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P SEEKLBPORAELT, BRBFEEEICS T IRERGENE TCOMBEHIVZF B
ZRAIEL, QOLADHEILODWTHKREIL . SSICEAETORZCSVWTHIZF U HRIPR
¥4 QOL ANDRIRICOWTIHETE A =

201656 H 1 H»52018F 9 A30H X TICHM TIEHZEZED L B FENEREE Tk
REFBREBRE 17 ZWNRE L 2. MEREENZRTOMBEAIN=F2RFEL, TOHLK
HIL=F>1,500 mg/ B DFEOHEE%ITLY, QOL (DWW T prospective (CEFHi%#1T- 7. HEHl
B, BESHA, LRANZFOROHB51H8, 3HBOAKRSL N TIHFEHEREAIN=F >
#BIFE L, QOL [C2U T IS Brief Fatigue Inventory (BFI) % R\ /- global fatigue score (GFS)
THEHE L 7=

FRhREI69m (52~82k%) CTHEKLIIZ12: 5TH-o/. HBRIIRKEREI 106, FiLR
EHFS5H, BEFS26TH .

BENRISREEREICXTT 5 gemcitabine/cisplatin #510fl, BIILERE ICXF T B docetaxel ¥
3 i, cabazitaxel #* 1 5, etoposide/cisplatin #* 1 i, BECX T 39 FEREE (sunitinib,
pazopanib) P 2FHITdH > 7=. MiFEBEHIL=F 13, FUEREER  49.0+12.1umol/L, HE
;e © 36.0£10.3umol/L ERERIEER ICHETZNICHERERET2THL (p<0.05).

¥ f-fERAEER £ U T76Ih136] (76.5%) 75, MEREEISHATHIZFLORT%
R f-. MBEEHEHIV-F EPEEEREICET U ZES (<B6umol/L) &HIV=F AKEH

(n=9), BEEBEER->TWIEBZHI=_FFHFEMEE h=8) &L T2HBICOVWTIHREL .
AIVZF U BEHICEVWTILRAAINZFOARIHBE T, ARETEE L THETZHICEE L GFS
DETFTHEOHSh, QOL DHEHFEFES N (p<0.05). —F, HIVZF U IEEFHTIE, LEAD
IWZF AREETGFS ICEREED P o7, £FLELRANZF AR HATGFS PE
UFREBIELRANZF o ABIETBHE, HIVZF KEFTS8.9% (8/9) #EXM, HIL=F
>~ IHEMERFTH50.0% (4/8) PEMTH 1=

EREEROAINZFORZETIE, DIVZFoHRETQOL DRESEFTEXEHEEZSH
fo. LRBIVZF U ILBREFEREREDREORICHEIEO—H %S CEPHFEhS. £
FBRBFEEERECHVT, REABECL > TIEEHANV-_F o EIETT S EHFTR
Shi. doi:10.11482/KMJ-1201945111 (AL HEIH 41H =)
F—J—=F:ANZF Y, VRANSTF U, (L3I, RBLERE YATI5F Y
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(bt OB E 2 I, FBERZ
LHBBERLHRNETOREKE LTHRNTOS
W=F UV REZOBEGFHIEEINDE L) Thko
72V B v = F R W 43 T R 2
EN7-ESIRNIEEZ I ba Y B 7RANR% S
Y8 I U RLEWTHY, BELICX % ATP
EAEICHEGLTWwS, ARTHEIMIVEFY
T ORI O kA E S, MBI 5
ATP EAPEEINDHER, BEEEZIILDE
ToMEADERERETHEERTVEEY,
AN=F R T E2ER S LAEN LA
&L THESEERBEEEREAETONS.
SHOIHIRRIERICE D ANVN=F Y P T VR
R— 4% —T&H % organic cation transporter novel 2
(OCTN2) OFFHENHESI NS L, ANV=F
Y ORIEENF &R SN, KNTHV=F
YRZICHY, A OBRKREREEL, QOL
DIETIZORAMBEEZHBNTWS Y, 4
LARANZF Y OREOEGIZE B ANV =F Vi
FoAs, PuAlEE S OB O FBRIRDOEM
IZH5-9 5 &) iR, ZOMoREIVER OB

