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Clinical Characteristics and Therapeutic Effects of Hospitalized Patients

Who Underwent Simple Plasma Exchange

Nozomi Shiohara,' Nobue Tanaka,” Misao Tsukada,’
Norio Hanafusa,” and Ken Tsuchiya®
"The 4th Grade, School of Medicine, Tokyo Women'’s Medical University, Tokyo, Japan
*Department of Blood Purification, Tokyo Women’s Medical University, Tokyo, Japan

In Japan, there are 24 indications for simple plasma exchange (PE); however, this number is lower than that in
other countries. In addition, there have been few published studies dedicated to indications for simple PE in
Japan.

This study aimed to elucidate the clinical background of patients who underwent PE at our hospital and examine
its treatment course.

The study included patients who underwent PE in our department from January to December 2017. We retro-
spectively examined the data stored in the dialysis management system.

During the observational period, 42 patients [mean age, 49 = 18 years (mean * standard deviation); women, 52.4%]|
with 12 diseases underwent PE. Allogeneic kidney transplantation, which was the most common indication, was
present in 17 (40.5%) patients. There were seven (16.6%) patients with focal glomerulosclerosis, seven (16.6%) pa-
tients with liver disease, and three (7.1%) patients with thrombotic microangiopathy. All the patients who under-
went kidney transplantation, the renal function was maintained after kidney transplantation. In all patients with
microangiopathy, the platelets increased and lactate dehydrogenase levels decreased. With respect to the ad-
verse effects of the treatment, 19 (45.2%) patients experienced skin symptoms and two (4.8%) patients suffered
from numbness.

We observed that PE performed at our hospital was effective for some of the indications. The outcome suggests
that more studies reporting the indications for PE are required for expanding the number of indications for PE in
Japan.
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1

MRS &0, MR 2 & AR5 % 8 - LEE L,
MAEFIZE £ N2 K BLEWE % B3 268 IET
BBV, MHEASEBE I A5 (plasma ex-
change : PE), “HEEJEBEIMIELH (double filtra-
tion plasmapheresis : DFPP), IM4EW 5 (plasma ad-
sorption : PA) @ 3f¥ENH 5.

ZDH b, PEIX, A 5 58S iz e 5%
TARTERL, FEOEREZHRNITRET 5k
Tdb. PEZRATH) LX), MAETIZE TN D0
WEEWEZBRETHIENTE, BIEEDLEZ AR
FTIE 24 BBATR U CTHBFBEIL A D 577, ko o
AFTA VBV TIE, X% OBEITH L Tl
B3 DY, RIIC BT B BICIERPLINLEZ A
Thb.

& 5|2, PE TIXEIMI E LTl ik ol e
(flesh frozen plasma : FFP) % hn#k v b Ifi 4% & 1
(plasma protein fraction : PPF), & MLiE7 V7 32
YOMER E NS 720, MEERANER S 27 LIV
I EORIERICERT 2 LENH D L SN
TV RIS BT B EH RSB X ORIEH O
PR TV D, BERIIH A BB L TE LD
MELZEHAATON TV DD 1 D THAH. Ll
RSe, EBROIERER, WNRLE R HEBOMEIC
BMLTIEHOH,TIER L, PEZOBEREIE D
EIANCHoTVEONE, WELZFHEIN-Z LI
2\,

AHFZEIE, UBRICBWT PE 21T 2 BHZ BT
%, WRIE R COBFEEREREI T2 2 H
Med 5.

HRELVHE

201741 A5 12 HE T V4ERMIS, MBeifi
BB BWT PE Z2ifr S h7z B EEx 5 L
L7, BBEOHIKRERE LT, Fim, W, EHHt
GBR, TR, BRI, ERRIRB X OEIER
T 27— 2L, BiTEiro72. NEREHE
OB ELFTHALTWEENERY X7 L4
(Future Net®™) ZH\WTIT\vy, RS IGH:
EORERIIBET VT 2 HCTRAE L.
EHEINE, PRIEZHEDSERD 5T B FEHE | 2HE
L, & ABESHR D g LB it - 72, &
BAEICR L Cld, ABO IMERIASE A, 1) » 7 8Bk$L
KB TE DRI O G IS & %o 72,

PE O iE#firid, fEERIMSERE L MmE 7 V7 I Vi

BEX DML, HEERERICL > TEROHRGE %
e L72°.

