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GCAP and LCAP for the Treatment of MPO-ANCA-Associated Systemic Vasculitis
Midori Hasegawa and Satoshi Sugiyama
Department of Nephrology, Fujita Health University School of Medicine

Summary Anti-neutrophil cytoplasmic antibody (ANCA)-associated systemic vasculitis
(AASV) is characterized by rapidly progressive glomerulonephritis (RPGN) and lung hemorrhage.
The prognosis of severe AASV with multi-organ involvement has improved with combined therapy
of cyclophosphamide and high-dose corticosteroids. However, the most common cause of death in
patients with RPGN is infection. Therefore, additional therapy by which the total dose of drugs
can be reduced is desirable. The presence of lung hemorrhage is associated with poor outcome.
Therefore, prompt institution of supportive measures and therapy is essential for survival. We
reviewed the records of 27 patients with MPO-ANCA-associated glomerulonephritis and 5 patients
with lung hemorrhage due to MPO-ANCA-associated vasculitis who were all treated by cytapher-
esis. Renal function improved with oral corticosteroid and cytapheresis in 23 of the 27 patients, and
severe infection occurred in 1 of the 27 patients. Lung hemorrhage ameliorated in all 5 patients.
Cytapheresis could become an optional therapy for the treatment of MPO-ANCA-associated
vasculitis. Further studies are necessary to fully evaluate the efficacy of cytapheresis in patients
with MPO-ANCA-associated vasculitis.
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1. 5 1z
it SRR TS ® 37D ORHE LT, MHEEEED

Antineutrophil cytoplasmic antibody (ANCA)
DOEAREF & U TIEENRRK L BRERF O ims%
ZHNTWS, —T, Bk &ORBLC XD Bk
PHIESEEILS R, ANCADOXIEHFE TH %
proteinase 3 (PR 3) = myeloperoxidase (MPO)
HIFHERP MK OMBEERT RIS N5, 20
ANCA &iFrhEk, BHEK X D EH S 7z PR 3% MPO
PHUOFEHYBR L EDORA T 4 -5 OFRA 2 & INE
Rz & B2 SO U, I8 PN R AR S % 5k 72 LI
BREEETIZEEZOLNTVSEY), LzdioT
ANCA Ba#EME R OEFEE L L Tid, &Pk, 3K
DOFEMAL & F T EFEE L 2 MEROFHIEIZ 5> O
2 ANCA EANIFI 2 B E L TROA T a4 NEE
MR DY 7 0 R R T 7 & N OGBS AR

EEZz o TER, LaL, bWEDrapidly pro-

gressive glomerulonephritis (RPGN) O F#ix, *
DOFET R D 509% LA LA H A0 FURGLEE % & o 7o Ry

R & DR ESEER S THENEZ 0N 5,
MR BRI HG MR ME R~ = 2 71 2001 &
DR TEHBEPER) A7 DEVEEICY 70k 7
7 I FORHLVIZITS, b L IXBEAEEENSED
BECITO EME T o Twb, EUVAS i3k
JVv7F=r5.8mg/dL YA EENGE L TRORT
oA REROY 7 0RA7 7 3 P2z 2E8EE LT,
IMEEZPPER - A 7 04 oV 2 DK 217 - 729,
ZOFER, 1 -EFREIAT A oV AEE 769, I
TR LTE 3% Th D AREZE T 5 7223, &R
B M S PR AR CERICE P - 1o L OFER P
ZLTWwW5S, LaLAads, ZORFIEBVT, BE
B35 B 19 FlISFETH D, R D BRIEFFFRE
RV, HEECIIEEEE LA MR A 2 A ek
AR koY ANCA BAEEME 5 OB R b E T
BERDIDBEFEZ, INETIC ANCA BIES R &
fim AR e L TOEEETT>TETWA, 22T,
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T DIRFHRAE & URITHET L 72 ic D SN 7 5.

2. MPO-ANCA BEBRIZX T % BMMERRMAR
KK

Granulocytapheresis (GCAP) X 2 8 <5 [a %
127 — v, Leukocytapheresis (LCAP) X 2 T
6% 17 —nel, RIS LEG R
GEF 0 B TfTo 7, AR T a4 FREEZDW T,
AT aA PV ABEERTE S, fHHEE, Sk e
DR & BERERFPEVEFICBWTIE VY F=Y o
> (PSL) #4%H T 0.8 mg/kg/day DWEREHE & L,
FERBR T 23K & WIEFNIZ B> Tid 0.8 mg/kg/day &
i 2 R HI & U7z, ANCA BB 2233 % FIERCR
kR =R ORI TIC DWW TIE, REFA A 4
HEBOARZZT, EMOTL T, HE THA

2L, EEZCEEREL.

