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%, — T ABROBFEIZAH L HD3%\0 08, Slalbitbitid, TMA 2SEEEDOMETICEIS L 2 REME 23R8 X
NIV —TAERD 1 R L 7-DTHET 5,

The patient was a 48-year-old Japanese woman diagnosed as having systemic lupus erythematosus at the age
of 21 years when she presented with fever and an erythematous skin rash on her face and extremities. Prednisolone
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was initiated at that time. Thirteen days before admission to our hospital, she was referred to us by her family phy-
sician. Upon admission, blood tests showed pancytopenia, hypocomplementemia, and renal dysfunction, as well as
the presence of lupus anticoagulant. Urinalysis showed abundant proteinuria and heavy microscopic hematuria.
After performing a renal biopsy, we initiated immunosuppressive therapy and an anticoagulant. On the 22nd hospi-
tal day, microangiopathic hemolytic anemia appeared with the progression of thrombocytopenia and renal failure,
and the patient subsequently underwent ten sessions of plasma exchange. After the commencement of the plasma
exchange, her general condition improved. Her renal dysfunction, however, continued to progress, and hemodialy-
sis was started on the 36th hospital day. The light microscopy showed severe endo- and extra-capillary proliferative
glomerulonephritis with abundant crescents, and massive thrombi in the capillary lumen of the glomeruli. The arte-
rioles contained occlusive hyaline materials. An immunofluorescence study showed granular staining of immuno-
globulins and complements along the glomerular capillary wall. An electron microscopy examination revealed the
presence of electron-dense deposits in the subepithelial and intramembranous areas of the glomeruli, but subendo-
thelial deposits were absent. For cases with lupus nephritis (LN), immunosuppressive therapy based on corticoste-
roid remains the mainstay of treatment. However, immunosuppression alone may be insufficient when antiphos-
pholipid antibody syndrome and thrombotic microangiopathy (TMA) are also present, and other treatment modali-
ties including antiplatelet therapy, anticoagulation, and plasma exchange are likely to be necessary, as illustrated by
the present case. Although the mechanism responsible for LN remains uncertain, we report a case of LN suggesting

that TMA is associated with renal dysfunction.

Jpn J Nephrol 2016 ; 58 @ 45-54.
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a2 L%k, Z2kEH R I (205/120 mmHg) % 7
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Table. Laboratory parameters on admission
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Urinalysis Biochemistry Immunochemistry
Protein 8.22(g/g-Cr) TP 5.3(g/dL) IgG 1,407 (mg/dL)
B>-microglobulin 1,456 (ug/L) Alb 2.0(g/dL) IgA 316(mg/dL)
RBC in the sediment 30 ~ 49 (/HPF)  T-Bil 0.4(mg/dL) IgM 110(mg/dL)
AST 23(IU/L) C3c 43(mg/dL)
Peripheral blood ALT 14(1U/L) C4 8(mg/dL)
WBC 2,360 (/uL) LDH 472(1U/L) CH50 14.7 (/mL)
Diff ALP 217 (1U/L) C1g-bound immune complex 18.9 (ug/mL)
Stab 1.0(%) rGTP 33(IU/L) Anti-dS-DNA IgG antibody 1,340
Seg 43.0(%) BUN 44.2 (mg/dL) Anti-Sm antibody <7.0(U/mL)
Lymph 45.0(%) Cr 2.71(mg/dL) Anti-U1-BNP antibody 19.7(U/mL)
Mono 11.0(%) UA 8.2(mg/dL) Anti-SS-A/Ro antibody 43.9(U/mL)
RBC 321 (x10%uL) Na 140(mEq/L) Anti-SS-B/La antibody <7.0(U/mL)
Hemoglobin 9.0(g/dL) K 6.2(mEq/L) Lupus anticoagulant 1.73
Platelet 124(x10%uL)  Cl 119.5(mEq/L) Anti-CL-B2GPI antibody 3.4(U/mL)
Reticulocyte 6.5(x10%uL) Ca 7.3 (mg/dL) Cryoglobulins negative
IP 4.5(mg/dL) MPO-ANCA <10(U/mL)
Coagulation CRP 0.45(mg/dL) PR3-ANCA <10(U/mL)
APTT 40(sec) HbA1c (NGSP) 5.7 (%) Anti-GBM antibody <3.0(U/mL)
PT-INR 0.89
FDP 131 (ug/mL)

