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Rationale and Strategies for Diagnosis and Management of Lupus

Nephritis

o a 3
ﬂﬂ.luf?j'] GRERA LR
LLN%TWI‘A'@\‘L@] NNEINTIN IﬁdWHTUTaW?;‘iN@T]‘aLﬂgT

Tsalndnisugiia (Lupus nephritis) wutszsnnie3emils
maq;:iﬂ’m systemic lupus erythematosus (SLE)"? uay
usngddnmosmaduhe wasdedialwiihy SLE lag
M3391A9) lupus nephritis ANAINNNANYDI American
Rheumatism Association (ARA) aﬁmﬁhﬂ 1997 fla M3
aranuliséinlulasizannsaifiosnnndl 500 xn et

A 1% . i A | A
Vaaematlaanizeny dipstick wullsfiusnnni 3+ vise

399N cellular cast

wendnsidialsa

mﬂwé’ﬂgmhﬁaf«gﬁuwudw Lupus nephritis 1AM
msea autoantibody 90 self-antigen a2 double stranded
DNA, Sm antigen, C1g 910 auto-reactive B La¢ T-lymphocyte
cells TINAUANNNAUNGTVDIWLIUMNT phagocytosis Va4
macrophage cells ﬁﬂﬁm‘mé’@ immune complex /6
a9 WA IAAMIELEN immune complex lle ¥ lAaNS
ﬂizé’jwnmumié’mau WA inflammatory cells, complements
WaY inflammatory cytokines 3¢ fie WiAeWeNFanWle
laenalneasmafia immune complex fuWenFamnle
asnsausldit

1. Immune complex formation fci'mslmr:yﬁmm
antidsDNA Fuffy DNA lunssuaidon wiifiemssvan
13004 glomeruli Way renal tubule I@EJ‘W‘U’J'W immune
complex ’ﬂ‘m@slmyl LL@%U?S%U%GSHNU’%L’JM mesangium

e subendothelial 989 glomeruli &1 immune complex

Yo v (% ‘&‘ (% va a 6 tﬂ‘ v
Ifsuduatiugle 14 Sumew 2552 16dRaisle 18 Sumes 2552
Fosmashunduatiufioda 5.0.00m sivenadl wanlsala neseeanTss
Tsamenunanseaangind oune3n wamzwi nval. 10400

WIALAN LLazﬂ‘szf«;mﬂ%wq@aa@Nmmﬁa%u glomerular
basement membrane (GBM) LiagaealLaLinh subepithelial
289 glomeruli WAIAANTINILAUILUY complement L&z
chemotactic neutrophil U mononuclear cells ﬁﬂﬁlﬁ@
wensammlndniausnuan

2. Autoantibody l1nszualAaning cross reactivity it
non-nucleosomal glomerular antigens (planted antigens)
U4 GBM 909512 lupus nephritis vh [#iAaiu in situ
immune complexes WAINILFWHTUITU complement LAY
inflammatory cytokines Aiialasniay

3. Autoantigens o¢jme/lunszusidormgalifaotmeln
9 u& autoantibody MNNIzUEADAMNNFUTY antigens

Aioudls in situ immune complexes

adamenugnassl
;:‘ Y A L. [ 1 G ;:; 5
il HAGILLIANTR lupus nephritis EJGVLNLﬂW/WﬁWULLH%(ﬂ
1 < oy i a (% ql dl | A

aEJNVL‘Eﬂ@ﬂNWU’NmLLN@VLGﬂ&LUL@EJ’Jﬂ%LWN@’JWNLﬁHG@]BﬂﬁLﬂ@
150 SLE uay lupus nephritis aNMSANEA7ENNLN
;:Jﬂwﬁﬁ polymorphism 989 immunoglobulin receptor
UURITAS macrophage vL@?Tl,l,ﬁ' Fc-gamma-RII-H131, Fc-
gamma-RIlla-F158 receptor Wag Fc-gamma-RIIIb LA
ANHELNEIIMSIAA lupus nephritis WoNunaINNNEaS

macrophage YNM3MEA immune complex WMMeanas

IMsuazaIMsuaasaadlsa
#thel lupus nephritis fa1m3 wazamsuaaslumans
zumaseme leganmstinwneasdidewlduansanmsuas

seunehee) lwdihe lupus nephritis fameofi 1° Anwauzms
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Finlsaead lupus nephritis WLFITIEIL LaLtaarIEy
gadlsaiiuszeee) 16 laesnansndsuiinan Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI), British
Isles Lupus Assessment Group (BILAG) %38 Systemic
Lupus Activity Measure (SLAM) WU MIuaadn
vlmwﬂé’ﬂizmmm‘%awﬁqﬁmﬂuﬂwmmr;}ﬂaa SLE il
Fasananwesanwlanuh aqﬁﬁmimiﬁuaq lupus nephritis
geflsdarat 80-100 daulnajvasiihesnnuunmedhaoims
o Tlsmsiidadanuns fdeymsanudiu red blood
cell (RBC) cast %58 dysmorphic RBC laanavi ldevise
Tusfusaanan mavhomaslanaa Sfuanasulafings
aa’wﬂsﬁmu@ﬂw lupus nephritis Aa1MsuaaadlsARAN
wmaézmLL@]’Mﬁmﬂmm@wﬁmeLm (38N asymptomatic
hematuria %138 asymptomatic proteinuria Lﬁﬁ\l(ﬂéjﬂl,ﬂlll,m‘]_l
nephritis 39 nephrotic syndrome (Iﬂiﬁﬂuﬁaammmdw
3.5 N3N) Anlsnuathimngiicenh rapidly progressive
glomerulonephritis (RPGN) uazaugavheriansaelasnisy
L%a%q (chronic glomerulonephritis) 4aNANDINTHFAINI
loanwensanmwlu glomeruli u&a K138 lupus nephritis
ANaNInFTIANENSEn I renal tubule A tubulointerstitial
nephritis’ lHAe renal tubular acidosis (RTA) %GWU
VLGQWJ%W&;SJ type 1 RTA fifvsiultussdenlwdand uay
type 4RTA fiflassultupmizalwdangs uasmaianens
AMWaIN immune complex azan luanadanta Fun
immunoglobulin microvascular casts %30 lupus vasculopathy
ﬁammtﬁmmé’mmjmmmi thrombotic microangiopathy
1N thrombotic thrombocytopenic purpura (TTP) 1% uae
SnavnlfRaeanasulafiagsludiag lupus nephritis®