LET MPO-ANCA BEEE Ko U ¢ B IBkA M
FBRERERIT o1 2T HIOBEERE 6 » HER 12 »
ABOFHRER]L, 212, BRFNEEESEEZR I
Wi, 278D 6 » HEFH 92.6%, EFHID 6
ABEGFHE96.2%, 12 » B & TROBBIZE TE 72 26 4
D12 » HAETEHE 88.5%, 12 » HBEFER OB LG
F83.3% Th-olz. BFRELTI2 » AMNIZE
T E > T2 ERZ W s PSL 0.4 mg/kg/day
UTFCTHotz. —JifFH PSL 0.5 mg/kg/day 2A LD
EFFNII T D 12 » HEEBEI RIS TW 2,
NS DFER»S 0.8mg/kg/day O NHE PSL & |
MBI BB E OB I & © BHRAEUEELEIE T
peEzonD, ORMUEOERELIAGEN
TWw35, 3AVTIRY 12 » O SA TEHEEN

K1 BHEE, ABEHE FH% (PSL.4mg/keg/day LT OER)
FEIRFEH) MPO-ANCA  If# Cr PSL 1 Cr (mg/dL)

B

O R g U (mg/an) CCAP/LCAP (o ieiday) 64 R 124 B 64 A% 12 5 A
1 73/ 54 I 452 4.1 LCAP/10 0.2 4.9 HD ey = &
2 65/ 5 H: I 182 4.4 GCAP/10 0.2 2.8 3.2 a2 £
3 88/ E M I 114 5.7 GCAP/5 0.25 3.6 4.7 2 £
4 74/ B % II 4,140 1.4 LCAP/4 0.3 0.9 0.9 &1 E17
5 66/ 5B I 1,110 4.2 LCAP/6 0.3 4.9 HD =3 Acy=a
6 66/ B I 170 1.6 . GCAP/5 0.4 1.4 1.4 iy EF
7 70/ 2t I 379 2.7 GCAP/5 0.4 2.1 1.8 = E1F
8 59/t I 164 1.2 GCAP/5 0.4 0.8 0.9 ETF ETF
9 75/ % I 112 0.7 GCAP/5 0.4 0.8 1.09 E1F e
10 66/ 5k I 130 2.2 GCAP/10 0.4 . 2.4 HD H17 X
11 82/%Mk 11 138 5.1 GCAP/10 0.4 1.6 1.6 a2 LAF
12 63/ %M I 1,380 4.9 GCAP/10 0.4 HD HD & A&
13 76/ Bk 11 107 4.7 GCAP/5 0.4 = A A 5 i
GCAP, granulocytapheresis ; LCAP, leukocytapheresis ; HD, hemodialysis ; PSL, prednisolone.. :

K2 BHETR, ABEFE FE (PSL0.5mg/kg/day ML EDERF)
| . FEPRZE) MPO-ANCA Iy Cr PSL % Cr (mg/dL) ST
LR T BU (mg/al) COAPILCAP (o lday) 65 B 124 A% 6 AR 12 5 Hi
14 70/ B I 244 2.7 GCAP/5 0.5 1.5 1.3 ved &
15 72/ HE I S 344 4.9 GCAP/5 0.5 2.7 2.9 £7F s
16 76/ 20tk I 209 5.1 LCAP/6 0.5 1.6 1.6 EF =3
17 80/ 2t g 233 1.3 GCAP/3 0.6 1.0 1.0 &7 &7
18 79/ %t il 517 7.3 GCAP/10 0.6 2.9 4rH) - 1
19 43/ 2tk I ‘ 218 2.0 GCAP/5 0.8 1.5 1.5 e &7
20 73/ 8% I 89 2.7 GCAP/5 0.8 1.8 1.9 e &1F
21 57/ %8 I 184 3.3 GCAP/10 0.8 2.2 1.9 e £1E
22 69/2c II 200 2.4 GCAP/5 0.8 1.2 1.1 Aty iy
23 67/5 1 I 351 2.5 LCAP/6 0.8 1.4 1.4 ey < Ssvea
24 64/ I 258 2.9 GCAP/5 0.8 1.5 1.6 E1F &
25 71/ 5% I 206 1.1 LCAP/6 0.8 1.1 0.9 E1F i =2
26 76/ % 11 : 385 7.2 GCAP/10 0.8 2.4 il E17 TR
27 75/ 2 I 185 4.7 GCAP/10 1.2 0.7 1.1 VR T
GCAP, granulocytapheresis; LCAP, leukocytapheresis ; HD, hemodialysis ; PSL, prednisolone. ‘
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£3 BRARER A7 LBREEEESE

