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Chronic glomerulonephritis
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Asymptomatic hematuria or proteinuria
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Rapidly progressive glomerulonephritis focal segmental glomerulosclerosis secondary
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58 5 B IL-13 K BRI A Y = R 1L-13 e
FHEF R B I3 H IR 22 S AR AR NE
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Heymann nephritis model 35 & 71 & 27 i & Fh Bk 5.
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o ERHLECHINNGRYEES |3« interleukin-13

* TIEREREE R R EEE E TRHRE -
angiopoietin-like-4

o PLEB B PR A7 PLE : anti-neutral endopeptidase
Pifs - anti-phospholipase A2 receptor Hifs

o PifeE PR IEE DIR R B R IAY SR
anti-cationic bovine serum albumin §i &

g8« FLRIZRIME @ MYHO Kz APOLL EE[X]

o ARSRBLEERBAYIEERK T : cardiotrophin-
like cytokine-1 Jz soluble urokinase plasminogen
activator receptor

fEET © MYH9, myosin heavy chain 9; APOLL1, apolipoprotein L-1 »
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nephritisJ# 15 25 ‘& - Heymann nephritis ¥f HT Y
e N A i = B9 megalin (gp330) it X 52
B4 > SRITT megalin 3 AN F B A A BE B R ER 1718 o
T A2 BRI B R B A AR+ T HLERERR A
RE B R EBR | By $1 5 phospholipase A2 receptor 2z
neutral endopeptidase [ 58 #F 5 IR - kL4 0 [ME
HA cationic bovine albumin iz H i s » i EE
B/ L T B R BRI B AH R - (BRI E T
JE TR B AR BRI B Ry — H R R R IEK
IR RIS EARE -
(—) anti-neutral endopeptidase (NEP) }5&

NEP 2 £i7 [* & #ffl id £ /Y 3 1 » 20024
Debiec H. % A B R ER S Anti-NEP antibodies H{ 57
TR A SRR B AR B A R I - R AR
BB Z BIEEHARIR 0 o JIRS E R REE -
REFIAR B NEP ELRIERIB[TE - WA FREINEP
HAEW - KATRIEAK AT X NEPHT
J o REBZE AR DURG I B A 5 - SEEEN -
HER BB RS2 B » Anti-NEP HTHREEL A
R e I S B 1 o
(=) anti-phospholipase A2 receptor (PLA2R)
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20094 » Beck Jz H: [H] [ %8 B A7 % 2 HHl i
EHYMAYPLAR 2 3 o5 5 5 vk BR g 80 1Y B
ELPUR - 2 E i B i 3 1 R B AR B
A B 1 5 R S TR IR 2 » 7006 J5 288 1 R
BB B R M B PIPLA2Y RS - 8L
& 1gG4 subclass - jfj PLA2R J% anti-PLA2R 1,
5 19G4 subclass B # 2 Bl 1 [F] 708 2 Jird 2% 1 16
T B R B 22 B Mk Ak - 1T ELSE AR I 28 B
anti-PLAZR 47 #8 S AH ik e [7] 9 (R Iz R R R 3%
A S T o Bl 8 L i A I R M
B - MMTEEE TR MEE R h— iR R
BN o 1R —RYIEERER - [CWINEH
» anti-PLAZR $1 #8177 15 72 I 28 1 M5 1 B A B
R EE M > E52%%]82% R H20 - K
B Al 5 =R R s AN A - B2 T
REE eGSR 72 YA - HLeE B - anti-
PLAZR HUAS I - B e 15 P A AR 3K
anti-PLAZR i #8 IfTL HH 5= B A i TR 2 % gy 5%
Bl o AR Bl AR RIEIRHEEE » anti-PLA2R S