EHFEE B LT, IGHaiR O IRE 2 sl L 7-.
BHRANEZENZENOREB O AR O 7 — & % i
L, WREOFMmIBRERO T — % 2wz, Hf
ERMOM AT PRI, WO B ARG, ErEE
DF &GN L 7. BOIR SR BRAR AL E  (focal
glomerular sclerosis : FSGS) O& Al % 56 2R3
BHIEHE, MG 7 L7 F= 7, HERSRERARE & (es-
timated glomerular filtration ratio : eGFR) @ % 1t
A L7z, HREEICHLCE, Te ey e
T, By vey, b7 rE=7%, MR
1fiL % 4 (thrombotic microangiopathy : TMA) T,
MM, ~NEZOb VRE, fRRinEkoZ{bsx
Al L7z, SEBIEBOD B WRETH 2RtV —T
A x5 < b= Z (systemic lupus erythemato-
sus : SLE), S #iEfT R & (rapidly progressive
glomerulonephritis : RPGN) Tl BB EPTIKDZE
b, DB EIZB W THUHERDOZEAL % 574 L 7-.

BB BT DIEB DD T 72 DIl & R
WAOAZHILL, wMEB X ORKMEEZLEL 7
BT, EHANILEBRE 3 T b R o 72,

KETEIE, RAMGHEHRORBEZHFTTo TV
% (KT 4822-R 7).

#w R

017FE1A»S 12D 14EM T2 ZDEBEED
BFHIBWT PE & jif7T STz, SPI94ERNE, 49
I8 TH U, BMH204 (476%), K224
(524%) TH -7z (Tablel). MO WEIL L 7
BEEEOHH 12 HEITH L THEE» TR TW .
AEARE R (AT PiRBR %) 1S03 5 PEIX 17 4
(405%) L b % <, Rhif FSGS 12 7 4 (166%),
BIREIF 28, SPERAE, IR S 2 & A4
Xt LTk 74 (166%), TMA 1334 (71%) ThH-
7z. %8B, 2BITSLE & TMA &E03&HFLTHY,
FHIHEDSLE TH L EHDH B 14705 TMA b
GPEL, EEIRED TMA ©9H B 1 %5 SLE b PR3
LCwiz BRI D 72012 PE 255iAT S
722 B0%, W 2RO HURBIEA O HEH O T
H o 7272 DiEHE bz (Tablel).

F 72, HHEREIETFE4RTH Y, 304 (71.4%)
MIMEENT (hemodialysis : HD) & % WX ML I E
#EMT (hemodiafiltration : HDF) ZffH L Cw7z. %
DI B, 9% (30.0%) &, AN LT AIUMEFR D
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Table 1 Clinical characteristics of patients who underwent plasma exchange therapy.

n =42
Age 49 = 18 (6-80)
Female 22 (52.4%)
Number of plasma exchange 4 = 3(1-10)
Exchange fluid
FFP 40 (95.2%)
Albumin 2 (4.8%)

Exchange volume (L)
Treatment time (hours)
Combined treatment
HD/HDF
DFPP
Steroid/immunosuppressive agents
IVIG
Diseases
Kidney transplant
FSGS
Liver failure
Acute liver failure
Fulminant hepatitis
Postoperative liver dysfunction
TMA
SLE
Rejection after kidney transplant
Acute
Chronic
Rapidly progressive glomerulonephritis
Pemphigoid
CIDP
Pre-heart transplant

41 = 0.8 (0.6-5.3)
375 = 0.04 (1.57-6.62)

30 (71.4%)
19 (45.2%)
39 (92.9%)
6 (14.3%)
17 (40.5%)
7 (16.6%)
7 (16.6%)
3 (7.1%)
3 (7.1%)
1 (2.4%)
3 (7.1%)
2 (4.8%)
2 (4.8%)
2 (100%)
0 (0%)
1 (2.4%)
1 (2.4%)
1 (2.4%)
1 (2.4%)

Data are presented as mean * standard deviation or number of patients (range or per-

centage of the total population, respectively).

