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Table 3.

Sensitivity. specilicity. positive predictive value. negative predictive value and accuracy to predict npRQ by patient

stratification with %AC=93, %AMC=92, or regression equation-based npRQ=0.83.

BAC=95 HAMC=92 Regression equation-based npRQ=0.85
Sensitivity 53.3% (35.0-635.4)* 33.3% (35.7-62.6)* 66.7% (46.5-82.2)*
Specificity 89.7% (80.2-95.9)* 93.1% (84.0-97.9)* 73.9% (65.4-83.9)*
Positive predictive value 72.7% (47.8-89.2)* 80.0% (53.5-94.00* 58.8% (41.0-72.5)*
Negative predictive value 78.8% (70.5-84.3)* 79.4% (71.6-83.3)" 81.5% (70.3-90.1)*
Accuracy 77.3% (64.8-85.5)* 79.5% (67.5-85.9)* 72.7%(59.0-83.3)*

*935% conlfidence interval.

Table 4.

Clinical and biochemical profiles of patients with %arm circumference below or above 93.!

YhArm circumference<<93

%Arm circumference=93

(n=11) (n=33) P
Agey) 65 (32-76) 66 {38~83) 0.7361
Gender (M/F) 7/4 21/12 0.8681
Height (em) 137 (143-172) 160G (143-173) 0.2297
Weight (kg) 52(39-67) 62 (47-87) 0.0014
Body mass index (kg/m*) 21.1(16.0-25.2) 24.2 (18.4-30.35) 3.0041
Etiology (HBV/HCV/alcohol/other) 0/8/2/1 1/25/4/3 .2201
Hepatocelluler carcinoma (+/-) 5/6 22/11 (0.1292
Child's classification score 8.3(6-11) 7.7 (5-12) 0.3397
Non-protein respiratory quotient 0.82 (0.70-0.92) 0.88 (0.75-0.99) 0.0084
Resting energy expenditure (kcal/d) 1084 (918-1.420) 1.262(910-2.103) 0.0400
Basal metabolic rate (kcal/d) 1.123(875-1.349) 1.277 (990~1.762) 0.0078
Albumin (g/dL) 2.9(2.0-3.5) 3.1(2.2-4.4) 0.4199
Total bilirubin (mg/dL) 1.310.4-3.5) 1.8 (0.7-6.6) 0.3101
Alanine aminotransferase (1U/L) 34 (8-69) 71 (11-449) 01473
Prothrombin time (%) 73(38-94) 69 (37-100) 0.4399
Free fatty acid (uliq/L) 698 {329-1.010) 649 (200-1.291) 0.6613
Branched-chain amino acid and tyrosine ratio 3.13 (1.09-4.96) 3.13 (0.88-6.34) 0.9912
Y%Arm circumference 8§2.9(72.5-93.5) 1053 (95.1-125.1) <0.0001
%Triceps skinfold thickness 76.4(33.3-110.0) 109.1 (33.3-185.7) 0.0125
Y%eArm muscle circumference 83.2171.6-96.4) <0.0001

! Data are presented as number ol patients or median (range).

105.4(91.2-119.3)

2 Compared between %AC<93 and %ACZ93 by one-way ANOVA or, lor gender. etiology. and hepatocelluler carcinoma. by

contingency table analysis.

levels increased in parallel with increasing Child-Pugh
grade (Table 1). BTR tended to be lower in advanced
disease, but this correlation did not reach statistical sig-
nilicance.

Correlation coefticients among demographic, clinical,
laboratory. anthropometric and calorimetric parame-
ters were calculated, and those of signilicanse with
npRQ are presented in Table 2. npRQ) correlated signifi-
cantly with %AC (r?=0.204, p=0.0021) and %AMC
(r*=0.178, p=0.0043) {Table 2. Fig. 1) but not with
%TSE. npRQ did not correlate significantly with other
measurements except Child-Pugh score (Table 2). The
cut-off value of %AC for npRQ=0.85 that showed the
largest area under the curve (AUC=0.74} was Y3 by
ROC analysis. The cut-off value ol %AMC was 92 with
AUC of 0.72. Multiple regression analysis yielded an
equation;

npRO=0.0019 X{%HAC)—0.01 34 X(Child-Pugh
score)+0.7791 (p overall=0.046)

Sensitivity. specificity. positive predictive value, nega-

tive predictive value, and accuracy to predict npRQ<
(.83 by patient stratification with %AC=935. %AMC=
92, or regression equation-based npRQ=0.85 are
shown in Table 3. There was no significant difference in
these statistical indices among 3 cut-off values (Table
3).

We then stratilied the patients into subgroups with
cut-off of %AC=935 (Table 4), AMC=92 (Table 3), or
regression equation-based npRQ=0.85 (Table 6). and
compared their clinical and biochemical characteristics
(Tables 4. 5 and 6) and also the survival outcome (Fig.
2).

Stratification by %AC or %AMC showed that patients
with %AC<Y35 or WAMC<Y2 had signilicantly lower
body weight and BMI than those with values above
these thresholds, while height was similar between sub-
groups (Tables 4 and 5). Serum albumin level did not
differ significantly between subgroups (Tables 4 and 3).
Patient stratification by regression equation-based
npRQ=0.85 showed that a larger number of patients
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Table 5. Clinical and biochemical profiles of patients with %arm muscle circumference below or above 92.!

TERAKURA Y et al.

