRIE
RTHHH, KEFHGEL LTIRH»L
DHLERIRFEEIC & 2 KEEHEO AR

. BH2@2MERICHT BREES

DHLN TV WD TR REREVSERTHS,

- HLEHIR R B EESERERACIB N CEIEE

DEEME, BEZEI - EREIELNE LD
BFHEDHRBISE %D (F2),
EREAMERERIZ B\ T hypermetabolism (443
TLHERER) 2, RERIALVY—HEE
W EEAHO 1L5EORMITEREICH 5,
EREBMEREIZB W T catabolism (E{LITHE)
KEIZHY, M7 I /BT VIEER
D40 %, BHHEIEEDISHETETLT
Wb,

EBHIILDIEEREEIC L 54 ¥ X)) Y 3K
TOLOMEREREVERIZALND,

A. ROERRRE

i e LCIIHEE L 7 3/ B e UMK
IRAVF-HERDI1SEZHIEEL, 1 VR
VY OBUMET &V h T v O UWMET A5
SNBZ &S E MR S TR b BE
DRI &2 5 MAEEIL 150~200 mg/dL %
HIEE T 5,
TIJEBIIDRET I B TSI, TN
ForvrERETHEDDERH, I X7
A0 —/NHIZ110~130 2 BR L T 5,
SIER M ORRIHFLA D% 513 EED K % E
XgpHEEZ LTV, BETILEAR
T DI T % B 1k % B 89 CTHREAALA 0% 5
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CEESUERICBOTRETHFIRDEET

HBH, BERR»LBEE ) T REOBE
AEE, BENOMEPHEEEDIIHE
~F1T79 5 Bacterial translocation 3% & 11,
BESEFEER D B e & & DIRGIE % BEFE T 55

REEEEE L THOBIRRE L EERER

B L-RET T, REREIPOBIREEL
BB L TR R OWEFIIRD bkt &
FECPHEORERELET S EHIL,L, B
ESERELORBERET L L TIEERE
BHRLEEZLENDY,

EBRREORBRY & L TRE OREIA

PRI NAUXEHAIZFARE L, Bacterial translocation
DB %,

EH~NEBE L F 2 —ThOERR L D
WREZFIBT A Z EIL ) RERISREHE
EDHERRLHRBIIWET bo

MR SRERIC & B R ORI HILE IS E

BENR%F 2— TOEBOMELBEL,
EALICEE S B3 BRI ARIBIEET WY,
REDHF CIIRBERELRERREOWE
WCEN VI LRI TWwAT b4
FLOBREBERICZEDLELERRL, &
BRETDHOTHEEZLOND,

R & LTIl a R EH R HLBE
) 7)) MR RERNIEES DR Ehs A
VO TEESERER TIERS RER LHL
BE M) 7)) FRERERZH WS,
HER RAER) DO 5-H FE 13 30 mL/mr B2EEA* 5 B
Ia L, BERIBMEAMK K B2 L S5 1,200 keal
YRR EBEETAED, FRLIZZAVE—&E
(ZIERFIR SR THI D -

% LD LIARERTH AT VY I ¥
BT VEF= v, B o-3JEMiEREZ AL
7otz b2 H| %, Bacterial translocation @
BEA»CEEORBREAHHATEILD
EEEN5,

Bacterial translocationX§ 3 & L CEIRMHILE

B (SDD : Selective Digestive Decontamination)
ZITH T LIZXY, HLERADS 7 LABHER
REHR % B4 &4 5 Z & TBacterial translocation
BT A ENTE S,

G PIKTE D overgrowth [ & LT, IEE %G

NIRRT L2 EME L-ILBEE
% EDER (probiotics) & & HZ2BEAHMEO
BREZRET 2 EYMMEDOR S X, MBHE
REEGUEESIR, WIS, RPMEEELTA
BRSPS EDRZ LS, BUHELATE
probiotics (X HHTH 5,

