T EIARH#HEL, ChiE2~4EBVETHETH
B, 20 Flickt UCqTb o i i3 18 61 (65%) A
M/MEEC 15 77 /uL Pl &5 b, SeERO 13 fldh
8BIE T A RMS THERM (P 2.5 4F) REBREH
RLTBY, BHBKEERECTHE, COEPEHAR
O¥7uRRAT 7 I FERNEBIZBRRM LB
fa # #f (auto-PBSCT : autologous peripheral
blood stem cell transplantation) #1725 & b &
D, BIEICHES U R7EH 55 50%L Eic BEFS M
IMEEOBMDBA ST 3 (F12),

(6) ZRIGFALERE D

CMOPP (Y7 ahR773I F+EVIYRF
+7aANARY o+ T U Ny ay), CMV (7
nRAT7 I N+ EVIYURFUFT L R0
), CEP(¥7m4kR773I F+x bRV F+T VL
F=vay) gEn s, By voSEIcE Uk
BESITON, EPROERNBOhLREND
5o L UBHEHIE], THILESEEIR S ERIER b3 <
XFERECHARELRLE LT 3ENGH D, Th
SIHEBIC K 2 AMMRE EZRREBANBIESH, B
JS&TITIER U TERIRT & TH 5,

()T o HFEED

FHNE N 7 RO EOIREETH B,

§1ZITPF

149, 17~ 52]

SBRIEFE ITP, MMEEI< 275/l

A ITP I UAH] 100 meg/ BEDIRABE 40%

DREFNZ M/ MR OEMHMBSRED Sh, FEEHED
b5 LGS TS, fFABFRHESA TR L
W2 DEFHCEMFTRSED oM B 2 Ehs, #
MERBEIC X 2 AR 7oy 7 Bl S h T
Wb,

(8) VY Fv<TlEke®

BY VSBRIZEB LT3 CDA B2 ERM & L
¥ AZE) 70—FIHE (VyFi<d) T,
CD20 itk Bk Y v SEOWREEE U T LEgE L
OHATRBFEREREEBID TV S, &,
BEEI P EIEEEB Y v Bk b 2 OE &7
52 &, BAOHCREREENDOHAGRSL S
NT&E7, ITP KBTI 1998 LD FEGIERE LISE,
SETHRBEMICHEACEHEBRERMEITP KEHS
T&Ed, SEZOHME & RIEHNFEMATREN 19
e, 313 flic T LY 2 —&3 N (E 13, B 12,
R1D®, zhicks &, VY F2 <7375 mg/m’
cHE 1B 4ABEHBET S HFECTELERI
46.3% IR o, M/MRE S T /L YL Eosing
&R U RERIIE 62.6% & RIFIE RIS %2R Lz,
BIf/NMEEI G 105 7 AT, 10.5% 0 EH
LT3, —f&iZ CR(complete remission : 554 %

9 % auto-PBSCT DAE

_ PBSC (xﬁéjﬂﬂ%ﬂﬁ@) §)5 : G-CSF EEOIR D0 —RBNES) 10ul/kg/ B, 85
 BIIRERE day 5 &5‘&()‘/ H5L<ldday6
CD34 IBHHBITEIR (REMSE — U8)

CR(Sex=88) [MJWRE> 105/ul 661 (43%) —FE1- 16l

PR (BP B  M/VREY> 57 /ul 260 (14%)
6 Bl

NR (fER5)

—FET1 Bl

RS T ERFEMBEMATIBHE (auto-PBSCT) LMo TV, ZEEHZ0E

NOBECHEOIHDTH S,

ozt 39 £ Y3BIA)



37. NFFMEIV IR AME SR

) SEFLIEZESDIE DI L, PR (partial re-
mission : #AEM) FlLEEENZ L, ITP LLTO
BRI OEWES (15 £ L) TRRIGAENEA
Mt %,

BIVER & UCT&Ma & o b 306 6l 66 il (21.6
%), grade 3 ~ 4 DAEMFITHMb B EEF H 10 F]
(3.7%), grade 5 ® 9 fil (2.9%) ML LT 5,
FER D%  BAFEICRRE U7 MBREE I & 5 PR
el Tdsh, HEICECEM LS, BIfE
Bt 22 ER U L TARER T 5 IHER
bBEEZEI LN 5,

(9) /N T R - Bk 7

BEETPO LT —7 IR b &ELTRTFF

PIERTF FHONGFT, ESRKETPOT I
MERABT ARG EMBEREShTHS (F15),
WTFhsTPOVE 7Y —iKEAL, EEIRan
- A&, EEEROEEERLE Ul/MEEES
DITHET B EMFERIN T B, BHEHITP 2
Lz 2 D D EH| (AMG531 (romiplostim], eltrom-
bopag) IZ 2V THRKRAEBROBERSHE I ™ 9,
WTFN L RERREMEIC S ~ T H B S /MU
BN LR, 12~ 16 B B 5 WICRR O M/MEH
MAED, Wb XD /MU OB INE) R %1
BTalEMTE5, TPOKMT 2EITHEE
¥, 1HEYULOEBHEREICBVWTHEELRIER R
T 5N TN O, BEHERERI D 80% 2L BT /MR

£ 13 HAMITPEFICHTIVYFIITREOHMR

CR: RLEMR, PR: HAEMR NR: ERK

SBT3 E (2006FEX T)

l

(>zik 43 L YUBIR)

l
SERARYIETAE95E (313ER)

ZEMETRE20RE
(3061EHD

Y

CR: MVIREL> 1575/ul
46.3%(29.5~57.7%)

> EMER
Mg = 5 3/ul
62.5%(52.6~72.5%)

PR:IM/)\iRER 5~1573/ul
24%(15.2~32.7%)

12 ITP IZT B YU VF LT TEED R review
2006 ¥ TlolE SN/ THET A BERAEOR XL THo/e. CORNDFTAE
HEHETEES 19WE B EMCONTORERELERLEDBDOTH S, LRNBEYE

[ 625%&lo7=,
CR: 2B, PRI ENER
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(it 43 L UBIRD



EIhESRL Sh, HlLE#EhZZEnoF
FBEEAE . Uk UIRRIBE TR O DI Ui
ALEDSH L E, FERPIEEICM/MIEIIIERE
BIMEICERD, ZOBREmEmAHEES 26852 2
&, B THERESEMT 2EARS S & (B
HapibdhdBET 26 L) nE, BHEEMH.
REEL S SN BEEMEITP I LTz, BIERI
LLEIEROBRRANLETH S (B 13, 14),
(10) ZHIGFAREIC & 5 @RI 268K
BHAHERES] D 72 51213 TVIG (intravenous immu-
noglobulin : #&E 7' 0 7Y v KE#HF) EkicxtL