ManTIaMevsLfiifinig

doulvnjvasdile SLE Wnawaneta anti-nuclear antibody
(ANA) gelisiagay 90 ualenusazasiiessosas 30
Fot ANA Fotufumeanmassasiodu (screening test)
Nathemiias s aendlsfionaulumjaasdion SLE
Tinaausio ANA azl3ifin lupus nephritis 991979 Anti-
double stranded DNA antibodies Eﬂumﬁﬁaﬁa lupus
nephritis fanadumzazasgsiviaeay 90-95 ussienmil

1%ﬂ1i@]i’3ﬂ§ﬂLﬁHd%@&lﬁ3 40 ANTEHUYR antibodies titer
XK L. K A | A
aamnUaNi activity 209l30 9iUselomlumstiefioeny
SN LAYMISR9I9 Anti-Sm antibodies Auselemiluns
ade WUAenTU anti-double stranded DNA antibodies
fio fanadunzazasgeisiosas 90 e lumsnsa
Jues3oEay 30
Aan (% 1 Uy A [ o a A

myiadednh afllodniauf5Y (renal flare) W30

manaufuianslen (renal relapse) aédfuams ans
- R

waRIRRTNNS e warmansameviasU ARmaTiUAeuutag
lun Banoudadoauaslutlaenziiaa lneanzd RBC
cast %138 dysmorphic RBC {in2% U5snoslusfuluilaaniy
isAvansTnngsEy nephrotic range 16 mavham
209l0a0a9 IneananInyUseiinaIne blood urea nitrogen
(BUN), creatinine %38 creatinine clearance MIANY
W0952AU anti-double stranded DNA titer WazMIaAA
20932611 complement lazianz C3, CHBE0 HaN3§137a6
naANaEANRUBTIUANNTUILTIHeNBEMN AR Ustoehs
{sfinuiigfiae lupus nephritis untldiaMauanes
nam ld¥aian Suudassudunnnensannladuadusa b

nsazdwiie o (Renal biopsy)

Renal biopsy aefslemiiolsmaitadelsn Usuin
mma;mmmaﬂ‘m Lazmanennsoilsn Wataalumamouss,
nssnmdthedely fil lupus nephritis tneneflifiesams
male TlansnanlimaAifiaselse SLE 16 mssmranensanm
loensmnisuanfenmsdfiasiy lupus nephritis 910 1) M9
ATIAMmEmAia light microscopy WU hematoxylin bodies
usinehalsfimamuiies3oeay 2 982 lupus nephritis
WOMINTIANY wire loop / hyaline thrombi %ﬁLﬁ@mﬂ
subendothelial immune deposit YNWNTLI capillary )
§ vi3aifin thrombi §adlss capillary lumen 2) M3A37a
immunofluorescence (IF) £aa6in immunoglobulin %ﬁ 3
isotype (IgG, IgA, IgM) 39uNU complement (C3, Clq)
Bendnuninafendin IF wLih “full-house’ 3) MO
semaiia electron microscopy WU electron dense deposit
ffim3(3896984 fibrillar 2118 10-15 1 lsusas s

“fingerprinting” W3R TIANU electron dense deposit M ﬂ%
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renal endothelial cells 5803 “tubulorecticular inclusion”
wstaenslsfienudnuos tubulorecticular inclusion §8NTEWL
vy DX L AV e
%ﬂu@mg HIV nephropathy Wagythe hepatitis C flésy
¢ interferon-alpha WY renal biopsy ﬁﬁ‘sﬂa‘ﬁﬁﬁﬂ
N&NY Uel renal biopsy Wuianmsfidlomainmazunsn
v v o o A o DX L Aawy
Fould muumiwmmmﬂwmm lupus nephritis NNYDLY
T sosialilii
1. minadlan 9w andayamsndingasiheliansnan
A%asielsa SLE |6 dedihesmmilsfifiesannsusnmmsla
\%% nephritis en nephrotic syndrome
2. M3UsziinANNTUUTY (activity index) WAZAIN
v 1 ]
15959 (chronicity index) 289l5A LEAISINTIN 2 Teln
a a A L . o @ v v o
natimenanwled activity index 9 dufudinslimesnm
v AY o @ A o Y Aa =
PIEENNANAANNWGNT Tumsestudhamnwensaniwlad
chronicity index geuaniislafimssnisuiFesafio i
azlinauauasriams¥nd Feumensiag index ¢
naazgislumInennInilan  warwLMISNIee bl
v aa X
anatiein Ui
- fthefims uazamaudnsbifaiauimendanm
% A ] A [~ :ﬂl a o 1
losniauvdell viadusteglanadlsn deflanadhdysioms
S0 /Aem WBanaunumsSnmen b
U o [~f 1% 2% Ay [ dl
- ;dmamLﬂu@]aﬂmmmmﬂm@mmsawn LUazen
A YeAa 1% a
Laaﬂéléﬁmwaﬂmmmqa
A A v Loy AT Al
- L BAAMNMIINENNLN @maﬂﬂsmmﬂuﬁﬁmaz
Aaan (persistent proteinuria) FIWenFamwleaaioan
lof&sdniay (active nephritis) lfiamsn/aenulasmg
seazaadlan (transformation) 1% class IV Waeuili class
Vv via lofioduione (renal scar) lUudn
vy A O I P @
- @mammvlmmwmu vl FanoesTinga
W NIthEEe RPGN %38 severe proliferative LN ZIms
¥ renal biopsy A8 lUMINIURLNITIN®
- fiheiilinauauasdams¥nmene prednisolone
% 1 % % 6 A a % [~
JUUTYMK 1 §N/NN. 97U WK 8 dU viTaimInauin
Fndlsn
msuﬁamﬂuwm'ﬁamw%
maamanendamwladaindudeiinanlumste
Usnfiuenaguiselan  uazisuanienennsallanbudihe

