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Efficacy and Safety of Cell-free and Concentrated Ascites Reinfusion Therapy (CART)

Tetsuya Ito

Department of Palliative Medicine, Research Hospital, The Institute of Medical Science, The University
of Tokyo

Summary Various symptoms due to malignant ascites affect patients’ activities in daily living, quality
of life and motivation for continuing therapy during the whole course of cancer treatment. Cell-free and
Concentrated Ascites Reinfusion Therapy (CART) has been applied mainly against cirrhotic ascites.
CART is now attracting rising attention as one strategy against malignancy-related ascites ; however it
lacks a widely accepted criterion.

CART caused an increase in urine output, probably due to an elevation in plasma osmolality,
suggesting an improvement in diuretics resistance observed often in patients with malignant ascites.
Furthermore, symptoms related to ascites accumulation were improved quantitatively in various fields,
including fatigue. As fatigue is the key problem occurring frequently in paracentesis, this favorable
result may account for the possible competence of CART.

CART caused an elevation of body temperature, decrease in systolic blood pressure after
paracentesis and platelet reduction. Our investigation confirmed all of these adverse events were mild
and not clinically significant.

The mechanism accounting for these favorable changes of CART is still unclear. More investigation
about these phenomena is needed.

Key words : cell-free and concentrated ascites reinfusion therapy (CART), ascites, malignancy, safety,
efficacy, symptom relief

P&, BRICHFETHERE L DHEL TREED

1. BEABEEZOMES -
EWRI FO—ILOMEHL S

HARADRDOB X £ 38 % 5O 5 EEHFEY
if@ﬁ?kﬁ‘*#&kmiOTA%§E%&%
ETHOVRITBZ L FHENS, BREOESIIED
BERESCEZOEGTREREMIIN EZIETVS
A, BRI EE DT L& U B kA RIS L TR
ST BLEENESIHMKRTE7259.

BAFULIELISHA RRBEEZET 52, BEAKOER
ZZEORFENZDDODVEDT, HLEHECINMEE %
%b%<®ﬁﬁ@ﬁkf$ﬁé’kﬁﬂ%ﬂfﬁ“

TP IS ATEIEK % 3RO 7B D) £ B TR IS
@mﬁﬁETét®ﬁ¢#&%” MR DERIIERE

WED EAZ &L, ERPTEHROBRBOALLTY,

0% PRI e, e T R % &) 7o bk 4 2SR IR BRI 2 A2

L2, BEEHRIARNRPEOENEOKT
172 HA7 7L Y R¥EE

BIEBRAZ LMD D, NI KRBI~DF

X ADL 2K T &8¢ 5%, 852, EMBZOHRDIE
BWERICHGZ2EEBIEHRTELVWDIOTHS. K
T FFHEAHIRPFRAR G L s THIR SN
BH, FRHIZRKIED R WEIREEKSD L b4
HELTBY, IAPHEROBBIZBWTREREEL
o T\wh, BEHRMEAKICH L THITESN TS5
ELTRLIWERTIOND LY. BEESER - BRRIIIA
—BIICHEITEINTWBE LD THBHH, Ross HbD
WMEICEDE, COFEICL-TBIZIFOERIC
BWCFH 10 HEEE, BEWICL 5%E, WX,
WEMRBPLEBOEENAORDL LY, i
BN EICHEITTE5 L W) HMTERTIED 55,
BAKPDY NI BEFDOEIWETLILERD,
F BRI H b THENCHETY 5 2 EA9R0 5
NAEREDVD D, Tz, PREZBEBEIIREN TR

% 33%3%5 (2014)

NI | -El ectronic Library Service



Japanese Society for Apheresis

F1 BKCHTIRROEEEOLBE K4 XV35IM)

50 B DI
R T mms || BEOEE | R | E6Te | ERAbHE
(T-Bil>5mg/dL) | OFFE |37 Ak
e BOKDBRE & b & E O R AT 2
ﬁggg%ﬁ@m BREFHHH, =¥ FhEYVMECE | O x O O FH
BEBHEIET A ERFLETH D,
KSR X B PR B 1 1L RS
BOKZERIPEE | OBAMAL, TRRE, MOSEAREMRIE MR e
¥ L7: ET2~3L 3 THET 55HEDH5. | O ® ® e e
TNTIVENE | FHERC, TATI VEE (1L OBKEHE
L7 VTIv6g) %179
e o o o 1| WVEBFIES & AV T UK %SRRI 5 DIC,
R SN va. MEosENE, AlbEREET | x x ® x | arg
‘ b5 R
e FLVIRAREE LCRE SLTWA S, &
ERRRITS B r LW, OF2, WRIE, | ) ) mr,
ey | FFRAERAE, FR2OEATHREL %o T B
Wb,

bOO, BEEPELLTRENERINTVS. £
Oft, BEREERIRY v~ MR TIPS (BSEEFMREFANM
MRAEEBR Y ¥ ¥ M) Lvo@BIRBEBH 5. Lal,
WERH BN EHBoa Y ba— Vv EWREEE T 5D
DO, FHIED) AT BHELET 52 LD OLESITER
LOHWEWIBRNED Z50, 2oz, HEHH
FECREIEAREEZNIIZEREZIY Pa—-VT5
FERBB BV TROLN TV S,

