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FREEN, O ZHAHVE LB, ERREBESSVWETHY, ZOF /I —-T0%
BT WD ODMFIERE T, BTE, HG@"&%@I&J&h5$%%&%ﬂzﬁbfwi
To FNREDHEI T, 7 A NVZF 2 ) TORIENZ LITBRU EJ, CHIFLDF +
UT%@&%%,B@%L&%&@@Wﬁ&@%&%@m&mizkﬁwo
cﬂ%%x%bf@,%@%K%%&@#&U?ﬁﬁ%m;&ﬁ%% Mo TNBNEE
WET, PR 16 FICEEF@ES T > IoBENC KB &, AF R v ZHEEE (REREHE
ﬁ}%ﬁi‘.‘:;%\zietS} HEE, TR EXESENEZINTHET, Z0) 28, CRFROF +
U7 OFIZE HEEE O MetS, WEIBZEBEL TV AEADENN S Z EBEINET,
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25 (BF-+55)
=|Sl composite (WBISI)
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0 30 60 80 120 (min)

1 BOERGHREEOHE DTN

TR, MCP-1FD7 €A i Trru7 r—UpgBELTHY, HETE ME
MRS BT 2 8E] W ORBEEE L 2> THWET, w707 7y -V ORBEICX VB
RALEDIERCT T« KV A b AA VPR WEND LV SEERIZEZONTHET Y,
THELDEBY, TTF4RYA b AA VB EADLDETH, BEHFLLENS NG
TT 4R A A VEFREN L TRIICHBICEINE§. TIroHERINbOK
BT HAEEA D TENW I EOESATHELDZ EpEBNnE T2,

=05, RIZBIEBEEIICER LThEd, IHRERFICH LTI 75g OGTT OiEfT %
AlELTWETD, ZnICXY “Bofih” »R2TEEd (B, ZEBTEA V2
YOEBEFWIETTTOT, HHAENERIITON, R, SEIRHINET, HEIFIAS
LA VR VOB HY, EREMIFHENTEALTEICEINET, TITEX
BNad o IZHRHATIRYAZ N, MEEMET T3 02N TY. OGTTIZ&LY,
HREOES TRIFEO A > 2 U v OER, BPEEHANDA Y AU VOEfAEMS Z &8 T
EET, BB, FED A 2 AERIC D0 TE HOMA-IR TRETE 2O Tildizhh»
EBZTWETH, —F BRG] OFHIIZELWOT, 284/ 2 VS ST
composite (WBISD ZHWTFHEL 9. |1 ICHEXEZRLE T, OGTTOTF—4% %
AWTEEMIRA VR VESWPFITETE £,

HOMA-IR A MWHERICE T2 7 — Y HERIZ DWW T E S HENTHETA, B2
BRTHI L, 2mEEERL FHEL &b SHEE - 22 T a e H 3 & T
T EDHOHOMA IR MES S U MBI 2 EE AL, O 128 Mkeg @okidKk .
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# 1 Formulas

Index Formula Normal
fasting P1 x 360
HOMA- > 100
5 fasting PG - 63
fasti % fasti
HOMALIR fasting PG = fasting P1 <9
405
PI {30 min) — fasting PI ,
Insulinogenic Index : > 0.4
Asilinogenic & PG {30 min) — fasting PG
ISI composite 10,000 > 6
4 £ " -
(WBISD - y (fasting PG * fasting PI) > (mean PG X mean PI)

HOMA-~ G, homeostasis model assessment for S-cell funciion; HOMA-IR, homeostasis model
assessment for insulin resistance; ISI composite, composite insulin sensitivity index; PG, plasma
glucose; Pl, plasma insulin.

Fz2 NAFLD LB A M ALT AR &
TG, LDL IZBg#

Stepwise regression analyses selected VFA, triglveeride
and LDL as predictor variables for serum ALT level.

Eguchi Y, Mizuta T, Sumida Y, et al : ] Gastroenterol 2010

FOHKFFH], PN LABEGERLAVEIIZEELTHEL) T, B (FijomEz o)
ERT S (RREIMICABE LTI S), @FBTHET 286 E, HOMA-IR 2 BlEOFEH
BOOEFHELEEYED LCEREZETS 28, ERELTOET. HERTOABR TR,
FFAE#OBIZ OGTT ZHIE L ThET,
@NAFLD & RREEROEE
NAFLD OfSiEIX, IEWIFORENS, Simple steatosis #§% T, Steatohepatitis ~\ & i

TEZEZLNTHWEY, ZIILHBBEFENAEDL Y EMETIric > TEFLEL
729, NAFLD (246 ) T, FFEE&MED CTETHEIND “L/SH” o0, 71X
MEEE S L ORI S OMBEET A5 &, LLICHBEBGERAONE T Y, £,
NAFLD (550 ) CHEIRMER EHET2/35 2 —9 —% B84 5 &, ALT Zi0EE
EIRTZENDPDE LI, HIZALTELHET ARG A~y —%h b &, (KEDIFHEE,
MESE, 72 EADNGA—F = FRERERVE LY, SEERNET) &, R2I0RY
B ONE Lz, $bs, ALTEICEL T, NEBHTE & rEigls, LDL o
VATa—=ID3DT, ALTHESTFEITEAE0HTY, “R* =027 EF+5TTH,
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A AN ETE

