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Mycophenolate mofetil in induction and maintenance therapy for juvenile onset severe lupus nephritis

Tomoo KISE*! and Hiroshi YOSHIMURA * !

*IDepartment of Pediatric Nephrology, Prefectural Okinawa Nanbu Medical Center and Children’s Medical Center,
*2Department of Pediatric Nephrology, Prefectural Okinawa Chubu Hospital, Okinawa, Japan

g2 K

ANIHFERE O FRE L — 7 A B R OTRE A, MERFEIEICB W T a7 =/ —)VEE 7 = )V (mycophenolate
mofetil : MMF) Z#&4. LT L 72,
F ik MRS R BN RS K ORISR v 4 — - 2 OB R v 8 —/NEEEEHC ARBE L,
B £ 212 C International Society of Nephrology/Renal Pathology Society Z & % L — 7" X 4 2003 F0HICE T 5
I & 72 1 XIVRL L W L 22EBNc s L, AT a4 FoO0 295 (30 mg/kg/day, A 1g/day) % 6 % 721 9 [nliti
L, TH7L F=yu vt MMF ZBli5 L 72, MMF & 300 mg/m>2 S BtG L, BITERASZ2 w2 iR L <
I~2ERT 1g/m?F CHE L 2 L%, WMtk s Lz, 7L F=vu it 1 mg/kg/day (5 K 60 mg/
day) 2> SBHER L, ERARREIR, BAEREHRIC X DR L 72, RG> S 6 A AZTMEA, 6 2 H2 5 2 Fi% i
FRfk & LT L 72, 289 X =% & L CIigalitkfii (C3, c4), &R/ 7 v 7F=vi, miE7Lv7 sy, B
F&fE (BUN, Cr), VL_m#H DNA Yiff, #OAT7uA FiGaEZHoQAREIRHEZTo 7, 2 EMEGH#T
BHEREIT> 7,
¥ R ROICEREAREEZT o7, B e Hl, LR 6#l, FHHERIZ 12662172 B TH > 7, TR AN
TIETRTONT XA = PHREICSEE L 72 (p<0.05) . MERHEEET 2 EMIBIZE L 72 D13 10 #ilT, BMTAN &
L CTHELL 7289 XA —=2137 (, 2fIChffz iR LT\, FAERIE 5 BIchifr L 4 § il o g s
HoNTe, BIFERIZBEDS 3 6, EYhECTHIRIEE 3 6, FEECCHIMAEZ 5V ABEZ S L Iconi 2 flTh > 7z,
AL AR, HIMERIEA 12 22225 720 MMF Z ik L 728 2205 72,
¥ B 0 MMF (/NEIITERE D B )L — 7 AR OGN, MERFEICE W THMNTH 2 2 L3RRI nr,

Objective : The aim of the present study was to evaluate the efficacy of mycophenolate mofetil (MMF)in the
induction and maintenance therapy for juvenile onset severe lupus nephritis.

Methods : Children with severe focal, and diffuse proliferative lupus nephritis were treated with prednisolone
(initial dose ; 1 mg/kg/day, maximum dose ; 60 mg/day) and MMF (initial dose ; 300 mg/m?*/day, increased
to 1 g/m?/day) for 24 months after high-dose intravenous methylprednisolone (30 mg/kg/day). Urinalysis was
performed, and renal function, and albumin were evaluated. Serum anti-double-stranded DNA antibody, and
also serum C3 and C4 were measured. The duration of induction therapy was defined as the initial 6 months
after treatment. The duration of maintenance therapy was defined as 18 months after induction therapy.

Results : Twelve children (mean age 12.6% 1.7 years) were treated with induction therapy. With 6 months of
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induction therapy, urine protein, and serum anti-double-stranded DNA antibody, decreased significantly (p<<
0.05), renal function improved, and albumin, serum C3 and C4 increased significantly (p<0.05). Ten children
received maintenance therapy. No patients had renal flares during maintenance therapy. The mean prednisolone
dose was tapered to 9.2%2.3 mg/day. Among 5 patients who had a second biopsy after MMF therapy, 4
showed a significant reduction and one had no change in histology. Major infection episodes occurred in 5
patients - Herpes zoster in 3 patients, bacteremia in 2, and hair loss in 3, respectively. No patients discontinued

MMF therapy.