JE K8 B A EHETE (CART : Cell-Free and Con-
centrated Ascites Reinfusion Therapy) I 1977 4EiZ
D TOHESNY, BRI 1981 FIZRBRINER AT &
NTW5, ERISMBEG D 7% ik Bt o A EK
R L CRICHIIT S T E 7228, EEIIEBEEOEA
BEACH L COHITENSE L) IChoTnAE. ERE
DOEFEREIL, KEHET LWL EEIHELIN
TWiRWH OO, FRIZEMRBIZME ) EEEEA~D
By 7u—F e LTHEIEE > T 5.

DF, PABERZERNG L LI-BREAIZFLE L
T, CART DEBIRMEMNHE, ZE&MLRAERICIOW
TR E MR T2\,

2. CART DERERHIF R4

2.1 AN OFFE EFIRBIBEREOSRE

MK IR B AT, B OB P TR
RYDERFOY V0, BT VT I VR RFET
HZET, MFEREBRBEOMFZHHFTEILLEN
5. F7z, EREER - PRI TV T X Y EF O
H20EE LEVEDI O RANOFEEENDBEG) R 7

DR, EFREELOFHMOAET S, F5 3200 ml
DIEKZ WL 72 43Pl BERBITIEX, FH I gD ¥
YR B R BEEICTHA L Tz, BEKIEBRGEE
BRI SRR BRSO 0 SRR R AW L CTiTh
N5 ENRLEWD, WATHITR CIREDOHERIZE(LDHE
RaEN?. F£, ZOEIEENES VB ED
FOWHEZROTBY, BH T V7RIS
MEREEO LR ICEbLLIOLEDNS (K 1).
IHiEELFIZETDLRVANRE-TLTE-THDY,
F R ARAOMH L OBEISIERE LY Tn
ZWboo, FIRAKREZUETATEEL VIR
BREWTHEHEHIREERTH S, —F T, Bruno b
AR - B L HER 1L 2D 4~6g DT VT
IVEHEC L AREOEMAERELTBY, #&53h
BYURTEBYREVLOD, HITHROREET
BH72W, o Ernd, FRFEIIEOBARICH L
THABREBGEESEELZ BT T2EENH L VR
5.

2.2 BKEBBHMBREECLIERIMO—

JVOD T & ERE

FAZ B BRIz X 9 IR DEE TRk % e ERIER %
b7z L, TNICL>TADL DET, QOL nEE
27263723 TIE%RL, TORDERBEHR~NDE
DAEL) AWEEENH L. BEAKICL-oTERICED X
I RIERAHI L TB Y, 2N 5D EAKIEB R
HECL-TEIBIT 200K T 52 &1, Bk
JEREREEHEEOFMIC L o TR Tld@h i,
EROEALFMT 2 Y — V& LT, MDASI

HE7 7z L P A%2aHE 33%35 (2014) 173

NI | -El ectronic Library Service



Japanese Society for Apheresis

REDZEAEL (ml/day)*

3000
* *
2500
2000
2
1500 r=0.296
®
1000 /
®
500
* ®
®
. PR
0 g @ . — !
* 60 100 150 200
. b =
500 - B IEHE(@
-1000

REZELIR (%) **
7
6 &
5
4
r’=0.249
3
¢ ®
2
¢ & 7 A4

1

® ®

s
. &2

2 & . .

. &0 o 100 150. Ezoo

1 BEEEE=ER)

1 BeEs o /NIBEREOEEDEE (T 12) L WRESIA)
BEESNAS YR BEBTEAICALNIREOHEME OMIZIZGWAMBA LN (REDEL =

0296, REDZEALE : »*=0.249).

* D MEATR BIRE - EATHORE, k ok (BATEHKE - ETRRE) /TR R .

