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A case of pregnancy-associated atypical hemolytic uremic syndrome
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WﬁJi%ﬁ@zt‘I@E WIPENT, ITHRT D © %SRBI & CRP##%F%IE%WMT;QD H O s o B 5.3
BEh T DR RS otz 2009 # 5 Hefy, 381 0 HCIER#IE DM, HER D CRP M i

L7, %8 H E J: D EREREE L 2§00 (Cr 5.92 mg/dL), ZIRE R o778, FER% 12 HH X D IGENT % Bilth
L7, BER 11 HHE & b R MIMRIRAME (Pt 4.3 X 10%/uL) & RN ML B TBR o HH 3 2L MK 2 1 34 = fiE
(LDH 2,097 IU/L), N7 F 278 E VHIERIELL T & o IRIMAT R Z R L7270, ki v 305 <
TRIE PRAFEIE R & B8\, PERR 15 HH & b 28 (plasma exchange : PE) Z Bi#f L 72, PE I & D M/MRECE
& LDH K T % #Eo, IS b BN L 72, BB BRYYEDORSH %74 <, a disintegrin and metalloproteinase with a
thrombospondin type 1 motif, member 13 (ADAMTS13) iGEDAE N %42 <, ADAMTS13 inhibitor (I X3, Il

TR IR A PSRBT DB WTIC B 1) 2 LY 5 e 7 S edp o o7 o, JRIELA M M IR ARERE B RE (atypical
HUS : aHUS) £ 2ZWi L 72, iszfzrsaa_ aHUS 3 E LD TR CHEEL D, PE BT 2 nJfgth:nsd v, BEEAREH] &
EZIRET 5,

The patient was a 36-year-old primipara. From the second trimester she had polyarthralgia accompanied
by an elevated serum concentration of CRP, which was thought to be associated with autoimmune disease, but
the etiology was not clear. At the beginning of May, 2009, on day 0 after the 38-week gestation, the patient had
a normal vaginal birth, but after the delivery, a persistent elevated serum concentration of CRP was observed.
Because of deterioration in her renal function (Cr 5.92 mg/dL) and oliguria on the 8th day postpartum, hemo-
dialysis was initiated on the 12th day postpartum. Since we confirmed a prominent thrombocytopenia (Plt 4.3 X
10*/ L) and some hemolytic observations, such as a high serum lactate dehydrogenase concentration (LDH
2,097 IU/L), fragmented red blood cells in peripheral blood, and undetectable haptoglobin in the serum on the
11th day postpartum, plasma exchange (PE) was initiated from the 15th day postpartum on the suspicion of
thrombotic thrombocytopenic purpura (TTP) or hemolytic uremic syndrome (HUS). After the introduction of
PE, the platelet count and serum LDH concentration improved immediately, followed by withdrawal of
hemodialysis. Finally, we made the diagnosis of pregnancy-associated atypical hemolytic uremic syndrome
(aHUS), because there were no clinical symptoms due to an intestinal tract infection, and there was no reduc-
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tion in the activity of a disintegrin and metalloproteinase with the thrombospondin type 1 motif, member 13
(ADAMTS13). Moreover, ADAMTS13 inhibitor was not detected, and our case did not show the 5 symptoms
of Moschcowitz which are the clinical diagnostic criteria of TTP. Pregnancy-associated aHUS is an extremely
rare and severe disorder, however, symptoms of aHUS might respond to PE.

Jpn J Nephrol 2014 ; 56 * 58-64.

Key words : pregnancy-associated atypical hemolytic uremic syndrome, atypical hemolytic uremic syndrome,
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I A 2 B0/ 1M 48EE (thrombotic microangiopathy @ TMA)
V&, FHI 7 A B R SRS 2 U AR YA I
i, WEEVEI NG, kR IR 2l e I 2
Rt 35, TMA 225 2L LC, WEIMERERE
FE A (hemolytic uremic syndrome : HUS), MR/ N
A EEBEN (thrombotic thrombocytopenic purpura : TTP),
P UEE, 1Y)V EEIURRERRE 2 E035 2, IR A
D74 74XV FTHBIYR - HEROFETICH TMA
ZFREL 9 %, TTP, hemolysis elevated liver enzymes and
low platelet count syndrome (HELLP fE{Z#f), preeclampsia/
eclampsia, JFYRBE I ILALA 1 PRAPAEAE A (pregnancy-
associated aHUS : P-aHUS) 23 Z Ul H 72 %,