Conclusions : MMF is an effective induction and maintenance therapy for juvenile onset severe lupus nephritis.

Jpn J Nephrol 2012 ; 54 * 86-93.
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efEr) 7= F =7 A (LU, SLE) X, 15~20 %7%% 16
BAMO/NRHIC B E NS L vbi s, ANEBIFES]
IR E L CERIETH 2 2 £ 0% <, MRS EAKRE
E IR Lo B BRI E1 SLE RO 60~80 % T
Ao, BAGI L L CHEEICSwEEnEY, BRD
77> % International Society of Nephrology/Renal Pathol-
ogy Society 12 & %)L — 7" AR D 2003 F8H(LLT,
WHO 2003 fE53H) 128 W T, IVE D EfE L — 7 A B R
%<, KMBEARARICELHIE 18~50 %L ) ME b b
%Y,

HREV— 7 AERDIBFIC BT, EFEIa 7=/ -
li2€ 7 = 9 )L (mycophenolate mofetil : MMF) 2573 H & #1C
BD, >7ur A7 7 3 PR OV AEHERE (intravenous
pulse cyclophosphamide : IVCY) & ik U C, B AL,
MERFREE & L Cldd 2 < L BRI RIS T, AIfEHIEA %
WwEVDNDS X)o7Y, L LANEBIOHE 1Z 05
Th 5%,

Shlbtibiiik, ANRIELE L — 7" 2B R YT R L
TIBWHBIRR & D MMF %2 {1 L (BME AL E L TR
TUuA FoOVAFE L MMF, #iRikE LCA7aA K
& MMF OitH]), HRTh 7D THET %,

MHEREFE |

2004 £F 4 H7p 5 2010 4 3 H £ ToOWIRIC, Militizh
bR S X ORISR R v — - ZE DR
Bt vy —Ic ABEL, SLE Ok 27z L 72 5Epl o 9
B WHO 2003 40 BICCTII(A), IV, IV(+ V)AL 2L
ToREBl 2 NG E L7, F7z, SLE OIGEIEDIEEEE L T
SLE disease activity index (SLEDAI)” %> Austin 5% ® activ-
ity index %z g¥iffi L 7z, BRIREEH £ 72 X EERERE D 255

BB EBZ LTV, MMF #5- 24 7 A DR IS A % ifT
L7,

EREJIFE IR AT R A ROV R % 6 % 721F 9 [AlfifT
%, 7V F=vuari MMF OffH%fTo7, A7aAF
7OV AREENE 30 mg/kg/day , e RE 1g/day & L, MU
BYLOREE, A ACHikoREICTREL 72, 7L
F=vuavix 1 mg/kg/day (B KRE 60 mg/day ) > & Blkh
L, BRI, BEREIEL L Tokidiud 4 8 2
12 10 %3 DM L 72, MMF (% 300 mg/m*2> S BHME L, i
ERD R COZRERL T, 2T 1 g/mETHELT
2 ARG L 7o, Wk & L7

LRI R B2 OKRE K TR T B L RiEE I A
Y7 A=hLFavey FEETMME ZHL %,

TR & HAN DRI %2 5E§ 5 72 12, BRRREIR &
BRATAS R OB %, JARBARERIE 2 BRI Lic 2B, 20
B 1 AHATEIATo T, MERMIR(RER/ 7L T F =
vz Et), B, W7 L7+ =, MiERESE, &
fRE, F VAT IF—X, TV Sy, L EH
DNA #ifk, ffithk(C3, C4)Zfr-o72,

FRE AR X MMF B A2 5 6 7 H, HERPFELZ
MMF A5 24 7 B2 BEHIE & L7,

a2 223 B0 & % ¢ #E (M BE) 1< X - CHER
L7, p<0.05 ZMEHANICHERETH 5 LWL 72,

| .