CEFH#ICSVTEHEOBTH
A AU EREOERICESELTNS

K2 CHEEMEFRIZBITLA 22 VEHE

PIBEIE RS #5 L NAFLD O ALT IR 5 &2 6hvE 4, fEbicB L ¢ S ko
i A7 NASH & 91> NASH & CHEd % &, #17 L7 NASH THEISIERD A Z
EDMD E Ui,

Ll THERTTH2OEL LELETTH, Alobld, AEEBEHERZERF»S
Simple steatosis IZ 7 % BB, 3 X U Simple steatosis 7° & NASH (246175 5, $HI2## 5L
T AEBCEELRRTFEALDOTR LN EEZTHET,

QHCV L AR EEOBEE

C BUfF 4 & NAFLD OfEHIT, WESHENEST & HOMA-IR OBFREH DL &, CHEIFLTr
= 0.614, NAFLD T0.377 &, BiEFTHES A RENWZ &G,V ET, HEEBZ 7V —
FTaddE, REBIEADRVWETIENAFLD & CRIFED A 20 VESERE LT
TH, PWEEBAERT A0/, CEFRICBVWTEY 4 v 2 ViEFESEEY, Ih
EA 2 vEREECELUTOERTT Y, 2, CEHFAD ALT EIZ oW T HERIRE
BT B LD - TNET Y,

@HCV [CHF 24 RY VEfELA > —T O VERE

ZOHEEBERIr DRI B EEZONHA A VG, F-ZNRFOBRDEEC
BT, Avy—7=0y (FN) ERECHST S EBORETOT, ZOWEOREREY
BELEWEBNWES,

CHRIFRDA » 2 ARBMIEIER IC#MTT (B2), CHFRY A IWADA R v
WHHZFER T A Z LB X<HASGNTEYETL, S #L & 1 w2 ) VikbitksE &
£9, ENIIMAT, BAabEABIEHERRHA OIS A ) VigsEcES LT
WHEEZWFELTHET,

3142004 £ 6 2009 F £ TD CHIFA 292 FITD OGTT OFEHR T, ZDHEIHTH,
B 50 e BRI H 5 WIRBEPOERBIEBR T 9. &6 TR 785 NGT, 82
FIVIGT, 1HR DM /Sy —2 &V FE L, A 2 Vbl % HOMA-IR D TH 5
E (B4, CRIFATY, PV 2RBICEHHOEANERLEYST., 0 2" TYHL,
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Male
All n=155

n=292
;’/ 68
H
P Female
\ n=137
i

| ONGT DieT mDM |

B3 CEGERRICS T AHBHES 1 —May 2004 ~ Nov 2009

f" HOMA-IRZ1.5
90 n=292
80 -
70
2 60 ) Ho;«,e;z.aszz.e%
8
= 50 -
o
S 40 A
2 50 | HOMA-RZ2.5_
59 (20%) | |
20 ‘
10
0 ........
0 1 2 3 4 5 6 7 8 g
HOMA-IR

4 CEGEFZIZBET S HOMA-IR O47

R3S T4 2 VS | EnHy D sk ET, AERDTHE & HOMA-IR O
HRLTFEEBYT (®5), 100 cm® #BA U TA v 2 ViEFEA BT $3, ks
DEFRIZDNTL, EFALTHEEA Y2 ) VigiikoBE#EE A5 2 (K6), BMI & &2
B Y, HOMA-IR &L HERH 20T, BA—FEET 20850 YV
ROZHE L ALT OMBITY . WBISI O 6 RV EZHEOBENWEE RV E 94, ZTIIZALT
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L

<50 50-100 =100 VFA
o 5 Fernale
<50 50-100 =100 4- (n=88)
VFA {em?) &
$3
$P<0.01, *P<0.001, **P<0.0001 &
by Kruskal-Wallis analysis with T2 e
Schefie's post-hoc test 1
0
<50 50-100 =100 VFA
B 5 HEREET (VFA) &£ HOMA-IR
BMl
350 o)
r=0.144
3001
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£3 CHEHEFAD AFP EIZBHAEF (n = 265)

