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Exploratory research on the significance of nutritional therapy
in hematopoietic stem cell transplantation using nutritional pathway
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aGVHD
Alb

ALL
Allo-BMT
allo-SCT
allo-PBSCT
AML
auto-PBSCT
BEE

BIA

BMI

BMR
BMT

Bu

CAWL
CBT

CDC
CML
CRP
CTCAE
CcY

EN
ESPEN
Flu

GVL
HSCT
HLA

acute graft versus host disease

albumin

acute lymphoid leukemia

allogeneic bone marrow transplantation

allogeneic stem cell transplantation

allogeneic peripheral blood stem cell transplantation
acute myelogenous leukemia

autologous peripheral blood stem cell transplantation
basal energy expenditure

bioelectrical impedance analysis

body mass index

basal metabolic rate

bone marrow transplantation

busulfan

cancer-associaated weight loss

cord blood stem cell transplantation

centers for disease control and prevention

chronic myelogenous leukemia

c-reactive protein

common terminology criteria for adverse events
cyclophosphamide

enteral nutrition

european society for clinical nutrition and metabolism
fludarabine

graft-versus-leukemia

hematopoietic stem cell transplantation

human leukocyte antigen
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IBW
LBW
LFM
LSMM
MAC
MDS
Mel
ML
NCP
Pa
PBSCT
PES
PN

PS
QOL
REE
RIC
TBI
TEE
TPN
UR-BMT
WHO

Ideal body weight

loss of body weight

loss fat mass

loss skeletal muscle mass

myeloablative conditioning
myelodysplastic syndromes

melphalan

malignant lymphoma

nutrition care process

phase angle

peripheral blood stem cell transplantation
nutrition diagnosis label, problem, etiology, sign/symptoms
parenteral nutrition

performance status

quality of life

resting energy expenditure
reduced-intensity conditioning

total body irradiation

total energy expenditure

total parenteral nutrition

unrelated donor bone marrow transplantation unrelated donors

world health organization
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HBUE, AARONAFETRIT 60 FHlE LV IEMLUERICRDIEEE 2o T
%t FALRI O 2 AR (N 10 J5%) 1230 B IS MRS T B B Y 28
fiE (malignant lymphoma: ML), Hijm, ZFMEESEEIZ, HiE 22.3%, 11.2%,
5.9%. &M 18.3%, 7.7%, 47% TbH 5 ' 5K AEFRIE, Bl bIcEME)
>N K 60%., FML K 40%. ZREMEEBEIE K 35% TH D | il DA AL
LTEL R Yy — 05, SRS O 1B # IS S AL 5 1 il o 4 B R i
(hematopoietic stem cell transplantation: HSCT) #/EDEH X7 <. Thomas ED 73
1957 A THI O THMIF B FITH T 55 B A (bone marrow
transplantation: BMT) (ZH2 V) #HAx, 1970 4F1% 4121 HSCT SRIERTALE T 55
IREBAE: 7 LA (myeloablative conditioning: MAC) ML % ey L7- 24, =
AUTKRE LT 1990 AU I B BEHNH] L v & il E B 4 2 InBESHE S,
Ferl % [P (graft-versus-leukemia: GVL) 205 & H1#E L 7= BEIERL IO RS A
I =#HH (reduced-intensity conditioning: RIC) #&IEA M K L 7= °°, HSCT JEED
95, [RFEE M AHIEFEAE (allogeneic stem cell transplantation: Allo-SCT) #74C
IZHE L R —o b FAMERFUR (human leukocyte antigen: HLA) (281 % 24
ERDDH LRGSR T S50, BT @SBRI TR0 TR R
i, P FEL TWD Z EBRH LN E oM 20k, ThEhic
[ B BE44E (allogeneic bone marrow transplantation: Allo-BMT) #&i5,  [RIFE A
I & M & 40 2 % A (allogeneic peripheral blood stem cell transplantation:
Allo-PBSCT) ik, it &4 (cord blood transplantation: CBT) #&i% & L CIAIR
HEDNHESE S 7= 121 (Figure 1),

IR, DAERIZBOWTRARENAOBLEZX S Z & T, AEICKRERBD
I L, BAEBREOLETFEOE (quality of life: QOL) 23 HHETE 5 & ) N
TRENTND 0, IR EYIZ HSCT SEBI 1338 U A 7 DSNTE L, B A
DYVEPENRD ST 5 1O HSCT BRI, AR ICBE S 54
FREREPE D KRR (BRAETLE) BAiA) & R B 2T TH LR
TEPRO B MERAE A el fig % (acute graft versus host disease: aGVHD ; fii#aill 2 7
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— VB L/ L— R Table 1,2) IC XV BOBIRDKEEEE 25720, FLERRE
#% (total parenteral nutrition: TPN) Z %325 Z & 8%\ B8 TPN X EHILT 2
&L mELBERSEHEICRO B AL, ZAIUTHE D BYEFIE & OB RE ST

W3 PR F T TPN 22 B ORI 22 Koy 508 AR FE R I B B J I E s
bLENTWD ?, Lizddo T, TPN 2 BRI BERAOESCH R BT E L,
P IS CT AR EHIN ADBBLETH Y . T ETIS, HSCT AT 5 EiE
T RILF =R EE (enteral nutrition: EN) DA ZMEIZET 2 HEN ST
HBH LinLaiih, KH#EY A7 BT D HSCT ka5 5 BEICB N T,
£ 0 BRI R AR BE ORESLIH FAI B S Ty,

2002 4EICFAIT HSCT SRIEDBEAIICHEH L, SR @IC L5 THSCT %
SR ORI L ONE M A 9240 L T & 7= 2% (Figure2), HSCT &3/ A TIdAT
AL T & R ERIRSEEE (parenteral nutrition: PN) #& T £ TOR, s L0 A,
BEOXy A RETHINE, B AEFEREZEEmM o772 BT, FREL
BHEMEOE SR RN EIRERZRE L., VT I A LT TREOLER
ZATVE LT D, 2013 FEICABIIE ORI RS & LT, FAIX HSCT ik % Jaf 7
L7 25 Bl B F KM MM ld 4 (autologous peripheral blood stem cell
transplantation: auto-PBSCT) # ik % i L 72 B3 2 x4\ HSCT %38 S A DA H
AR L2 B, 2 Of R AR 1208 (REBD R loss body weight: %LBW
=>5) /75 3 H (WLBW=7.5) 2 D13 25 i 34 (12%) 12589 &, Hia
FKEEITAEBD BB I OERER A v B — & Rk (bioelectrical impedance
analysis : BIA) % W 72 AR OB & OIS IEOMBN RSN, &5, #%
RO 72 B EE S mHAGEMRYE (common terminology criteria for adverse events:
CTCAE) & 2HIREDEZMRIE (ECOG O performance status : PS) % Fu 7=
7' L— ReHlIC EOBEMEA R S 7= 2 & 225, auto-PBSCT LI 1T 2 74
KBENAOLEMENRBR I NI, L LN, RIS A 7
BB G OHENE Z U 152 Allo-SCT IFHRIEICIB W T, K IRENRR] OFZR)
PIZOWCTOMGEIFE S ToEF Lo TWe, ZD XKD eifFefkiE L v, HSCT
KA /N AT CTCAE Z % MAEHLOBUR & 0 54l L 7= S B A H 5 (FEE X
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a7) ZEAL L (Table3) T, % 1 & TIE, HSCT FHEIZBWTRAE Y — A
DIEIERIE % TH 5 Allo-SCT JER (Allo-PBSCT ik, FE s B ff i
34 unrelated donors-bone marrow transplantation, UR-BMT) % x5 & LT, R
ED PN T ETONMABM 3 20H (WLBW=75) %%~ b4 712, SeFERE
AEFEL (HEEA2Y) 2 L CREAMICHE 2272 HSCT H&E/ A DH )
MAEBRE LTz, 28 2 BT, RETREESEML T EMNED Vo YEEE %
%G LT, WK TRARE S 72 ek O auto-PBSCT 1A IZ 31T D B AEATALE ICE
Pk L | 2002 A B AR TRARE S & LTV % MCEC J#IEIZ 3T HSCT %%
NAZ W TWREOA EFR LR R BT LIz, 5 3 =TI, allo-PBSCT
WYL & UR-BMT HIEICKT LAEF BV ZEENHLE I, R — %R
IRV CBTHRIEZ T3 2 BB 1T 5%LBW [ZRE L T2 BE K 7 %
IR L. HSCT 38 S 2 DOH IOV TR L 7=,
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Table 1. ligsfEED AT —

25— R J gk A&
g @ | YL (myd) TH#1° (ml)
% A500-1,000
1 <25 2.0-3.0
ENEE S AL

2 25-50 3.1-6.0 R\ 1,001-1,500
3 > 50 6.1-15.0 % A>1,500
4 KIGFERR >15.0 = E DR (+1— R 2E)°

a) BUE VR L, BB EOEBITMORBNEIFTSLEEZONLEA
FAT—UE1O%E L, RKBAZHRLT D, HEOAMENFELZY ., Atk
GVHDDO G- MEWE E 2 5N A AT TIREDOHWIC CAT —U2-3% & LT
HEW,

b) KIEIZF1T Drule of nines % 95,

c) 3HMO TFHIEAZEET S,

d) B - + B OMERFREH N LE,

e) HILEGVHDD X7 —41%, 3H [ M HRIER A >1,500mITh D g0 £ 721%
iz Ga 2 L, BIAEOA XML,



Table 2. Z24:GVHDD /'L —K

JLV—F | BEAT—V JTNgEA 7 — 2 WBAT—
I 1-2 0 0
I 3 or 1 or 1
il - 2-3 or 2-4
v 4 or 4 -

11, 25 IRRE (performance status: PS) A3 il (2 VA (PS4, & 7= X Karnofsky performance
score < 30%), fE#RfEEN AT —VATELRL L7 L— RIVET 5, GVHDLSL
DIRENEDF L. ZOTDIEHIRENEAT 256, HEITHRS TRV,
SEGVHDRIER A IC L HPSE XS & 5,

2, 0or 1, FlEsEED AT =YD 5B, O THlZLTWIIEZED 7/ L— LT 5
EWVWIHIERTH D,
3, —IXEEOREICEADL LT/ L— RIIZBEE LRV,

A A AR F ST ART A GVHD 4R (20174F)




T2

T1
RIS E PN$£T %

4£-BIA {AE-BIA
- Al || & F3
2 o E 5
3= it
= - - %
B D[ e, FF—mFE MmO EE
4= o
3 It HRETHEFS

day -14 -7 0 7 14 21 28 35 42 ~ 50 ~ 100 ~

RBEITHEHMAZEL. ER (AESR) EBFICEDETREIVE T (RERE) 293,
RETEESRER. EOEN (REEOE) RELBFOEHFICEDEL
RFERHAZER-FEMNRS - IRRIERT 3.

