HEREBLEhoEVHY,

—5T, FEOMPIZO>VWTIERE ERE
LoTLlEole WMfTHE—2%ME55H 20
Hich b, RFFTER»SOEFTL IR N
Wk - :/+m A A Y LIRS L,
5H24 HIZWHOIZ7 b7 LA 7% L
o L L, BB O EITHALL, AL VE
DF 2y ) R EMRFENE DR, HEOHWE
RRRIBERE 2B EO A BRI &
DRENLDE, HITOE—-7 2T TICAE, #
Biclh w2255 6 H 10 HTholo TN
b e 3w RBfERr (RKD, FA4YEFIAZTE
A A MR (BR), KA Vil 1&%15‘.&35&0@
mmE&T (BVL) 2 tRIp &R L 72, EE
ﬁkiU7—F?1—/®ﬁ%M§®m~,ﬂb
LVHFDATSIY VEH (7227 —7, T,
LY X= A, TXE, TVIFNVT7RE) 2
fFEMHELTEYRAEh, ChosoRGOBERE
BT 2GR S hi, BEOREIAR SR
DIk, RBEOBEVFEELZ-THATHD 2 BH
D7H5HTHoro 2009 12 Bic T 7 b
HEFAZNA 15 D72 X5 — 2 OHFH
i STz d, KREHRERICBEENICA S
79 FOFHRFERL, FhrEETIE» o KE
WKHICH SN EDRETH oo HAT
Q72 X7 =73 LaRLRVD, KRV
EVHFWMEHAH ) ERFICL D, BRINTIIR
HIIFFNRTV D, ZO70, EHRGIIEE
ERHE (GE 31 5%) RS REL, £
DRSS ANORES 5 — 7 B3I
L, #BCEBEEOHLIITIZIEHHCLo7
WA, ERUeEE 68% L, 85%A% 18 kUL L
S DA E otz —#I9IZ EHEC BRHAE DRI
12 3~5 AREETH 575, 50 BRYs TR
OFIHEH 8 HTH Y, HRL-AFOEEZ R
M SR RIREICIMEE L, $AEU LW
S B R WEREEAS, LEAOBSL AR S
o ZLT, 20114 7 A 26 HICRKIE, A
VEAND 3 DBICRRETI I TUVA 20O#E8%
BE L
2013. 6

Ii#209121%, ECDC (European Center for Dis-
ease Prevention and Control) ®DFFIZL L, ¥
A EHNTOREHRIE 3842 B, HUS 855 fi
(22%), T 53 F (ML RILA & 18 B, HUS
35 Bl s HUS BED 4%) Lol ARBHIIE
o 2%\ F Ehhoiz, £/, ZOIENDEU
14 AEEWBEMNS L BT A) A, hF ¥ TORYH
{3 EHEC 137 i, HUS 54 i, 38 1 B Tdh o7,
Z OEFESOMEBIE, HUS O3 ESKN T ho 7:
& (EROHEIL 5~10% : AARTIE 3~4%),
BHEDSS S SEL-C b, TEDRY L ME
MELFCENE oS L, TELNHIT NI
FRVAEFENIRETH B DA DIRS DL
THolel b ENVRERERE T,

DAETIE EHEC OE#n% (1, Li—=%
Ly i EOHRINLFRICHET S LA
WEEZLNTWAEY, KITFWITPRIY%
IRHGE T Do I FRMIZIX EHEC 12 & 5 %
DIFEAEE, BRINZAPLTENFREDOZ &
BEV (E 1), PWliOEMKRETL A4 7 LKIR
PR L FEb oA, KPS ORE» S D
N TEY, RFREZ ST AR IELD
HHTHPI L7 LL, BEIA 7LV RBEOM
T O DNABEEITo/2L A, 0157124 BT £
DAEDH 47 VRKROMTFOHFEREOREIRR
IR, F01, P ORBBLERKY:
LESEOBMNDIES Y — v L Thol &
BEETELV, SHOF 4 Y OEMELEPSD
BB X I, KB ERRRIH R S 7K (B
AR, 7—n, 7)) RLEHE FELEL) ICX
WELBIENRZWDTHE, —F, FADHE
(&, EHEC 2 #W T3 B THH Y VId 1 HE
MTHB7-01C, FEHBREORBINZIVOTH
%o EHEC {2, risk from farm to fork D I&HETH
%,

BN TR Ui S RRERESE 0104

S ORI EBIESOREE TH o 1o mRER
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1. BERFEMHEABE (enteropathogenic E. coli :
EPEC)
2T (ISR CBRESC, BEREETR
HDRTHEEDER, MEIERT515M %D,

2. BEHKFEAMEKBE (entercinvasive £. coli : EIEC)
ABLEMROL BN, K8 - EECRHEER
EZRC VEELSRBRICES,

3. BEEEEMKABE (enterotoxigenic E. coli:
ETEC)
BEATERESE. KRELEDSE, BAKTET
FECEREE DI LB,

4. BEHMMKAXBEE (enterochemorrhagic E. coli :
EHEC)
—HR (1 EPEC LI/ ERER CABICERL, &
BICNOEEHEE,

5. BEREEEMEARE (enteroaggregative E. coli ¢
EAgQgQEC)
1987 FICF U NETHEBE, SRR RHHL
WIBSBDREMXIBE, EAQQEC itk MERMIAR
ELMCBEERTRICHENICIERT I, S 5,
BERFTIVA, RET7IT7EEDRKBRLEON
ROFGUETHED 5 RH, 512 ADS BF
OBFFEE LTHRBICE - TV 3,

