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Comparison of plasma exchange (PEX) vs. double filtration plasmapheresis (DFPP)
with or without steroid administration in a case of MPO-ANCA-positive immune complex type
crescentic glomerulonephritis

Chiharu ITO, Yasuhiro ANDO, Tetsu AKIMOTO, Eiji KUSANO, and Yasushi ASANO

Division of Nephrology, Jichi Medical School, Tochigi, Japan

The effect of plasmapheresis(PP) monotherapy and PP with corticosteroid administration were
evaluated in a male with crescentic glomerulonephritis(CrGN). On the first admission, since he was
positive for both anti-neutrophil cytoplasmic myeloperoxydase autoantibody (MPO-ANCA) and circulat-
ing immune complex(IC), the treatment was started with PP alone to reduce these autoantibodies
immediately. During two months, three series of PP were performed : three sessions of plasma exchange
(PEX) with fresh frozen plasma (FFP), two sessions of double filtration plasmapheresis (DFPP), and then,
another two sessions of PEX, respectively. ANCA remained suppressed for 4 weeks after the first series of
PEX, and increased thereafter. Subsequent DFPP caused a rebound of ANCA titer while the second PEX
suppressed ANCA, at least, for 1 week. Though creatinine clearance (Ccr) improved after the first PEX
and this level was maintained, ANCA increased again after the second PEX. Therefore the patient was
treated with methyl-prednisolone (m-PSL) semipulse therapy followed by mild cocktail therapy including
prednisolone (PSL) at 20 mg/day and mizoribine at 100 mg/day. In two weeks, ANCA and IC became
negative and Ccr improved further. When PSL was tapered off, the ANCA became positive again. Since
ANCA was not suppressed and Cer declined gradually even after re-administration of oral PSL at 30~40
mg/day, PP was superimposed on steroid therapy with 3 sessions of DFPP and PEX, respectively. Ccr was
improved, but ANCA was not sufficiently decreased by DFPP. Subsequent PEX was more efficient than
DFPP in reducing the ANCA level. However, m-PSL semipulse was eventually required for complete
suppression of ANCA. Thus PP was partially effective, but not sufficient as monotherapy. However it was
considered advantageous as an adjunct therapy to reduce the dose of immunosuppressive drugs in CrGN.
As to the mode of PP, PEX with FFP appeard to be more effective than DFPP in reducing the plasma
ANCA level.

Jpn J Nephrol 2000 ; 42 : 374-380.

Key words : crescentic glomerulonephritis, ANCA, plasmapheresis, immune complex, corticosteroid
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TR, AFNVTLV R =Y nar(m-PSL) /X)L AEED
B H B REEE SN TWw 3, Lockwood & 73 1976
H1Z Goodpasture FEERE I MAFE FH 43 % V> 72 plasma-
exchange (PEX) % i fT L, RAIF 7% EHEEM =5, Dk
plasmapheresis (PP) ® CrGN (2 B 1F 5 F&H = = 3 # s
DI S, HICPPOBEEZRMEHT 2WMED b
%9, CrGN IZB W ClH, PP IIFHEGlfRE: & 0FH <
N 2 TPPHEIMTOFAIXZ SN 2 Lol
%7z, PP OBRHEFEHOZROENIZOWTRIFEAL
METS T, SElbhbhid, PEX & ZHEFEEE
% (DFPP) D&%, BB X URA T 04 FESETICCHE
L7 CrfGN O 1 Bz 5,

E Al I
BOEITIR BN
* &R ETEO BT

KRIGE (B~ 2 el

BREE - PR 8 4E 9 AR & M A HI B L 720 MR X
MEETECRBEZED, LEICTHERZLLE SR
720 BOEBAT RIIEOHE CEEP L7228, [H4E 10 A 11 H sk
I THIO CIFEZ v 7 F = (sCr) 2.5 mg/dl O EHERE
s A e X 117z, [F4E 11 H 11 H sCr {f 1L 3.9 mg/dl &
Koz,