FR4&1E

IR TR - SRR R -

AR - IR B A anti-PLA2R 8 5
B REL R B R ER R ME MR BIAG PLAZR - 3 [F] 90
RETFAE i AL ] e B H B o o 1 T 1 T AR B
i MHBATE - (B IRE B - anti-PLA2R T
HE T A B 5 NI A S TR G R HE 1 T 1 2 I %
PERSEE B AR BRI B L BRI % - 5341 - KRy
PLAZR I A~ FR B~ 2 BB W+ Fim DA E i itz e
B T DAGE o 3 3 MR M B R BRI
Y X2 S B anti-PLA2R 1S - HEH %
HIFEE - FEE B amIny R - anti-PLA2R T
HEE P 9 B A B2 B et o 28 1 R 3 1
FEE T B BRI A8 - B VA SR B i e TH
BAYTEHHE - AR AT IETS B 2 HYE R - anti-PLAZR
DA B I e 2 3 P B e e P B B O
T2 o (HMRRERU B IR Y Frivas i > -
(=) anti-cationic bovine serum albumin
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R BEHYE  ROEWRER  HERE
ey B AT AR MR IZ BE R - B & R
TLERA SRR o F 3 PR <5 I B il [ B 2 2004 4
23R LUE B ] 2F H 3R H IS DR a7/ B
BB BN - BRI R SR
HIBRSE o FIIFI 5 [ 2R M 70 0% DU B 58 Ay ICR
K BALBICRR /N Bt R 8 Sy R BN o 3 DL
B S S BB R S - S H R
s B AL je AR E MY - B EOIR - REE
ML B e BRILE » #1208 1 A B B oo
AL o (EASHE — 20 R R R B B R R S B
B o BRGSO A A i 3032 o 20114
Debiec ¢ A B 58 B 1A /N B I 38 T ISP B R BR s
R A 0 B IS S s A IR ] cBSA K Pt
e - HILAT IR faf cBSA Bl IgG AR iR B ok
BRRIZT » ZBRAHPLA2REEL - ARIM » A
Mg &HEE L4 HEB MBI R
PEFERT » HRDIRABRRER® » K38 H -8
i 2 18R IS DR /N i 38 T S B R BR
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FSGS Hyips B AR L AT AN [R5/ NE R ER S B2
JE A 22 il A TE S 0 b 1 B R BR A L R
Bl - 80% FSGS EE Ry R B MEIRIA - & H G
TR BRI - 50% 95 A =2/ \4E A
FE R B RIS R - BIEIESE - HETZFIAX
21 JFA S [ 381y FSGS Byt 0B 5E - 215/6 %
YIbR ~ S5V ~ R B R R e T A
TERIR E o M FSGS %8848 1E 32 I Ak
FL b B EE R S 40 nephirin B podocin f & [AT ik
#H - HZRE BRI N - (HResfE &
HEUREA - 20 a-Actin-4 F[ transient receptor
potential cation channel 6 (TRPC6)ELAl » HIJjA
EAFRIRH AR o $1¥]} steroid resistant nephrotic
syndrome (SRNS) FSGS &35 » #1738 L R FL X
FEE R AR IR 14% HeR - i E AT
RS/ N R SR I B ST TR - 5340
[KIZZEH Myosin heavy chain 9 Jz apolipoprotein L-1
(APOLL) Py BE[K] 25 BU 14 3 il 35 FSGS 28 A Y Jek 32
14 (susceptibility) A~ [7] - 442 HY - 2R1T0 - %5
Fh il R R 52 FSGS /3 » 2 H IR ] AT VR S 42,
P B 1R B AR B e e el - DURCEAE
BIHE BRI EERER - ERRE— B E
B G ER R T R - BN E S - b
&% B FSGS 3 1135 w5 2o Fife H B9 B R BR3AF 1E
EEEEEAYE - HBIMEIT AKRERA
& 7 AR IR SO Ml 2 (T s W B ML
BRI LA AE R I R B0 75 B2 (K] 7 (circulating
permeability factors) (J7E7E °
(—) EHEARK A B B0 e e BY B A IkRE{ L

1 R AR E R R FSCS EHE G RIAL - 43
1 Ky 1998 4 28 B A7 > G4 f0 8 19913 #Y FSGS1 -
Je TR 19994 2% B A7 A B 8 11021-221
FSGS2% « N EFIIERBENIR - 18
PR o X E AR o FSGS 55—l (FSGS1) 2
FH AN | a-Actin-4 88 11 ACTNA K5 [X] 5%
Firidi ik 3 534h » FSGS 25 AU (FSGS2) Il 2 5Bl
TRPC6 [ E:[K TRPC6 #5535 il - TRPC6 J3—JE
SEFEVEGEE @ - 282 G-protein-coupled 3Z {5

Jz tyrosine Kinase 32 g { b 4% (At P9 $5 1t - 4
i - TRPC6 52 %, 52 % /¢ #fiifd_[- slit-diaphragm Z{,
SR BRI FSGS KHL -

2. 534 AR REI IR L A i
HRFSGS i B s 7y 3= - 20084F » Kopp
IBE A S bl HL AR PR B T AR - S AL
A 55 22 3 et 48 Y MYHO £ [K] 26 U 1 & FSGS
e v I AR 1 B S IR 1 fE B IR %0 - MYHO 2R [A]
S B Myosin heavy chain 9 » 5 T& i (14 it
BR HRBECHMHEERZES - FagEdt
Epstein-Fechtner iE i ff » F2ERAE FSGS ~ Jsk i
M B EL R B/ MR R - 20104F - Genovese
G.5¢ A 5 2% BAL (A RR A7 72 27 22 3 4% e B i Y
APOL1 LKA Wt A3 S AU AR R JE T 2 #E FSGS
B Gl G2~ [k [Y fill 88 5 RUIGL R G235k
B 1) APOLL A ¥ i 3 Jolé 5 I I MR i 1 7 4
Trypanosoma brucei rhodesiense®® - Fif L35 7] fE
e H ARER R N ARAVASE R o BESRAPOLL
48 BRI Q1] 35 iR FSGS » H Al A48 o B
RBURREEEAL N B 7 Wil APOL1 4 B AU ¢
EEXIN IR LR R = 9w Ak ; HFSGS i