MR 12 HITH 6 Hl, LW 6BITH>, 12 HlD
SLE FRERF D 5% Table 1 1278 L7z, SLE 2Wili Dty
AFnIE 12.66£1.72(10~15) /&K TdH > 7=, BIELHIR D b efid
i 24 7 H (9~84 A H) T, MMF # 53 i 1% 20
HHO~28 AH)TH o7,

BIZWIRG X O BEMEINIR F 2 13 EHREZRELTE
D, AT A ROV ZEGERIIGER £ 72 3 1ERICE ARz
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Table 1. Clinical characteristics and laboratory data of patients before therapy

Patient Gender Age Renal Activity BUN Cr Alb Up/Ucr U-RBC
(yrs) biopsy Index  (mg/dL) (mg/dL) (g/dL) (/HPF)

1 F 15 NG(A) 14 8 0.4 3.4 2 30~49
2 F 12 NG(A) 12 35 1.3 2.2 5.1 20~29
3 F 12 NG(A) 19 20 1.1 1.9 9 >100
4 F 11 NG(A) 15 15 0.6 3 2.3 >100
5 M 10 VG(A) 12 11 0.5 2.6 1.4 20~29
6 M 14 NG(A) 13 46 1.3 3 0.8 30~49
7 F 13 m(A) 7 11 0.5 4.1 0.1 20~29
8 F 13 NGA)+V 19 17 0.6 2.3 7.9 >100
9 M 13 NG(A) 10 51 1.8 3.2 0.7 >100
10 M 14 VG(A) 12 64 1.4 2.3 9 50~99
11 M 10 NG(A) 10 13 0.5 1.7 2.7 >100
12 M 15  NGA)+V 16 55 1.7 1.4 3.9 >100

Renal biopsy : renal histologic WHO lupus nephritis classification

WEfT L 72, BAEBOKE I 2003 4£ WHO I (A) 7Y
231 4, IVG(A) 23 9 5, IVG(A) + VEIR 2 T H - 72,
activity index (X127, TVILIZ 10~19 TH > 7z, Table

2 \TIRIGHREBALAED, EWEBAG: 6 A H, 12 A H @ SLEDAI
A a7 % L7, GHEFRETO SLEDAT A 2 711 26.1
THY, 6 4H, 12 HHKE HIZBEDLAS N,

ZWilRF 12 3 Bl CHEE R BIMER DI A &tz WIRIEL
i 1, BEREIER 1 6, dEAHI 1 FlTh > 7,

AR OME L, A C3, C41H, IREH/ 7LV 7 F=
v, EEERE ORFEER, G727 L7 F =), E7 V7
S UAfill, i HEH DNA Fiff, BORX T a4 PG TT-
72

1. EMEAEE

MEREG 12 BITH > 7, FEIER;, MMF Bils 6 7 HE
DA R % Fig. 1A, 1B TR L7z,

I A1, C3 23FEAERF 26.5+£8.92 mg/dL, 6 1 A%
1213 101£16.1 mg/dL & HREIC EH L 72 (p<0.05), C4 b
AR IS FEAEIRF 1.9E1.45mg/dL, 6 7 H£I121% 18.3£8.48
mg/dL & HEIZ EH L 72 (p<0.05),

IREF/ 7 V7 F = v ik, FREREDY 3.74+3.23, 6 B H
#ld 1.72£1.19 EARISWED DA 6 7z (p<0.05) .

s 7V 7' 2 EIEFIER; 2.59£0.78 ¢/dL, 6 H H%DS
3.80+0.38 g/dL & FHREICHM L 7z (p<0.05),

Bk, IRBEFRDVFIERF 28.3£20.1 mg/dL, 6 7 A
#TIE 16.1+4.1 mg/dL & HREITIE T L T 72 (p<0.05),
Mg 7 v 7 F = v IEFEAEREDS 0.94+0.51 mg/dL, 6 » H#%
7Y 0.57+£0.13 mg/dL. &£ HREISMET L T (p<0.05),

i E 4 DNA HiiR I3 FIERF 341+96.71U/L, 6 A A%

Table 2. SLE disease activity index (SLEDAI)scores

Patient  Baseline 6 months 12 months
1 24 17 17
2 44 12 8
3 23 14 16
4 30 2 2
5 26 16 2
6 25 12 4
7 20 6 8
8 22 16 4
9 20 12 12
10 27 16 12
11 25 8
12 27 16

Mean 26.1 12.2 8.5

23 15.9%+10.1 IU/L &E BRI T LTz (p<0.05),

FEORTa A PO REIXIRERGRD 36.3£10.3 mg/
day TH D, 6 # AKX 12.31+3.95 mg/day & HEIZJRA L
Tz (p<0.05),