R EBRZZROMNREIX, PSL10mg, 7AuPEY 25
mg, 7HVIPNF Y 40mg, 7L L/ Y 50mg, BAN
AZF AN TN 25mg, TV T TV =) 30mg L
FFaFers0oug T, FAOLEHEII LT,
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FRIRRE A ;5 AMINBETE, RE S i

ABERFIRAE : BGRiEM, IME 183/121 mmHg, JRH 89 4]
157, FeEGR L, WERE 26 [Al/5y, BEFEBUAIEE 97% (room air
), IRERMER, BHALE, S0 Rd 0, HRENE
Bie L, DEEEEGE L, WRRGEEONTED b, IEEEE
HY, BIREIEOMT - BEH O, FEEZ L, wfs g
D HAR 7 i

ABREHRERR R : AL DI, JRIFE % Table 12737,
BRTIE, WREMZEMET, RUGE TR & FIIBRR %2
w7, MEHAT, PUBRRAAE, ) v SEROD, &
PERERRTE 1IN A C, MV DA, HT dsDNA Fifk ik
TH Y, SLE DFADE Z S, ABilREOD SLE ¥ ERE)
PE$5%% (SLE disease activity index : SLEDAI) 1% 21 . CTdh -
7o BYUEDOMERTIL, HBs P, HCV Piffs, HIV Hiffix
TRCEETH Y, MRIIERIGS EETH - 72, EER
T, WHEERS b a v R 75 2 F RE(APTT) OIER
&7 4 7 VofREY) (FDP) O LR %2589, N —7 Ak
WA (AR 7 2V REHERERD) 1B (1.7, cut-off fitil 1.3

K TH o7, BWOWHIZ, V— 7 ABEROEBIGEIEST
fili H fYCREBZAVE A (BT, BFAERR) 2 T L 72, /Dl
TR T BEIIBD 2o 7203, DIER OB
DI L IEIIRINAFIHIE D A 2R 72,

BERBIERRR Bl L 2 Rk 30 9 &, BN
TPEZEALIE 13 18 (43%), 1 HHIE 16 8 (53%) I3 &
7o PR MR S22k D 69% (11 1) % b o, i
HERMIEYEDS 4 46, SRMEMEDS 1| HICFR 0 & i, B NG
A L EARIZEHIED b OB HEIEO LD X Y % RO
517z (Fig. 1a), Ho 2R 7 A Y — L —7HRE RO %
Do, A HDRERIETHEIEIC N TiiE 2D ¢
REFEEDNEE DGR D & 17z, 2 HDAKIKTIE, AV ¥
7 LREIZ B o CEIICHRR U 7R ERIRGRIERIEN 1C, iiE
By % GATE A Y VI, 7 72 VORI RS
537z (Fig. 1b, o). JRANE XSS L, 20BN
B R FEIR D 20 ~ 30%) 2 k> Tt I %
TlE, 3 OREREANTHE OMEINRD NIPELS IR TPHZE L T
W B ET RS & 7z (Fig. 1d), MIEIRTIE, MEFENIC
VY y YT RAT VB~ kXY  (phosphotungstic acid-
hematoxylin : PTAH) ¢l VB DSPHZEME ICERO S 1, %
FER R TR O B2 AL S 7z (Fig. 2a, b)), ZDIF
B>, FEIERIE ORHEAL & /NSERIBIIR O A IR 23 HL &
7z (Fig. 2¢) s F 7 —OMBNRL ~ L DI T, HIPE
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Fig. 1. Histopathological features of a renal biopsy specimen examined using light microscopy
a ' Marked endocapillary hypercellularity with a mixture of mononuclear and polymorphonuclear leukocytes is
seen in the glomerulus (hematoxylin and eosin stain : original magnification, x400).
b ! Global and massive thrombus formation in the widened capillary lumens is visible. This glomerulus shows the
characteristic features of thrombotic microangiopathy and mesangiolysis (periodic acid methenamine sil-

ver : original magnification, x400).

