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plasma exchange by treatment with eculizumab
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FEBIIZ 48 %, BV, SVEIBRFIE 6 7 H HICAMMEE M, MR, SPkEiEE %2 2o Ik IR EEiE e
(hemolytic uremic syndrome : HUS) & Wi L 72, BRAFIETH 2 2 & B> & FE AR ML IR AFIEAE 1% (atypical
hemolytic uremic syndrome : aHUS) b {5 T &3, MUFEH% 4 HIEMEAT LA ROYGEZ R 72, MRy
21T 7208, B HInik KEE 0157 &k, ADAMTS13 3% 101 %, ADAMTS13 A Y& —&kTHh b,
PP AR IEAINE, B R £ 2 OO EICE VT H HUS DERIZRFE TE R o7, FIE 4 H HE, BR%
IZ HUS D32 72 2 &5 aHUS % i < BEW MBS 2 FHH L 72, IEIMHER ORI X 0 factor H DS
BRSO, WAHIHEAEIC X 2 aHUS E22WT L7, MAERRHC X DIEROUEZ 70, MHARZ WiE L <
Vo 7z, T HBbL T 17 HHIC 3 BIHOMFEZ RO 72, MIECHEBR A, MO RELR 7LV
¥R Dz, =7 ) X2 705 ZFIG L 72, UKD 6 17 ) X< 7 ~DEHEBE T3 aHUS O
FuBOTREIRELLEL TV 5, ENTIERACE G 2REFIE RS IC X 3 aHUS iEFIRE 13D 72 ¢, £
7o, MR L Z 728 CIE TN FE TIMATSIE aHUS I L T2 7 ) A= 7H G5O 1E 72\ i, CHvEZE %
MZTHET 5,

The patient was a 48-year-old man hospitalized for jaundice and anemia after a 6-day history of diarrhea.
Examination demonstrated hemolytic anemia, renal dysfunction, and thrombocytopenia. Typical hemolytic uremic
syndrome (HUS) was suspected based on the preceding colitis ; however, plasma exchange (PE) was performed
because the possibility of atypical HUS (aHUS) could not be ignored, given that the patient was an adult male.
After 4 days of PE, his laboratory results improved. Stool culture on admission yielded negative results for Esche-
richia coli serotype O157 and ADAMTS13 activity. Antinuclear antibodies were normal, and no other drugs or
infections indicating HUS were detected. Four months after onset, he suffered recurrence of aHUS after colitis. As
a result, aHUS was suspected and therefore, PE was performed on the day of hospitalization. We diagnosed aHUS
due to a result indicating complement dysregulation on hemolytic assay testing, which detected a complement fac-
tor H abnormality. After undergoing PE and maintaining a stable condition, the interval between PEs was
extended ; however, on day 17 after the last PE, he suffered a recurrent aHUS attack again. He could not be weaned
from PE and started showing an allergic reaction to PE treatment, thereby leading to a switch from PE to eculi-
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zumab. Since switching to eculizumab treatment, the patient has not experienced another aHUS attack and his con-

dition remains stable.

Jpn J Nephrol 2014 ; 56 : 000-000.
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FL&IC

TR I PR AFERE e (hemolytic uremic syndrome : HUS) 12
&, B I RIS DS $ 5 R E AR IC X 5 MR
HUS (B ARBHE HUS) D350, Kkt BEIEE, T
IR, WE&RTEAH, JEGWRE, EANCHEFE T 2IEBSHIS N TE
D, BLIAE (3 IR BRI M PR 30 A e ¥ (atypical hemolytic
uremic syndrome : aHUS) & L CHHHI N TS, 2D L)
7T 1981 H21Z Thompson & %3 factor H DE{RI R EH %
9 HUS FiEf 2 850 U LUk, RGN 7 OB T
12 & % 55 % (alternative pathway) DHEHEDS aHUS O J5{[A
D—DTH 5B LT BWBMELS Y,