PR3-ANCA X &% T b o7z 45, MPO-ANCA | 272
EU L EfEZR L2729, CrGN 258w, 11 H 29 HiTks
WCE ML, 12 A 4 HYRHEA & oo 72,

ABRBSEIRIE | B4 163.5cm, {AHE 48 kg, 4k 36.6°C,
M 102/70 mmHg, ARMGEREREICREE M2 5, MiE
I EE R R e U, THREEZ L,

A BE s D A& & B #E (Table 1) 1 Il 5 B A8 T I
MPO-ANCA (% 128 EU Th -7z, PP GHETH -
7zo MRRTIE C, OBREDIRT 2Dz, ETREES
RAC)Cig3b T ER L Tz, PisEERT R B
T»Y, BUN 57mg/dl, sCr 3.7mg/dl, 7v7F=>7
)7 Z > A (Cer)6 ml/min &R BEHAEET2EL TW
Too IRIRETIX, BAKR, MR, SEHEOAEEZED, K
i FDP @Lﬂ%m&mo

BIPRE THEAT S M- FIEI B &% 1% | X (Fig 1a, b) T
VB L 72 508k 30 D 5 5 14 [HIZIETFEL Tz, B
2 16 D5 5 I3 EREEZRD 2, FLHED 9 E35R
HEMETDH Y, 2 4 Ep MMM (Fig. 1a) 72 13 HHRaRAE
Th otz MEICIFERO BLMIRE & BE O %

Table 1. Laboratory findings
CBC Chemistry
WBC 1,900/l  CRP 0.67 mg/d!
(Neu 62 %, Lym 31 %, Mono 6 %, Total protein 6.3 g/d/
Eo 2 %) Albumin 3.1 g/dl
RBC 201 X 10 *ul BUN 57 mg/dl
Hb 6.6 g/d/ Creatinine 3.70 mg/d/
Hct 19.6 % UA 10.2 mg/d!
Plt 9.8X lO“/,ul T-bilirubin 0.29 mg/d/
ESR 65 mm/| hr ALP 150 mU/m/
GOT 15 mU/ml
Coagulation GPT 9mU/m/
PT 1.7 sec LDH 366 mU/m/
APTT 28.5 sec Amylase 264 mU/m/
Fibrinogen 319 mg/d/ CPK 81 mU/m/
FDP 7.0ug/ml  Na 139 mmol/!
K 4.1 mmol/l
Serum Cl 105 mmol/!
Albumin/Globulin .42 Ca 8.0 mg/d/
1gG |,568 mg/d/ Mg 2.3mg/dl
IgA 186 mg/dl  iP 2.6 mg/dl
IgM 56 mg/d/ BS |16 mg/dl
HBs antigen (=) T-cholesterol
HBs antibody (=) 129 mg/d!/
HCV antibody (=) TG 93 mg/d/
MPO-ANCA 128 EU Fe 72 ug/dl
PR 3-ANCA <I0EU

Anti GBM antibody <10 EU Collection of urine

ANA  (+, homogeneous patten) Creatinine clearance

Anti ds-DNA antibody 6 m//min
<5.01U/ml U-protein | .4 g/day

c3 79 mg/d!/

c4 30 mg/d/ Urinalysis

CH 50 36.1U/ml Occult blood (+)

Thrombomodulin 10 FU/m! RBC many/HPF

Haptoglobin 159 mg/d! WBC 4~5/HPF

Rheumatoid factor (IgG) |.0EU Hyaline cast (+)

Immune complex Granular cast (+)

(Ciq) 7.2 ug/ml

(Anti C3D antibody) 9.7 xg/m!/

PA-IgG (-)

w7z (Fig. 1b), MERIIIEEIFTED ok r oz,
HOGPLARE T 1gG, C,(Fig.2), Ciq, fibrinogen 23 X
VX T AGEEL & AREERE ICRERIR IS WA L Tz, E e,
oo b IgA, IgM, C, DLE RO /o, BEMBRT
RERBREEB O C B 2 B 72 (Fig. 3), F7c A0 F
v LTI b WEY R RO I,
S OFE» S, K IC P& B CrGN @ MPO-
ANCA [5G & 2 S 7z,
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Light microscopy findings of the first renal biopsy specimen

Cellular (a : PAS, X400) and fibrous (b, upper : PAS, X 200) crescents are shown. Some glomeruli are almost
intact (b, lower). Interstitial infiltration of mononuclear cells are also seen (b).

