POeGAABISGIDIVBIIISAT
eecsa222

e

2930206303329 3 3033339933 23909

TEAHD, AEENBELERTERNI LD, BELAEA—BIEEIITZAL)
T HLEND L. BERKTE, B5NSAEHIEE JARD 2001 # B8 L2455 5
@45 ERBNI ErD, BETE, JARD 2001 BEDH SNBICHB SN E & &
FUEHISEE & MEFECETOTEHIS NG 2 L35y (ML 5 2 8B s h7e
V).

4

BEtAlsEE

UM EORECEEEQFAIIIBEDOA Y v —CTHWRETIEHS2Y FHAIRHC
OALZWEY Ny 7 VhEEh, FREBECRETREZIRAZENTNES ¥
HF=7—=7 (FAF Ky b - RETEAXA V3 1) (B2KE) #70NAEFTH 5.
F 7z, RTREHBOFHENZIEN =R TR E v ) (- R RE TREES (77 3(8k)
DVRVLNTVA, ETEHEE 2 TCHOEEICL 2EHAMEDHERIEICME S S 2
b, EELOMRTRTTA KA (54 TRy b - FETLAA Vb F v 1) (B
28) AT, FHECIEDRY—ERICZALET TR TREHZEAICIZEA
7i& & OFTAMER FRARLS .

B EEHAE

EBEFE (arm circumference : AC) & TSF % #l & B 5ol EBioo s = CTHlE L,
ACHHEH LA MAC & TSF OfEZ L EIZE 3 123 EHWT AMA B X UYAFA
»EHT S ZoEHNT, ERFEEREALARZL, BORKSEZ—FLIREL-HEH
DLEBEMEEETFTIVELTWS. ‘

1) EEERE (AC)

FlEBo RO ERid s (BREEOBEERERERBELORE) (4K TLHE
BBEELZBEET 5 (cm). FHAMZEDEREDEIZIZT © 90° (28T TiITw (B 4 FAR), &t
BRI IR > THRIELREEE 32 (B4H). 1 v —7—7CTHEE EELE
WEREICHD - BICHhTIIC® LD, T—THBERIZODLAZMETO0L cm OFEPEE
TIEREICEEY 2L LKA N ThHA. FHANZ2EITV, 3REDS mm IR OBE
I EDEHEE FEERT 5.

2) =SB TRERAE (TSF)

ACZPIE L85 0E TREZEET A (mm). BEIZL ) FEAZEEDOESELHD

BEERZ 555 JARD 2001 fERLOBICIE, AC ZEHAIL7=Bi% bic L-@BAzE L, Ft

2 BEHEHAICERT 2EHAIRE
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3 -;::.-;a}o:o?uauaaavza’aqaanaaua:ousaoao:aoaa oooooo MAC TSF' AMA. AFA é}ééfﬁt

H3 LEHE (AMC) 5L ULBEBER (AMA) ORHY

Eiw LD EROKER

< LIR=FERR TAEHE CRIEE /2)° -
(triceps skinfold thickness : TSF)

LBERE (arm circumference : AC)
LBRARE (arm muscle circumference : AMC)

AA (cm2)=[AC (cm ) l&/4nmr

AMC (cm) =AC (cm ) —m XTSF (mm)/10
AMA (cm2)=[AMC (cm ) 12/4n

AFA (cm?2)=AA — AMA

AA :arm area (IRER)
AFA  :arm fat area (LB TAERRETR)
AMA :arm muscle area (-BEEE)

F4 EBFmOREEEEARR (AC) DRIE

i g G

1. WEHRIEISIIBMIICED, FIERORIBIDAN%Z 90 EICHITS.
2. BIE (A) EREBHE (B) OPRACENZRTTS.
3. STRIRICIZFEFISR D TRIELICIREEE TS .

(X5 &)

BIE 2 AE iR THIE LB TRl L T2 (B5%K). hofosn5 Lem #
N2z, IR EHAESET A L9000 A BRI, 74 KA OO%E
RBICEEICHT (BEH), EMI—EGICR S T Tk S AT 3BHICEHNE2nm
DEWEE CERICHEA L BT LK THS. AC & FHEICEHNG 2 BTV, BREDN
4 mm PNADGZEIZF DG E LT 5.

3) LEEEFE (AMC)

AC, TSF %I L7=BATOLHSHEREOBRETH ), 3T THEArLH
H¥ 5.

4) ‘tREErmEiE (AMA)

AMC LR UEMITO LG MEROBRETH ), B3Ry itEATHETS
(cm?). JARD2001 Tl BOEE* ER L EFLARELTWa2, BEAMAL B
HETIE AMA 205 10 2 L, THETIZ65 25 .

5) EBiETRERSERE (AFA)

AMC, EBERSHFTRE & UMz CoR PR R OBERETSH ), ACPORELLL

BEERE (arm area: AA) & AMA OEL LTEHTA (cm?).
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I. #WEHAIEE AC ZEHAIUTchie EICUTRIBMZIE T .
2. ACZRIE UTcHhmdD 1 cm THDBAREEIED T TOFEH LIFD.
3. T4 RA=FDOZEREHRBICEEICS T, EIRD—EIRICEDETIFTATEAITD.