77 45 W 1 APOL L 4 S TR0 A (e ik A th i 7 2%
W B
(D) BIREF

1. 2008 £ » Savin VIZ A 4 M7 X 78 %
fFZFSCSE #Z M 4 » FFHIL-6F 1y — & -
cardiotrophin-like cytokine-1 (CLC-1) » fAHZH I
HhiR BRI A 10065 - HiviesbE R
CLC-IR[ME MK HE HEER » #5T
CLC-1fi#e » nJfE HAKE o 554 CLC-Lm] ]
BHRER e Al nephrin 25 %265 % -

2. [A 4 » Wei C J H [H Bx th %% B Soluble
urokinase plasminogen activator receptor (SUPAR)
FA JE A B A 5 B B B IR TE B R - B R
2011 4E 25 3% » 2131k A 5 2514 FSGS ¥ A k2 55%
/NMLIRZETEFSGSIH A+ IMHHH SUPARJREE T
ElER 5 (>3000 pg/ml)* = i H. - #5E AE s
T AT I 7 B I S SUPAREY - HRBHEE b g
RS EBERER - 5T/ EEE - suPARTE
A] 35 i FSGS 1Y B Mgk B A8 S SR PR » TTE
B LA S L e AR 1Y A3 integrin Firid
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B 5 HLAE 26 F AT 4 SuPAR B 8 i BT * - ik
SRANLE - U5 L3R A FSGS I AR T =B LML
H1suPAR - ELA/ N FSGS i AAHER AR AN B
¥ o EF AR R HENERRTFE » IRk
S {1 8 [T 17 47 ) sUPAR S JERY 72 52 = FiT LA
SUPAR LI # 14 FSGS LRyt » fEfe B AHIE
abfl hetE— SRR

= R AR MR RN AR
EENBE

BE B BRI TR 7] 3 1 R P I va J5E
B e HIHIERE - FFRE IR E S HERE
s~ FREE - Kl R ) Bz angiotensin converting
enzyme inhibitors B angiotensin receptor blockers
HIBERT - T HIHIIE R A Oy - i
20124 KDIGO fiG B ik *© » Sl 4 B S T
B i Bt HTHE rituximab R 55N RRER R~ IR
BBk 8 K FSGSHUME FITETE feddtia - 73k
EOE AR B LR EEY) ~ Sy IR calcineurin

K BRRARZEMEBEREEHRINOEESZRER

FR4&1E

inhibitors (CNIs) 8; mycophenolate mofetil (MMF)
DU rituximab EFFANRARGHR » WEEEERRY (R ) -
(_),u ’J\Eﬁyrfﬁl‘f&*ﬁ@

JIE AT N ok R i e SRR R T B2 1 3
BB BER AN/ N B R - B
IR OERE - ATREAG R = EIE A A4 H
BE 5 ABATSA 75% A G/ VB R ER e A AR
PR EEEGRE R - Hr o 89— EH
FHERNRE MY =0 — A REER
(frequent relapse » FR) /& 15 2H & l5{fc## (steroid
dependent » SD) (Y1 o & £ IR 5 %0 [ 2
AR - HEIEHE SRS MR R -
{5254 cyclophosphamide [71 2 71 & 2-2.5mg/kg/
day 753 /A » B8R FR/ISD By NEFfRERps 48 £
7 55% £ 69% nlE AR EHAMYFEIEI R & B
TEREI A TR -

i % 9% HI 1 BICNIsHY i [ » 8 22
cyclosporine (1 {5 FiI A Bl /)N & ok BK 5 488+ Y
70-90% A] 5E£E i (remission) - Ponticelli B3 Fi i

B R

P B AR

JRI R B A R R

FEE R L 1. Prednisolone 1 mg/kg/day (A

1. Ponticelli Regimen (1B)

1. Prednisolone 1 mg/kg/day (fxA

(bREsEy R e E80mg)Ei2mg/kg qod (A7 &
NI 120mg) » {AH#FAZI163H - (2C)
FR/SD MCD

Mycophenolate
mofetil (MMF)