ABRFTR A a7

M7 V7 F = A

HERFRRA 27 Fis (%) MRZE s CRPfE (mg/dL)
(mg/dL)

0 <3.0 <60 iz <2.6

1 3.0=[ 1<6.0 60~69 2.6~10.0

2 =6.0 =70 = >10.0

3 AR

B : ERIREREE
EEIRAEREEE WAa7
Grade 1 0~2
Grade 1L 3~5
Grade III 6~7
Grade IV 8~9
ER? L D 5]H.,
R EINTBVEFEL TS, BRMEOEES, Muf MIFRZHS DI TE R o7z, BEREE L ARAALHE

TGN X 2EWEH BB S S 0T, HIuERHIE
FrEREORVHELEFEZ S5ND,

BARMEA 27 2IcfS s 2ME V7 F=
I@MLULwr@usuﬂﬂ%@ZM@%ﬁ*%A

. FEG 26 13 76 k. BEERE & LT 5 AEHTN

ﬁ,Bﬁm@ DEMEID D - 72, 1EMET L » AR
FIMRDGE < & 9wz VLR 252, 6 » BEiE 7
V7 F=>0.9mg/dL 23 4.9mg/dL & FRL Twiz
T ORANABE & e > 7o, FBIE, ARBERE 10T T
RN S X ORI AR 2380, REOME
M EE 2R D . WIRPSL0.8mg/kg/day &
GCAP 10 Bl & 2EE 21T 3 » AR 3G H A
By 7 v 795 =>7.2mg/dL 5 3.1mg/dL £ T
{&F, MPO-ANCA 10 EU Kif & 75 - 7z, AEFIX
Z DBUEPE & 72 D {IBE T OWRIE & 7z - Io e RIS
BPUBTITZ 2o 1208, AMEBEENHEOESI
GCAP t HRAT a4 FBEMTH S I L ERTIE
BlTh s, EF18 11X 79 L. 1 » Al o>2B8
R BATIERRR L 0ifE 2%, 6 » A
MmE7v7F=>1.4mg/dL 5 5.4mg/dL & EHL
TN A ko7, BERRIZ GCAP S5 [H

BTRRICAT VY, SRERMR 20 5 i SRAERT R R A

&, 4 fECRMEEEAE LD, TRz, PEE
OEMERBE 2RO, Bl Th-oiz/zd, AR
PSL 0.6 mg/kg/day & GCAP 10 B[z & % BEE 1T
W 3 ABRICIIGEFEEIIE 2 v 7 F = > 7.3 mg/
dL 7% 2.9mg/dL £ T/ET L, MPO-ANCA 20 EU

Lixolz, Lo LRI 91 HE LR i 2 7
fE L7z, BECTIANIEE, MEER 2T L 720,
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HAET 7 v v AEaist

BREEEEE T KIRS Lz, ZOERIZ T VIV
¥ —D7:% ST GRIO PRGN TES, YL =Y

v 20mg WIRHFIZ = 2 —E Y AT 1 AL % HEF
U7z, BRIERY S 3900 X DR L 72 8 R =2 08
fo Tl Eo TeRNERIERGT 570103 ED X 5 %A
FRURRE S K o e D FEZE L T b,

3. BiHMIZx g % BmEkRHRRARR E AL

L T B BRI B 2 fifT L7z 5 41 6 [E 0
fitfio—&E2& 4 wwnd. B ADOLIEH, FEH
B, fEBIE i, FHIMMOIEDSD 238tk U C e
WIZB I - TED, FRRRES BRI Twie,
ER A BRIBEE OFHR RS L B EEF T, fE
BRIREEA®RD -7z, wTFRb AT a4 KoL
AW & BEWEAID R B SN A BT RN b o7z,
ZD:DRMIHINRA 7 oA F & HIMkRMEERE
BETIHEL, winb oMM MmixEk L 7.
fER B 1 MPO-ANCA DR & 272 DT, =D
FRFIEOIDICY 7 a kAT 7 2 RV AEERTT
> 7z, fEHIE i MPO-ANCA 1,000 EU L _E 3 R e
LTl RERICZLLL 7V F=Y o 10mg
ThEE ATl L 2AMMMERELE, 7V F=
V' r 30 mg ~NO¥ER & GCAP 5 [B T I i s
L, FRTEEOREHIZY 7 ar A7 7 3 ROV AR
%ﬁo 7z. FEBIA @ 2 [\ H LER C X % AR