(32t 6 &)

FRLZ2E D1, WINOWEBESHBASTEIIKREEEBEZXTHI LD, #IE
PPk ERD L BETIINEEOMRIIT T LEEFLETH ), BEOLMED S
WIZEE 72 E Tid TSF ORlEIRE S e,

3k
1) Blackburn GL, Bistrian BR, Maini BS, et al. JPEN 1977; 1: 11-22.
2) =8R{ET, FMAE B SHEORE REFM L AE 2002 ; 19(suppl) © 38-41.
3) BREHAIAEERNESE S BARAOHSFEHAIALE. HRETM & A 2002 ; 19(suppl) : 45-81.
4) #ZIUABEF, FMNEUHN S, FHHEHEHAIREE S ADL. RESFM & B 2002 ; 19(suppl) : 29-32.
5) FMiEAR, BELETF EHARE CMITEARZE REFME/AE 2002 ;0 19(suppl) © 12-19.
6) Frisancho AR. New standards of weight and body composition by frame size and height for assessment
of nutritional status of adults and elderly. Am J Clin Nutr 1984,40:808-819.
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- 3 e WS ITIADIIDVII IS NIEIIIAIID
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:

S EFERAS LI - RN
& N ﬁ%%g A Endo, Ryujin ﬁ%*-‘% Suzuki, Kazuyuki
AN >

‘SQ Fryrk cMEADbES RTP (&, REBREELSIOREPERESOHE (S BIHSE
I REBIEIETH AT EICBETRETH .

- [M7E Al EIFEHEREPRETENEVEZOREREDOFERIMEREE LT
EHETH D, BERECREERENICIEEUEH SHEHES U < [ZERN
R TEDRADNTEEIRESHE (static nutritional assessment) Mg
ELfMEDIF5Nns.

- RTP [& Alb &EEEIL THEEIDMELV S, BHERI (RBP)- #1HENT (TTR)
BHULIFBEENR (Tf) TOREFABDRAIU——_VTIBEL LU TERTH 3.
ZDEEDSBREEEOVRHECE V7 IVE A LITITZABT EHIEHTS
e, ERRHOENRESTM (dynamic nutritional assess-
ment) DIBFEEMEDIFSND.

REFEAAY MBI B ZOEEDES

MiF7 V7 3~ (Albumin : Alb) % Rapid turnover protein (RTP) 135¢% 7 £ 2 2
¥ MIBIT B EBRIHKEFM (objective data assessment : ODA) D¥gHE L | T4 H Tt
AKX BWHNTWEY, EEDHEIRICH> TIIEARNIIBIT2BOBONOEAES
BB ENRNTHD. WITNHFRICBWTERENAEATHY, [S5 [t
TUERBRE] [RASA ] [ERANORH] O 400RFIZE>TRE XN TVWAEZ Ehn
b, KERELUSND S F & RERLERRE (FOGREE TMEBYE L & O RFTE
TR EFURE) OB T A EFERN L REBRIETHAZ LICEETRETHL V.

B7IVIJ=ZY

7% Alb (5F&#9 66,000) (ZIMIEEH DR 60%% L5, M CHREMICAR SIS,
FRAAIIA 14 ~21 B R, OMERLDREEDRE QEANICETZT7 I /B
B, QOEFNRENE GACESREDEBAF Y, YYNME Y, BEiHE: wEEfsiy,
Y7o EONRUEDE), OSBONBREAE : EOSH A H-TWE, &
BAD Alb 25T 2 & N O DEBBEDRT & 2723720, BARLEEZIZLDE
THIESERRMELET 3.

Alb DERIE, FFOEREE, BH, Bl REZLICLIVEEINZI LG, %5
BEUNDE I EERLRET CET T2, BRECENRLZEDR NLVABRET TR, A5
WA hAA Y (IL-1,IL-6, INF-a % L) A3 270, C RIGHEE (C-reactive
protein : CRP) DEBAERET 2 —H T, Alb DERITHFIS N, STHEIMBES W TRE
ELTABMEIMET T3 (stressinduced hypoalbuminemia).
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PHIII8 IS0 220553390533 39339230893233000a4 uauaoa[m:§7 =~
BPZIT=Z, RTP U‘}
' R (2 (’/e(_'/

®1 ME7ILTIEIREETTRAE

WERHORE wooooeer SEERMMT LT Y M
WX RE

OBFOHRETR - REWE, WUFRERE

QERUET BILETL, BMATA, FEZ

QUSSR % 7 O~ CIERE

OL Y17 = BEREIRE, BIURMERIE, X b, S
Wi KA1 2

MA&BRHEE E TR EEINT 3 L1445
BEZ7IL73CME (—@%)