AFP <10 AFP 2 10 P-value

(n = 206) (n = 59)
Male / Female 105 /101 32/27 0.768
Age (years) 56 = 11 50+ 8 0.079
Body mass index (kg/m?) 23128 24.1 £3.1 0.024
White blood cell (/uL) 4911 + 1407 | 5025 * 1156 0.567
Hemoglobin (g/dL) 139+ 14 14116 0.311
Platelet (x 10‘/uL) 17.2 £ 5.6 133+ 4.1 < 0.001
AST (1IU/L) 45 * 26 77 + 42 < 0.001
ALT (TU/L) 57 + 47 88 + 54 < 0.001
rGTP (IU/L) 49 * 62 79 = 64 0.002
Total cholesterol {mg/dL) 177 = 34 169 + 28 0.080
Triglycerides (mg/dL) 102 = 63 114 + 41 0.184
HDL-C (mg/dL)’' 51+ 16 46 + 13 0.038
Albumin (g/dL) 42 *0.3 3.9+ 0.4 < 0.001
Ferritin (ng/dL)’ 161 * 192 264 * 249 0.001
Fasting glucose (mg/dL) 89 + 11 89 + 10 0.764
2hr-glucose (mg/dL) 128 + 46 148 * 50 0.005
Fasting insulin (mU/mL) 7.8 £ 4.1 125+ 7.1 < 0.001
2hr-insulin (mU/mL) 59 + 57 109 + 69 < 0.001
HOMA-IR 1.76 £ 1.11 2.78 + 1.66 < 0.001
WBISI 6.05 + 3.28 3.71 £ 2.59 < 0.001
Glucose tolerance: NGT/ non-NGT 149/ 57 30/29 0.003
Visceral fat area (cm?)"' 76 * 42 89 + 39 0.015
Liver histology
A0-1/A2-3 140/66 19/40 < 0.001
F0-2/F3-4 191/15 33/26 < 0.001

'n=253, *n=239,'n = 159

BESERLTHY, —F, BRIELABRVEICEEEFASZVWENS XS, 2V T7IEah
NBEZEXDDIVE LT,

—7, CRRFRICEWTREDYXA7RFLEXOND AFP % “10° T, 0L
BHEI0OKRBHTEROEZEZRFLELL (F3), M/MRECPHEMELI AFP HICHET S
DRI INETELRELNDHVETH, EHTREIEABCA /R VEHE ARIEE
WO AFP CRBTHTEEADH R ENSIZETT, ThOoORFELERBINT L (R
4), [WBISI 5 ki) A7 L-BFER3aEEARENE L, ZIEMNT B ARE
D AFP AN E D BBNE OV TIRBRERIF T EREET,

IFN OIEBRHRIZHT 24 v X ) VEHEOBESIZ ONWT, £<BRNBRNWET IR
b, BEEDHIENIRIXDLDVET, RO OGCTT DT —9 T, ORI V5 —
TzOYEYREY VERMIZOVWTHRBE, SVRZV—FEmEL A R YEBEL,
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g4 AFP 2 10 I0% 59 HHF (o= 265, multivariate logistic
regression analysis)

Variables Odds ratio 95% CI P-value
Platelet: < 15 x 10 uL 2.8 1.3-6.0 0.009
AST: = 50 IU/L 3.5 1.2-9.7 0.018
ALT: 2 50 IU/L 0.7 0.2-2.0 0.468
y GTP: 2 351U/L 2.5 1.1-5.8 3.036
Albumin: < 4 g/dL 0.9 0.4-2.0 0.709
WBISI: < 5.0 3.7 1.6-8.2 0.002
Hepatic inflammation: A2-3 1.9 0.9-4.1 0.110
Hepatic fibrosis: F3-4 3.7 1.5-9.6 0.006
SVR rate (%)
100 100 100 100
P=0.0062 P=0.0037 P=0.0384
80 80 80 80

80

40 -

20

i

<15 =15 <20 =20 <25 =225
HOMA-IR HOMA-IR HOMA-IR
chi-square test or Fisher's exact probability test

E7 HOMA-IR & #&# % —Genotype 1b/high (n = 151) —

Non-SVR T OGTT #FDMHES L U VX MEHXEL, I8 05 A4 2D Vik
Pk a ey —mRLELEY,

[ARBIZE DI EWDH T ET, FEMEIEL L 1b/high D 151 THT L TAHE Lz (B7),
IFN a-2b & URE Y VEFERIOEHIG P LA - TEY, HF SVREHFENDTT D, ®
Y HOMA-IR % 2 TYJA Z & T, HEDRICH O RENTRDbR, 2RBT50%, 2LE
T 26%E WS REITT, Ib/high ATHESEVRELRPERIZVLWOTTS, 4 A1) Vi
FHESROETRDZ EABOE VS ERLHV ET (B8), SLRBHTEE (D),
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SVR rate (%)

100 100 ———————— 100 ———————— 100
ns P=0.0672

T

80 — 80+ 80

60

40

20

0 +

Others <15 =15 <2.0 =220 <25 =25

HOMA-IR HOMA-IR HOMA-IR

chi-square test or Fisher's exact probability test

8 HOMA-IR &iE#HSE—Others (n = 52) —

#£5 SVRICHFET HEF—-G1/high, PEG/RBV (n = 145) —

Variables (dds ratio 95% CI P-value
Age: <65 7.942 1.938-32.547 0.0040
Gender: male 3.218 1.079-9.597 0.0360
Alcohol intake: habitual (0.310 0.088-1.096 0.0690
Fibrosis: F2-F4 0.264 0.096-0.729 0.0101
HOMA-IR: < 2.0 3.826 1.178-12.430 0.0256
Albumin: 2 4.0 1.482 (.532-4.125 0.4515
AFP: = 10 0.620 0.175-2.194 0.4584
PEG adherence: = 800/ 3.325 (.796-13.884 0.0885
RBV adherence: = 70% 3.386 0.871-13.161 0.0783

Multivariate logistic regression analysis

i, M BELoRF—vi2inx, HOMA-IR (2:R#) AVEEICHSILA-ETFTLE
HEEFEETS ®9), 0em® #lA 5L IAh0ME HAES B THET,
OIFN BEILETIN AR
4 V2 VEHIEIC ST AEBORTFO I B, A V2R LOERIZ>VLCEAA
TEEVADT, WEEHLHANONAZRALE L,
Joba—EB10IZRL 955, Ib/high FEF 62 1€ HOMA-IR ZJl5E L, 2 F#%x
A VA VRSNV —T & LU PEG-IFNa & UNE Y v OMHEOERZTOET
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SVR (%)

n=92 ; PEG-IFN-+RBV 48 W (1b, high)
70

60

50 -

40 -

30 -

20

10 -

o e = -
<40 40-80 80-120 120<
{n=23) (n=38) (n=21) {(n=10)

REREEFER (em?)