WICHFGTHLEVIWEN L ENDL L)k
7259

LB ERA
v hY—(n=23)

l

LEEE3H Atk
(n=20)

MEERE L= F > < 36 4 mol/L /

<HLZF VAEERE> (n=10)

l l

DI S

=t
A

WIRZFELHIE CIIfE 4 DEsR 24k ) 720, ff
AT 2P0EHNIZBICb2Y, FRSEEE R
v, REMZPUERE LTI, REE FEE,
G HIE IS 4 cisplatin, R BRI IS 3
% docetaxel, BT 5 M5 TR 3
VETFONG. T, HERETF =y IR LV

b BHEAAS, BRHE R0 — 58 D 1 37 BRHE 1 AR B
ok odz. L LWREFFEHEBUEICB W T,

PURARRT OB EDIME I NV =F ViEEOH
BIZOWTELLHRER I V=F VAL D
QOL DU RN FAT OV THE L7235 13 2w
SR A TMORAE LT, WIRERHHE
BT B IUERIG R TOILE A )V =F Vi
ZHEE L, QOL ~NDEEIZD W TGS L7
EHIHEAE SR OREICBVT, AVv=F
CHFEANET QOL ~NDE R IOV THE %
mz7z.

MR L Fik

LR b D L 30 FREN SR HE
To 7R FHHBIE BB 238 & L, G
gTomEIN=FrEHNEL, FOHBLER
HIV=F Y OROFG 2T\, QOL DWW T
prospective ([ZHET 24T o 72, ARBFZEIX [~V

#23E(n=2)
HEAlAEEES (n=1)

\ Mg AL = F > = 36 wmol/L
<HN=F IEEER> (n=10)

L RAIIL=F>(1,500mg/B)RAREIE

B

W

#23E(n=1)

LRANZF > NEREIA
14 A (n=9)

LRAILZF > NIREIA
14 A (nh=9)

PR AEBTER 2 (n=1)

341 A(n=9)

LA AL =F  PAREREE LA AL =T PAREREE \

34 A(n=8) |

I (n=1) |

Fig. 1. REFFED study design Z 7R T . 23 BHARBIZEICT ¥ b Y — S N72H, K

WRTHEICE ) 20 AR R & o

7o WRINE, VRANSFT VNIRPTTRE T o 72 17 BHEITG L 2o Tz
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YXEE QOIMEWED ], TAZNRLETHE
SFRFEIC T A MBS 2L, IR
R AMHZ R R OKRE R T T o 72 (INEE
BERFAG IR AR 52138-2). % 72 B ITIZAF
WAL TS L, BRERCEROCHE
% T

Study design % Fig. 112773, 20164£ 6 A 1 H
A 520184 9 A30H ¥ TIZURHClbiEd L
E5 TRERIHEIR & AT o 7o W IR A BH SR 8
B30 % ARFEICT Y MY — L, HAEIIZ17H
WZDOWTRNT 24T o 72, RERF1Z, RECIST
HAFIA VG HE LR, g v=F
Y OPES LT QOL FHAMiC DV TIX, PUIEH]
BT, PUERIEE 3 A H, LRI V=TF VR
O¥5-mG1HA (WikR1LAAH), 32H (N
JR3HH) DARL v bE LT
MmiFAN=F ViZ#EEEHI V=F Y2 HNT
AR L (SRL, ), PUREANGHE 3 4 H Tl
W HEREA OV = F EH I AR (<36 mol/
L) Th otz H IV =F &R (0=9),
LA 2 R o TWIER % BV = F ¥ IR Atk
(n=8) L EFHL (HIN=F Y RZIEDTW -
HHIRSE 2018)Y. Zo 2 BERICBVWTL R
H V= F VRGO QOL 122w THET
L7

