FSCEA . BUR b RE 2 T T U T 5B MR I R R 12881 5 3D-CT & HV 7= Psoas volume
index DT T- & LCOHFMEORKET

IR - IR R A A R e P

EEA AT TEREZ MIFRAEZ aimeET AREIE ERRRE VIREE

T T EA NV EERBEIREE EREEE O PV & TR T

RS HEA AR BRI A ISR AR R



i

P _=TE DI PE S Bk e & MR LER S, BRx A i TP A RIAF-C
b5 LEFPNTND, Prax=ToOiHlie LTAERk %X, 3D-CT 2V CTRIEFAFE A HIE L.
HE (m) 23 TE|>72psoas volume index (PVI ) (em’/m®) ZFWTIT-72, 2010 4E7D> 2020
TR FIRBEMA R AN CHUR b A A T U 7o RIS R 30 44 (ML 18 4, %
PE 12 61, SRS 74. 5 7%, BRI RAE 10 - A) XIS AHRNSHAE L, YraX=7 0340
AL IRIE R DA B2 D R8TV TGRS LTz, PV OFF UL T % cut of f & L
P aX=TREE I L a=T RO 2 B LT GE L a_=TRE22 i, HLa_=TH8
B, P a =T R TEERAIEIN (progression free survival : PES) TlIEY /L aX=7t L
W A B ARl (P=0.68), — 7T, A FHIM (overall survival : 05) IZBI L CIIAE
ZEHRDTND (P=0.049), F72 0S IZEHEMET DR T & U CITHEA MM CIL CRP>0. 3 (ng/L)
(P=0. 006) , HUFE(bFIELEHIT Grade2 BL EOFEIM. (P=0. 012) , H/La~=7& " (P=0. 049) Z 77,
& BIZHZE RN CIE 0S (B B K F- & LT Grade2 LI EOE M A28 7= (P=0. 030) , #/L=a~=
7 DA% Psoas volume index & FHVCRHIT 2 2 &1, SIEIRES LR EBRE OHR L RE% O
T TRE T DI/ Z LR ST,

F—U— K P aX=7, KIEFAFE, Psoas volume index, TR+, Bt RIES B R



HE

]

P _=7 % DI PE S Bk & /MR T ) & LT Rosenberg (25 - T 1989 4RI E STz
BaThs ', 20tk BINLa=T « U—F 77—k 0, Pra=7% [HErR
FEESATEOE DT, BROEREOFERERO Y A7 &) DO THY | AT DORHMED
RS L O\ BRI IOIR T 2RSS T2IEFECh D) LERINZ?,

B TR CH L =T PMRIGFIR O G OHEDEIRE T-OoTRARK T TH D L ) i
MirD 7V, N R=T OFE L 72 D BRSO P I3k 2 2L (B REEEY - DXA LY -
A L AED CCTIETY) SRS TRY . TOHTCT IR 772 CT B TN &
ZRETE, DRI SNTHEMEOH 57 — 5 %0 I R TX 2 1ML 5E L BN T
B, IBERREICEE LN b s 219,

ITAEDLH] CT 2EEDOBRFEIC L 0 KR oS4 B85 Z L3 cE, WIEENBEHThL—
AT HUES 2, KOG, BRI CRIEN IR L 7o o7,

KM wRE A ViSO T bR A AR 2 S STV D3, RIS A IV T 13T
R L R BE O TH Y 7Y E7IRERFHEE COMRIT Y, E 2 TR I, ST
B %223 L LT 3D-CT 2 AW CRIEFAREZHIE LR O 2 FTEl-5 72 Psoas volume index Z #hAE:
DFEE LB L. EivE W TR LA A AT LI IEIR I EROREE IRV TP RRRTF & L
TORAVEC W TR E VT, BN, SRR LT,