C. BENRIARFE
CIEEREEAR, FEERETR, JOERT R AR,

BT ROGELREL LTRELHBT S
A, BEBEFAIOREHELISBE L T2 ER, &
BB OME ) 73— D EEED 345LL
L OREFI R DOEF TIXEEORS
RREEE M L 2 idde S v,

TRRED TR TIE5~7 HUNIZAEE 2 R
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FFERE (FFHEE) SEERFRERICET
LEBEERF T LT IRBMMBERTHY, RY
HEEHLVWREETHRLEOBRFEOERRES )
eﬂM%mzf§iof<ﬁmL&w%§@u£
ZETEHELAEENEHETHS. FEEICH
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FIR-AIEREKD 2 OO ERPHEICERICH
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bEBOOLNE. 7-77L, BROLFDOTVE=TIE
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ERDEFEND.
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EE, EIbEHIm, FER, REE, SEEE - HEi
- BEEDARKRES, FIREOCBEFHZRSREK
SERBCLABRET VNTYANHY, Th
XD T UYESTEEENST Y ESTEEN
i L CHERE ERZSNS. MRETIIH
0% DOFNME2rDOFREBEDZEINT NS
2, EEOARBEBREOES & T RITHEVHEIL
EHMIC L ARERBASL, FERIHL2TEZW
PEASEML T2, BERT & L TRERMIE,
BEAL, KI¥E BEOE BHERE (LK
FRUYL, HUTA TRV IA), KTV
TIVIEREDHY, FNOIIHTAARD I
TLTITS.
b. REEH
BENTRETAET VEST R EDHENED
KBTI EEELICHRTAZ &6, FR-K
BREXZETAHELETIIELEBREDNCLY
A5 \CFFERE % BET 2 EEAMEDREICSH
. L7zdto T, B LFETE L RERELN,
EE-TANVTF—HHEESL QOL - REIFHELHK
ETHODNERTH LY. EESE (BELE
PE) TR OENARE (RERIREERZ L)
DEICIFERMICIMBEL L, BEEFLE LR
HBIRFEEEHZITY, 73/ BEAIISESET I
/ ® (blanched-chain amino acid : BCAA) %%
{EFL, FFHET 3 /B (aromatic amino acid
AAA) 24 BELBHREART 3/ BREiE
B EHVD. BEEEL CEOENA IS
RolBETHERT 2HFAERERRERICEY
Bz, HACEERER LRETA.

2 Rk

B PERE

BETOT Yy E=T7 DERS L ORI ZEIF]$
LEMTERTS. FEO7 VE=TETERFRE
LT, KEABIUEEDpHETICLET VE
STEECENONH, BREEEROT Y E=
THROTE BEEHTECEEEERTIER
LI&%AWﬁ%@Lﬂﬁﬁﬁﬁ&&#%lgﬂ

ENVE BT - BB - BRE/AT

. TM63)

-&%?%abf%u ERRS, RS
“"“ﬁaﬁ%D&%L M7 %= 7R

M= VAR ERGIZ O NRALP T, F
RRLEBBHEED 2N e, IV TI547
AVLBNREFTH 2. RORMOEELE 41
7V u—-ADEEEREETT). ERZSO8L
DRI BHEDOHRI IR ENZHCHY, &
HRHMERELICL2/T Y E= T MECK LT
EXIZEHMTHS.

; P A H 15
CEEOFREBERRS
23 0Y0—-X (B00mg/mL>¥Ov7) 18
30~60mL, 1H3M
s ZoYO0—-X (Bg-9g%k-P) 1H3~64
1H 3
RIS v (BERX) 1H3~64, 18
.30
| TEIRRS
:5Y0O—X B00mg/mL¥Owv?) 1@
50~100mL #EELFWVL 2 BEDHERIC
BETRE 18 1~38 (RE&EERAN)

b. FERNMMESR (REEEAN)