ARFFED EEFMIHE Tdh %5 QOL #Hfi i,
H Z 3% hil Brief Fatigue Inventory (fij 5 8 & &
RE) # v, BEEIZDWT, BFIZHw
7= global fatigue score (GFS) “TaFffi L7z% 7.
GFS (&, BFI® 92?0 — 105Hl 5 R D
BrcHM L PuEAIGE3 7 H2 Wik 3
# BT GFS S LIIER Z LRI IV =F ¥
HaBle Uiz, 72, BIREEMEH 2 PUgAlG
WHIHEB L LR B V= F ¥ NIRRT O i b5
HNV=F ViEEE Lz, S5 IZHURAII OB
M TOMFEN IV =F VIEEIZD W TR %
1oz, FOMELTR B OB L CHEAGHZ
ik U7, SR bRk oORIER (Grade
3ULE) o WBITHEFNGHR % ik U725,
WL, LARAIV=F VORGSR TH -
TERNCDOWTIE, TS L7, LERD

V=F v (ZNHNF " GE KIFRIE, HUR)
131,500 mg/ H 2 #E L% 5T, 37 HH#EH#&
Ll

WA F RN © StatFlex ver.6 (7 —7 v 7,
KB ZEE L7z M7 2 B oM id Mann-
Whitney U #7E %, B 2 #E O BoE 13 — A
Wilcoxon i€ &2 ZNENH Wz, LRAI V=
F U GHI 5 O QOL FHAMIZ B L Tk x * M
w7,

p<0.05% MEHFAICH BED D 5 L BlE L7
whoR
HH R (Table 1)

AE G Je it 1269 (52~82i%) T, Wik
312: 5 Th o 72, HEIIIREE &I 2510
B, FIAZBRFEAIS B, B 2H6ITH o 7.
BN A F IR B R 283 5 gemcitabine/
cisplatin 251061, 1 32 B 3 2 % 97 % docetaxel
2% 3 i, cabazitaxel A% 1 5, etoposide/cisplatin
AL B, BHEISH S 55 T EEREE (sunitinib,
pazopanib) 25 2B TH o 7z, HIEERDRH
SEX17HIH, CR A% 1§, PR %3114, PD %5
BITH o7z, HVv=F AMEMEREB X OIHEER
DI HERES NV =F VEiZEN 2N, 30.0+4.0
umol/L, 47.2+ 6.9 umol/L. T - 7z (p<0.001).

DLHTANIE IR TOMIGERES b= F > i fE
Fig. 2A U A6 T 2 O LI e 7 v =
F VEOHER ZRT. MG B A V= F I,
BUREHITAMERT © 49.0=12.1 umol/L, HUHEHI A
#% 1 36.0£10.3 umol/L & HUREH IR IITFRT
FCHBERIK T 2807z (p<0.01). F/ofl4
DIEB OPIE NG I O MG ERE A Vv =F >~
EDHERE % Fig. 2BIT/R . 17HIH1361(76.5%)
T, PUEAIEHES D ACIEA V=F Y OEKT
RO Tz FURARG RN MG ERE A v =5
EASFEEAE NS B o 7214650 6 B (42.9%)
B, PUEAIAENE 3 A H CHi7 1 EMEEE T A -
7z. 6 Bl 5 A cisplatin i FIERI T, 141,
docetaxel i FIER T - 7=.
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Table 1. AAFFED BHH 7= HF

