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Plasma Exchange Using an Albumin Solution as Replacement Fluid
Satoko Miyamoto, Atsushi Ohkubo, Ayako Nakamura and Naoki Kurashima

Department of Clinical Engineering, Tokyo Medical and Dental University School of Medicine

Summary Plasma exchange (PE) using an albumin solution as replacement fluid is applied for the
treatment of a variety of disorders, such as demyelinating neuropathies. Though it is important to
remove IgG to treat these diseases, coagulation factors such as fibrinogen (Fib) and anti-thrombin ITI
(ATII) are also potentially removed by this modality. Therefore we retrospectively investigated the
IgG removal efficacy and the dynamics of coagulation factors during treatment by PE with albumin
solution replacement. Blood samples were obtained before and after the procedure to compare the
removal rates of IgG and coagulation factors. The removal rate of IgG was 61.8%, 64.9%, and 68.6% in 0.8,
09, and 1.0 plasma volume (PV) exchange, respectively. The removal rates of Fib and ATIII
correlated with the IgG removal rate, but the decrease in platelet number did not. Serum concentration
of Fib and ATII recovered to pretreatment values three days and two days after the procedures,
respectively. In conclusion, frequent treatment by PE using an albumin solution as replacement fluid
requires close monitoring of coagulation factors such as Fib and ATIII. Adjustment of the
anticoagulation regimen might also be necessary according to the decrease of these factors.
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E B HMEEoMBERBISTTABREEL LT, SBHETETLVTI Y (Alb) BREBERBICH
MR (Plasma Exchange :PE) ZifT LT 525, ZOFETIHIHFREEYEOKRE LI
2, 74797 (Fib) % E@EERRTOBERTHIMEEL 2%, 22 THE, 1gG BRERER Fib ®
BjREZ L2 D W T retrospective ICHREF L, FEOBREREZKRFT L. ZOER, 1gC BRERIIER
WE 08PV T61.8%, 09PV T649%, 1LOPV T686% THotz. T/, IgGKEFEL, Fib, PR
HF¥FTHhAHT7TVF hurrMEE (AT OBRFRZIEOHMBEZRLAZD, /KR (Plt) 3HHE
ol MEOREIZFbA3IHHE, ATIIZ 2 HE CTHEEREST TIEIZMEL WA, Ab B
WEH2 PE Ci, BH¥EE 1OPV T, IgG DBREFRITI70% BEETHS. L LFEKIC Fib %
ATII HFABEETLTCLE D A, BELHEEITIHEILFib OBENEETH Y, X 5ICHERE
FOFMERRZRT D LEND 5.
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B A 23 % iE  (plasma exchange : PE) 1%, &
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L, WHRWE % &SRS % BT 53 TIRIA W7
THEHBOWELTBRETIHEBETDHH. RVETIE
1976 £, HFHIT Ny 7RI L 72 MK % & 055
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FTh, BHEEFREENS ML (chronic
inflammatory demyelinating polyneuropathy : CIDP)
RPFF NV —JEER (Guillain-Barré syndrome :
GBS) %z EBBEEOMBERBIIN T HHEEL T,
CIDP Tl 1978 4EIZ Server 5%, GBS IZBWTHH
412 Brettle 525 PE OFREEZHE L T30, DL
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Sk, AFTHLEBINATONDL LHI2%Y, RESHE
T3 —#EIIoEXATH, 3SAHTIFTROLATY
59, BHERTIZ I RO OEBICH L CRERERE
L PE ZEIRLTWEY, 4 b 24 Y RREWED
k& EHMIZ, Alb B %E BERBIZH V72 PE % &R
T READL . MEEIZHE L T3S R LERE
HAKSL 2BV T, PEIR1EIZD & 40~50 ml/
kg REOMBPUELITH) L SN TW5EY, LirLZ
DFETIE, FREZEDOAT 2y b (HY) 12X
STRERPEZ-TLE). LOWKKX>TAIb IR
ELBERHEEOREEIRIN TV LY, EBROMER
RF—Z3REhTwivy, E5ICRREERE KR
FEREBICT7 4 7Y 24y (Fib) 7 & o MiEERE %
HYOEKTHAMEE Y, ZOBERICIOVTOEMKRY
LHEL D HRVONBIRTSH 5.