MESHIIIMERD 15 ~ 20 Ll LD Alb 37— L & W CHE 1Rk ae AR oTH

0 (MEPI 30 ~ 40%, MESHI 60 ~70%), MAD Alb ASRAT 5 & MAI T — L4
5 Ab FMERBET 5720, MF AbBRECKTHIBIESNL. F72 Kl
b A EMERRAROEBMEZ &, Alb DMENBITAMREST 2 = L2 n s
%. I Alb EIZEBEREORPITE b7 ) FRET PRITEC L 2 BH sk
DIEIR & LTI RIIH O RBREOHEEE BRETLAA VM) L LTERT
HY, WEOHMEND?LLNASNTEVEY, EBDL I, £NER CLmll F
7 B REREDA LR, FRGHRE) ICLoTHEL SIS (F ). 27 43
MBI ONHEE ZILET 2 ICEHBSIIRT, RBEHROFDHEHERLE=5 ) v o
BELTIRBETIE RV,

& Rapid turnover protein (RTP)

R D Alb DFRE I B R /20, BHETREL-$ERZOHER, BE
To TR REEEDORMEZ ) TIVE A MHETHEIEL L TIEBER2H 5. RTPI:
Alb IZH L THEEAAEC, MENT -V LR nZ ehs, BN EETIZEIT2
BB REREL LTZOERIROEE SN TED, BEIELRMOEL,S, @miE
Alb IZREIRIZKEIBE L LT RTP I AR 2 B8 L LTRSS 2 & H
Zw. RTPIZIX M5 Y AY¥ 4 LF ¥ (transthyretin : TTR), L5/ — VS EH (retin-
ol binding protein : RBP), FJ A7z » (transferrin : Tf) % EDBEETNEH Alp
ERIBRICWIT N D REBEIHFENTII R, RELR EOFEREDIIOFREICKR
FErZTHZ NS, NEBEBOHRRICII+SLREENLETH S,

N7 Y24 LF Y (TTR) &, MIEEEERIKET Al L ) BEEICKE S s 2 L
MPH7LTIVT I Y (prealbumin @ PA) & LidhTwi BHIHFETER SN (13
PIChilRAERE, MR ETAR), FREIK 2 BOER (5FERH 550000 THY, FUk
PRAEVEDH A OF v v (thyroxine : T4) #:EMT 200, TOHEEICEI) b
YAFAVFrEIIENTWA. RURTP THALF/ —IViEEEHEBEEKRE LK
L. BlE2»LDLF ) —LoORHZHFCEV)IE6&bHELTwA. TTRIZVEAT 3
JBTHH M) TN T 7 v ESTFRICAEELR ATV L vz, BHERS
KEREDLE % T HLHPIIRLT B2ENARETH L L ENTVE Y. FFTOERDIT
AEXRM T CTHEMREINL I LRHRARPE Y I VRZOEEZZT RV I L LY
THb, —HT, 70— CERELHIRBEETERE SIEREA 7O FRREO#
(TR hasyy) EREBCIZEENTTET A -OICBELRL, BERRXZETIRMT
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BEMEERRT.

LF ) —VESEHR (RBP) &, FEAAGK 12 EEL, €93V ADKRBMEYT
HBHLF ) —VEESLTHEERZEICERT 2EE2H-oTWE, FERTERSIN (5F
B 21000), LF/—nkEbicmPicgwshicg TTR GEEFRE R L TERLT
WBDBERHAEISEEBS NI VWEEE O, EIREMARKICLF ) —VERBL
7=0%, TTR 2SR 27D RK A, CEA SN, HEURME» BRI TE
{b%ZF5. ¥F 3V ARZETROFNOGWAIEFH S ND DI M EEIET$
B, —F, BAETITRREBEBADET RRME BT 5 5HIMET 572012 RBP 1
BNt A2 Mo NT WA

Moy 272) 2 (TH 13, FRER 8 HOSBEUEER (9FE5 80000) THY,
BOLICHRTERINS. TI19FIE2MEDERA >~ (Fe¥) LREEL, H2 BRISER
THZREZFHE-oTWE. TIDHETOEELIX, FEKOEPLELARLAVE Y HE5IZE
B, FRAVLEBEHRNZ L6, KEBEDE=%Y) VY /5IEL L TOERIIMD
D RTPICHET B EZ L,

INSDRTPIRWTNBEDRET—H—THIEVIREEZHERTVBEIENE,
MEREDHEEDETARKEICLELDEDD, REEEZRMT 2HD20) %8
AT B72DIZCRP 2FRFICHIET AZ LRI NTEY, E£BRE (FFRESLLKE,
'%'47%%#&%*“5"‘“ BB &) REYFEH (R704 FEELRE) OFELEE LIS,
MERNCKEREL BB T, 2 LAKUITH 5.

}Ed‘gwtgﬁaﬁ%wb‘

IR R

AR & 912, [iE Alb i*%l‘ni') 4 &'_F&ﬁéf‘& &wg%'ﬂffhl_ ‘) A @W%%}S—L
BLL, %E?J}‘i@%@ CERER, FiT - B8 - EREDA ML R, FAASHELYE) I2koT
HEEZITAD, REBEDNDA ) -V 7EEDIED, REOEPN 2 THRLEUE
BED) R, FEEORIELLTOHAVWONA. T/, FFHBTEEMICERENS
ZEND, BUFRBICB BIFEEDFESE € D EEEFEDIEE (Child-Pugh 4
Sﬁﬁ) & L'C LEAINTWE (FR2). LA oT, IMiF Alb EidEHREERLAHLTEH

BEVWBEZORBIRERLFHFMEEZEL LTEHATH Y, EARBLHEEL BLHHMNICIEE
Lo HiHED L CIZREIMN LR TE 6 2 XX EFIYRESME (static nutritional as-
sessment) DIFE LB DITHNB.