FFP, fresh frozen plasma; HD, hemodialysis; HDF, hemodiafiltration; DFPP, double filtra-
tion plasma apheresis; IVIG, intravenous immunoglobulin therapy; FSGS, focal segmental
glomerulosclerosis; TMA, thrombotic microangiopathy; SLE, systemic lupus erythemato-
sus; CIDP, chronic inflammatory demyelinating polyneuropathy.

728, HD & %\ i3 HDF & 4 CRIBFIZIBHE S N
T\w72. DFPP & OBtHBIAY19 %4 (45.2%), AT 1

A FdH 2R ENGHEEL OHHIZNN
(929%) TdH - 7=. B & L THr koG MAE (fresh
frozen plasma : FFP) % W 7256113 40 % (95.2%)
THY, 24 48%)IE7 V7 I YiRIEREIEK%
w1 b7z ) ok Py 41l Th
D, PEBRIMAE R Y72 ) OEHREE L 14 PV, Gk
MIE I 375 M TH o 72 (Tablel). #HEICL S
ERFER QNI 0o 72,

HEARE BRI 2681, &flicB v CREER
WERBEIIEZELTEBY, SR TE Tn
(Table 2). Btk FSGS H7IZB VT, PG
L7 F= 13167105 mg/dL 2 5 1.97 +1.62
mg/dL 12 b 5, eGFR i 429+156 mL/min/1.73

m*A 5 40.1 £16.8 mL/min/1.73 m*{Z {& F & [ 12
Hotz. WAL TIZ, Yo bare rigkkix
450%17.0% 5 59.0+204% 12 E5, B v e »
BLO7 B TIMEMEINCH o 720 HFAEITH
LTPE 217272 BB DH B, 5 X4 BIEMH I
LT LT,

SLE 3 X OFRPGN 13, W§h b PE 12 X V) Pkl
KT LTz, BBMEREEH TH 7224128
WTHIPHIME 2 L7 F = v id 261 204 mg/dL
25 241 +1.70 mg/dL (2L L, AR H o @A
BE AN »o7z. BIEHENIC 1 BITH - 7282
PAEVEWERETE 2 F8 1% (chronic inflammatory de-
myelinating polyneuropathy : CIDP) &, & #f ¥
(57— T VIEGE) D72 PE % 1 [Jif7 L7z DA
THIELTBY, MEANEROYGEIZRDTEH
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Table 2 Treatment course in patients who underwent plasma exchange therapy.

Di Evaluation Clinical
iseases n

Pre-apheresis Post-apheresis

Parameters
Kidney transplant 17 Necessity of dialysis All on dialysis All withdrawal
FSGS 7 Creatine (mg/dL) 1.67 = 1.05 (1.00-3.97) 197 + 1.62 (1.01-5.57)
eGFR (mL/min/1.73 m?) 429 = 156 (15.5-60.3) 40.1 = 16.8 (10.6-57.0)
Liver failure 7 PT (%) 45.0 = 170 (22.1-66.3) 59.0 = 204 (20.7-85.3)
Total bilirubin (mg/dL) 21.7 = 104 (7.7-34.0) 150 + 49 (7.1-224)
Ammonia (ug/dL) 115 + 116 (33-330) 62 + 39 (26-121)
TMA 3 Platelet (x 10%/uL) 3.2 = 3.0 (0.5-64) 229 = 14.1 (10.7-38.3)
Hemoglobin (g/dL) 91 = 20 (75-11.4) 93 = 2.2 (6.8-10.7)
LD (mg/dL) 850 = 322 (511-1,152) 276 = 48 (221-313)
Crushed red blood cells (%) 5.1 05
SLE 2 Anti-DNA antibody (U/mL) 150 = 156 (4.0-26.0) <20 + 00 (<20
Rejection after 2 Necessity of dialysis Unnecessary Unnecessary
kidney transplant Creatinine (mg/dL) 261 = 2,04 (1.16-4.05) 241 = 1.70 (1.20-3.61)
Rapid progressive 1 Anti-GBM antibody (U/mL) 111 43.1
glomerulonephritis MPO-ANCA (U/mL) 1440 172
Pemphigus 1 Symptoms Improved
CIDP 1 Symptoms Unchanged *
Pre-heart transplant 1 Rejection None