lupus nephritis Tnofadous w.e. 2505 padnmmaudle
lan (WHO) VL@Tﬁiﬁm‘su:u'qmjzu'1/vm%ﬂmw lupus nephritis W&y
fimaudlanSudgenidass) awludl wer 2546 Smaulsean
284 International Society of Nephrology/ Renal Pathology
Society (ISN/RPS) ° l¢imsun o Sussnsutsnguaasls
sl 6 see anudnwzmensamwlnnnmInTade
wAfla Light microscopy WHWian Faugnslumaed 3 i
GLﬁLﬁ@]mmLsﬁwslaamqﬁuélmt,@iazmjmaqwm‘ﬁﬁmw%@mu%%
LLazLﬁumiﬂssLﬁummqmmsﬂaﬂs@ uazamaiaesmadan
luusiazngsmensanm neihgiumsldnauangamendanm
Jupus nephritis M ISN/RPS 1¢5ims aehaunswanesnn
T wazanssaLsanfeeauIssTadlsa nsiulsn uat
Iamaﬂmﬁm%L%a%fﬁzazq@ﬁwa

HWININISSNIN
wé’nmﬁmﬂuﬁﬂw lupus nephritis NATNMNTANE

:S‘ 1 Aa ‘Hﬂ/ (% a Aa L A
Eeslamainlazess uaeMIReTINIRLILAD Wneme
346U serum creatinine §9 AsIlangs azlafimans
LLazmimauauawiamﬁﬂmmmim%h vsamafinlsamisy
vy Taiudnwemene s lafAeduluiieudase
012 ZuandluenaNn 4 WIMISNM lupus nephritis
TuilRqiuanansnuismadnuniemanensamm o lFsd

1. Mesangial lupus nephritis (class I Lay II) ¢
avanulisiinlulasmeiouni 1 nsusiau taenziida
A < 4 £ A o o Aa a
Goaupadntios emseulafie waznmavnemladnung &
manennIeilsnasn lamamafialea loiFesean Gaiums
SNHITIANNDINS Wz NBuEnIUan eas SLE indn

1o o @ % A Aa v [~ ;ﬂl
ugdedudunasiimsfnmuanmszadsihetusses Wasn
Y W - 4 -
pﬂmamwmﬂamam@msmamuﬂaa‘naqwmﬁammmu
4 9

@%Lmﬂmzazau q 1o

2. Focal proliferative lupus nephritis (class III) 2
femnupuussnd class T uag 11 laelungal class T A %38
A/C damvajaranutFanosldsiulutlasnisianu Taamy
A a o X v T A . 4
AP ALAILNNTL mmmﬂa‘mmj@ wasmanauladon
a8 Uszanamitsluanaaasfilieifia nephrotic syndrome
uanik dvasfihaifelnifondeudusnifiadeannuams
1774 renal biopsy d%ﬂumjm class III C 2¢139NLANN
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éw’ﬂaﬁm;m wasmavhamladanas winamsnsatlaame
Afinfonuas uas RBC cast tio dinsmnmaeidinlse
. o v e w o, 7
Lﬁmq%mvlmnmal,m WM NAmTURLhesTeE i
NUANNTHILIIVDINENDEMN 12% T4 glomeruli NLEY
3NN ATIANL necrosis ¥ae crescent formation GILEA
activity index s 2 LSUANDIWENDEN WIS A3
R masnmiueniugihae lupus nephritis class
IV dwmnguethedisl mwvhowlednd lusfvlidiasnie
floun 3.5 n¥/ uazmendamnlalisuussoafiason
2N prednisolone 0.5-1.0 an./nn./Au iWuszezia 8-12
o 4
o
3. Diffuse proliferative lupus nephritis (class IV)
Hunguiivunaefign aziiomsuuse lagiamns dass IV A
dalvniasanulysiulutlasmeannnd 1 nSueau daanae
AdaAanALAIIWININN mmé’ﬂaﬁmq& wasmavhamle
. o AV Ko  ana

AAAIDENTING Iamammvlmnmaqa Fefimanennsoilan

=) (% gj o [ % A b4 (% ¥ A v (% 1
1aid mmmLﬂumaﬁﬂwmﬁﬂmmEjmﬂmmmuamq
g A v 4 9 o an
Gl atlosumaidosasls wasandanmaieiouns
Aihe avnanlunuazduada ld

4. Membranous lupus nephritis (class V) WUSDLAY
10-20 909ty lupus nephritis Atheulnajinde
917173 nephrotic syndrome A9 1IN Y0 albumin 1‘%5@@
DI a a 1 (% 1 % A
i wazilaandilusfiusnnnd) 35 ninslatu loaaalsid
omsmesrULAue) 9a9l3a SLE lutrusnuasmsifasiolea
TINTINANTATIA complement LAY anti-dsDNA amag’h
NUITUNG G avimv renal biopsy SUselemiaring snnlu
IRV X X Y Y,
mytadenLpstae uananfidsvanaisaeas 40 289rie
v a a ¥ U (% 1 (%
senetlasniiilUsfiuioend 35 niNdoTh NamIeTa
A ! I 1 Aa (% % 1
Ham LLazﬁamazmuslmﬂmwumm@i@amﬂuqmm I
Psanoudadanunsluilaanision Tneiams RBC cast vi3a
dysmorphic RBC mavhaueaslewasenssulaiiodung
v ¥ o X o v -
muu@mmwmumm‘gumﬂwmafm class Il A ¥i1a
1 1 [ tﬂl Aa L ‘si/ A