—7 D RTP i Alb &l L CRBEAAE V720, HEAL (RBP)- #HEA (TTR) b

*x2 H‘Ex@i }*ﬁ}iﬁ (Chlld-Pugh‘}HE)

N

T.Bil. (mg/dl) <20 20~3.0 > 3.0
Alb (g/dl) > 35 28~235 <28
PT* (&) > 80% 50 ~ 80% < 50%
gk L vE hEE
B aE L HE BE

(I~ . (I ~1v)

' F%’((ZB—rF?LE () TRRSATVBY, bPEOERICEHE TELEETETR.
SEHMEIR, JL—K A:5~6% B:7~9% C:10~15&¢& LTHE.
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938327333393 03ama03 =T ==
mE7)LIZ, RTP olbes

L<t il_if_L (T1) T@%%TE@Z JN—= VBB E LTERTH 2 - c‘: b2, Fo
ZILENL %%%ﬁ{f@}ﬁ%# IBZ)TNE A LIZFTABT EAS BETHBELhs,
SEEHAHOBAIREFME (dynamic nutritional assessment) DIEHE L (BT bz

nfﬁ“ﬁiﬁ&nfﬁ“ﬂ%@lia%n“ o

IR TR

HEZHEICBIT 5 ME Alb 0)7R|JE i Alb t’éiﬂ %’:}Té & ’ifﬂ}iﬁ Lf*@im ox;
ﬁimf@%#,ﬂD&&t@%E%ﬂﬂmﬁ,%iwﬁ&ﬁ@é“.éiﬁku,7u
Ly L=« 7)) —iE (bromcresol green method : BCGiE) 7uazLy—) .
73— 7" )ViE (bromcresol purple : BCP %), BCP M RED 3 DDRIEENDH 558, [F—
BAETHACTORAIEEICL VHEENER2E 2 L2 2HEICBLLENH S (2 3). BCG
& BCPILIZ & AEEDZE IR TIdH A48, BEDRREIC L ) AIEMHEIZEH
HAZEDVHAH. BCGETIE, 787 Y4HER CRP L OXERSHEICL > T AbE%
BREFE S B ATeEDdH 5. —H D BCPiRIIBAEBERLEEL LD )BE(5-Y Y
VEYDEEDOSBE) TIhE/NHET AR HZ Y. T BEHESRKETIE, £E
ETIVT I VOREEIMEDOBEBARS I L TEWDIBREFET2 2 LMo hTn
b, L7zdSoT, FHREBEIZBWTIE BCGEIHREN TS,

F 7, IMiE Alb i, [HRIMAEGI] OEWVIZL D EBL, BAMIL Db 2o EENRIc
fExRY. ROAFLOENZL D AL EOEENCIZMERD [EFKE ] 2BRELTED,
VAL TIEMERNDORKEIZ EFT57:-DICMESTEAD SHMEEEICBEL, SRE
LTMEEALBATE 20 Ab R LB SRS 2 5. £72, Alb IZHEEA
TNV REVD, FEHIZ L VBERIFFICHESNEZLELEHOERELS. L
72h3o T, BENICHEREOELEBET 254121, Rinz [REAZEER] I2F—1
LLENHD (E1).

—HADRTP I, PURHARIGIC X A REYW I Ko & ¢ THELREZRIET 5 NIA
% (nephelometry immunoassay) °&:@F %3 5 TIA i (turbidmetry immunoas-
say) \CLAMEEREVERTH D, WINLBBHMOBERE 4T) THIUIELEL
7ZHEEDLHFSNS. TTR B X URBP 2 HAZ R BB OFEIZ LB D2 v D
D, T TIXHAZLE) (RFAICEME) %%FL, TTR & RBP @ NIA #I2 & 2ETIE, IgM
BYyo< b4 FEF (RF) BHEEECBVWTEEEZRTES H LI LIEETE.

%3 @,isz 37T I
[ 7 U >
e . h.

/E“E.a)ﬁfﬁ

‘57E§§>u%®§é§f7uju>
SEX CRP) &XERIC
- MERECREREFEDOAEEBN LA
. e EUNEY, AUDHE
BCFz  Hmoed HMA < HNA CFILT I hOHMADEEFET T3
REE (BT e, RS TaEERT.
CTINTIEEME (6-EVNESE

BCP#RZE RiSET HMA = HNA E) DEEF#ZHIILW
CAISY N EBEEN DT

BCG i& —HBRIC HMA = HNA

HMA: E RXILAT RT7ILT I BRBET7ILTIY)
HNA: E R ANATRZITI Y (BBERBITZILTI )
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zeoel