2. B i)

SlalEk 4 1, BT Alb W% VT PE % 1T
Lo, BREEL gCKRER, Fbé7rvF
Y¥ v HIEE (ATID O#j#ER, IgGBREXRLD
BLRIE & MG L 7-.

3. MRELVFE

YHERICBWT 2011 ES5 AN H 20124 8 HE T2
PE ZHifT L7216 % (B8 %, 74, FHE
¥i515+133 /) AxfHE L. REONFIIL RN
18 fk € (multiple sclerosis:MS) 7 %, GBS 5 4,
CIDP 2 %4, PUGAD $HiRGIHEEEETAD»A 1 KT
Holz. MiATERME, FEIZ Plasauto 1Q-21 (BALKL
A7 4 A NVAE) R L, mAESEEZE OP05W (|
LB A 714 A vik) W, MmMiEiEE (QB) 80~
120 ml/min, M%E#E#EE (QF) 20~30 ml/min &
L7z, PUBEEAIEANR) VB LKIEF77EAS v b
A ¥ VEEIE (nafamostat mesilate: NM) % fEH L,
EREEEREHREIZL: 1 &L

EERARICRILZ T, BRERSERIZOWTHA
$57:®, 1gG, Fib, M/Mi (Plt) ATII A% & T
& 72fEW) % retrospective IZMET L7, BREXROEH
HERUTIERTEBY)THS.

BREE (%) = GEFEHIE — IGRERM) /IRFERIE x 100

Fib D#EIL =16, ATIII OFHFREIZ =8 D0
TOE%, BEHBETLITEFYLTCREB L. &, &
FHEMRE I EEORE  FYHE L ERRFEELE L.
2 M OEIZIE Student @ #test ZEH L, p<0.05
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PV B TOBBRERE & IgC OkEZEIZEOMHE (R2=050,
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6 Plt BREELE IgG BREEORFE (n=24)
E BRI R < (R?P=0.002), Pltid 1 BOBET
9 162+7.3% BrE SN Tz,

BT & 18k 28# 38B#
4 BBHBICE S Fib OBRE

T TNPRNTEI6EFOFEY 2 KT 5L, PEWR
FATIZ 165.0£55.4 mg/dl TH - 7z Fib L, EHFFEICIE 564
+195mg/dl FTETLTWwA., FHITiE 108.6+30.8 mg/d],
2 H#12 127889 mg/dl, 3 H#%IZ 168.3+25.0 mg/dl & 1R
L7-. PEIR#ER O Fib FHMEE 100% L35 LB HIC 65.8%,
2 HRIZ775%, 3 Hi%1213102% F CORBEMEZR L. 2
H# Z TOY¥Y Fib HIZHEERICHR, ARIEETH 72
A ($p<001), SHBICEFEERZIR N ol

89mg/dl, 3 H# 168.3+250mg/dl Th-7-. PE&
R Fib % 100% &5 &, BHIX658%, 2H%
12 77.0%, 3 H#i3 101.8% & ERMEIMICH - 7258, &
BHE2HHITRAMBELURTHEEICRETH - 72
(<001, ®4). ¥/, PEOREMELZEHE CHE
FiifT L7 BE 1 %0 Fib EOEEE, HEZER
LT EEAIKT L (K5).

43 PLBREELE 1gGBREE

Plt BREFE & [gG BREFRICIMHE» 2L R*=
0.002), 1EDEFETEY 162+73% BEEI TV
(K6).

PV OB

PV (L) = ((AIERIMAE (kg)/13) x (100-Ht) /100

42 FibZ2WT

4.2.1 Fib BREERE IgG krEE

Fib BEFE L [oG BERICIEOHENA > (R
=044), BEREEIHEMT 5 & [gC BRERD LAT

%75, Fib d FRICBREIh W (K3).

422 Fib DEIRE

U PVHERIT & 72 16 FEEFIICB W T Fib O F
ey 5L, PEREENIC 16502554 mg/dl TH
-7z Fib fi%, ##$I1213 5641195 mg/dl LETL
Tz, BHE¥H 10861308 mg/dl, 2 HE 127.8+

44 ATIII(ZDWT

441 ATHIBREFE 1gG BREE

ATII OBEEFRE IgG BRERIIZIEOHBENR S
n (R*=066) BIEEIHEINT 5 & [gG krFEED L
AT AHH, ATII dFEKICEREEEILTHA (K7).
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AL T,

(%6)
140

100 4

2=

60 o

{meanz£SD)