XS AN=F MEAERE V= F VIR
BE (N 17 9 8
TR
B OO 12 6 6
zH (N) 5 3 2
iy (Fft) 69 (52-87) 67 (52-82) 71 (63-81)
i e v =5~ 36.0+10.3 30.0+4.07F 472+69%
(pmol/L)
EAR (N)
TR b RS 10 6 4
LA 5 3 2
i 2 0 2
fbzma: ()
Gemcitabine/cisplatin 10 6 4
Docetaxel 3 2 1
Cabazitaxel 1 0 1
Etoposide/cisplatine 1 1 0
Sunitinib 1 0 1
Pazopanib 1 0 1
BN R E
CR 2 1 1
PR 10 6 4
SD 0 0 0
PD 5 2 3
T vs E ;p<0.001
umol/L P=0.007 —
AN I 80
W s ! H\\ i
LI 50 1 o0 —
= 2 50 -
ﬁ 0 R 120 &M :
i}"ﬁ: i 30 ===
T 2o ;Hi% 20
g , g 10
g 0
AR AE3NA

=T A3 H A

Fig. 2A. PUREAIR T2 C O ML MedE v = F > il D
BERRY. MEEED V= F IR, PRS- R
HEETAICAHRIAET L7z (p=0.007).

LR = F 2 AR T 58 D IS B 20 e = 7>
P
i WEwEH v =F » OHER % Fig. IR

BV F ARMERE, H V= F VIEEREE DI,
LARANV=F YHIRL B BT, HaEmics
BEMEEE AV =F O LR ERD, F0
iM% Bl o7z, L Lads, AREL S
H, 3WA%HEXRZEWHBEL bBEMAN=F >

Fig. 2B. il & DIEBI D PUREH B 51 2 o ML B A v =
F DR ERT.

EDZALIZFED TV,

Y= F > MNERE DB L DI NERE D BFT % 4
V272 global fatigue score (GFS) DFFAMl
BERKIZDWT, BFI % 7z global fatigue
score (GFS) TiHMii L7z, H v =F VEMHEEE,
BV =F VIHMEERE D GFS O % Fig. 41K
3. PUEANGHE 3 A AT, MR & b —HRIC



HEE, Ml

GFS O 727, A NVv=F JEEEICB
W, GFS PuERIGE3I A (LA V=
F UPIRAET) 1 4.1+258, LRANV=F VAR

WREFHEEE TS 2 LR A V= F V5 O MR
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1A H 29208, VRANV=FVYAR3 S
H 20145 HERL, LI V=F VAR
371 A H OFAMiT, WARATE LK LT GFS @
BERIKT 230, QOL D EN D Sz

P00t (p=0.027). —7J5, HN=F VIFfEEETIZ
pt p<on VR AV =F ¥ WIRET % T GFS 1275 513329
e e Bedrote HUEAGES H o LES L =F
N YWk 3 1 AT GFS %8s L7IEB 2 L A
1. 1 prvmee N=F VERMBIE B E, HV=F ARERET
B, 889% (8/9) 2SH%, HN=F VIEFKMEET
5 . I e 500% (4/8) AEMTH Y, MalFWAaEAIX
: ADBRNDLOD, HN=F AEEETE IS

seess BAZHR WELAR  WESHA
Fig. 3. ANV =F VARMRE,  FEARMLRE D B K i6 7 i £
BIOVERI NV =F B GRi##OMLE GRSV =F v

MWD > 7z (p=0.11).
VRSNV =F V%5 FHRIER % Table 212

O S R v oo I IR 4B 3B REs B H S 5 GC
(p<0.001). (gemcitabine, cisplatin), 1 5 2HI 37 BRHE 3T
ns; not significant 3 % docetaxel |2 X BPUEAIEEZ 21 Tz,
booozt GFS Iyl R% 3 W HORE T3 e
i ATV, LRI N=F VIEE 3 H HHTS
6 BT ICEE L7,
5, I ‘ e BEREANEAE S D 175 B8 7 b = F > DI
j e Cisplatin 3B RAE R ER T X2 $REW

ARRAT am3H A MAELA A WIE3H A

Fig. 4. PUERE G AL LKA v = %/?5W&T
?D GFS DR ZERT. GFS X, A NV=F VIKTHIC
WTLRAN=ZF V53 ﬁﬂfﬁﬁ%f%%b:ﬁ%b:{ﬁc
TL7.