B9 PEG-IFN/RBV #1250 2 REIBIF RO EE

ﬁlHC patients
with genotype 1b and =5.0 loglU/mi
with indication of PEG-IFN/RBY
without overt diabetes
| with informed consent

(n=62)

(EPOCH) r—-——- Assessment of HOMA-%R—-—-—-——-} (SPEC)

HOMA-IR = 2 (IR group) HOMA-IR < 2 (non-IR group)
(n=26) (n=36)

s

Diet and exercise intervention
for = 3 months

PEGIFN a-2b pice RBY treatment PEG-IFNa-2a plus RBV treatment
(for 48 -72 weeks) (for 48 -72 weeks)

(n==26) 2 cases dropped out One case dropped out (n-—363 2 cases dropped out
due to adverse events  from follow-up study ~& - due to adverse events
Patients treated with PEG-IFN/RBV Patients treated w1th PEG-IFN/RBV

for = 36weeks for = 36weeks
(n=24) {n=33)

10 IR-oriented intervention program

(SPEC #). —77, 2LLEDA ¥ 2 ) ARFMEA S 5 B R LTI 3 A A Bhb Ao » 06
BREAT > TWZ/Z &, ZOOBIZEED IFN Bif% 70 4 (EPOCH #E),

EPOCH & Cofd - MEFHEON ANiED OGTT O3y — i (B 11), FF, Ml
b A 2 ) AEHIET LT 25 FAEL T EDAE LD bR EEAT L,
L4 L, HOMA-IR & WBIST BT ed LT E5, K8, HENRHE L HEIcET L,
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Glucose (mg/dL) ins;;/g} (uU/mLy P < 0.05
2 P= ; ;
00+ P 0.0001 ) p <’v‘0 05 q § baseline
5 baseline 100 - . 3 T
150 1 S L <9
100 J after 607 p 0. ﬁO ) after
40 J
50 ’
20~ X
o]
0 v v - 0
0 30 60 a0 120 0 30 80 a0 120
WRISH
8
7
6 4
5 o
4 p
3
2
‘l -
0
baseline after baseline after

"Wilcoxon's signed-rank test

11 BERHOE—75 g OGTT (h = 26) —

BRELOEEE L TESHNWSNAEEE CRPEBET LTWE T, EHEIEZ AFP
EA R - EEERICIVDEEICETLTOWAEATY (B12),

PLEDf « BRI X AN ADBRIC IFN BT E Ui, &Y SYR 13 40%
EWIREITY, 72720, MADGIOT = T 20%BRBETTOT, 20 LBARN 3’9
HEEZBNELL (B13). —J5, SPECHEETH SVREN 4% LW H ity (K
14), DFYD, A VR EFIENRWETE, SOV IFNBESESEETE S, L1 i
RTHRWDPEFEZET, WHEEGDOELMETE, 408 2565%DSVRET (K
18), 74 v PRAZIBNAIE, RPEELOGELAHADTELWNEEZTHET,
HFbYI
FAE ST A 2 VEFHED IFN SR OA T, BECLBETHIOTE RS
EBAZTHWES, ZZTOGTT MIEGATEBIFFAE L 25, BEOFETHITHRLE
OGTT THOA YR Y@D/8F — K E R <, —5F, mEHE L, 512 2 B
fEA4% 200 Z A HEERF/NY — VCRLBBERLGVEVIRBIIAVELREY, T4 V2R
RS EE RO, SIS R 2 ER O Zo0nTHILSERI NS E AT,
WEZa Y bOR=Y e VIl ZARHVETH, CHIFLCBWTHL LA LEBA V2
D VLD LEOEO AR RBEOLDEN) 2020 TREVW N ELEZ TINET,
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150 T
100
50
0
baseline after haseline after
EREEE CRP (ng/mlb) // AFP (ng/mL}
2000 P=0.0079 40 F=0.002
1500 -
1000
500 { | _ , | . F
baseline after K baseline after /
Wilcoxon's signed-rank test

(%)
100

4w 8w 12w 24w 36w ETR SVR12 SVR  SVR
0/23 4/24 11/24 20/24 20/23 20/23 9/23 8/20 5724

Qur previous result in patients with IR

13 Viral response rates in IR group (EPOCH)



?r

FEBCSITLHERBRN BB ENOEEE

‘

4 w 8w : 24w 36w
7/31 17731 29/33 32/33 33/33 33/33 27/32 26/31

B 14 Viral response rates in non-IR group (SPEC)