%2 MDASI-J OB (M.D. Anderson Symptom Inventory HZEERR)

MEEENRE LEREEER 7 — Vv

JERZ a7
JERDIR S
HALEHER | IR - TRt - SRR
STHLZFEIRZ 27
—ER | R - BEE - BIREE - 2 LA - BUR - PEL - IRR
O - BLWREL - LTh
S>—RIERATT
WA a7 AEEFOSKRNESD - &b (EH) - 4F FHEE2ED)
HEAGOBE | st ABk - 57 - EFEEELL L

24 KB OfERE 202 10 MO NRS 2 FVCEFE L, FHRICTRET .

(M.D. Anderson Symptom Inventory) ® HZARFEWM %
o7 43 FlOME 21T o 72. MDASLIZHBABED
ERFEMD 72000y — v & UTEBENESHILLTEB Y,
HAREZ EDTHRA 2SRRI TIRIL A S
NTWBW Fi 24 KM L) B EHEO
FERBALZBIRTEX DA 06, BEKIESR
AR EHEIC X 2 EROE(L 2 FEBIICEHE§ 51213
BLTWBHEEZONSD, MDASLIZKREL BT TE
FH19HE DfERE, WALERER & —BAER D & #EB
ENBIERRATT, FIoHEEE NOBEEL R XE
AT D225, NRS O3 I CEHili§ 5
%) @-ﬁ%é (% 2) 14,15).

OV —NVEEH L7 BBREITORE TIE, BUKIE
WA AR AT R 2 24 RER O ER % SIS E

174

AAT7 7 = Ly 2244

STHELTVWLIEFHLNE RS (K2, 3).
—7%, EERMEAKICHE LT LI LIEHEIT S 5 BERESE
Fil - HERICEB LTI, 2o HHBL TB STk
BIVFYAB0nL00, BEBFELS I LHH
HLa3hTwa, L, BEKEERMGEEHFTEEZT
) ZEICE BBl YE L. FERIEHLATIER
WS, KRB IR R IR O 5 A DR A%
BELTWwWAWREE DS, TrlL, BEATHOD,
BRIy FoarF vy r&xE52i7-oCT0w5,. 20
720, EROYFBEIZE L TCIDRAT O, FRA|OZE
PRECHEELELZLETERNILICIIEE TN
XThsb. LoL, HENORATFTA FIZXHIEREE
ZBES B L RS EHIEREGEV L DD
DTHHY, %3, MDASI LB IZER % 5F

33% 3% (2014)

NI | -El ectronic Library Service



Japanese Society for Apheresis

MTEZY—VTiEH 5, EHR - BHED 24 RO
FEIR L 023l C & 37, REIMRZIROMEICOWTIE
ATETVRWV, S HITERFNZ DD DO HEKN
GAHE L ZEABEEN, EHREO X VERT
L2 FHlidS R e v & W) BREEIZOWTHISERLT
BIRETHAY.
JEXPERDOIECTH PR L, BRI BIRNEEGF
FEORETH LY VNV HRRICEL TR LT
505, WENBHIEROWE & IIMHEIFED SN L do
72 (R3). UEoZ s, BKEBBEMEEETEE
W2 & BIERGEERFICOWTIE, BIRTIEBES 0%

SERZT7 E ¥

BRERR*

GRS Hg

X2 MDASIJERZIAPADEE
BUKIEEBRFEREEICEL D, MDASL]ERRA 27 D% <L
OFEEA I TEELRREZFO TS, BILBERTEY, —
RRER T BT T EOM, FEMREE TITEREZEN - JEik
TLIELUIIMEE 25 BRRICE L THRELZAD TS,

>TBLT, SHROBHIFINS.

D EHIT, BEKEBBRETERISY V7T
MFEL L HICHRAEIE L UETL2WERELND 5.
F7:, BERMEAKCHE) ERESEICE > THELT
By, FRCHEREZER - PR CRIE L R 2 BRKICOW
THHEFELZRD. LrL, ZOEFIIVE2HEEE
NTBELY, SBORBIVLETH 5.

3. CART BITOXE : "M EEHER

JEOK R BB AR L T 5 0h72), BET
NEEPBETONG, 7, BEGFEREZAELLCY
5 —ATIE, MKIEBRMEEFERICHE ) IREE
DEACHFIRBHRR LY -3 REI BRI TV,
T, =V FMFRIURBEHANETOE Y, YN
Yy, BRI bLN AN VIZNEE BRI
BHET L0, THeBEZROONE. ZhonE

XEZROT F g
10+

S 2RHOEE”

X3 MDASL)XBEXIA7AOEE
BKEBBEREEREICL Y, XA T7OTXTCOEETAH
BLRREBRZTEDTVE I EITREINT.