GFS ; global fatigue score

Table 2. LR BV =F V¥ 5FE RGO Mt

BPUERIO—>TH Y, cisplatin 1T X 5 IMLif i
BEA V= F OB RS 5 729, cisplatin
5 FE B & FEEFIIE B D v TG s v =
F U DOME %47 5 72 (Table 3). Cisplatin ff
FERITIE, PURANRREIHR TR LT, il

Wl H v =F v

(pmol/L) GFS
v &
T T M M B A R
1 66 M UC Y 3 GC 3161 100.0 58 7.0 3.0 3.0 PD
2 59 M UC s GC 2891 66.4 6.1 5.0 16 11 PR
3 80 F uc U ¥R GC 2291 63.7 17 6.0 2.7 20 PD
4 75 M PC L DOC 30814 63.0 4.7 7.0 5.3 3.0 PR

UC; urothelial carcinoma, PC; prostate cancer, GC; gemcitabine, cisplatin, DOC; docetaxel

Table 3. ¥ A7 5 F YEAOAEEN X 5 M ERE D IV =F DR

s A BT EHE3INA p it
Cisplatin fEH#E (n=11) 529+13.6 33.9+9.3 0.016
Cisplatin JEEHE (n=6) 45775 395109 ns

p 1t (cisplatin f FI#E vs JEfH ) ns ns

ns; not significant
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A IS V= F ¥ O T 255880
b7z, —75, cisplatin JEfE FAERITIX, Pise
RITRHE T % T D IMIE ElE A v =F >~ DT IR
Dol

% %

BV =F Uik, I, KRR % D3R R
DT IIVEEHBE LT VNI NV=F L E,
MALBVWEBANV=F VORTHELELTY
L. fEENTIX, HNV=F Df25% DN,
I, BCTUVIERAFFVOEAKDSE
BN, BRYOHBURNEFIZE VNGO
V=F > +F VY AKR—%—"TH A organic cation
transporter novel 2 (OCTN2) %4~ L THINE
"Cl/\%u_lg).

BN = F VIR B THE & R B E A
HHIEIHBLTBY 2D BRI %
IPIVRYTOR MY v ARNEEL, B
SHERNGE @ BEEALIC X 2 = A v F—1Ui (ATP
BEA) BT S LB RIENTH 5.
MOPDHBTH IV =F U REDE L T2EE
1, RSB DS BERALFRRE IS bR S h e <
7Y, ATP EAKTIELS. F/2, I bav
F1U 7D CoAl 7 ¥V CoA HeF % JM L,
B2 AR EE R R CoA 7 — IV &2 MR
BEMLH BT H=F Y RZRET
i, MBI T IV CoA/CoA L3R i bk
DLW L, BRA IS BB 2 R CoA 7 —
WEMFTAZENTERLLRY, MBALA
WV THE A DALFFOGHMELL L, ZD#R, ATP
FEAENELIETLTLE). TDEHI,
HIWV=F igFEE LTAIP FEAEICHS T 572
B, RZWZI YW EHERRE, HRRE, ik
KE, WRWINE, AR EOBRKREREZ 25
2 8,12, 17)‘

HIV=F VREZIEDFERERIZ, TREB X
OB R OCTN2RFIE &, BREEZNEMGE
WERT D0, EETAISERT S DI
FIh, BREEFNGEHIGERT 0L L
T, HREERKEARR, EWEL, TR
BRENDHY, BFITBIERNTLILNELT,

PR, AT, BHMABTHENEY, 0%,
BN AN =T YV RZDOIRETH 2BEHET
&, BUBANGHREATOFICEY, S5 v=
FUORTZFISEITURERHY, L=
F U RZITE B BRIERI A BIEIRDE R
INDHZEPBEING. B, JREEE R
DERELT, AN=F UV REVERICHY
LTV B 2 %, 1B FE R B o
RETHLERERETOIN=F Y RZDH
B F 2 bFHREIC X B OCTN 200BE 412 1
IANZF YREZDBEEH DY, HHBHIC
BOTAHNV=TF ¥ ORFTREDIER END L9
%o T&7.