2. MEEE

WEEGE 10 BT d - 72, FEIERE, MMF Bith 6 A HIR,
24 H HEOBAFTHR % Table 3 128 L7223, TRTOHRE
T 24 7 HRFIZFERERF E BREZ b o THEL T 7z,

S A X C3 23FIERF 26.5+8.92 mg/dL, 6 A HEfIZ
2 B, 24 A HIFEI 88.31+12.6 mg/dL & 1EH il % #EFF L
Tz, C4IIFFERF 1.911.45mg/dL TH Y, 6 A HEEIC
i B5R, 24 A HIEZ 1374530 mg/dL & 1EHfE % #EFRF L
Tz,
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Fig. 1A. Values of parameters at baseline and at 6 months later in follow—up
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Fig. 1B. Values of parameters at baseline and at 6 months later in follow-up
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IREH/ 7 V7 F = v Wi 5 R
3.74%3.23, 6 B HRpIZEA, 24 2 H
Ril 05£0.67 £ S 5L 72,

Mg 7V 7 2 EIEFERE R 2.59+
0.78 ¢/dL, 6 7 AIRFIC L5, 24 A Al
Ik 4.03£0.35 g/dL & IEHE 2 HERE L
Tz,

BIPRRE 1L, IRFBERDTEIERT 283+
20.1 mg/dL, 6 % HEHIERfid~ s,
24 A HEfZ 11.0£2.10 mg/dL & IEH
EZMERL T, 7L 7F =
EFERERF 0.9410.51 mg/mL, 6 7
I3BE L 24 2 HEE 0.57F0.11
mg/mL & IEFEZ R L T,

Pl EH B DNA HifR I3 FIERF 341+
96.71U/L, 24 A H#1% 13.8£10.31U/
L &EHREITHA L 72 (p<0.05),

AT v A F L8 IXRERG
IKf 36.3110.3 mg/day, 6 A HIRFIZIi =
TETED, 24 HHFREZ 9.2£23 mg/
day ¥ TR TE T 7z,

Fig.2A, B IZ R WiElo A 7w A F
POV AR S ZDOHBOREOR T a A
F& LGRS E R L7, JEH 9, 10,
12 ITB W THAKPEIMLEDGEEH
TS 7 7V NZHHLZ, Tk
I & AR B H % 0.6 > Tl
ML72b T, MEERAREAL L
FHL2bDTIEARW EHBILTW»3,

Fig. 3 (TR 6 A HIRRE 12 4
HIRt D C3, C4, i HEH DNA Fifk, #%

Table 3. Comparison of parameters at baseline, 6—-month follow-up, 24-month follow—-up

Variable baseline 6 months 24 months p value

(h=12) (h=12) (n=10)
C3(mg/dL) 26.5+8.92 101+16.1 88.3+12.6 <0.05
C4(mg/dL) 1.9+1.45 18.3+8.48 13.7£5.30 <0.05
Up/Ucr 3.74£3.23 1.72£1.19 0.5+0.67 <0.05
Albumin (g/dL) 2.59+0.78 3.80+0.38 4.03%0.35 <0.05
BUN (mg/dL) 28.3+20.1 16.1+4.1 11.0£2.10 <0.05
Cr(mg/dL) 0.94+0.51 0.57%+0.13 0.57+0.11 <0.05
Anti dsDNA antibody (1U/L) 341+96.7 15.9+10.1 13.8%+10.3 <0.05
Prednisolone (mg/day) 36.3£10.3 12.3+3.95 9.2+23 <0.05

p<0.05 for comparison baseline and 24 months
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Fig. 2A. Prednisolone dose (mg/day)in patients(1-6)
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Fig. 2B. Prednisolone dose (mg/day)in patients (7-12)
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MMF #5- 24 71 H DA I FRAERR %2 JitifT L 72
DIE 5 HITH > 7z (Table 4). JER 3 1ZFFAMIC
T LIXIVEIT®H - 7253, activity index 1% 19
5 6 ICBEE L Tz, o 4 #illd WHO 2003
FE7HH, activity index DWW IUTE LT H ks
MAH LN,