class IV LmamﬁsﬂmmLmammm;gmmzamwmmmi
Waeadwendamw (transformation) 4 proliferative
lupus nephritis \Wastle¥osay 35 Mazunandaufisnéiny
gaathesvesitfie mafinnmevaanitongaeiu Wu renal

thrombosis, pulmonary emboli ém%fuummomﬁﬂméiﬂw

szazﬁfhﬂwﬁﬂﬁﬁﬁasﬂaﬁﬁumgﬁwmu wsh ety
WUFINAL class I A 9138 class IVA NA1504L88nN193nE
WU proliferative lupus nephritis ﬁd%ﬂﬁn@ia{ﬂ FIUNTE
fthefioims nephrotic syndrome wagdimavnomlaidas
ﬂ’)iﬂ‘ﬂﬁmﬂLﬁaﬂi%mﬂ@ﬂﬁ(%:3\1ﬁ%ﬂ@:ﬂ@ﬂﬁjN%ﬁ@@fa\lﬂﬁ’jm“
1) cyclosporine SUUTEMUIMNA 4-6 NN/NN/U 2) IV
cyclophosphamide (IVCY) 231@ 0.5-1 NTNGID §13.4.989
ﬁuﬁﬂama 3) mycophenolate mofetil (MMF) Tudsemi
2wna 2-3 NS Aesamuduszazm 6 Weu TiNtuen
prednisolone 0.5 ain./nn. daunaidthefilsfuluiivamy
flound 3.5 nSusioTw wasmavhomaasland ensiaison
danlden prednisolone SULsEMueIA 0.5-1 [n./NN. 6o
b 38 cyclosporine SUUSEMUBNA 4-6 1./ 11 seeivdy
e 8-12 §ansh 3om Fumsensaaemmsulafags liios
A 130/80 . 15am 5’38817\@@ angiotensin converting
enzyme inhibitor (ACEi) %38/u&% angiotensin receptor
blocker (ARB)

5. Advanced sclerosing lupus nephritis (class VI)
afisnnremadnldiulseladess Taamesasdlisen
uazdaidanunsld aruanadiulafings uaszdumavha
Inanasuunidass lernasiumnmdn dedemesnmuuy
Usgiunlszaaaifuman igu mInuaxenNdlainioanh
130/80 SinAmassan muaulashulwdonls LDL-cholesterol
e 11 100 an. /0. llenalFennegddiu dasn dn
lsin/Aemutasuanmssnm nivazAnnaian msldne

AY v Y
niAuNUee

95N Proliferative lupus nephritis (Class III A, A/C
L class IV A, A/C)
naNMIaNINA 2 szacha

1. mednwlustes induction (Humsinmszed
A Ansnn ‘1/1’“17\‘1waslﬁwm%amwﬁqmmmumaem
1057 anlomamaiialeme wasmadedisaname uwnan
Foushen Tuthaqtiuazidon|fennagfiduiungueie saniy
prednisolone 1&xa fasnnimadnmintiudaaun ms
132N prednisolone Fesathadddenmainladass uay

(% a Aa ! Yo AY v | dl | 1%
a(ﬂﬁLﬂﬂﬁﬁ?@lijdﬂ’ﬂmi\l@illmﬂ@ﬂﬁ@&lﬂ%ﬂ@ma%ﬁ’m@’lEJLE{NB
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2. Mm% luszez maintenance umainmnea
ﬁ‘l . . d‘ [ [ [~ 9:
Wiosnnseey induction atlastumanduifiudzalsa
A vy LA Y KR v
Wiosnnéfhhe lupus nephritis Alama Winangeiis¥ouay
50 M&sM9¥NEN 3 Tuan uazmenenuLFuen sanuaalsn

%4 a 1% a 4 /:i‘
VI,@ LASINANRINEALNINENUDEN R

m'i%'nmw:'ﬂw Proliferative lupus nephritis 52&¢ induction
(@597 1)

1. @1 Intravenous cyclophosphamide (IVCY)

msANSEEIzUsnYR9en IVCY 3@ 1N National Institute
of Health (NIH) 2asussmeiaigauaménmaamarthe
107 Mewnie 10 I wuh msShwee IVCY $aamy low
dose prednisolone (0.5 §n./NN. §iaT) &x1T0aAMILAM Lo
Be3sldadtonay 40 aieutuen prednisolone LieaENs
WEn® La¥AINMIYN meta-analysis h&f{ﬂw lupus nephritis
W% 915 Ty &0 IVCY FIu7Y prednisolone &350
ansammain nassvesgainl§fnen prednisolone
Wewaehaden”® S uiuseusnauaImssnmansdanns
Amsludihedlel VY wuy induction awasesanims 6
Aot udlsfensiauuy maintenance 90 3 WWauauasy 2 1
ﬁé’mwmiﬂﬁuLflwgmaﬂ‘mﬁaandm&jmﬁ%’m IVCY e 6
Waw” slasn NIH lgvhmséinmiiodssansnnaasen IVCY
999N intravenous methylprednisolone (IVMP) EL% &zﬂaa
proliferative lupus nephritis wudmaguﬁvlé’ﬁu ¢ IVCY 99
U IVMP §iSavmsidesaaminiladosningsdle vey
desathadien dodiamsiduszeznm 10T Tnefinadhades
YamaTnAe Madnige mafmseSe neunsie naea
aluanenatie © fetsimesnngng IVCY $aaf TVMP fe
isAvsamlumainmgs wasldalemflugaenis
lodniaunthomuse udnsdassrTaliymunandauanms
nenAdarusnnivl Tnawmnensfindaunndaw Jowy
I¢ioeluiihe lupus nephritis v0stszmetlng™

mﬂsﬁaaﬂaﬁﬂmﬁNmml,mzmmﬂ%m IVCY 214101 0.5-1
NSuste 5.0 209RuARAME T prednisolone 0.5 {n./
nn. e’ iovuazaSsdadeti 6 Hou winlsiann 3 1ham
wns 2 T Ssiemaatseanns 12 a5 Lﬂummgwﬂumﬁﬂm
proliferative lupus nephritis %ﬂLLﬁmwﬁﬂﬂﬁiﬁ ¢N IVCY slu