B 0104 : He GHEKDWENL B A E DD

TEh oo AROMIHIMIE 0104 HA T, RO

FHHIT VTL (STXD) F&ME, VT2 (STX2a) BfkT
bHolo 0157 WX LOETHRTGEHFELET
5 HUS % & -9 RIB 1, ByaRHim R
B (EHEC) W/BishTwa, Lal, 4|
? 0104 : H4 1% EHEC Tid#% <, 1980 £ 4
WHE R S NI B BRI T Kb 14 (enteroaggre-
gative E. coli . EAggEC) X9 KIS 2 THo
7oo EZICHEMKBHONEEZTR T, SEIOK
BIRUE YA & 72 L7: 0104 © H4 13, EHEC Wik
TdH 5 WM EATINFTdh 5 intimin (eae) &i&F
M# T % hemolysin (ehx) AT& LIZIAMTH S
A%, EAggEC 7% DEHEA 278 T oo i i) f
FHBETh o722 Ehd, EAggEC IAFIsh
720 EAggEC 1%, 1987 #EIZ Nataro HA%F 1) D/hR
THEELEL SR LARDHLV S 4 ToHEE
KW TH B, MARLT 7Y H, KET7IT7RE
DR E EE OB OFERETHAE (2 B L
MHEV) D 5% HB SR, RITHDNIEIET RS
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THIELHMLTE, E5(EHTIE, AIDS
BEOBRAGEL LTHHEIC 2o TV A,

EHI, BREZ &I, 0104 TVT2 20
HBRHRIL, 2010 SE T TICHRTL HFAH 8
DHADJBITT EF, 209 b EAggEC ix 4 Bk L
PHE SN TV adh ot FO700, ZOLI R
REBICS Z L DL do R HHRZR AL
BR$gE7IERITEE, ELTFHLEI270
THhbho MAT, AWRR=I Yot 770R
R Y ZIRHIME £ 7R T extended spectrum beta
(B) lactamase (ESBL) MEAEDEAIE % b
LTWwize TODXHIZ 0104 He 1357 BRI %
ERAME LTIz, bRAID, WITHTIAR %
BRTAHEEN L h ok I LD HOBATHIR
L., 0104 : H4 X702 0B LTt
Tl hdolzl ELEE SN,

F, ARRICES L BHE TR 22% ) @ HUS
PHEL . TOHMBIIW S Tidiwat, EAg
gEC & in vitro T, HEp-2 ML~ OfF 354505k
THlaZN B & OR RS LICHESUR, fiar v
HHEER OB AHEEZRL, & b ORERHNIC
BRI G T BT T4 3 Y 2 AL T,
B RIICHIEE (clump) 2K T 5, FD7:
O, BT O—EOLMR L) OWIAE L ho
LML #EZ O TwA, LA L, ShidB
M LDRFETHY, SHROBANEINS,

ll RN DRIAREFRR(CHS B HUS ~DiA
B8 FRROWH

HUEE RLC, HUS ASHES 5 {afE TRt Atk A
THY, FAWERTHDEOLEF ¥ AT E
RTw5 b Didd i, HUS FHEM D L < idwdl
OFHEN 2 SRS O 52, FoHOZ
W EROMEHER LT 82 &v ) SBRET
HoHY% LhL, BEOKRBEIYHE TR~
HUS B ds5e 3 2 KT T, 5 2 DA A
LB NEEHEZOEENONTH S, SH
DOEFIEGICBWT F 4 Y THR S - HEHE,
MRStk & o Y X T Thole b AIC
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INLOEFUIEHEYEOZEF » Ald kv, L
#» L. German Society of Nephrology &, KB
R D YR TGk 2 I L 72 20
#EIZH -, American Society for Apheresis @
HAFIA4rREFIEhi, LirL, 2044
K94 yOREE, BN HUS ~o s
HIEEOWZEF 2 2R 0H (type T -3), Fifl
MIZHEIET 5 (Grade 1C) &9, RRTIEL
LOTHo7¥ 512, HKAFD C5 1235
T/ 70—FANHRTHELI VA THELD
BHEICHI SNz FRUE, EHEC (& A IMIES
A0 L7z 0157 H7 EHEWC & 5 HUS D/
BHIANLLI N A= T 25 L5, &bo
THRThHoT-EWVI 7T v A0S OHFIHRE
W%, C OKRBEGEN IR Y DT IC New England
Journal of Medicine iiCEF SRz TH B9,

X5, CORLEIIZEHEC KT A7 Y X
¥ 7'® open label DERFEED FE SN TV,

WLLZEDS 4 I vV TREBRFIKED AL
7otz HHEEAT 2 HHBEEOMM CREMERS
DIRFBEHT, T2) X2 T7OWHBNHEZ &
TG A —FICHB S,

F 7z, SEOHEMBITIE, 1 BEOATHT
LU IO L HI B E G S s, ik
TRIHEZHBL T adol, 2L, =7
Y X< 7 el UBHICE, RIRE~O KL
FhhC azithromycin 2B ShTwiz, TD LD
LT, FAYTIEFHREICMR, MERKHRP
Iy ARTDE) BT EF Y ADIELEN T
L WENS KL IO HUS BREIZ{Tbiviz, Th
&, i TORBMIERREDE IO bR,
LHOBFI MM AT LA & ERBT
Hole