LSRG %5 D1, P-aHUS @ 1 flTHh %, BlfEE T,
P-aHUS @ 9 L ERICTERE S L CIZBHMEAL T 2 W8I 134
D MR D E AT D D (postpartum-HUS,/ ~HELLP
syndrome/-TMA), HEFRMIZHE— I N BEERATRIE 20,
Owens 531, JRREMIAMEA TV % HUS, TTP, HELLP
D45 % M A3A F 72> postpartum thrombotic microangio-
pathic syndrome (PTMS) DWE-FRZ R L T\ %, L2 Lt
fF, TTP & MEZZ® % HUS %R\ 72 TMA % aHUS
ELTHT 5 2 L% 0o, ARITIE P-aHUS &l
THrILELT,

PERRICHIE S U 13BN T 2 TMA DIEIEME X & b
O THITH %, Dashe 51, 1972 4E% 5 1998 4F £ TOI
I & DIRBE T - ZALRER I 3B 1 5 TMA REBI £ 13
FEBIT, 4 JEGIDSHEERTR 22 & BERIZ T THAEL T %
2, 95 2AEHITIZEE D preeclampsia % A ff L Tz &
WELTw5, ZRUCk B &, IEYRBIH TMA 13 25,000 4T
PRrp 1 OBEEETT, ZDhTHERIGE TMA 1X3 5 I1Fi
(&RD 15%) £ T\ %, a disintegrin and metalloprote-
inase with the thrombospondin type 1 motif 13 (ADAMTSI13)
DEIGT 5 2 LD D E 2oz TTP RIS FERET

503, Z OIRHEMRIHDI 7 I D% 1990 FEREETH D,
ADAMTS13 DZE L 7= WEDTRE & 72 > 72 D1 2005 4
D5 Th B H 6, ZNLAATOWE T, FEBRFE TTP &
PERFENE aHUS DR ZWi: HE ERfEch o7z L5 Z
5N%, /T, HEBIIE aHUS OFEHED E b b T
72ELThH, HEITE T 2 HIEEIEKY 8,000 5 A/4: () 20
ANB)THZZ L6, ERED L IZAEEA2Z R
9 BB, —E OB TEME T 2 WREED D B,

SlRlbnbiud, ERICEE L 72 P-aHUS 123 L Tl
HEAZH (plasma exchange : PE) #17\>, JGREICE T 720E G %
B L 72, FREDREGIHR S MBI bR SN 553, IR
AAKE, PEIBERERE, BRI Z £ic BT, PE OARINE
ZAEAT % 72 & ORI T LW TH 5 2 L
5, MEFEOERIZEE L EZRET S,