Rituximab

2. [[1ikcyclophosphamide j\3# - (2C)
3. cyclosporinegktarcolimus 0.05-0.1
mg/kg/day - {ERFLEI24FE - (2C)

MMF 500-1000 mg BIDAJE1E(24E
(2D)

1. /] ZSDNSEF Al (2C)

2. AR A/ NRUB R PRI SE - FRNS
S SDNSHEF » RT3 i i ik
DIAMERFEH(B) -

DU E EEmethylpredniso-
lone jzcyclophosphamide
EIEHEOEH -

2. cycloporine& HHE ]
Hprednisonenk -
tacrolimus 0.05-0.075 mg/
kg/day - J5#E6{E ] - (1C)

1. MMF 1 gm bid & ([ e
TR B cyclophospha-
mide & HFAEIEIREAHE » 1H
HEREEZERC) -

2. B JEE FI MM F it it 4 S
€ -

JAREIEREZR LR - £780%
RERRME - B ATAAIGIERY
BEF - B RERA AR b 1%
HIAURFSE (C) -

# 5:80mg) = 2mg/kg god (A
Fil&120mg) » HHF4F(168 -
(2C)

SR FSGS

2. HiE A PECNIs: (2B) (cyclo-
sporine 3-5 mg/kg/day & 61
H e QIR - FFREEIHRLE - 5
tacrolimus 0.1-0.2 mg/kg/day -

ASR FSGSHFH » MMF/AH

HEDexamethasone & ff i A B2

cyclosporine B fg i F Ll - iEHEL

- HERREERC) -

11 2= 2 /)N BU B 2 1 9 B e 5
©€)-

2. /NGBS R B R AE R 212
BEE - SHMRERIGHTA
BAFARIRR > Ry —I6HB%5
D) -

KDIGO guidelines #5555 5% : level 1. Recommend - level 2. We Suggest - &#555# : A: High » B: Moderate » C: Low -

D: Very Low -

#iET : FR/SD MCD, frequent relapse/steroid dependent minimal change disease; SR FSGS, steroid resistant focal segmental
glomerulosclerosis; CNls. calcineurin inhibitors.
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A RE PEHI AU 2 3 B - A FR/ISD S/ NEF FRER
it > cyclosporine 3-5mg/kg/day {5 FH 9 & A
Bl cyclophosphamide {5 1 /G » 25 9 fiE H B g -
W AE AR i SR A2 5+ 43 1 64% K 74% -
BRI EERTIE#HE - cyclophosphamide fiff FRH A&
AR AR (63% J% 25%)"7 © MMF fESR A/
BB NE BRI B G R R O - 2
TR B M G N R RO B e 93+ EH R
HEENRHIRS - (A2 TR 8 -

Rituximab 2 —& il - BB &
By CD20H70Jit -+ S 1T 4210 1) B A e 11 - 41 e 334
A o (i PR/ N 38 1k B R M B N B Y [
JE » 2 7EFRNS Jz SDNS # % » % J LL3E
FIREMARTAE ~ B REKD ~ 15 1k Bk D JE
Pt e e B A o - 70-10006 £2.35 JiA 3 g
A5 HEI 247 » #ERPESIRRMOVINGE - #K
KDIGO 2 % A /N B FRNS k2 SDNS & 2 i f o
ER A HRTAEZE 20RO - 30E 17 &
23 i FRNS B SDNS 23 » £:304%5F rituximab
7l £ 375 mgim? —F[PY R AT - 5 ] L AR AE -
BEAERRIEE » (0 HHEE E Re se e A 45
P =B KRR 8dF 1k » HEEIEFEERX
Bt R AR 0%t -
(Z) RMEB MR E

B B ok B o A 2 3 R OR U i A Y B
SR RRER A U PR B R I I B
o RTAEERE - H30-40% B E B RIE R R
HA o Mgt H B B IRAG TR ALERR
BE - HRIFTERE - HHEBEREERNT
AR MR 53 100% - (AR s> R MR 90% -
Fifr DAZE 3 1 36 4 e B P DR R TR e B
HEE 1 B R BR i 48 L+ G T IR JEE - Ponticelli
B B P i B B P BN SR 38 B DA [E 2
(methylprednisolone FFRIFS 1/ ATL/ K » $5 T =
K+ 48 iR methylprednisolone 0.5 73/ /A T
IR » 27K) 155 30 K cyclophosphamide 2.0%
Sl NT IR B30 R SEEIE A AR 7S E
A BT 10 B DhREIR Y FOERRIAR -

CNIs st F A IS 1 B Ak BR e 48 5 T » AR
WAEBR - (HAERESIERER - (i cyclosporine
(3.5-5.0% /A JTIR) & OF K 7 & K [& B