BEEME

&£ 14

AR
CR: =B, PR: M9ER, NR: E|RG

THIMPUE A R TEGIMNTFEAEL, Hin o B8 Eas
TEIEMB, TOKHREFIIHLTIVIG(L
g/k) ICMABIBRE X 7 11 K30 mg/kg),
EyATNAe A RESHE&EEE (VCR0.03
mg/kg) HB5VEDMFEFREDO 3K EHA LKL
D, Tho dFEHRT EENTbOh TN, £
DFER, T1% DREFIT 3 J7 / pL PL_E o /MRS
IEHEH O TN B, SOIEFFIEHENTY >V —
V10~ 15 mg/kg), THFA TV Y (2 mg/kg)
DHFRMERFEENT O 17 #9138 Flid i/ MR
M5 /uL P EEE 0 BEOHMARESh, FTE

TP DRERE

16/18 (72.538)

(EBEER)

0

s

. oAwesst

. PegTPOmMp
TPOBBEENT 9K

 eltrombopag (SB-497115)

AKR-501 (YM477)
PO PI=2RNE
Minibodies': c-Mpl 245

LN
e}

FBE/J0F— Lk

MAQO1G4G344 : Mpl g 3/ 004~ LK
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(EBEER)
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(%)
1009 L] 7' S51R
g0+ B romiplostim
80 786
m 70 A
/J\ 60
18 50 -
%) 401
30 4
20 -
10 5

0.0

(M/VREL> 5 B/ul REHD

87.8

83.1

R a5

i3 &8
(p<0.0001) (p<0.0001) (p<0.0001)

13 TPO 7 d=X M T#H3 AMG531 (romiplostim) @
ITP I3 2 M/MRIZIMEHR
HROBECHDHD ST 80% LI EOERCI/NMRIENMESRO SN/,
AENTE TEHSET, 1 BBIC 1 BOER TES TIVMRBOMERIRETH 5.

(orik 44, 46 L YBIA)

HE A 17HIOITP (M REL 3/uLBLLITR)

20 RN
B mvivRE(fRME4388)
B BNy~ (R5PIER)

hu
=EEH=B
E

I

-
o

(R)TUABEE-(

v} eltrombopag

30mg/8

14 TPO 7I=R b eltrombopag =& % ITP [C¥ T 5 M/MREEMEHR
AFIBROET, ZERAOER, REEKREECHOOA R RS L, M/MREI

BB EMRENTNS,

FHMARRICE > e EHE IR TS,

(1) Zofth

B ITP OBBICETOME T NS KN
{FE 4 DIBFRESTEBIITDOIA TS, H RhD
MmiE% AT HECROREREL, < ORIERIMER
X BMARO Ty JEHERIET 2 AEGH 5

548

eltrombopag eltrombopag
50mg/B8 75mg/8

(ccik 45 L YU AIA)

75, DAETOEBURFTRTIATOERN, X
BEMHELE TR Y70 xRy Y (Y7 ARY
VAYNERTH - IEFlOBE LA SN TS (R
14)s & 51T, SFAERHED 1 D& LT Syk inhibi-
tor BFcy LTy —%NT5</n77—V0DR
AREEEMAZSICER L, SR ITP ICH L TR



FhSErRESh, SHORERPERFESIhTL
39,

c) BREEHDLWVIARNE, DREELEICH

IT58%E

EESHMOERZ KT ITP 8k ITP T
@, FEEZRA~OMm O, B, MLE, ERE
W73 E) P M/MRES 7/ w L BUT O F4, Hiflic
BRI TOI/MREE IS5 2 EBGET
H3, ThSOREBTRIVMIEIET ETHNIEE 10
T/ uL U EE L, 87 /uL U ETHR
M5 EEMFMEROCTCRBFSRAE L ELI LN
20 FRITAHRIIIC I I/IMEE 5 7 /uL BT o B
SRAWRISEIEET, FENEELS L hISHMEZNT
LbEL LS (B 15) 9,

(1) Jfw/ g i

B M/MR AR S 2 1IT3ERTH 54,
M/MRHUE NI S 2 O TEHEN/ME O Ha i3 E
Vo Licdi- THREMRBRH NI, BT 59 7
07y vy REFREEHAT S & M/MREMBED |
WA,

(2) yZu7Y v KERE HIVE)®

e FRRE a7 ) 400meg/kg/ HE 5 A
R S EHE T B EABEF I, 1gG O Fc s
WHNRHEO FcL e 7y —%2 70w 74 5kd,

BAEM/MR O & B EA MR IE S TSNS
5EEBZONTVD, FEEHIA S ~ 10 BRI/
BIEHEMU, FH 7 BRICEKREIET 20, £<
B—EWICEE 0, FREEBHEETH S, 64%0
FEFHT M/ MESS 10 F /uL Bl &b, 577 /uL
P b ofmsrR3 it 83% T, FAMENE, 9%
RS 60T & v IMRER L2 PFH 3 5 & /MRS
BRI X BT 565820,
) AFNTV PV o vV 2EEY

AFNTU RV ur]l g/ HEBSES 3 BN
70, LR d 5. 8% ITP IR IR E
Do TO20, REEEITP I AV Sh, #80%
DREFIT 1075 / uL Y Lo f/NMEE DB Hs38% &
NTH5a, RISE3HBEL 50k 0N 2 B—f
ThHb, BIFRIEEITREAT oA FNic#L 5,

bREICE Y 2R EORM TR, SR 624
FRIGHE 53 Bl (85.49%6) TH %, 1BHERN 186 HIHhIER
HEB1 127 Bl TR, 16745 B (35.4%), TEEH
70 61 (55.1%), % BE B 59 B & T i3 7A 35 4l
(59.3%), 1BEH 23 B1(39%) TH -7, Licdi-
TIEWE LA TR B%MERL, BOBAShO

. BRI
o BHELIE

M EE

M/
B 15 SREEOMmM/MREEHME
M/MRES T /ul LIFTH 1 flZ&fRE BRDRTIIHMmEA 1,000mL LT T
HBHOIHL, FEDRATIESHFHL LA 1,000 mL 28BZ 5, HFEYERCEM
IMREIDIE< ED S F /UL ELETHEZENEELL,

300 (10%/L)

(3K 50 £ U BIA)




37. BRI/ WORAESRBTR

Do b TIHEEMET 24BN D, REMEHIC
HMEMZROELTRBTAHRATHL I EER
SPFTHE (B 16), HEICEBW 2E—ERTOE
PPHBOMEEE 17 IZRT ™,

HBENC BT 5 2EOFETHIE 21 61 (8.5%) TR
HRID 12.9%, BHEFERHEHO 9.4%, RHEFO
L1%TH - 1o EROE S EMHMm 134D T, &
FEOFREEZHODLLTS (B16), LA L 1983 4
oD T u AR F 4 THETIRBESRES
250 il 16 1 (6.496) MFET-L, FETHRO D MR
BONTVSE, EEEREN - EREEREEY
58I, BRYUE (KAE) 541, HmAHEE LD - 724
FKHILO 1 flod T, FETEETO /M 4 61
WS /uL PlE, 66107 /uL Bl Eicfiizh
Tz (R 16),

oz bk, FEOTFRIEFEOESITEL -
THLEL, EiclimicEs  FEREBEICED L
DI L, BEZEORIERMSER L T 5 BRIES

2480 DEEHT

&R
——— JE&HRE 53611(85.4%)
JEED 1H1(1.7%)
——ZET 841(12.9%)