EZ HUS [CHY 2aRETOREMNEDRREL

RIRGR DI AN S 1 EIRE, ThHDHHE
2D WTOH IO HIE T NED . b
SEBOHEZ D TICRT?. wgid, FA ik
Mo 23 o 2908 A HUS B, NI Y%

2013. 6

86 %4, Wik 212 %4, FREO PO 46 K. 278
L, #¥iE HUS IBE 395 ATH LA, oFEkE
DOWNFELTI )X T HMERI L7 97 AL
N, HUS BB iZ¥H 6 M HHE, Bl £
TOTHOFHMENLFEY 03 Ho ICU AEE
52%, WFLEREBLE 18%, EHTIE 54% 29T b,
Ty 10 HMSER S, S S13BERZ 13 AL,

IFFHERIEI 5 ADCMHENT 2 #BE ThH o 720
ARG A PRIE I 48% (HEHE 12%) 1A SN,
7 BRI X BIFIRE L, HUS SHEWH O
RENRS ol BMHNEEL, REVHEHOA
(n=46), MIFEZRNOHA (n=185), MU+
2YZXT7 (n=66), 2 NXTTDAH (n=1)

Thole BT 4% (12 A 369 5 (24~
86 %)) TdHoie

1. Mz
MAESSIRIE AT 251 A (84%) WZEMis hi:
(CE¥H 68 MBICHEEL, ¥ 76 A, 174 £
NI PSL 50 mg %% 5 &, 197 &b
B G R W2 1T o 720 3 MliFk (54 &) T
M EIRIE 3~5 BICBRE Shiads, 13,020
REER /AN 10 Tic kBT A2 FTERiSH
Too MUEEAEIRZEIZHE L7z 250 A&, RYERED 47
NIDOWTHEGTHERKL 72 FECIRMmEERHR
HOWTIE8 A 3% T, MPEXRWELHETIX
WA 4 N (9%) THhorh', WMBHISHIEN
B TER ol TLMBEREL LBEOEE
DI b, 2 B[IETEERETEL (5B 181EHE
BHHET), 1 441 HUS S B 1 e il ¢
MPHREATH o720, #MEZ HUS 1L ARET
BV, —7, MIFACIHRE TRIGEMND S Do 1,
M LB E B D HETIE, #ERIEH 21%
& 53%, L7 YA THINEE 2% L 26%, &
134 13% & 61%TH D, Lii%wltﬂiié’&m!)ﬁﬁc: L
Tz &6, MEPERMBH L L LBEOES
oW, ML LDH - MiLiif Cr - i/ 2 & D%
b #ILEF NV THIE L7225, MEEHc i s
o OB ORWUFR DAL o7,
L7:45o T, MEERIROF AR LR s
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2. TVURXYT

I ) X TIZD0TIE, B¥ERD 97 A%
BRALL, &8F 67 AT &1L ize £ 67 %4 66
P MYERIRE P LT o7 ) X< 7l
W 67 e TEENRBEN T 7 ) X< 7
AIE#E (65 %) IDWT, AT, i LDH -
I Cr » MR 7 & OEB % LB L 720 JETIE,
Iy X TIEMMAES N (8%), {EHEE3 A
(5%) THUZIhP o7l 7)) X2 TR
b, FRSERILBAT 21%, B 6%, EHEA
18%, WFHREFEADT 10% DB EHITHIR L 2%, &
NODKEICBCTONKMBLOFEEET -
Too EHIC, MHEEMBD L R LEOMEICD
W, 1% LDH - Ifiti% Cr - MM &L
—EIEEF VT LA, LAL, =7 X<
Tk B I h o oEo RSB oA LRI
én&#otoLtﬁof,170177®ﬁm
T welifrshi, LaL, B, HFEH
Bl bR m%mr@¥%¢&t®ﬁ%Mc
FHEASB SN TE Y, ZoMEMNNEREShTY
5o

Eix, BIED 79 Y AQBRBYTIZ, ~Noi
FOGEHEE KX AIE HUS LT s Y
X THEEENDLIENRL R BVEITH
Bo MEAIZ4ED 0104 TIF, =29 X< 75
DELIVTLEFETTHold, HihEDMF
MiEHMETH 5. G, NTHEHIZL D HUS I
WA EMFMOLDIZE, WRE 0157 P H7
I2& B HUS ICBEL, B a7 4 &b
DN EFREEITINETH D,

3. AFOC4KE

F 70, ARSI 251 A (84%) (SRS his
M, TFT74TF OO0 174 RIS,
%2 R EHERTIC PSL 50 mg #%5- (PSL fiFR) &
XN T, 2@ PSL il DWT, PSL
Sl B & DR CHFE & RO L% L2
%L&%ﬁkkﬁ%&&ﬁ@?éﬁ&#oto
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4, HEE

HUS (233 2 TSR0 ML, KIGE oW
9 BB OB X BIERO AL R EE HH
a-F$515057)F 77 —TVORMICEBE
HOMBAD 7 7 — TV DSz $7-H12, Ji
RIBYIRHEIR E T, LA L, 1981~2001 4
WS ShCRRRIFEZ MR E Lo A 7 B
TId, PHEHRE (3 HUS BERICHEZ 5 A4
WwEER, I ¥ ALHBEERIC X DHGET &
LEMENTV Y, SEOKEBUER RS TIE,
1ﬁ%f@&XD&+A.t7LEA V77 ¥
IO 3IMERREG N RSN, TOEE, B
m%&m%vu,m%ﬁlwmud 226+11.3
H R & 148=106 H (AD) ($p<0.001)
M L. T, EROBEDL, EEHEH 15%
(36 &), i 2% (148) (p=0.03) PR
BTy Lol I, F@HEH
5.2%, ERIEE 0% (p=0.029) LIHEBEMETET
UL ol F70, HIMIEMER TR
BEHRONII R ol Lihio THHERS S
HBECAEGTREGEZRISE LIS
b, LML, 0104 : H4 2° ESBL AW TH o
S &, EAgEEC Th o7l & OIS & A &
DERIZOWTIE, E5R2RFDPLETHA 9,