Data are presented as mean * standard deviation (range). Pre-apheresis data were collected at the time of admission or at

the beginning of plasma exchange, and post-apheresis data were collected at the time of discharge. The change in the pa-

rameters was assessed using paired t-test. Statistical tests were performed on diseases with three or more cases. T The case

of CIDP was discontinued with only one treatment because of catheter infection. Liver failure includes acute liver failure,

fulminant hepatitis, and postoperative liver dysfunction.

FSGS, focal segmental glomerulosclerosis; TMA, thrombotic microangiopathy; SLE, systemic lupus erythematosus; CIDP,
chronic inflammatory demyelinating polyneuropathy; PT, prothrombin time; LD, lactate dehydrogenase; Anti-GBM antibody,
anti-glomerular basement membrane antibody; MPO-ANCA, myeloperoxidase anti-neutrophil cytoplasmic antibody.

Table 3 Adverse effects of plasma exchange therapy in
hospitalized patients.

Plasma Exchange Therapy
(n = 42)

Allergy 20 (47.6%)
Exchange fluid
FFP 20 (100.0%)
Albumin 0 (0.0%)
Symptoms

Skin symptoms 19 (95.0%)

Neurological symptoms 2 (10.0%)
Treatments
Administration of agents 18 (90.0%)
Glycyrrhizin 7 (38.9%)
Chlorpheniramine 16 (88.9%)
Steroid 8 (44.4%)
Discontinuation of apheresis 3 (15.0%)

Data are presented as the number of patients (percentage
of total population). With respect to adverse effects, allergy
was observed in 20 (47.6%) of the total patients. After the
onset of symptoms, 18 (90.0%) patients were treated with
the administration of agents. As a result, plasma exchange
therapy was discontinued in three patients because of ad-
verse effects.

FFP, fresh frozen plasma.

I, HRIEE D EEROUGE R BD R o F2. O
TR DI B IM R DOIEHIIFRD e b o 72,
BITEHICE LTI, 7LV F =4 hko20 %
(476%) [CRROLNTBY, WEEKRLEERLEDK
JEREIRAT 19 %4 (45.2% ), L O & OMFRERIE
2% (48%) I8RO bz (Table3). 7 LIV F—28
B HITHEBNL, EBIAER & LT FFP % fif
LTz, SRt B, SEH 2 55 S 7 Eplid 18
% (900%) THY, Hie Ay I v#E (Furrz=
53 V)G INTHEBNZ 16 %4, AT 04 F&51E

84 THY, EIEH DD IMBEsH G %2 Ik L7z
DIE3HTHo72. ZDHH 241, BFEIRTDH

BB IS ET IR, BIFEAHCE L 72720k
L7z, 1403, BEREROBEALIZI 2, A HBL
L7z7-0# 2 ik L7z,
zZ =

2017 4FE 1 HH 5 12 H o B i iz,
B, 12 BBISH LT PE Zitifr ShTwiz.

HEARERALICN L TIE, ABO Eﬂﬁiﬂ$i@%lﬂaﬁy

¥ SERBUR B 1 D B R D B A 12— 12D Al 4
W], fiif% 2 [l F CAPRBREIG & 7 > T 57, HFEiC

it 42
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B % PEWATEBIO S LI d L WERETH - 7.
ZOZEIE, YESATICBVLWTERBMARDZ L
IToTWAHEHEEETH ), FRF 200 # 0 #AH
PIrbhiTwazvtEx 63, PE Zlifr L7z
BHEIL, ABO MEHAEEH, 5wk, 1) v 238k
PR OBIETH L. D720, @EOEEFELD
) A7 HBECBEETH B, SHONLHE L
ERPFEAFLTED, &EFH O 2010 4F5» 5
2016 SFORHEE 1 EAAEFEHI8T% THH T & h
57, ) X7 DR EF L LKL TS, PE 2
¥ %2 & Tt WG RE bz bh
5.