BEARADT Y ETEABETH ST 7 LEHR
BHOBBEMGE, NEAOIVE I VABILET
VESTEANG EBRICERST A EREIE LT,
AR EETE T YESTIEINEE SN2V

B L, BEERSIC X 5 EIER RN,
RREEDHFEZEEB LT, 25~ GHHEOER
ZED 5.
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6. 1H3E HMIVRMIERASDD
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@, J\OF04 RiEE DK E = RN i
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NBEBRETREEINLA, #HEE9ICBCAAPE
b2 275, HELETIEBCAA DBV TLET
570 BCAABEIIETL, &7 V€=
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BCAA BEDETICIZFIR-KERE®E5T
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~DBITRREL, BRLLTBEEEEEDE
DEME 76T, L72-T, BCAADER
BIFEREREL LTEETH ), RENRED
BEICIAERTFEMERFSLET VTSI VIERZE
NEANRBEEOUELHFTE S,
EREENY, BHBERECRENROEREE
MRERT I ENE WD, FlREEDER R
WREIEITOHMRIT—BETHY, BIZET VT
7 MECRENCELE T TEELL), B
FIF SR B LB D B,
FARLHARBXEXIIBCAA L L HITHEE,
ERE G YYIv, IAGAMRERENTY
ABLCERELEEETH Y, FEMESEELT
B EATAT B 12 72 o 72 B S CHATEBLEI X D 40 ¥
B THAL EEEEY:) 05~07 g/kg D
EKEBEL LD ICHRAAZBHES T 5.

S RFB

C AT B PR
: PZ /LMY (200 -500mLF) 1 & 200
~400mL, 1 H 1~20@
S EUAJZ (200 300 - 500 mLFE) 1
@ 200~400mL, 18 1~240
WFNH 100~250 mL/BOERE TERRICK
R
L FRMERERER - BRI
» PZ /UL EN (608, 208 kcal Bc&&) 1
He~3a 182~3F
»~J{ED(B0g, 310kcal®) 18 1~23,
TH1~21[
BREBRATOELEIHT2ARERERZ
R BREBRDTATEERFEU-NT (4g
. EE&FEN) 1H33 1 B3EICEE - #iR

d. FBERREI
FBORERBECBITA2IN=F VIS VAN
WNRIS—EERERPERGOINVY I VERER
DEETHEET A ENCEEES (1 H600me)
v UIIBREEE SR (1 H 300 mg) 3 BO&KS5 T 5.
FREREIC 5 5 BHER S L TORMEIRES
MIENTWEWZ ER L, EABEREHR
FEE R EORBARSAICTTAGEBEED 1Dk
LTHLEMITON A, BEBEBREL LTELE
bRTWARTI LYy (Fu<wyr) 3HAH
DUBENR L, HEBERD D2V &2 SikE
BAREFEICEL TS (REBERM).
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10. FFEEZE/b. RUR AT IEANAE
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FFHEBIE Tt GABA-R Y VP 7¥E Y (BZ)
TECEEFIREVALND LOBREIED
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Introduction

Abstract

Background and Aim: This prospective control study examined whether supplementation
with branched-chain amino acid (BCAA)-enriched nutrients can help maintain and
improve residual liver function and nutritional status in cirrhotic patients with hepatocel-
lular carcinoma (HCC) after radiofrequency ablation (RFA).

Methods: Subjects were 49 patients with hepatitis C-related HCC who underwent RFA.
Two groups were formed: BCAA group (BCAA-enriched nutrient, aminoleban EN) and
controls (standard diet only). Event-free survival rate, liver function tests, and Short Form
(SF)-8 scores were evaluated in both groups before and one year after RFA. Energy
metabolism using indirect calorimetry was measured before and after 3 months.

Results: Complete data were obtained from 35 patients (BCAA group, n = 20; controls,
n=15). Six events (death, recurrence of HCC, rupture of esophageal varices and liver
failure) occurred during the observation period, but frequencies of these events did not
differ between groups. Event-free survival rate tended to be higher in the BCA group than
in controls. Among the parameters of liver function, serum albumin level was only signifi-
cantly increased over 6 months, and remained at similar values for one year (P < 0.05).
SF-8 scores for general health, physical functioning, and social functioning were signifi-
cantly elevated in the BCAA group (P <0.05). Non-protein respiratory quotient was
significantly improved in the BCAA group (P < 0.01).