MR

2010 4F1 H 1 A2 5 2020 46 H 1 A E TITHEIFIRFIRBEILREEH W TSR IS LR (B
dE, PR, VO Ok U CHUB b RIE A AT L7 B3 93 44 5 B, PR D HEFEE S Tn
72N 30 A E RIS E U, PO A1 TRl 30 B LAPNICHET T S 472 CT if% % 3D [ F gt v —
J AT —3/a Y Ziostation2( Ziosoft, Tokyo, Japan) & FV N CRIER ORFEZHIIE L7z, Figl |2 CT
Ze 3D |22 U ORI S VT A ORISR 27~ ATRIORGES Tl 3D-CT Z IV CTAEA D KRIE
AARFEOFN% psoas volume : PV (em®) & L CHEEFLT, PV EHE () O 2 FThR L7 % psoas
volume index : PVI (em’/nf) L7EFEL. FHPIEROIGIEEL L7z, Peng P & DOMERHREICAT - -5 4%
FL L. PVI B B PV OF—DUsr A (PVI:5 1 108, 11 em’/m’  #¢: 87.79 em’/m’) & L
729, BUEELI T 2L a=TH0 LEFEL, P a =T REEIE L a =T RO 2BHS KL
7-o FERMHEH & U CARELEMIR (overall survival : 0S) . EFFRALEMIR (progression free
survival : PFS) DOH#EIT -7z, BEERE L CTHE#, M3, Body mass index BMI) (kg/m’). PV (cm
°)o PVL (em’/m’) . HUREALFHREEERTO FMEREL, 4FHEREL, Hemoglobin(Hb) . MM, C-related

3



protein(CRP) . JFF&HNL (B, JREWA. WEDGE) . FURRsofE, VIR0 Y o i/l
PRAOESBINL, PR RE P ORIER OA 22\ Tl Common Terminology Criteria for
Adverse Events (CTCAE) version5.0(JCOG) (2T grade2 LA LT T | & L, E7hu o)
.3 Response Evaluation Criteria in Solid Tumors (RECIST) versionl.1(JCOG) I TEIEINEE
fili L7z,

TFHRNT LB ONRFE T Il @) 2, 2 BRI CIE Mann—Whi tney U RUE A4 T
ST, LFEERD 2 BRI ZIE Fisher” s exact test Z V=, FHESHTIZOVNTIZL Spearman 0
NENARBERE A V2, £ 7 AEAFHIR T Kaplan-Meier ¥ TR L. AfFBROHIT Log-rank #7E.
IR SIS EMRNTIE Cox HfFl Y — RET L2 -, 2 TOFEHENTICIZ EZR? (Saitama Medical
Center, Jichi Medical University, Saitama, Japan) %V /=, MEDHEAUELNE L=,
AHRFFENTIHEFIRFE TR TANE xR & DB 2B OARES TTo7

(RFEA 5 3222),

R

AFEHIE GRS AT 30 BIDBE 54 Tablel (7R d, AIEFIDOFMILH A 74. 5 7% (57-90 7%) .
THE18 B (60%) . &ML 1261 (40%) Th-oTz, BEWHOTIIEL10 »H B » H~117 » H) T
Ho7z, PVI (em’/m?) (ZHEPEAHISE 121. 93cm® (85. 46~165. 72cm?®) . ZMEASHRAFE 97. 55em” (73, 25
~148.0cm’) TdH-o7z, PVI (em’/m?) ZMRITHER LTz & Z A EEEROT (P=0.020) (Fig2), FF
YL a_X=T L 22 B (73.3%), P a =T HAT 8 B (26.7%) TSV, 2 BRI CIX
PV (em®) THLHIZH L aX=T oMLY TN ENHEEZELZRD PV : % P=0.003 PV: 7%
P=0.018), L7>U4FfE, PRI, body mass index (BMI) (kg/m’). HUELRERRTO AMERS, fFd
BRE, Hb, MMk, CRP, JFSEERNL (B, R, WO . fumb P REOME, 1Raio )
1/ MNEER~OEEENL, TR D Grade2 LI EORWEROFEE, i LA LD RIZ OV T
M CHEZZROID > Tz, HEREALFHIR] ( progression free survival : PFS) |38 EZEZ RO
ot (P=0.68), VN X=T RO | FRERERAVALEF) 48. 6% T, YL a =T )N 50% T -
7= (Fig3A)o F7-2AAFEHR (overall survival : 0S)1%, Wi CAHEZEAFRDT- (P=0.049), FEH
VAR TEED 1 FAERN 51% T, L a~=T N 14. 3% Th -7~ (Fig3B),