%Arm muscle

%Arm muscle

circumference<<92 circumference=92 P
(n=10) (n=34)
Age (y) 65 (52-76) 66 (38-83) 0.7516
Gender (M/F}) 8/2 20/14 0.2211
Height (cm) 159 (146-172) 159 (143-173) 0.9427
Weight (kg) 53 (39-67) 61 (47-87) 0.0228
Body mass index (kg/m?) 21.0(16.0-25.2) 24.1 (18.4-30.5) 0.0047
Etiology (HBV/HCV/alcohol/other) 0/8/2/0 1/25/4/4 0.8631
Hepatocelluler carcinoma (+/-) 4/6 23/11 (0.1199
Child's classification score 8.2 (6-11) 7.5(5-12) 0.4568
Non-protein respiratory quotient 0.81 (0.70-0.92) 0.88 (1.75-0.99) 0.0040
Resting energy expenditure (kcal/d) 1,153 (918-1,660) 1,237 (910-2,103) 0.3575
Basal metabolic rate (kcal/d) 1.156 (875-1,378) 1.262 (990-1,762) 0.0831
Albumin (g/dL) 3.0 (2.0-3.5) 3.1(2.2-4.4) 0.8476
Total bilirubin (mg/dL) 1.42 (0.4-3.5) 1.7 {0.6-6.6) 0.5272
Alanine aminotransferase (IU/L) 43 (17-106) 68 (8-449) 0.3397
Prothrombin time (%) 71 (58-83) 70 (37-100) 0.8468
Free fatty acid («Eq/L) 648 (329-1.010) 664 (200-1.291) 0.8907

Branched-chain amino acid and tyrosine ratio
Y%Arm circumlference

Y%triceps skinfold thickness

Y%Arm muscle circumference

3.05(1.09-4.91)
84.7 (72.5-101.2)
83.2(46.0-137.5)
83.8{71.6-91.2)

3.15 (0.88-6.34)

104.1 (81.7-125.1)
105.6 (33.3-185.7)
105.2(92.6-119.5)

0.8690
<0.0001
00.1404
<0.0001

I Data are presented as number of patients or median {range).
2 Compared between %AMC<92 and %AMCZ92 by one-way ANOVA or. for gender. etiology. and hepatocelluler carci-

noma, by contingency table analysis.

Table 6. Clinical and biochemical profiles of patients with regression equation-based npRQ below or above 0.85.!

Regression equation-based

Regression equation-based

. npRQ<<(0.83 npRQ=0.85 P
(h=17) (n=27)
Age (y) 65 (38-82) 66 (56-83) .6693
Gender (M/F) 11/6 17/10 0.9068
Height (cm) 158 (143-173) 160 (145-170) 0.5840
Weight (kg) 57 (39-87) 61 (47-74) 0.1363
Body mass index (kg/m?) 22.5(16.0-30.5) 23.9(19.7-29.1) 0.1561
Etiology (HBV/HCV/alcohol/other) 0/12/4/1 1/21/2/3 0.5411
Hepatocelluler carcinoma (+/—) 6/11 21/6 0.0040
Child's classilication score 9.4 (7-12) 6.9 (5-9) <0.0001
Non-protein respiratory quotient (not calculated) 0.83 (0.70-0.96) 0.89 (00.77-).99) 0.0082
Resting energy expenditure (kcal/d) 1,203 {910-2.103) 1,227 (918-1.664) 0.7691
Basal metabolic rate (kcal/d) 1.203(910~1.762} 1.261 (996-1.540) 0.2751
Albumin (g/dL) 2.9(2.0-3.9) 3.2(2.4-4.4) 0.0287
Total bilirubin (mg/dL) 2.2 (0.6-6.6) 1.2 {0.4-3.4) 0.0037
Alanine aminotransferase ([U/L) 58 (8—449) 65 (22-248) 0.7758
Prothrombin time (%) 65 (37-94) 74 (46-100) 0.0465
Free fatty acid («Eq/L) 753 (329-1,291) 592 (200-1,072) 0.0936
Branched-chain amino acid and tyrosine ratio 2.74(0.88-4.96) 3.43(1.98-6.34) 0.1446
Y%Arm circumference 90.7 (72.3-106.9) 105.4(92.4-125.1) <0.0001
%Triceps skinfold thickness 81.3(33.3-168.4) 113.3(53.6-185.7) 0.0036
%Arm muscle circumference 93.0(71.6-111.1) 103.7 (87.1-119.3) 0.0103

! Data are presented as number of patients or median (range).
2 Compared between regression-based npRQ<0.85 and regression equation-based npRQ=0.85 by one-way ANOVA or, for

gender, etiology. and hepatocelluler carcinoma, by contingency table analysis.
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Fig. 2.
or regression equation-based npRQ (*)=0.85 (p=0.0002).

with hepatocellular carcinoma belonged to the group of
this npRQ=0.85 (p<(.0040) (Table 6). Other siginifi-
cant differences were observed in the parameters that
related with equation variables, i.e. %AC and Child-
Pugh score.

Kaplan-Meier estimation of survival outcome showed
a highly significant difference between subgroups cre-
ated with cut-off of %AC=95 (p=0.0436) or regression
equation-based npRQ=0.85 (p=0.0002). but not of
%HAMC=92 (p=0.0842) (Fig. 2).

DISCUSSION

The liver plays a central role in systemic fuel and
energy metabolism. Hence PEM is common in patients
with severe liver diseases including cirrhosis (1, 2). In
recent years, several studies have demonstrated the
association between PEM and poor event-free survival
in cirrhosis ( 3-5. 15, 16). Hence. PEM is important as a
therapeutic target in these patients.