3. MMF QOEHERA (Table 5)

24 F HoOBIEWIRIC BT, HIMBRIED, IF
W, EIRBBIE % R0 7 iERE e o 72, 1
{LERER 2 RO 7HEFI S 72 <, BBEDFHFAIL 3
HlcH SN0, Az RIET S & %<
BB L 7o, YRR, WIRIEERERED 3 B, F&
BCCRINGE 2 58 W ABE 2 B L 72628 2 il d -
7o BIEAIZ VTS TG A A 6 L7,

z =

HfEL— 7 ABEROERE, AT F9%Z
DL ERY, BEEEEOGHED - DI HIEH
CBBEREBIR TN E & &, PR S FAER
TIRATFOA ROV AFEDHEIE S N2, X
THA FEEIIEIRNTH 5208, |IE, BE
B, BRI, MUEVEEEA, EYYE, RE
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Fig. 3. Values of parameters at 6 months and 24 months later in follow—up

patients
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Table 4. Renal histologic WHO lupus nephritis classifica-
tion pre/ post treatment

Table 5. Adverse events

Patient Initial renal  Follow-up renal biopsy
biopsy (24 months follow-up)
3 Activityindex  IVG(A) NVG(A)
19 6
4 Activity index  IVG(A) il
15 4
5  Activity index NG(A) i}
12 3
7 Activity index I I
7 0
8 Activityindex ING(A)+V il
19 5

PREE (RkINRE, EPIEED) 72 EoRIFERS IS NTH HY, iR
AR D> & 6~8 I TIZ 0.5 mg/kg/day FLEE £ TR T
LWL H B,

1986 4F12 K [E National Institute of Health (NTH) 23 A D
FRERIME L — 7 AR RIS LT, 7 v 2Ll o
ERICEE D W 2T a4 ROV R L IVCY O OF %
EBHNTH B EWE LY, Z20EAI L) BHEEO TR
EATOA FORIEMIFFELSKE L, LrLZD—F
T, MEHRE, WY, PN, B & £ IVCY
X ZEIERY, X512 IVCY 3 A H 2 L offERidkdh o
FRDHRIEE > T E 72,

2000 {ELLFE MMF ORISR I ND K 5 icm -7,
Chan 5 13O0 F AMERIGTE L — 7 A B RO EMEAEL L O
HERIEIEICB W T, MME 23> Z7a i 277 3 FEZNIC
fe < 7HFF A7) NIRIAEE & EOMEE R L - L&
L 72", Ginzler 5 1B 140 B 1) % 5T MMF (< &
% 24 AR O EME AL IVCY & LB LT X b AR TR
&TH D EREMOTT0BY, Z20BOWETIE, HHLY
ANFRIZB T 2 2058E MMF & IVCY 3% TH 2 L Dt
AR Z 1018 R GEIR T 13 TMMF 135 R Ak L
TIEIVCY &A% B RIRDFAETEIEMIZ v, &
VI Mo T B,

ANVHAFERE D BRE L — 7" A BRI E W THRARBRDZ)
RS N2 28, WwEFIZAETH 5, Falcini 5 1%, 5~
18 i T2 Wi S 1172 SLE %iifhil 26 Hlic % L MMF Z #5451
(500 mg/day 7 5 BHIA L 1.5~2g/day £ THIE) 1 M
7 A4 u—L7kR, 26 Bt 14 flcAT a4 FiRERRE
R 7203, MMF BRIRINEFEE D 7 2> o 72 17 Bl 4 BT
ROMEIT2RDT LWL T2, Hobbs &%, B4
T WHO 2003 £ 8HICB W T ILEE & B L a2 5

Phase Prednisolone Mycophenolate mofetil
(mg/day) (mg/day)

Herpes zoster
Patient

6 Induction 40 1,000

8 Induction 40 500

10 Induction 30 1,000
Fever (suspect of sepsis)
Patient

3 Induction 20 1,500

10 Induction 15 1,000
Alopecia
Patient

3 Induction 30 1,500

6 Induction 20 1,000

8 Induction 40 1,000

Induction phase : six months after methylprednisolone pulse
therapy

A FAVA3E, tFaxsrouxy, FOX5F04
iz z < MMF % {lH L (%581 300~600 mg/m?), 6
A A, EROBGE, WEEHMROSGE (T, AR 6
Bl 1 Pl A) % Atz EHE LT 52, Buratt 513,
BEL 72— 7 ZA BRI MMF 2 L (5813 1.25~
225 g/day), VIEDBRIZIIZNIRDH > 72 DIVEDERD
T ZIHT 2 2 L3 TE Ao b BRTW 22, Db
D &Iz, ANRHITIE MME ORI & Tld 7% <,
L — 7 A RIS LT L AR TIE RV E v
WEASND,