(prednisone 0.15% 55/ 2\ J/ K {5 FH iR SRNS 2
T B R BRI B AR 2 - A 69% R 58 A EE
Gy AEfE - AR — B R - 1 45% B H 1
O o N AR - % T K & cyclosporine
(FLSZ /AN T R)MERFIGHE - 53 SFMMF 1
gm bid & ff %A [ B 75 & (prednisolone 0.8 % 5a./
KNITIR - BREFESZw RIGER E102=
e/ RWE - EREFARE25=Z W 0 G E S
H ) Eil cyclophosphamide ¢ fH %5 ] s B 3 #2 H
Ponticelli regimen Lt » FRAE IR IEESR B B ThHE
MEFFRGRAEE - (BERESERR - mH - #
S35 I MMF SIf SRR3R 3

2002 » Remuzzi % A 25— i [ rituximab {2
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Rituximab i F] #y # & - Kamel E.R.5§
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B HT714% (5/7) nEFRFERIRER - KL -
rituximab T fi§ fy FSGS [ % » RN B Igisfa ik
BRI S T EIGR2EEE -

FR4&1E

f5 G

B RRER S A2 AT R S0 B e A 32
BRKZ — o Y R R e o3 28 57 AR SEER
IREH BB Fr o 1 BHRE B B R R R R B
A—HE o H A AR B M B E R AR A
TR/ INE AR BRI ~ B B AR R e 8 K FSGS -
i HBRRECT T ARH T 288 - LHEHAERE
FIERIEERR T ~ O HERERE L -
i e B NME 38 B MR ER R 2 A e H Y B0iE
e - B HRMICER T M - fEIEFE T HE
20124 KDIGO th #3 28 T J5 i it afkt - B BG
WS o AR (R ) EIEZ2FE o SU/NERRER
P75 Ko FSGS By #T) AR 3 1% 47 72k 38 11 P AR T ]
i - PR B SRR ERYE 28 HI) 2 methylprednisolone Jz
cyclophosphamide 255755 {HA R B A ERTH
8 e FSGS » RS AR 5 L IRE BN IE
R RS THREMEHIERERE - S - IR
sINE R ER 5975 1 LT AR cyclophophamide 55 CNIs
R AIG R+ CNIs A B Bk BR s 888 Jx FSGS
BTG R R TR & P E A BE A - SR FRNSEY
SDNS i/ NE MRER B - - MMF ] U6 %
HEFE o [H MMF R A [ B Ak Bk 488 S FSGS -
H A AL TR & OHEE R - H K
TRATUFE RS PEHI RGBS RE B - FreEY)rituximab
T B T 8 M B P i A o P £ FH A7 ARG K Y
FERE PRI AU AR - JGH 2 1E FRNS 5z SDNS 2
7N RRER I B B B R ER R o BTN EE 1R
R FSGS B » HATHEAR LAMAR B R 1677
Fi=k  HRCER AR 5 jf rituximab & G A B AE H
RITA 2 2 05 91 e 5 R » AT R G TR
2% .

Z2E R

1.Chadban SJ, Atkins RC. Glomerulonephritis. Lancet 2005;
365: 1797-806.

2.Haas M, Meehan SM, Karrison TG, et al. Changing etiolo-
gies of unexplained adult nephrotic syndrome: a comparison
of renal biopsy findings from 1976-1979 and 1995-1997. Am
J Kidney Dis 1997; 30: 621-31.

3.Korbet SM, Genchi RM, Borok RZ, et al. The racial
prevalence of glomerular lesions in nephrotic adults. Am J
Kidney Dis. 1996; 27: 647-51.