In general. REE and npRQ are the main factors con-
sidered when evaluating energy metabolism by indirect
calorimetry. However. previous studies could not reach
agreement on whether REE is a useful indicator of PEM
(16-20). On the other hand, npRQ<().85, obtained in
patients with cirrhosis after overnight bed-rest and fast-
ing, predicted a significantly lower survival rate than in
those with scores of at least .85 (5). Thus. in contrast
to REE, npRQ is a good measure of PEM and reflects
patient outcome (5); however, measurement of npRQ is
limited in daily clinical practice because of the high cost
of indirect calorimetry. Therefore, it is important to
determine an alternative marker to npRQ that can be
used in the routine clinical setting. To the best of our
knowledge. the literature contains no studies of such
candidate markers. :

In this study. we first revealed that %AC<935 and
HAMC<92 represent npRQ<0.85 by ROC analysis. In
addition. multiple-stepwise regression analysis yielded
an equation to obtain npRQ by a combination of Child-
Pugh score and %AC. These 3 cut-offs showed similar
statistical power to predict npRQ<0.85 as shown in
Table 3. However. the most important aim to produce
significant difference in survival estimates was achieved
only by %AC cut-off and regression equation-based
npRQ (Fig. 2). Hence. we recommend using these 2
indices in clinical application. Furthermore, AMC is a

6 12 18 24 30 36

*%AMC

6 12 18 24 30 36

(mo) (mo)

Regression equation-
based npRQ

Survival curves of patients with cirrhosis stratified by cut-offs of %AC=95 (p=0.0436), %BAMC=92 (p=0.0842),

so-called “"soft number”derived from a directly mea-
sured “hard number”AC. Similarly, Child-Pugh score is
also a soft number composed of multiple parameters
including total bilirubin and albumin. neither of which
remained in this study following multiple regression
analysis. Taken together. we recommend using %AC
first as a single as well as solid substitute for npRQ,
being followed next by the regression equation.

It has been reported that supplementation with
BCAA improves prognosis. quality of life, and also nutri-
ent metabolism measured by indirect calorimetry in
patients with liver cirrhosis (11, 15. 21-23). [n this
study. 36% of the patients actually took BCAA (Table 1).
However. the presense or absence of BCAA supplemen-
tation was not shown to be significant by multivariate
analysis, presumably because a high population of
patients received BCAA. Similarly. there was no elfect
by hepatocellular carcinoma on npR() by multivariate
analysis, because of the high incidence of complication
with hepatocellular carcinoma in this study {Table 1).

It is well accepted that increased fat oxidation and
decreased glucose oxidation contribute to reduce npRQ
in patients with liver cirrhosis (5. 17-19). Decrease in
glucose oxidation in cirrhosis is explained by the lower
production rate of glucose from glycogen (24), decrease
in peripheral glucose use (24), and decrease in hepatic
glycogen stores (23). In the present study, npRQ corre-
lated significantly with %AC and %AMC. AC and AMC
reflect the systemic skeletal muscle mass, and systemic
muscle is the main peripheral tissue using glucose.
Hence decreased muscle mass indicates the onset and
progression of malnutrition in patients with cirrhosis
(26).

Increased fat oxidation suggests pronounced lipolysis
or a loss of substantial amounts of body fat mass. How-
ever, the exact mechanism to explain increased fat oxi-
dation is not clear. [n this regard, we recently elucidated
that circulating tumor necrosis factor (TNF) « level is
elevated in cirrhosis. and correlates signiticantly with
fat oxidation (25).

Energy metabolism and nutritional status can report-
edly be estimated by anthropometric measures, such as
AMC and TS8F (27). These are the most reliable bedside
techniques to assess nutrition status in patients with
cirrhosis (28. 29). In addition. intracbserver and inter-
observer errors in anthropometry can be minimized by
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standardizing measurement methods (27). AMC and
TSF are measured in the upper extremities and thus
give reasonably accurate estimates of nutrition status
even in patients with decompensated cirrhosis. because
fluid retention or edema accumulates in the lower
extremities (27).

Alberino et al. reported that 37% of patients with cir-
rhosis had severe or moderate protein malnutrition as
determined by AMC below the 10th percentile, and that
15% had severe energy malnutrition as determined by
TSF below the 5th percentile (27). Moreover, such mal-
nourished cirrhotics had a lower survival rate (27).
These data were also interesting in that the prognostic
power of AMC was higher than that of TSF (27). In
addition, several other nutrition parameters, such as
creatinine-height index and hand-grip strength, have
been reported as good outcome markers in patients
with alcoholic hepatitis (30). Since those parameters
also indicate muscle mass. decrease in skeletal muscle
seems more important than decrease in fat mass in
patients with cirrhosis. npRQ. which is another inde-
pendent predictor of prognosis of patients with cirrhosis
as described earlier (5). correlated significantly with
%AMC but not with %TSF in the present study. This
observation further supports the importance of muscle
mass as a nutritional parameter. We believe that the
results for AC largely reflect those of AMC.

npRQ<0.85 is a precisely defined value at which the
substrate oxidation rate changes from glucose-domi-
nant to fat-dominant, as can be understood {rom the
calculation equation. npRQ<0.85 predicted signifi-
cantly lower survival rate in cirrhotic patients than in
those with higher scores (5). Thus, such patients with
energy malnutrition are good candidates to receive
nutrition support as recommended in several guidelines
(7-9). It was reported that, after overnight fasting.
patients with cirrhosis demonstrate a marked decrease
in glucose oxidation, with enhanced fat and protein
catabolism similar to that observed in healthy subjects
after 2 to 3 d of starvation (31). In order to avoid such
nocturnal starvation. a late evening snack (LES) is rec-
ommended as one of the most useful nutrition interven-
tions (7-9. 32). It would be reasonable to start such
snacks at npRQ<().85. or from the present results. at
%AC<95 or regression equation-based npRQ<0.85 as
substitute measures of calorimetric npRQ<().85. This
%AC value also corresponds approximately to the lower
25th percentile of AC among patients with cirrhosis. as
can be seen in Fig. 1. The clinical significance of this
percentile cut-off point agrees well with previous
reports {27).

An interesting observation in the present study is
that the patients with %AC<95 or with %AMC<92
showed significantly lower body weight and BMI when
compared with those with higher scores, while their
height was similar. Furthermore. serum albumin level
was also similar between the subgroups. Thus.
%AC<93 and %HAMC<92 appear to indicate only the
presence ol energy malnutrition, independently of pro-
tein nutritional status. Furthermore. stratification by

%AC produced a highly significant difference in the sur-
vival rate of patients with cirrhotics. as clearly shown in
Fig. 2. Thus, the thresholds of %AC as proposed in this
study could substitute for npRQ=0.85 as prognostic
indices in cirrhosis.