Fig. 2.
renal biopsy specimen

Immunofluorescence microscopy of the first

Granular deposition of Cs predominantly along with the capil-
lary wall is seen. (X 400)

25 1 BIAPRATERDERPRAZE (Fig. 4) © Sy Ii# %k o
JERRET LTS, B TH B 2 &b o i e kg
FY A7 E LY, B ARHTNIC MK O H 258D, ¥~
W) YRIGHHREEGETh > 2 e s, BN G
FEHIHNC & 2 iSO EMB RS SN, £ 7 B IT AR
HEMEE RS TR TH B 2 Lo, BTEADRIGHEHE
ZEMTFEINT, —F, ANCARICHBMETH 2 2
Emo, SUEEINEFORBSAEL bz, £9,
PP L HM T O ANCA RREHEGHR L EDOBREIC L %
BEEUCERI R R IR L, Z 0%, FEMEEERETT 5 C
L7z,

PEX % ¥ iM% (FFP)3 [ o iE#Iz T 7, 8, 10

7w HICER 3 BT L7z, IMEESERR & U CId L 0.3
um, HRIEETE 0.8 m? @ polysulphone JE (OP-08 W, JH
AT 4 ANV)2FEALIz, Zhi XD MPO-ANCA 335
WAL, BBz b7z D ARMEZHERF L 72 (Fig. 4),

%5 35 9% H MPO-ANCA S ABERE L 0 b EfECTH- 72
N, HLAEA 252720, %42, 4495 H 12 DFPP %
MEIT L 72e —XRBE L L C PEX & [AAEOP-08 W, %4 fK
srorHERR & U O ALEE 0.025,m, JEAEIRE 1.7 m?, 1¢G &
W L L TR 60 %D EE (AC-1760, fiE 2 7 1 V) % i
AUz, MEEEHEEIZ 1E 3] T25gD7 VT 2 2T
L7 LorL, PEXESE ALY, 2EEIT4HE I
MPO-ANCA O #H 0 7s Kk 2 RO 72720, 5 & fi &
PEX % 5552, 56 HIWC 2R {7 L 7z & 2 %5, MPO-
ANCA FHWMEM E 2 o72, 7B, 2o PPFEHEIM
AT DA sCr DA & Cer DB & DR LEDRH S h
PPELUZRTOA R =, 27121k MPO-ANCA O
&k & Cer OEEEDFATL TH SNz (Fig. 4),

Table 2 | PEX & DFPP Ji{ 7% ® MPO-ANCA DO
BEZAFETERLI:bDTH S, PEX & I~2 BHEREE X
MPO-ANCA BZHIELL T 2> Dicxf L, DFPP T/
T4HBICHEM E L >Tw 3, Fig. 513 1gG &
MPO-ANCA DItREHK LI b DTH 3, PEX TIE I D
RN TR 255, DFPP Cldte L AHifTe LA B A 5N
%, 25 kD, MPO-ANCA @ [ FHIHIZIE X PEX @
EoONEVWwEFEZ SN, LL, 27—V HD
PEX # 3%, MPO-ANCA, R FDP »H FH L7-7-®,
PEX BUMICIIA+4r LWL, EoSHEHLOATHA N
I =%V R (mM-PSL 500mg, DIV X3 days) ® %%,
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Fig.3. Electron microscopy of the
first renal biopsy specimen shows
electron dense deposits (arrow) in
the glomerular basement mem-

brane.