EAGE: 30MELEQIA LD RV 1 XETE f “
R
Sqb1: 38 (BB -FAAFI—TE,
BEBIREY) 300kcal/day
SARI: 3R (BERF- TN—VEFE,
BEBIRHY) 500kcal/day Eﬂ L
N—7:58 (BBROLE BEER, ' _
52 F2x=1—%")) 800kcal/day ﬁ
REETEAR (BERREY) L
1200Kcal/day~ L ) A&
BMI HE/8E m)
%LBW (RGE—-IEEGE] /IEEFE
BEL%LBW 1:BR2%- 1518 5%+ 38 7.5% 648 10%
IBW BRE (m) XK (m) X22
HiERRE EOEmI V- -EHEPNIgETR¥—-BHE/IBW/H
R [(ERREE/IRHAEE] X100: HIERIEE
BIA (Inbody S20R) 62D E—5 2 AMIE (1kHz-1000kHzZ)

ECF/TBF: <0.38
ECW/TBW: <0.43
£7&H BEIEk X (Segmene+Stab) /100: SH:EEHAML-R&ZEAH

fFig1E8 (body mass index: BMI), (FERAE (%loss body weight: %LBW) , {R#E(KE (ideal
body weight: IBW), #Z##lk5<3 (parenteral nutrition: PN), E(ABR I E—45 > R &
(bioelectrical impedance analysis: BIA), #Il@5i&& (extracellular fluid: ECF), #2{%&& (total
body fluid: TBF), ##a%tK 52 (extracellular water: ECW), {&7k 5 & (total body water: TBW),

ATRZIFRIK (Segmene) , 1RIK&IFPEK (Stab)

Figure 2. HSCT %#& /X A



Table 3. HSCTZ 8/ SAIZ V= CTCAER 1T 55 8% B A S S 4 (FEIEE A T R T)

JL—k1 JL—Fk 2 JL—F3 JL—F 4
1o |2ANRE] Z 68 — ROl
e 24IRF[RIZ2-5 = — R | I
nnk: Version 3.0 ﬁiﬁﬁﬂulb/ ROy ot <oams O B IR %‘iiﬁfﬁﬁ@#@‘?ﬁ Aot
AT S I SRR TPNZ 24
o 5
2AFFIZ1-2E Y — RO |24 W5 123-5 T — KD féi?”:’;iﬁ';lé;%@
\Version 4.0 WG (55 DL LIRS |k (550 ks | 70T R T e e AL
' WEbOEZRERLTE (W bOEZRERLTY () 0 “) s [FETD
R B) R <LPB) TPN &=
ABEEETS
SRR e [0SR OR
. . BRI BN [ I (b [T R oy z2avio |,
. Versns0 i 0 B EOW D <2av o e | PR
WODERIRPI e 332 | TPNI A% 39 %
a1 s o PO B PRV ARO[
versonao  [BEBMICEEORR, s e pre [Tt Lo | ERERDTRGLE
: EOERROWDS  [TPNABEETs  |[FETR
BB R | o b o
B ot | e e vt oty [ BUER I T o5 2
SR T Version 3.0 EEEQ%E%{%’“ %;Egt*;j;%iﬁ;g ST D IR | ot
: B FERATPNE BT S
N L A M.
vesionao  |[EEEOEE b (Kl s o (S ETED SRR 6 m
eeont FARIET BHCRERRIAOMIE [ A gays,
: ERTPNEE TS [©
EETD e
et o [TEIRDBB BT R BD, 372400
AR Versongo  [DTIERCRRIR v g oo e bt
F4az&i3TEs VY
SRR, SRR PO | W o
I [ S e e el [ ekl L
- PR HED EETD
s e [FRE S RE S
stk |Versongo | RHALEBSIRIC g i 2k - -
RO (/)E@%
Versonan | BEDELIRBES A AR OE L DR ) ]
' THIZE DL AL ARZRUR BR DT 2
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1 RES

FRA 2N A o 2 — IR - A REAER - — & Tld, BE DOIERI JOWELFIZ
IS TEDRET TR Y AL FBERIITHEZIA ENTZME ORFE N 2 H
WTRBEMZ FEE L T\ D B EimEMiaBiE (hematopoietic stem cell
transplantation: HSCT) #R#EZ %17 TV D BEICB W T, FLFARGE (total
parenteral nutrition: TPN) 35 & OGS EE (enteral nutrition : EN) (320 725158
WIETH D 2, MBERRRE LRI (parenteral nutrition: PN) THiL >
O, RAEBN RIS R > iR T, BREICEN ICUID BA D Z LB ETH D
SN TVD ¥, LasL, HSCT #ikix, KREDHAAF &2 S (total
body irradiation: TBI) (2 & 2 #hfsfEE . REUKT, B, LB EERNRR
BIREOK T2 ENEE L THEL L, BEHDOETFEOE (quality of life: QOL) 41K
a2 20, soic, WLEEROMER LOWRERER 2RI L1
RV OBEEEELRT D, Lenio T, HSCT WIEA T L7 BFITRE Y X7
A L, IR A T BN R IR 2 BT 2 BN H 5 1Y, 2 E T, HSCT
PR ERAT LT B ISk 2 R EIE OB A2 R TS I3 ET 208, 5k
IR A Ze O T (R s iR (allogeneic stem cell transplantation: Allo-SCT)
FRIE % SR ORI & 0 BRGE L7zl %, 7R BNADT U b b A &R
L7 BRIE O ®iadievy, AEIFH A 1L, Allo-SCT BRIk % 1T L7z H I
BT DRE) Z71%, REMEAFEFROPEEZT 5 MR H 5 02 Rt
ToHELBIT, At F—iMik - BHRBAER T — LI THEE L7 HSCT i
RADHFRPEIZ DWW TR L 7=,

12



%2 81 ik

1) x5

St GEER I 23 At v Z — MR - SRR IV T IS MR & 2l S
A1 2007 4E7 5 2012 4% T2 Allo-SCT (B4 H : day0) # ik % 5 1) dayl00 F CiZ
PN 23& 7 & 72572 51 il & U7z, AWFRITFERM S AL & —fmBEEZEERIZB
THAREZT B AMEHEENETH Y (IRB Kid#5128-J21), BTN E
V2 —REEZEEROBNE TR E AW TREZ 57,

2) MAHEH

SN AW UL EBRMG A ET1~2 B H (T1) 2O PNETH1~2HH
(T2) £ CICLLFOFGIEH 2384 L7 (Figure 2), SR#E /XA T, BHEE LT
FHME~FHEL, BEOERSEBLICEDETRERRE (I Lx 10070
F =R EORERFBIIMOY, EMmEaBAE s BAER F 0 0 G Pl
552 WU YEIL U 7o B 5 k) U IERI A~ L7 TL ISR T D RkFi5% (body mass
index: BMI), T1 26 T2 F TOIREWD (loss body weight: LBW), 35 L
Blackburn & 287 L TV 5 @ E AR KBV HR 3 » AMOWBLBW=75) #® %R
L7IEGIBZRE Lz, T1 & T2 OREBLOERERAS v E—F 2 Xk
(bioelectrical impedance analysis : BIA) |2 X 2 B #&fn. (KIE&E. B X OitHA
(phase angle: Pa) Z&HHIL *, ZNENDOZELEA LI LT, BIA OFHIICE L
T FAAR% 2 FRERGE L7- 10 Re i 0 12 FEE TIZFHI L 7=, BIAGHITIZ 8 &
FroACR] (EEEAR, e, TREEmR) 2B\ T, BRNAKSREICE HER
HHLOENE 6 DD R D AW A v v — & 2 2l (1kHz,5kHz.50kHz. 250kHz.
500kHz. 1000kHz) (Z#W TR L7z ©, BRI 31T 2 MR & s i
DD 201, MIRNKS & MK DOEERS 62:38 ThHH Z LIZEEDEHE
HEAE - [R A AN B R R R 0.35, Ml A K oy B IRk 53 B 0.40 & L7z,
728, Allo-SCT LTI, (KNAKITED PN LSO K AR OREL ST 5T
OISR & TR R : 0.38, MRS K &K & : 043 £ TOEZOR
HEL UCRFARHIBHE Lo, Th b iRiRE K OMKy BOBUEM A B2 72356
XA ICHEHAI L7z, fEYEREE (ideal body weight: IBW) &7-0 @ 1 Hfk#asesE
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® (BaE mEaE) 2B L, MEREE LIREBUD I JORHE (B &
KRN R) L oMFEzmaT Lz, FFMBET IR T 5 EE 02T IRE
(performance status: PS) ™27 L — K (0~3) ZFH# L. BRI ERTHZ D PS o7
L— Rk L7 %, Blackburn H723EZE L TV 5 EEREEREBDR (3 » A
DWLBW=75) 27 v h47 & L TUWBW=75 L %LBW<7.5 D 2 L2571, i
HEM OERRFRIE 2 i L7e. (B AERTALERTO BMI, %LBW, ftia#iaE ; PN &t
A#EH, EN O ftfaziais L OMGE R E &, SMEBM A XHE 1% (acute graft
versus host disease: aGVHD) DF$4E535 L OVESESE; Table 1,2), Allo-SCT it %
MiAT L7z BE O EET IR Z D720, AEFSEMHEHYE (common
terminology criteria for adverse events: CTCAE) v3.0-4.0 (2009 &EhR) o7 L — R
A LY. MRS TR L7, 3 S Tk, CTCAE O 9 HEBEOR 115
BENRDZ R L TWLIAFES (R, hEs, SRR, Mk A%
BLOWRAEN) ZREHAEFEFR (BEERA=T) LLT, Iy M 7%
BWE L TW5 (Table 3), #EEFAYZRIER DEEILZ FH~2 72012, R BEEA FH S
& (EEEAaT) OBy AT %Z, 7 b— R 1(Gl) U LomEm:, G2 LL ko
Hl G2 LLEDOBAAIR, G2 LA LDREER /BN, G2 LLEDRFEZAE L L,
ZOHEEE AT OEF 2O REOEFETEH > TR 7 7 & L, #HE
WG LilAR e T, FRAIZ T 7 & LRI L 72,

3) MalAlLE

AR B2 TR RME Gr/AME—HKE) (CTERL, ERMEEZRHMELZ, K
H RO b ER L O REEDOZ LR L OFEII YT Y o ORI
IZTHENT L, %LBW D1~ b A 712 K 5K FEEOMBEO LL# X Mann-Whitney
test & 7213 Chi-square test Z U 7z, #RIRFAY 72 SR BB HEH SR (FEIEER 2 7)
LR DEEEE: L OB R T~ BRI R & A TRRAT LT, SRR
Windows GraphPad Prism ver6.0 (Graph Pad Software,San Diego, CA) % V), A&
M% P <0.05 TR E LT,

14



5 3 Hi R

GBI 51 4 (BME 35, &M 16) & L. sl 51 F (17-68) T
bolz, GEEIL, SMEEREM: A MmE (acute myelogenous leukemia: AML) 14
B, BRI RIERRE (myelodysplastic syndromes: MDS) 12 1], Hpt: ) o o <fif
(malignant lymphoma: ML) 8 i, &MY > \WEH I (acute lymphoid leukemia:
ALL) 7 3], 1B MEEBEME S (chronic myelogenous leukemia: CML) 5 1], % ®
il > FENERES 5 B Td o 7=, Allo-SCT ¥ ik Al /L & o # Z 1%,
busulfan-cyclophosphamide: Bu/CY 12 f5], cyclophosphamide-TBI: CY/TBI 7 i,
fludarabine-melphalan: Ful/Mel 18 {51, fludarabine-busulfan: Flu/Bu 14 | T& -~ 7=,
Bl — A 13 FEMfxE BB (unrelated donor bone marrow transplantation:
UR-BMT) 42 5], [AIFEAA il f 24l (allogeneic peripheral blood stem cell
transplantation: allo-PBSCT) 9 f4 T - 7=,