There are several study limitations in this study. The
first is low sensitivity and its wide confidence interval of
3 cut-offs as given in Table 3. A small number of
patients might be most responsible for this problem.
Additional studies in a larger cohort and. moreover. a
confirmation study in another cohort are essential to
address this concern.

The other concern is how to standardize the anthro-
pometric measurement. For this aim, we used JARD
2001, because this is the only currently available refer-
ence with a relatively recent and large-scale Japanese
population. The limitation of JARD 2001 is the lack of
height- or BMI-adjusted reference, and for this task
another population-based survey is required to prepare
such reference data. A totally different approach is to
use raw anthropometric values. This is effective in a sin-
gle cohort study but if the study aim exists in applica-
tion of data to another cohort, as the case ol the present
study. confirmation of the patient homogeneity among
cohorts is essential and would be a difficult practice.

In conclusion, %AC and regression equation-based
npRQ could represent calorimetry-measured npRQ to
some extent as parameters of energy nutrition in liver
cirrhosis.
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1. i, HA2OXRTRE

a. BUERT X (BMFTR)

BIEFATRIALVF—RBIETEL T
AU EFRREINTWAE. BILSEBAEY
o BERFATIEHRIANVT-HEERE
(resting energy expenditure: REE) @ 1.5 f57%
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F—EELLTOBEABEEIELJETL, &
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ZUHEET LY, HIkEE7 3 B (branched
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T 5.

b. FFEZ (BHFT2)

FERBEFEIEYE, BE s 7E-7

I )BOALELTEYIY, IR, WET
FLERCDRES I E - TRANF—FER
E (protein—energy malnutrition: PEM) 2%4%#¢
BTHsH HIZ BHEBEROBEOFARE
DETRF V28 - 7TI/BRERETAS
NAMIFERT I BEOL o NTFT VX, &Y ¥
N, BT vESTME BOREFM L
ERAHR LS.

FREEO A NVF—RHEIT—MIZ, REEDTT
LR EORBEFEOBIMIZED { FREDOE
TERREH E STV 5.

M7 IV BOL v N5 RELT
BCAA ®EA & AAA OIEMIZ X 5 Fischer &
A\ i3 BCAA/F 1 ¥ » I (BCAA/tyrosine ratio:
BTR)DETR A FF = O¥MAEA SN2,
AAAR X FF =V A TRHESIND T I/
BEThh, WELZOEEENETTLE, M
TN 5. —7F, BCAARFACIEI AR
EORMMBTRESINETI/BETH B2
FREETIRIANVE—ERLT v E=THREIF]
BENEZENLMPTET T 5.

2. BREBBREACLSREALRE

a. BIERTR (RMFAE)
1) PI/BARRBCHTH7 I /BEE
BUERF£ICH$27 3 /7 BREICEL T,

'Akinobu Kato: Morioka Municipal Hospital ™Mkt *Kazuyuki Suzuki, Ryujin Endo: Division of Gastro-
enterology and Hepatology, Department of Internal Medicine, Iwate Medical University &FERKE ARE #H1

2R AR

0047-1852/10/ ¥40/R/JCOPY
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RIEERF 78 (REFA£)

Y

R, PLERERER

'

SHEHE (PR - BRER)
WBRE (N TIF#Bh 2 &)
E PR IR (R RE - IRREX 2 &)

PT 40% LA L, EikHE

N a—Z (7 Ko i) sl

REEX12-14 ¥ 714 25kcal/kg

(1,200-1,600 keal/H)
MOWSHT X 7 BRBA - BRIFFLAIZEA L2 v

25% 7 V7% ¥ 50-100mL

(PT, BUN, NH,;, Mi#EHE7 I/ BRIBEDE=51) v 7)

L AR SR
+BCAA#TE200mL/H X ) @A
(Rt i, BB 400mL/H)

<

-«

PT Di3 (60% L k)

L ERIR SRR R
+ A &R &R R ER
1% /8 X b BtE

Y

X¥PTBLUREREOE/LZRDB L 21T,
TN a—ALORGERERICES

FAREEFM% (BE : 1,200keal, ¥® : 200g, ¥ ¥/37 % : 30g, IHE : 30g)
+ I EREEREH 1.5-20/%y 7 (315-420kcal) /H

1 BUEERTR (RMFTRL) ICHT 2 3R - BinREEE

C (XL B 5IA)

EEBILILB BRI TRESh L EF Y
AZRIFTBZEDPD, EROBKROBE TIIi%
S5BrHESTHEIAIVTERBHICHROLN
TWVWAIENZNEEL LNE.
R1ICEZS OB TOREFXBHEFR
E)VEEHICBTAET I BREOERERL
720 BFMERE 4R B, HEEE DL
EL& HOEREEEHELZT). Yooy
Y URB40% LT BREELALRE:R
S 7-REETT, MAEET I BRE, ME7 >~
ETIRE, NEREFEZFLLEESEICLT,
RLOFIREET A YLD, BCAARZLEAT
BAFBRAARL 7 X/ B (BCAA BB % BRTA T
A, X 200mL/BREE»SEEL, BTR=
ME7 vy E=TRELREOT7IVERICHET A
EY) U ERBEEERT A SuburEy
REOEENRALND L IIEHLERY» S D
BRELZRS L, BRTAROFAEERER

ER 2 BB T 5.
2) TxNF—REHEEHL S HBIEFRIC
X9 5REEE

BIERFRICHT 2 2R 2SR NVF—&IC
DVTH—ZEDRBIBR LN TR VORHIK
Thbd FHFHEIEL JETLZEEMICZ
R L& LB OMAITIZE DA
FoBAEWIIHT AT ENTE LN, BEES
BmEL 278N hbdHs EZELOMZTI
AMERIX 25kcal /kg (1,200-1,600kcal/ H 2E)
DIANF—HE5LLTVBEIEDBEVY, &
ADA M VARFEZZE L TCHBHRENE SRV
L& Harris-Benedict DX 2 535K 72 REE D
12-14BOFNVF—E2HE5T LI E2E
Aj& LTwa?