1 ARBEENRBEICETB7INT I AMEQOH (BFERKZMERB 2009 %10 B 26 A)

120
[ ABEBE |
100 ’ LRSS
80
# , !
60 —
21 S I I S
40 =
- R L
20 — L | .
| : | e E s
1. [ ] L 1 : 1 i ! V 1 ' L ! ’I J 1 . 1
09 15 =20 25 30 35 40 45 50 55
§ { { { { { § § § §
14 19 24 29 34 39 44 49 54 59
Alb (g/dl)

ARBEDOTILG I AEEERICZ<HH LTV,
EECEEEDWENVETHZH, BETHIERE LT [FROFGEL] »PEHIh TV S,
(BRRREERHBE =ASHERLYMHE)

AV EY (A MOTY) @BFCBITS RTP OERREFREFETHZ 26, HE
% RS BRI, M CRIDRERE 2 EOEYERBICLEET I LELH 2 Y.

ik
1) B & TILTILEREHOOBIZL L CET D ?. BAREREFSREE 2008 ; 111 127-134.
2) KB & A ME7IVTICOBRKRNESE. BRFRIZE 2004 1 48 1 513-519.
3) FEEA. TLT7LTIL(RNIRHYALFL)DRIE EBRERNEE. InEIBEA, R BRT7ILT I V%!
AF 4 AIE 1 —% 1999, p79-87.
4) KR . GBIER. In i EIBEA, R O BRETIVTICFE AT 4 HILE 2 —%t 1 1999. p65-77.
5) #2ARR= MET7TINTIERE BRKRE 2004 ; 48 1 537-544.
6) Dufour DR, Lott JA, Nolte FS, et al. Diagnosis and monitoring of hepatic injury. I. Performance charac-
teristics of laboratory tests. Clin Chem 2000;46:2027-2049.
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J AR M RAE

B - K —F

FAPERAE (RFESEE) EERFEER AT
ZEBEECIL T ABMMRERTHY, Ry
HEED L VIERETH L2 EOBREORRES )
DRIFEZMA T Eo 7 RIE L2 WIREEIZE
HITEKAETENIBHETHS. FEEICAS
N5 PR DRRETERR I IX, FFHlifarkseEE L
FIIR-KIERERD 2 DO ERNPHEICHE IZH
ELTEY, BRNICIZFERBEEDERIHE
547 CREAR, #i) &PIR-KBEREKD
ERDE 547 (BEERE, BMKRE) 458
ENBY. HEHRLTRIGITARES (Fis
AE) DREICEAEEINDI EDDL, BRENRKR
ROFDEEEHENEDDOTEETH 5.

BHi LA A

FFERE DT X, FERBDRE, FiRERE,
BT YEZTHEYEUHERKRERE BIREG
BE (BEE CT) BIUBmSMEERLZ S
OIEEBLEN LOoOORAMICRENE. FEL
T, EERm FEEEE (& IER), &
BiE, SEFE - HEE - BREOERKRS, MR
KOBEEEH VKO REI R ZLICL 2
BRET NG VAREICE ) T VB TREAE
M 237 vy E=THEENEEL, FHERKEZ
BT B,

FREEBZORKEEL LT, BHREE Fi
R, FHEOR*RDBHEITE, 72775 2mF
TYE=ZTOREEZT . R, BoRBEMEER
B BRARESE ELE REBEUHSE B8
BEE, ERUERFZEFAINVEEERLY), BER
MBI L BIERETIME, ST VvI—hEBL
UCT7Va— VEEBREERE (RE TAE, Wer
nicke AXfE, Korsakoff BifiE) 7 &b ER L THESI
PWEITOLEND L. T, I~1EORE:
9 HAI1TiE, TiE/- &4RE (flapping tremor,
asterixis) PERBIND Z AL, BEREIC

i~

B TREGHHETUE AEDORELR =%
bROOLNE, 2721, BROFOT7VE=TE
WEEELLTLOMHEL R0, ROREHL
RRARALEE, AL2AD,

WL LE[EL & 2D
BIEO—IE T4t ] | B |

BoNHEELBERT 2 LEN D 5.
BEICEL T, FERROBRFBER MR
EOREXTHIBEBT A LB ENELED S
ETEETHE. HEOEKRIE, 7UyE=T RS
D L-HEYEORELTIVEEED LTS
RHEREORLETH 5728, EWHEBIFTEBRER
RETHELZEO—BBEL BT LTI RETH
B, T, FEETIIERERSERR A6
LTWAEIZENRZNT 0D, BRESLIEED
TS YT EEENITY) ZE L RYTH 5.

T EARHOITH

a. BRODFFE
FREEORERNLFERL LTEEEREDBE

TORICE DOBEERKEDABBEEDER

2009 F(CHMNEIRZIZRESS (European
society of parenteral and enteral nutrition:
ESPEN) hoRRINICERFEICETDIHA
RSAVICENERE, BHELI~IV EOBEICH L
T BCAABREADHERINTLDHODD, 1
ELTOHICEBEERDT =/ BEgmh\ e
SN, FEERHOU—REUTERILFEZER
MICERT 2 EDBERENTLS. E%ﬁi E
@%%ﬁ&wjmtﬁﬁbwﬁﬂtmutﬁm;
DEETHD, REFECHEIDIEOBVEK
Eﬁn@%ﬁ'ﬁtbb\@?ﬂié@%ﬁt% l~7»r/o> -
ERDEFEND.