BAERTALERTO BMI 13 22.1 kg/m? (16.5-31.5) Toh -7z, T1LIZHE LT T2 Dk
H, B, MIENER X0 PaldAEISHAD LTz (Table 4), AE DAL
B OEEMHEOZE (r=0.89; P<0.0001) & DMIZHRWVAERHBENBIZE S
7= (Figure 3A), 7=, KEOEL&E L KB O E{LE (r=0.427; P=0.002) &
BHZITIVFHRE N BlER S 7= (Figure 3B), S HIZ. T1 05 T2 DIREBD R & |
i #AE (r=0.517; P=0.0001) (Figure 3C) ¥ X OMILAa & FI'E & (r=0.47; P=0.0006)
X35V AR A 7R L7z (Figure 3D), T1 225 T2 OHHEEEOFEHIL, PN 725
53%. #%HFEED 47%, EN 5 0% CTdh - 7= (Table 4), #HEHIM + @ PS 13,
FAERIALERT L O HIRERZICAH BT LT (Table 5), Table 6 (2T, %LBW
=75 B L %LBW<7.5 BEDARZIRT, BLBW=7.5 HEOMKEEGET L OHGE
FEEX. %LBW<7.5 FEICH L TIRMEZ 7R Lo, A 1S3 L7t B d, HERM
TR% T o7z, aGVHD (Z%LBW<7.5 #EIZIL L TWLBW=75 FECTH < 4L
TRY, IVEEBThHoT-, KEFEAESFS (BEEX2T) BIOKRAE
AN & % R R 51 CREAM L 72, %LBW = 7.5 BED S B Bl A F H 4 (HIEE A 2 7)
X, %LBW<7.5 BEIZIE L CTRAIMICIHS W TEVMEZ R L, [RERICHEE 0 EE &
L. —B L IRMEZ R L7z (Figure 4), #2 DHBEIEAE X, WEEOREMEAEF

15



S (EEEA=T) &, TNENADOHEZ R L (WLBW=75 #f: r=—0.79;
P<0.00001, %LBW<7.5 £f: r=—0.80; P <0.00001, Figure 4),

16



b

54t B

AW TIL, Allo-SCT LA Z T - BEITHBVVT, HSCT KiE/ A DHF M
WZOWTEHI L7z, ZOfER., RE & B OZIZIRWAEBIA /L & 7223,
fitfase g E & ORNTIIFTHWEEEZ R LTz, fHEEO5 S OB HEIX, 23 AR O
FIZHIT 24 BFEORENHCEHET 2HERES, TRbbLIRKEEREED
BhZ T Tne B2 bd, Allo-SCT FIEH O B O IRIIREE 2 F- 9~ 5
72812 PS FRAMh & S0 L 7=, BEHRE T HSCT ML 2 MifT L 7= B3 O M BE G 2L

BIIHEEN D FHELESNDIRETHDLESh TS B MEfIcRaRF o
PSIHMET L. KBEAEAEFS (HEER=27) [IHE L T /o (Table 6, Figure
4), ZHLE T Fox OFAEICEN T RMIAIZRPS DA 13,1 A B & (total
energy expenditure : TEE) O & BN & 5 a2 MG L2 ®, &5i
PR BB R ORI S B FFA R MEEGEAE DMK T L7z i @ﬁ%é%bﬁﬁo
T, BWRPICHERBRB L AEBVE2T =4 V7 L, RBEZORHEEL T
TLOMERD D,

WIREORE DR & RBHEAERR (HEEA2T) EoMICADHEY
MR NTZZ L6 (Figure 4), RBFRIEOREMEAGESFSR (HEEA27)
DR LT, R A EBIROBEEMEDRRE Sz, HSCT HFIEICHIT D PN Off
FNIEBNC & - TR OBIRE OS24 U % %2, AWF5eid, Sl A S+ 4% (H
FEER 27 ) %/ MRIZHN 2 5 72 DI #R DB EUAE tE T X 20 A12x LT PN
R 2 RAT T 2 BN A RR LT D, AARBIRRIGREFSONA KT 4
Tl HSCT FEDENEM & L THBRIRRE NS A L7 & 12 PN 2 %9~
ETHDHERRTND B, LinL, PNICL - THRE SRR IE, Mk
P, b BiAKAE R & OB 2R A SR O FIE e LS5 P, HSCT
FEIZEBT D EN OFHAMEITZRO LN TV IR, ZOHHICET 22 R
134 B £ THLR T L 08705

AHFFE X D HSCT %28 /S A & H\ /= Allo-SCT 1A Cid, TRENIIK T LnEie
OB EEOMGENNETH L Z LN L E /2> 7- (Table 4, 5, Figure 4),
HEAERBE O THWONTZHIED 1 Dlc, ZVvZ ookl (BEks

._l
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RIIRH) 225 0%, ZoFRIT, BURENMEL  EFERRIFCh o T &
&S, HSCT RIED S EFICB W T O A RBERIE L L THH#ER S TS, ©
OHH & LT, BROEBROBAIC L0 BESHERIREICRD Z LB RSN T
W5 BN IR D LIBEEMICE RI NI T YT KT AR =Y g U
EHESNAERENMET T2 L 7AZ I 3B E TOTFAFT—RIIARL I LR
I ORI /M G35 Z E MM SN TN D % Liziio> T, BEDK
KTEDEAE, MOFRBMPAELLE LTOIVE IV OBREREEINDL X
Th D LHER éﬂfwéwlﬁ%/KﬁW BOWTHLIZZ7AZ I 2 AL
TELT, TORYMEIL. SORLMEDPLETH D,

HSCT #RIEIZIR VT, aGVHD N AEER DORFBIREDIR T ZFHERT 720, K
HIRBNARLETH D B AW BT BT 2R EME A EFR T
TEFA I Rrfee L7223, MERERO 72 R BT ANIC L0 REER HEH S (REE
2 A7) OFBNPOT Do T, BRAFEREESEINL TWeZ &b,
INLDOREEFRIIGDOETHEIN TV ERHALMNE o7 (Figure 4),
ZORAIE, REFHEAEFEFS (HEEAAT) ICHEDERE AN Z NI
NG OB Z R Uiz, Fex OFEFIE, aGVHD OFA 3 I8 K OVEAEE O i 5
M, BWLBW=75 OFECTHEIZE - T2Z & &Rk L7z (Table6), Z DOFTRI
FARREDY HSCT L OBRIEIRIC B2 52 D ARMNH D LB 2 b,

AWFTEDIRF UL, WLBW (T4 % 2 BT L OREREAETFSR (H
JEFEA AT) LWV oBBRKEE ORBRBREZHAONIT L2 LR TE TN
BThD, IbiT, Fexld, KREBADICEEL KFTHLVECBIEBEZI S
THLZENTERDPSTLRTH D,
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%5 5 Hi BK

ML (HSCT) FIEICB W TREY A7 24 U570, IRERHIND
BN RBRIEZ GO DN D 5, [FIFEE Mo (Allo-SCT) Hik % i
ITLIZBEDOREY A7 #5HME LT,

FE 23 Aut 2 =12 T Allo-SCT #IE A MifT L7 51 JEFIZ W\ T, BAEATL
ERT D PN & T £ CORKRIEE 2 A L7, G IR Lo R ERD 2RI
BT, WLBW=75 5L U%LBW<7.5 ® 2 BRI/ T, BRI L OeER
ERERG (REEAaT) 2L,

ZOFER, RERD L ERHREOZ R L OMICHBENGED b (r=0.89;
P<0.0001), 7. RERE/D & & aEE & ORICBEMRMEN L 6472 (r=0.517;
P=0.0001), %LBW=7.5 B2t L CTWLBW <75 BEOfitigsemiE (B, EAYE
) Iz, BROEBUXRSICES I T\, o, BB xHE 9N
(aGVHD) DB H%LBW <7.5 BNV 7o 7o, MEEORRREI 2218 N A &
ERBEEAERS (EREERA2T) TAOHMEBKRE R LT,

fitiam & LT Allo-SCT #RIE A AT L 72 B IZHB W T, REORD LakfHED
Wb & ORI OBRCFHBIBIMR, REED & & G H R BT 9\ HBIBIER AR S 4
oo REMEAFERG (EEERT) 2B LIKE SR Z HO o R RE
IPAIT%LBW 25 ET 5 ECHLETHDL LB DT,
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Table 4: Nutritional assessment

P value*
n (female/male) 51 (16/35)
Preoperative BMI (kg/m?) 22.1 (16.5-31.5)
Assessment period (days) 54 (29-98)
%LBW (%) —4.5(4.9-—18.8)
Significant %LBW cases (n) 13/51
Preoperative body weight (kg) 62.6 (40.3-92.3)
Weight variations during assessment period (kg) —2.5(2.5-—14.1) < 0.0001
Preoperative skeletal muscle mass (kg) 25.3 (13.5-34.5)
Skeletal muscle mass variations during the assessment period (kg) —1.2(1.8-—7.4) < 0.0001
Preoperative body fat mass (kg) 16.2 (3.7-33.9)
Body fat mass variations during the assessment period (kg) —0.7 (—1.5- —3.0) 0.0004
Phase angle variations during the assessment period (° ) —0.66 (0.7- —3.65) < 0.0001

Pretreatment BIA : ECF/TBF, ECW/TBW

0.35 (0.31-0.37),
0.39 (0.36-0.42)

Post-PN off BIA: ECF/TBF, ECW/TBW

0.35 (0.33-0.37),
0.40 (0.37-0.42)

Total calorie supply (kcal/IBW/day) 23 (17-34)
PN calorie supply sufficiency rate (%)* 53 (0-82)
Orally ingested calorie supply sufficiency rate (%)" 47 (18-100)
EN calorie supply sufficiency rate (%)° 0 (0)

Total protein supply (g/IBW/day) 0.7 (0.5-1.4)

BMI body mass index, LBW loss of body weight, BIA bioelectrical impedance analysis, ECF extracellular fluid,
TBF total body fluid, ECW extracellular water, TBW total body water, IBW ideal body weight, PN parenteral

nutrition, EN enteral nutrition

The calorie supply sufficiency rate was calculated by the following equation: [(PN calorie® , orally ingested

calorie® , or EN calorie® )/total calorie supply] x 100
(Median: min-max)

*The P value before versus after assessment period (Wilcoxon signed-rank test)
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Table 5. Number of participants by PS assessment results’

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

Preoperative PS 51 0 0 0 0

Max PS grade during assessment period 0 0 18 31 2

PS, Performance Status.
+The PS distribution during the assessment period was significantly greater after therapy than before therapy.
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Table 6. Comparisons between the %LBW > 7.5% group and the %LBW < 7.5% group