NS DMK LT, bbb DR T+ azhE
EHFBIEDTERLEEZ D, HEREARLEICBVT,
12 Bl BT T — % OWE LR AT a A F oL
W) REREZEL ZENTE L, DETbntbnw ®EwiE L — 7
2RI LT IVCY 2172 72Tk, 11 flicAgkz
v, 1AEDLERGE L 72 8 o 5 &G RAFIE 4 41, 72D
4 B HERFBEE ISR L, IVCY OFEAZ{T> T
219, Zuc LT ABRICE W TIE MMF #45.h oI
BlZ 3T, MMF 28 IVCY & D b HRITH -7, Wl
0D ROMEREIGE S A ERE E L TIE, MMF O#5 5
IR Lo, W26 AT a4 POV AEEE
BHIE L, WREOFEHZ Lo DfTok 2 tBEZoN 5,
Paredes %, Pecoraro 5 2% 10 flloFr7zIczis sz —7
ABROBIIC AT a4 ROV AR E MMF, 270 A
FINIRIARE 21T, EAROWEE L AT a4 FiiEO LR
ZEELTRRY,
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MERFRRIC BT, BAEMIZELT 22 %K, AT
oA FLHERT 2L HETH S 0.5 mg/kg/day AT
(FEBRI2IE 10 mg/day) Z#ERF T 5 2 L 23T &, /NRIIF
i L — 7 A B R OHEEEIEIC BT, MMF 2 L 2 4¢
DL R @ BIEE % T o 72 75 13 Fujinaga 5253 3 fl, Dit-
trich 597234 il & 72 <, 10 BIOFBBIZE DT F 1 ARWF%
& MMF QA2 ZRE L Tw 3, AT 4 5EHHEHH
WROBEENASITE D, HERTIVRITSH - 725EH 3
IZEWT D activity index 1 FFINCEGE L Tz, HAERK
W, SRBRORIC IR 7 0 o 72 SRR DfHEA L S = —
Wem sz, HEH 3 IFFEMG TR L Tl e
HHEHLTE D, EHA ENRL T WHO 2003 4575
BV THHBGROUEELA SN2 b Litkw, B3
EIFHOTOL U ESBHOMELE %529,

RITERICDWTIE, MMF ZHIET %13 & O BB A
SN o T, WIRIEED 12 Bilrh 3 4125 %), FEEUC X
2 ABehs 12 b 2 (16,7 %) & & dut- 23, @ H Tk
Mengong & X AFRIEE DS 19 Bl 3 411(15.8 %), i,
IMAE S 19 Bk 3 41 (15.8 %), Chan & IZHPIRIEE 23 32
Bl 2 (6.3 %), Abi%x%T 2 EgE S 32 Hildk 2 Hi
(63 %) EbbhdOBE & h b7 < %5 T 5, Men-
gong 5 DT, AN EMEE AHEEL & LT MMF 2
g/day EFEOATEA FZ 6 AHES5LTED, Chan 5D
WG, MU RABIANDELfFE AREE L LT, MMF
lg/day ERRITAT A FRIADD 6 4 A IxH 5 R %28
FTIfT-> T35, INSOHEEWET S E, MMF O
Bhgizbnibnolafls% w3529, AT F
2V AP & DA G DY EIHIZ I L Tw B E
BEZOND, ok, BT AFEEMIT BRI 3R
ZLTELSLEDLD 5,

RO & LTI, EfEIBThs L, Bl%
A 2 E LN 2 DT oD, SRIBIEGIE %
T & EHIT, MMF #% 7 HOTHRR O AR BIERF O MK
% EEEDEEHBOBEICOLTHRH L T E iy,

A

ANVAHISFSRE O B )L — 7" A B8 D BRI AR B X Ok
B & LT, A7 a4 FoSLAEEE MMF, A5 04
F & MMF O#5.13, ZIRNREREETH B 2 EDRBX
nr-,
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