BME 626 —

MR 18661

JESEER 12781 6/ 45%1(35.4%) 7.2
—SaREh 7061(55.1%) 16,75
L BB 1201(9.5%) 7.8
iR 5961 ——r— 3818 3561(59.3%) 5%
— SaEEdh 23651(39%) 1715

— 5T 1H101.7%)

2, BRERO SRS BB SEEMER
IZdh 5,

HEICB 3 EMTRO®KE T, Portielje Hic
5&, 2EUERBHEL 14 FOTEIE B
BB Mm/MER 3 7 /uL Yl L&Y, DBERE TR
BLTHBEFORMFETCOBKREBREZ—BRALED
haisn, LinL 37 /UL U T OEFATIHIETCOR
BEBE—FAIHL 4.2 EFL, HPRYEL
BRCERETSH 5 EMELTHB(RIDY, 24D
PIIC 4 BIHs ITP BEFE L, ThLIic 174 (15%)
DIET L, 2B ITP < BEE U 7o M PE 0 BRYEFE
T, 15 i ITP & IZBED IO A A, O « MIEE
ERETH - I, REHAMOBERES ITP 128
U AROSEER, 1SRRI CHEFRELER
KEBOTHLEREL TS (R 16)0

¥ 72/ MREL 3 7/ uL LU e 1,817 Bl £ &
FEAT OFER, 49 BlOBFER i MERHER s hic,
BRI P BB A2 LA B I B U TR kg

FERHD SO (FE)
518

6H8 WA (KEm7H KEE1HD

DR (RMEHON 6 61, RERE 2 Y, CEBREE 34l REF 1 4D

16,44 JEA T8

MUMTPE ST, FOBRIETPEESEERTBI(SLE T B, BEREHAM 1 5l E0M 3PN EEZT,

16 HAEICHFS ITP ORI (1974 FLIHT 10 FMICEM L LER) SB35
Foo—MREICKS 10 F# (1983 ~ 1984 ) DFRAE

7o — Mok B FHRBETEMEEON 3% OEFINARRL, S0%BRIICHZ > TRLMOEREMREL T

%, FEIIH 7 %TITP BRELAHOEEHERTH 5.

SRR < (BART S0, BEHAOS < FROMSRETSH Y SR IHOEAIBRDI LERLTNS,

SLE : 28T UFTE-FX

Szt 52 BELR  B(EH - BRI 27 « 1737-1741, 1986 L UBIA)
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208f ALAITP (1978~1980% (2 2517, H0EEL 1992~ 1993F (2 BRE)

66%1 HREME
1361 270 NEE/IMRE< 5 B/uL)?

|

M/REL< 5 FB/ul 121f] ——————— 250 Na8> 13461

iR = 5 75/ul 8761 - H56E —E 861 BREER(9.2%)

-— 25(1(18.7%) CR---14B1B3L, B#R52CR114Y

— 6161(45.6%) PR

L 4801 (35.8%) NR PR1261 (19.0%)
NR4 5 ( 6.4%)

465IFEHEEE

] 10981 — 6351 }E CR47811 (74.6%) ¥

17 ITP DBETE

D ERSBERER R (T I/MRELS 5/ ul R & 12 o S RER
7L R=> 1 mgkg B
D EHARIO CRIZ 23 Bl &t o7

CR(ZELEM) : M/MRE 12 F /ul Lk PR(EHER) : M/MEES ~ 12 FRB NR (ERG) : mM/MREM
U, 57 /ul &I

B4RA9(C CR43 I (206%), FET- 11 (53%), —D> % TP BIESE 54, JEBIETE 6

181 ITP TIXI/MRE DS 5 F /ul Ll ESHNITEAE CTEMOBRNTLET, ANICXBRERT B 92%%F
ETHEDESHE A, BE—RIRETHLEBRERTAA RICLERBOERRIIES, HARRNACR
EHIE<, RHMHORE BRSVELBANMESTHEIEMNINIBR S, (3Tt 53 L U BIA)

& 16 ITP BREOETCHE

op

o om . ap

THES 00 2 5B 4
¥ 0 BB 45
BT 2@ 15

s . -
o 26 361
&% 58 168 24 )

ITP RERIES I E E D LIAT 1984 FX TIRXHMIENZ WA, JAEEE D
TE>THOIIEMES, AEEEE (RE) PBATETHD, O
REAETHRBETH D, TOMIIITP LEELLZVERTH S,

(3rik 52, 54 LUBIA)
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37. PRI/ WORA T SRR

RN —RAORHT S MMREDEDTET BRRE

 BBENIBRE  EBEL BCBRE (95%C)

. FReER
- IR
e

TP DT fBIRE

3); L ,:

(3

M/MREEDIETES, 2 EROBERMNMRED 377 /ul KB THS
THEFIIFET/RES—RACICLEL 42 BB 0. 377 /ul LI
FLTOWSERTIEI—MADICLUOPEAIRETSH S,

TREMR 15/ /ul Bl

FELER : 5~ 157 /ul X

MERFRRE  3A~57 /ul ki

RS L « 375 Jul K

IR
g 035
E 0.301
L 025
& 020
A 015
£ 0104
g 0'05‘0'004 0.012
FH5

60<

(30K 54 L YBIA)

JERZEATLM

o719 |

0.025_
T <40

0.0726—1—

40~60
ER

80<

18 Finick HHIER, IFMIEMHMOFHRBEROREDLY
BERNEERUAIRIRET o bOT, BEEHLY DRI, FBEHAR b

HESEBHICAB oL HDTH 5.

40 FARBDERI TS 60 X HEFIICEL UBTERIA N2 FSRESHD 30 FLILEE <,
OIEEERIA N PREMHD 28 BE 0. DS, MWMAHIA RS M REEEMSELE

ETH 5.

U, 405K E 60 mREBA B AER O B TI3H 30
&S (B18), S FEMOPHIETRIZ 0 MUT T
REBEESHD 2.2%, 60U LTI 47.8% L5158
ShTN5E, FRERPE LB IKERFEHICH
oA Xy bBSEINL, FHRIERSEZCERL
T3 (19 %,

PDEDXSIKITP BER L LTHRDbOIA T BH,

552

(zik 55 L UBIR)

ZOEGTERZLOHICBNTRLUTENERT
BRED, UM L, O BIEEEILX - THII/ME
ooy bo—VsRESEEES (5~ 30%) i
BOTE, HMEMIS S ShEaFHRI3 60 %L
LB (F18)9,

—7, B ITP130 fEAicw U/t 1 77 / uL
P bR 5 &2 BBICHEL, 10 £/RZAE



=

oA 0.6_

2 G2

% 0.5 ¢ <40

= a 40~60

Y 0.4+ A>60

2

g,JE 0.3

& 0.2

m

- 0.1+

S '_d.::_-’:.:‘:"—//.
> 0l -
K 0

i& T T H T ¥ 1

1.2
1.0
0.8+
0.64

0.4+

. é/‘/.///.%
0_

0 1 2 3 4 5 6(fF)
HERS

19 BREMHHNA AL FOBEFEHYDRFAEGR
WFNDARY FED 0 REEADLBENCRBRSEMT 5003
U, FNUTTEEBEMERDIERECD-U LTINS, THDBMERIC
o TREMICHMOBEENSE L, HICHBREMZENIE 2 FURICE<E
£75.