%LBW > 7.5 Group %LBW < 7.5 Group P value*
(n=13) (n=38)

Age 51 (17-66) 52 (17-68) 0.34
Preoperative BMI 23.3(18.7-28.3) 21.9 (16.9-31.5) 0.27
Disease
AML 5 9
MDS 3 9
CML 1 4 0.524
ALL 2 5
ML 0 8
Other 2 3
Pretreatment regimen
Bu/CY 3 9
CY/TBI 2 5 0.976
Fu/Mel 5 13
Fu/Bu 3 11
Donor relation
Related 10 26 0.561
Unrelated 3 12
Assessment period (days) 61 (29-98) 55 (29-91) 0.37
%IBW (%) 106 (90-129) 100 (77-143) 0.28
%LBW (%) —9.0 (-8.1-18.8) —3.1(-4.9-6.8) <0.0001
Total calorie supply (kcal/IBW/day) 20 (18-28) 24 (17-34) 0.01
PN calorie supply (kcal/IBW/day) 13 (0-20) 11 (0-21) 0.59
Orally ingested calorie supply (kcal/IBW/da) 8 (4-22) 12 (4-28) 0.01
Total protein supply (g/IBW/day) 0.7 (0.5-1.0) 0.8 (0.5-1.4) 0.02
PN protein supply (g/IBW/day) 0.4 (0-0.7) 0.4 (0-0.7) 0.73
Orally ingested protein supply (g/IBW/day) 0.3(0.1-0.7) 0.4 (0.2-1.1) 0.009
Start day of oral intake (days) 21 (0-53) 13 (0-53) 0.04
Engraftment day (days) 18 (12-27) 16 (9-27) 0.17
Acute GVHD incidence (%) 79.9 (10/13) 42.1 (16/38) 0.03
Acute GVHD-skin max stage 1.3(0-3) 0.7 (0-3) 0.0428
Acute GVHD-liver max stage 0.0 (0-1) 0.0 (0) 0.5893
Acute GVHD-intestine max stage 0.7 (0-3) 0.1 (0-1) 0.0138
Acute GVHD-grade 1.3 (0-3) 0.5 (0-1) 0.0095

ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; BMI, body mass index; Bu, busulfan; CML, chronic myeloid leukemia; CY, cyclophosphamide; Fu,
fludarabine; GVHD, graft-versus-host disease; IBW, ideal body weight; LBW, loss of body weight; MDS, myelodysplastic syndrome; Mel, melphalane; ML, malignant

lymphoma; PN, parenteral nutrition; TBI, total body irradiation.

(Median: min-max)

*The P value was estimated by the Mann-Whitney test or the chi-square test.
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Severity score (nutrition-related adverse events) and
orally ingested calories in the %LBW > 7.5 group (n=13)

= Vomiting (> 1) 35
mNausea (> 2)
B Anorexia (> 2) 30

EIMucositis/stomatitis (> 2)

1.6

1.4
1.2

M Taste alteration (= 2) 25 _5
1 o Orally ingested calorie =
o " Polynomial 20 =
8 0.8 (orally ingested calories) E
= 15 &
506 =
% £
A 10
0.4
0.2 3
0 0
Day-10 Day(0 Dayl0 Day20 Day30 Day40 Day50 Day®60
Days elapsed since transplant (day 0)
Spearman rank-order correlation: r = —0.79, P<0.00001
Severity score (nutrition-related adverse events) and
orally ingested calories in the %LBW < 7.5 group (n=38)
1.6
1.4
1.2 >
<
2
5 z
2 0.8 =
Z =
5 =
: 0.6 2
w
0.4
0.2

0
Day-10 Day0 Day10 Day20 Day30 Day40 Day50 Day 60

Days elapsed since transplant (day 0)

Spearman rank-order correlation: r = —0.80, P<0.00001

Figure 4. Chronological assessment of orally ingested calories for elapsed nutrition-related
adverse events (severity score)
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L S

H % K 4 M & fo & 0 f2 B #5 (Autologous peripheral blood stem cell
transplantation: Auto-PBSCT) ik i%, (L FRIEIZEZMED & 5 MY /N JE
(malignant lymphoma: ML) V&2 35T D BERIERSC A RIERN A H 72 R ek
T, ECkTIE ML ORERITE < BP0 AT D I MAR LT &
5 ML OFIGIXAMFEZ R NTE (L L7220 40 FLUFFEOFRFERITI{ X, ZD
BRI LT T 5 %7 Auto-PBSCT HRIEIZ REDHIN AHIZ 5T 5
e, BEOREMEAHFFER LV BFEIPRELGITOND Z LMD
NT05E ™ BETIEY A AT T E—IC LD NNEDRIETHRR, V4 2
(2 K D RIERINH DA MR HRE SN TEY . 2 b ORERMEAR FEFLILM
HICTBCE D AREMER & 5 274 E - ME IR (hematopoietic stem cell
transplantation HSCT) #iEICRB T D7 7 F /A4 M ERT+THLH XU 7 =L
LOEHELHR S hOOH S P, ROERNEEE S 22 5 HSCT #tikiE
Y RA7 (FERED) 2FH L, GRAGER P INORERRIEZ G T OLEN D
% 0, R BABEFRICBWD TR ARENAOMEERY | ARICHERD &
PIE LS AUVHRE OAREOE (quality of life: QOL) Z#iRid 5 Z LN A[GEL 72D
REFNT 7T —FRROLNTND T, ZiE T, /SR &z HSCT
FIEIC BT 2R B 2 HA L2 E . EIREBENAOT U A LIZHETS
SEBFIEOFE MR ITH0I ST 2T BRI At L 4 —HSCT F-— A

TITREEA HEFERE LOEMICEDEXISTE 2ME O HSCT /A
(Figure 2) #FIIfH L Ceas@ sl M LT\ 5 2%, Fix iz, LIAT Auto-PBSCT
PILEOHFNPEAFFR, PTHREICHE LML E RERHEAERRNR
FICH 2 D508 % WG Liens, 18R 2L OREANLIZOWTEHEE L TV iz,
RERBETH-12 7,

BAIE, ML JRFEICHWSH D Auto-PBSCT HEIERTALE ICE (ifosphamide,
carboplatine, etoposide) W {EIZZE >V | FHr7- 72 MCEC (MCNU: ranimustine,
carboplatin, etoposide, cyclophosphamide) J&iEA3 8} LT\ % ™™ AfsTlix
Auto-PBSCT HRiLDRTLE ICE ik L MCEC #RILICH T 2 K EMEa FHEL L
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WA 2 SR L, SRR/ N A D FBICB L TR GRS L7z,
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%26 5k

1) xI5H

Bl 28 Az v 2 — MRS R AE AHZ B T, 2007 4E2v D 2012 4FEE T
Auto-PBSCT 75 (A H: day 0) Z%z\) dayl00 & TIZHEHEARAFE (parenteral
nutrition: PN) 23f& 7 & 72 > 7= ICE &k & MCEC L% 5T 7= 835 % ICE Btk &
O"MCEC #ED 2 ff L L7z, BEBRIROKENMEIL, WIE] Auto-PBSCT VLA HifT L
7=, BIALE RO Eastern Cooperative Oncology #f (ECOG) : performance status (PS)
01D, MLIEBZFT 2RERTH S ©, ABFRITHMN AL ¥ —HEER
KRB TRKRBEZ TR AMEERNIETH Y (IRB KREE 7:27-J99), HH
WZiFh X —mEEZE ORI T W TRIEZ 57,
B TIEIZ OV T, Auto-PBSCT HRIARTALE L 2 A » ORET, ICE LAY
(ifosphamide 3 g/m? day—5 7>& day—2 £ TR, carboplatine 400 mg/m?: day—5
/B day—3 F TR, etoposide 200 mg/m?: day—5 7> & day—2 (2 #¢5:). MCEC L
¥ A (ranimustine 200 mg/m? day-8 & day—3. carboplatin 300 mg/m% day—7 7>
5 day—4 F TOIE . etoposide 500 mg/m% day—6 75 day—4 £ TR,
cyclophosphamide 50 mg/kg: day—3 & day—2 (Z#5.) Z v 7= 808

2) HAEHEH

KA ANAZ B LIZATLEB A R ETH (T1) 226 PN & TOEH (T2) £TIZ
LU OFIIE B 234 L7- (Figure 2), 538/ S A Tld, BHUE LI3E DREA~
AHE L, BE DIERSCEIFICA DY TREE (I AE I RT7AF=0RED
TP RBIIH T Gl Bt R O RYYE B 5 2 IRIZ YR
L7 B RR) LER A~ L7z, TLIZBIT k& $E%0 (body mass index: BMI)
B L OMEAERESR (%ideal body weight: %IBW), T1 75 T2 £ TOFEM, IBW (2
X951 By oftiRiEs (BE, ERER) LAEBDEE L TRERME
A Ulc, MBEORERAD B X OREBAE (%loss of body weight: %LBW),
MEER%LBW =5 (1 » A) Zom LTCEBIH, e i, PN el LU
MHEREAEEZ R H L 2, Ml P OMGREICKT T 51U 2 - x5 47 FXT
RKD7= IBW H7= 0 O FEpEHEVE (basal energy expenditure: BEE) D78 &K % 3K
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b, BLBW & DR Z A L7 8%, Day0 ZiEA 0 & L CRAOEBRAMRG LT
i H, AF B (dFEk >500em’) A FRAE L7z, H38/SA T, CTCAED S
FEEORAFREN D 2R L T L AFFER (R, bk, RACRE, K
o/ AR L ORRZE) 2 REBEEEAEFS (HEKEA2T) & LT,
Ty NATEFEELTWDS (Table 3), #RFFHYZRIER DB Z D 72D, K
HEEAESES (HEEEA2T) Ohy A 7l%E, 71— K 1(Gl) LLEOIE
. G2 LI EDEL, G2 LLEDOBARIR, G2 LLEDREI/ nNJK, G2 LA LD
WRRAME L, ZOEIEERA T OGFEZ O HEOREMETEH > TRIES 7
7L, ROEIREE L EAS DT, BRHIZ T 7 & LI LT Y, WRED
TERE B ¥ & i U, PN SafTHIM Cd 59 AHI & OBIMRIEZFEAM L7z, BEFaEY
HICHD D PNE#EO TR & | RO EREEOBRMEZFHME L7z, &5I2564
ARG KOV S SRR ER A i LT,

3) AL

AR BT TR (/M — RORAE) IS TR L, IRz L7z, §F
M o Le i id Wilcoxon signed-rank test 2 FUNTHENT L 7=, FRIGH 72 S22 B
WAERS (EEEA27) LROBIREAZOBMREMEIL Spearman rank-order
correlation % v 7=, A2 1F=R 1% Kaplan-Meier ZE77 iR 2 V7=, SEEHAEMTIZ. IMP
version 12.0 for Windows (SAS Institute, USA) % fv ., A &M% P <0.05 IZF%E L
7o
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CEERE LS