0S &AHKF- & DEREMEIZOW T L7z & 2 A, BZSEM#TCII CRP>0.3 (mg/L) (P=0.006), fk
SEHREF ORIER & LT Grade2 DL EOZ ML (Hb<10. 0) (g/d1) (P=0.012) , Y/La~<=7 &1 (P=0. 049)
INTHRARBR AL A otz, SEBMHTICBVTIEL, CRP>0.3 (mg/L) (P=0.537), YL aX=7&H1
(P=0. 130) (TR EAEERO LRI ToD, ALFRETORWEM & LT Grade2 L EOZEIMZ (Hb<
10. 0(g/d1) &8 HREBN A BAZ TR VEERAVR &7z (HR: 3. 917, 95%CT : 1. 144-13. 41, P=0. 030)
(Table2),



B

AR & N IPUR CFRIE A T T U7 R ERO B & BRI T HRICRAE L, hlai=
T DML DA 52 D BN OV TR LTz,

P a=T OFHITE & U CH N CTIEIIRER CT Hif4 C5 3 IEHE Moo B & CRIE, Oz a4
HIEEN, 7 U—s 2 KRegion of Interest (ROC) HE#RT FL—A L ROC Hh#R CPHEN/-#PHO M
e RIER RS & E L T2y, Falr LA 3 IEHE FixDm S 23 L b KIERBoRIRFE Cldzau
&, WEFIZESTRL—RATHIERIITH MR LRNZ L DV, BEOHE L W7o FHE
BERD B DHATIE L~V USRS U Z & 72 EORTEADMER ST D P, Ko THa i3 3D
BT — 7 27— a > [Ziostation2) FWTHBEHHHNZ CTRIEFOMBEEZRE L, ZhE
HE ) O2FTHRLEMEZ PVT (en’/m’) & L CTHAROIEEL L, PraX=T2ER LI,
(CFHES DTN G- 2 2B O TIRFT L2 & 2 A, HraX=T OF T 0S [T BAZR
Dz, BHETHIUL, BERIEIC L VT, S 7 A0 ol CRIENS ATRETH 5,
AR IEIR IS I B R DAL R TR L 2 =7 OF AT 5 2 & T, BEICE - T
THRE M EFHRIEOIET ) A 2 Z[AhEES 5 2 L AR S D,

TR H1T 2 YL =T OWIFEIEA £ CTHIESCRINE & W o Tl basiill i3 < lmiEsh T
WDHA, RIS 7e o TR BT & HU O CIARES B C b TR SOSN8 0 . WFFED g
NI TND 2B L LI a=T OaHiidiik & LTV CT RIS OW T KIESOEETH
AEOPIENAFE T, Z OISR cut of f ESARIITERE L S TORWDERTETH
%0, SHEEOREUICH, P aR=T 280 5 BE OB TSI, 2 ORHIE EHHR
TRt — 3D Z EMEED,

ARRFHZ B THASIEIR S _E R R OF U b A TR Y L 2= 7 OF % Psoas volume
index ZHAWTCEHlId 2 Z & THLaX=T 280 5 BEITZRO W EE T 08 23 < 2k
FEEPORIWER & LT Grade2 UL FOBEMIZ THIERFCTH D Z L HVRe Sz,

FZEFAC

SRS B U FIRSFESOEBH R~ & COT 1720,



Sk
1) Rosenberg IH. Summary comments:epide- miological and methodological problems in determining
nutritional status of older persons.AmJClin Nutr 50:1231-1233,1989.
2) Delmonico MJ, Harris TB, Lee JS, ef al. Alternative definitions of sarcopenia, lower extremity performance,

and functional impairment with aging in older men and women. J Am Geriatr Soc 55:769-774, 2007.