‘il 1 [<3 (9 1% v Ay o o A
97 5 pehelsfimnumassnmngne VY fidadiinde
Sammameaadlye (induce remission) Wies3a81aE 70-80
é’mwmsﬂé’uLﬂwﬁmaﬂiﬂqaﬁﬁaaaz 45 wagen IVCY A

Y A ' % A A A LA A a 1
WANALAENARUINIGS AIEMIFINENNGNAY Wasdiasta

M3@nw Euro-lupus Nephritis trial” Elma;mmzmﬂ
mw}sﬂ WENENNALAAWANIT WEN IVCY [Davannatng
\Aesagen 2glgvnmsdnmiBaudiaumsen IVCY 2w1e
fda 500 n.eiaTu NN 2 ok vioviam 6 a9 Lazlien
azathioprine (AZA) #ipauasUaetiag 30 Wan Dauilu
ngx Low dose IVCY Faufums i IVCY 0.5-1.0 NS/
@9.4.697% USUeN nadir WBC count taUaLaSI 6
A v 6§ v A A T A @ i i
L)) LLaﬂwmnﬂ 3 waudn 2 a33 Nadunan High dose
IVCY vissasnguaz e IVMP uag prednisolone $26e i
Usedvsnmmsinmn uaziammadhglanusesilndifest

v A =3 Agp A Isv Aa v =
PRIAAMNWIUDIUTEN 6 T weduw N aNaT19LA e
nMsfinde lungn Low dose IVCY ffaeni High dose
IVCY GtiumsSnisnens Low dose IVCY dadiudnm
Banwislumanin proliferative lupus nephritis WiAIGag
xR CY R 7 = gd ¥ 1
Wﬁmm@mﬂumiﬂﬂmuumm‘gummaﬂi@ua&Jmﬂu
MIDUF) NI

2. @1 Oral cyclophosphamide (POCY)

M3SNeIE POCY 2910 50-100 Nn.§aTi SNy
prednisolone 14#9 6 LHawian udsiadnens i AZA
WuseAvEmwmasnn InSlAesums i IVCY iy

) A A 200 | 1% A ‘1 |
prednisolone Wadiamanu 2 U7 usnaiades ungs
POCY gunidfaianfio nafieiEe herpes zoster S0ua% 19
Wy 9 waemamalszanfanusaeay 50 Wautu 29 i
A 2 A . AV vo X
NANTONDNUIINUEN cyclophosphamide wiﬁiuwuaw&ﬂﬁaa
AV Yo a | v o A
7l pocy azimumﬂammqamw VCY Gotiluannaiag
HemaifinusiSonssmneilasniy uae hemorrhagic cystitis
NGt mﬂéﬁagamiﬁﬂmmmm POCY 7138110 hagms
famumasnmn e 29h lFnmsRsondansnmene
en POCY Twiithe proliferative LN taenimsidionsnm
e IVCY

3. &1 Mycophenolate mofetil (MMF)
waAAIREAITHA  lymphocyte  WANGINNLTARAU

| A v . A o Y o A v
Tus19me famsads purine Fadusnsdiuidiolumeads
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Treatment of proliferative lupus nephritis

(class III and clas IV)

Induction treatment: 4-6 months

Maintenance treatment: 2 yr

- Oral MMF 2-3 g/day
or
- IV cycloplhosphamide 0.5-1.0 g/m2 monthly

or

Oral MMF 1-2 g/day
or
- Oral azathioprine 1-2 mg/kg/day

or

- IV cycloplhosphamide 0.5 g every 2 whk for 3 months | - IV cyclophosphamide 0.5-1.0 g/m” every 3 mo

or

- IV cycloplhosphamide 1-3 mg/kg/day

Plus

or

- Oral cyclosporine 5-6 mg/kg/day

Plus

- Ora prednisolone 0.5-1 mg/kg/day for 6-8 wks, then | - Low dose prednisolone 5-10 mg/day or on

tapered gradually to 5-10 mg daily
- +/- IV methylprednisolone 0.56-1.0 g/day for 3 days

alternative day

DNA #NeN2LUMS de novo pathway il
UINMT salvage pathway &1 MMF %aannm%‘iugami
Vtmmsﬂamgu»lfﬁaj inosine monophosphate dehydrogenase
(IMPDH) lenmums de novo pathway ‘wwﬂu proliferative
lymphocyte §sten MMF 3aflemadimiznansusisenang
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Swudihe 370 M wudhssAvBmnansen MMF luszey
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4. @1 Rituximab
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MAMSANULY randomized control trial 396ITNNITH
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5. &1 Intravenous immunoglobulin (IVIG)
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6. 1S Plasmapheresis
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cytokines L% toxic antibodies iuﬂ‘s:l,l,ﬂlﬁamaﬂmm'w
maldnehamins sfinaannsdnisy smdmamiaaﬂqw‘ﬁg
POIENNANAANTU MNMIFnTENUELE proliferative
lupus nephritis ﬁﬁmw‘mﬁﬂsmlmuqmrm WUIIMINN
plasmapheresis 3INUMTINWINATTIU F3NTNAAANN
TisadlsR wasnerBanlnAIW® weinsdnmeesuuy
randomized control trial WUINSYN plasmapheresis T
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30-31