Auto-PBSCT # fi 4T L 7= B & 1Z 28 %l T& v . BMI (% 21.4kg/m?
(15.8-30.6), %IBW [ 98% (72-139) Th o7, K&/ AN AMK P OREL(L&
IZ—2.3kg (—12.2-1.0) TH o7, ICE #ikL MCEC JHEIEOEF BT RB LU TL
E T2 2B 2 REFOFER % Table 7 1283, ICE #ikiX 14 JEF (B9,
P B) (ZkF LT MCEC #RIEIE 14 S (B 12, &k 2) Th o7z, Finid ICE
BRIEDN 44 F (22-59) TdH - 7= D% LT MCEC #74(% 53 F (17-63) T -7z,
MEED TLARA > M2 T DAIALEBMI L %IBW IZITAEZEITA O noTz,
T1 205 T2 £ TIZ PN 2% L= 813 ICE k2% 23 AR (22-44) TH 72D
% L"C MCEC 1k 29 A (24-60) TH V. =DM HIZEE 7% LBW=5 (1 »
) %R L7=D1X ICE #ik 2 FEBIZ 3 L T MCEC ik 5 JEf T o 7o, FEATH
M Ot e R XL OVHA & B = &1 ICE &L 26kcal/IBW/day (18-37).
1.1g/IBW/day (0.8-15) T & ¥ . MCEC # i % 24kcal/IBW/day (16-32) .
1.19/IBW/day (0.7-1.4) T & - 7=, PN flt# 2 & 2B\ T ICE # kX
19kcal/IBW/day (6-29). MCEC #1478 17kcal/IBW/day (10-28) TH - 7=, fRHIE
HUAE 1235\ C ICE #8508 18kcal/IBW/day (5-27) Tdh - 7-DIZ%f LT, MCEC
Y5 8keal/IBW/day (3-13) Th W HEICIKEZ R L7z (P=0.0017), {AEZ L& &
A O LG AR d OISR R BT AL BEfR LT 7z (Figure 5), BEE Fi/& =i
ICE JEIEM 112% (79-145) Toh - 7= D%} L T MCEC #1413 109% (66-137) TH
V. FNEND BEE F/ERIT%LBW & FHEI L Tu7z (r=0.54 ; P=0.05, r=0.65 ;
P=0.01: Figure 6), % {EHBI4E H X MCEC &% D day7 (0-17) 12tk L C ICE %
%1% day0 (0-15) TdH 0 A RIS OER O EN RO vz (P=0.0313), 4% H
I%. MCEC J&i%1% day 9 (7-11) (2t L C ICE #&¥% dayl2 (9-19) Th v A EICH K
%L T2 (P=0.0001), 7EREH %1% MCEC #7475 36 H It (26-66) T 7=D
(2R LC, ICE JRiki% 27 HIH (23-48) TH 0 A EICIERE B I3 4E#E L Tz
(P=0.0001), #RMFHZRABHAFFL (FIREHEAT) LR NEEREE O BF
PEAFHA LT, ICE RIEOREREAFFSR (HEERA2T) [TBMAICE—7
(ZEEL, DARREE LRk IR E S L Tz (Figure 7A), MCEC JRIED 5
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HEEAEFR (EEEA2T) IBMAICE—2 2R LI2A, ICEFIEICIL
ORGP 2NEAE L, #8 D EHEE b U LR 72 (Figure 7B), MEFDRERF
7R BB H RS (REE R a7T) &R DEIREEITE B ICA OHBIBIR
NR 57z (r=—0.87; P=0.0001, r=—0.92; P<0.002),

PN i 78 & R ICE #& 51T 73% (29-95) T& ¥ . MCEC %1% 73% (54-90).
R OEIREE L A Z R LTV (r=—0.73; P=0.003, r=—0.76; P=0.002), 7£
Bt B & PN AT HIM o B EIXIEDMBEA 2~ L7z (r=0.93; P<0.0001, r=0.95;
P<0.0001), 5 FAEAHERFIED ICE JEIEIX 13 ERIT )T LT MCEC &A1 10 JEH]
Todh Y (P=0.4486, Table 7)., WiHEDAE(FRICEITRD LR h -7z (P=0.1355,
Figure 8),
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54 fi B

Auto-PBSCT i3, #f PRSI < BRkx RBMEES HHEN K Z 5720
7=, HET B e B A E AT A TRTLE OB RIS BEE L 72 RITER T
5, SEIOKRENS, ICE L E MCEC LD TALE AT O BT B AT A
SAVT. W O R REAN CIERR DB BERRD b, R
T REPBAITIIETR NN o7, Lo T, KB SRS HIM I
BT OMBEORENNIFRE THSTL B X LN, o, RIEFOKER D
& e S KO BT BB Y R S A, BEE B2 L %LBW (2
BWTHEANRD N &6 REINAD BN R S 4172 (Figureb, 6)
VIR, $x 13 Auto-PBSCT (2817 2 K ADHF HIMEZ #is L, AlE & R O#K
HEvE (BEE 2R 1.1) ([ZHBWTIRE RV R 5% (23 1k T & 7o fiEFIE 2 25
Fid 22 GIRDHTEY . —BE LIRS R LN T 2, BE#A TId HSCT ik
AT LT B O LB EE T REE O THEIESh DI R&EThDL ESh
TS P RBFTIIEEZ H0CEBIRT 5 2 LI X 2 EAEERZENS L <
LTS BEREENH T & EFHMILE SN D2, —F TIRBEARZIT
EAEAASREZETSES %, £, BEAE L ZRHWOBICAE 2 A
EROWED SNTNWD B, 20 X 5 e — iR BLE 5 b AR BITEE
TRETH D,

& RIS H 12350 C MCEC i1 ICE AT L THEICEL . Rt
OO BEEAE TV 2o Tz, fEFRE LT PN ZHifT L2 #1235 C MCEC
PEDS ICE BT L TRMNC K A TWe, —J7, MCEC LT ICE J&ikIZ bt
L CHRINCAR LT, MCEC #IEIT ICE FIEICE U CAERITHE S B ek
ML BEREZOWENGHFS NN, ERICITAEESSM, %L
DIEFEHBAE L TWeZ &b, BEOHIRRY, KRRy, BRFRRAaMIzzE
WAECDAREMNH D EBZ BTz, WEEOERDEWIZ LY BEAHDAEN
U D ATREMEDSE 2 Havio Ay, WBEORF M E 5 FAEF GEBIE - ) 13
T o7- (Table 7, Figure 8), LU0, ARIOREFF MK S HEF
G R U7 BRI E 2 B R D BR O BRI R A2 D L B 2 BTz,
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MCEC JEIEIZH W B 415 cyclophosphamide & ICE JEIEIZ VN B 4L 5 ifosphamide
(B EMEMER 2L D 7 bHITH U | cyclophosphamide % & ® 7= 4 DL
W AAI LA I D MCEC JRIED T8 £ 0 BENROATREM S E X b1 ¥,

ICE J%15, MCEC JRIEWTIOIBIEL VA A K0 LS mEREm A 5h 5
MOBFHIREFLINCAHM TH o7z, WL % < OEANOEIZ L0 K&
HEREEL (EREEATT) OEDYIERWEARGHIEZ LT TV A, MCEC #
{£13 ICE JRIEICIE U TIPSR EBBIEA EF RS (REE R 277) LA EERE
BIZEN R 572 (Figure 7)., 42 ICE ¥k X v B.< B.5 %5 MCEC LT
TR AR A RS T D AR S L0 RN SGE S D TR E 2 b
7273, ICE FEIZH LT MCEC FRIEIZH1T 5 DIPEREEE E T RN H 72 b #8152
STV, AREKIRROERN & LT, (LFRIEORHH, &G &, K5HHER
ZF b5, ICE #RiER LU MCEC FRIEICEB W\ T, ARERIER D2 & 7n 2 3
#lZ. cyclophosphamide, ifosphamide. carboplatin 35 & T etoposide TH 5, H T
%, . carboplatin & etoposide I%, ML TH G-I 41, carboplatin O H-&iE, M
WIEL HICF U ThoT-, —J7. etoposide DFaFE 513, ICE #EED 800mg/m? 1T
b LT, MCEC #&7% Tl 1500mg/im? T %, D78, BE#MIZ&H 5 MCEC ik
TIZ ICE #IEITH L T etoposide DG EN L2 B0 OREkBR D U 2
IR ER L RO > THIERBFEESEMEZE SN L EAbND, AT
TBRCKIZE - T < OHD AFNER PN RITEAT L, S RilBbe b2 RiE D %7 4
PEASHENL STV D DI LT P, Auto-PBSCT DA IAFE D FTREMEIC DUV Tk
FITRF STV Uy, JEAE, Auto-PBSCT IZHW\ T, TEEIRK, EIEAR
TOWRREE D BIZBWT b BIEREIYE D BIERI B IZEN RN E WV ) N S
. & BIITAEEIBWR DT P ERIB D PSS BA DB E 0, A B 28975 &y
I L SN TVD %, ABOBREROILRICHE, —EOBAREII/ K
BT O ATREME A RFTT REFRE TSR TV B, L LAan s, SEofa
TIX ICE ##iE & MCEC BHET NN ORE /S A i H L7z PN Jgf T8I 2 74
S A EFERE BRI <AHBI L, PN BlEm o @ RI%, A EREE & A DM
BIBIfRZ R L CU e, SRESFIEICI VT, MCEC JRIEIT ICE I L TR Y
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Z< DEFRERAZLEL L TR, ATLEORIUT ISV TEH % O EFRRR G 71
P BT o 22fEHhAE b e O RREMEN B 2 b iLTc, ARV REARIL, E
PG BRI ds L ORI BIIE QOL 3l 2 & O 1o RRIRIER (T U F L) %
kL, LvEREEZEDL LN TEIEEZLNE,

AWFFEDORRF & LT, DEIEGIORF Th oTomi, 70 X LB Thhole
SR REFRIRLE D BT BIA I X 2 WHHAAER N & 2T 72 o TV R WD RIS
FoND, SHICKBIZEEL TWRWEEEREML TRV &0, %
BEEAEEL (X D RBEFIEUSN O FHRIEOENZREF L Thian
EMD, SHIZZERFHEARD b D,
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%5 5 Hi BK

F SRR I3 i s AR A (Auto-PBSCT) RijALE ICE J#ik & MCEC #iE D5
R B RS L BRI R & et L7z, kF50% 2007 425 2012 42 FE Tl
Auto-PBSCT Z 52 F T2JEf & L7z,

J7iEIX ICE #ik (ICE #f: 14 #41]) 35 X OV MCEC #%75 (MCEC #f: 14 i) (230>
TUTOMREE 204 Uz, MEORFHM, 50, IR ZHE LT,
WIRE O REIEY 20 e B EH G L R N BB £ el U7z, WEEOLERE B %K
LIRS (PN) BRI OBLE 2 845 Uiz, £ EIC 5o 5 PN OBEH
SR LR DRV & o B L ONWREOD 5 AEAEFRE i LT,