20

U] #® 18% 28%
8 EBEBICLS ATII EOENRE
B TINUBRMCEL SEMCBVWTFE 2 KT L L,
PE iG#RI1C 105.3£3.9% Th o 72 ATII i, EHEEICIT 362
+37% FET LTWzas, BHIIE853103%, 2 HEIZIE
1034+14% L7z o7z,

442 ATIII OEhRE

F TR TE 7 BBV T Y% K
%%, PEREHIC 105.313.9% Th o 72 ATIII i3,
BB 362£37% T TIRTFLTWwW/A., L2 Lk
HEH 853+£0.3%, 2 H#%1034+£14% L%-7: (K
8).

5. % %=

CIDP % MS 13 KA #fE R rp AR A AE O B BT DR
THHOREBEIZHS 2% > Twiz\w, CIDP T
i 22® RCT TPE OBZEAHE SN PMS 2B
LTS b A Y BEOFRABED?S PEAThIRT
W5¥, — M PE CIRIEHE & U CH SR mAE
(fresh frozen plasma:FFP) Xl MIiE Alb B#
PHEH SN TWwW5, FFPIZ, ARG Mk M sl ik
iE 7 &SR E H T ADAMTSI3 O#i7E % B
Hwbisads, Alb &) b7 LIVF— SRR REWE D

fabEt i Em v, 72, GBSIZBWTIE FFP & Alb
OWMHEEL L2 AW THHEBENRICETRD LR

Ev ) i 9%, CIDP I § % G H# Tl 7eil i I
FTEAHOLLEIRVWEWIHETIICLY, YlERk
TIEMEEBICH LTI A BBEEZE - RBIRE LT
Wb,

BRHEZRETIRICARERACHITTAL, B
ZOHLEIZE ) PVD065~09 5L NTDERAEL
7z. PVIBETOBMEE L 1gG OBRERIIEDOHE
RRL7Z2EDD [gG BRERIBRBE KT T 5.
065~09 PV D35 D X 13 1gC REF TR 55~70%
&Y, 15% bOENPELA ZOZ LI, B
BREIFRERATILRL, AEL HHE»LRD S
PV 2 XM\ CIRET LHEIE T L, LT 1gG B
RT70% % BREL L2564, BEEEN12PV LEE
WELTWAED, THIIBERINEE % l-compart-
ment model & L, SERICI WV BHRBEELHRET S
FETH, BRETH LY. BxOHETIZ10PY
TR 70% OBRESHER TV L%, BHREEIZ10PV
UTFTTRWEEZOND, L2LIgCHRENERELE
CRET A E, FEFICFib R ATHI OBEERLHL
%5 7o OEEICKRET 5 LER D L.

Fib 3R 2 £ LT L, WBWHE2HEZETTIEA
BIEMETH o 7278, R 3 HERICIIRIfEE TR- T
Wiz, 72, BHICWHELXEITT 5 & Fib iZm#%
BERDTEIEMICR > TWAd, SEFIZBWT,
HiiZ Eo&HERIR N2 o7, L2LY Yy b
ZEHNC X B b MBS BRI AFFE L 72, ATII I
B LCl, PERHERIC 105.3£3.9% T&H - 7275, PE
DEFICLYFHIC853£0.3%, 2 HEICIZ 1034+
14% & ol ZOZ L XY ERICHEZEITTS
BEE, ~N) CoMER, EREROEROEE
EZERTAHVENDL LEZ Oz FRPIIHRET L
WCERT 2L 3 H 505, WEHILICFIZ-EDEE
&Y, FREAECWE TIREAEENENEE DR
TWwW5Y, PRIk Fib T42 H, ATHI T24 HTH
D, EAREEIIFbOFPENETFHEINS, 72,
Fib 2 MEMWIZ 80%, IMEFHZ 20% OEIETHAL,
ATIIT M IS 40%, MBS 60% THAT 5.
ATII AMEME CHFHET H L EEAREORS
W2&Y), HEORBITEVWSELLEEZ SN

Plt i3 IgG BERLMHBIE R L, 1 BOEETFEY
16% REDERETH Y, HEE O Plt A710(x10%)/
pL L EHNIEHE I P nwEZ2z N5, 4L Dkt
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Rl IgGCHBRERIEOMEEODHR

BREE (%) AR (F)
55~60 08PV
60~65 09PV
65~70 10PV
70~75 11PV

F®2 BEGEN A BLERA ADBEOCER

Ep L]

Alb fE (grdl) ERBIRE (%)

~35 35
35~40 4.0
40~45 45

45~ 50

25%Alb 25 2 57y 7 THKR EHERE 1,000ml 1253 L
10%NaCl 10 ml % #50.