¢ : Glomerular fibrin thrombus stained red with trichrome (Masson-trichrome stain : original magnification, x400).
d : An arteriole close to a glomerulus showing thrombus formation (arrow) (periodic acid methenamine silver :

original magnification, x400).
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BT RT3 TMA HSHIZ - TR 6 17 A8, MElRic 81F
2608707y OYEICBE LT, BEAN (R I
BENTOLMBEINRL AV OIMEED R HETT 2 2 &
IETERPoT,

ez ER

AAEH X, 2012 D Systemic Lupus International Collabo-
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Fig. 2. Histopathological features of a renal biopsy specimen examined using light microscopy
a, b : Numerous fibrin thrombi in the narrowed lumens of arterioles (phosphotungstic acid-hematoxylin : original

magnification, x200).
¢ : An interlobular artery shows severe intimal thickening with a narrowed lumen. (hematoxylin and eosin stain :

original magnification, x400).
d : An adjacent arteriole is occluded with a fibrin thrombus. (elastica van Gieson stain: original magnification, x400).

alb

Fig. 3. Histopathological features of a renal biopsy specimen examined using an immunofluorescence study
a : Immunofluorescence for IgG reveals widespread granular capillary wall staining, with segmental linear staining.
b : Magnified view of the framed part of Fig. 3a showing granular capillary wall staining for IgG with segmental linear
staining.
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Fig. 4. Histopathological features of a renal biopsy specimen examined using electron microscopy
a ' Electron microscopy reveals numerous epimembranous and intramembranous deposits in the glomerulus, and
the capillary loop is occluded by leukocyte (neutrophil and monocyte) infiltration.
b : Numerous epimembranous and intramembranous deposits are seen in the glomerulus.
: The endothelial cell is swollen (arrow), and podocyte foot process effacement is visible.
d : Electron microscopic finding using periodic acid methenamine silver stain reveals the expansion of the suben-
dothelial space (arrow).
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Fig. 5. Clinical course of the patient

After admission, despite immunosuppressive treatment based mainly on corticosteroid use, the patient’s renal dysfunction pro-
gressed with the appearance of microangiopathic hemolytic anemia and thrombocytopenia suggesting the presence of active
thrombotic microangiopathy, leading to the commencement of plasma exchange therapy. FRC : fragmented red blood cells

¥, WA RS, W DKL (coarse crackle) % iR &,

Ho ¥ Bl CT < U3 il A i 0 FE DX 1k 0 =2 2358 0 &
7oo ERFIRHICIZ, HOWINT AT AT 25 L wv-o 7418
REZ2ROL XA, B2 HICIXEE 7 — L 25K
B, M7 — o 28BS IicEEoEMEEmON7 - 7
0 E LT ¢ <10 mg/dL) DFAE & ARMEIMA 2 7
TR AR IMBR 2 FEGE L 72, ASREGI DEGIRFE# D & 13, B
L 2 JR Y IS £ 9 TMA DBS 5135 LI L, SLE
b L CIEF=RPED APS IHiFE L 7« TMA 23AES DIRFEN
JRICBIG- LT 2 EEZ Sk, TMA ICH L CHifkmifs
e 2 EHE & U 72 MUREACHIREE 2 95 23 i H 20 558 3 [0l o
R— AT L 72, o BIC Mk a0 (G 2% H)
DFRIMT ADAMTS13 (a disintegrin-like and metalloproteinase

with thrombospondin type 1 motifs 13) (2 %4 2 fHELAIXIE
HEThHo7hs, FIEEMEZ 33 % & PEEOK T2V L
7oo G110 IO MBAAEEE TR I 1, MBI 10 77
FTHHEL, SEIREBIRYUGEEIIZR L 72, 7, Bk
DA OB R b N CUGEE T 2 589 72, 25309 H I &
FEHIENS v v b &2k L, IMEGENT 28 A L7, REH
(%5 1829 H) IS L 72 ADAMTS13 i ¥ fiti 14 92.9% T
Hoto, BEZIZENT 7Y = v 7Tl 3 B OHMERRENT %2 1T
W, MRS T PSL WY 5 Sk & o 7o, BB 3 08
e U 7 BSE D &R <, £NT v~ F DOPH%ED
e FEBIERIFTH 5,