A) Plauth M et al: ESPEN guldelmes on parenteral;
nutrition: hepatology Chn Nutntxon 28: 436-444;'»’

2009
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BEL, HbEHm, EH, BRYE, SEEE - EE
¥ - EREOBREIRES, FREOCBRRSLHEA
ZEREBCLHEMET VNI VANHY, Th
DIZLY) TV E=TEEENST Y E=TERED
B L THERESER SN S, BRETIZH
0% DFUMEHDFREZBDBEENT VDS
B, EEDOAREINERDES L TRV E(L
EHIMC L 2BETRS L, FEIESLITEN
BFEAEM L T 5. ERF & L TEBREMLIE,
BERAS, KIOFE KLE BREEE (L
FRMITA, HUBA TEZVIL), BT
TIVIEZERHY, FNHICHTHINED L
TLTITY.

b. REEM
BENTRET AT VESTREOREYED
REBSIZEZEERCHETLI L2 5, MR-K
BREE T ETAFELTREABEEIUCLY
B\ ERGE % BET A EARTHEDRAEICH
B. LedoT, EYLFREREL FEEED,
EH-ZAVF-RBEEL QOL - RHFHEY
ETA00ERTHLY. SESEY MEIE
b)) F7-13 O8N (AESIRERRE, &)
DEIIZERMICIBEL L, EEE2HLE L
HIRFEEEEZITY, 73 BEHIISEHET 3
/ B (blanched-chain amino acid : BCAA) #%#%
CEFL, FFEKE7 3 /B (aromatic amino acid :
AAA) O BELBHRERT I/ BER
BRZHCVA, BRESEE L CTROBINDTEEIC
2o RRERTHR T 2 FAEARBRERTY
BR, BRAEEAEZ LRFRET 5.

A

. B _MEE

BETO7 VB 7 DERB X ORI % #05]3
LHMTHERTS. AFO7 Vv ESTETHERE L
LT, KBABIUEED pHETICL AT VE
=7 EELRIONH, BRABESOT Y ES
Tﬂm©ﬁﬁ,%ﬁﬁﬁﬁﬁ%ﬁﬁEﬁﬁTﬁm
LI%%”W@%@E@%%E%&Eﬁ%i%h
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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-
rent HCC is essential, resulting in further impairment of liver

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
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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.'2
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

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
HCV 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

assigned
n=49

Total number of patients

BCAA: 25
Control: 24

Patients subjected to safety Patients not given assigned
analysis therapy
n=42 n=17
BCAA: 23 BCAA: 2
Control: 19 Control: 5

I

[

[

I

; : | Non-radical cure
Patients analyzed Non compliant Lostto follow-up of cancer
n=35 n=4 n=2 n=1
BCAA: 20 BCAA: 2 BCAA: 1 BCAA: 0
Control: 15 Control: 2 Control: 1 Control: 1

Figure 1

Details of analysis.
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Table 1 Clinical characteristics of patients at entry into the study
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) 8/11/1 6/8/1 n.s.
Stage (I/1I/111) 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) n.s.
T. Bil {(mg/dL)* 1.18 = 0.6 1.16 = 0.46 n.s.
AST (lULL)! 54.3 + 30.8 58.8 + 36.9 n.s.
Alb (g/dL)! 3.19 £ 0.21 3.18 = 0.21 n.s.
PT (%) 922+ 36 90.1 + 3.5 n.s.
Pt (x10%/mm3)! 9.86 = 4.3 10.7 £ 55 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, albumin; AST, aspartate aminotransferase;
BCAA, branched-chain amino acid; BTR, branched chain amino acids and
tyrosine ratio; n.s., not significant; PIt, platelet count; PIVKA-II, protein
induced by vitamin K absence-ll; PT, prothrombin time; T. Bil, total
bilirubin.
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HCC, and/or death. Exacerbation of liver failure was defined as
ascites, hepatic encephalopathy and jaundice. Variceal rupture
encompassed both esophageal varices and gastric varices. Patients
underwent US every 3 months and new HCC lesions were con-
firmed using further examinations such as CT, MRI, and angiog-
raphy. All deaths were recorded regardless of cause.

Patients visited our hospital every 3 months, and were ques-
tioned regarding subjective changes experienced during the thera-
peutic process by the physician in charge of the trial. In addition,
each patient underwent a physical examination, blood chemical
tests, and US at each observation.

Secondary endpoints were changes in serum T.Bil, AST, Alb,
PT, fasting plasma glucose (FPG), and QOL as evaluated using the
Short Form (SF)-8 questionnaire.?*?!

In addition, before and 3 months after RFA treatment, energy
metabolism was examined using indirect calorimetry (Deltatrac-II;
Datex, Engstrom, Helsinki, Finland) and changes in non-protein
respiratory quotient (npRQ) and oxidative rate of carbohydrates
(CHO), protein (PRO) and fat (FAT) were determined.