5. MNEILEFIHE

SN OKHBEEIRRT O, R HUS B3 90
MNICBRSE L8 T, 67 NMZENTREZ &0 X
FEREOATHIE SN, BENERIT 10 £550
WERMLRI:, 6 BHLI Y X T DR, T HHT
DM FEFREHBSI NI, BT 18 (1.1%) &, K
M LIS D 5 720 BITIE 67 % (74%)
WS S N e WHRIIZIE, 3 B CKD A5 —Y
3, 4T, 1 ZHEKBTAETEEENE ko7
MR E DT AMENNICIE 23 ZBICAE TS
&ﬂmm4%f%otm

SR FTOEMKIND EHEC DRSSz BT
WL EN Vol 74 No. 6
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LHULEEENE, 0157 I LA LR EHTW, L
# L, 2011 SEDALkEf T 2 vl & L7z 0111 o 4f
[k, SSCREED F 4w 2duld LRI
#1175 EAggEC 0104 : H4 12 X 2 KL R I&
JoTlE, HUS OFAEFIEHDT L, RIGRLENS
B Lz S0 &5, bivbiuid HUS O
HHDREHEAED N 20H ZHUIEALDOD
Db LMk, &%, 0157 H7 AV
Jl: EHEC {2 & & KBS FISEATES 4 L, %
BoB#HD HUS 2 38T 5 EEE SR %
Vo ZD72®, SRIOIKMN E HAD 2 DK
He 4RI, DAWTY EHEC 12X 5 HUS D
1 K54 7 OBSERENBIA S R, 2013 RIS
WA FT4 DT ENBTFETH 5,

X B

1) Frank C, Werber D, Cramer JP, et al ; HUS Investiga-
tion Team : Epidemic profile of Shiga-toxin-producing
Escherichia coli 0104 : H4 outbreak in Germany. N
Engl J Med 10 (365) : 1771-1780, 2011

2) Kemper M] : Outbreak of hemolytic uremic syndrome
caused by E. coli 0104 : H4 in Germany : a pediatric
perspective, Pediatr Nephrol 27 : 161-164, 2012

3) Final Report-EHEC/HUS 0104 : H4 outbreak, Septem-

2013. 6

~

4

5
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6)

7

8)

9)
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ogical findings in the EHEC 0104 : H4 Outbreak Ger-
many, 2011 (http://www.rki.de/EN/Home, EHEC_final_
report.html)
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S TFAERIRED D 72 5 BRI RIBEO R
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(48 FH255E1 5258
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W, FFENFEL) Y FERERCESEREER
~NOF 2 ERREE UTARICHE L BRISESEA,
L DRBTREBINICHE S CHROT. FREBCS
mf%&%%%%%%it#éﬁ%ﬁ%ﬁ&#w<O#
DEBOEFIEASED TV S, REMEL LT, /b
IBEEREES 7 O — CREERE, ANCA MEMER, EEE
EANDY Y F 27, FMRBENEREBEEREF~NOLT
IN)XRT, W= TRABREANDONR) AR TEREFLR

FLEBHEICBOTEANAY ) XV TPEREIED
Biikiz, Vv %< 73 ABO FBABH O BRIERE
KHERSINTWS, 5%, Lo FENFENTRE
BOERICH 4 LEASH, BRCBITDIARERNRTY
ALY 7 M A2 DTEENEV. LML, £F0—FT
HEROBEIFRETIIBBR L A VEIEN 2 AR b 5 5
728, ﬁmkétofuﬁmﬁﬁmﬂﬁﬁ EER BT
HbHo

&I

20 HREOFERIT & L DI, FTFIEMREDORAIE
Lo FFIENRELIIREOTFEENEL, OB
REEid 2 VIEHET A L CRETERTAIFET.
HY, FLEFFILEWEE ) 7 u—F VifED 2
KSR, REDE L DERLME »OEHSGF 2=
FoD, DFENERITABRLEREOREORKE S
WEOHTFEENL L'(‘?"E&)"Cv\% AR Twh,
FNITERDORAEIMN] - {LERERE L P TEOEOELC
DWURLA, F7o, ﬁj\?gﬂ'ﬁﬁ{ﬂi. knockout mouse
*° transgenic mouse % &2 &, BERETFTNVICLDF
DENUENEES I, BRAZSINZIDNLEL, vwb

EYEFEFHEL Y 5 B - U o~F - BEFRH
(T157-8535 HUBUHEIHEMHAX AR?2-10-1)

FH— .
REHE FER25E1A9H)

¥ “bench to bed” DEHITH 5, HE, €/ 70—FN
Pk, MEEEREEOBRICOBASNED A, &
BT, HERTOMEREES 70— EERE~DY
VE LT TREOERERE P OIIEREBROEBEICE
A E /7 a—F VEEREORFMR 2 #H T 5.