52 iV VIREHURB L — 7 R 580 1 4

£z ¥

ASERBNIZ 27 FEHTIC SLE & 24, DI, HIRRE A

TRA FIZX 2 EEPRRE STV, 44EFI» P v
FEYUE DR IBR S T2, MRE O BRI 74
$, APS IZXT I fThbNTwiadr o7, LET7 4
u—7y 7IN TNz 4~ 7 2 Hilli £ TlX, SLE
DFGEEERIZHELZE L Tw B b0 il i, L
L, YB3 SEOEAKR EMIRE R D, BB
TIETEMEE 2N Z MAERE DT R %GR 72 2 &6, i
T D BRI DEIR G %2 4 2 APS &ff SLE DLEf
EEZ N, £7, B 20HHITAH S IR CT
iR T DM b 72 2 O F AEDORIREER X, BAED
5 DRHGEFNC X 2 HliKETH - 2SI A T, APS
IZA LIS TMAIC &k 2 NEEE P Atk B REICE ) v 4
F A A DS L AEMBEETHh o7 2 LB N
. 8)

UV v HRE YA L SRBROR N RE O B 1 B L <3l
HENTVENY, L— 7 2ABLOREBIREINE & 12 MR
ICRD SN ETIMEFID R B, Thbb, L—
T ARG LML LT, YUY VIREPUARIC X 2 iR fE
OEMAL, I MEERE O TR, M NEREE, Hikois
HALDSIMRTERIC G $ 2 L ZE A 5T w3, —fT
PV VIREYUEDGIETH > T MR U 72 RER]
DEIET 5 2 L5, MBERICIZIERR A L A& Efi
SHDOFHEBEEAFHAZ R LT EEZSNDY,
AREGBE, BEIC BGPIRAFET A VY 4V B v ik L
Nv— 7" 2GR K - D B DM R S 1723, B g0
PRI CIRETE 3EEch- 7, ZomicBLTiE, *
7 0 —CIEERE E 2 SR R E A T 0 A RIS X AL
RN & 72 2 WTREVEDS D 01, IRFSEO 72 > TR D IR
LHIET 22 L HERT 208D 5,

APS 12 & 2 B2 (APS BFIE) 1&, JEUFEME APS & SLE %
FU & LT 2 EPRICHTE T 5 KM APS OMITICIRD
55, ZORBAERG I, RIS L 72 TMA %2R
EL, SREIERREO S SPAREA, AL, REENOM
ANKE, SRERESME NI O MIRETEER, A ¥ v X7 LR
B, WREDXF X7 ARIEEENDSH T 5T 2,
Z LT, AEFOBAERTHS NZIRHFT RO W (D9
APS BHEICAET 2D TH o7,

AAEGNE, TR S SHIENE O HARTERR & 8 NG
PEZELDFRD 3l 2 EH 6, ISN/RPS 2003 23D IV-G
(A/C) LW L7z, L2 LHDEHUARTRIC X 2 g e, &8

TSR LTI, W TE Z5EbE 2T RLIZR D %
Dotz 4 ADRBRIKITAREEEDIEE 2SR & 1t 2 Lo
5 WNBCT A DIFE D REb I, e A BEEEEARY) B (F 3R
ICHGT8F 7 4 VYR D & BERPUAIRIC K 2 g2
FPOIEET L 7228, #OGHURIEIC X 2 g e BRI,
Bk DRI EREG 12 1gG Hilk D RERARILAE 2 58 D 5 D &
T, WorhWETILERIZRD SN ok, £E
BAMERIC X BB TY, EEARIUE 2R 5 EE
BEEM A Y (electron-dense deposit : EDD) DIEZEIE LTl
7% <, FEIKBEANIC EDD 23K 6 7 b D DB M IZIZEE D
SNrotz,