(%)
100 91.2

sw 8w ’ 36 w
7/54 21/55  40/57 52/57  53/56 36/55

B4 15 Overall viral response rates by this intervention program
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T8 (FREMEMKFF=AR) L<IADEBLLNWT—72H0REITTNEL
oo 2 RBME LIcHOTY A, HOMA-IR & SVR OBRZHBRLIZARY, 1b/high Tiid -
ZVEHT, ZNUATRDEDER R 12EVWSIZET LR, CEYANVZAZDHDH
AVZ) VEHFEEZSIZBITERVETS, b EENUATERECBHENVDS DI
EDEIIZEZBNETD,

BE WBLUATESVREABWTTND, A VX)) VEREDES&IZHEVEEINT
Ko TLEDTEELDHDDOTR AN, EBVE T, 1b/high IBRAENREKBERDT,
ZFZIA VR VEAESEEBLEOTR VW, EEXTNET,

Td NAFLD T, ABEILGECIBRTIENITF—I R EB0nETa, AR
BHPODT T4 RAA VDB, AX—BEBLHMEEZL WA EEERBEXTLLS
ppe

BE WBERLTCWETHBITETTST, AXFab—va iz FEdss, £ 0%
PHRRIBVTTARRIZFUMETIT B LILE - TREVLELTEEENR DD L ENE
Yo Fi, VIFUVFLARVFRMARICEBTILT37-9H5HD, TNFa AR
F—ERBYVA MHAVTRAENWDEEZTEVETY, IRBETEXIEOLTF—%2FK
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Nutritional status and quality of life in current patients with
liver cirrhosis as assessed in 2007-2011
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Medical School, Saga University, Saga, *Department of Surgery, Kansai Medical University, Osaka, and *Center
for Nutrition Support and Infection Control, Gifu University Hospital, Gifu, Japan

Aim: Current guidelines recommended adequate nutritional
support for patients with liver cirrhosis to improve clinical
outcome and quality of life (QOL). However, these evidences
were obtained more than 10 years ago when malnutrition
prevailed. In recent years, the impact of obesity on liver
damage and carcinogenesis has grown. We attempted to elu-
cidate the nutritional state and QOL in present cirrhotics.

Methods: A research group supported by the Ministry of
Health, Labor and Welfare of Japan recruited 294 cirrhotics
between 2007 and 2011. Subjects comprised 171 males and
123 females, 158 of whom had hepatocellular carcinoma
(HCC) and Child-Pugh grades A:B:C were 154:91:49.
Anthropometry, blood biochemistry and indirect calorimetry
were conducted, and QOL was measured using Short Form-8.

Results: The mean body mass index (BMI) of all patients

was 23.1 * 3.4 kg/m?, and 31% showed obesity (BM! > 25.0). In
subjects without ascites, edema or HCC, mean BM! was

23.6 + 3.6, and 34% had obesity. Protein malnutrition defined
as serum albumin of less than 3.5 g/dL and energy malnutri-
tion as respiratory quotient of less than 0.85 appeared in 61%
and 43%, respectively, and protein-energy malnutrition (PEM)
in 27% of all subjects. Among subjects without HCC, each
proportion was 67%, 48% and 30%, respectively. QOL was sig-
nificantly lower on all subscales than Japanese national stan-
dard values, but was similar regardiess the presence or
absence of HCC.

Conclusion: While PEM is still present in liver cirrhosis, an
equal proportion has obesity in recent patients. Thus, in addi-
tion to guidelines for PEM, establishment of nutrition and
exercise guidelines seems essential for obese patients with
liver cirrhosis.

Key words: body mass index, energy malnutrition, liver
cirrhosis, protein malnutrition, quality of life

INTRODUCTION

ECAUSE THE LIVER plays the central role in nutri-

ent and fuel metabolism, protein-energy malnutri-
tion (PEM) is common in patients with liver cirrhosis.'?
Moreover, such malnutrition leads to poor prognosis
and decline in the quality of life (QOL) of cirthotics.**
Branched-chain amino acid (BCAA) administration
for protein malnutrition raises the serum albumin level
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and improves the QOL and survival of patients with
liver cirrhosis.”® Treatment with late-evening snack
(LES) for energy malnutrition improves respiratory quo-
tient (RQ), liver dysfunction and QOL.>"®

Therefore, the guidelines for the treatment of liver
cirrhosis by Japanese Society of Gastroenterology,"
American Society for Parenteral and Enteral Nutrition'
and Furopean Society for Clinical Nutrition and
Metabolism'* recommend such nutritional therapy.

However, these evidences were obtained in the
cirthotic patients recruited from 1995-2000, where
protein or energy malnutrition prevailed in 50-87%."*
In contrast, in the next 10 years, obesity rate in the
cirthotic patients rose to approximately 30%.'* More
recently, non-alcoholic steatohepatitis (NASH) or the
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hepatic inflammation, fibrosis and carcinogenesis due
to obesity became the topics.'*¢

Therefore, it is essential to re-evaluate a nourishment
state of the current cirthotic patients to update the
guidelines. In this report, we investigated comprehen-
sive data on the nourishment state and QOL in a large
group of patients with liver cirrhosis recruited in the
years 2007-2011.