FRRASRAS L Bm R AR AT SR 385

4.Huang JJ, Hsu SC, Chen FF, et al. Adult-onset minimal
change disease among Taiwanese: clinical features,
therapeutic response, and prognosis. Am J Nephrol 2001; 21:
28-34.
5.Hsiao K-cL, Jong-da ; Wu, Shen-wen ; Hung, et al. Ten-Year
Registry of Native Kidney Biopsy from a Single Center in
Taichung. Acta Nephrologica 2012; 26: 68-73.
6.Shalhoub RJ. Pathogenesis of lipoid nephrosis: a disorder of
T-cell function. Lancet 1974; 2: 556-60.
7.Yang T, Nast CC, Vo A, et al. Rapid remission of steroid and
mycophenolate mofetil (mmf)-resistant minimal change
nephrotic syndrome after rituximab therapy. Nephrol Dial
Transplant 2008; 23: 377-80.
8.Kimata H, Fujimoto M, Furusho K. Involvement of inter-
leukin (IL)-13, but not IL-4, in spontaneous IgE and IgG4
production in nephrotic syndrome. Eur J Immunol 1995; 25:
1497-501.
9.Yap HK, Cheung W, Murugasu B, et al. Thl and Th2
cytokine mRNA profiles in childhood nephrotic syndrome:
evidence for increased 1L-13 mRNA expression in relapse. J
Am Soc Nephrol 1999; 10: 529-37.
10.Cheung W, Wei CL, Seah CC, et al. Atopy, serum IgE, and
interleukin-13 in steroid-responsive nephrotic syndrome.
Pediatr Nephrol 2004; 19: 627-32.
11.Lai KW, Wei CL, Tan LK, et al. Overexpression of
interleukin-13 induces minimal-change-like nephropathy in
rats. J Am Soc Nephrol 2007; 18: 1476-85.
12.1shimoto T, Shimada M, Araya CE, et al. Minimal change
disease: a CD80 podocytopathy? Semin Nephrol 2011; 31:
320-5.
13.Clement LC, Avila-Casado C, Mace C, et al. Podocyte-
secreted angiopoietin-like-4 mediates proteinuria in
glucocorticoid-sensitive nephrotic syndrome. Nat Med 2011;
17:117-22.
14.Yoshida K, Shimizugawa T, Ono M, et al. Angiopoietin-like
protein 4 is a potent hyperlipidemia-inducing factor in mice
and inhibitor of lipoprotein lipase. J Lipid Res 2002; 43:
1770-2.
15.Kuroki A, Shibata T, Honda H, et al. Glomerular and serum
IgG subclasses in diffuse proliferative lupus nephritis,
membranous lupus nephritis, and idiopathic membranous
nephropathy. Intern Med 2002; 41: 936-42.
16.Glassock RJ. Diagnosis and natural course of membranous
nephropathy. Semin Nephrol 2003; 23: 324-32.
17.Quigg RJ. Why study membranous nephropathy in rats?
Kidney Int 2003; 64: 2318-9.
18.Farquhar MG, Saito A, Kerjaschki D, et al. The Heymann
nephritis antigenic complex: megalin (gp330) and RAP. J
Am Soc Nephrol 1995; 6: 35-47.
19.Debiec H, Guigonis V, Mougenot B, et al. Antenatal
membranous glomerulonephritis due to anti-neutral endo-
peptidase antibodies. N Engl J Med 2002; 346: 2053-60.
20.Debiec H, Nauta J, Coulet F, et al. Role of truncating muta-
tions in MME gene in fetomaternal alloimmunisation and
antenatal glomerulopathies. Lancet 2004; 364: 1252-9.
21.Murtas C, Bruschi M, Candiano G, et al. Coexistence of
different circulating anti-podocyte antibodies in membranous

nephropathy. Clin J Am Soc Nephrol 2012; 7: 1394-400.

22.Beck LH, Jr., Bonegio RG, Lambeau G, et al. M-type
phospholipase A2 receptor as target antigen in idiopathic
membranous nephropathy. N Engl J Med 2009; 361: 11-21.

23.Debiec H, Ronco P. PLA2R autoantibodies and PLA2R
glomerular deposits in membranous nephropathy. N Engl J
Med 2011; 364: 689-90.

24.Qin W, Beck LH, Jr.,, Zeng C, et al. Anti-phospholipase A2
receptor antibody in membranous nephropathy. J Am Soc
Nephrol 2011; 22: 1137-43.

25.Hofstra JM, Beck LH, Jr., Beck DM, et al. Anti-phospholi-
pase A(2) receptor antibodies correlate with clinical status in
idiopathic membranous nephropathy. Clin J Am Soc Nephrol
2011; 6: 1286-91.

26.Hofstra JM, Debiec H, Short CD, et al. Antiphospholipase
A2 receptor antibody titer and subclass in idiopathic
membranous nephropathy. J Am Soc Nephrol 2012; 23:
1735-43.

27.Beck LH, Jr., Fervenza FC, Beck DM, et al. Rituximab-
induced depletion of anti-PLA2R autoantibodies predicts
response in membranous nephropathy. J Am Soc Nephrol
2011; 22: 1543-50.

28.Debiec H, Martin L, Jouanneau C, et al. Autoantibodies
specific for the phospholipase A2 receptor in recurrent and
De Novo membranous nephropathy. Am J Transplant 2011;
11: 2144-52.

29.Hofstra JM, Wetzels JF. Anti-PLA(2)R antibodies in
membranous nephropathy: ready for routine clinical
practice? Neth J Med 2012; 70: 109-13.

30.Chen JS, Chen A, Chang LC, et al. Mouse model of
membranous nephropathy induced by cationic bovine serum
albumin: antigen dose-response relations and strain differ-
ences. Nephrol Dial Transplant 2004; 19: 2721-8.