MEENANNANT™*! usimavh plasmapheresis adeTns
Ginlte LasmaReTinnnmaRaEasnnin® daalaiine
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e afasadunee) ;ﬁﬂfmﬁéa@iamﬁﬂmmmgm
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U antiphospholipid antibodies FINGY
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m'i%nmw:'ﬂw Proliferative lupus nephritis $$2¢ maintenance
(@119 1)
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wduagiiheaenifhu 3 neu o newdt 1 16 MMF 500-3,000
AN.Ga ﬂ’sjls\l“?; 2 1#en AZA 1-3 ain/nn dotu way nayl
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3. &1 Mycophenolate mofetil (MMF)
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NAIPIUTIE IVCY * mavianadaifesanmadunsiu uag
A g v 1 % =3 7
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Systemic manifestation n (%)
- Musculoskeletal system 61 (76.3)
- Malar rash 59 (73.8)
- Hematological system 41 (51.3)
- Alopecia 40 (50.0)
- Photosensitivity 45 (56.3)
- Fever 36 (45.0)
- Oral ulcer 32 (40.5)
- Cutaneous vasculitis 22 (27.5)
- Discoid LE 22 (27.5)
- Nervous system 17 (21.3)
- Raynaud’s phenomenon 14 (17.5)
- Respiratory system 13 (16.3)
- Cardiovascular system 4 (5.0)
- Gastrointestinal system 4 (5.0)

Renal manifestation n (%)
- Edema 69 (86.2)
- RBC in urine > 5 cell/HPF 54 (73.0)
- Urine albumin dipstick > 3+ 49 (66.2)
- Hypertension (> 140/90 mmHg) 34 (42.5)
- GFR < 50 (mL/min/1.73m? 19 (23.8)
- BUN > 20 mg/dL 30 (37.5)
- Creatinine > 1.5 mg/dL 13 (16.3)
- 24 hr Urine protein > 3.5 g/day 13 (20.3)
- CH50 < 50% 9 (81.8)
- C3<03dL 2 (5.6)

5197 3 m‘sﬂizl,ﬁu@'gmqmmmaqwm%ﬂmwvlmslmliﬂ’m lupus nephritis

Activity index Chronicity index

Glomerular abnormalities
1. Cellular proliferation 1. Glomerular sclerosis
2. Fibrinoid necrosis, karyorrhexis 2. Fibrous crescents
3. Cellular proliferation
4. Hyaline thrombi, wire loop
5. Leukocyte infiltration

Tubulointerstitial abnormalities
6. Mononuclear cell infiltration 3. Interstitial fibrosis

4. Tubular atrophy

- usineda FasuMMNN N TITITEINENTANNGILS 0 A 3 emidu fibrinoid necrosis WA cellular crescents

alinzusadlu 2 vh
- AU activity index GUgAINL 24 UAY chronicity index GUgAWINL 12
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maeil 4 madausnguwenamwlndnisugiiams WHO 11 2537 way ISN/RPS 11 2546°

WHO 2537 ISN/RPS 2546
Class I Normal glomeruli by LM, IF, EM Class I Minimal mesangial LN
-Normal glomeruli by LM, but
mesangial immune deposits by IF
Class II Purely mesangial disease Class II Mesangial proliferative LN
ITa: Normocellular mesangial by LM - Purely mesangial hypercellularity
but mesangial deposits by IF and/or of any degree or mesangial matrix
EM expansion by LM, with mesangial
IIb: Mesangial hypercellularity with immune deposits
mesangial deposits by IF and/or EM - May be a few isolated subepithelial
or subendothelial deposits visible by IF
or EM, but not by LM
Class III  Focal segmental proliferative GN Class III Focal LN
(<60%) - Focal, segmental (III-S) or global GN
(II-G) involving < 50% of all glomeruli,
typically with focal subendothelial
immune deposits
III (A): active lesions
III (A/C): active and chronic lesions
III (C): chronic lesions
Class IV Diffuse proliferative GN (50%) Class IV Diffuse LN

- Diffuse, segmental (IV-S) or global GN
(IV-G) involving > 50 % of all glomeruli,
typically with diffuse subendothelial
immune deposits.
-This class includes cases with diffuse
wire loop deposits but with little or no
glomerular proliferation

IV (A): active lesions

IV (A/C): active and chronic lesions

IV (C): chronic lesions
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maeil 4 madaussnguwendamwlndnisugilams WHO 11 2537 way ISN/RPS 11 2546° (¢la)

Class V Membranous GN Class V Membranous LN
Va: pure membranous -Global or segmental subepithelial
Vb: associated mild mesangial immune deposits or their morphologic
proliferation sequelae by LM and by IF or EM ,
Vc: associated focal proliferative with or without mesangial alterations
disease -Class V lupus nephritis may occur
Vd: associated diffuse proliferative in combination with class III or IV in
disease which case both will be diagnosed
Class VI Advanced sclerosis LN
-> 90% of glomeruli globally scleroses
without residual activity

Abbreviations:  EM = Electron microscopy; GN = Glomerulonephritis; IF = Immunofluorescence;

LM = Light microscopy; LN = lupus nephritis

5199 5 ﬁaﬁ"aﬁﬂauaﬂwmmaﬂm@ﬁhﬁﬂw lupus nephritis

Demographic
Black race

Male gender

Clinical and laboratory
Failure to achieve or marked delay, i.e.>3 months, to renal remission
Multiple relapses of lupus nephritis
Renal insufficiency

Anemia (i.e. Hematocrit < 26%)

Renal pathology
Mixed membranous and proliferative glomerulonephritis
Proliferative glomerulonephritis (focal or diffuse) with fibrinoid necrosis and/or cellular crescent
Very high activity index
Moderated to high chronicity index (especially tubular atrophy and/or interstitial fibrosis)
Combinations of active (e.g. cellular crescents or fibrinoid necrosis) and chronic histologic features

(e.g. tubular atrophy or interstitial fibrosis)
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@599 6 AN 1A pulse intravenous cyclophosphamide (IVCY) M3an®3311389 NIH

Estimate glomerular filtration rate (GFR) by standard methods.