METHODS

Patients

'WO HUNDRED AND ninety-four patients with liver

cirrhosis (171 men and 123 women; mean age,
68 % 10 years) undergoing treatment between 2007 and
2011 were recruited by a Research Group (Gifu Univer-
sity, Hyogo College of Medicine, Aichi Medical Univer-
sity and Saga University) supported by the Ministry of
Health, Labor and Welfare of Japan. Liver cirthosis was
diagnosed by clinical and laboratory profiles and by
histological examination of liver biopsy specimens. The
etiology of cirrhosis was hepatitis B virus in 35 patients,
hepatitis C virus in 204, alcohol in 25, NASH in six and
others in 24. Child-Pugh classification of the disease
severity'” was A in 154 cases, B in 91 cases and C in 49
cases. One hundred and fifty-eight patients had hepato-
cellular carcinoma (HCC), and their clinical stage was I
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in 41 patients, I in 41, IIl in 54 and IV in 22. Clinical
profiles of the patients are presented in Table 1. The
proportion of patients supplemented with BCAA or LES
rose in parallel with the increasing grade of Child-Pugh
classification. Patients with fever, HIV infection, overt
infectious disease (septicemia, pneumonia, urinary tract
infection), renal insufficiency or under immunomodu-
latory therapy were excluded. The study protocol was
approved by the Medical Ethics Committee of Gifu Uni-
versity Graduate School of Medicine, and informed
consent was obtained from all patients. The study pro-
tocol was in agreement with the 1975 Declaration of
Helsinki as revised in 1983.

Hematological examinations

Blood was drawn for routine laboratory examinations in
the early morning after overnight fasting on the day
of metabolic studies. Serum albumin, total bilirubin,
alt alanine aminotransferase, prothrombin activity and
urinary nitrogen (UN) were measured with a standard
clinical analyzer at the central laboratory in each
hospital.

Nutritional assessment

Metabolic studies were carried out using an indirect
calorimeter (Aeromonitor AE-3008; Minato Medical
Science, Osaka, Japan) to estimate non-protein re-

Table 1 Clinical and biochemical profiles of patients with liver cirthosis

Cirthosis Child A Child B Child C P
(n=294) (n=154) (n=91) (n=49)
Age (years) 68+ 10 6810 68+ 10 6812 ns.
Sex (male/female) 171/123 90/64 51/40 30/19 n.s.
Height (cm) 159 £9.1 159 £9.0 159 £9.1 159 £9.7 ns.
Weight (kg) 59+ 11 58+9.6 59411 60+ 13 ns.
Body mass index (kg/m?) 23.1%£3.4 229+3.0 23.4%3.6 23.6+4.0 ns.
Etiology (HBV/HCV/alcohol/others) 35/204/25/30 20/108/11/15 11/62/8/10 4/34/6/5 ns.
Hepatocellular carcinoma (+/-)* 158/136 84/69 54/38 20/29 n.s.
Number of patients
Treated with BCAA 97 35 45 17 <0.01
Supplied with LES 36 8 19 9 <0.01
Albumin (g/dL) 33+0.6 3.6£0.5 3.0£0.4 2.6£0.4 <0.01
Total bilirubin (mg/dL) 14+18 0.9+0.4 1.5+1.2 3.2+38 <0.01
Alanine aminotransferase (IU/L) 44+ 31 43 £30 44%29 45+ 40 ns.
Prothrombin time (%) 81+30 9132 75%23 66£22 <0.01

HBY, hepatitis B virus; HCV, hepatitis C virus; BCAA, branched-chain amino acids; LES, late-evening snack; n.s., not significant.
Data are presented as number of patients or mean =+ standard deviation.
Statistical analysis was performed by one-way ANOVA or contingency table analysis for distribution among Child-Pugh grades A, B

and C.

*Clinical stage of hepatocellular carcinoma was [ in 41 patients, 1l in 41, 1Il in 54 and IV in 22.
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spiratory quotient (npRQ) from measured oxygen
consumption/min (VO,), carbon dioxide production/
min (VCO,) and total urinary nitrogen using the follow-
ing equation:'®%

npRQ = (1.44Vco, ~-4.890UN)/(1.44Vo, - 6.04UN).

Measurements were performed between 07.00 and
09.00 hours while the patients were still lying in bed.
The last meal was served at 18.00 hours on the previous
day.

We measured height and bodyweight, and calculated
body mass index (BMI).

QOL questionnaire

Health-related QOL was measured using the Short
Form-8 (SF-8) questionnaire.”’* The SF-8 contains
eight questions that provide a quantitative evaluation
on each of eight subscales: (i) physical functioning (PF);
(ii) role physical (RP); (iii) bodily pain (BP); (iv)
general health perception (GH); (v) vitality (VT); (vi)
social functioning (SF); (vii) role emotional (RE); and
(viii) mental health (MH).

Statistical analysis

Data were expressed as the mean and standard devia-
tion. Comparisons of measured values among Child-
Pugh classification grade A, B and C were performed
using one-way ANOVA. Comparisons of sex, etiology and
the presence of HCC among Child-Pugh classification
grades were performed using contingency table analysis.
Measured QOL was analyzed by z-test or Student’s t-test
between each group. Data analysis was performed using
JMP ver. 5.1] (SAS Institute Japan, Tokyo, Japan) and
P < 0.05 was considered statistically significant.