E #

B F 36K, M, wWiER

E OB REETY, SR, LFBIEYE, 1B

BEAERE @ 47D S e, @R 70 kg, ROAMAHE
IIEHRAT D 83 kg, RS LM S < I 130~
140 mmHg F2EE & AR I R TR RMEIZE O TH > 7o B’
IR L

WA 2008 4F 10 H, IR, IEUROI X O SfiEsE 2
D, aAFNVEREE T I7YvONRDBIB S,
PEHEIRIE IS X D U AR & C 140/80 mmHg 2T
BT, MR 16 H TIHEARBEIRE & W S N FRIELE
MEN, ZOH%A VA v HCERDHG S 72, 2009 4
3 H (YR 31 8) B X D, CRP L5 %ML % FBHfHE S H
BL, BRNEELE oo, 4 AWAICABRSE & 2o
7o, BEWREHMEDZZICK D, BfHOFERE L THE
TR OB G I3 ME SNz, ABEIC X D 2 DR EIA
EWOPICT 22 LI TE Lo kh, KHRIHETIN L
7ol e OFRA TANGEEE L 72, BBE B 23 Ol
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Table. Laboratory findings
Urinalysis Blood chemistry Immunology
specific gravity 1.015 TP 5.0g/dL IgG 1,183 mg/dL
pH 9.0 Alb 2.2g/dL IgA 146 mg/dL
Protein 3+ AST 611U/L IgM 76 mg/dL
0.67 g/day ALT 201U/L CH50 45.8 1U/mL
glucose (=) LDH 2,565 1U/L C3 118.8 mg/dL
occult blood 3+ T-bil 0.85 mg/dL C4 30.8 mg/dL
Sediments BUN 96.7 mg/dL MPO-ANCA <1.5EU
RBC 10~19/HF Cr 5.92 mg/dL PR3-ANCA <10EU
WBC 5~9/HF Na 130 mEq/L ANA < X 40
K 4.8 mEq/L Cl- B ,GP1 <0.7 IU/mL
Complete blood count Cl 96 mEq/L RF 14 1U/mL
WBC 12,700/ uL Ca 7.6 mg/dL Cardiolipin IgG <8IU/mL
Neutrophils 87.0 % Mg 2.4 mg/dL SS-A (=)
Lymphocytes 10.0 % Fe 48 ug/dL SS-B (=)
Monocytes 1.0% ferritin 1,439 ng/mL anti-DNA Ab. <2IU/mL
Basophils 0.0 % CRP 12.68 mg/dL Ds-DNA Ab. <5.01U/mL
Eosinophils 2.0 % eGFR 3.8 mL/min/1.73 m? anti-C1q Ab. <1.5ug/mL
RBC 230.0x10%/uL anti-heparin-PF4 complex antibody
hemoglobin 6.4g/dL  Coagulation undetectable
hematocrit 18.9 % PT(INR) 1.23
platelet 3.1x10%/uL APTT 47.6 sec Infection
fragmented RBC (+) Fibrinogen 608 mg/dL HBs antigen (=)
D-dimer 18.12 ug/mL HCV antibody (=)
Blood gas analysis FDP 56.51 ug/mL STS (=)
pH 7.32 ATII 91 % blood culture (=)
pCO, 39.9 torr haptoglobin <10 mg/dL urine culture (=)
pO, 84.1 torr ADAMTS13 105(#1) %
HCO,™ 20.0 mEq/L 82.3(#2) %
B.E. —5.2mEq/L ADAMTS13 inhibitor <0.5
factor H 583.5 ug/mL

RBC : red blood cell,

B.E. : bass excess, TP : total protein,
alanine aminotransferase, LDH : lactate dehydrogenase, T-bil :
Na : sodium, K : potassium, Cl : chloride, Ca : calcium, Mg :
estimated glomerular filtration rate,

PT : thrombin time,

Alb : albumin, AST : aspartate aminotransferase, ALT :
total bilirubin, BUN : blood urea nitrogen, Cr : creatinine,
magnesium, Fe :iron, CRP : C-reactive protein, eGFR :
APTT : activated partial thromboplastin time,

ATII :

antithrombin3, IgG/A/M : immunoglobulin G/A/M, CH50 : complement hemolytic activity, C3/C4 : complement, MPO-
ANCA  myeloperoxidase-anti-neutrophil cytoplasmic antibody, PR3 : proteinase 3, ANA ! anti-nuclear antibody, CI-
B,GP1 : cardiolipin beta2 glycoprotein1, HBs Ag. : hepatitis B surface, HCV Ab. : anti-hepatitis C, STS : serological test

for syphilis, #1 : tested at SRL, #2 : tested at Mitsubishi chemical medience

L, BEHEIINLL oz, 5 HUAIIZZ L L
2%, CRP 1527 mg/dL & FWH A AEAT W2 R D 72, fiEtk
3% FBIEIE O AT, BYUEZFE ) R EFTRIZZED 205
7B, k7 7V UBERE XN, ZDFEM, 38 HTHET
S CHE, EERESRTHh o7, L L, HEERD
CRP EfEA R L, SR & BIERoRHe L, ik 1
HHEICER?HE, Z20BZIRE ol idMUFhca v
W ERoT,

KIERE « 7 LILX —FF © RHCESIUEAE, ISR iPhERE
B, BRI R T

R OFF o BZMEL L, R L

ABRBFIRAE 4Rt a > )L FRE) @ B 1540cm, KE
79.5kg, AR 36.5°C, IfiLE 165/95 mmHg, JRHIE 94 1/
gy, EAEW, REIEEILD D . RAEY VoA L, B
RIRIEA 7 U, MiREss b, IERMN, S0 R 2
L, EHEEIcARRb Y, Ha L, BEICEERL

RERMR (Table) : PEF 12 HH MBI T, FWHA
MNEA (Pl 3.1 X 10*/uL) % £ 9 WEIMPEE I (He 18.9 %,
FAY ML B Re AR Bk O 1B, LDH 2,565 1U/L, /~7 +27'n
E VLT, aPEERE (Cr 5.92 mg/dL) # B0 72, WY
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Fig. Clinical course