m-PSL __
500mg X 3days L20mg;
PEX PEX Mizoribine 100mg
1 sion 2nd.session| Dipyridamole ;OOmg
Warfarin potassium  2mg
DFPP Ticlopidin 100mg
30 T o= 20
-0+ Cer(ml/min) °
—o— MPO-ANCA(EU)/ o
2007 J 15
MPO- Cer
ANCA (ml/min)
(EV)
100+ 10
0 T T T T T T 0
-23 0 25 50 75 100 200 275 330
Ist.admission Discharge 2nd.admission
Hospital days after the Ist admission
Fig.4. Hospital course until the 2nd admission
Table 2. % changes of MPO-ANCA titer after PP prednisolone (PSL) 20 mg/day, mizoribine 100 mg/day,

monotherapy during the first admission dipyridamole 300 mg/day, ticlopidine 100 mg/day, war-

PEX Ist session Days after completion 4 7 25 farin potassium 2 mg/day IZC~A WV Rich 7 7 I)ViEEE

E/Zi\rjg:rse 56.3 39.8 58.3 fTofzb 2%, BRAEILS 5128EH L, MPO-ANCA,
PEX 2nd session Days after completion | 3 IC Rt L 72 (Fig. 4)

of | course EBEH% PSL 2 L, PR 946 HicHib L7 & 2 3,

76 ANCA 0.7 447 MPO-ANCA [ZFBEYEAL L 72 28, 55 2 [BABE I (2 HiAT L
DFPP Days after completion 4 FTEEEROMMBE T, SIS Ny RBRk A 16 [H T,

9% ANCA 204.5 2% 10 FALL, 2 6 ffIZfpiErEHE 2T

Wiz, MIEOBHMELIZZILD R 5Tz, & 7z HZHITRE
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Hospital days after the 1st admission

Serum IgG level (upper panel) and ANCA/IgG ratio
(lower panel)

FEREL Twics, 5 1 EIBAEROMBATR & g U deE

LTz, SOOI TIRHE, #E7 o7 ) v O3
RO SN LIz, CrGN OF L IXZH € = I aREig
E L7z,

YRR 9 4 12 H, MPO-ANCA, IC 28F 8 FH L, Cer
YIETEA 2R L7272, PSL % 15 mg/day » S5FHEL,
SERE 104E 3 H 19 H % & 30 mg/day % THI&E L, MPO-
ANCA Z o7z ABaMEAE L 7228, [E4 3 H 25 H MPO-
ANCA 23272 EU EFf EF U7z 7o, RS 3 RIARE &
7o 7z (Fig. 6)

%5 3 A APRRIEDERKIZE - X704 FNIRTTO PP
DOFIR%ZH 1 B ABERFD PP Bk ORhHR & g3 % /2
W, PSL 30 mg/day NiRD % £ 551, 6, 84K H ic DFPP
ZEt 3BT o 7o, PHFABEM, JUEEIMARE IS | AR &
[FEBRDRE & L7z,

MPO-ANCA % 1 [5] H @ DFPP T, 272 — 189 EU &
BEOETIZRLESD0, 2[EH, 3EEH®O DFPP 217
Vv, 3EEKTE S TO MPO-ANCA (% 186 EU &, 1 [
HRTRACIELE R & TId o7, 72720, FIEARE
BOATaA R2HHLTWEWIREETO DFPP & $#7%
D, MPO-ANCA OKBkIZA SR> Tc, ZDHBE 13,
15, 209% H 12 PEX % JfifT L 7z & 2 5, MPO-ANCA
DFPP £V B & »cigs L7z (Fig. 6), L L, MPO-
ANCA I 2TRH» S HU EABEO o hic o, 5
JVEH®SO AT 04 RS =L 2ABEEBEINL, BEE
& L CPSL % 25 mg/day »» & FB L 72, Z @ £ MPO-

MPO-
ANCA
(EU)

77z V= AR & AR R BRI 4

SSSSSEEENNNN

s A DEHIhEOESEIIOES

DFPP —- V w " '4— PEX Uﬂu —%— m-PS§1.500mg X 3days

MINNS

Mizoribine 100mg
Dipyridamole 300mg
Warfarin potassium  2mg

Ticlopidin 100mg

------ o+ Ccr(ml/min)
MPO-ANCA(EU)
—>m ANCA titer

30

- 25

Cer
{ml/min)

20

immediately before and
after a session of PP
Lo
o

i() 4I() 60 80

Y
-1

f

2nd. admission  3rd. admission

Fig. 6.