RESULTS

BMI of the patients with liver cirrhosis

HE MEAN BMI of all patients with liver cirthosis was
23.1 £3.4 kg/m*.

The ratio of obese subjects with BMI of 25 or higher
was 30.6% and that of less than 18.5 kg/m” was 5.1%,
respectively (Fig. 1).

We then excluded patients with ascites, edema or
HCC to match the present cohort with those reported in
2002.* The number of patents in this cohort was 95, and
Child-Pugh grades A, B and C were 71:22:2, respec-
tively. Mean BMI was 23.6 £ 3.6 kg/m? and BMI of
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Figure 1 Distribution of body mass index (BMI) in patients
with liver cirrhosis. Total number of patients = 294. Obese
subjects (BMI2>25) were present in 30.6%, lean ones
(18.5 < BMI < 25) were in 64.3% and emaciation (BMI < 18.5)
was observed in 5.1%.

less than 18.5 kg/m?® and 25.0 kg/m® or higher were
observed in 9.2% and 33.7%, respectively (Fig. 2).

Incidence of protein malnutrition, energy
malnutrition and PEM in patients with
liver cirrhosis

We examined nutritional status in 181 patients with
liver cirthosis that underwent indirect calorimetry. In
these patients, the male : female ratio was 112:69, HCC
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Figure 2 Distribution of body mass index (BMI) in cirrhotic
patients without ascites, edema or hepatocellular carcinoma.
Total number of patients = 95. Obese subjects (BMI > 25) were
present in 33.7%, lean ones (18.5 < BMI < 25) were in 57.1%
and emaciation (BMI < 18.5) was observed in 9.2%.
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Table 2 Incidence of protein and energy malnutrition in
patients with liver cirthosis
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Table 5 Comparison of health-related quality of life in cir-
thotics by the presence or absence of hepatocellular carcinoma

Energy nutritional state Protein nutritional state

Normal (%)  Malnourished (%)

Normal (%)
Malnourished (%)

42 (23%)
28 (16%)

62 (34%)
49 (27%)

Protein malnutrition was defined as serum albumin level of
<3.5 g/dL and energy malnutrition as a respiratory quotient of
<0.85.

Total number of patients = 181.

Data are presented as number of patients (%).

was present in 94, and Child-Pugh grades A : B : C were
90:58:33. When protein malnutrition was defined as
serum albumin level of less than 3.5 g/dL and energy
malnutrition as a non-protein respiratory quotient of
less than 0.85, protein malnutrition was found in 61%,
energy malnutrition in 43% and PEM in 27% (Table 2).
Similarly, among 87 patients without HCC (Child-

Table 3 Incidence of protein and energy malnutrition in cir-
rhotic patients without hepatocellular carcinoma

Energy nutritional state Protein nutritional state

Normal (%)  Malnourished (%)

Normmal (%)
Malnourished (%)

13 (15%)
16 (18%)

32 (37%)
26 (30%)

Protein malnutrition was defined as serum albumin level of
<3.5 g/dL and energy malnutrition as a respiratory quotient of
<0.85.

Total number of patients = 87.

Data are presented as number of patients (%).

Subscales Absence of Presence of P
hepatocellular  hepatocellular
carcinoma carcinoma

Physical functioning 43.4+4.9 442+£55 ns.

Role physical 41.1+6.3 42.1£6.8 ns.

Bodily pain 47.8x53 48.7+5.1 ns.

General health 449145 454%3.9 n.s.

perception

Vitality 46.5+4.3 484+4.2 n.s.

Social functioning 45350 46.8+5.4 ns.

Role emotional 453%5.0 45.8+6.1 .S,

Mental health 46.6%+3.9 48514.0 ns.

n.s., not significant.

Data are presented as mean * standard deviation.

Statistical analysis was performed by z-test between the presence
and absence of hepatocellular carcinoma.

Pugh grades A : B : C, 36:27:24), 67% had protein mal-
nutrition, 48% had energy malnutrition and 30% had
PEM (Table 3).

Health-related QOL of the patients with
liver cirrhosis

We examined health-related QOL in 114 patients with
liver cirrhosis (64 men and 50 women) using the SF-8.
Sixty-two patients had HCC, and Child-Pugh grades
A:B:C were 63:26:25.

Quality of life of all subjects was significantly lower
on all subscales than Japanese national standard values
(Table 4),* but no difference was observed between the
presence and the absence of HCC (Table 5).

Table 4 Comparison of health-related quality of life between the Japanese national standard and the patients with liver cirrhosis

Subscales Japanese national standard Patients with liver cirthosis P

Physical functioning 50.1%5.0 43.8t5.2 <0.01
Role physical 50.2+5.3 41.6+6.6 <0.01
Bodily pain 51.3+8.3 48.3+53 <0.01
General health perception 50.6 £ 6.6 452+4.4 <0.01
Vitality 52.4+5.5 475%43 <0.01
Social functioning 50.21 6.6 46.1£5.3 <0.01
Role emotional 51.3%4.5 45.6%5.7 <0.01
Mental health 533+54 47.614.0 <0.01

Data are presented as mean * standard deviation.