1. Uvxdv7
D/NBEERE A 7 0 — YERERE
NYFYTTORT O - CEBRENOFBEDORY
DHEIIBROEYICEDODTH ol 2BBED
A5 04 FIRFHES 79— ¥IEBE B (steroid dependent
nephorotic syndrome : BLF SDNS) & 184¢, E#EKHMED
R I/ IR ESREER (ITP) # BIE L, ITP OBED
DI YR Ie 7 RS LI2ET S, ITP OHEICH
ATH70—EDFRELE Y, BEHOERLHFT
X7\ Benz bOBREVBITH A, 2 HHORE
IEAE BRI ERES SRR (FSGS) 0 FE
REELLLEBRY, EBUA VAL 5BHEZEY »8
BREMEE B (PTLD) 5L, TOHRBICI VF =T %
5 LA, PTILDDEBEE LA TU—ELE
BLEZEVWIRETHEY, 20%, Bkrs-%aE
B PS5 R T pilot BEZE A 1T o, /B SEE e ¥ 1
SDNSADY Y F VY THEOBREIEB LA 704
FIREESHAENLY, SHICER 20498 LY,
/NBIISEAEHER Y SDNS AD ) Y ¥ ¥ 7 THED KR
BrEREL L, HAEABREMSERILELY ¥ —0
THBTAHBRIEETETEL LT, DR REAYE
SDNS I2ftd 2 ) v 3y 27 4 BIE5OEME, £Lk
B & OB & AT 5 B EEER (EENES - &K
BE—RB)VBEHENL, COHERIE VR T

Key words: 7 FHEB9FE / €/ 7 0 —F Lk /
JyFyw T ATU~ tf@ﬁ/&
Fiﬁﬁ:’,
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£1 pTEmEL

fESR O AR - ALSAHEIEOR

RO IR - {LEEREEEE

ST

- PsEEI O
PHERTHRAL ) -2 ¥
IR A S R

KA B FOFE R AR 1 E

TH A
P KA
=Y 24

CERMINC § AR - BRI GBS0 Wi

- LR T oEIR

cinviro Ty A RTAZ Y -0 )
cinsilico AZ Y —= ¥ ‘}"‘gf’fﬁ

- b e EINER T

- AEEHREE IR R S N RV 2R

in silico A7 1) — 2> ¥ 1 LEOLEDOWEFTAE /;
2b—=Yarl, HEORREINLILEWEAT) -2 V¥ B Hk,

FALEMORHE E TEEIETE Y 3

cpat CsA -

PSL REEH.EMESS
. BAE=ER

B Ed 1 ORE

AN TF =~y N—=A% By, 2V Ea—5 FTHED

LDL-a

RTX RTX

ug
BHEARHT
WrEYS

(R4 2518 - 3)

PSL: 7L F=vay, CPA: VI TRAT773IF, CGGA: VIR AR) Y, MMF: 327

J—WEEET x5, LDL4:
<7, L6 wtE

375 mg/m* (A S00 me) b LTI R EH 1048
Wi 5L, ZOHRAT O FELRENNERZ YO b
TPV TIEL, Fo% 1 ENBSEETAE
REHTH Do TTICHBIRTL, 791 FELOL
BCHELBRIIBESZY b0, 43%0MIG
RBDPMEFEES N TV D, T, BlTA0Y 70 AR
YRAFUA KOV AFEES O EHET b IR A B
NEAF T A PR 7 0 —EEERSRNS) BV T
L—#OFEHTL, Uy F I 7OMBIC L D EREA
PAHEE B,

ST, U TOEMEERWIES 2IER IR
T 5 '

[FEM )12 88 4018 SDNS

SHEFEAT O SDNS(BUNELH) . 2504 FEADK

LDL B, MPT: AF 04 FrOVAHEE, RTX Vv 3

R RS, AT O FEROBEEET 12 BT T
7O FED D OB~ b %o e SR

F(YyOFATTIF, YruAKY Y, 3V,

3372/ —VEEET 2 FN), AT O FIV AR,

LDLT7 7z b=V A ETHATOA Fh 6 OEEIER
AHEChorze 11 HRFHC AETRIVRICZABIEOREY
FE &L LENI A, DBREELEYDIIRVTECE
WA eofee S, BHFEEOWERDLELL, Him

B9LZ b G RIRE R L Twie 12 I S e

§ =B e h b, MR, REH RS O RS
BRI v & v TR BEERS L (375 mg/m?), TOHBA

FOA FES 2PAEECPLELELZ@ D). Uik *
70 —-LOBHEH IO/, FRIR B S0 B G
EHSS %S AEIC) v F v 72 HE L UKy
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{ml/day
1000 RE BT
600 ¢
300
4 R
151 e AT ILTZ(/d)
17
v RBERIVT7F=H
———u-—_-__\\_
%8 120 210 240 270 360
k% (kg) 12.8 11.2
ywx3d u“u RFOARIIILAHEER

<

SPRCE R A AR AR

2 ER 2 DERRE

WCEDERERIFETHETEE S D, RIEEPERICE
2L Tw2Y,

UERI 213 B2 SRNS(FSGS)

2RRMFIC SRNS ZRAEL, BAMT collapsing FSGS &
BEENT, AF0A KV ARE YoOAKY Y,
MEFRRFEF S EHT, EAOTNT I V53 LB
kL7 RS CHEBSMEAORMENER RE4 58
BRI Y F <7 (375 mg/m® 8 x4 []) 23%5 L7z, 2 [
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PIZE SICHREISRAEL, FEVRER I FRETE
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Molecular targeted therapy as new options for childhood kidney diseases

Shuichi Ito

Division of Nephrology and Rheumatology, National Center for Child Health and Development

Targeted therapy including monoclonal antibodies and small molecules are promising option against intractable
autoimmune disease and malignancy. Recently, targeted therapy has started to improve the clinical outcome of many
refractory renal discases. For instance, rituximab for refractory childhood-onset nephrotic syndrome, ANCA related
disorders, membranous nephropathy and ABO-incompatible renal transplantation, eculizumab for atypical hemolytic uremic
syndrome and belimumab for systemic lupus erythematosus are clinically available. In the future, we will undergo a
paradigm shift of trcatment strategy for renal diseases. Meanwhile, we have to pay attention to life-threatening adverse
effects of targeted therapy which we have never experienced in existing immunosuppressants.