CT CTIXEOBIE DGR 2o 7=, Wi X f5 T
I DE L DR R A2 B D 7=,

ABRTRERR#ZE (Fig.) : 38 W TEFm I THIEL, *2
D, WA Z A ) i MaEd & BRI L 2 320,
2 B HAE L 72 TMA &5 27, ZIRICR L THR
WG LRSS, k12 HE XD IENT % B
ML 72, TMA OERIZEIE LT TIP bF A 6N 2 &
5, FER 15 HH X D Bt st i (FFP) % E#ai (30 H
fz/[Al) & U7 PE ZBlG L 72, PE % Bils L0 2 IfivIVil
ML LDH & T L7, L2 L, PEZHIL7ET A
FHOUIMGED %80 7-7-®, PE ZHBL, Ril7—4% %
2236 PE 280K T 9 B G 12 [MIFEFT), MR I35
DL 72D, REIHMN, ZO®%RIMBENT b B L 7,

HEE X D 1 4%, I Cr0.75 mg/dL, Ht 37.4 %, Plt
19.6 X 10*/uL, CRP 0.10 mg/dL T, FRITHET SO TH
PRI (R L 7=,

z =

B, HABNERE2ICE T aHUS D ZWiREEAS B
XY, aHUS 2SR B B\ CTRIE & I I HEE 22 Wt
#1595 2 EPRELWEETH D, FAEkZE TMA REZ X7«
TR L DM ENZW 2 ET 5,

AHEHICIE, SREEHCPURREETH -k &, Bl
PRI B W CTIBIEW 2 88 ) AT i3l o3, B O mEiiE,
[BIERE OB 5135 2 #E\D> - 72, HUS, EYUE & ORIz s
W, CRP LA L AIMERIL 207 b DD, IERIEH >
7o DSERIE—IRN, — M7 HUS (28 1) 2 EE M ke
TR E RO T, LR, X CT TIIMiZg IR0 7§,
JRIEHE S 72, FER 8 HHICHERTH T TMA %2 %o /-1
RSB T 2 Mk & - RKEERE TR ARROB I 74
MPol, TN6 XD, HUS PRRYUEZ FEFER & L -
TMA TlE&\w EF Z 6Ntz 1R M: A P e DL 2 i
(disseminated intravascular coagulation : DIC) A 3 7 1% 7 &
(lE#RER 1 &, FDP3 ki, Ifi/IMREL 3 1) & RBU 72
H3, FERMEEBIIBRIMEE L SN Tnd, wihic LT
b, DIC # 77 & 9 LEAEEYYE, EELERASYS
A IZER D, HIMMER IEF 0 3 DIC 12§44 T % ik
TRV EHWT L7 B RP XD CRP EAZAD T
DD, FEPRPITIE TMA (SR B S (vIMasA, iE1i
P, LDH % & &R B, B L) 13370 %k d o
72 2 &5 6, HELLP GEMERE & (32 Wie 9, SIMEEIR—E
DEMHPTESTEYIREHBETRBL Twil s,
preeclampsia DZWIIC 2% & o7, £z, BETE PED
BHLE 2> 5% 10 H#I1C ADAMTS13 G DK T 237% <,
ADAMTS13 inhibitor 23HI Z #17e > 2 EAVHBIL 72, TTP
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DFIEITIE ADAMTS13 35§ 2 Z LS I > T
13\ %23, ERIRZWNICEB W TIZS T Moschcowitz 12 Xk %
P 5 BRI S B 556 03% v, AREFNIZ B VTR
ADAMTS13 721F T <, HiRAEIRICE T H N & BhiE
PRSPl g R 2 20 ¢, WY S BB 27 L Tz
Mote, TNSEZICKD) aHUS E2W L 7=,

PES TMA OIRIEIE D 7 O ISR T R E[ED —>
&, REBES - REA DK - TH 5, HELLP SEMEHE &
preeclampsia/eclampsia I3 IEYRHFICFEAET 2 TMA TH D,
Z DIRFRITHE L D IR D T (termination) TH 5, B
FYIZ1E termination {2 & D L TR IZEEE L, —HAYIC
13 PE )G S 15 Z & 1372\, termination #2212 b HEIR DS
FEIL T 2 HAE O HELLP fEfEHE S preeclampsia/eclamp-
sia DFEEDHI ST\ 5035, Z OFEREDMEIRF X D FohE L
7o TMA H3EIE L T\ % 721 2 D7, aHUS 2872 I A iif
LD 3AYITH 2, PERTFEAE aHUS 13 HIPERR I FEAE 3
% L9 RICE VT, HELLP JE%E B preeclampsia/
eclampsia & (IS ICRREDI R %5 LEZ 6515, TTP X
FERERHIIC 22225 6§ ADAMTS13 IEHEAR T ISR FRE
5IRRETH %, ADAMTSI3 iEMEDE T 3HERD T & 4L N
FEZWT L 2 275, ADAMTSI3 IR T 238037, Hitiy
5 WA 7e S 2 WIERNE aHUS LW RE D Lk
WV, B L 72 & 9 12, ADAMTS13 OHIERDVLE L 72 D)3
2005 SFEHTH 2005, ZNUETOBWE T, PERFEIE
aHUS & FERRFEIE TTP O#1d ADAMTS13 Tf79 C L1
HIELWEETH D, NS BIKEFELTw R EEZ LN
%, bitbnORER] & Rk, ERPICIE TMA JEEZ G
&Y, FEFRIC TMA % F84E L 72 postpartum-HUS/-HELLP it
BB BRI FBE L 7o hEBI 2 BR <) /-TMA & LT &
NWTEBEERE, F—ER, L IEA-JFEETH ST
HEMEDY D 5