Z OFEF, ICE Bl MCEC BRI U TR MBEE R, 1EPt B A B IC
LT\ /e, ICE BEiX MCEC FEICH U TR BITIRIE L TV ey, e BEaE
HEOBIHOUER L DAL, THET PN I & 7EB: B3, REHEEEIC 5D 5
PN ZiE 7 e 2 & R B EEAEITFERE L T\ e, MRED 5 AFAFRICEFT A O
o Tz,

ftiam & L C ICE J¥E1T MCEC AL L CRIIAEMFICEIZ A S e o 7203,
KA FFER AR CE | 7R A A BT 5 2 EEFRE RO 72
235 FIREMEDGR O HivT-,
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Table 7. Comparison of ICE and MCEC groups before and after treatment

ICE group (n = 14) MCEC group (n = 14) P value”
Study period 2003/09-2005/12 2006/01-2010/12
Sample size (male/female) 14 (9/5) 14 (12/2) 0.1904"
Age, years (range) 44 (22-59) 53 (17-63) 0.11
Hodgkin's lymphoma 4
Disease Non-Hodgkin's lymphoma 9 Non-Hodgkin's lymphoma 14 0.0477"
Primitive neuroectodermal tumor 1
13 12
. 110 11
Preoperative Ann Arbor stage 0.0625"
1116 11
V4 1V 10
Preoperative BMI (kg/m?) 21.3 (15.8-30.6) 22.1(20.0-25.7) 0.8676
Preoperative %IBW (%) 97 (72-139) 101 (91-117) 0.9396
Assessment period (days) 23 (22-44) 29 (24-60) 0.1573
Weight change during assessment period (kg)
-1.7 (- 6.7-B141.0) —2.8(—12.2-0.8) 0.21
%LBW (%) —2.3(—6.8-1.7) —3.9(—18.0-1.3) 0.1991
Significant %LBW (> 5) cases 2 5 0.1904"
Total calorie supply (kcal/IBW/day) 26 (18-37) 24 (16-32) 0.4263
Total protein supply (g/IBW/day) 1.1 (0.8-1.5) 1.1(0.7-1.4) 0.169
PN calorie supply (kcal/IBW/day) 19 (6-29) 17 (10-28) 0.89
Orally ingested calorie supply (kcal/IBW/da
ving PRI ( Y) 18 (5-27) 8 (3-13) 0.0017
PN calorie supply sufficiency rate (%)* 73 (29-95) 73 (54-90) 0.3575
BEE sufficiency rate (%)” 112 (79-145) 109 (66-137) 0.5016
Starting day of oral intake (days) 0 (0-15) 7 (0-17) 0.0313
Engraftment day 12 (9-19) 9(7-11) 0.0001
Hospital days 27 (23-48) 36 (26-66) 0.0001
5-year survivor, n 13 10 0.4486"
Non-Hodgkin's lymphoma survivor, n 8 10 0.4302"

BMI, body mass index; IBW, ideal body weight; LBW, loss of body weight; BEE, basal energy expenditure; PN, parenteral nutrition;

The calorie supply sufficiency rate was calculated by the following equation: [PN calorie®/total calorie supply] x 100;
BEE sufficiency rate®, [total calorie intake/BEE] x 100; start day of oral intake day, the day oral intake began in patients who continued oral intake until T2;

engraftment day, neutrophils > 500/cm®

(Median: min-max)

*P value comparing before and after the assessment period (Wilcoxon signed-rank test) 1P value (Chi-square test)
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(A) %LBW during the assessment period and
total caloric intake, total protein intake in ICE therapy

40 1.6
QTotal caloric intake, r=0.47, P=0.08 @

35 ATotal protein intake, r=0.54, P=0.05
A
@ O 12
8% |
20 é O 0.8

Total caloric intake: kcal/IBW/day
Total protein intake: g/IBW/day

15 0.6
10 0.4
5 0.2
0 0
-20 -15 -10 -5 0 5
%LBW
(B) %LBW during the assessment period and

0 total caloric intake, total protein intake in MCEC therapy

QOTotal caloric intake, r=0.70, P=0.006
35 14

ATotal protein intake, r=0.66, P=0.01
30 %% 12

25 % A

O
20 6 0.8
15 é é @ 0.6

Total caloric intake: kcal/IBW/day
-
Total protein intake: g/IBW/day

10 0.4
5 0.2
0 0

-20 -15 -10 -5 0 5
%LBW

Figure 5. Association of%LBW with total caloric and protein intake in the (A) ICE group and (B) MCEC group.
O- total caloric intake; A — total protein intake.

IBW — ideal body weight; %LBW — loss body weight; ICE — ifosfamide, carboplatin, and etoposide regimen;
MCEC - ranimustine, carboplatin, etoposide, and cyclophosphamide regimen.
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BEE caloric percentage vs %LBW in ICE therapy and MCEC therapy

160
140 M ICE therapy %LBW, r=0.54, P=0.05 <>
& MCEC therapy %LBW, r=0.65, P=0.01 .. > m< . o)
. <> .<O
O
<><> | &
< o

—
38}
(=}

—_
(=
(=}

60

BEE caloric percentage
g

40

20

20 -15 -10 -5 0 5
%LBW

Figure 6. Association between BEE caloric percentage and %LBW in the ICE and MCEC groups. BEE — basal

energy expenditure;%LBW — percent of loss of body weight; ICE — ifosfamide, carboplatin, and etoposide
regimen; MCEC — ranimustine, carboplatin, etoposide, and cyclophosphamide regimen
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Severity score

Severity score

(A)

—

Severity score (nutrition-related adverse events) and orally ingested calories

®

in the ICE group (n =14)
@ Mucositis/stomatitis(> 2)
B Dysgeusia(> 2)

B Anorexia(> 2) O ONG) O o O]

O Vomiting(> 1)

B Nausea(> 2) @) @)
OOrally ingested calories 'e)

d-5 d-4 d-3 d-2 d-1 d0 dl d2 d3 d4 d5 d6 d7 d8 d9 dlo0 dl11 di2 d13 d14 d15 d16 d17

Days elapsed since transplant : day 0

Spearman rank-order correlation: r= —0.87, P=0.0001

Severity score (nutrition-related adverse events) and orally ingested calories

in the MCEC group (n =14)

d-8 d-7 d-6 d-5 d-4 d-3 d-2 d-1 d0O dl d2 d3 d4 d5 d6 d7 d8 d9 d10 dl11 di2 d13 d14 d15 d16 d17

Days elapsed since transplant : day 0

Spearman rank-order correlation: r= —0.92, P<0.001

25

20

Orally ingest calorie: kcal/kg(IBW)/day

Orally ingest calorie: kcal/kg(IBW)/day

Figure 7. Association of nutrition-related adverse events with severity score and oral caloric
intake in the (A) ICE and (B) MCEC groups.

IBW — ideal body weight; ICE — ifosfamide, carboplatin, and etoposide regimen; MCEC —

ranimustine, carboplatin, etoposide,and cyclophosphamide regimen.
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Figure 8. Survival curves for the ICE and MCEC groups. Solid line: ICE therapy; dotted line:
MCEC therapy. ICE- ifosfamide, carboplatin, and etoposide regimen;MCEC — ranimustine,
carboplatin, etoposide, andcyclophosphamide regimen.
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FLH FEE

UTAE, & AR RE (hematopoietic stem cell transplantation: HSCT) #&i£ D
M HFEICBWT, FTP—BRRBICKEZET 558 B M (bone marrow
transplantation: BMT) % ik 35 & OVA) ff & i % f fa B 4 (allogeneic stem cell
transplantation: Allo-SCT) #RIEIZx L, BREIF O MGE 2R 6503 AT RE 72 I A5 I AZ Al
(cord blood transplantation: CBT) 733K LTy % 8% CBT (. #hfiflatirb7a
<AFE (AFPER>500/cm®) (ZHEf & B LSYER DY R 7 24ED Z L idb %
A, BARTOAEZRIT 85% L ZaMEN AR ST D ®%, CBT IZupfiln
iz RTTIIEERORR L =y AT S 2 & TRk Ay, R
AFSELMENBEAL TS Y, AARTIZI77E LD CBT M & L, BIfE &
TIZ, #Et 10,000 SEF] A8 2 R — OB EZ AT 5 %,

HSCT i, AILEIZ LV B~ 2T EFRRNHBLL, & 612, HLEHER O HE
%R ks 3599 (graft versus host disease: GVHD) 234> 0 | BB D ETR D
B (quality of life: QOL) X T &% %910 = od7z s HSCT TIEH LR
%% (total parenteral nutrition: TPN) 23U 5415 28, #% DR Al HE T H I ITHE
I 7%  (enteral nutrition: EN) 3 X OCKE BN E R TR E B & ¥ —
(centers for disease control and prevention: CDC) A KT A IS B2 470 %
AEEUCE) 0 R 2 D SIS b 2 223TS0I% xRt clx, BEA U Y LTI
LV ROKEBNAOEILEXY | AEIEERDZE (loss body weight: %LBW =
5%) i L, SAEE O QOL ZHERF T DB T o —F R 5T
W% OB HRTEE CIL AR TORBEN AT, KB SARLKE ST T ak R
(nutrition care process: NCP) (ZH\ % 5kZ 2K (problem of nutrition diagnosis label,
etiology, sign/symptoms: PES) 7MEME &L TV 5723, F DO FEIERE T/ 10410,
RENAT, REINZEH S, REBEEDOT 7 ML (ER) 2@l T 5720
DEBERY =L ThY | KETA RITA UROREFINRIMICESE | KBS T
VF VAL MBERIICHAAEN TV B RE RS S % F72, NCPIZBIT 5
PES ~ClIXRfPRIER ORI BIFE AT 72 8] Ze 5 Witk v T g 1, 2
ISR LT, Y Z—HSCT F— A Tld, 2002 4B & W 2 To HSCT B#
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(TR 245 T, WBAT & BRI ITIG U I (in: A3 & out: fSHELAK) %
T=H Y 75 HSCT HREAAZHEMA LTV D BZOMEORIET STV
Py 220 = F T CBT O EMEZ /R LE@E s 5 BT 3 gk s
Wz CBT I8 DA & et L7c il . EIERBENMADT U M A

SR DI T ic STy R REFZRIL. HSCT S¢S A & AT
CBT D%LBW (T8 2 KIE L TV D BEERA T2 6202 L, kST o84
—HSCT B AXADOEREREN ST U b B 2T D IR E & % TR
KTHZExZEME LT,
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%2 8 Ik

1) x5

RIGTERRA 28 Aot o 2 — MK - e IRAERH S IV T G gl & 22 &
AL, 2008 25 2012 2 F C CBT (B H: day0) k% 5217 dayl00 % TIZ
MEET Ll o T fEfl & Uiz, ARBFRITERM DN At v 2 —mBEE BRIV TK
REZT A EREREMIETH Y (IRB AREB:25-J95), BE Y4
—fwEZ B RO R Z W CRE 2157,