3) Harimoto N, Yoshizumi T, Shimokawa M, et al. Sarcopenia is a poor prognostic factor following hepatic
resection in patients aged 70 years and older with hepatocellular carcinoma. Hepatol Res 46: 1247-1255, 2016.

4) Tan BH, Birdsell LA, Martin L, ef al. Sarcopenia in an overweight or obese patient is an adverse prognostic
factor in pancreatic cancer. Clin Cancer Res 15:6973- 6979, 2009.

5) Miyamoto Y, Baba Y, Sakamoto Y, ef al. Sarcopenia is a Negative Prognostic Factor After Curative Resection
of Colorectal Cancer. Ann Surg Oncol 22:2663-2668, 2015.

6) Lieffers JR, Bathe OF, Fassbender K, ef al. Sarcopenia is associated with postoperative infection and delayed

recovery from colorectal cancer resection surgery. Br J Cancer 107:931-936, 2012.

7) Wang SL, Zhuang CL, Huang DD, et al . Sarcopenia Adversely Impacts Postoperative Clinical Outcomes
Following Gastrectomy in Patients with Gastric Cancer: AProspective Study. Ann Surg Oncol 23:556-564, 2016.

8) HAANDFEAZHAEUEE JARD 2001, 5282l & V50 19: 60-63 , 2002.

9) Sanada K, Miyachi M, Tanimoto M, et al. A cross-section study of sarcpenia in Japanese men and women:

reference values and association with cardiovascular risk factors. Eur J Appl Physiol 110: 57-65, 2010.

10) ATFEE, WoSds, PIEFATIED HAR NS L SR8 HABEE MRS
47 :52-57, 2000.

1) HEMRE | #E PO I1F) PAa=T OERDCIES TN e & 155
31:270-273, 2015.

12) Jung H-W, Kim ] W, Kim J-Y, et al. Effect of muscle mass on toxicity and survival in patients with colon
cancer undergoing adjuvant chemotherapy. Support Care Cancer 23: 687-694. 2015.

13) Lee J S-J, He K, Harbaugh CM, et al. Frailty, core muscle size, and mortality in patients undergoing open
abdominal aortic aneurysm repair. J Vasc Surg 53: 912-917, 2011.

14) Sheetz KH, Zhao L, Holcombe SA, et al .Decreased core muscle size is associated with worse patient survival

following esophagectomy for cancer. Dis Esophagus 26: 716- 722, 2013.



15) Englesbe MJ, Patel SP, He K, et al .Sarcopenia and mortality after liver transplantation. ] Am Coll Surg 211:
271-278, 2010.

16) van Vledder MG, Levolger S, Ayez N, et a/ .Body composition and outcome in patients undergoing resection

of colorectal liver metastases. Br J Surg 99: 550-557, 2012.

17) Valero V III, Amini N, Spolverato G, et al .Sarcopenia adversely impact postoperative complications

following resection or transplantation in patients with primary liver tumor. J Gastrointest Surg 19: 272-281, 2015.

18) Amini N, Spolverato G, Gupta R, et al .Impact total psoas volume on short- and long-term outcome in patient
undergoing curative resection for pancreatic adenocarcinoma: a new tool to assess sarcopenia. J Gastrointest Surg

19: 1593-1602, 2015.

19) Peng P, Hyder O, Firoozmand A, et al. Impact of sarcopenia on outcomes following resection of

pancreastic adenocarcinoma J Gastrointest Surg 16:1478-1486,2012

20) Japanese translation of common terminology criteria for adverse events (CTCAE), and

instructions and guidelines. Int J Clin Oncol 9 : 1-82, 2004

21) Eisenhauer E.A et al. New response evaluation criteria in solid tumors : Revised RECIST

guideline (version 1.1). European Journal of Cancer 45 228-247.2009

22) Kanda Y. Investigation of the freely-available easy-to-software “EZR”(Easy R) for medical
statistics. Bone Marrow Transplantation : 48,452-458. 2013