Conclusion: Supplementation with BCAA-enriched nutrients for one year in cirrhotic
patients with HCC after RFA therapy can perform safety and improve both nutritional state
and quality of life.

recurrence.®'? If HCC patients with HCV infection cannot receive
anti-viral therapies and surgical resection, repeat therapy for recur-

Hepatocellular carcinoma (HCC) is one of the most important
malignancies in chronic liver diseases, particularly liver cirrhosis
(LC) due to hepatitis C virus (HCV) infection.'** Although liver
transplantation represents the ultimate therapy for HCC, this
therapy is limited by the availability of donor livers.® Therefore,
hepatectomy is generally the most curative therapy for HCC less
than 5 cm in diameter with <3 tumor nodules. Furthermore, the
surgical operation can be performed only in HCC patients showing
good residual liver function capacity based on Child-Pugh classi-
fication.®” Nonsurgical therapies thus still play a substantial role in
the treatment of HCC. Among the nonsurgical therapies for HCC,
percutaneous radiofrequency ablation (RFA) is relatively noninva-
sive and has been evaluated as a useful therapy in terms of
providing local radical cure and ease -of treatment during

1550

rent HCC is essential, resulting in further impairment of liver
function.""'? Residual liver function capacity thus needs to be
maintained to adequately treat recurrent HCC.

We recently reported that in HCC patients with HCV infection,
serum albumin (Alb) level at one year after RFA therapy is
decreased and high Child-Pugh score (= 9 points) is a major risk
factor for decreased liver function capacity.'® This result suggests
that nutritional support therapy may be warranted to maintain
residual liver function capacity after RFA therapy in patients
without anti-viral therapy.

To improve the status of malnutrition with low serum Alb level
in LC patients, both branched-chain amino acid (BCAA)-enriched
nutrients and BCAA granules are widely used in Japan. Previous
studies have shown that supplementation with BCAA improves
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nutritional status and event-free survival rate in LC patients with
hypoalbuminemia."'® In addition, a recent study indicated that
administration of BCAA granules prevents the occurrence of HCC
in LC patients."” Conversely, supplementation with BCAA-
enriched nutrients can improve malnutrition and quality of life
(QOL) in patients with advanced or non-resectable HCC.'®-
However, whether long-term supplementation with BCAA-
enriched nutrient in patients with HCC can prevent the aggravation
of residual liver function capacity after RFA therapy remains
unconfirmed.

The present prospective control study evaluated whether supple-
mentation with BCAA-enriched nutrients can effectively maintain
residual liver function and improve nutritional status in HCC
patients one year after RFA therapy.

Methods

Subjects

Among 77 cirrhotic patients with HCC who underwent curative
RFA therapy for local tumor in our institute between October 2005
and October 2006, 49 patients who met the study criteria were
enrolled. Selection criteria were as follows: (i) age 20-75 years;
(ii) new-onset cases that underwent RFA; (iii) serum Alb
concentration = 3.5 g/dL; (iv) ascites and/or edema; and (v)
within grade II coma of hepatic encephalopathy or history of the
same. Exclusion criteria were as follows: (i) age > 75 years; (ii)
cases of non-curative treatment of HCC; (iii) cases with serum Alb
concentration = 2.5 g/dL,, or cases with total serum bilirubin
level = 3.0 mg/dL; (iv) cases in which a BCAA-containing enteral
nutrition product was already being administered; (v) cases com-
plicated by Red Color sign-positive varices or encephalopathy of
grade III or higher; and (vi) cases complicated by severe diabetes
mellitus.

Compositions of the patient groups are shown in Figure 1. The
patients chose the entry in either the BCAA group or control group
at free will following full explanation of the aim of the study:
patients receiving supplementation with BCAA-enriched nutrient

Total number of patients

Effect of BCAA for HCC patients after RFA

(Aminoleban EN; Otsuka Pharmaceutical Co., Ltd, Tokyo, Japan)
(BCAA group, n = 25); and patients receiving standard diet only
(control group, n =24). Among these, seven patients (two cases
that could not be followed-up, one case in which residual cancer
was found, and another four cases showing poor compliance with
the allocated therapy) were excluded from analysis. Complete data
were finally obtained for a total of 35 cases (BCAA group, n = 20;
control group, n = 15).