Protocol

We conducted physical examinations and biochemical tests as an
evaluation of background factors before starting the trial. Daily
dietary intake was calculated by a dietitian based on a question-
naire regarding the diet of each patient. Thereafter, based on the
guidelines of the European Society of Parenteral and Enteral
Nutrition (ESPEN),? the dietitian checked and maintained a daily
dietary intake of 25-35 kcal/kg per day for total energy and 1.0—
1.2 g/kg per day for protein every 3 months for one year.

In the BCAA group, Aminoleban EN was administered twice a
day (total 100 g/day; 50 g during the daytime and 50 g before
bedtime) with a concomitant reduction of 420 kcal for energy and
27 g for protein from the total calorie and protein allowances per
day. The dietitian summarized descriptions of the nutritional guid-
ance for daily intake of energy and excess or deficient protein
intake in each patient, and this information was provided to the
patient via the physician in charge of the trial at each medical
institution.

RFA therapy

The Cool-tip Radiofrequency System (Radionics, Burlington,
MA, USA) was used for RFA therapy of HCCs. Indications for
RFA therapy included both tumor size < 3.0 cm and <3 nodules.
RFA therapy was performed once or twice a week until complete
necrosis of HCC was confirmed by dynamic CT. Necrosis of HCC
was judged as complete when the ablated HCC lesion showed a
low-density area in both arterial and portal venous phases with
diameter 5.0 mm larger than the pretreatment tumor size. RFA was
performed a mean of 1.8 £ (.7 times in the study subjects.

Statistical analysis

Values are shown as mean * standard deviation. StatView version
5.0 software (SAS Institute, Cary, NC, USA) was used. Cumula-
tive survival rate was estimated in each group using Kaplan-Meier
methods, and differences between groups were analyzed using the
log-rank test. With the Wilcoxon signed-rank test, npRQ, changes
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Table 2 Composite endpoint incidence rates after radiofrequency abla-
tion (RFA) therapy

Event BCAA Control P

Patient (n) 20 15 n.s.
Overall events 2 (10%) 4 (26.7%) n.s.
Death 1(5%) 1(6.7%) n.s.
Variceal rupture 0 (0%) 1 (6.7%) ns.
HCC recurrence 1(5%) 1(6.7%) n.s.
Liver failure' 1(5%) 3 (20%) n.s.

'Liver failure: exacerbation of jaundice, ascites, hepatic encephalopathy,
and peripheral edema.

BCAA, branched chain amino acid; HCC, hepatocellular carcinoma; n.s.,
not significant.

in oxidative rate of CHO, PRO and FAT, changes in T. Bil, AST,
Alb, PT, FPG and changes in SF-8 were analyzed. Moreover, with
repeated measures analysis of variance (ANOVA), changes in serum
Alb concentration during the trial period were analyzed.

Results

Calorie intake

At all observation points during the trial period, more than 75% of
patients were taking the full dosage of the BCAA formulation.
Total intake of energy and protein during the trial period were
29.5 * 3.4 kcal/kg per day and 69 * 10 g/day in the BCAA group,
and 29.3 = 3.3 kcal/kg per day and 67 = 9 g/day in the control
group. No significant differences between groups were identified.

Primary endpoint

A total of six events were recorded during the observation period
(Table 2). Two patients died during the trial period (BCAA group,
n=1; control group, n=1). A total of two cases (BCAA group,
n = 1; control group, n = 1) developed recurrent HCC. One case in
the control group showed rupturing of esophageal varices and four
cases (BCAA group, n = 1; control group, n = 3) displayed exac-
erbated pathological conditions of liver failure. Frequency of exac-
erbated liver failure tended to be lower in the BCAA group than in
the control group, but no significant difference was observed. The
event-free survival curve is shown in Figure 2. Although the event-
free survival rate was higher in the BCAA group than in the control
group, no significant difference was apparent between groups.

Secondary endpoints

While T. Bil, AST, PT, FPG and BTR exhibited no changes during
follow-up, serum Alb increased significantly to 3.25 g/dL over
6 months from 3.18 g/dL before administration in the BCAA group,
and subsequently remained at similar levels for 1 year (P =0.03)
(Fig. 3, Table 3). In terms of respiratory rate, npRQ increased
significantly from 0.81 to 0.86 in the BCAA group (P < 0.01).
Oxidative rate improved significantly from 25.6% to 43.97% for
CHO and from 45.6% to 30.1% for FAT in the BCAA group
(P < 0.01) (Fig. 4). The oxidative rate of PRO was unchanged after
BCAA supplementation. Conversely, the control group exhibited
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Figure 2 Kaplan-Meier estimates of event-free survival rate after
radiofrequency ablation (RFA) in two groups. Events for the primary
endpoint include aggravation of hepatic failure, rupture of esophageal or
gastric varices, liver cancer recurrence, and death due to liver disease-
unrelated causes.
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Figure 3 Serial serum albumin levels during 1 year after radiofre-
quency ablation (RFA) in two groups. Data represent means * standard
error of the mean. —e—, branched-chain amino acid (BCAA) (n = 20); -O-,
Control (n=15).