— KD FSGS TIE, PEIC X Y AR WAL
7oL OHEDNHH I LnD, KREMEEEEDRKE 7
A0 S P OWHERF AT 5 & STV DY, iHH#
BE & 20 BN T2 5 Wid F S O FER -0 [H
EANEHSNTWEY, ZO120FHHE LT, 1]
By axF—EMFSAI I F VT I FR=F %
7% 1K (soluble plasminogen activator urokinase re-
ceptor : suPAR) 23 5. FSGS & o B % %E
THmLdHHHMY, suPAR O4T-#1d 20~50 kDa
THY, TVTIVEDfREELEL AT E LD
T7xzb Y RAZEBBRENPRAALONPEIZL D su-
PAR MEF L7288 T, EEURATRD L 722 L3
EHEENTWEY. 72, FSGSIZxF L Tix, PE Ofils,
LDL W% (low-density lipoprotein apheresis) % j#it
%o TWw5Y. BETOREMIZBWTIE, PE DA
HfTENTVLEEDITEALTHY, BLHIHH
WCLDLWAZBH L CwbEHEI R,z %
=, BENIBROBREREIG LAELL Tnizoig,
FIERISEBEE TN TEBY, RENHEOMEHR
PE ZJiifT L Cd, #ITZ BT o727z, FHH
B LABALLRRE o7 EZONS.

T7x LY AOMGE %L MEREER, BIE %
SEFA B LU RFA 4 TH %Y. PE & HDF
EERDEHT BN AIBTHILLAfTbRTENY,
UEETOMEEDLDPE R T - 2 BHEEEN
HDF & & Tw/z. PEOHIIE, TYE=7T
RBGFERT I/ B O EMEEREWEL Y v
Yo%, BIUERERFORFID70I1247- T
Wh. AFZEICEWT, HRERICIES DI H -
el LR RCICESTHIEBNL EENTBHY,
HHEBOFAEOHPDIL o 72720 L E z bz,
B TCoOBEL E L To ALS (artificial liver
support) TH 0, WA O H 5¥61%, Bl

DU REZ fERE~ O L T SPICE S BEP D B & &
T2, il 3 4R Z 21 T\Wizas, &
FEALIZ X D 4 BAFTITE - T2,

TMA 21, MR A PE S BEW (thrombotic
thrombocytopenic purpura : TTP) & IR B0E
SEMERE (hemolytic-uremic syndrome : HUS) & %%
5. BEHHE R OFEBNE T NT TTP Th o 72, TTP
Tlx, ADAMTS-13(a disintegrin and metalloprote-
inase with thrombospondin motifs 13 protein) i 14
PEFLTWAIEPHMOLNTWSY, PE®HMIX
ADAMTS-13 FHEH 0k & ADAMTS 13 B &
O'IEH vWF (von Willebrand factor) O#fifc & S
Tw5b. PE X FFP Bl & » 508 05H 5 2 &
PHESINTENY, —WITITONLGEHETH 5.
WHRE B, 1A H 2 BREEIZ /MR 2% 15 X 10°/uL
Vb &Zo722 Hix E CREEEIGA S 27 EFIE—
WO ABET 2~6 MG T SNTEB Y, MM D S
LTw/.

SLE &, k2% ), HiDNA Hitk2 =i TdH
D, RPGN & %\ idHfiigtb v — 72 2 40 L Tw
%3542 DEPP & % W 13 509 Wl 45 956 72 00 12 s i
LB PEWCBL T, TTP 240 L T 5Y;
FIHEILA D 5 &SN, BEEOFEFIZBNTD 2
Bl d TMA &P L T,