=73, AIEGITEEE LA A S Nt 2 & IFHHIR
Ho, V=7 AR TIE, & &I ANCA BIMLIMAE 28 % & 0f
TLIEDHISNT VS Z D6, HWEEARDIE L
HEDREN— AR D A\ & b 2 IEFRMAERRZH
MR 6N A5E1E, ANCA BIEINE RO &I %2 4E T
BENH B, Lo L, RREFNCE W TR ANCA 23k
MThHotl o, ZOMREFEELICSWEEZS
Nz, Chen 51, 520 Bl N AMERITHIEL — 7 2B
BEOREFARRAT LIS DWW O L, EH RN E I g
SN EERTIZADERER A B T 28 e 7)) v
RO EIIEETH - E2RELTED, L—7R
B RICE T 2 HERIER S REE SRS & 3 DR T
HE XN Z LRI NS, F7- Charney 5'V1F, TMA
ZAEDEL, T WEMEE T pauci-immune DIREETH b 7203
5, —HERICHE AR 2 A ) TEEIED O & A PERIEME R ER
B R ORI G & 2 L 72 5 12 (2W11d 4 41T SLE, %%
% 161& SLE fsi2Wifl) 2 5 L T %, Hihre Ay e
VPRV — 7" A GBI T 1% 3 TR S 4 2 TRk
T&H 72035, MPO-ANCA 7% 5 INZ PR3-ANCA (3L
THh, TMA % &Pk L 7 SLE TIXFIEE GIRIE DB S
7 LIS AR 2 AE 5 1EEE O B R BRIR T RS2 2 D 9
22 E&EL T3, Karayama 5 X7 v b O HKE
B SR BRI 28 € 7V I B W T, mammalian target of
rapamycin complex (MTORC) D 1EMEAL 23 AR AL % (e ¢
TEERWELTE DY, Bk, $1Y v IREHiAS mTORC
ZIEMALT 2 2L REINTV B, Y EDEREDS,
AREBNI B\ TR IZE AR & 50— 7 AEROWEIC
MZT, $Y Y IREHTURD LD A IRIER 2 £ - 72 20k
RERBET 20 S L2 BE L 2w,

W=7 ABRITE T 5B O TMA A0 EHEE O Sk
EOPHAREHT 2 2 LI ToOWMETHIFMINT
BD, KEFlOFFED ZudbTizzs LEbnsg, 74



WS

HH,Hu 6 1Z TMA &F SLE #3362 L Fr AR T 41
ZIHE LY, TMA &F SLE ¥ Clx, ABiiEd T2 80%
D LoBENBEERELZZELTED, 2095 424% D
BEPZERIIMEENT 2L, 5 FAEEER, BPRizE
bOTARTH-L I E2HEL T3, £7 Song 57
i, V=7 ABREBEE148GID DD 6 TMA ZAPEL 72
36 Bl DEEIRFT R L BT L2 5T L, TMA %2 &0F L 728
TIENBIEMENZ, N T 2RI, MEC
B 5 R0E, ARBRENO FIMEKIZIEE, chronicity index, FR
M 250, B ORHEILA TMA JEGBEREIC L L THIEIC
% D 51, TMA 13V — 7 ABRICE T 2 BT
L7ZRFTH S EWMEL T3,