BT O A\ BESIEHREEHO S Stk

(37k 65 & U 5HAD

& 18 HE&Fk, HMERERETIEF

MR 3R /uL LT SRT &
(CZHR 54)
BTN 4.2 & —RAICEELEL
(XA 56) ‘ .
60 B L Tl 40 S Tt U BIMD@BRER (o v TH) A 28.9 &&LY
(3ZHK 55)
SEROTAFEE 60m<  47.8%
408> 2.2%
EHTHS A USERTEN
M/MRED 3B UL LT EHET 5 S RERBRESS<AY, 160 /L E
TlIEHOOBRENEES, LN > TR 3T /ul Ll EE, REEBEIC
THIRMERH> TS,
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37. WFRMIVMUBANERITR

BULRETREMICEBETELL, 20IME&
Yo THNLITP LBEDORWEE TH o, DT
Emo ITP BREBNTFROBOREHEDORET, 77
Ly ¥ 7TIEFRRSEL L, IMREE 1T /el 2
LEio Tohid AT 5 LofESH 57,
(TP D& BHIE

SHHEE LT, HilEmoRRe LT, Witk
FrRZH) I-PHEEHmic k2 BEsEE (e i
EHMEEE) 2 EARTB o B, FICkED
HERDIE O, —F, FRERICXBPEERLLT
DEBIERE  DREFITHRD Sh, FITHEENRE
B0 mEBA S LIREEICL 5L DEIEAO
HIEESEMT 5, BIBREX 704 Rtk 58
Rk, BIMERE, FIRME NSRS, BREE §F
HIRAE, KREBEEItA S <, BN
BRI ZBRPEEOHELR EVHERDON S, &
1eFF 7 —ic & 3 BHALER PIFHRERSE, £
HTNA oA Rk BREHEREE, BESEEX
{HISh T3,

bBEO T -7 3T NTEEE, BEEFEHEME
DI A B & (BEa HIR B BT RS0 2 5 OHI)
SEZITIThhIcbDTH 5,

dx Wb

1) Shimomura T, Fujimura K, Takafuta T, et al : Oligoclonal accu-
mulation of T cells in peripheral blood from patients with idio-
pathic thrombocytopenic purpura. Br J Haematol 95 : 732-737,
1996

2) Kuwana M, Kaburaki J, Kitasato H; et al : Immunodominant epi-

S

topes on glycoprotein Ib-lla recognized by autoreactive T cells
in patients with immune thrombocytopenic purpura. Blood 98 :
130-139, 2001

3) Ling Y, Cao X, Yu Z, et al : Circulating dendritic cells subsets

P
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4) YuJ, Heck S, Patel V, et al : Defective circulating CD25 regula-

.

tory T cells in patients with chronic immune thrombocytopenic
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(+) regulatory T cells in idiopathic thrombocytopenic purpura.
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Immune thrombocytopenic purpura (ITP) is an autoim-
mune disease characterized by the presence of autoanti-
bodies against platelet membrane glycoproteins, such as
GPIIb/IIa (1). Its pathogenic process primarily involves an
accelerated clearance of opsonized platelets by phagocytes
in the reticuloendothelial system (1). The etiology of ITP
remains unclear; but both genetic and environmental
factors are thought to play a role in the development of
the disease. Several genes involved in immune system
regulation, including human lenkocyte antigen (HLA)-
DPBI and tumor necrosis factor (TNF)-B, are associated
with susceptibility to ITP (2, 3). On the other hand, the
potential association of ITP with infectious agents; such as
HIV and hepatitis C virus, has also attracted many
investigators (4). In addition, several recent lines of evidence

©® 2008 John Wiley & Sons A/S - Tissue Antigens 73, 363367

tumor necrosis factor-f (+252), immunoglobulin (Ig)G1 heavy chain (+643), and Igk
light chain (+573) were determined in 164 adults with ITP and 75 healthy controls. Of
these gene polymorphisms, the IL-18 (—511) T allele was less frequently detected in
H. pylori-infected than in H. pylori-uninfected (58% vs 81%, P = 0.01, odds
ratio = 0.31) ITP patients diagnosed before age 50. These findings suggest that
a single nucleotide polymorphism within the IL-18 (—511) may affect susceptibility to
early-onset ITP associated with H. pylori infection.

have indicated that platelet recovery occurs in a subset of
ITP patients infected with Helicobacter pylori, a gram-
negative bacterium that establishes chronic infection in the
gastric mucosa, after the successful eradication of H. pylori
(5). Several potential mechanisms for the role of H. pylori
infection in the ITP pathogenesis include molecular mimicry
between H. pylori components and platelet antigens and
modulation of host’s immune system by H. pylori infection
(6), but we have recently proposed a mechanism in which
H. pylorimodulates the Fcy receptor balance of monocytes/
macrophages toward inhibitory FcyRIIB, thereby enhanc-
ing phagocytosis and antigen presentation (7). In addition,
chemokine production in response to H. pylori infection
may contribute to the pathogenesis of ITP because serum
levels of monocyte chemoattractant protein-1, regulated on
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activation normally T-cell expressed and secreted, and
epithelial cell-derived neutrophil attractant-78 were ele-
vated in H. pylori-infected than in H. pylori-uninfected ITP
patients (8). Interestingly, platelet recovery after H. pylori
eradication was observed in nearly half of the patients in
cohorts from Japan (9) and Italy (10}, but in <15% of the
patients in cohorts from Spain and the United States (11, 12).
This apparent ethnic difference suggests a potential role for
host genetic factors in the development of H. pylori-
associated ITP. To investigate this issue, in this study, we
examined polymorphisms of genes for selected immune
system-regulating molecules, including TNF-B, interleukin
(IL)-1p, immunoglobulin (Ig), and HLA class Il in Japanese
patients with ITP, with and without an associated H. pylori
infection.