Key words: Molecular-targeted therapy, monoclonal antibody, nephrotic syndrome, children, rituximab, kidney disease
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Clinical and radiologic features
encephalopathy during 2011 E coli O111

outbreak in Japan
A

Jun-ichi Takanashi, MD, ABSTRACT

.P hD_ ) o Objective: To elucidate the clinical and radiologic features and analyze factors associated with
Hiromichi Taneichi, MD, neurologic outcomes of encephalopathy secondary to Shiga toxin-producing Escherichia coli
PhD (STEC) O111.

Takako Misaki, MD

Yuichiro Yahata, PhD, Methods: We reviewed medical records and neurcimaging in 22 patients with neurologic symp-

toms among 86 with STEC 0111 infection.

MPH
Akihisa Okumura, MD, ~ Results: Twenty-one (6 males and 15 females, 10 children and 11 adults) of the 22 patients were
PhD diagnosed with encephalopathy. All patients with encephalopathy also presented with hemolytic-
Yoh-ichi Ishida, MD, uremic syndrome. Five patients died, from day 1 to 6 months (days 1-5 in 4 patients), due to
PhD progressive encephalopathy with severe cerebral edema observed in neuroimaging {4 patients).
Toshio Miyawaki, MD, Fifteen of the 16 surviving patients clinically recovered completely. Statistical analysis revealed
PhD differences between patients with poor (n = 6) and good (n = 15) outcomes in the interval from
Nobuhiko Okabe, MD, hemolytic-uremic syndrome presentation to encephalopathy, creatinine levels, and the methyl-
PhD prednisolone administration ratio.

Tetsutaro Sata, MD, PhD  Conclusion: We note a high incidence of encephalopathy in the Toyama STEC 0111 outbreak. All
Masashi Mizuguchi, MD, fatal cases resulted from progressive encephalopathy. Methylprednisolone pulse therapy repre-
PhD sents a possible therapeutic choice.

Classification of evidence: This study provides Class Ill evidence that methylprednisolone pulse
therapy increases the probability of a good outcome for patients with encephalopathy associated

Correspondence o with STEC 0111. Neurology® 2014;82:1-9

jraka44@hotmail.co.jp

GLOSSARY

ADC = apparent diffusion coefficient; Gb3 = globotriaosylceramide; HUS = hemolytic-uremic syndrome; IL-1p = interleukin-18;
IVig = 1V immunoglobulin; mPSL = methylprednisolone; STEC = Shiga toxin-producing Escherichia coli; Stx = Shiga toxin;
TNF-e = tumor necrosis factor-c.

Diarrhea-associated hemolytic-uremic syndrome (HUS) is a complication in 6% to 9% of
patients infected with Shiga toxin (Stx)-producing Escherichia coli (STEC), and approximately
15% of those are younger than 10 years.! CNS involvement occurs in some patients with
STEC-HUS and may be predictive of poor outcomes.?® Renal lesions in HUS are characterized
by thrombotic microangiopathy; however, the pathogenesis of the CNS involvement is not well
understood.*

Although the STEC O157 serotype is the most prevalent, other strains also cause outbreaks,
as in the case of the STEC O104 in northern Germany and O111 in Oklahoma.>” From April
to May 2011, a STEC O111 outbreak occurred predominantly in Toyama Prefecture, Japan,
among persons who had eaten raw meat at several branches of a barbeque restaurant chain; the
outbreak included a high frequency of severe complications. Thirty-four of the 86 patients with
STEC O111 infection (40%) in this particular outbreak had STEC-HUS; in those 34 patients,

we encountered patients with severe encephalopathy, which sometimes resulted in brain

Supplemental data at
www.neurology.org
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herniation and death. Herein, we report the
clinical and radiologic features of STEC
O111-encephalopathy and suggest the efficacy
of methylprednisolone (mPSL) pulse therapy.

METHODS Primary research question and classification
of evidence. We conducted a retrospective review of 21 patients
with STEC O111-encephalopathy, and analyzed factors associated
with their neurologic outcomes. We sought Class III evidence for
increasing the probability of a good outcome.

Definitions. For our purposes, we defined STEC O111 infection
as illness in a person who visited one of the branches of the impli-
cated barbecue restaurant chain, had at least one gastrointestinal
symptom, and positive bacterial cultures of stool samples or sera
for anti-£ coli O111 antibody by microagglutination assay. Gastro-
intestinal symptoms included diarthea, bloody stools, abdominal
pain, and vomiting. Diagnosis of HUS required findings of throm-
bocytopenia, hemolytic anemia, and acute renal dysfunction (hema-
turia, proteinuria, or an elevated creatinine level).® Diagnosis of
encephalopathy was defined as acute onset of impaired conscious-
ness lasting more than 12 hours, often associated with seizures or
delirious behavior, according to the guidelines for influenza enceph-
alopathy.” We defined the day of encephalopathy onset as day 0.