ZDXIHIZ, V=T ABRIZEIT S TMA HE O EHEE
BTSN RETH 52, ZOWHAICE L TIEM
R 23% >, SLE OB IC B 1T 5 TMA JRZEDS
Y VIREPUARDEALE & BBICBE# T 2 2 & 1 Tektonidou
5% EHITORRTHE L TE D', 1FhIcEHBoO® S
bABL BV L6, bitbiUI ARG O BRIk G
12 RS 7258 TMA JZ8 1 SLE 124 8F L 72 k1% APS
& L CHRT 2 OB E Cldie bl & & 2 7, ASREHI
TIEE 20 W H I, BROIFIRERIEIR & & b1 CT CTHiflffiD
XD MBI L, FRICIE, HORDF 4 F
N5 E 0o IR 2 O 7, RO I I E,
Jifi, 7% 6 NCHRRATREDOREFESIMBLIL 72 2 L 2 HE T
X, BHEIEEHEICIZAEL 2 0b DD, BHER O APS 12T\
WETHo 7 L HMRTE 2, Lal, #iY VIFEFE
1Z SLE H#H D 30 ~ 40% REEICED 51505, TMA B3
B 201320 HoiEpics &, £, B
TMA (341 ¥ IREHUREEED SLE KEGIIC & BT 2V, L
7o T, AEFlICB TR NA-EEOEHBICE TS
TMA TEEIZHLY v IEE YA LA D ZE R 3B 5. U 72 Al ag
BEEFEITRETLE b, ZOMICBLT, Song 5742560
IZ Shen & \ZHIRINZ BB ORI T, V— 7 ABERDOEM
TRICE T 2 TMA OFE L C4d DILE ICH R B A 5
N LML, HiEOEMALSNEEEZ N L TR
CBIET 2 2k 2EL T 22, AR I B
CHd LB EMBEL TR, 2ok LFICK2
TMA F8iE b HEHI S 1L 5,

I /N R A 14 S5 95 (thrombotic thrombocytopenic
purpura : TTP) (&, /MR, FEER, S80I MAR PR
A Ifll (microangiopathic hemolytic anemia), BFEE 7 & NI
HORRRIRRREIR 22 & CRORE L, JAH 2 MLk TMA 23H B3
BREMGERE T, SLE JEFIIC TTP DRSS &I 5 2 £ 137

fil 6 %4 53

TR LPEHEL D2 SA SN TS, TTP DRI 2K X
ADAMTSI13 JEMEEIR & ENT w3, 5512 ADAMTS13
12X % inhibitor DFELE % 125 T ADAMTS13 D iE
D& 5 N7 TTP A SLE ORER] b s ST w3082,
TTP &0f SLE fEBI T D ADAMTS13 iGtEDEtE, FEGIEL
YT ED S D RH LR SN TRV DH
BURTH %, Austin 51 68 HlDOHLY v FRE AR EREH
(52 ik APS Z#H L, 6 flli% SLE ) ® ADAMTSI13 ik
ZRERL, 120 T2 DOIGHEMET 2, %7336 TH
ADAMTS 13 $ifkDFE# D 7= L HE L Tw 3P, 7
Martin-Rodriguez & (%, SLE fi:fslCld ADAMTS13 Jf{4H 25
WANCHANTHEIE T LTWE 2 2R, 2oz
PV VIFEY R DS APS DAHED H % SLE FEHIT &
DEEFE R 2 L 2 L Tw» Y, KRR, MR
PR MR % £ 5 IR M3 A & 1172 B ADAMTS13 751
filild 33 % L PHEEDE T SN0, Tho DR
WS LU 72 58 1820 HIC I3 MG HEAE 1% 92.9 % 12 [RIfE L <
Wie, FEOSHERRE 2 H E 2 %5 &, ADAMTSI13 IG1EDAK
T D TMAJRZEIA S Dt b TG L Tw/ Ak
EHRRINS,

%

)V— 7" A FEERE R 7B D APS A fif L — 7 AR D 14
ZREBEL 7o, V=T AR ROBOIBTICBIL TEw A
M Rin% <, B IRELCoFEIERIN TS, K
FEGIC 3 1) 2 BRERRIK T IS L 7B e LT, L—
TABRIC K 2R RHE 25, APS ¥ TMA 2335 L
AR W E B Z ST, APS AL — 7 ABRICE
WTIRPEHEPIE S AP I3 AL R R0, 5
BOHEL 2 IBEEADRIEN S, V—TAERE 5N
APS DFIEREFF DN E EN 3,

E

C DX DOEEE, 5 42 [ AR S H A S (FTR, 2012
) THIE L 7,

PR EH Ol « ST _Eb DR L

X B
1. D'Agati VD. Renal Disease in Systemic Lupus Erythematosus,
Mixed Connective Tissue Disease, Sjogren’s Syndrome, and
Rheumatoid Arthritis. In : Jennette JC, Olson JL, Schwartz MM,
Silva FG. Heptinstall’s pathology of the kidney. 6th ed. Philadel-
phia : Lippincott Williams & Wilkins, 2007 * 518-612.