Pt GBM $itfk (anti-GBM antibody) %! RPGN I,
¥t GBM ¥ifk, @ 5\ ix ANCA (anti-neutrophil cy-
toplasmic antibody) % & @ H EHiE2 1 TH 5 K
BIHLT, 27— VEBEEL, 17—V (2HH
LLPD7 | & THIG & 72 - T 52, AEFNIEHT GBM
Mk B X " MPO-ANCA (myeloperoxidase anti-
neutrophil cytoplasmic antibody) OV d Ffl %
AL TV, BFICE DA LTwiz. B o
KT % 8% % RPGN (&, MAEAH 0 R Vi#Eis o 1
DEEINTVDEYY, LaLAds, T, ERkoA
T a4 FRERGLOEIHEER ST, W%
A EDHHTELE)ICR->TEBYT, 5%
RPGN IZ51F 5 AR DAL E DT 1ZZE D > T <
LEbNIB.

CIDP i, 2 2 H UL Eic b7z 0 47 & 723 5t
DOFEWT, MEOHIET R L &L & 723 Ky
MRERTH L. 725 EHEGAERR A 7 RITIC X
D, PERATIC & O MEEROGUHR D NFI NS &
LTwa., BIIEO L2 A, —@#IZO & 7 0 % BREE
ELT3NHETHBE» MR TE DY, 72720, %

ra 7)) vEE (intravenous immunoglobulin ther-
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apy * IVIG) R M3, A7 a4 FREKSICX
LIHEFMEDRBOLNTBY Y, 5%, £ R%
ENZTEh L) HaEmIc ks Bbhs. R
e D EIZI R FPC CIDP (29 5 Rt 1 o A
THo720s, T —TVEGD7=2D 1 O HRDHHE
THILELTH Y, PEIC X 2 ke i o35 13 54
TXhhol:.

KIEEB X OHERIEFEICE LT, A5aAf KR
TP 22 & QIR TIERD R S e Wi
BHNIX L CPEO@ISAH %Y. —HIZD &2
MZREEL, 3ShPHETHECTES. PEICX SR
Fox51%, 1gG (immunoglobulin G) 7 5 A D g
RIS T 2R ACHATH Y, PITAESL
4 ¥ IgG Hufk= BP180 Hifk (180 kDa protein, type
XVII collagen, IgG) 23 5T W57, KIEHNZ,
EVESSHEITH Y, EHREIENLTED,
PE X 1 M OATHT LTz, ABeHI Bz iR
DUYFEIRD SN o T2, WEFEEDO KRR R
HARITAL BN TH, A704 F& PEOHEH
(&, BEARREIR & M PUAA 2 8353 % 720 Tld e <,
2704 FORBEDWEIZT LI EDREINTY
% L Lahs, ZEEWABLZ EEWL LD
IETYADRL, GHOBGTRED 1 OTH 5.

77 x LY A EOHEE, MR, i
f], 7L V¥ — BFHREZEVHTONLEY.
12, PEIZBW TR KEOMEHEK 2 5720,
MEHEANCE 2T LVF—2 LIELIERD 5. AHf
FEICBVTH EMIERZ L E L2 7 LV F—dEIR
BRHED SN TV Pk 2% I vEOTFPif 513,
MERAN X 2 EIEHICH L TRIRIE R wE ST
WA, BIEFICHLTEAERTHS L EINTY
B2 F Tz, RWIFEICB VT D AT H A FHG-RHH#
REIEH 7285, TF7459F v —avrkld
D HEIERIWERFEBNE 2 h o 72

PR E NG 2 = VIS A L >
Y AEFXL— T D720, Bl A & B
L7zPE CIMEA Vv AlfiER & 729, Zvar
WAV A % RIS NIRRT § % 22, HD & BF
HEAZETEANY T AMIEZTHLY 5L SR
TWwa?, ABFERIZBWTY, 9BIAHEIEY o HD
HAHWVIZHDE 2SN TB Y, ENLA DR
XNV BNV AL T,

W

MEZ B W T SNz PE I —#oBHEICBW

TRIRDFED NS, BRI LT LIVEF—%

FBIELT-BED VL o344 L7z, PE O @ISR
BOWROZDIZIE, X5 7% BEMRE OSBRI
BWThbERBINT.

#OO
REFLDWRIIH T H2HF Y AT LD S
TeROR LT IR R PR AR B RS IRH T 5.
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