All patients received full information regarding the purposes of
this study and provided written consent to participate. All study
protocols were implemented in accordance with Japanese Good
Clinical Practice, after review and approval by the Institutional
Review Board of Iwate Medical University.

Hepatocellular carcinoma and numbers of nodules were diag-
nosed by abdominal ultrasonography (US), computed tomography
(CT), and/or magnetic resonance imaging (MRI). All subjects had
HCYV infection, defined as positive anti-hepatitis C antibody and/or
HCV-RNA and LC. LC was also diagnosed by biochemical exami-
nation and imaging methods using endoscopy, US, CT and MRI,
and/or liver biopsy.

Peripheral blood counts (red blood cells, white blood cells and
platelet counts), liver function tests, prothrombin time (PT) and
tumor markers in blood (alpha-fetoprotein (AFP), lectin-3 fraction
of AFP (L3-AFP) and protein induced by vitamin K absence or
antagonist II; PIVKA II) were measured by commercial kit (Eitest
MONO P- 11, Eisai Co., Ltd, Tokyo, Japan).

Background factors of patients are summarized in (Table 1). No
significant differences were apparent between BCAA and control
groups in terms of gender, age, total bilirubin (T. Bil), aspartic
aminotransferase (AST), Alb, PT, and Child-Pugh classification.

Study design

The primary endpoint was time until the occurrence of events such
as exacerbation of liver failure, rupture of varices, recurrence of

Table 1 Clinical characteristics of patients at entry into the study

assigned
n=49

BCAA: 25
Control: 24

l

I

Patients subjected to safety Patients not given assigned
analysis therapy
n=42 n=7
BCAA: 23 BCAA: 2
Control: 19 Control: 5

[
[ | I |

. . | Non-radical cure
Patients analyzed Non compliant Lost to follow-up of cancer
n=35 n=4 n=2 nel
BCAA: 2(-) BCAA: 2 BCAA: 1 BCAA: 0
Control: 15 Control: 2 Control: 1 Control: 1
Figure 1 Details of analysis.
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BCAA (n=20) Control (n=15) P
Sex (male/female) 13/7 9/6 n.s.
Mean age (years)' 65.6 = 7.0 66 * 8.1 n.s.
Child-Pugh grade (A/B/C) 8/111 6/8/1 n.s.
Stage (I/1I/11) 6/11/3 5/8/2 n.s.
Number of tumor (s)* 1.8 (1-3) 1.8 (1-3) n.s.
Size of tumor (mm)* 20.2 (8-29) 19.8(7-28). ., ns.
T. Bil (mg/dL)t 1.18 + 0.6 1.16 = 0.46 n.s.
AST (IUL)' 54.3 + 30.8 58.8 + 36.9 n.s.
Alb (g/dL)' 3.19 £ 0.21 3.18 £ 0.21 n.s.
PT (%) 92.2 + 3.6 90.1 £ 35 n.s.
Plt {(x10%/mm?3)" 9.86 + 4.3 10.7 £ b.b n.s.
BTR' 3.35 0.9 3.31 £ 1.1 n.s.
AFP (>100 ng/mL) 8/20 (40%) 7/15 (46.7 %) n.s.
PIVKA-II (>40 mAU/mL) 6/20 (30%) 4/15 (26.7 %) n.s.

These values represents mean = SD.

‘These values represents median (range).

AFP, alpha-fetoprotein; Alb, aloumin; AST, aspartate aminotransferase;
BCAA, branched-chain amino acid; BTR, branched chain amino acids and
tyrosine ratio; n.s., not significant; Plt, platelet count; PIVKA-II, protein
induced by vitamin K absence-ll; PT, prothrombin time; T. Bil, total
bilirubin. :
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