31.Wu CC, Chen JS, Huang CF, et al. Approaching biomarkers
of membranous nephropathy from a murine model to human
disease. J Biomed Biotechnol. 2011; 2011: 581928.

32.Cheng CW, Chang WL, Chang LC, et al. Ferulic Acid, an
Angelica sinensis-Derived Polyphenol, Slows the Progres-
sion of Membranous Nephropathy in a Mouse Model. Evid
Based Complement Alternat Med 2012; 2012: 161235.

33.Debiec H, Lefeu F, Kemper MJ, et al. Early-childhood
membranous nephropathy due to cationic bovine serum
albumin. N Engl J Med 2011; 364: 2101-10.

34.D’Agati VD, Kaskel FJ, Falk RJ. Focal segmental glomeru-
losclerosis. N Engl J Med 2011; 365: 2398-411.

35.de Mik SM, Hoogduijn MJ, de Bruin RW, et al. Pathophysi-
ology and treatment of focal segmental glomerulosclerosis:
the role of animal models. BMC Nephrol 2013; 14: 74.

36.Santin S, Bullich G, Tazon-Vega B, et al. Clinical utility of
genetic testing in children and adults with steroid-resistant
nephrotic syndrome. Clin J Am Soc Nephrol 2011; 6:
1139-48.

37.McCarthy ET, Sharma M, Savin VJ. Circulating permeability
factors in idiopathic nephrotic syndrome and focal segmental
glomerulosclerosis. Clin J Am Soc Nephrol 2010; 5:
2115-21.

38.Tryggvason K, Patrakka J, Wartiovaara J. Hereditary



386 IREX

proteinuria syndromes and mechanisms of proteinuria. N
Engl J Med 2006; 354: 1387-401.

39.Kopp JB, Smith MW, Nelson GW, et al. MYH9 is a major-
effect risk gene for focal segmental glomerulosclerosis. Nat
Genet 2008; 40: 1175-84.

40.Genovese G, Friedman DJ, Ross MD, et al. Association of
trypanolytic ApoL1 variants with kidney disease in African
Americans. Science 2010; 329: 841-5.

41.Kopp JB, Nelson GW, Sampath K, et al. APOL1 genetic
variants in focal segmental glomerulosclerosis and HIV-
associated nephropathy. J Am Soc Nephrol 2011; 22:
2129-37.

42.Wei C, Moller CC, Altintas MM, et al. Modification of
kidney barrier function by the urokinase receptor. Nat Med
2008; 14: 55-63.

43.Wei C, El Hindi S, Li J, et al. Circulating urokinase receptor
as a cause of focal segmental glomerulosclerosis. Nat Med
2011; 17: 952-60.

44.\Wei C, Trachtman H, Li J, Dong C, et al. Circulating SuPAR
in two cohorts of primary FSGS. J Am Soc Nephrol 2012;
23: 2051-9.

45.Shankland SJ, Pollak MR. A suPAR circulating factor causes
kidney Int 2012; 2(suppl 2): 139-274.

46.KDIGO Clinical Practice Guideline for Glomerulonephritis.
Kidney International Supplements 2012; 2(2).

47.Ponticelli C, Edefonti A, Ghio L, et al. Cyclosporin versus
cyclophosphamide for patients with steroid-dependent and
frequently relapsing idiopathic nephrotic syndrome: a multi-
centre randomized controlled trial. Nephrol Dial Transplant
1993; 8: 1326-32.

48.Choi MJ, Eustace JA, Gimenez LF, et al. Mycophenolate
mofetil treatment for primary glomerular diseases. Kidney
Int 2002; 61: 1098-114.

49.Siu YP, Tong MK, Leung K, et al. The use of enteric-coated
mycophenolate sodium in the treatment of relapsing and
steroid-dependent minimal change disease. J Nephrol 2008;
21:127-31.

50.El-Reshaid K, Sallam HT, Hakim AA, et al. Rituximab in
treatment of idiopathic glomerulopathy. Saudi J Kidney Dis
Transpl 2012; 23: 973-8.

51.Munyentwali H, Bouachi K, Audard V, et al. Rituximab is an
efficient and safe treatment in adults with steroid-dependent
minimal change disease. Kidney Int 2013; 83: 511-6.

52.Cattran DC, Appel GB, Hebert LA, et al. Cyclosporine in
patients with steroid-resistant membranous nephropathy: a
randomized trial. Kidney Int 2001; 59: 1484-90.

53.Dussol B, Morange S, Burtey S, et al. Mycophenolate
mofetil monotherapy in membranous nephropathy: a 1-year
randomized controlled trial. Am J Kidney Dis 2008; 52:
699-705.