We studied 164 unrelated Japanese adult patients with
chronic ITP, defined as thrombocytopenia (platelet count
<100 x 10°/1) for at least 6 months, normal or increased
bone marrow megakaryocytes, and no secondary diseases
that could account for the thrombocytopenia (1). Refrac-
tory ITP was defined as a platelet count of <50 x 10°/1
despite treatment with high-dose corticosteroids and
splenectomy (1). The patients were enrolled consecutively
and were followed at Keio University Hospital, Tokyo,
Japan.- None of the patients had ever been treated for
H. pylori eradication. They included 54 men and 110
women with a mean age of 45.4 4 17.0 years: (range
17-80).. Controls included 75 race-matched healthy volun-
teers' living~ in the Tokyo metropolitan area. Written
informed consent was obtained from all the participants in
accordance with the Keio University Institutional Review
Board guidelines:

Helicobacter pylori infection was defined by the presence
of IgG anti-H. pylori- antibody, which- was measured in
plasma samples using an enzyme-linked immunosorbent
assay’ kit, HEL-pTEST (Amrad, Kew, Australia). The
results showed that 85 patients (52%) were infected with
H.'pylori: Comparisons ‘of the demographic and clinical
characteristics were made between H. pylori-infected and
H. pyloricuninfected TTP patients. Differences between two
groups were evaluated for statistical significarice using the
Mann-Whitney U-test or 2 x 2 chi-square test as appro-
priate. The mean age at diagnosis was significantly higher
for the H. pylori-infected. than' the H. pylori-uninfected
patients (50.8 4 16.0 vs 39.5 & 16.3 years, P = 0.002): The
female dominance was more prominent in the H. pylori-
uninfected compared with H. pylori-infected patients (79%
vs 57%, P = 0.003), but there was no difference in the
frequency of refractory ITP, which was defined to be poor
response to corticosteroids and splenectomy. The number
of circulating B cells producing IgG autoantibodies  to
platelet GPIIb/IIla measured using an- enzyme-linked
immunospot assay (13) were not different between the two
groups.
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We first compared the distribution of single nucleotide
polymorphisms (SNPs) within TNF-B (+252 G/A), IL-1pB
(=511 C/T), IgG1 heavy chain (+643 G/A), and Igk chain
(+573 C/G) among H. pylori-infected and H. pylori-
uninfected ITP patients and healthy controls. These SNPs
were determined by the specific amplification of genomic
DNA that contained individual SNPs by polymerase chain
reaction (PCR), combined with separation on an agarose gel
to detect restriction fragment length polymorphisms
(RFLPs) or hybridization with sequence-specific oligonu-
cleotide probes (3). The distribution of individual SNP
phenotypes in each group conformed to the Hardy—
Weinberg principle. Phenotypic frequencies were tested
for statistical significance using the chi-square test. There
was no significant difference in the distribution of these
SNPs between H. pylori-infected and H. pylori-uninfected
ITP patients, H. pylori-infected patients and healthy con-
trols, or H. pylori-uninfected patients and healthy controls
(Table 1). Our control samples are likely to be a represen-
tative for the Japanese population based on the similar allele
and diplotype frequencies to the published data in terms
of TL-1f (-511) SNP (14). The HLA-DRB1, -DQBI,
and -DPBI1 alleles were also determined using the PCR-
RFLP method (15), but again there was no significant
difference in the relative frequencies of individual alleles
among H. pylori-infected and H. pylori-uninfected ITP
patients and healthy controls (data not shown). In contrast,
Veneri et al. reported that ITP patients with H. pylori
infection show significantly higher frequencies of HLA-
DRBI1*11 and *14 and DQB1*03 and a significantly lower
frequency of DRB1#03. than those without the infection
(16).-The reason fot this inconsistent result is unknown, but
it might be because of the difference in HLA class IT allele
distribution . between the: Italians and. the Japanese:
DRB1*03 is lacking in the Japanese population.

Because H. pylori infection i§ established during infancy
and childhood and sustained throughout life (17); a long
incubation period must be required for H. pylori-associated
ITP to. develop. Therefore, it is possible that' the patho-
physiologic process of ITP differs among H. pylori-infected
patients according to the length of the incubation period.
Based on this assumption, we divided the ITP patients into
two groups according to their age at diagnosis: early-onset
ITP (diagnosis before age 50) and late-onset ITP (diagnosis
at or after ‘age 50). When *demographic - and" clinical
characteristics were compared between these two- groups
(Table 2), females were significantly more common among
the patients with early-onset ITP than those with late-onset
ITP. H. pyloriinfection was significantly less frequent in the
early-onsét ITP vs late-onset ITP patients, indicating that
the majority ‘of  the patients with ~H. pylori infection
developed ITP more than 50 years after. the original
infection. As shown in Table 3, among patients with early-
onset ITP, the. distribution of IL-1f. (=511) differed
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Table 1 Phenotypic frequencies of single nucleotide polymorphisms within the genes for tumor necrosis factor (TNF)-B, interleukin (IL)-1B,
immunoglobulin {1g)G1 heavy chain, and lgk chain in Helicobacter pyloriinfected and H. pylori-uninfected immune thrombocytopenic purpura {ITP)

patients and heaithy controls

ITP patients
Gene location Phenotype  H. pyloriinfected {n = 85}, n{%)  H. pyloriuninfected (n = 79), n (%}  Healthy controls {n = 75}, n (%)
TNF-8 (+252) G/G 10(12) 13 (16) 18 (24)
G/A 42 (49} 36 (46) 27 (36)
AJA 33 (39} 30 (38} 30 (40)
L1 (=511 c/C 33 (39} 20 {(25) 23 (31)
C/T 30 (35} 39 (50) 36 (47)
7T 22 (26) 20 (25) 17 (22}
IgG1 heavy chain (+643)  G/G 1 T 142)
G/A 14(17) 14(18) 18 (28)
AA 68 (82) 64 (81) 45 (70)
Igk chain (+573} c/C 71(8) 6 (8) 47
C/G 36 (44) 31 41) 30 (51)
G/G 40 (48) 38 (61) 25 (42)

significantly between the H. pylori-infected and the
H. pylori-uninfected individuals (corrected P = 0.04). The
pairwise comparisons showed that IL-1p (—=511) C/C was
increased and C/T was decreased in patients with H. pylori
infection compared with those without [P = 0.01, odds
ratio (OR) = 3.2, 95% confidence interval (CI): 1.3-8.0 and
P =0.02, OR =0.34, 95% CI 0.14-0.83, respectively].
Finally, the T allele at TL-1p (—511) was less common in the
H. pylori-infected than in the H. pylori-uninfected patients
(58% vs 81%, P = 0.01, OR = 0.31, 95% CI 0.13-0.77).
There was no- significant association between H. pylori
infection and gene polymorphisms within other loci. In
addition, in patients: with- late-onset ITP, there was no
difference in- distribution- of ‘any gene: polymorphisms,
including IL-1B. (=511), between the presence and' the
absence of H. pylori infection.