P-aHUS &, ALHRh 72 & PERR BOHE LIS FIE %
aHUS Z 49, 12 LA ETRTOMYR - HEICE VT, Z
DX BFEIFAEL 20 E W) FHE»SIE, P-aHUS %
FEIE T 2 RHMAI AT & 2> DRI 2 S5 PE DAAEDSHE 2 6
N5, 0, fAEHHHIT-CTd % factor H % factor 1 72 £ D
BB 728 B AR TR 1~ 0 H AP R R I X 2 #lifk
52 REIROBERERIEICME D LEZ 5D TMA Y1615
X 912% 577, Fakhouri 5%1%, P-aHUS JEBID 86 %Il
IRTIFEAIRENS % W] 2 38 {5 F (factor H(FH), Factor I, membrane
cofactor protein (MCP), C3)IZHH %580, #iAHIHIK -0
BIHA S aHUS FEIEY A 712D 9 5 LG LT3,
B, HAN aHUS FEHIC 1) 2 fiiiAGIHEIE T 0 & 5 7

Wit i RE I, RIS FH 75 £ OB A RBRE X
N, La LIS TR, KB T oMk 7o
WY - B2 ENIREECH 2, AEFIICEWTIE, FEIRE]
BERICHE L 72 FH OIMEEREIZET L Tokd o 7203,
AT - OB AT £ Tl fT-oTE ST, EHED
FERE R D RICHEL TR E Z 61 5,

ARER T IEIEYRFE#E 2 BIETE & CRP LA 2O T
oo HEYRYE O % FEBAHR I3 L TR T3 2 <10, i
TIHERD K D P T DRI N TIZWv 525, CRP
LA DEIEITH S D BETRTH 5, BIEIE, CRP LA
LB, ERIC PE ZiTo 7 ticiZEMb LR 2RO %
Dol EPD, FERICIHIEL 72 TMA O—#ENRE & fE 2
ZIEIDBEENES A S 59 . Xu 5% Girardi 5?13,
THHEIIRIC B 2 IR OGS TR IR0 C3 28k
T Z B & 2210 ¢ K, IRIRMoiAHIEE T < H
% decay-accelerating factor (DAF), MCP, FH 7z & 23E 12l
22T LT3 EWEL T3, Fakhouri
5NF NS DG ZZF T, MARHIBEIE T BT
2 RHEDSEE I & b flifsE R SIiE b I n g &, G
b N7tk % RHAM O HARIBER T O A TR 5 2 £ 28
TERWVEAIC aHUS 2FREI 2L LT3, 561,
Fakhouri & (% P-aHUS D9 &, 79 %3 EERICHREL TV 5
D, 21 BlFIERP X D FRE L 22 LG L T 5, T,
P-aHUS 7% J8hE 9 24E601%, EERIICBENAL T 2 D I3 ER
TH->TH, HERFD S HFHHHREZ 27 L Tw» 5 TEE
H23d b, R IB R ESROMAEFIEHK i L D 2259
U C TMA OFFEZ LT 3 AR Z R ¥ 5, AhE
Wz BV 5 % FEEEE & CRP EAUE, IR 54 L Tw
7R AL, HARIERE 2 R L b D EEZ
55,