BHHBRICDOWTIE, BERFATIIEEOM
FENEBHRI-MTWAEE VI FRIEZEC
—~BRENTIE N IR L BREER—AET B
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360 H A Btk 68 % #F15 3 (2010)

S L, LECRLTA YR iR
T T7TIJBIIOVWTIEEIRD L S ICBIERF
JSEBEHIC R ECKEE= ) 2 E
L OoORE2RAABDIRMIRTH 5.

b. FFEZE (BEFTL)

1) #2108 - 7IVBRBHERIHTS

oo .

YRy E -7/ BRBEEECOVTIE,

TOHEEEE(RPETRERTFHORECE |

KEOWE* BRI BCAARAIEHA S
5.

a) BCAA®FIDTESE

BPECTIEFEEICAONE Y VNV E - T
IVBAHEFTOREIINT AREREICED
BCAABAINWH LN TV 5. #FO BCAA #A|
TSR ERREXN (FIFREARS
FEA]) L EOBCAABERFI D2 D DHIEHAH
5.

FAEREBREAL WTho8E D BCAA
THBH/N) (Val), o4 (Leu), 41 vaA
rlle) %< EF/L, EHE&S=E2-3T/
H)I2& 9 11-17g/H ® BCAA DEINWEE T
HbH. IO ORANTIEAIEMENTELE O
FEREIZEIE B AHY, ¥ 308, EHE BB
BO=ZKKEZFLEFI Y, IATNVRELRE
/-0, FHEMEOREZ T T KERED
WEMRLAFL 53N 5.

ZOBCAA MK 13 BCAA D A DMK T,
Val, Leu, lle?%1:2:120HETEESIAT
Wb, FFEREOHK SN2 WIEREETFEET
K7 VT 3 7 IME % 0 ) R EREOYEITE
oid A, B, ZORETAHREREIFT
BEREBIPHRTH 5.

BCAABENAFIORAIZX W 8 BMTEFED
TLVTIVIBREOEMUABENRSSH Y, £OH
R NEORE, 25E2R% SEFER HA
DIF VAR EDEROEENALND Z L2
5, FFEZEED QOLDE E% b 725 LT
EORRBEEOETREFTREOERIIDIR
BEE52HLEZLNTVA.

b) BCAARADMREEETIEF

FEOBCAABKIOFEIZOVTIIREDA L

NEWEFRDFEETAZ &, BEICEBLT
BRREEETAIRFEREZL FRIIHT S
HEDDLETH S BRUHELELETIHTL
LCIREI Y TS5A T RAREERTHED, £
DEPICFEEDEEE, HFROBELZ LN
HIFons EEEOCESTLAEMTIIED
BCAA BFNZ X 2 +5 2 BRMR L/ 5 ICIER
FHH 5.

2, FEOEELROBCAABAOHR %
EAETAETFEEAONMBENS VAT 3+ —
EAT100IU/LU ETEE L T AEF TIdMm
BE7NVTIVBREOCENFHLIATERL, &5
WhoTIME P VAT I F—FORENL
LULELEZ HNEY,

c) BCAA BEDOfEV ST

RO BCAAFHMA & A HBERFER OXt
SIZERHMICIE) 2 DS, HOSTILE
THbHY7,

FAEREEREFIIITFHERE O EREZ
EHHY, & 3T BWEEZ ) BEFA26
12, B0 BCAA BN ANIEFEID T2 d B
Pbod, BTV TIVIERET LIRS
EhTw5(RE2)25, BEFOERRELD, +
537 BEEEUASH] BE 2 5 A 1213 0 BCAA JEH
#l, EEFTOTRVHEICEFTNER&ERER
EH AR CAONERICEIL TS,

B, BRAREHICISZ0) —HRPLE
B, RGHIRRATLE 2 B I3 AL BA A E
RENBPENDH B, HI, EHEHZESF
WCBREDS IR T A L ) 2BITIE, & U3 sHIR
LELICEBREREZRG T A EHEICR
A9, WThICE IFEEORERHEE N
TAHRBOERIESHRETHY, EFMTLIC
EEBIUREZICEL T EBFEIUCHT A
EriRia b D, BOBCAAREOHELXE
Ll:dDOF—FKRA Mz d,

2) TRLF—RKBBECHTINE
CIAVF-RBEEONEE L TEERES
58] L 7 Bt IE AT EE 1B AL (late evening snack:
LES)BiENRA LN S, ®IELESOEHZIFE
onT, FAREHOBBRERIZRSI2LD,
ME7NV7 I VBEOEME & HIT, KERD
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[2>752% - 73 JBANEE |

BEEEN+5

&4 v 7 M
Alb<35g/dL BCAA#E
BTR<35

(BE : PT<60%, MM/MR<10X10Y)

BEERE"

RHE

| =R F—RYRY |
|

[FH D LR

(2% : MM ER, EEELLY)

REERR+5

BCAA FRALH|
12g/H

P14 B AE 564

|

FR&m
, KRR R
“%’*2%_ f,fﬁ” TR %

TV T RLORE
200 kcal F2FE
FrelEEREA (148)
(200-300 kcal)

2 FEZ(BUFTAL) ICHT 2 BEREEE

(BFEMAREHE - AR

"ESPENDH A K74 Y &BBL, 70— 30kcal/FRERE, & /37 12g/IEREBETNI 2D LR

ZRBFICTIHERERE ERA) OFEEL F = v 7 T 5.

**LES: late evening snack; BETERT DR AR

BIELEORENA LN L RBEIRE XN,
AT —DF2 L 200kcal FREDEE & L
THAERARBRES Z 0 & L2BEDER
2ITH2 LT, RO ANVF—RHE
BOYEVHFINS.