54

10.

12.

iV VIREHURB L — 7 R 580 1 4

Weening JJ, D'Agati VD, Schwartz MM, Seshan SV, Alpers CE,
Appel GB, Balow JE, Bruijn JA, Cook T, Ferrario F, Fogo AB,
Ginzler EM, Hebert L, Hill G, Hill P, Jennette JC, Kong NC,
Lesavre P, Lockshin M, Looi LM, Makino H, Moura LA, Nagata
M. International society of nephrology working group on the
classification of lupus nephritis ; renal pathology society working
group on the classification of lupus nephritis. The classification
of glomerulonephritis in systemic lupus erythematosus revisited.
Kidney Int 2004 ; 65 * 521-530.

Song D, Wu LH, Wang FM, Yang XW, Zhu D, Chen M, Yu F, Liu
G, Zhao MH. The spectrum of renal thrombotic microangiopathy
in lupus nephritis. Arthritis Res Ther 2013 ; 15 * R12.

. Hill GS, Delahousse M, Nochy D, Tomkiewicz E, Rémy P, Mignon

F, Méry JP. A new morphologic index for the evaluation of renal
biopsies in lupus nephritis. Kidney Int 2000 ; 58 : 1160-1173.

. Appel GB, Pirani CL, D'Agati V. Renal vascular complications of

systemic lupus erythematosus. J Am Soc Nephrol 1994 ; 4 :
1499-1515.

Petri M, Orbai AM, Alarcén GS, Gordon C, Merrill JT, Fortin PR,
Bruce IN, Isenberg D, Wallace DJ, Nived O, Sturfelt G, Ramsey-
Goldman R, Bae SC, Hanly JG, Sanchez-Guerrero J, Clarke A,
Aranow C, Manzi S, Urowitz M, Gladman D, Kalunian K, Cost-
ner M, Werth VP, Zoma A, Bernatsky S, Ruiz-Irastorza G,
Khamashta MA, Jacobsen S, Buyon JP, Maddison P, Dooley
MA, van Vollenhoven RF, Ginzler E, Stoll T, Peschken C,
Jorizzo JL, Callen JP, Lim SS, Fessler BJ, Inanc M, Kamen DL,
Rahman A, Steinsson K, Franks AG Jr, Sigler L, Hameed S, Fang
H, Pham N, Brey R, Weisman MH, McGwin G Jr, Magder LS.
Derivation and validation of the Systemic Lupus International
Collaborating Clinics classification criteria for systemic lupus
erythematosus. Arthritis Rheum 2012 ; 64 : 2677-2686.
Miyakis S, Lockshin MD, Atsumi T, Branch DW, Brey RL, Cer-
vera R, Derksen RH, DE Groot PG, Koike T, Meroni PL, Reber
G, Shoenfeld Y, Tincani A, Vlachoyiannopoulos PG, Krilis SA.
International consensus statement on an update of the classifica-
tion criteria for definite antiphospholipid syndrome (APS). J
Thromb Haemost 2006 ; 4 : 295-306.

Espinosa G, Cervera R, Font J, Asherson RA. The lung in the
antiphospholipid syndrome. Ann Rheum Dis 2002 ; 61 * 195-198.
Daugas E, Nochy D, Huong DL, Duhaut P, Beaufils H, Caudwell
V, Bariety J, Piette JC, Hill G. Antiphospholipid syndrome
nephropathy in systemic lupus erythematosus. J Am Soc Nephrol
2002 ;5 13 - 42-52.

Alchi B, Griffiths M, Jayne D. What nephrologist need to know
about antiphospholipid syndrome. Nephrol Dial Transplant
2010 5 25 < 3147-3154.

. Harris EN, Pierangeli SS. Primary, secondary, catastrophic

antiphospholipid syndrome - is there a difference? Thromb Res
2004 ; 114 < 357-361.