Sl A, WREFHHIBUE 2B 1) 5 HUEA
BT T O ML EHE D V= F V% #0D TH
£ L, pilot study & LT, BFI #H\WTQOL &
DBIZ OV THGE L7z, REFRICBWT, #it
WERBBBROME IV =F VEEREE AV =
F U IFAERE & 2 L, i AV = F S ARfE
FIZBWT, VLRI IV=FrofEORGI2E 5
T GFS Oy KA RD 7. FURAIREF O H NV
=F VEEREICBWT, AV=F ViR —E
DR D B LI HERDG O Nz WIRE
BHEIE 12 B> T cisplatin % & & 8LA] % fi
AT AR IE% . MOBEFBIZBWT,
Endo 5 (%, cisplatin % ffi FJ L 72 BB
~, LERAINV=F 1,000 mg/ HOREOHRE %
1T\, health-related quality of life (HRQoL) &
WHEIZOWTHELTWDEY, FBEC, Tkezaki
51X, cisplatin ZfFH L72HifE BH ITB W T,
LARA NV =F D QOL BER FIZ DWW THE
LTwa®, %7 cisplatin DAL OHHREHI T,
sunitinib, TS1, gemcitabine, paclitaxel T,
QOLE TFIZH T 2 h IV =F Y HFADOHMED
AHHNTWS > Zh b DK T,
WA 72 i 71 Vv = F UMEDWED 2 ST WD
Z LR, PURRIBRTO-BEZICBNT
34 DYRIZ X Y FEFEMIC A v =F Y RZIR
RAWELTWRIERASD Y, €0 %) RIERIC
BHNV=F VDM RPINFTELLE RS
ns.
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ARFFEIT BT, HUE AR T O I 8 4
V= F JIPUERNGHE 3 A B IIERETENICH
BRIKT 2807, $51T cisplatin % & L bFHE
FIBWT, B3 AKBT, MarENIcAER
EEE V= F ¥ DR T D 517z, Endo
D OMET T, cisplatin % & T BHZE IR B E O
LFPEIIBNT, MR NV =F >, HEHED
V= F VAT T T LTw .
Cisplatin (3B IRAE R E 27| &k 25 RAERN %
PR DO—>THY, Ikezaki b DG T,
cisplatin #%5-#% 2 HH, 3 HH TR ANV =F
SEDHIN % R T 72", OCIN 205 %E D
112, cisplatin fH FHAEFI T, B IRME R EIC
XY AN=F Y OHBPIETANEZ BHR, K
AV =F CHREDSEML, EERNOS IV =F
YULNVOETRERTEEZONDY. R
BHEEIRICB W T, LRI B R T 23
RHOLNTNDZ LidZ% <, FFIC cisplatin fHH
FEBICIEA N =F Y HTEATICEo TWn D &
Zbhi

AWF%Eid pilot study THh 525, HUEAIGH %
DAN=F MMEFEICB N TH IV =F VRO
QOL ~D—E DR RBD bz LaL,
ARWEFED limitation & LT, SHBIZTHE L
7oHETCTH B 2 &, F 7z placebo drug & w7z
MESTid7% {, VLRI IV=F ¥ D placebo Zh
WOWTEHIETE TnnZ L, S 5ICHUEA
HIKDHERFIC L D QOL DY ENE Z b
BIENBRTON, HNV=F MREEEAND LR
HIV=F YHFED QOL DYFHERFIZOWTE
R 272012138 b B0 LETHE. 4
BoWE TR, MmiGEEs Vv =F Y HlEEZTo
72 T, placebo drug & HFVy72F ¥ ¥ AL ILEL
IAIEZE FEL TS, TR EEHH
BT, PUEANGHENNCE R RE RS & G bk
LTV REMIZD R BV, £ OBEDHLE
REZALSHRETH Y, S 5ITHEERH
SERRE TIEAS T 7 BB R R R e R & 3R
BIEGIA D B, EERIRER, BETEE
WMRICHBFTH L. RIFEAEDBETIZ,
HNV=F VEAPEESIN, PREESS 51K