IERZREBICE VT, 5RO C3 3R I TGl
INTW %A%, factor H 7 & OMRHIEIN 12 X D 5 M
T, BRSO MBE 452 HIE L T 259, 20k,
AT - ORRBEAR T (3B RS O R 22 TG L 2 & 7
L, BUNIEIZB W THEREE B X OZ U HE ) fiVisE
B0 FIMBRERE D © 2 BV o IR PN S B 55 (throm-
botic microangiopathy : TMA) Z 5| E# Z 97, FETH I 25
% &<, FRICEIRIC B W TIER 50 % BRI A 2Ic R
D PHARBIEETH 2,

CHET, aHUS IZXY 298 & L THLAESCHC Bt
il VAR 75 & DML G S T & 727V, L Lk
HIAHFRGAE I X % aHUS KEBITlE, 246 D SCRHRILIC
Lo Tk MM LDH O REZRD 5 2 L1
HoTH, REINTRIZER & Z 2 WitRHI#IK 712 k> T
$70 %, FHT factor HIZE ISV 2 KD BH D 70~80 %
MR OREATIC 200 & FARBIEAR £ 3T IcE
B EWEEINTE DY, MABFHIELT L b AR & xR
S\, TD KD BRIEBNIR L TESE, =2 Y X=7(VY
YRS, PLIeF v 77 =) DA RE SN TET
Vw3, 7YX 73 C5 2Ri#kT s MuE/ s —7F
NMUETHD, C5CSaBLUICSONEFIRT L L%
B L, SOOI 2 M T 21, YN FIEER
e 70 e VIRIEDRHEE & L ThlsE S 7, aHUS
ICE T B A REIEIEOTMEIC S G TH 5 2 LIRS

n, WORISHE O TAIT S 2013 4E 9 A aHUS ~DiREEH)IG
DB I NI,

AIICHE T 2 aHUSHEGI D% < IZ/NROHAETH 12,
FRAICE T 2 aHUS DFLEIZ OB TIEHFoIcBAaE e
2, Lo LIS CIE aHUS D FFERE 2 /N C 42 %, BR
AN(16 L 1) T 58 % L LT3, AGEHN R AT
JED aHUS IZR LT 7 ) Xe 7% %5 L, Mz ik
i U A 22 [E N TR T OIERIHEE TH B,

iE Bl

B OE a8k, B

X BF : VUBRERBE, LUREANRUR I

BRREE  AERMEE, 201242 HIZ/ B A LV AIC K B 0%
PG R 2 FRE L, PUEVENIR &M X 2168 2 321
7o, 1R I EEE 2 FOE L Ol L e, IR IR,
LDH [54(12,800 U/L) % {1 9 ¥ E L (Hb 11.1 g/dL),
MBS A> (1.2 X 10%/uL), BEBERERR T (L7 Cr 2.4 mg/dL)
ZRD, TMA DM TEAABEL 72, RAFEIED TMA T
HD I EDS, IR A P2 BES (thrombotic
thrombocytopenic purpura : TTP) 5> aHUS D MR b B8 L
THP T MBS 2 IR U 72, MUAESEH 4 Rl faf T4 1
LDH 234 U/L, IflVIMi 14.0X10*/uL & IEHA L L, EIRGE
b Z5E L 72, ADAMTS13(a disintegrin-like and metallopro-
teinase with thrombospondin type 1 motif 13) /G 101 % &
TTP ZEENTH D, BIEE, EVEREE, BOYE, SEHIE
% ETMA DJRIR & 7 ) 9 2 EEBEREBIIZE D o7z, s
BHIMMAEREE 0157 3B S s hr > 72h3, Z Dol
Bt RGBSR ORI RE T E T, SR AR
HUS %&\> 2T L 72, iBBetg, PRIBIMPGIEIE R L Tz
23, WREAEYE, 115 Cr1.2mg/dL B THER L Tz,
F4E 6 H, BOIBRAER &89 1 ICAIRAVIR,
e D SEBE, TIEN O RIS B L, HUS D2kt
BAABEL 72,
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Table Laboratory findings
Urinalysis Blood Chemistry Immunological test
Specific gravity 1.015 BUN 19.8 mg/dL IgA 126 mg/dL
pH 6.5 Cr 2.15mg/dL IgM 85 mg/dL
Protein 3+) UA 7.3 mg/dL 19G 999 mg/dL
Occult blood (3+) Na 138 mEg/L  C3 86 mg/dL
Bilirubin (=) K 43mEq/L  C4 30 mg/dL
RBC 30~49/HPF Cl 103 mEqg/L CH50 39.3U/mL
Hyaline cast 20~29/WF TP 7.0g/dL Antinuclear antibody < x40
Epithelial cast 1~4/WF Alb 4.5g/dL Anti-DNA antibody <2.01U/mL
Urine protein 1.89/9Cr  AST 30U/L  Anticardiolipin antibody (=)
ALT 18U/L  Lupus anticoagulant (=)
Blood cell counts LDH 786 U/L  PR3-ANCA (=)
WBC 6,100/uL  ALP 183 U/L MPO-ANCA (=)
Stab 0.0 % r-GTP 12U/L
Seg 65.0 % T-bil 2.8mg/dL Others
Lympho 24.0 % D-bil 0.6 mg/dL Haptoglobin <10 mg/dL
Mono 9.0 % CRP 0.09mg/dL  ADAMTS13 activity 98.3 %
Baso 0.0 % ADAMTS13 inhibitor (=)
Eosino 2.0%
RBC 301 x10%/uL Stool test
Hb 9.3g/dL 0157 Escherichia coli (=)
Ht 274 %
Plt 4.4x10%/ uL
Schistocytes (+)
PIBREE @ 7 L 7z A5 5 HHIC LDH O 1EHAL, 7 H HICIiIMER D