XM EORETHY, RERGLELL L
%L,‘(w?lt&), AFNFVv =V a8 A, dou-
ble filtration plasmapheresis (DFPP) & & % 1
GCAP ZffH L7z, wind 2 HEEICIZFHIREE,
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*4 fbH 5 EAOBETR, BEE Bl

i R AIMH¥CRMERERE  PaO, (mmHg)

CRP

3 § ot SRR BV 3
B eml mekomE/EN SeRE/2ERE T HE (oran) SRR mgss: el
A 61/ GCAP 54/81 (BENK) 1.6  PSL0.3mg/kg/day [~ R iifantiiile &
1mEH 5 & (1.5 R 60 HEHEM
A 61/5 1% GCAP 75 (0,2L)/ 27.4 mPSL 1,000 mg DFPP [
2 [EH 5[] 66 (ENX) (1.7 - 3 days—PSL 208 EPETHT
0.8 mg/kg/day
B 53/%ctk LCAP 61/97 1.2 0—-PSL L BiHnYcE
3 1] (EHR) (4.5 £ERY) 0.4 mg/kg/day HBRZL
IVCY (400 mg)
C 60/ 5B GCAP 66 (0, 8L V¥ Cr 17.6 ~ mPSL 1,000 mg— DFPP [k
5 [H] —N—Z7)/ 11.5mg/dL 500 mg—250 mg— 1| E#RzL
87 (ENR) 100 mg—60 mg
D 77/ B GCAP 92/100 Cr 13.0  mPSL 250 mg— 2L flimeE
5 [H] (0,3L) 7.0 mg/dL mPSL 120 mg— [EL N Q)
PSL 0.4 mg/kg/day
lamivudine
E 62/ FE: GCAP 81/95 1.3  PSL0.65mg/kg/day L  JhEHMcE
5 [4] (EWNR) (1.7 ££R5) IVCY (350 mg) L

GCAP, granulocytapheresis ; LCAP, leukocytapheresis ; HD, hemodialysis ; PSL, prednisolone ; mPSL, methylprednisolone ;
IVCY, intravenous cyclophosphamide ; DFPP, double filtration plasmapheresis.

REFMRE bHBEL, [QEHOMEMmE 3> ho—
NGB ENTER, EFARBRSED S ZDERE
TR X B ERLOD KRS Wiz, EFDO
Pk s UThRMEL EICIRS > TnT,
HBs UEHBMETH D, BIIREELOIEF IR OEES] T
bolzlz®, GCAP 2HtHL, 1HEESEEEZES L7
AFNTV R =V 3 HMOREIRNE S & Rk

DWW PSL 0.4 mg/kg/day & & D i IIESE L7z,

IS OIRERERD &, RO b O ZEYE
g 236E A L U T HaIMBKCRMEER R R R TE D)
ThHY, BEGTIEAFALSLV =YV aroOvA, I
BRI L OFRIRIRZ1TS C LK VRRBD T A~
POBWEPPRNTEX 2 LOHIREZE TV S,

4. MREMEFHZEE : Interleukin1 receptor
antagonist (IL-1Ra), Interleukin 10 (IL-10)

H MERCRA R BR 2 C O PR REMER T O ZH)
WOWTHE LR %2RT, IL-1Ra i IL-1 &4
EYlTVver Yy —EHaT sl LickY, IL-10D
WEERHET 29, IL-10 oEYEHE L L Tk IL-1,
IL-6, tumor necrosis factor (TNF)-a B4 HIEH
» %9, IL-1Ra & IL-10 # GCAP 74E %, LCAP 4
FEF D [ IMBRCRMREbR 2B T2 THIE U 72 R %2 X
1R d. GCAP#i3aiict LT IL-10, IL-1Ra i
HERWCER U, LCAPTRIL-10 X4l Tz
BWT, IL-1Ra x4 Bl 3 e BT, IHERTICIE