Patients. In Toyama and other prefectures in Japan between late
April and eatly May 2011, 86 patients (21 children [15 years or
younger], 65 adults {older than 15 years]) with STEC O111
infection were identified, of whom 34 (40%, 11 children and
23 adults) had HUS. We retrospectively collected clinical and
radiologic information on 22 patients with neurologic manifesta-
tions associated with the STEC O111 infection, and reviewed
neuroimaging results (CT and MRI) and reports for these pa-
tients, including information on symptoms, clinical diagnosis,
treatments, laboratory data, and outcome (monitored until at
least 1 year after the encephalopathy). We classified patients with
encephalopathy (n = 21) into the poor outcome group (patients
who died or had neurologic sequelae) (n = 6) and those with
complete recovery (n = 15) into the good outcome group.

Clinical features of 4 patients (including 3 patients who died)
with STEC Ol11-encephalopathy (none of whom had mPSL
therapy), and the serum cytokine profiles of 14 patients with
STEC O111-HUS (8 patients with encephalopathy) were previ-
ously reported.®'°

Statistics. We compared the good and poor outcome groups
using the Welch test with the following variables: age of patient;
the interval from ingestion of contaminated food to enteritis,
from enteritis to HUS, and from HUS to encephalopathy; as well
as laboratory data (the highest or lowest values during acute HUS
and encephalopathy), including white blood cell, hemoglobin,
plarelet, aspartate aminotransferase, creatinine, and C-reactive pro-
tein data. We performed Fisher exact test for the following varia-
bles: sex; brain lesions in the basal ganglia and thalamus; and
therapies, including hemodialysis, plasma exchange, polymyxin-B
immobilized column direct hemoperfusion, thrombomodulin,
mPSL, and IV immunoglobulin (IVIg). We used SPSS software
(version 20; IBM Corp., Armonk, NY) for statistical analyses and
set p < 0.05 as statistically significant. In addition, we calculated
95% confidence intervals of the data for patients with poor and
good outcomes. Because of the small sample size, we did not use
adjustments by multivariate analysis.

Standard protocol approvals, registrations, and patient
consents. Institutional Review Boards of the Kameda Medical Center
and the National Institute of Infectious Diseases approved this study.
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RESULTS Twenty-one of the 22 patients with neu-
rologic symptoms showed encephalopathy, and the
remaining patient had idiopathic intracranial hyper-
tension. Figure 1 and table 1 show clinical symptoms
and courses. All of the 21 patients with STEC O111-
encephalopathy also presented with HUS. Ten of 11
children and 11 of 23 adults with STEC O111-HUS
had encephalopathy. All 21 patients had eaten raw meat
on days —7 to —15 (April 17-23, 2011) and developed
gastrointestinal symptoms on days —3 to —13. The
diagnosis of HUS was made on days 0 to —7.

Therapy included blood purification, such as
hemodialysis (n = 17), plasma exchange (n = 12),
polymyxin-B immobilized column direct hemoper-
fusion (n = 7), and thrombomodulin treatment
(n = 10), in addition to fluid and electrolyte man-
agement, red blood cell or platelet transfusion, and
antihypertensive agents in most patients. Treat-
ments for encephalopathy, which were introduced
to improve possible hypercytokinemia after May 1,
2011, included mPSL (n = 12, 11 receiving pulse
therapy [30 mg/kg X 3 days]), [VIg (n = 13), and
brain hypothermia in one. We did not observe any
obvious side effects from mPSL therapy. Six patients
had a poor outcome, 5 died on day 1 to 6 months
(days 1-5 in 4 patients) due to progressive enceph-
alopathy, and another previously healthy patient had
persistent intellectual disability. Fifteen patients
recovered completely. None exhibited hypoglycemia
during the course of encephalopathy. Renal function
recovered to almost normal in the 16 surviving
patients.

Both MRI and CT were performed in 11 pa-
tients, only MRI in 5, and only CT in 5 (figure 2;
table e-1 on the Neurology® Web site at www.
neurology.org). In 4 of the 5 patients who died,
CNS lesions rapidly progressed within 2 days,
leading to severe cerebral edema (figure 2, A-C)
and finally death. Neuroimaging studies revealed
no parenchymal lesions in 6 patients, and those in
the other 15 patients revealed the following: 1)
symmetrical lesions in the thalamus (most often in
the lateral thalamus, figure 2, A-E and H) on days 0
to 7 in 12, including 4 patients who died; 2) the basal
ganglia (putamen or globus pallidus) (figure 2, C-E
and G) on days 0 to 7 in 10 (including 5 patients who
died); 3) external capsule (figure 2, D, E, G, and H) on
days 0 to 7 in 9 (including 5 patients who died); and 4)
dorsal brainstem or cerebellum (figure 2F) on days 0 to
10 in 6 (including 3 patients who died).

Follow-up MRI in 7 patients performed later than
day 28 showed mild cerebral atrophy (figure 2, Tand J)
in 4. We found no residual lesions in the thalamus on
follow-up. We noted decreased apparent diffusion
coefficient (ADC) values in the lateral thalamus (figure
2, E and H) in 4 patients scanned before or on day 7,

rican Academy of Neurology. Unauthorized reproduction of this article is prohibited.



[ Figure 1 Clinical courses of 21 patients with STEC O111-encephalopathy from April 17 to May 16, 2011 ]
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< 2 = younger than 2 years; 5-9 = 5-9 years; early 10s = 10-15 years; late 10s = 16-19 years; 20s = 20-29 vyears;
40s = 40-49 years; 60s = 60-69 years; 70s = 70-79 years. The blue line indicates May 1, 2011, when we started to use
mPSL and IVig therapy for the treatment of encephalopathy. CR = complete recovery; D = dead; E = encephalopathy; HD =
hemodialysis; HUS = hemolytic-uremic syndrome; ID = intellectual disability; IVlg = IV immunoglobulin; mPSL = methyl-
prednisolone; PE = plasma exchange; PMX = polymyxin-B immobilized column direct hemoperfusion; Pt. = patient; STEC =
Shiga toxin-producing Escherichia coli; TM = thrombomodulin.
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. Female(n

{ Table 1 Clinical symptoms and outcomes in 21 patients with STEC O111-encephalopathy

5 5. 40> .41 8

and normal or increased values in 3 patients after
day 7. However, ADCs in the putamen and external
capsule (figure 2, E and H) were normal or increased
in 3 patients examined on days 2, 6, 7, and 10.
Lastly, we noted spotty lesions in the white matter
or basal ganglia (figure 2G) suggesting lacunar
infarctions in 5 patients on days 6 to 27.