Hospital days of the 3rd admission

Hospital course after the 2nd admission

ANCA DRyt %13, %72 Cer b PP E{THIIC AR
WHI D 16.7 ml/min 7 & 25~30 m//min F2 & & g3 LB
Be & m o7z DMERL 1149 H & THRIC THFEDKE
£ <, Cer HIAME 12 AHAE 23.5m//min EZELTED,
PSL &L DD dH 5,

z =

20 4ELL EHD S CrtGN I PEANRLERTH S 2 L8
WEENTWBEY, ZDkH CrGNIcH LTI kEA 7T o
4K, SIEHNHIE Z & O 758 2 ERES R S h T w
20, EinE CIIEESBMELXG|IERIL, EaTEir
REB 20088 B 51572, PPEED CrGN 2B W»
THEFEYRE L Ot THv s, BREicow Tl
BEMmH D>, B TOWRBRIEN EDEEDH 5 D
DIFRHTH - 72,

CrGN X 3B IC KA S, £ 20 %3P EE S BT 4 B
BLZ40%03 ICGMHER, Z L TH 2 40 %A pauci-immune
Bz E %Y, pauci-immune D 7% 7212 13X P-ANCA
H5VIEC-ANCADBGHED b O E Eh %, 1CHHE
CrGN X SLE, Henoch-Schonlein %53§%, post infectious
GN 2 EOHOAERE, BRI E %, 1gA B
FE7% EOFRFEMAREEROFEFERICAOND Z ENE
v, AGERITIF P-ANCA X5 T H - 72728,
Rheumatism Association @ SLE OEZWEEHE L2 & 7,
iy, Ak, BEZOAX’GHETH T, D
1Z 74>, SLE, Henoch-Schonlein 255 2 R 9 % A 11
Y 5o Tz Jennette 5 % IC i CrGN 12 D W T EH

American
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#L, 55#IFDIESLE-IC BIERD S5 5 3§75 ANCA |5
MTH2 I EEHRELLY, £z, 814D ANCA BitED
FEGIT 4 123 1C B GN OZWiHEdEZ /- L Tnb 2 L b
#HE L T w3, Komatsuda & 13 P-ANCA % o IC &I
GN O 1l z ke L Tw 2", KfEH Tk MPO-ANCA
LI IC EHETH Y, BHOHOLTEE TS 1gG &
Cy, Cigd A Y v F o AEE SR ERARE, BROICHR-T
ERLRICHEE L Tz, £ o T, AJEFNZ IC B CrGN 0
HEEICA S EF 2 61, T ORRBICHRIEFNEREL »
PboTw3 EFZ ohiz,

B ARG T IR ME & D SR, MAARMEME A B R 3
ETHEBEADOKIGEIZZ L e Bbhni-289, —7, HE
X EEAIIEOBRBEAHIID 2 Lo, MEREE AT
THBHHHEE b B E Y, CrGN 2B W T, GFR D
ETIRRERAREEL D b & L 2 MEREOREEIC L Vi<
BET 22 E8MonNT0B I ENS™, KEITHH 5
EEBREREIPRE TS EHE LR, UL, M
R, Y RGM, G v ERERTSS Y, RIACET %
SNHIEE 21T 5 2 & I3 O TR B AE R GE D fE
BRES A & Tz, —JF PPIZ DWW TIE, RPGN IZ%f
USSR & & b2 PEX 2 /ifT L 72 W C I3 B3ER
BIRYYEDNTRE S LT W S 28, Guillain-Barré
(GBS) 72 ¥ O RFEMEIR BTN 9 2 PP Bl oD KAFBLARAE 2
HEBGRER C R BYSE D APERICEEZ 3 o e L& L
T30, Z 2 THRENE ANCA 7% E ORI B & ORI
HEETCHUE, 1C O 22 kRE % HIVIC PP o Bk
I 72, PEX 1 7 — VLB BEEE O AL E R I i /7
MICER U, PP BB QAR AR S hTwiz 2 &
5, PPHMFE DR 2 R T & 7z (Fig.4), 25123
EEHARRO AT a4 FRIRT THREBRIC PPFEEICE S
B R REUERIR £ 8 T & 72 (Fig. 6),