3) FFM4RAE & B T Dk #x

FFREZE COSEMERE 1213, BCAA B DRSS
MiTbhad. BCAARZEEFTATI /Bl

W(Z7I2UNYEREEYIASI V)L,
BEERFICTET 2 T A VF— DT, BEIC
%ol T YEZTRET SEAERAEDY, B
#1231 H 200-500mL % ZiEix 57 5. BCAA
WETAVAZEICLY, BHICEEDRENIE
LB, FEOFMENIMET LTV EEE
IR RICBB R D 5.

WX 73

1) Schneeweiss B, et al: Energy metabolism in acute hepatic failure. Gastroenterology 105: 1515—

1521, 1993.

2) Schneeweiss B, et al: Energy metabolism in patients with acute and chronic liver disease. Hepatol-

ogy 11:387-393, 1990.

3) EEEREAIZD : BEFTEORERE. BIO Clinica 19: 323-328, 2004.

4) Kato A, et al: How to BCAA preparations. Hepatol Res 30S: S30-S35, 2004.

5 MEEERE : SEHET I BRAIOFEOE N —MEORLLEET 2EFLROAICETENS
FEFlbl— BB - BRREORIER, pl06-409, ScikEMREMBIZAT, 2003

6) Nakaya Y, et al: BCAA-enriched snack improves nutritional state of cirrhosis. Nutrition 23: 113-

120, 2007.
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[FFEEZE & it ]

IFRBAS 0% 36t PRS2 89 72 b D Tdh 5. 4 7o ty, NP4 & B %417 X D IT IR IEE
AT WS U SRS OUCRAST E AP UL S LT X B T A A S e
IKIER VS

e

e AFEE R - A T % 33 2000 4 A LIBHEEHETT 16079 A, FE1TFIZ128% /105 AT,
BE0EMAELETIIA . B 2006 F EORFSAL EZLNTHCVIZL 5505 70 %,
HBV #%915%. 7Va—WE10%, ZOMESRENREH% T, HCVIZX AT IEEASENL T 5.

f A
BRI 7 BRI, EEIE. B < VELICE ) FRIAOTEA & #5 S HISOI £ EL,
sEm L | TSR AER AT SRS,

ETEINE -
WFIEZETLE, IO RERE S, NSO EH12 X PR FEECEEL T, HEAEX
ER R, WEECFRERE R EZED5.
1. BEMERK
ORISE - BB EERIIR, BENSGEER. SHETIEK E8RAIRREZHISGEINS.
@I - B, 2B, AL AIERE M FHERL ABEREEREZELS.
2. WBAR
B HE TS I ST RERAFRAIALNS. BKMICFEAE, 7 EBRNER AR
W LMALAE, A XYOHE, @ELE. ER. R THmAETHL. BEAGKEICKTE LS
AR EALBHIIBE D THANVET, BEFHEMREC CTRELZBITL TIN5,
3. BE
OIE—RIRE - MR ERI D ilmERiE A e, & MM T 220 %,
@EALFHRE -
CBERBBEOy ya7y oo, MiETATIy, JVATU—LORT, @iFEF7 AT
IF—YOREORYE (AST>ALT), MiECY IV OBIRETRT.
AT ¢ 2SS MBI R T, 75g AR MR TILE K 2 FED S 6% 5T
ST — A — LT AE VR NRaS— Y TSHAMEMTS.
CEERGRE ICC (A Y FyToy ) =) ARMEBRTEIEE 25,
P VEZT - TIJE: TYTSTLER, ST I /B (BCAA) OKT. HFEKRT 3 J B
(AAA) DA, Fischer t (BCAA/AAA) £7:13 BCAA - #0¥ »H (BTR) DT,
QEKRIRE -
CEERR T AR, MEERCT - MRIMRE @ AT:R 208t L. FFEROAE, IFATZI— LNLOA
H—At, FEEOEREFAEOHEMMIERE L.
S BB RA C & - BARIRE.
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FHEE

IRRESE T HTAERR - HEEDHEZ 2B, LA TESY, BBRIEEKEVWRETHS.
- IENEBIARE RS - BFEBIIROASIIK, o sii& i L.

EREREVCIAAC T (D) PR L bR BE M () PRI SN, SRS ORI I B4
L9, REHICIAT IR CRATEBY, £ REERTHS. FNREBrsE, #E, =
WE - Bk, mmEmE, AL L. AFRERAE R EAHERT S,

PP 251395 1 (stage) (2 X D F MRS 2 EH 5, ChildPughDERENESESEHCHS
(%1). grade ABBURREMOIREE -3 L. grade CICHETTAEFHRIIFRRELS,

R

M :

B LK B IR R S M CHB A S TH S, REMOFBEEBEIF A5 50 ELBETH
D, WEEEECHMTE S LB DS, BT, MREERE WESHLIVES
FOICES RS LSS, BB EN L ELE S L H b,

1. BBEREEZE

BRI CL3gE » OFFBRHEEL D ) ERFIEIEHOLKRERSZ. JEIZZANVF—-LEHEAT S
JBEORBIEEIGFHMT, AL —UHEFIIEFTELEESEIL. 200kcal BEDORBERIOH
A& (LES) »fdEzn s,

2. WA

BH - 73 /EBEAHEFIIROBCAA BADSASNS. #HEIIBCAA BANINT HEEDHEY) G
DFLNNETHHDTHY, MiFETN7 I 35g/dL LTFOIERT V7 3~ ME %35 BITIT 8D
BRETHD.
BEZEOMHRAE] TV AOBN-EEE L HICROBCAARBA%HETAZ LT, mMBEALE
RETIHET V7 I VIEDWE, M4 BCAA REDMINPE MOWEFALNS. BMEEIREL
TSN - EKDERR, SHIEITHK, SIEITERLIOLEY)DER. W EEROBE LR &%)
BAHLNE I ENEZ . FRIIABCAABADORMPESORBETIIREDERLZEDFEEFRDE
BRRDHHY, FFBEEND QOL ##iFd 2506 bRUBCAABADEEIEETHHLEER
515,