ABRBFIAE : &4 E 1625 cm, {AHE 66.5 kg, [T 125/82
mmHg, R 74 [0]/57 - &, 05 36.6°C, kG, HRER
MR - BERFIC B 7 L, MRS b, Rl T RERE L L,
HEFBIER, FEfZe L, BRSSOt L, i PRI
FENRMTRIE, DU ICSEBE, TIPENIC ORI % 588 72

ABREFIRZEFR R (Table) @ BRERAT RLIZAGE ML 3+, MIET
13 ARIMBR 30~49/HPF, IREENIIEM 3+, EH 1.8 g/gCr
TH o7z, MEHREFTRTIEHb 9.3 g/dL, /MK 4.4%10%/
UL EARTF L, EFORIMER, LDH 786 U/L, MAE VY ILE ¥
2.8mg/dL, EHEEVILE Y 0.6mg/dL, N7 k7 aEY 10
mg/dL A &AM O %2 7o, FREEFE 19.8mg/
dL, Cr2.15mg/dL & 2B EELZZD %, ADAMTSI3 i
P£12983% THH, ADAMTSI3 A v ¥ —=bElETh -
7o BEE I RIGE 0157 ikt Tth - 7%,

# @Fig 1) - #H HUS FIEX D9 4 A HRICHFEZ
RO L, TMA DFR L 72 2 R EN 2L £ 5,
HRFIE L ERE 12 X % aHUS %58 < B ABEFR H & b 1
2 FAth L 72, 0 %ua—va¢ LHUSWI%E 7 v — 7
D aHUS 74 R 5 4 ¥ % S 12 U5 (B 50 mL/
kg) 2 H 5 HEMITH, #H3 E@Mﬁﬁﬁ&fﬁl% 2 AT -

E%ﬂ%ww RERRBIZZE L 72, aHUS HEEZWI D 72

RRESZERERFIINA ISR 2 L 72, &Y 2RI
fﬁ%ﬁﬁlﬁ?”’ IR TIAIMNASER® & 21, factor HIHANZ X D
BIMDHHIE S N7z 2 £ 9> 6, factor H ¥ 721X factor H B3R
HDO R, & 25\ factor H IZKT 2 HEYUKDHFAEDEE
bitz, Z D OBAS T RN T factor H D C ﬂiffufﬁﬁﬁﬁ
RI215G ZR)AO 5472 T & T, factor H E{s T HH 1T X
% aHUS DZWIHHiEE L 72,