B R F IR A C BIE S v, K& 2MEIR4A
Cve ST, EEICEERILERGEIC
X Fib DRIENEBEICR DL EEZ S,

SHOE, S, LMk TIIHEEL T 5 IgG KR*E
REEHT, PVIYVEBEREELRET S HEEEK
L7z (RD. EHICKR2WERT IHIC, HaZHE
Hi O BE M Alb il & B Alb BEZFR%ICL,
MFREEZRD LD, BIFEE 1,000ml <3t LT
10%NaCl % 10ml FMd 2 HE2#E L Tw b9,
TNIZE) AlboffEZBA SRR 2T, 1HR
MEEDEKT 2R BT EATMEEL 42 5.

6. #& B

Alb B # A\ 72 PE Ti&, B#HHE 1.0PV T,
IgG DBREFRIZT0% BETETH S, L LEKI
Fib % ATII b RBEETLCLE 55, EELHN
AT ) BA X Fib OREIZEETDH Y, S5I1HE
BEHOFUERLZRT LUENDH S,

EEDFIEEE (conflict of interest: COI) BIR : KiH X
BEARICEHEL THICHER L.

X [

D) 5% H, HEME: 2570 2080 MEREEED
FFfli. Jpn J Trans Med 2002;48(1) :9-26
2) Server AC, Lefkowith J, Braine H, et al:Treatment of
chronic relapsing inflammatory polyradiculoneuropathy
by plasma exchange. Ann Neurol 1978 ; 6 : 258-61
3) Brettle RP, Gross M, Legg NJ, et al: Treatment of acute
polyneuropathy by plasma exchange. Lancet 1978;ii:
1100
4) BARVEA, HEME 77 VY AREOBSESR. H
77 x b ¥ AEEK 2011 ;30 202-8
5) HRE—, A, BENHI i SRWELERES
4 K54 2010, B%#ER, ®i, 2010, pp. 50-53
6) O =£: BREOFEHAZLEHBEREE H7 7L
¥ A4xEE 2007 ; 26 : 36-47
7) Dyck PJ, OBrien PC, Oviatt KF, et al:Predhisone
improved chronic inflammatory demyelinating polyradi-
culopathy more than no treatment. Ann Neurol 1982;11:
136-41
8) Hahn AF, Bolton CF, Zochodne D, et al:Intravenous
immunoglobrin treatment in chronic infiammatory demye-
linating polyradiculopathy: A double-blind, cross-over
study. Brain 1996 ; 119 : 1067-77
9) BFARM, EEHE 772 LI AEERry bv=a7
W, H2hR, EREHEESE, FHE, 2012
10) French Cooperative Group on plasma exchange in Guillain-
Barré syndrome : Efficacy of plasma exchange in Guillain-
Barré syndrome : Role of replacement fluids. Ann Neurol
1987 ;22 :753-61
11) Hahn AF, Bolton CF, Pillay N, et al:Plasma exchange
therapy in chronic inflammatory demyelinating polyneuro-
pathy. A double-blind, sham-controlled, cross-over study.
Brain 1996 ; 119 : 1055-66
12) Dyck PJ, Litchy W], Kratz KM, et al : A plasma exchange
versus immune globulin infusion trial in chronic inflamma-
tory demyelinating polyradiculoneuropathy. Ann Neurol
1994 ; 36 : 838-45
13) Ashworth NL, Zochodne DW, Hahn AF, et al: Impact of
plasma exchange on indices of demyelination in chronic
inflammatory demyelinating polyradiculoneuropathy.
Muscle Nerve 2000 ; 23 : 206-10
14) RARE, SEBES, SEABT, i miEs# (Plasuma
Exchange:PE) BIHIBEZEIZB T LEEEIIOVT.
H b &k 2012 ; 20 : 108-10

RS 0 T 113-8519 WEM X EXEE 1-5-45 HEER
KEFERZFHHE ME > % — EABF Email:
satonori@tmd.ac.jp

AXRT 7= Ly A%SHEE 32%3% (2013) 217

NI | -El ectronic Library Service