Tremor (n = 1), aphasia (n

12

Abbreviations: CR = complete recovery; ID = intellectual disability; STEC = Shiga toxin-producing Escherichia coli.

Statistical analysis revealed differences between pa-
tients with poor and good outcomes in the interval
from HUS to encephalopathy, the creatinine level,
and the mPSL administration ratio (table 2). The
characteristics of study patients showed no significant
difference between patients with and without mPSL
(table 3).

[ Figure 2 Neuroimaging of patients 4 and 10

CT images of patient 4 who died in 6 months show low density lesions in the lateral thalamus on day 1 (A, arrow).
T2-weighted image on day 1 shows T2 prolongation in the thalamus (B, arrow). CT on day 2 (C) reveals cerebral edema with
low density lesions in the cerebral white matter (arrowheads), thalamus (white arrow), and globus pallidus (black arrow). T2-
weighted image of patient 10 (who subsequently recovered completely) on day 2 (D) shows bilateral T2 prolongation in the
putamen (white arrow), external capsule (black arrow), and lateral thalamus (arrowhead). The apparent diffusion coefficient
{ADC) map on day 2 (E) shows increased diffusion in the putamen (white arrow) and external capsule (black arrow) and
reduced diffusion in the thalamus (arrowhead). At the level of the middle cerebellar peduncles, the T2-weighted image on
day 2 (F) shows T2 prolongation in the dorsal midpons (arrow). The T2-weighted image on day 6 (G) shows high signal lesions
in the bilateral external {(black arrow) and internal capsules with lesions in the putamen (white arrow) and thalamus
decreased in size and intensity and a new lesion in the left globus pallidus (black arrowhead). The ADC map on day 6 (H)
shows increased diffusion in the external capsule (black arrow) and reduced diffusion in the thalamus (arrowhead). The
T2-weighted image (I} and ADC map at 2 months (J) show mild atrophy with no abnormal signal lesion.
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[ Table 2 Comparison of patients with poor and good outcomes

ephalopathy, d

Thalamus lesion

275+251

- 93.2-3384

148+ 96

175x 142

13(86.7) .

12 (57.1) 5 (83.3) .

35.9-99.6

NS

21.3-73.4

Abbreviations: AST = aspartate aminotransferase; Cl = confidence interval; CRP = C-reactive protein; Hb = hemoglobin; HD = hemodialysis; HUS =
hemolytic-uremic syndrome; {Vig = IV immunoglobulin; mPSL = methylprednisolone; NS = not significant; PE = plasma exchange; PLT = platelets; PMX =
polymyxin-B immobilized column direct hemoperfusion; TM = thrombomodutin; WBC = white blood cells.

Data are presented as mean = SD or n (%).

DISCUSSION The most important findings in this
case series are as follows: 1) we observed a high incidence
of encephalopathy in STEC O111-HUS patients
(21/34), especially in children (10/11), progressively
leading to death in 5 patients, but to complete
recovery in almost all surviving patients; 2) mPSL
pulse therapy was potentially effective for
encephalopathy; 3) neuroimaging showed marked
cerebral edema in patients who died; and 4) more
severe renal dysfunction led to a more severe
neurologic outcome.

The most prevalent STEC serotype, STEC O157
infection, caused HUS in 6.3% and death in 0.6%
(4.6% of STEC O157-HUS cases) of reported cases.*
According to a recent large study in France, the fre-
quency of neurologic involvement in patients with
STEC-HUS is approximately 3%, and neurologic
complications lead to death in 17% of those affected.?
The STEC O104 outbreak in northern Germany in
2011 was characterized by a large number of patients
with HUS (22%) and neurologic symptoms (26% of
children, and 48% of adult patients with HUS)¢7213;

however, the mortality rates were 4.2% for patients

with STEC O104-HUS, and 1.4% for all padents,”
similar to those reported for STEC O157. The STEC
0111 outbreak in Oklahoma in 2008 was also char-
acterized by high frequencies of HUS (16.7%) and
neurologic symptoms (46% of patients with HUS)
but relatively low fatality rates, specifically 3.8% for
patients with STEC O104-HUS, and 0.6% for all
patients.” Compared with these data, the STEC
0111 outbreak in Toyama was characterized by a high
frequency of HUS (40%), encephalopathy in 62% for
STEC O111-HUS, and death in 24%, 15%, and
5.8% for encephalopathy, HUS, and all patients,
respectively.

We postulate 3 possible pathologic mechanisms for
neurologic complications in STEC infection: direct
Stx injury, inflammatory CNS responses, and neuro-
toxicity due to uremia. Stxs bind to globotriaosylcera-
mide (Gb3), the receptor expressed on the surface of
endothelial cells and neurons,' are internalized
through receptor-mediated endocytosis, and inhibit
protein synthesis through interaction with the 60S
ribosomal subunit thereby inducing apoptotic cell
death.’'¢ Indicative of endothelial cell injury, the
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