23) FLI—JIEh  3D-CT% AU KBERIRRONE L SEeREORR A AT S 2MES
32 (1) :871-877:2017

24) Psutka SP, Carrasco A, Schmit GD, ef al. Sarcopenia in patients with bladder cancer undergoing radical

cystectomy : impact on cancer-specific and all-cause mortality. Cancer 120:2910-2918.2014

25)Abe H, Takei K, Uematsu T, et al. Significance of sarcopenia as aprognostic factor for metastatic urothelial

carcinoma patients treated with systemic chemotherapy. Int J Cli Oncol 23:338-346.2018

26) Stangl-Kremser, D'Andrea D, Vartolomei M, et al. Prognostic value of nutritional indices and body
composition parameters including sarcopenia in patients treated with radiotherapy for urothelial carcinoma of the

bladder. Urol Oncol 37:372-379.2019

27) Taguchi S and Nakagawa T, Prognosic Singnificance of Sarcopenia in Patients with Metastatic Renal Cell
Carcinoma J Urol 195 : 1951-1952.2016



Tablel Characteristics of patients with and without sarcopenia

total Har=7HY (N=8) Har=7mL (N=22)
Parameter Value Value Value P Value
Median Age 74.5(57-90) 68.0(63-90) 75.5(57-90) 0.166
Sex,n (%)
Male 18(60%) 5(62.5%) 13(59%)
Female 12(40%) 3(37.5%) 9(41%)
Median Body Mass Index(kg/m2) 20.9(14.6-29.2) 20.4(14.9-29.2) 21.15(14.6-27.1)
Psoas major muscle volume(cm3)
Male 321.55(223.8-468) 271.4(233.8-287.9) 358.67(250.4-468) 0.003
Female 229.1(161.7-408) 171.7(161.7-201.58) 235.8(176.4-408) 0.018
Primary Site,n (%) 0.481
Bladder 19(61.2%) 5(55.6%) 14(63.6%)
Ureter 8(25.8%) 1(11.1%) 3(13.6%)
Renal pelvis 4(12.9%) 3(33.3%) 5(22.7%)
Metastasis,n (%)
Lymph Node Metastasis,n (%) 23(51.1%) 8(57.1%) 15(48.3%) 0.143
Bone Metastasis,n (%) 7(15.6%) 3(21.4%) 4(12.9%) 0.545
Lung Metastasis,n (%) 8(17.8%) 17.1%) 7(22.5%) 0.645
Liver Metastasis,n (%) 3(6.7%) 0 3(13.6%) 0.267
Adrenal gland Metastasis,n (%) 2(4.4%) 17.1%) 1(3.2%)
Duodenum Metastasis,n (%) 1(2.2%) 0 1(3.2%) 0.391
Uterus Metastasis,n (%) 1(2.2%) 1(7.1%) 0 0.469
Median laboratory Parameters before chemotherapy
Leukocyte counts,cell/ u L 6750(3300-11800) 8450(3900-11800) 6250(3300-10500) 0.107
Neutrophil counts,cell/ u L 5425(2500-9320) 5480(2500-9320) 5425(2540-8390) 0.67
Hemoglobin,g/dL 11.3(8.3-14.5) 10.9(8.3-12.9) 11.45(8.7-14.5) 0.27
Platelet counts,cell/ u L 268500(110000-495000) 269000(159000-439000) 268500(110000-495000) 0.831
C-reactive protein,mg/dL 0.47(0-14.5) 2.55(0.16-5.7) 0.34(0-14.5) 0.083
Chemotherapy Regimens,n (%)
GC 28(75.6%) 7(77.8%) 21(75%) 0.469
Gcea 3(8.1%) 1(11.1%) 2(7.1%)
GP 5(13.5%) 1(11.1%) 4(14.2%) 0.589
MVAC 1(2.7%) 0 1(3.5%)
Side effect of chemotherapy 0.638
Thrombocytopenia,n (%) 13(38.2%) 4(36.3%) 9(39.1%) 0.698
Neutropenia,n (%) 14(41.1%) 5(45.4%) 9(39.1%) 0.417
Anemia,n (%) 5(14.7%) 2(18.1%) 3(13%) 0.589
Nausea.Anorexia,n (%) 2(5.8%) 0 2(8.6%)
RECIST,n (%) 0.68
CR 1(3.3%) 0 1(4.5%)
PR 7(23.3%) 3(37.5%) 4(18.1%)
SD 10(%) 1(12.5%) 2(9%)
PD 19(63.3%) 4(50%) 15(68.1%)