2) WA H

SR A DOMEE & Figure 2 ([ORT, /SR ICB W T, BHERTALERMGBE O 1
~2 HEfi (T1) 75 PN T 1~2 H#% (T2) £ COLLTFOEHE % 37 L 7= 1, %
BARATHE, HFHRBLIBARE~TEL, BEOERSEITICEDLE TR
HRE (TNE I RTAF = EORERBITAVT, & M AR
2 Btk RO E B 55 2 IRICVEIL L 72 B iERk) LIERT~E L-, B
FERTALE BRAGRT DO AF 5% (body mass index: BMI), T1 5 LN T2 % TOMKER
/b (loss body weight: LBW), 35 & OF Blackburn 5 23E 7% L T 5 /& 7 R B
B (3 ARIDOWLBW=75) %7 LIZERIR A TRAE L= %, T1 & T2 OikEB
FOVERERA v B — & R (bioelectrical impedance analysis: BIA) (2 X 58
FefhE. AN R, BL U (phase angle: Pa) ZFHAIL ., TN D&
AL L7 ¥, BIA OFHANCES LTl s &tk 2 Refiftil L7z 10 R X D 12 Be
TIZEHAI L7z, BIA BHEITIX 8 BETOERAL A (LECEfE. Ffa. TS )
IZBWT, RRKSGEICEDESIEILOENE 6 DOR 5 EEEA v —%
> A{E (1kHz, 5kHz. 50kHz. 250kHz. 500kHz. 1000kHz) |Z33\ Tl L 7=,
B RRERIC I 1 DA NE & RS ME DO ELEA 2 0 1, MIIaN Ky & Rlast Koy
DR 62:38 THDH &V Z LITHESEEHEM FIR 2 MIsME R R IRK
& 0.35, Mgtk E AR E 040 & L7c, 7238, Allo-SCT JEiLETIX
RNKGTEEDS PN LIS DK 53 Rig D 52588 4 52 1 2 T2 O Ml Al B/ e Ak
0.38, flfstKoy&E MK E 043 FTOEEOCREEE LTHAL LE, 2
B RIEE L OMRAKRS BOMEME 2B 2 -5 A3 B ICHFHI Lz *, LT o1E
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HZHAE L, LBW & OB EMEZYER L, OFHEL « B &R 2 (loss
skeletal muscle mass: %LSMM), (KRG &80 3 (loss fat mass: %LFM), @#t#a5
FZE  EUE(RE (ideal body weight: IBW) &H7-0 OfROERE PN #&8F L7z 1
Adbi= v oftgias Bk, BEOER) ' @IBW HY DAY R - T
4 7 FRTRD 7= LRIV (basal energy expenditure: BEE) (2595 1 Hb
720 ORHGEE (BEE £ ¥) Ziid L ¥, ORSRFICHBLL 72 aGVHD 0
J'L— R(Table 1, 2) & ORF#EMEZRAE LA ', F72. aGVHD O/ L— R &%
NFEMREE & OBEMZ A L7, ORMLERTOMmIE T /L7 2 > (albumin: Alb)
BILOCREE R (c-reactive protein: CRP) ORI IR U 7= A AE., fx il
AR LTz,

HSCT CiZ, ffh, A% A2 — 27 ISR OBESEEE L 720 | mERETEE
DREIRICEEIN T 2 AFFR L EEOEFRICHES LTEBFENFORMEI RO b
% 20816 = 7= CBT KT % HSCT 538 /S 2 DB & 7Hili4 % 72012,
1 A®H7y OMER (ROBERLZE kS &0 100 7r3) & AR
H (kcal/IBW: kg/day) 3 X OVHERREAEIZ 5 5 PN OBVE SRR 204 L, B
APRR LTz, 61T, BREFRZRIEROBRZ 572012, MEROGFH &
BRE O TE - TREZ 77 & L, RABRAE LEAGOE T, FFRYIZ Z
7 & UCHi L7z, CBT LA MEIT LI BF OEET HIEREZHD 72010,
FERG @ FFESYE (common terminology criteria for adverse events: CTCAE)
v3.0-4.0 (2009 SUERR) D7 L— KaF& LT Y, %3/ XA TiL, CTCAE D)
LEBEOROEBREN DV 2R L TWAAEFERS (EE, HXR, BERE,
KRR R LOWRRAE(L) ZREMEAESFS (HEEA=T) L LT,
Wy NATZBRIE LTz (Table 3), fRRFHYRIER OBIRZ T~ D720l HKF&H
WAERES (EEERA2T) OOy A 7E%, 7 L— K 1(Gl) LA EDlEH:,
G2 LL LD, G2 UL LOBEAIR, G2 LL LD, HN%K, G2 LL LD
bl L, ZOEEER 2T OEFHEZDOH T L OREFITEH > TRMET 77
&L, ROBIEE LMHAGbE T, BERIIZ T 7 & LTRHiLT-,
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3) HLatlB

AT H X TR (R ME—&RfE) (IS TRL, ERMEZRME Lz, K
HERHROZ L ER L OB RO LR L OEITE T ¥V OFBIfREL
\ZCREMT L, T1 205 T2 OBzl Mann-Whitney test = 7= 1% Chi-square test Z f >
Tz, R EEEAEFRFR (HEERAT) LROEREE L ORE TR
v T~ CNAGLARBES 2 N TREST L 72, SEaTHEHTIZ. JMP version 12.0 for Windows
(SAS Institute, USA) Z v, AEM% P <0.05 IZ5%E LT,
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5 3 Hii SR
HIMAHIZ CBT 232 L7=DIL 30 FEFITH YV . B TDOEEND HSCT RFE N
A ORE G DIz, AREOXIEG & 7o T fEBNT 15 61 (B8, Ltk 7)
Thole, MRINE 7272 15 FEFIIBMHBES T 11 JEF], PN 2% dayl00 %
U7 4 EFITH T, SBIEFI ORI 55 % (18-68). BMI 1% 21.1 kg/m?
(17.8-23.8) Th o7, XIGEBIL, B REEIZAIERRE (myelodysplastic syndromes:
MDS) 6 %, @MU XM IYE (acute lymphoid leukemia: ALL) 4 5], 2B 86
PEE I (acute myelogenous leukemia: AML) 3 fi], FEqE U o XfE (malignant
lymphoma: ML) 2 5l Td -7z, CBT JEIERTALE OBEZEIE, fludarabine/melphalan/
25 4T (total body irradiation: TBI) 8 f4il, busulfan/cyclophosphamide/TBI 5 il
fludarabine/busulfan: Flu/Bu 2 il 2 F\ Mz, BITALERT O BE 75 53 X OHTLE R
5 PN #& T F TOREFN O F % Table 8, 9 (2753, FHHEAMR 69 H I (48-104)
RIS, KREEIX—3.8kg (—9.2-3.3), B EA LIL—2.5kg (—5.1-4.1),
RIEM 2 T —0.4kg (—4.4-3.9) Th V| KE L BHEMHITAEIZHE D LTV
(Table 9), %LBW=7.5 %7~ L7=JEFIL 15 Bl 7 51 TH - 7=, WLSMM 1L —10.7%
(—26.9-37.9). %LFM (% —3.0% (—28.3-60.0) T&H V. %LBW & %LSMM [ +HB
L TV /= (r=0.89; P<0.001; Figure 9A), IBW (kg) @ 1 H®H 7=V OHLFREE T
23kcal (17-36) [PN fi:#aZE 14keal (5-32), #% A a2 E 11keal (4-18)]. fitfaEH
B &% 0.8g (0.6-1.2) [PN #tf5E H'E & 0.59 (0.4-1.0), FOHGEHE R 0.29
(0.2-0.6)] TdH > 7= (Table 8), %LBW & fliiaZAE s L OV M IFE 24 & (r=0.69;
P<0.001, r=0.53; P=0.04) s EAEER IO AMGEREE (r=0.69;
P=0.02, r=0.60; P=0.01) |ZAHEIA3 78 S 4L7= (Figure 9B, C), BEE (IBW) (2 /5% %
LA BRI T 22keal/kg:IBW/day (22-26). BEE F/&=8(% 1.0 (0.7-1.7) T& YV (Table
8). %LBW &FHEI L CTu /= (r=0.5; P=0.04, r=0.7; P=0.003), aGVHD (37 )& & 18
LB ITZRD AL, L& aGVHD 7' L— K (Table 1,2) & %LBW & L OO
EUEAE A BE AN ER D H L7z (r=0.6; P=0.01, r=0.6; P=0.03, Table 9), AiiLE R Alb
& CRP (Zxt L THIMIHIZ R L7z Alb ffXfl & CRP HEfEDZE LEIL Alb—
0.8g/dl (—1.5-0; P<0.001). CRP 6.3mg/dl (0.2-17.9; P<0.001) T& ¥V . WZ{LEIZ
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FABSIERE D 2 v > 7= (r=0.34; P=0.22, Figure 10), %LBW & Alb ¥ L OF CRP
AL EIAHBIBME IR B e o 7= (r=0.3; P=0.32, r=0.2; P=0.6), Rij/L{E /1D
Alb & CRP (2%} L CTHIRIH TR L 7= Alb S E#%# B 1% Day16 (11-22), CRP #x
EERSE H 1% Dayld (5-22) TH V. /m L7ZURGE B DI X2 2 hsE LT
2o MAHIE OB AR (51.8%; 27.8-88.3) & 1 HbH7= Y Ok O EEREE
(11kcal/kg:IBW/day; 4-18) X EAHBI L. PN OEEF LR (59.5%; 27.1-88.3) & 1%
BRI LT 72 (r=0.7; P=0.008, r=—0.8; P=0.001: Figure 9D), #RIFH7aM2 R L
& 0B EEVE (keal/kg:IBW/day) 36 KX OVEEJE B A =2 7 (3B L Tz (r=0.7;
P<0.001, r=—0.6; P<0.001: Figure 11A, B),
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54 fi B

Z[al, HSCT K3 /XA & T CBT Z 3 L 7= 15 SEBIZ I8 1T H%LBW DES
A 7% pilot study & LTI L7z, mRENTAEREID . %BLBW IZZL TV
LB A A& LT, %LSMM, fikiasse (G, REE) B L O HE R (B,
EAE) NEZDbNT, —J7, CBT IZFEMixEMAE (unrelated donors bone
marrow transplantation unrelated donors: UR-BMT) (2t LT, FH%FAYIZ aGVHD 73
DIRDNHREN SN T DS, AR T 15 #iH 13 Fi2 aGVHD 23388 S, 9 fi
[ZWH{bE aGVHD 23 b 7= (Table 9)%°, £7-. L% aGVHD & %LBW 5 &
U DB IRV E ICHBANER D b7z, 1HEE aGVHD OJERIL TH (7L —
R'1>500-1,000ml) T&H Y | {HLAR & RBWINGEIR T &% 1B E R 2 5]
HTXRWAREME IR S 10, LasLenn s, k% aGVHD 12 X 5 WL
RBAK T & AR A 72 W MBIV 2 4l © 728D PN W 727K o3 B g
X, AEEEGERE A BT D120 R 5 TN T & 220 220 CBT (2H) 5 b
aGVHD &, %LBW (T L TV L BEER T Th 5 & B2 b/, #iaf o CRP
& Alb ZAITAESEGEREOFEIC L 0 FRICE I L2, DRSE L, %LBW
LIBE LA WRTThH o A