#®3 MDASLJERZA7 EHHBE - 2> NIRERBEDRE

R E - B/ p 1B

EHMAE - MHERE/p E

HERZ a7 Ty —-0.193
LSRR T —-0.238
e 5 0.072

M - 0.258
BEHRAER —-0.203
—AEIR T - 0261
235 0.182
BRI 0.055

P R i -0.022
AMVA —-0.227
I=RIE( 0.191
108 0.096
BELwEFEDL —0.261
LU 0310

0.326 -0.223 0.254
0.263 0.051 0.812
0.775 0.392 0.108
0.354 0.505 0.055
0.354 0.099 - 0.652
0671 -0199 0.301
0.385 0.057 0.785
0.787 —-019 0.329
0978 -0.183 0.779
0.265 0.213 0.296
0.419 0.013 0.958
0.649 0.057 0.783
0.228 —-0.040 0.857
0.243 0.523 0.038

PR, WRy v BLD, BEROWE L IHENASN LD o7,

HER7 7z LI A2EME 33%35 (2014) 175

NI | -El ectronic Library Service



Japanese Society for Apheresis

THEBE LT, BHUHEEEMNS FREEER, FFERE
AL TV RER, HILER O % ER, it
MA3H HIER, MEBKER, EELZOAE - BAE
ER, BAKFICZEDOBEHANEI DY DD B REH,
MRS 2 2 U T BIER 7 £13 CART O @S
PONTLENRD 5.

JEAKIE B R 2 AT 35 12Hh 7o T, — K
CRBCERREL CORISIBREIh LY, 72,
KRB EEEE E LT LIS S A IERE
Bk v v MIBHCMIME, MAEZ T TiE% <,
BEEFEZAHTIWEEIRE SN TVREY. Th
SICELCERBI 22 TR T 5.

31 % B

FE KU R A P A R S B B B O T REMEICB L
T, BRSIFFY0SCoFEEAZHREL T2 Y.
FBRAOHBEITEH LD, FHLTBLZ26L
DA Z W L7765 24 BlOERICHE LTI TICH
ELTWE2, ZORFICBVWTEBLEFTHTAT
04 FORBRARSHZI00, BEInTwKkRo L
FIFFY 044CICE B o TW2? . KO ML EE
ERIEDO FAOBEEICELTH LIFLIEE RSN BDS,
Fr OBETH, L OVAEREFEORHVETHIED LA
BREVWEW)FBRERIEE SN (50 £ 721% 60 ml/
h :063+0.09C, 30ml/h: 021+0.10C, p=0.003)"?
2, BRI GERIIZVEETH- /.

3.2 ERBEOEL

TEREEOEAIZFF K OIHEICEEL TAEL 5
WREMEASH B, KPR - PR AT IS DGE T L 12
L CT4mmHg W) DI RRETARD LN
OO, BRMIEREBCERN2EROD HE1L
A LN o/2?, 72721, Stephenson H D
TiX, BHEHMEZEML25HE 5L BE T ToOHBK
- YRR CIRA R REREEOERESBOER T 2w
ELTWBD,

3.3 M/VERHEOET—RERORE

JEREERIR Y v ~ F T, BEREEZ LIILITRD S
72%, FAIIIEKIEBRGEFEEEORITICHZY,
MAMKIEDEAL ZRET L7z, ZOHR, HITRIRICE
FIZMARBOBE TR LN (HEATHT : 30.79+
16.83x 10%/ul, M7 : 28.14+£14.58 x10%/ul, p=
0.027) NP, ZHIXEERMIZ DIC 27 RT 512
EOELTE ol

DEoZ s, BKEBBEHEFEOERICH
D, BAEOBEKIZH L THEIT L7256 T RIS

WEEOEL, BREREZE&O CHIETHY 728
FUSMIFER ENT, REHITTRETH S Z LIRS
nr:.

4. ¥ & &

BB A IR A RIERE 2T 5 2 & TRROHY
TREGMBEE L, ZHICX LT, BEKEBIRGE
HHEEL, ERICHzo THEREZEN VWD OD,
—DDEEEL LGREICR > THAZB T TN 5.

BAOREPOIE, Bo QMFERELD EAIZLS
borBEbNAREOHMIHER SN, FIRAKIUHE
OWEMRBEINS. T2, BEERICOWTD, B
KIZ X BIERDV B > THEINL Z LD EEN
RSN BRIC, JEREGR - BRECRIEE SN A
BEIZOWTHWUEL RO LIIFEIET S, ]
SDOREDOEIEB L TWATRERIZH L, &
NEDHENED L) BRFITL o T2 DD
ENTELY, SHRORFVLETHL. —HT, B
KiEBEFEREEICL S, BERERBEOLEAL,
BEAEFIVITNOBEMTH Y, BAKEMEE 2 5E
FOSIIFED b h o7z,

ZEEDOF AR (conflict of interest : COI) BAR @ AFw X
BERNFRICEEL TRICHER L.