This is the first report representing a potential association
between SNPs within the IL-1f:locus and the prevalence of
H. pylori infection in patients with- ITP. In particular, we
found that a lack of the IL-13 (—511) T allele was associated
with' H. pylori infection in-patients with early-onset ITP but

not in those with late-onset I'TP. IL-1f, a proinflammatory
cytokine, is known to be upregulated in the H. pylori-infected
gastric mucosa (18), suggesting that it is important in the
pathogenic processes of H. pylori-associated gastric diseases,
such as chronic gastritis and gastric cancer. IL-1B is not only
involved in the inflammatory response at the gastric mucosa
but also influences the level of gastric acid secretion. Namely,
IL-1B inhibits the secretion of gastric acid by parietal cells,
resulting in. H. pylori’s distribution. to the corpus (19).
Although there are some conflicting data- regarding the
functional effect of the allelic' dipolymorphism- of IL-1B
(—511)on the production of IL-1p, the T allele is associated
with increased IL-1B production in patients with gastric
cancer and in healthy controls (20; 21). The IL-18 (=511)
T allele has nearly complete linkage disequilibrium with the
IL-1B (=31) C allele, which amplifies the interaction between
genomic DNA and transcriptional factors at the TATA-box
and is associated with increased transcription efficiericy (20).
Infact;in H. pylori-infected patients with gastritis, the gastric
juice pH is significantly higher in those with the IL-1f (—511)
T allele than:in those without: (21). In addition, subjects

Table 2. Demographic and clinical characteristics of patients with early-onset and late-onset ITP?

Demographic and clinical findings Early-onset ITP {n'= 97) Late-onset ITP (n'= 67) Pvalue
Age at diagnosis (years)> 33.1 + 9.0 {17-49) 63.1 £ 7.6 (50-80) N/A
Female® 73% 58% 0.045
Refractory ITP° 7% 08
Anti-GPlib/illa antibody-producing B cells (per 10° PBMC)> 6.4 +£45(0.2-17.7) 6.6 £4.2(1.4-18.9) 0.7
Helicobacter pylfori infection® 39% 70% <0.001

ITP, immune thrombocytopenic purpura;.N/A, not applicable; PBMC, peripheral blood mononuclear cells.

2 |TP patients were divided into two groups according to their age at diagnosis (<50 years as early onset and >50 years as late onset}.
b Continuous variables are shown as the mean + SD {range} and were statistically evaluated using the Mann-Whitney U-test,

¢ Categorized variables were evaluated for statistical significance using the 2 x 2 chi-squiare test.

4 This assay was performed in 57 patients with early-onset ITP and 44 patients with late-onset [TP.

© 2008 John Wiley & Sons A/S - Tissue Antigens 73, 363-357
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Table 3 Phenotypic frequencies of single nucleotide polymorphisms within the genes for tumor necrosis factor (TNF)-B, interleukin (IL)-1B,
imrmunoglobutin {IgiG1 heavy chain, and Igx chain in early-onset immune thrombocytopenic purpura patients with and without Helicobacter pylori

infection

Gene location Phenotype H. pylori infected {n = 38), n{%} H. pylori-uninfected {n = 59}, n (%) Overall corrected Pvalue®

TNF-B {(+252) G/G 4(11) 11 {19 0.7
G/A 19 (60) 28 (47)
AA 15 (39) 20 (34)

IL-1B (=511} C/C 16 (42) 11 {19} 0.04
C/T 10 (26} 30 (57)
7 12{32) 18 (30)

1gG1 heavy chain (+643) G/G 1(3) 1{2) 0.7
G/A 4(11) 11 (19}
AA 32 (86} 47 (79)

lgk chain {(+573) C/C 4011 6(10) 1
C/G 18 {47) 26 (46)
G/G 16 (42} 25 (44)

2 Phenotypic frequencies were tested for statistical significance using the 2 x 3 chi-square test. Corrected P value was obtained by multiplying the

observed Pvalues by the number of comparisons made.

carrying the T allele are reported to have an increased risk of
developing gastric atrophy and cancer (20-22). This associ-
ation is thought to be because of both the more extensive
gastritis and the lower acid production resulting from the high
IL-1pB production in subjects carrying the T allele, who would
increase the exposure of gastric epithelium to exogenous and
endogenous stimulants.

If this is the case, our results suggest that individuals
lacking the T allele, who are infected with H. pyloriand thus
have less extensive gastritis and high dcid production, have
an increased risk for developing ITP before age 50. It is
likely that the H. pyloristrains that colonize the stomach are
different between subjects with and without the T allele
because the intragastric environment is apparently differ-
ent. In this regard, a recent report showed the eradication
rates for H. pylori by a standard triple regimen to be 77%,
90%, and 95% in subjects with the C/C, C/T, and T/T
phenotypes of IL-1B (—511), respectively (23), suggesting
that the TL-1p (—511) SNP could be a prognostic indicator
of the success or failure of H. pylori eradication. Moreover,
the frequency of H. pylori strains possessing the cagA gene
is significantly higher in ITP patients than in healthy
controls (24). These particular strains may induce ITP in
infected individuals within- a shorter incubation period
compared with other H. pylori strains. Interestingly, IL-18
(—511) T carriers infected with cagA-positive strains were
found to have an increased risk for developing gastric
carcinoma (22). Taken together, a combination of host
genetic factors and infectious agents may be important for
determining an individual’s susceptibility to ITP in the
setting of H. pylori infection. Further studies investigating
the interactive effects of host genetic factors and colonized
H. pyloristrains on the development of ITP are necessary to
elucidate the role of H. pylori in the pathogenesis of ITP.
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Summary

To clarify the pathogenic processes of thrombotic microangio-
pathies (TMAs) in patients with connective tissue disease
(CTD), we analysed clinical characteristics and plasma
ADAMTSI3 levels in 127 patients with CTD-TMAs, including
patients with systemic lupus erythematosus (SLE), systemic
sclerosis, polymyositis/dermatomyositis, and rheumatoid arthri-
tis (RA), and 64 patients with acquired idiopathic thrombotic
thrombocytopenic  purpura (ai-TTP). Plasma. levels of
ADAMTSI 3 activity, antigen, and inhibitors were determined by
enzyme immunoassays. IgG type anti-ADAMTSI3. antibodies
were also detected by immunoblots using purified ADAMTSI 3.
ADAMTSI 3 activity was significantly decreased in CTD-TMAs,
regardless of the underlying disease, but the frequency of severe
deficiency (defined as <0.5% of normal) was lower in CTD-TMA

Keywords
Connective tissue disease, TMA, ADAMTSI 3, autoantibody

patients than in ai-TTP patients (16.5% vs.70.3%,p<0.01).Severe
deficiency of ADAMTS | 3 activity was predominantly detected in
patients with RA- and SLE-TMAs, and was closely associated
with the presence of anti-ADAMTSI3 IgG antibodies. CTD-
TMA patients with severe deficiency of ADAMTSI3 activity ap-
peared to have lower platelet counts and better therapeutic
outcomes.At least two phenotypic TMAs occur in patients with
CTDs: a minor population with deficient ADAMTSI3 activity
caused by neutralising autoantibodies, and a major population
with normal or moderately reduced activity. Classifying CTD-
TMAs by ADAMTSI3 activity may be useful in predicting the
clinical course and therapeutic outcomes, as patients with mod-
erately reduced activity are likely to have more prominent renal
impairment and poor prognoses.