IR - HEEICFE D TMA OB TH 5 TTP, HELLP
SEMEHE & preeclampsia/eclampsia DIRREMRIHIZHEA TV 5,
TTP IFIEIRPICH FERICH FBIET 5 T LB I NTH
D, ADAMTSI3 iEPEAR N ISR L, von Willebrand [Klf-0
RAKRIEIRIC & 2 /RIS 2 A8 L FshE S 32, £7-,
ADAMTS13 inhibotor (212 IgG B H i) DHFIET S 5
JES %, HELLP fEfEREIE, HIAYICIE preeclampsia % &
U 7 HEHREE 3 SR § 2 EIEE O E IR TH 21,
HELLP JEMEREDO BHA D FERE Y 2 7 [KF- & L C, FactorV,
Fas, vascular endothelial growth factor (VEGF) 7 & D {5 T+
EROMEGIEH ST 3Y, £/, HELLP JEMREECE
V% B RR R 1, BREE ISR O FasL 12 & D B4 LER 32
\F 72 TNFa 12 & 2 BFffa#ErEc X 2 £ ZE 2 5T wa Y,
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preeclampsia/eclampsia 1%, FAHEFEREMHERFD 72 0 I 1L
% placenta growth factor & Z @ decoy receptor Td % solu-
ble VEGF receptor—1, transforming growth factor 18 & % @
decoy receptor Td % soluble endoglin & D37 ¥ A D3HHL
% Z EACEEA U 7 A N BRE DHE I K D FIES 5 C &
BHREINTWVS 16,17)o

PE DHMEMIIH SN T w3 TTP 2B\ T, HE%E
PRI 1258 - 72 8545121, ADAMTS13 DMIEHRS % Ff 7z
FUIZPE ZBIBTRETH Z L b T %Y, Fakhouri
591%, PEBFAE aHUS O 21 FEBI (9 B 4 FEGHZ AR X
D FERE) 1 L CTIZIERBNC PE 217> T %28, BEREIC
B TIEBIZEIRINIC 76 DREM DS AR B A4z bii- 72
EWELCED, aHUS FEGICE T 2 BHEABEICH L To
PE S HEEENTH 5, DNbOINEBER L 2R D T
1E, IR - RIS GTEAE L 72 TMA 12X L T PE 2356%)
Th % L DREFIRE2PICB VT, %<3 —E DB
BEE 2 5% L T\ 225 PE BRI HE TMA JERED> 572
WL TE YD, EmTPHROYEIE SN AR D 2,
bbb NLOKERITIZ, PE 13 TMA JKHED 5 OBEZ T TR
{, BEBBICBVLTOHSDICENTH > o, AIEHITI,
IR OIME Cr fH 0.5 mg/dL 120 LT, BREERFIC I
Cr flix 1.0 mg/dL BREET, Z O 1 FHICIFMmE Cr fflX
0.7 mg/dL RETRE L TE D HIRIZZED b oo, EIR
U ARE RIS OIS Cr HIZRERT 5 2 & %%
JET LR, B S B2 RS ISRl 2 e E R
5N 5,

JEAE, aHUS FEfIZ 8> T, humanized anti-C5 monoclonal
antibody TH 2 L7 Y A2 7MEHTREE & D, ZDHR)
PG SN TE TR 22, PaHUS ICH L CORIR IR
AWZZH3, TIREEDMHATHIEHA - OREERE 1K b D
Thr7i6, HIREHEFETEZ 22 Ltkv, 28, b)Y
FElICFB T, 2013 4F 9 H X D aHUS (2K L TOEM AR
HWINEPYTH 5, BB 72 k91, HREIG THIE
EAIRFIC aHUS 2 Z2WiEE§ 2 2 L I3 FFEEAWETH
D, FREHIC OO TIEEICHIGT 20823 H 5 LEZ
55, BREDS, LD TIP 2 HEHICEWTIEET
PE Z &I RETH 3,

PE I3, FFP T X 2 JEYUiE ) A 7 R siblTch 5 2 &
R EDMMD S, AFNIHLTITI RETH B LA
id 5 EIFTER G, BEAMMEZIIIT 5 720121358
V) 2 BRI S A B 7223, P-aHUS Tld, PERESHME, JRHE
A, PRI 7 £ 1B TR M T Ly, L
2> L P-aHUS &, JAPEHISECE, EHERILCREADOE L b
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REVHERZERTHD, X561, MM LERSI T
HORREICE 2 2 B ILE ) Mz, 20k, 14
THEWIEFIREG OERE L, BEIHEEDOTF v v A% 5.2
2L RDEHFEZD BERL 72 K9 IC, P-aHUS 1285
PE ¥, B PRHREENOFLILIIRIN TR0, EeT
BOBE RSN D AREED D 5, FHERFIIERTH 2
B3, AR - OENT O FEHE & 4 BRIL B IREE A3 3 %
Wbt % v L b b, BIE SRR &EEE Rk L
TELSRBEDRD 27259, bbb ElEE X, ERE XD
k22 2B, R0 TR 2 1R L iaBBHIA 12D
THET 2 2 EEETH S,