Calculate body surface area (m?):

BSA =+ height (cm) x weight (kg)
3600

IVCY dosing and administration:
e Initial dose IVCY is 0.75 g/m’ (start with 0.5 g/m”if GFR < 1/3 of expected normal).

e Administer IVCY is 150 mL normal saline over 30-60 minutes.

Obtain WBC at day 10 and 14 after each IVCY treatment
e Adjust subsequent doses of IVCY to keep nadir WBC above 1,600/LL(escalate IVCY to
maximum dose of 1.0 g/m2 unless WBC nadir falls below 1,500/ ].LL)

Repeat IVCY doses monthly (every 3 weeks in patients with extremely aggressive disease) for 6 months,
then quarterly for one year after remission is achieved;
e Remission is defined by inactive urine sediment, proteinuria< 1 g/day and a state of minimal or

no activity of extrarenal lupus (also ideally, normalization of serum complement and anti-DNA)

Protect bladder against IVCY induce hemorrhagic cystitis.
e Induce diuresis with 5% dextrose and 0.456% saline
e Encourage frequent voiding
e Continue high dose of oral fluids through 24 hours
e [V or orally mesna after IVCY dosing
e If patients anticipated to have difficulty with sustaining diuresis or with voiding, insert a 3-way
Foley catheter with continuous bladder flushing with standard irrigating solution (e.g.3 liters) for

24 hours

Antiemetics (usually administered orally)
e Dexamethasone 10 mg single dose plus serotonin receptor antagonist or ondansetron (zofran) 8

mg tid for 1-2 days

Monitor fluid balance during diuresis

Royal Thai Army Medical Journal Vol. 62 Vol. 4 October-December 2009



Rationalt and Strategies for Diagnosis and Management of Lupus Nephritis

241

10.

11.

12.

13.

14.

LANE15D1989

. Cervera R, Khamashta MA, Font J, Sebastiani GD, Gil A, Lavilla

P, et al. Morbidity and mortality in systemic lupus erythematosus
during a 10-year period: a comparison of early and late manifestations

in a cohort of 1,000 patients. Medicine. 2003 Sep;82(5):299-308.

. Kasitanon N, Magder LS, Petri M. Predictors of survival in systemic

lupus erythematosus. Medicine. 2006 May;85(3):147-56.

. Gelmetti AP, Freitas AC, Woronik V, Barros RT, Bonfa E, Monteiro

RC. Polymorphism of the Fc gamma RII alpha IgG receptor in
patients with lupus nephritis and glomerulopathy. J Rheumatol.

2006 Mar;33(3):523-30.

. Karassa FB, Trikalinos TA, Ioannidis JP. The Fc gamma RIITA-F158

allele is a risk factor for the development of lupus nephritis: a

meta-analysis. Kidney Int. 2003 Apr;63(4):1475-82.

. Aitman TJ, Dong R, Vyse TJ, Norsworthy PJ, Johnson MD,

Smith J, et al. Copy number polymorphism in Fc gr3 predisposes
to glomerulonephritis in rats and humans. Nature. 2006 Feb

16;439(7078):851-5.

. Satirapoj B, Wongchinsri J, Patumanon J. Renal manifestations

in Thai patients with systemic lupus erythematosus. J Nephrol

Soc Thai. 2006 Sep;12:178-87.

. Park MH, D'Agati V, Appel GB, Pirani CL. Tubulointerstitial disease

in lupus nephritis: relationship to immune deposits, interstitial
inflammation, glomerular changes, renal function, and prognosis.

Nephron. 1986;44(4):309-19.

. Descombes E, Droz D, Drouet L, Grunfeld JP, Lesavre P. Renal

vascular lesions in lupus nephritis. Medicine. 1997 Sep;76(5):355-
68.

. Weening JJ, D’Agati VD, Schwartz MM, Seshan SV, Alpers CE,

Appel GB, et al. The classification of glomerulonephritis in systemic
lupus erythematosus revisited. Kidney Int. 2004 Feb;65(2):521-30.
Austin HA, 3rd, Boumpas DT, Vaughan EM, Balow JE. Predicting
renal outcomes in severe lupus nephritis: contributions of clinical
and histologic data. Kidney Int. 1994 Feb;45(2):544-50.
Contreras G, Pardo V, Cely C, Borja E, Hurtado A, De La Cuesta
C, et al. Factors associated with poor outcomes in patients with
lupus nephritis. Lupus. 2005;14(11):890-5.

Korbet SM, Lewis EJ, Schwartz MM, Reichlin M, Evans J, Rohde
RD. Factors predictive of outcome in severe lupus nephritis.
Lupus Nephritis Collaborative Study Group. Am J Kidney Dis.
2000 May;35(5):904-14.

Austin HA, 3rd, Illei GG, Braun MJ, Balow JE. Randomized,
controlled trial of prednisone, cyclophosphamide, and cyclosporine
in lupus membranous nephropathy. J Am Soc Nephrol. 2009
Apr;20(4):901-11.

Radhakrishnan J, Moutzouris DA, Ginzler EM, Solomons N,

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

Siempos, II, Appel GB. Mycophenolate mofetil and intravenous
cyclophosphamide are similar as induction therapy for class V
lupus nephritis. Kidney Int. 2009 Nov 4.

Bansal VK, Beto JA. Treatment of lupus nephritis: a meta-analysis
of clinical trials. Am J Kidney Dis. 1997 Feb;29(2):193-9.

Flanc RS, Roberts MA, Strippoli GF, Chadban SJ, Kerr PG, Atkins
RC. Treatment of diffuse proliferative lupus nephritis: a meta-
analysis of randomized controlled trials. Am J Kidney Dis. 2004
Feb;43(2):197-208.