Factor H %2#12 X % aHUS TH 2 2 &bV ) A~ 7
DEAZWE L 7228, MM TSE 2z ROl &
&, MIFHIENTO aHUS 12X 2 227 ) X< 7 DJ#)EHS
ERIN TR T e 6, YIRS 2 Wi L
B REEE R B ITEE Lz, L L&D &
17 HIEC 3 MIH T2, S 6w L CH
BRA7UVLXERZET 2L ko d, MEER
A@ﬁm%%fl7Uf77%§KLtolﬁUX77
900 mg % 1[I 4 8 £, Z D% 1,200 mg % 2 [

Rk L, B THAEZZDTICRBEL w5, £
ﬁﬁ%ﬁz W42 2 L 7 (Ui Cr 1.2 mg/dL Hi# %2 > T
W5,



RHBET 74

| Plasma Exchange |
17 tienes perlormed

ELCa TR

609

I'lasma Exchangze |

1 artack

Ec wliz um@l

THHITE W % A

|2 times puerlormed

[EETRITEN ‘ 1 20Img =W PILE * 1020l )
KL - —— — — 4%
W A— #1
. e - s

I ] [
fas \ i \\\ N r e 2
| ,' b T, Far i \.._ - T
F00 I “a ! e’ . ] = oy .
o i s’ N = :
diny i .i'j — 5 ,‘ i
\ i
0 ! B —— 7\‘; ———— .
T T % - i
,".\\__.._ I ‘\-"’ - I.I'H o . 1
] ; — _— J——— .
!
]
Al ] 1 — - ———H Crimgil |
R - — - ) e
— — R
" — ) I3
.
#
" S o 5
- .
S — -
g _ - T TR — — ]
3 _ VR
I o
iy v i I B
Fig.1 Clinical course
£ = HUS % 8- 7203, R D © I8 I R 12 R E

2013 FEICERR S L7 RIS I PR B REAE (A (aHUSS)
DLW HETIX, aHUS XM EB #H FE I X % HUS &
ADAMTS13 {GPEZ I & % TTP LI/ TMA C, /e
FEMES ML - /R - Al REZ2 =B e 75
PR LEE I N, aHUS 13 HUS 26D 5~6 % % 15
O, BYERIR, A, BER R &S F NI
WEFT 5D, PR EDOFEHITIE factor H % factor I, /il
5 _F o fifi ¢4 F i [ F T &% % membrane cofactor protein
(MCP) & > 7 fifi A il 1 R - o 3 A Y 52 6 8 JBUIA ©
Do 239 b factor H DEKAI20~30% %55 2 &
DULAEH S IS > T E R, ZD &9 ZRBEENERIC A
T, A NVAEEER S EREES, T, TRE ok
ISPDA R S DKL 222D D, H oW D5
THIET 20681235 %, Fan & DL TIX, 8 W H S
70 % TD 10 Bilh 9 fl T EAGERS, T, HIELEH
# L L', Fakhouri 5 D TIX, 1905 T3 HETD
19 BIF 10 B o, GEHR, HEE, bXaERsefr LT
FEIEL T35, KIEFNCE T D, factor H DEEREFH 12N
Z, DA NVAEIGR %2 BRI aHUS 2 FIE L 2 EE 2 6
%, WIFERFZE L W T RIEEIR DY S o 72 72 o A i E B

SNTBWHCEEE U 72, ARG i R B g 1 &
% HUS (GE# 7 £ B HUS) % TfIE#E HUS (D+HUS) &
WA T Tztzd, AREFID & 912 iz 2 E L CHE L
7z aHUS D51, ZWi% 2 nigthks d ) HE s nIEc
H25, FEBEEBEHUS INBICS BB TH D, R
NFERE HUS %2 38 & 7o B (XA A E IC X % aHUS %
RUEICE S BIDD B, 2 Ofth, FIFREN, RIEE, BB
WL DOTFF, THIPIMEZ b 72 WEEH] b aHUS % 7 < 5E
INETHBY,

Fig. 2 IZ TMA D5 & FEREFMHIC DWW T E & o7z, ARE
B, KIGREIZFRD 220> 72 DSRAFSIE THAEG T H
%2 &, TTP X aHUS DOJRERA & 7 2 e, BEHE, KA
JEIZFR DT, HifRTHE R O A& i < SEbE 2 Wi
Bolz,