HSCT k%% S A% f /- CBT MF DRFE RIS L OVER 2 L7z, BRAERT
P& BB & PN VB O TR RIZEIFR LTz (Figure 9D), & HIT, #RREAY
oM R LR O BIEAAE R L OEEE A a7 ITIEOMEMEL /R S vz (Figure
11A, B), T DFEHEN S, HSCT 3R A THW AR LS55 R HER
B L PN VBN ERHACEEE TS Z LI2L 0, 7T M A2 D ATREMEDS
o EEZ LN HSCT %17 5 BFORMLERORFIIEER (FFER) T
H5, Figure 11 (R THEETHIEEE AT 2@ L%, BN EEL T
T REFEORAORBREO EF (=—X) 2R LT, & BRAIRICERE L T,
FEEACE LB LR WE Y =, AR DL v —Xy FOT A A F 2 —
TTHY, EWRNFEND, BEIEERA T OB E & O ICERER LB A R
L., BFoGELGCEERE (BFER) ~EK, AFRELIn Y —%/RL
T DO HSCT KT AR ADKMTH S 1P, BABE~DRFEMN AT QOL ©
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HERFICORM DG N RSN TS 08 AKBFZ21% resting energy expenditure
(REE) Offiatza LTV RW AN, HSCT HITid, BEEx=1.0 £721% BEEx1.5 @
T AT GBI N b 5 %, £ HSCT (41 Ek>500/cm?)
T REOLEREITEBE LY THEETREEVIOBRERINTND
® —J7. HSCT fEIK D38 5321 EN 2R S T g B 108 iy 7 —
HSCT 53 /S A TIL EN T L Tuviguy, A L T ZRnERfiL, EN (3R%
JEDREW T2 THIZ 5T 5 ATREMED B D I LB IR AY aGVHD D2 & ik
EIT/R Y dase gl O EN Al U7 AR SRR A A I D KSR |
Ko TR NG 2 PTREVED N & 0 | IR IS BAMR 3 2 fR 4 R 1D - TR
% 355632 ATREMED B 2 A1 22 AT IIAEIR © b RIR S T D IR O RAE U A
INBDHETHD W, £l EN ZEA L% OBEBICART & RIS @R~
BATT 2 WA GE L 720 0 AR REIC K SAEERH D B2 61D
M DFEFRIE S AT gy 28000 B — )2 72 5 EN {2k L C HSCT 5648/ 84
1T, BHERE LD A 2T 3 2% VTR OWEL & BIEE A 2 7 ICHRT
ETVD Bz, AR B ROEBRAREOUENRD HiL, QOL DHER
FHETE DAREMES R S R 1, B oS ERERR (T NI LE
BT HREEHARXTA L N) BEONCP T 5 PES (FRERAER OFRHLIZ B

BT 7o U 2R kR 2 W) A R OMFHI#E 7o, KR, mE7/2%LBW<7.5% (3
r ) Al U7 AER 15 Bl 7 Fi1H 0 L %LBW (signs and symptoms) (25229
% B IR - 135 2 N & /6 aGVHD (etiology) Tdh o7z, Z D 7= HSCT %%
F XA ZH W CBT TILIHILE aGVHD % &8 L. 1RREIATE B0 b5k
M (in: BhiGses . out: MRHARR) Z ARG & BEMICH 5 BEE FEe>1.0 ([ZH#iA
TE=Z V7L, EERWBW<T5%: 3 A ZMIE+ 55k LIZRBENA
(problem related nutrition) % BHAAT 2 MEENH 5 L& 2 b 1924265363.76105110
AWFFEO R T B B ORI & ERIRVFTEIC X 0 %GR 72 DEUEFIE ORE & 72
SR THD, iz, BILEL YA ORI L —EORHMEHIFE THRAE L T
ROVRTH D,

fiiam & L CLCBT ICITRBICBE L7k E Y 227 (WLBW) & REMEAFF
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G (EIEEAaT) BZH0, BHREBENAOLERNH D, ZOH, 5%EX
IZ HSCT 523 /32 % VW TCBTIZHE W TWLBW 211k LT\ 77 F 1 A (kK
B) 2GhE L TRFTOIMNEND D,
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555 Hi K

15 M AR (HSCT) 2 XA & W I H B (CBT) (ki) HIKE
A (LBW) (252 5B A 74 B 5782 L, HSCT 48 /X A O ERE &
INGT T N BZBT BRI E S IR R LT, stgdEEm s A v 2 —
MR AR RN I T, 2008 4725 2012 4% TIZ HSCT 248/ A %3
L CBT &%\ 7= 15 fEGIZ K5 & L, %LBW & {R#iEk, fhfaiess, SMEBm
A RHEES (aGVHD) OBIEZ A Uiz, R/ R b ek BEg EF g
(EREHEA2T) BLOROEBRAEOMEZRAE L, BIE%HE CIXRE,
BHIIAREICHED LTz, %LBW & Ea RV, RIGEE, ROE
Hugh G - RAE. WL aGVHD ICHIBES L b 4Lz, RRIRFAY 72 L iR L 53R B
EAERES (EEEA2Y) BIOR O EREEITMHEE L Tz, HSCT /N
A Z AWz CBT IZR 1T 2 %LBW (252789 % B A -1 3B #5 i B 31| ik
g, ROBEEVE, BEE. HLE aGVHD 235 2 bitiz, HSCT &/ A%
MW7z CBT TIXREHEAFHS (BEERXAT) TS LIEREMNAICK
D %LBW i1k 2 1T L /2B THETT 2 L ERH D,
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Table 8. Patient background and nutritional assessment parameters measured in the HSCT nutritional pathway

Study period 2007/04-2012/12
Sample size, n (female/male) 15 (7/8)
Age, years (range) 55 (18-68)

Preoperative BMI, k,q,/m2 (min-max)

21.1(17.8-23.8)

Preoperative %IBW (min-max)

97.9 (80.7-111.2)

Assessment period, days (min-max) 69 (48-104)
%LBW (min-max) —7.0(—16.7-7.4)
Significant %LBW cases: %LBW 2 7.5, n 7/15

Total caloric intake (min-max): a

23 keal/IBW/day (17-36)

PN caloric intake (min-max): b

14 kcal/ IBW/day (5-32)

Orally ingested caloric intake (min-max): ¢

11 kcal/IBW/day (4-18)

Total protein intake (min-max)

0.8 g/IBW/day (0.6-1.2)

PN protein intake (min-max)

0.5 ¢/IBW/day (0.4-1.0)

Orally ingested protein intake (min-max)

0.2 o/IBW/day (0.2-0.6)

BEE / IBW (min-max): d

22 keal/IBW/day (21-26)

BEE caloric percentage (min-max): d/a

1.0 (0.7-1.7)

Engraftment day (min-max)

Day 23 (13-35)

BMI, body mass index; LBW, loss of body weight; IBW, ideal body weight; BEE, basal energy expenditure; PN, parenteral

nutrition; BIA, bioelectrical impedance analysis; ECF, extracellular fluid; TBF, total body fluid; ECW, extracellular water; TBW,

total body water.
Median (min-max)
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Table 9. Before pretreatment versus after stopping PN assessment period

Before pretreatment  After stopping PN

Variations during
the assessment period

P value*®

Body weight 562 ke (39.8-65.8)  53.5ke (37.859)  —3.8ke(-9.2-33)  0.0009
(min-max)
Skeletal muscle mass

: 22kg (108-288) 20ke (13.825.1)  ~25ke(-5.1-4.1)  0.0082
(min-max)
Body fat mass 13.1kg (6.5-252)  127kg(8.622.8)  —0.4kg(-44-39)  0.79
(min-max)
BIA:
ECF/TRF, 0.34 (0.33-0.37), 0.35 (0.26-0.38), 0.01 (—0.07-0.02),  0.41,
ECW/TBW 0.39 (0.38-0.41) 0.40 (0.31-0.43) 0.01 (—0.07-0.02) 048
(min-max)
Ph 1

e 498° (3.28-6.61)  4.5° (2.65-6.14) _0.62° (-2.33-281)  0.1165
(min-max)

Median (min-max)

* P value: Wilcoxon signed-rank test

55



(S'1- unwIxew ¢g°/ ] W 77°0 ‘[DTP SW 679~ ‘ueipaur) sadueyo 1D (g) pue (WNWIXews [-( W (') ‘[P 3 80~ ‘uempau)
sadued g1V (V) ‘ugoxd 9AnoedI-) (D ‘Wung[y :qy [oA9] LD PUB [2A9] QI Ul sagueyd pue uaamiaq diysuone[oy (gV) 0] 2Insig

(3591 yuei-poudis uoxoo[ip) pouad juswssasse Aep pasdea snsioa juouneanaid alojag fanjea J

(TT xew 03 ¢ ww) (Tg xew o) [ wuw)
¥1 Aep posdery juoueanard arojog 91 Aep pasde[q juauneanard arojog
, 0 0
c I
[4
0l
5 ‘e
ST =
14
ﬁ o ( J
S
1000°0>d mmv 1000°0>d AJQQ
_ J
TT0=d vE£0=1
(S§'LT XeW TT () ‘UM ;[p/SWET 9 “URIPOW) (ST~ *XeUWL*("() ‘UM :[P/3§°(- URIPIW)

sagueyd D soSueyd TV

56



Table 10. GVHD grading, %LBW and orally ingested calories in the 15 CBT patients who were following the HSCT nutritional pathway in this study

Orally ingested

aGVHD-skin aGVHD-liver aGVHD-intestine aGVHD-Grade %LBW calories
kcal/IBW/day
3 0 1 2 -9.2 4
3 0 1 2 1.7 6
1 0 1 2 -7.8 7
2 0 1 2 -1.4 4
3 0 1 2 -6.8 10
1 0 1 2 -4.5 4
0 0 0 0 -4.2 9
1 0 1 2 -3.8 4
1 0 0 1 -3.7 8
2 0 0 1 -2 9
2 0 1 2 -2.5 3
2 0 1 2 -1.6 2
0 0 0 0 -1.4 7
1 0 0 1 -0.1 18
1 0 0 1 3.3 18

GVHD: Graft-versus-host disease, HSCT: Hematopoietic stem cell transplantation, CBT: Cord blood transplantation, LBW: Loss of body weight
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Orally ingested calories: kcal/kg:IBW/day

Severity score

Orally ingested calories and oral intake percentage of all subjects

A

w
o

E=0rally ingested calories

O Oral intake percentage
25

= Polynormial (Oral intake percentage )

20

15 50
10
5
0 0
Day-10 Day0 Day10 Day20 Day30 Day40 Day50 Day60 Day70

Days elapsed since transplant : day0
Spearman rank-order correlation: r= 0.66, P<0.001

Severity score and oral intake percentage of all subjects
3 (B) O Vomiting (Grade = 1) 100
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; ¥ Taste alteration (Grade = 2)
@ OOral intake percentage
, @)
@)
15 O o) N éﬁ ) 50
- ot
0 O
=\ |OF ()
1 Qoo C
) ITTTER! (M []]]6
| HH (0]
0.5 1] (
d 1 1 i
| | |
0 I 0
Day-10 Day0 Day10 Day20 Day30 Day40 Day50 Day60 Day70

Days elapsed since transplant : day0
Spearman rank-order correlation: r= —0.55, P<0.001

Figure 11 (A,B). Correlations of continuous oral intae percentage over the observation period with (A) Orally ingested
calories (IBW/day) and (B) Severity score. IBW: Ideal body weight
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