54.Remuzzi G, Chiurchiu C, Abbate M, et al. Rituximab for
idiopathic membranous nephropathy. Lancet 2002; 360:
923-4.

FR4&1E

55.Fervenza FC, Abraham RS, Erickson SB, et al. Rituximab
therapy in idiopathic membranous nephropathy: a 2-year
study. Clin J Am Soc Nephrol 2010; 5: 2188-98.

56.Ruggenenti P, Cravedi P, Chianca A, et al. Rituximab in
idiopathic membranous nephropathy. J Am Soc Nephrol
2012; 23: 1416-25.

57.Ponticelli C. What is the role of rituximab in idiopathic
membranous nephropathy? Expert Rev Clin Immunol 2013;
9: 13-6.

58.Gipson DS, Trachtman H, Kaskel FJ, et al. Clinical trial of
focal segmental glomerulosclerosis in children and young
adults. Kidney Int 2011; 80: 868-78.

59.0chi A, Takei T, Nakayama K, et al. Rituximab treatment
for adult patients with focal segmental glomerulosclerosis.
Intern Med 2012; 51: 759-62.

60.Kong WY, Swaminathan R, Irish A. Our experience with
rituximab therapy for adult-onset primary glomerulonephritis
and review of literature. Int Urol Nephrol 2012; 45: 795-802.

61.Savin VJ, Sharma R, Sharma M, et al. Circulating factor
associated with increased glomerular permeability to
albumin in recurrent focal segmental glomerulosclerosis. N
Engl J Med 1996; 334: 878-83.

62.Artero ML, Sharma R, Savin VJ, et al. Plasmapheresis
reduces proteinuria and serum capacity to injure glomeruli
in patients with recurrent focal glomerulosclerosis. Am J
Kidney Dis 1994; 23: 574-81.

63.Baum MA, Stablein DM, Panzarino VM, et al. Loss of living
donor renal allograft survival advantage in children with
focal segmental glomerulosclerosis. Kidney Int 2001; 59:
328-33.

64.Matalon A, Markowitz GS, Joseph RE, et al. Plasmapheresis
treatment of recurrent FSGS in adult renal transplant
recipients. Clin Nephrol 2001; 56: 271-8.

65.Nozu K, lijima K, Fujisawa M, et al. Rituximab treatment for
posttransplant lymphoproliferative disorder (PTLD) induces
complete remission of recurrent nephrotic syndrome. Pediatr
Nephrol 2005; 20: 1660-3.

66.Pescovitz MD, Book BK, Sidner RA. Resolution of recurrent
focal segmental glomerulosclerosis proteinuria after
rituximab treatment. N Engl J Med 2006; 354: 1961-3.

67.Hristea D, Hadaya K, Marangon N, et al. Successful treat-
ment of recurrent focal segmental glomerulosclerosis after
kidney transplantation by plasmapheresis and rituximab.
Transpl Int 2007; 20: 102-5.

68.Tsagalis G, Psimenou E, Nakopoulou L, et al. Combination
treatment with plasmapheresis and rituximab for recurrent
focal segmental glomerulosclerosis after renal transplanta-
tion. Artif Organs 2011; 35: 420-5.



FRRASRAS L Bm R AR AT SR 387

Update on Mechanisms and Management of
Common Idiopathic Nephrotic Syndrome in Adults

Chia-Wen Kuo?2, and Jin-Shuen Chen3#4

IDivision of Nephrology, 2Department of Internal Medicine,
Taichung Armed Forces General Hospital;
3Division of Nephrology, “Department of Internal Medicine, Tri-Service General Hospital

End stage renal disease (ESRD) and dialysis dependence is increasing all over the world. Taiwan has the
same problem. According to data from the Taiwan Society of Nephrology, the most common cause of ESRD is
glomerulonephritis (GN), followed by diabetic nephropathy, and hypertensive nephropathy. GN can be classified into
nephritic and nephrotic syndrome according to the clinical presentations. Nephrotic syndrome is diagnosed as a
complex of clinical manifestations including proteinuria, hypoalbuminemia, edema and hyperlipidemia. The etiologies
can be divided into secondary causes and primary causes. The primary causes account for 80% of all cases. The
three most common causes of adult idiopathic nephrotic syndrome (INS) are minimal change disease, membranous
nephropathy and focal segmental glomerulosclerosis. There has been a rapid increase in studies of these three
INS in recent years, and the Kidney Disease: Improving Global Outcomes (KDIGO), a global non-profit foundation,
declared the practicing guidelines for these three INS in 2012. In this article, we will focus on the new developments
of the pathophysiologies and introduce new management guidelines. (J Intern Med Taiwan 2013; 24: 377-387)