* BT, hRE (R ME-RNfE) TRENTWD,

3k GC : gemcitabine and cisplatin GCa: gemcitabine and carboplatin GP: gemcitabine and paclitaxel  MVAC: methotrexate, vinblastine, doxorubicin, and cisplatin

Mann-Whitney U test or Fisher’s exact test



Table2  Univariate and multivariate analysis of clinical factors of the patients associated with overall survival

Variable Parameter* Univariate Multivariate
P value HR 95% CI P value
Age, Years <80vs =80 0.417
Sex Male vs Female 0.817
Median Body Mass Index(kg/m2) <233vs 2233 0.647
Hemoglobin before chemotherapy ,g/dL <119vs 2119 0.31
Neutrophil counts,cell/uL < 5400vs = 5400 0.468
Leukocyte counts,cell/pL <6700 vs = 6700 0.153
Platelet counts,cell/uL < 295000vs = 295000 0.945
C-reactive protein,mg/dL <03vs =03 0.006 1.053 0.895-1.239 0.537
>Grade2 anemia (after chemotherapy)** No vs Yes 0.012 3.917 1.144-13.41 0.03
Neutropenia Novs Yes 0.756
Thrombocytopenia No vs Yes 0.712
Sarcopenia No vs Yes 0.05 2.289 0.783-6.69 0.13

Cox regression analysis
% Parameter OMHHTEASAO cut of f Bl ROC HiRAAX . 8- (1R O b KEVEE L 7o o7 fE & Lz,

ok Bl EEFREDORIER & LT CICAE version5. 0(JC0G) 12T Grade2 LA D&l (Hb<<10.0) ZFD7=HD,

XIDFEA  Legends figures
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Usefulness of Psoas volume index measured by 3D-CT as a prognostic factor for
patients with metastatic urothelial carcinoma treated with chemotherapy

Tsutomu Unoki*, Takehiko Nakasato, Kazuhiko Oshinomi , Yoshiko Maeda,
Jun Morita, Takeshi Shichijo, Yoshio Ogawa

Department of Urology, Showa University School of Medicine

Abstract: Sarcopenia is defined as "age-related loss of skeletal muscle mass and
strength", and has been reported to be a poor prognostic factor in various malignancies.
However, it is thought that the volume of the psoas muscle is more accurate than the
area of the psoas muscle, so we measured the volume of the psoas muscle using 3D-CT
and calculated the psoas volume index (PVI) by division of the psoas volume (PV) by
the square of the body Height .

Thirty patients with metastatic urothelial cancer (18 males and 12 females, mean age
74.5 years, median follow-up 10 months) treated with chemotherapy at our institution
in 2020 were studied retrospectively to determine the impact of sarcopenia on survival
after chemotherapy. The patients were divided into two groups: sarcopenia (n=8) and
non-sarcopenia (n=22) groups. There was no significant difference in progression free
survival (PFS) between the sarcopenia and the non-sarcopenia groups . However,

univariate analysis showed that sarcopenia were associated with poor prognostic factors

11



(P=0.049), as well as anemia with Hb < 10 during chemotherapy (P=0.012) and
multivariate analysis showed that anemia with Hb <10 during chemotherapy was only
associated with poor prognosis (P=0.029). Furthermore, Kaplan-Meire analysis
revealed that a shorter overall survival (OS) in the patients with sarcopenia than those
without (P=0.049). The present study suggests that the evaluation of sarcopenia using
the PVI prior to chemotherapy may be a useful method to predict the prognosis of the
patients with metastatic urothelial carcinoma.

Key words: Sarcopenia,  Psoas muscle volume, Psoas volume index, Prognostic

factor, Metastatic urothelial carcinoma

12