&

P-aHUS (&, iE4% - HEEICFED TMA O %2 Th X D &
mliggEEEZ 2L, o, FEEMCICERST 2 HEE LR
BTh2, SRbLNOIUL, BYIZKRIC PE 2R T %
TEITKD, o ERREREE 2R S IR T
JEM %2 RER L 72, TTP DA% 63, P-aHUS ICEWTH PE
DEREHZ NIRRT 2720, WHEZHICES
7\ P-aHUS & PE % &0 7RIS E £ L W ATRENEDS
Hb, i, WRPICFEKRAHD CRP 5% %%l i
BT, HRPIZL B2 A, EROBICHFEEZIAD
WEEDSH B0 H Lz,

=)
AR

8w

factor H DHIGEZ L TV 7o 720 7oA E R A ORI R A R AL
FRBEZOMPENRS A, FRHE RBE O LR G4 L %
KR

PSR E OIS SIS LR L

X

1. Moake JL. Thrombotic microangiopathies. N Engl J Med
2002 ; 347 - 589-600.

2. George JN. Thrombotic thrombocytopenic purpura. N Engl J
Med 2006 ; 354 : 1927-1935.

3. Owens MY, Martin JN Jr, Wallace K, Keiser SD, Parrish MR,
Tam Tam KB, Martin RW. Postpartum thrombotic microangio-
pathic syndrome. Transfus Apher Sci 2013 ; 48 : 51-57.

4, Campistol JM, Arias M, Ariceta G, Blasco M, Espinosa M,
Griny6 JM, Praga M, Torra R, Vilalta R, Rodriguez de Cor-
doba S. An update for atypical haemolytic uraemic syndrome :
diagnosis and treatment. A consensus document. Nefrologia
2013 ; 33 : 27-45.

5.0 FFRMED, RMNE—, 2 fhth, GEi—, FMYIERE, %



64

10.

11,

12,

13,

14,

15.

16.

DT BT S MR L R R PR A

MoFE, BEoos, BB, iaissh, HEsRz, Bt
B, WAL, AR, FHEE IR IR
AEAEMERE WS HEREE 2013 5 55 1 91-93,

Dashe JS, Ramin SM, Cunningham FG. Obstet gynecol. The
long-term consequences of thrombotic microangiopathy (throm-
botic thrombocytopenic purpura and hemolytic uremic syn-
drome) in pregnancy. Obstet Gynaecol 1998 ; 91 @ 662-668.
Noris M, Remuzzi G. Atypical hemolytic-uremic syndrome. N
Engl J Med 2009 ; 361 : 1676-1687.

Fakhouri F, Roumenina L, Provot F, Sallée M, Caillard S,
Couzi L, Essig M, Ribes D, Dragon-Durey MA, Bridoux F,
Rondeau E, Frémeaux-Bacchi V. Pregnancy-associated hemo-
lytic uremic syndrome revisited in the era of complement gene
mutations. J Am Soc Nephrol 2010 ; 21 : 859-867.

Fan X, Yoshida Y, Honda S, Matsumoto M, Sawada Y, Hattori
M, Hisanaga S, Hiwa R, Nakamura F, Tomomori M, Miya-
gawa S, Fujimaru R, Yamada H, Sawai T, lkeda Y, Iwata N,
Uemura O, Matsukuma E, Aizawa Y, Harada H, Wada H, Ishi-
kawa E, Ashida A, Nangaku M, Miyata T, Fujimura Y. Analy-
sis of genetic and predisposing factors in Japanese patients
with atypical hemolytic uremic syndrome. Mol Immunol
2013 ; 54 © 238-246.

Choi HJ, Lee JC, Lee Y, Lee EB, Shim SS, Park JS, Jun JK,
Song YW. Prevalence and clinical features of arthralgia/arthri-
tis in healthy pregnant women. Rheumatol Int 2008 ; 28 :
1111-1115.

Xu C, Mao D, Holers VM, Palanca B, Cheng AM, Molina H.
A critical role for murine complement regulator crry in fetoma-
ternal tolerance. Science 2000 ; 287 : 498-501.

Girardi G, Prohdszka Z, Bulla R, Tedesco F, Scherjon S. Com-
plement activation in animal and human pregnancies as a
model for immunological recognition. Mol Immunol 2011 ;
48 1 1621-1630.