O

| 20~30 | 30>
"1 ">85 [30~35| <30
CopL | JBE_|EE _
SHES | RN
L I~1 m~V
20 RMIORER () | <40 | 40~60{ 60< |
grade A1 5~6#, grade B:7~9%, gade C:10~154

(XRK1) & )5 IHEE)

FE B 2070, Vol6l. No4 Q57 469
— 305 —

WER | ~



*2 HBECHTIEIREEH

p e §ﬂ§ﬁ§ﬁt(uﬁm®&§¢Tﬂ.ﬁ%,575&41
prpens sy 2 | D) IHICEH AR : RIRSBIOBILRE, SBFa -7, EXZIL
R T S e BB (525 5 &)

© o) BRETUASVAORE

oo A BRERR AENEES

Ce T a)lkyy, BREOEIE D - B - BRREEMS

Co - ID)RETER C REEOOKIR, FTLBERBRER, £0OBCAATR
B R, POBIRREE
C o c) HMiER, DICKR ¢ EME, RHOGM CREAME, Mm/R),

i Y VBEANF £ — b (FOY®), AT-IRA (7>202ECP)

S aysovn—2z (80, =) .
e i) IERRUMEIEME C A AL, TSTUATAL L, AT
57> E= 7l |7 LAESAN. o -

B o BT R TR B (RBAEA) :

PO MR T I /BB (T X/ LNL®, EUANI L)
L O) EAR

L., 1 a) IR ARBRER (73 / LISVBEN, AN EDT)
T b) EOBCAAZER (U =17 1F)
Clay—THAXE: JOwIF (529 92RP), TUEIN (AT
L M), FSEIRWT Iy i

D) KIRIFMFIRE © 2O/ FT R (FFY FRA), ALY
L MAIUIL(INET RO R E

FERBUEIFLETIE, AERRPBURIIE UB R IT ) LBV H B R 2ITRT— RREZ LITE S
EWAENIT). FHERXREAK BE - BRiRE,sOOHM. MRS EOMIRE 2D D55 6121
AR S BINESLETHA.

3. BIELAE (X2

ORIE © BEORE RS BITIRIVE IR E )V E VW R R E5 17 S5 R Fd'dh 5.

QBEK : ZEHESREATHS, BFREL LTES L AKRDOBELRZIT) . EoHRIZER
5~7g/ BREET S, BEUNOKSEIZREZXA%DH 500~ 1,000mL/ BEEEKET 4.

FIR BT — AR ERE BIRIEIC L - THADI Y FO— VLG EIERNT S, 77 LR
BHRREE V— TRREZ AT LI EHEV. TIT I VRACHSE AMPBOMTHILREE RS
EbHb.

BEEABICE, BEAZEI X 2HEEAYTONAD, B HEIF1.000mL I L THL DAL E
Aohn. T, MK EEECE EA IR AT APIBR KB R G H 1 (TIPS) 2 ED'H 5. 1
HIEBOBEIIEAL T e Tland, RBFEDEREBHTLIZLILHS.

@OFFMAE © 12 LD BEBEAOBRBISFOE R KL1TH (£2). )

PAPEME I, BCAAMRS, HEEALME Z BT 23BN E W HOIX 5T 5.
BCAA #ifiidili# 1 B 200~ 500mL AiG#% 59 5. HEAISENBCAATICOY B 5.

SR IR A RHCIABORE L £ D CEIRT 5. BB S RIS 2 AHHE | 5 2R
RHNB L) T 5. |

£ - FERED SR M, BIREEFREPERRETTOLMNT 5. FIRETELS
BB AERTHALIE &S DHMDOZ Ebdhb.

&
1) Pugh RN et al © Transection of oesophagus for bleeding oesophageal varices. Br J Surg, 60 (8) : 646-649. 1973

(MEEEE BB AR—=)

470 Q58 F f§ 2010, Vol o). Nod
— 306 —



gy T
W @

J“

iy prEsCRIvITSY

ot — e

1. #20 BCAA HEIDTEH L FEIt

HAE, O 7 2 /B (BCAA) AN
i, BCAA DA THER SN T5 BCAA JEhH
# () =Nz FOUERD) & A AR RER
(73 L/SV®EN, ~/82 ED®) & o 2 A
5. BCAA JEHEH1Z BCAA THBH/N) ¥ -
OAy - AVa4 O 3FEDOT I /B H
7 BT, 194 16kecal T, BCAA % 4g &
HLTWS, TR AEEENELTWLDIZED
Phbd, KEH, K7V T I VIIERALNS
JFEE 2R E L TEDOHED/-DIZFHT 5.
—7, A EREBRERN D W T FERNE
DOERE L -BOERI LT, BUORESFX
BT LR RBIIEHBETHLT7 I B 1E
W 27-000FHE LTHABENZ. 73N
Y®EN X BCAA ERTF FaBLhmEEs L
TBY, "X ED®S, BZREIERT I B
P DNhD DA HEER DA 7 T) — 2 A B8
F &) s 5

BCAA JERISH & PR ARG HRER O %
WEAIIZILED) Z e s, FOSTIsnETs
L7, ERMZEVSTE L TIZEEOERR
L0, T EBEENSTRE LSS gD
BCAA FEM #F|, BEEIF T4 TRVBEIZIZNF
ReEREERER T AV AONFEBICEILTWA,
B, HERFEIHCX S H0) —HIRRASYE L
R, IR HIRRASE 2 B X TR A AR &
NAHZ ENH Y, JEREF %Ik 5 I HREAS IR
T5 L) %pICiE, BEAFIRE & b ICREGREA
PRESTAHIIINET L. WFROEK 2 v
BEEIT S RO KEAHBEE (253 2 1EH8D
ERIEFEETDH D, EH T LICEFEIURR
PIME LT, EFEERISHT ATRERRALT L

0913-7963/10/%¥800/ i SL/JCOPY

FHEEICHT BROSEH7 I/ BWHO  —
BV EREDRA IV Y

I 71T SLAR e B =

IRk E15

A%, #EO BCAA RIEOMREE R HIZODNRA >~

MET2B.