X 73

1) Garrison RN, Kaelin LD, Galloway RH, Heuser LS:
Malignant ascites. Clinical and experimental observations.
Ann Surg 1986 ; 203 : 644-51

2) Gotlieb WH, Feldman B, Feldman-Moran O, et al : Intraper-
itoneal pressures and clinical parameters of total paracent-
esis for palliation of symptomatic ascites in ovarian cancer.
Gynecol Oncol 1998 ; 71 : 381-5

3) Crawford B, Piault E, Gotlieb W, Joulain F : Development
and validation of the self-completed ascites impact
measure to understand patient motivation for requesting a
paracentesis. Patient Related Outcome Measures 2012; 3 :
21-30

1) AEFEEESE  BEFROBEY 4 F 2008, LHE,
WE, 2008, p.54

5) Ross GJ, Kessler HB, Clair MR, et al:Sonographically
guided paracentesis for palliation of symptomatic malig-
nant ascites. AJR Am J Roentgenol 1989 ;153 :1309-11

6) Greig PD, Langer B, Blendis LM, et al : Complications after
peritoneovenous shunting for ascites. Am J Surg 1980
139:125-31

7) D'Amico G, Luca A, Morabito A, et al:Uncovered
transjugular intrahepatic portosystemic shunt for refrac-
tory ascites : a2 meta-analysis. Gastroenterology 2005 ;129 :
1282-93

8) Lebrec D, Giuily N, Hadengue A, et al:Transjugular
intrahepatic portosystemic shunts : comparison with para-

176 HAT 7 =LY AZEME 33%3%5 (2014)

NI | -El ectronic Library Service



Japanese Society for Apheresis

9)

10)

11)

12)

13)

14)

centesis in patients with cirrhosis and refractory ascites: a
randomized trial. French Group of Clinicians and a Group
of Biologists. ] Hepatol 1996 ; 25 : 135-44

Conn HO:Transjugular intrahepatic portal-systemic
shunts : the state of the art. Hepatology 1993 ;17 : 143-58

Lake JR:The role of transjugular shunting in patients
with ascites. N Engl J] Med 2000 ; 342 : 1745-7

Inoue N, Yamazaki Z, Oda T, et al:Treatment of
intractable ascites by continuous reinfusion of the
sterilized, cellfree and concentrated ascitic fluid. Trans
Am Soc Artif Intern Organs 1977 ; 23 : 699-702

Ito T, Hanafusa N, Fukui M, et al : Single center experience
of cell-free and concentrated ascites reinfusion therapy in
malignancy related ascites. Ther Apher Dial 2014 ; 18 : 87~
92

Bruno S, Borzio M, Romagnoni M, et al: Comparison of
spontaneous ascites filtration and reinfusion with total
paracentesis with intravenous albumin infusion in cir-
rhotic patients with tense ascites. BMJ 1992 ; 304 : 1655-8
Cleeland CS, Mendoza TR, Wang XS, et al: Assessing
symptom distress in cancer patients: the M.D. Anderson
Symptom Inventory. Cancer 2000 ; 89 : 1634-46

BA? 7 2Ly AS3EaHE

15) Okuyama T, Wang XS, Akechi T, et al : Japanese version
of the MD Anderson Symptom Inventory:a validation
study. J Pain Symptom Management 2003 ; 26 : 1093-104

16) Guirimand F, Buyck JF, Lauwers-Allot E, et al: Cancer-
related symptom assessment in France : validation of the
French M.D. Anderson Symptom Inventory. ] Pain
Symptom Management 2010 ; 39 :721-33

17) Campagnaro E, Saliba R, Giralt S, et al : Symptom burden
after autologous stem cell transplantation for multiple
myeloma. Cancer 2008 ;112 :1617-24

18) Bruera E, Moyano JR, Sala R, et al : Dexamethasone in
addition to metoclopramide for chronic nausea in patients
with advanced cancer:a randomized controlled trial. J
Pain Symptom Management 2004 ; 28 : 381-8

19) BRAIER, FhEky, FILfE, e SEtERE Y
AHIEKIERBWETEE (CART) 0BR—HCEER L
L TORBIIHET HEIRNETF OB, FFIEE 2003;
46 : 663-9

20) Stephenson J, Gilbert J:The development of clinical
guidelines on paracentesis for ascites related to
malignancy. Palliative Medicine 2002 ;16 : 213-8

334345 (2014) 177

NI | -El ectronic Library Service