Isler CM, Rinehart BK, Terrone DA, Martin RW, Magann EF,
Martin JN Jr. Maternal mortality associated with HELLP
(hemolysis, elevated liver enzymes, and low platelets)
syndrome. Am J Obstet Gynecol 1999 ; 181 : 924-928.
Abildgaard U, Heimdal K. Pathogenesis of the syndrome of
hemolysis, elevated liver enzymes, and low platelet count
(HELLP) : a review. Eur J Obstet Gynecol Reprod Biol
2013 5 166 = 117-123.

Strand S, Strand D, Seufert R, Mann A, Lotz J, Blessing M,
Lahn M, Wunsch A, Broering DC, Hahn U, Grischke EM,
Rogiers X, Otto G, Gores GJ, Galle PR. Placenta-derived
CDO95 ligand causes liver damage in hemolysis, elevated liver
enzymes, and low platelet count syndrome. Gastroenterology
2004 ; 126 - 849-858.

Levine RJ, Maynard SE, Qian C, Lim KH, England LJ, Yu

17.

18.

19.

20.

21.

22,

23,

24,

25.

26.

217.

KF, Schisterman EF, Thadhani R, Sachs BP, Epstein FH, Sibai
BM, Sukhatme VP, Karumanchi SA, Circulating angiogenic
factors and the risk of preeclampsia. N Engl J Med 2004 ;
350 © 672-683.

Levine RJ, Lam C, Qian C, Yu KF, Maynard SE, Sachs BP,
Sibai BM, Epstein FH, Romero R, Thadhani R, Karumanchi
SA ; CPEP Study Group. Soluble endoglin and other circulat-
ing antiangiogenic factors in preeclampsia. N Engl J Med
2006 ; 355 * 992-1005.

Vesely SK, George JN, Limmle B, Studt JD, Alberio L, El-
Harake MA, Raskob GE. ADAMTSI13 activity in thrombotic
thrombocytopenic purpura-hemolytic uremic syndrome - rela-
tion to presenting features and clinical outcomes in a prospec-
tive cohort of 142 patients. Blood 2003 ; 102 : 60-68.

Hamada S, Takishita Y, Tamura T, Naka O, Higuchi K, Taka-
hashi H. Plasma exchange in a patient with postpartum
HELLP syndrome. J Obstet Gynaecol Res 1996 ; 22 & 371~
374.

Forster JG, Peltonen S, Kaaja R, Lampinen KI, Pettila V.
Plasma exchange in severe postpartum HELLP syndrome.
Acta Anaesthesiol Scand 2002 ; 46 * 955-958.

Anacleto FE, Cifra CL, Elises JS. Postpartum hemolytic ure-
mic syndrome in a 17-year old Filipina primigravid. Pediatr
Nephrol 2003 ; 18 : 1283-1285.

Obeidat B, MacDougall J, Harding K. Plasma exchange in a
woman with thrombotic thrombocytopenic purpura or severe
preeclampsia. Br J Obstet Gynecol 2002 ; 109 : 961-962.
lannuzzi M, Siconolfi P, D’ Angelillo A, Capuano M, Tufano
L, Macri M. A postpartum hemolytic uremic syndrome-like
syndrome in a patient with preeclampsia - description of a
clinical case. Transfus Apher Sci 2006 ; 34 : 11-14.
Shrivastava M, Modi G, Singh RK, Navaid S. Early diagnosis
and management of postpartum hemolytic uremic syndrome
with plasma exchange. Transfus Apher Sci 2011 ; 44 : 257-
262.

Mache CJ, Acham-Roschitz B, Frémeaux-Bacchi V, Kirschfink
M, Zipfel PF, Roedl S, Vester U, Ring E. Complement inhibi-
tor eculizumab in atypical hemolytic uremic syndrome. Clin J
Am Soc Nephrol 2009 ; 4 : 1312-1316.

Niirnberger J, Philipp T, Witzke O, Opazo Saez A, Vester U,
Baba HA, Kribben A, Zimmerhackl LB, Janecke AR, Nagel
M, Kirschfink M. Eculizumab for atypical hemolytic-uremic
syndrome. N Engl J Med 2009 ; 360 : 542-544.

Vilalta R, Lara E, Madrid A, Chocron S, Mufioz M, Casquero
A, Nieto J. Long-term eculizumab improves clinical outcomes
in atypical hemolytic uremic syndrome. Pediatr Nephrol
2012 5 27 < 2323-2326.