&, SRV O F AR & ARG A 2
BCAA JER K DI, BEame L TORKO
BCAA KL BT ENT VLY, TDLH el
Klhk &0 XD BEANCY 7)) A v e LTS
BN OWTIE S LITHRFT A UEDVH L0 L
5.

2. -EOAALAIYT

0 BCAA BHI O @S d I BT &
ko TVAN, FEEMIEEL i, I8 - I
K- EE EIRELT O HE DS ORI
TERE & Vo 22 ERR I E 2 R T b D TH B, b
DINOWRE CITREDFIES 4 U7 & X oMk
LEERE DR IL, )L 2.0mg/dl L
L, METNVT I 3.5¢/dl T, Fubroy
YR 60% LLTF & v ) 5 AR, & e iR
DIFNE % JEREMIFELE L L 52 84810, T
VI 7 V7 I VIRBEIMET LT aIKITH Y,
OB S 20T, FRIONA AT LI
HHLEXLND., MET VT VAhE VKT
LT 6fE10 BCAA BRI 2 fER L 72358 12 5ER)
WL > TR RICIEFE Y HH = Ehsd ), JECE
TERFEZ ORI 5 #2100 BCAA #K 21551 5
M, BIRAMEEICTLRA Vb EEZLND.

.

PEZIRYBTIBEY, 7 VETMEZESERD
BEIE BEEQR (0.4~0.6 g/kg 1Z#4AE) 2EKIC
L., #0BCAA EHIZR5T 5.

1) 7S/ LINV® ENER (50g) 2~3T 43 2~3

2) NSV ED® B (80g) 1~2T £ 1~2

3) U—/NJ Kh® FHfL (4g) 3@ 43
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5 L FFEZEICH T BHREYR—POIET A

PESHT I /B

ceywords: B - 73 JBAHRE. EOIKMET S /B

B <" Akinobu KATO

@A
F TDERE AR E T A BTSN R
Morioka Municipal Hospital"

Internal Medicine, Division of Gastroenterology and Hepatology”

FA— Y Kazuyuki SUZUKI

FREEORERBMRELLTERE  IXNF—RETRPFRIITHZ. 20D
HEA7I/BRBRECEBOMKHT7I/BREEFIAVOSI, REFIMREL
HICHEERDBIEED-TFRICHTIERAMPASHICESTV S,

iEL&IC

BB AR GO LLTH D L AT A 048
LAV EL T A I EAHSNT VS AR TN
iR EMEE BCA AL DR P ALIZON
T3 %,

DR ERE

He B CHNHNIRETL IRPT, 40101 - 732 RDARD
FEY I IRTN, DK TIH MO 418 =4
IV F — % 8 AS [protein-energy malnutrition:
PEM) %801 TH %o

COIBINKEERET 3 7D A 237 > 2398
7 3/ (branched-chain amino acid: BCAA) D)
Ak JiF T 3 7 (aromatic amino acid : AAA) @
BNz X AFischerlt®» 2 WIEBCAA/Fu P vt
(branched-chain amino acids tyrosine ratio:
BTR) Ot FexF4+=" (Met) OHINAEH B, AAA
LMet FNIETICHSINET I ZBETHY. ML
WD B L, M0 THINIT Ho— /iy BCA AW
PRI EDO AR TIGH SN 27 I /B TH

B0 A TIZT ANF =7 - E=T/LHIS A
ENBZENSINNT F35,

- Tidiiz)iE 7 36435 Child-Pugh 20Ki& MR 10>
SIREOFEAI N SNE VAR I(T LT VT I, b
FI—WASGHN | 8T Y A7) ) DI S
b VLR IERE I TSRS AP E F 95 1 &5
VIEERE T 3 RIIE L DA "5 &, BCAA
B T EDLLIRIV grade AT TICICNLTH
0, AUHEPEIFIZ L # 2 5N BIIETH BCA ABIEIIK
ZINETHHIER KL T Do )iy T80 VLISl
BEOTHEEDAL FITIOBIUNL , #iAELTBTRIZ T
HEE EBHIAL B SISO YA, NFHlA T
FCHREE 7 3 B AR & DN e 52
EEZHN T I GG OUGEANLS P23 71 %
b= HCH DU TOBABE EASNT VD,

&FH-73/ BB BT DHR:
BCAA &%

N2 R AT i na e R LT I—0ay
23R A 72y (ESPEN) D4 K54 27 (1) HF
350 2D KT4 AEHANDAKE G £ 2T, HERE

*Nutritional management with branched chain amino acids for liver cirrhosis

9(1051)

iR FRI 4 48 Vol.25 Nos 2010
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%1 ESPEN: FEBHCKS1(2006) Xt~

O—fZHIEIR:

- Ny N A N TERERTAER SGA PHFEHAIIC K BE
PIEREIREED A7 D \DHER T D.(Grade C)
AFBETIETOTTABIANC LW AAEEX BCM(body

cell mass) ZREL T EEMITEREREZTET 2.
BL.SRKIERITD BIA BIEIEBRFANH B, (Grade B)
- MR XN A IBEIEAE(335-40keal/kgBW/B(Grade C)
BN ZERNEAQLEENE 1.2-1.58/kgBW/ B(Grade C)

@EEREDHE
- BYRREEGETOCOREIRONICLEEDNR
EEEMTERVEE.(Grade A)

@i B ,

- EBEORFNEWNTCELVSEIE. BOMICERR
BRI ERE5T 5D (Grade C). (REFHIED D5
BICH) Fa—7IC&BH/5%1T5 (Grade A).

- PEG BABHEDREN B <HE N0 (Grade O).
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