LCHREBRTZOEIE EA LY. UEOFHRIVE
MiBkRMREER AR £ U S s TRREER T3 A
T2 2w, WEREFICBEES L To s REELE 2 5
ns,

5. TNF L &74%—nZEE

ANCA BEME R OREICBES T 2 TNF-a D b
DAMERE, R L CEET Z 2BV TS
—, TNFv+& 7% —1 (TNFR1), TNFVv 7%
—2 (TNFR2) ZREL TV, kA SHLOREH
Mifgicfmb D TNF-a 5L ST S & X121k, TNF-
a DWHE -7 i E B RE L2300 4FHT
TNF Oy 27y -t ahs, ZoaEtt
TNF v+t 7% — (sTNFR) & TNF-a 234 % %5
BFHRREET LI 5, ZEODOSTNFR O FE X
TNF-e I & 2 fifafgEL RE QI @ <7, [l
BRRMAEE R L% T, Mmd sTNFR & #Ek Bk
D TNF v & 78 —DREOEE 2 HIE L /iR 2K
2127799, sTNFR1, sTNFR2 i3z 9 1 & [k
R EBEERE CERIC EA U, R XED
TNFR 1 OFETIE HMERCR MR BB IET 3
LIEMCH D, FRBEK TNFR 2 13 5 Bk R 0 F bR 5
BRI C—EDMEAZ /RS o fz, HIMBRRAIN
PrEFEHR O sSTNFR & & 8RBk TNFR 1 #3R1E
TOHR» S, HEIC LD TNF-o fEHCHIHEIE 2
FbE2ECDARENEZ 515,
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IL1R antagonist 1L10 IL1R antagonist IL10
(pg/mlL) (pg/mL) (pg/mL) (pg/mL)
P=0018 P=00431

160 -

2000
[ 4000( 80
5 140). 70
3500 -
1600 |-
120
3000 |- 60 |
L
100/-
1200 | , 2500 | % L
L 80| 2000 - 40 |
800 -
60} 1500 - 30 -
/
/ 40 1000 | 20+
400 |-
20} 500 |- 10
5| 5r
0 ————— 0
GCAPET  GCAPi GCAPHI GCAP#: LCAPHET  LCAP# LCAPHI  LCAP#
IL1R, interleukin 1 receptor; IL-10, interleukin 10
1 GCAP, LCAP Ei#2® IL-1R antagonist, IL-10 DZE&) (T & YT 4B T3H)
sTNFR1 STNFR2 EEHIBRTNFR1 5810 ERIRTNFR2 IR
P<0.001 P<0.001 P=0.0535 ® P=0.733
® *) —— ® 1 2001
200 2001 140
180} 180F
120}
160} 1601 150
140} 140+ 100+
1207 1 120" 80 |
100} 100[- 1001
80 | 80 60
60 60 40 + 50l
40} 40 -
| 20 +
20 20
0 0 0 0
0 #®

;U] # -0 ® Hil #®

sTNFR1, soluble tumor necrosis factor receptor 1; sTNFR2, soluble tumor necrosis factor receptor 2

2 BNBRRIERBRERARNEO TNF L2759 —0FE) (Y L UEFRT4BTE1A)

TIAERE ICHE S FIRT 29, K3 DI L HinEk

R R EEEZICII CD 63 OFHBIEECETL

CD 63 iZ KRB DIFHFERTIZ 7 X — VIR T TEYY, HEC LD ZhslEEfbomekafrE s
ET 5, FERkt~—»—ThHv, EHLL itk TeRIREMEDIFE 2 S,

6. CD 63 DZE)

54 HET 7z vy REEHEE 28315 (2009)
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(6 P<0.05
1207 —

100

80 |

4|

20 r

AT ®

X3 BmBRMEEMREFARROFENE CD 63 REANEE
(k> & YEFRI %18 CEIR)

.8 b W IC

MPO-ANCA BIE#EB £ DiR#E L LT, HIMERRM
Jabk e & AR PSL 0.8 mg/kg/day D fEH# I,
BHRDY X7 DL, BREREBCENTHE %
Z 65, ANCA BAEEIME KRR FZ I EEE T IV
DFRIBIELELVHDOHBHD, FHREEDIZDDH
MERRAFEBR KR ORI DV TREEL T b

HET 7 2 vy R EEHEE

Ei3b 5.
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