AF D0, MIEEED NV =F ViEEIZERT
% LV WEDLN—TT, GRS V=5
VIBEMEETH o7t Wy ME LA S N,
#:7% controversial T@ %%, 4%, HiHIE
PRI TOBRREED L OIRME ~ — h — O FF
&I e OV = F VEOH IO W TG &
fHimL 72w,

WA

1) WRARHEIE B 2B W T, UEAIG#E
B2, MEAN=F MEIMETF T 5 Z LA
RIS N7z,

2) YRR O N =F Y REZIETIE, L
RHIV=F VHliF T QOL O EDIFHFT
& LEz LN

3) LERANV=F VL, WRAHFHEHBEEE O
HROBRZ, MO —EZ2H ) 2 & 25
a5,

FIZRAH X
ABFFE B U CRIR S N & Rz B I 2 o,

W

ez pldch, KniiEE, Heslzhy %
L 72N R R R R an B2 80 R HFEORAE, )ITG
PR RS IR A PR O e S I I3 7 B T
HERLIT.
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A preliminary study of QOL of levocarnitine administration
for patients with urologic cancer

Shohei TSUKIMORI, Ryoei HARA, Tomohiro FUJII,
Yoshiyuki MIYAJI, Atsushi NAGAI

Department of Urology, Kawasaki Medical School

ABSTRACT In this study, the serum carnitine level was measured before and after
chemotherapy for urologic cancer, and its correlation with QOL was examined. The effect of
levocamitine on chemotherapy-induced QOL reduction was also investigated.

The subjects were 17 patients with urologic cancer who received chemotherapy or molecular
targeted drug therapy at our department between June 1, 2016 and September 30, 2018. The
serum carnitine level was measured before and after therapy. Levocarmitine hydrochloride 1,500
mg/day was then administered orally, and QOL was prospectively evaluated. The serum free
carnitine level was measured at 4 time-points: before therapy, after 3 months of therapy, and 1
and 3 months after initiation of levocarnitine hydrochloride. QOL was evaluated based on the
global fatigue score (GFS) using the Brief Fatigue Inventory (BFI).

The subjects had a median age of 69 years old (52-82 years old) and the male:female ratio
was 12:5. The disease was urothelial carcinoma in 10 patients, prostate cancer in 5, and renal
cancer in 2. Chemotherapy of gemcitabine/cisplatin for urothelial carcinoma was administered
in 10 patients, docetaxel for prostate cancer in 3, cabazitaxel in one, and etoposide/cisplatin
in one; and a molecular targeted drug (sunitinib, pazopanib) for renal cancer was used in 2
patients. The free carnitine levels before and after chemotherapy were 49.0+12.1 umol/L and
36.0+10.3 umol/L respectively. After 3 months of chemotherapy, the free carnitine level was
significantly decreased. The free carnitine level after 3 months of chemotherapy was lower than
that before therapy in 13 patients (76.5%). The groups of patients with serum free carnitine
lower than (n=9) and above (n=8) the standard level were compared. GFS showed significant
improvement at 3 months of levocarnitine treatment in the low carnitine group. However,
significant improvement at 3 months of levocarnitine treatment in the standard carnitine group
was not observed. Levocarnitine was effective for 88.9% (8/9) and 50.0% (4/8) of patients in
the respective groups.

Levocarnitine supplementation may have a role as adjuvant therapy that improves QOL
of patients with carnitine deficiency during chemotherapy. Our results show that serum free
carnitine is reduced by chemotherapy in patients with urological cancer.
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