Thromb Haemost 2009; 102: 371-378

Introduction

Thrombotic' thrombocytopenic purpura (TTP)-and haemolytic
uraemic syndrome (HUS) are life-threatening diseases, char-
acterised - pathologically - by - thrombotic - microangiopathies
(TMAs), microangiopathic haemolytic anaemia, destructive
thrombocytopenia, and organ dysfunction caused by platelet-
thombi (1). The discovery of ADAMTS13 (a disintegrin-like and
metalloproteinase with thrombospondin type 1 motif 13} (2-7),
which specifically cleaves the Tyr1605-Met1606 bond in the von
Willebrand factor (VWF)-A2 domain; facilitated the recognition
that enzymatic deficiency due to genetic mutation or acquired
autoantibodies was a more specific feature of TTP (8;.9).:In the
absence. of ADAMTS13;. unusually large -VWEF  multimers
(UL-VWFMs) are not appropriately cleaved in circulation; as a

result, platelets aggregate excessively under high shear stress
(10, 11).

In 1939, Gitlow and Goldmark (12} first reported a close re-
lationship between TTP. and - systemic. lupus. erythematosus
(SLE). Since then, this concept has become well accepted
(13~16), but. investigations of the underlying pathogenic. pro-
cesses: are still lacking:- More recently, several investigators
(17-21) have observed deficient ADAMSTS13 activity caused
by inhibitory IgG-autoantibodies in some patients with SLE-re-
lated TTP; however, many other patients have slightly reduced or
alimost normal activity (18). Thus; the pathogenesis of SLE-re-
lated TTP is still controversial.

During 1997-2006, we identified a total of 783 patients with
TMAs by: analysing their clinical and laboratory findings; in-
cluding the levels of ADAMTS13 activity (ADAMTS13:AC)
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and ADAMTS 13 inhibitor (ADAMTS13:INH), at Nara Medical
University (22). In this database, we found 33 patients with con-
genital ADAMTS13:AC deficiency (termed Upshaw-Schulman
syndrome), a rare thrombo-haemorrhagic disease, and eluci-
dated their ADAMTS13 genetic status (23, 24). Using the same
database, we identified 127 patients who developed TMAs in as-
sociation with connective tissue diseases (CTDs), including
SLE, systemic sclerosis (SSc), polymyositis/dermatomyositis
(PM/DM), and rheumatoid arthritis (RA).

In this study, to further characterise the clinical expression
and underlying pathogenesis of CTD-TMAs, we have extensively
evaluated ADAMTS13 profiles, antibodies to ADAMTSI13, and
clinical features in patients with CTD-TMAs in comparison with
64 patients with acquired idiopathic (ai)-TTP.

Patients, materials and methods

Study subjects

One hundred twenty-seven patients with CTD-TMAs in a Nara
Medical University database (22) included 64 SLE patients, 42
SSc patients, 11 PM/DM patients, and 10 RA patients. All pa-
tients fulfilled the corresponding classification criteria (25-28).
SSc patients with complicating classical hypertensive renal cri-
sis were excluded from the analysis. Blood samples and detailed
clinical information were provided by referring physicians in
area hospitals across Japan, and only patients who were confirm-
ed to have TMAs were included in the database:

Based on the previous reports (29-31); TMAs were defined
as having all of the followings: (i) microangiopathic haemolytic
anemia (haemoglobin <12 g/dl), Coombs test negative, undetect-
able serum haptoglobin (<10 mg/dl}, more than two fragmernted
red cells (schistocytes) in a microscopic field with a magnifi-
cation of 100, and concurrent increased serum lactate dehy-
drogenase (LLDH) above institutional baseline; (ii): thrombocy-
topenia (platelet count <100 x 10%1); and (iii) a variety of organ
dysfunction (renal or neurological involvement) devoid of the
stigmata of disseminated intravascular coagulation.

Sixty-four ai~TTP patients in'a Nara Medical University da-
tabase generated during the past two years (March 2006-April
2008) were used in this study for comparison. A diagnosis of ai-
TTP was made for patients (i) without apparent underlying dis-
ease, and (ii) with the aforementioned clinical and laboratory
features of TMAs:

Normal plasma samples were prepared from 20 healthy indi-
viduals (10 male, 10 female) between 20 and 40 years of age for
use as a control. The study protocol conformed to the ethical
principles of the World Medical Association Declaration of Hel-
sinki as reflected ina priori approval from the Ethics Committee
of Nara Medical University, and written informed consent was
obtained from all patients at each referral hospital:

Therapeutic regimens and outcomes

Steroid pulse therapy is administration of intravenous methyl-
prednisolone | g/day for 3 days, followed by a moderate or high
dose of steroid therapy (0.5-1.0 mg of oral prednisolone/kg body
weight/day). Therapeutic plasma exchange was conducted ac-
cording to the following regimen: daily plasma exchange (PE)
was performed at 1.5-fold body plasma volume with fresh frozen

plasma (FFP) for the first 3 days, and PE was then performed at
one body plasma volume daily for up to 14 days, until normal
platelet counts (>150 x 10%1) were achieved. Response to ther-
apy for TMAs was evaluated in two ways: (i) remission, defined
as normalisation of platelet count (>150 x 10%1) and clinical
manifestations without requiring PE, or (ii) death due to TMA.

Blood sampling

Before therapeutic plasma exchange or plasma infusions, blood
samples (4.5 mi) were taken from each patient into plastic tubes con-
taining 0.5 ml of 3.8% sodium citrate. Plasma was isolated by cen-
trifugation at 3,000 x g for 15 minutes (min) at 4°C. Plasma samples
were keptinaliquots at—80°C until testing, and sent to ourinstitution.

Plasma ADAMTS |3:AC, ADAMTSI 3:INH,
ADAMTSI3:AG, and VWF:Ag

Plasma levels of ADAMTS13: AC were determined using a com-
mercially. available chromogenic act-ELISA (Kainos Inc.,
Tokyo, Japan) (32). The detection limit of ADAMTS13:AC by
this method was 0.5% of the control. A good correlation in plas-
ma levels of ADAMTS 13:AC between the classic VWFM assay
and the chromogenic ADAMTS13-act-ELISA has previously
been shown in normal individuals (R*=0.72, p<0.01) (32, 33).

In terms of plasma levels of ADAMTS13:AC, since SSC-
ISTH (Scientific and Standardization Committee of the Inter-
national Society on Thrombosis and Haemostasis) has not de-
fined “severe’ deficiency of ADAMTS13:AC, we have here ten-
tatively categorized into three types of plasma ADAMTS13:AC:
less than 0.5%, 0.5% to less than 25%, and 25% or higher of the
normal control as severe deficiency, moderate-to-mild deficien-
cy, and subnormal-to-normal, respectively.