78, PEX & DFPP Oz 2B Tix, BHAEUERIR
WZOWTIZFHIL#EE v, UL, ANCA ORBEICEIL T
BHBRELIDDLLAHIEZHWIIES ERITH S L% 2
S5tz T b B, MPO-ANCA O titer 2545 1 5l H ®
PEX #ICABMICETL, 2EEO® PEX & TH 7 HHEH
FlEhlzDIcR L, [FEREo ML EEds (OP-08) 2 L,
MAMEEIXFEETH 2253, DFPP T34
H7#%1213 MPO-ANCA o titer 3Bk L T 72 (Table 2),
PSL 30 mg/day AR F T % MPO-ANCA & J# % % 1%
PEX D% 2 355 % 2 & jz (Table3), ZOZEEOH
HIZBH S 2 Tld s was, FFP 2F w7z PEX 23, L
0.3 ym DIMEESFESR T CTIEFEIRII MEEEL 53 & BRE T 5

syndrome

Table 3. % changes of MPO-ANCA titer after PP
performed during cocktail therapy

PEX Days after completion of | course 7
% ANCA 49.5

DFPP Days after completion of | course 4
% ANCA 58.1

—75, SET a7 MR ¥ OIEE % ARG % fiifa
L, idiotype/anti-idiotype network 73 £ D #uiis 5a FHEE%h R
LHER SN T W B Dicxt L2, DFPP (&% FLE 0.025
wm O A EERR T I O K5 TR O RS % BRI B
KL, 7TV7IrDHERiFEL TV, LoT, YHERE
BEEOENE L EREOE NN IO & D RER &I LT
WALHREEEL D B, FEDbNbNIL GBS DERFNIC T,
DFPP iz} L FFPIZ X 2 PEX DIF 5 BETH 2 2 &
PIRER L CHBDV®, Naumovski 53 77 3 VEBL LD
% cryoprecipitate % Fv>7z PP T ME M/ NI A 1 S 5
TRERRE LI D DR Ep o T EME L T 52, &
7z, RPGN Oig#icxf LT PP X RN & 37 2 G Tl 3~
SR7NVT S U EBEEHAL T BEIBNIZEEAETH B,
Wegener AJZf i fiE, microscopic polyangiitis, CrGN 73
EWCHET S ANCAZEE L TIgG 7 7 A/ T %%,
Fig. 5 12783 & 912 MPO-ANCA/IgG £ \» 3 FLC PSL 3k
BEFTTOREEZES &, PEX T FFP 2 X D 1gG »
SN2 DT I OHIFHARED T 201z L, 1gG 239
BN ICRE SN2 DFPPE TR ZOHIBEAETH % 1
FThiM, DLAEFELTWE, 2D L, Nasca
5OMEWH S L S, DFPPIZ L b A M OF
HEBRET 2 &, PUAESZT- T 2 EMLOREES
&7 L, Puffins Bk s 3 ATREELH 2 S, —7,
PEX TIXIEH 1gG 2Hfifs S 115 720 Bififa gt s i
520K, ZOXIRKIIDTVWERbS,
SEIOFEBIT, CrGN OIEHE & U T HREEIIHIRRE OH i
Wb 5T, PPICL 2 EBHRERENRSDH -7 Lip
5, PPOBEIMEFHS »EBbh s, CrGN OFHME %
HEECHZ 27:DICIE PPEBROATuAf NEENNIETH
D, BEMEREL L CRBIIRT T TH L0, EYREED
EAREL LCOFMAE2EN T2 b LEbh, A7 0
4 F, @ikl ok - 2RSS, Zho3EH
WL AEELEERZRS 78R VIR CE 2 FE 2z 0N
%, %8, PEX & DFPP @ CrGN 12§ 258 Dz 8 IC
DVTIISERER ZMEPNELEHEZ STz,
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