A R HUS O a3 SRR L TR T, JEEDRA
PEMIZEC I 1% DLT L EGTRIBRETH 25D
XL, aHUS IZHIFEIREIC 2~10 % H3FET= L, #4930 % 23K
BARICE LV PRAROBETH S, 2D, 2009 4
I —u v YN HUSIZE 7V — 712 & % aHUS DRI A
R 74 > ClE, 2W7 24 IRFR DA VBT RS 15 % Fi o 72 1
S it (R 60~75 mL/kg) ZHESE L T\ 28 BREsifG
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Neonates
<6m

Children
6 m-5y

Post-renal
transplantation

During Post-
Pregnancy | partum

Pre-adolescent

-adolescent Adults

TTP  Hereditary ADAMTS 13 deficiency <gmep-
Anti-ADAMTS 13 antibody

|

HUS  Shiga-toxin producing E. coli

aHUS Complement-HUS
Anti-CFH antibody HUS

Hereditary Complement HUS <

Cobalamine metabolism disorders <=

Infections
S. pneumoniae
HIV
Pertussis

v

Influenza virus

Varicella

HELLP syndrome, eclampsia

F W 3
a

Autoimmune diseases (SLE, APS)

v

Drugs: Anti-cancer agents, immunosuppressive agents, anti-platelet drugs

Bone marrow or solid organ transplantation

ADAMTS13: A disintegrin-like and metalloproteinase with thrombospondin type 1 motif 13; APS: Anti-phospholipid antibody
syndrome; CFH: Complement factor H; E. coli: Escherichia coli; HELLP; hemolytic anemia, Elevated liver enzymes, Low

platelet count; SLE: Systemic lupus erythematosus.

Fig. 2 Etiology and onset age of TMAs

S & LRl U ISR 3 ) SERITH B L EhTw
5@19’, ZoOHME LT, IMESHIC X 5 1EH factor H f
FATHNZ, H4EF factor H DERESPY A A A v ENEH
TG ER T OBRELR EBHTon 250, LaL, KK
72 B AT 10 BT X o TSGR 10T 3 KOS
E¥ 7% D, factor H 29 TR MR 60 % TH % DX
L, factor I TIZEMREHR 30~40 % &K< Y, IMAEREIENT
LS AERNIRED E 9 I3 5 2 Tld e\, Zuber 5 1%
B aHUS JEGC B\ T, 5 H o I i
# & LDH D 1IEH AL, MW Cr25 % DUEEDSFRD 57 WIE
{5150 IfIUE SR D IR TlE = 7 ) X< 7~ D
B2l 05, 72, HE2RFERPKEREIHH
LTCwWa3EERE, FHICaHUS LWt 284130
BIRELCTZ 2 Y R 702 HEREL Twv 22,

Legendre 5 1%, 2013 4512 B HANY I IMAE 2245500 7 6 it 1
SR 2 B E T 2 aHUS DIERI 20611k LTz 2 ) A=
7595 2 LT, 260 R OB, 16 B OREH]
(80 %) THFEDHD LNz o7 EWELTED?, A%
Bl k9, MFLREPIETH > THHAEL/HEDIRT
O MBEEZHAD & DEERLDSREE ZAEGNIC W L TH, =27V R
R7DBRVEHFEEZ NS, FICFlicz 7)) X~ T7%
BALEIZEERESNTEY, BHEEERT OIS
SHRMDT 2 ) A2 7THANEENZ??, 17 X~

TIEZ DRIRE T TR BREOE S 25 b EMIN LA

BETBE LCTENRTE DY), BRI S K 2 RIS % kit
TETW5, 2L, flikoBMREEZHET 2 2 LCil
RS B 70 & RBETRMIANDIEZ S E £ 5 2 L6, i
MR T 7 F v OEFBHEEI N TE D, AREHIT b i
REV 7 F v Efitgic 7 ) A2 728 A LT, AHTIE
20144E 1 HETOIRRTI 7 ) X 785 i Bl 28 g ik
YUt % FEHE L 72 &0 9 S IR0, AR H 5
T OEEPDIETH 5,

i/ B
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aHUS % 5E ) D H 5, ﬁ%ﬂﬂ% fiE1Z X % aHUS T
BRIOL 7 ) X 7TEEDEE L v,
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