Gourley MF, Austin HA, 3rd, Scott D, Yarboro CH, Vaughan
EM, Muir J, et al. Methylprednisolone and cyclophosphamide,
alone or in combination, in patients with lupus nephritis. A
randomized, controlled trial. Annals of internal medicine. 1996
Oct 1;125(7):549-57.

llei GG, Austin HA, Crane M, Collins L, Gourley MF, Yarboro
CH, et al. Combination therapy with pulse cyclophosphamide
plus pulse methylprednisolone improves long-term renal outcome
without adding toxicity in patients with lupus nephritis. Annals
of internal medicine. 2001 Aug 21;135(4):248-57.

Shayakul C, Ong-aj-yooth L, Chirawong P, Nimmannit S, Parichatikanond
P, Laohapand T, et al. Lupus nephritis in Thailand: clinicopathologic
findings and outcome in 569 patients. Am J Kidney Dis. 1995
Aug;26(2):300-7.

Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD, Garrido
Ed Ede R, Danieli MG, et al.

lupus nephritis: the Euro-Lupus Nephritis Trial, a randomized

Immunosuppressive therapy in

trial of low-dose versus high-dose intravenous cyclophosphamide.
Arthritis Rheum. 2002 Aug;46(8):2121-31.

Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD, de Ramon
Garrido E, Danieli MG, et al. Early response to immunosuppressive
therapy predicts good renal outcome in lupus nephritis: lessons
from long-term followup of patients in the Euro-Lupus Nephritis
Trial. Arthritis Rheum. 2004 Dec:50(12):3934-40.

Mok CC, Ho CT, Siu YP, Chan KW, Kwan TH, Lau CS, et al.
Treatment of diffuse proliferative lupus glomerulonephritis: a
comparison of two cyclophosphamide-containing regimens. Am
J Kidney Dis. 2001 Aug;38(2):256-64.

Chan TM, Tse KC, Tang CS, Mok MY, Li FK. Long-term study of
mycophenolate mofetil as continuous induction and maintenance
treatment for diffuse proliferative lupus nephritis. J Am Soc
Nephrol. 2005 Apr;16(4):1076-84.

Ginzler EM, Dooley MA, Aranow C, Kim MY, Buyon J, Merrill JT,
et al. Mycophenolate mofetil or intravenous cyclophosphamide
for lupus nephritis. N Eng JM 2005 Nov 24;353(21):2219-28.
Gunnarsson I, Sundelin B, Jonsdottir T, Jacobson SH, Henriksson

EW, van Vollenhoven RF. Histopathologic and clinical outcome of

3 ad o oA o
NYEISHWNENIITUN 11 62 atiun 4 ANAN-TUNAN 2552



242

26.

27.

28.

29.

30.

31.

Ty afiseast

rituximab treatment in patients with cyclophosphamide-resistant
proliferative lupus nephritis. Arthritis and rheumatism. 2007
Apr;56(4):1263-72.

Vigna-Perez M, Hernandez-Castro B, Paredes-Saharopulos O,
Portales-Perez D, Baranda L, Abud-Mendoza C, et al. Clinical
and immunological effects of Rituximab in patients with lupus
nephritis refractory to conventional therapy: a pilot study. Arthritis
Res Ther. 2006;8(3):R83.

Melander C, Sallee M, Trolliet P, Candon S, Belenfant X, Daugas
E, et al. Rituximab in severe lupus nephritis: early B-cell depletion
affects long-term renal outcome. Clin J Am Soc Nephrol. 2009
Mar;4(3):579-87.

Levy Y, Sherer Y, George J, Rovensky J, Lukac J, Rauova L, et al.
Intravenous immunoglobulin treatment of lupus nephritis. Semin
Arthritis Rheum. 2000 Apr;29(5):321-7.

Euler HH, Schroeder JO, Harten P, Zeuner RA, Gutschmidt HJ.
Treatment-free remission in severe systemic lupus erythematosus
following synchronization of plasmapheresis with subsequent pulse
cyclophosphamide. Arthritis and rheumatism. 1994 Dec:37(12):1784-
94.

Wallace DJ. Apheresis for lupus erythematosus. Lupus. 1999:8(3):174-
80.

Lewis EJ, Hunsicker LG, Lan SP, Rohde RD, Lachin JM. A controlled
trial of plasmapheresis therapy in severe lupus nephritis. The
Lupus Nephritis Collaborative Study Group. The New England
journal of medicine. 1992 May 21;326(21):1373-9.

32.

33.

34.

35.

36.

37.

Aringer M, Smolen JS, Graninger WB. Severe infections in
plasmapheresis-treated systemic lupus erythematosus. Arthritis
and rheumatism. 1998 Mar;41(3):414-20.

Contreras G, Pardo V, Leclercq B, Lenz O, Tozman E, O'Nan P,
et al. Sequential therapies for proliferative lupus nephritis. The
New England journal of medicine. 2004 Mar 4;350(10):971-80.
Grootscholten C, Bajema IM, Florquin S, Steenbergen EJ, Peutz-Kootstra
CJ, Goldschmeding R, et al. Treatment with cyclophosphamide
delays the progression of chronic lesions more effectively than does
treatment with azathioprine plus methylprednisolone in patients
with proliferative lupus nephritis. Arthritis and rheumatism. 2007
Mar;56(3):924-37.

Moroni G, Doria A, Mosca M, Alberighi OD, Ferraccioli G, Todesco
S, et al. A randomized pilot trial comparing cyclosporine and
azathioprine for maintenance therapy in diffuse lupus nephritis
over four years. Clin J Am Soc Nephrol. 2006 Sep;1(5):925-32.
Agarwal R. Effects of statins on renal function. Mayo Clinic
proceedings. 2007 Nov;82(11):1381-90.

Campese VM, Park J. HMG-CoA reductase inhibitors and renal
function. Clin J Am Soc Nephrol. 2007 Nov;2(6):1100-3.

Royal Thai Army Medical Journal Vol. 62 Vol. 4 October-December 2009