Effect of BCAA for HCC patients after RFA

no changes in either npRQ or oxidative rates of CHO and FAT.
Furthermore, the BCAA group exhibited significant improvements
in SF-8 scores for general health (GH), physical functioning (PH),
and social functioning (SF) (P < 0.05 each) (Fig. 5).

Discussion

Protein-energy malnutrition (PEM) is known to occur frequently
in patients with LC and represents an important predictive factor
for estimating the prognosis of LC patients with HCC.*?* Supple-
mentation with BCAA formula is reportedly useful for improving
PEM status and QOL in patients with LC. However, few reports
have examined the need for nutritional intervention in patients
with HCC undergoing nonsurgical therapies.

Among the nonsurgical therapies, RFA is considered a useful
therapy for non-resectable HCC. Due to reliable localized thera-
peutic effects and safety, RFA is expected to be effective as a
curative therapy for small HCC and also as a mass-reduction
method for patients awaiting liver transplantation in the United
States and other countries.®'® However, the majority of HCC
patients examined have had LC, and severe complications after
RFA therapy have often occurred. Postoperative liver failure has
been reported as a complication severe enough to influence the life
prognosis of HCC patients.®** In addition, due to minor intrahe-
patic metastases and multicentric carcinogenesis, HCC shows a
high rate of repeated recurrence.'*"*® Therefore, to improve the
long-term prognoses of LC patients with HCC and achieve cancer
control, residual liver function must be maintained to prepare for
any predicted recurrences.

Our recent study showed that liver function parameters, par-
ticularly serum Alb concentration, gradually and dominantly
decreased in HCC patients with grade B/C according to the Child-
Pugh classification over the course of one year after RFA."* More-
over, a score of = 9 points on the Child-Pugh score represented a
major risk factor for aggravation of liver function after RFA. These
findings were the results in patients without anti-viral therapy.

As shown from these results, the present study first clarified
that supplementation with BCAA-enriched nutrients maintained
serum Alb levels and improved QOL in patients with HCC as of
1 year after RFA therapy. Recurrence of HCC was observed in
one case for each group. Event-free survival rates did not differ

Table 3 Biochemical markers before and 12 months after radiofrequency ablation (RFA) therapy

BCAA Control

Pre 12 months Pre 12 months
T. Bil (mg/dL) 1.18 £ 0.6 1.19 £ 0.51 1.16 = 0.46 1.18 = 0.43
AST (IlU/L) 54.3 = 30.8 59.2 + 342 58.8 + 36.9 60.8 + 40.7
Alb (g/dL) 3.19=0.21 3.25 +0.31* 3.18 £ 0.21 3.19 +0.35
PT (%) 922 =36 91 55 90.1 £ 3.5 89.1+75
FPG (mg/dL) 82.2 = 39.1 87.3 £39.7 85.6 = 41.3 82.9 + 36.9
BTR 3.35 0.9 3.39+1.2 3.31 1.1 3.31 £ 1.2

Note. These values represent mean * SD.

*P=0.025, 12 months after RFA versus before RFA in the BCAA group.

12 months, 12 months after RFA therapy; Alb, albumin; AST, aspartate aminotransferase; BCAA, branched-chain amino acid; BTR, branched chain
amino acids and tyrosine ratio; FPG, fasting plasma glucose; Pre, before RFA therapy; PT, prothrombin time; T. Bil, total bilirubin.
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after radiofrequency ablation (RFA) therapy. Data are presented as mean = standard deviation. B, branched-chain amino acid (BCAA) (n=20); O,
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Figure 5 Changes in quality of life (QOL) with SF-8 score before and after radiofrequency ablation (RFA) in the two study groups. B, After RFA
(1 year); O, PreRFA. GH, general health perceptions; PF, physical functioning; RP, role physical; BP, bodily pain; VT, vitality; SF, social functioning; MH,

mental health; RE, role emotional.

significantly between groups, but tended to be better in the
BCAA group than in the control group. Okabayashi eral.”
showed that perioperative supplementation with BCAA-enriched
nutrients is beneficial for reducing morbidity associated with
postoperative complications and in shortening the duration of

1554

hospitalization for patients with chronic liver disease undergoing
liver resection. Moreover, Takeshita efal®® reported that the
same therapy prevents suppression of liver function during a
2-week period after chemoembolization for HCC. Our data
support these results.
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On the other hand, a recent study has shown that the use of
BCAA granules may prevent the occurrence of HCC in male LC
patients showing overweight status and HCV infection.'® The
present study used BCAA-enriched nutrients, as the majority of
subjects showed complicated malnutrition status. However, we
could not confirm the prevention of HCC recurrence during the
observation period. Several reasons must be considered: first, the
observation period was short; second, compliance with BCAA-
enriched nutrients was insufficient; and third, the number of sub-
jects was small.

In conclusion, this first trial indicates that supplementation with
BCAA-enriched nutrients can safely improve both PEM and QOL
in HCC patients one year after RFA therapy. To clarify whether
nutritional intervention with BCAA-enriched nutrients is effective
for preventing HCC recurrence, a large-scale, long-term study is
needed.
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