ADAMTS13:INH ftiters were evaluated by act-ELISA using
plasma that was heat-inactivated at 56°C for 30 min. Inhibitor
titers are expressed as Bethesda units (BU) (34). One BU is de-
fined as the amount necessary to reduce ADAMTSI13:AC to
50%of control levels. Titers greater than 0.5 Bethesda U/ml were
classified as inhibitor-positive:.

Plasma ADAMTS13 antigen (ADAMTS13:AG) levels were
analysed by sandwich antigen (ag)-ELISA, using two muirine
anti-ADAMTS13 mAbs, A10 and C7. The A10 antibody recog-
nizes an epitope in the disintegrin-like domain, completely in-
hibiting enzyme activity at a final concentration of 10 pig/ml
(35). The C7 antibody recognizes the 7th and 8th thrombospon-
din-1 domains without affecting activity. The detection limit of
the ag-ELISA for plasma ADAMTS13:AG was 0.1% of the nor-
mal control (35).

Plasma levels of VWEF:Ag were assayed by sandwich ELISA
using rabbit anti-human VWE ' polyclonal antibodies (DAKO,
Denmark). The detection limit of this assay was 0.3% of the nor-
mal control.

Detection of 1gG autoantibodies specific to ADAMTSI3
Plasma-derived ADAMTS13 was purified using AlQ-agarose
immunoaffinity chromatography followed. by ' size-exclusion
chromatography. Purified ADAMTS13 had a specific activity of
302 units/mg. SDS-5% polyacrylamide gel electrophoresis
(PAGE) analysis revealed a 170kD-band before and a 190 kD-
band after reduction (36).
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To detect IgG-type autoantibodies specific for ADAMTS13,
0.15 pg purified ADAMTSI13 per lane was separated by
SDS-5% PAGE under non-reducing conditions, and electropho-
retically transferred to polyvinylidine fluoride (PVDF) mem-
branes (Bio-Rad, Hercules, CA, USA). After blocking nonspe-
cific binding with 5% skim milk, PVDF membranes were cut
longitudinally into small pieces (3 x 800 mm). Each strip was in-
cubated overnight at 4°C with 3 ml 5% skim milk containing
50 ul heat-treated plasma from each CTD-TMA patient. The
heat-treated plasma was prepared by incubation at 56°C for 30
min. After centrifugation, the supernatant was used in assays.
Human IgG bound to the purified ADAMTS13 on PVDF mem-
branes was detected using a horseradish peroxidase (HRP)-con-
jugated anti-human IgG polyclonal antibody (ICN Pharmaceuti-
cals Inc., Costa Mesa, CA, USA). Binding was visualised using
the Western Lightning Chemiluminescence reagent (Perkin-
Elmer Life Science Inc., Boston, MA, USA) and imaged by
X-ray autoradiography (Eastman Kodak, Rochester, NY, USA)
(37, 38). Heated plasma from a patient with acquired idiopathic
TTP with IgG inhibitors against ADAMTS 13 was used as a posi-
tive control, while that from a normal individual without
ADAMTS13:INH was used as a negative control.

Statistical analysis

All continuous values are shown as median values (25, 75 percen-
tile). All comparisons among three (severe deficiency, moderate-
to-mild deficiency, and subnormal-to-normal ADAMTS 13 activ-
ity in both CTD-TMAs and ai-TTP) or five (SLE, SSc, PM/DM,
RA, and ai-TTP) patient groups were tested for statistical signifi-
cance using the Kruskal-Wallis H test or chi-square tests with
Yates' correction for 2 x3 or 2 x 5 tables. Significant differences
between three or five groups (overall p< 0.05) were further ana-
lysed by the Mann-Whiteney U-test or chi-square test. A two-
tailed p-value less than 0.05 was considered to be significant.

Results

Clinical and laboratory features of CTD-TMAs

The clinical features and therapeutic outcomes of 127 patients
with CTD-TMAs in comparison to 64 patients with ai-TTP are
summarised in Table 1. SLE patients were younger at age at onset
than patients with PM/DM or RA. There was a gender disparity,
with female predominance, for patients with CTD-TMAs
relative to ai-TTP patients. Platelet counts in SSc-TMA patients
appeared to be higher than in patients with other CTD-TMAs or

Table }: Clinical features and therapeutic outcomes of patients with CTD-TMAs and ai-TTP.

CTD-TMAs (n=127) ai-TTP (n=64) | Overall

SLE (n=64) | SSc(n=42) | PMIDM (n=I1) | RA (n=10) p
Clinical features
Median age at oriset of TMAs; years (25, 75 percentile) 44 (30, 54) 59 (54, 70) 57 (49, 63) 62 (56, 73) 54 (40, 69) <0.01°
Female (%) 84 95 82 90 64 <0.01°
Renal involvement (%) 9l 95 100 100 83 NS
CNS involvement (%) 69 48 64 80 70 NS
Laboratory findings at TMA diagnosis
Median platelet count, |07/ 29 (9, 40) 50 (31, 74) 32 (9, 46) 23 (14, 28) 9.(9,20) NS
(25, 75 percentile)
Median haemoglobin, g/di 75 (6:1, 88) 83(7.3,9.3) 74(66,90) | 72(69,8.1) 8.1 (64,92 I'NS
(25; 75 percentile)
Median serum creatinine, mgldl (25, 75 percentile) 1.6 (0.7,2.6) 28(19,33) 15(00.2,23) | 3.4 (1.1,44) 2107, 2.1y | <0.01°
Median VWF:Ag, % 207 (147,325) | 256 (191, 370)-| 339 (225, 461) 302 (245,454) | 147 (114,202) | <0.01°
(25,75 percentile)
Therapies
Plasma exchange (%) 70 79 8l 60 77 NS
Plasma infusion without plasma exchange (%) 27 21 18 40 25 NS
Steroid therapy without pulse therapy (%) 53 40 82 60 39 NS
Steroid pulse therapy (%) 38 26 0 20 30 NS
Rituximab (%) 0 0 0 0 9 NS
Immunosuppressants (%) 31 14 9 20 10 NS
Therapeutic response (n=50) (n=26) (n=7) n=9) (n=61)
Remission of TMAs (%) 74 42 57 33 79 <0.01°
Death due to TMAs (%) 26 58 43 67 21 <0.0Hf
NS: not significant differences (P 20.05). Overall P values were calculated using the Kruskal-Wallis H test or chi-square tests with Yates' correction for 2 x 5 tables. Significant differences between 5 groups (over-
all P < 0.5) were further analyzed by Mann-Whiteney U-test ot chiisquare test. > P<O.01 between SLE and PM/DM, RA: ® P<0.01 between SLE; SS¢; PM/DM, RA and ai-TTP. ¢ P<0.05 between SLEand RA. ¢
P<0.0f between SLE, and PM/DM. P<0.01 between PM/DM, RA and ai-TTP. ® P<0.01 between SLE and $S¢. P<0.01 between SSc, RA and ai-TTP, P<0.05 between SLE arid RA. T P<0.01 between SLE dnd SSc.
P<0.0F between 5S¢, RA and ai-TTP P<0.05 between SLE and RA:
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