Pérez-Vazquez ME, Cabiedes J, Cabral AR, Alarcén-Segovia D.
Decrease in serum antiphospholipid antibody levels upon devel-

opment of nephrotic syndrome in patients with systemic lupus

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

erythematosus - relationship to urinary loss of IgG and other fac-
tors. Am J Med 1992 ; 92 © 357-362.

Rogers TE, et al. Glomerular Diseases Associated with Nephritic
Syndrome and/or Rapidly Progressive Glomerulonephritis.
SILVA’S Diagnostic Renal Pathology, chap 6, NY : Cambridge
University Press, 2009 : 178-222.

Chen S, Tang Z, Zhang Y, Liu Z, Zhang H, Hu W, Liu Z. Signifi-
cance of histological crescent formation in patients with diffuse
proliferative lupus nephritis. Am J Nephrol 2013 ; 38 : 445-452.
Charney DA, Nassar G, Truong L, Nadasdy T. "Pauci-Immune"
proliferative and necrotizing glomerulonephritis with thrombotic
microangiopathy in patients with systemic lupus erythematosus
and lupus-like syndrome. Am J Kidney Dis 2000 ; 35 : 1193-1206.
Kurayama R, Ito N, Nishibori Y, Fukuhara D, Akimoto Y, Higashi-
hara E, Ishigaki Y, Sai Y, Miyamoto K, Endou H, Kanai Y, Yan K.
Role of amino acid transporter LAT2 in the activation of
mTORCI1 pathway and the pathogenesis of crescentic glomeru-
lonephritis. Lab Invest 2011 5 91 * 992-1006.

Canaud G, Bienaimé F, Tabarin F, Bataillon G, Seilhean D, Noél
LH, Dragon-Durey MA, Snanoudj R, Friedlander G, Halbwachs-
Mecarelli L, Legendre C, Terzi F. Inhibition of the mTORC path-
way in the antiphospholipid syndrome. N Engl J Med 2014 ;
371 5 303-312.

Hu WX, Liu ZZ, Chen HP, Zhang HT, Li LS, Liu ZH. Clinical
characteristics and prognosis of diffuse proliferative lupus
nephritis with thrombotic microangiopathy. Lupus 2010 ; 19 :
1591-1598.

Tektonidou MG, Sotsiou F, Nakopoulou L, Vlachoyiannopoulos
PG, Moutsopoulos HM. Antiphospholipid syndrome nephropa-
thy in patients with systemic lupus erythematosus and antiphos-
pholipid antibodies : prevalence, clinical associations, and long-
term outcome. Arthritis Rheum 2004 ; 50 * 2569-2579.

Nayer A, Ortega LM. Catastrophic antiphospholipid syndrome :
a clinical review. J Nephropathol 2014 ; 3 : 9-17.

Shen 'Y, Chen XW, Sun CY, Dai M, Yan YC, Yang CD. Association
between anti-beta2 glycoprotein I antibodies and renal glomeru-
lar C4d deposition in lupus nephritis patients with glomerular
microthrombosis * a prospective study of 155 cases. Lupus
2010 5 19 : 1195-1203.

Muscal E, Edwards RM, Kearney DL, Hicks JM, Myones BL,
Teruya J. Thrombotic microangiopathic hemolytic anemia with
reduction of ADAMTS 13 activity - initial manifestation of child-
hood-onset systemic lupus erythematosus. Am J Clin Pathol
2011 ; 135 - 406-416.

Austin SK, Starke RD, Lawrie AS, Cohen H, Machin SJ, Mackie
1J. The VWF/ADAMTS13 axis in the antiphospholipid syn-
drome : ADAMTS13 antibodies and ADAMTS13 dysfunction.
Br J Haematol 2008 ; 141 : 536-544.

Martin-Rodriguez S, Reverter JC, Tassies D, Espinosa G, Heras
M, Pino M, Escolar G, Diaz-Ricart M. Reduced ADAMTS13
activity is associated with thrombotic risk in systemic lupus ery-

thematosus. Lupus 2015. [Epub ahead of print]