Statistical analysis was performed by Student's r-test between the Japanese national standard® and the patients with liver citrhosis.
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DISCUSSION

ROTEIN-ENERGY MALNUTRITION is a common

manifestation in cirthotic patients with reported
incidences as high as 50-87%.* Protein nutrition is
usually evaluated by serum albumin level and, for
energy nutrition, indirect calorimetry is recommended
for precise analysis.'”® Energy mdlnutrition typically
shows reduced carbohydrate oxidation, increased fat
oxidation and decline in npRQ measured by indirect
calorimetry. It is reported that PEM worsens prognosis
and QOL in patients with liver cirthosis.** Thus, inter-
vention for PEM is an important issue in the clinical
management of liver cirthosis.

For this purpose, BCAA administration for protein
malnutrition raises the serum albumin level and
improves QOL and survival of patients with liver
cirthosis.”® LES for energy malnutrition improves
npRQ, liver dysfunction and QOL.*" Thus, many
guidelines'"* recommend such nutritional therapy for
liver cirrhosis.

However, these evidences were obtained in the cir-
thotic patients recruited from 1995 through 2000 where
malnutrition prevailed but obesity was apparently less
(20%)* than the general cohort (30%).* In the next 10
years, obesity rose by approximately 1.5 times in the
patients with chronic liver disease in Japan.™ In addi-
tion, presence of diabetes mellitus, hyperinsulinemia or
obesity is currently regarded as a significant risk factor
for liver carcinogenesis.'*'® Furthermore, the relation-
ship between obesity and liver inflammation and fibro-
sis, including NASH has become an important issue in
recent years. Therefore, it is necessary to elucidate the
nourishment state of the present cirthotic patients to
update guidelines. Thus, we report in this paper a com-
prehensive survey of the nourishment state and QOL in
the present patients with liver cirrhosis.

The etiology of the 294 cirrhotics was hepatitis B virus
in 11.9%, hepatitis C virus in 69.4%, alcohol in 8.5%,
NASH in 2.0% and others in 8.2% in this study. In the
44th Annual Meeting of Japan Society of Hepatology in
2008 (Matsuyama), the reported etiology of 33 379 cir-
rhotics was hepatitis B virus in 13.9%, hepatitis C virus
in 60.9%, alcohol in 13.6%, NASH in 2.1% and others
in 9.5%,% indicating similar patient composition
between two studies.

Obesity is defined by BMI of 25 or higher in Japan but
by 30 or higher by World Health Organization. In this
study, the mean BMI excluding patients with ascites,
edema or HCC was 23.6 £3.6 kg/m? and the ratio of
obese subjects with BMI of 25 or higher was 33.7% of
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these patients (Fig. 2). The proportion of obese people
in the general population of Japan at matched age was
30.5% in 2009.% Thus, an equal or greater proportion of
patients with liver cirthosis has obesity than the general
population of Japan at present.

The increase in obesity, or excess energy nutrition
status, and subsequent impaired glucose metabolism
potentially bring about an unfavorable outcome in cir-
rthotic patients. Actually, excess energy nutrition contrib-
uted to induce carcinogenesis in liver cirrhosis,'**? and
the number of obese subjects doubled in the candidates
for liver transplantation in the previous 10 years in the
USA»-

As to PEM exactly defined by serum albumin and
npRQ, Tajika et al. reported that protein malnutrition
was identified in 75%, energy malnutrition in 62% and
PEM in 50% of 109 patients with liver cirthosis in
1995.% In our study, 87 patients without HCC composed
a group to show comparable backgrounds to those by
Tajika et al.* Among them, 67% had protein malnutri-
tion, 48% had energy malnutrition and 30% had
PEM (Table 3). Taken together, the protein malnutrition
remains almost similar in liver cirthosis, but the patients
with energy malnutrition, particularly PEM, substan-
tially decreased.

The above-mentioned results urge that two concerns
are addressed. The first is the effect of altered nutritional
state of cirrhotics on their QOL, and the second is
a question if exercise should be prescribed for obese
cirthotics. Regarding QOL, reduction in bodyweight
achieved by chronic liver disease patients with obesity
was associated with improved liver dysfunction, histol-
ogy or QOL.»*

In this study, basal QOL was estimated by the SF-8,
and was significantly lower on all subscales than Japa-
nese national standard values. However, no difference
was observed by the presence or absence of HCC. In
contrast, QOL of cirrhotic patients significantly corre-
lated with the grade of disease severity as defined by the
Child-Pugh classification (data not shown). It was thus
suggested that the degree of the hepatic functional
reserve contributed to a greater extent than the progres-
sion of cancer as for QOL of cirthotic patients.

In conclusion, while PEM is still present in liver cir-
rthosis, a greater proportion shows obesity in Japanese
patients at present. Because exacerbated inflammation,
fibrosis and carcinogenesis has been reported in obese
patients with liver cirrhosis, the present findings urge
revision of nutritional and, possibly, establishment of
exercise guidelines for obese patients with liver cirrhosis,
in addition to the current PEM guidelines.



