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¥

b= ICB L COREIERZI 5 23 CTld v,
ITPZCB 5 HEPkO Y b — AT EH ot
EOFEM 2 W 52 LD % 728, ITP OJRREFHT
CPBWCTHETHLEFZZONL, FF ok
OEEL XY, PLGPIb-TIaPt4 1 B L CHkfE L <

Y b — TN 24T 5 C & 7z, GPIb-IHalxGIIb

L GPIIIa7® 1 1 1 DS THAERZIZE LTV
(B 5A). ITPIEA D & ML/ % 23 ik L /s
WA LT w5 Pk (platelet-associated  anti-
GPIIb-IlIa autoantibodies) % T— F )L L,
T ORI AT L7288, HOPuRiZF: & LT
GPIIbZ ik LT\ 5 Z & | F OFEERIIE A 4
J 71y N TIEMHT & F, GPIIb O S ARGk
FHETH B 2 &, —EOREHTIEGPIbONKN;
DRTUNRGPEETHHI L, TWELTE
7":11)_

AT, 459 5 1 ZITPOPLGPIb-IaPifkid < v
A GPIIb-la & & JUSPEASZE T L, 2D
JEPEDIL FiE~ 7 AGPIIb & & b GPIIb?D3%5E|C
BELTWAEZEZRHLAEY, v o A
GPIIbIZT I VLNV C81% (ML NV T
82%) OMFEMEE AL T AbH. NAEWITIE 449
WO7 I 7L DR SN BT T RTiEEDAF
L (WI~W7 D 72o07a~s X hiiksn
TW5), FicZzov—7iEICBwTe hew
TAMTT IV BOMESE NS (M5). £
TTEBICZY T RRET % 729, HLGPIIb-
Hladfifk % F 3 AITPEZ IS LT b
GPITbD N & KV — T HErE 3 TEIEFIC~
7 AGPIIbIZiBHL L/-F 2 SGPIIbZ/EH L, v
b GPIlla & LICHaEGIFEBL S T L7z, F 72,
127 AGPIIbDONKG b &NV — THiE £ T%
v FGPIIbICiEHR L7-F 2 SGPIIb b EH L, &
BICIEBET 27 X VR 1 ooy A
FNCEBR L THRE L. FORR, BS54
SRONFLE P & FIFES (W1~ W4 41 L — 7,
NP5 235 FD R U7 h 7 7 VBT T)
WHUPUFEE LCTEETHLIEPHLPER o
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72 (F5B)®, 5612, M6IRT LHERT
AT HIRO NG S FER B W TEE L H
CWPRO ¥ b — 7% 3 BPTEZE L (Zv—
TA, TNV—TB, F—T7C), &5 3% (E
#1117, 23, 36) lICBWCTEDIY b — T DI
ZIRET 2 Z LN EETH - 7z K7 ITER 17
& 23 DRGRTE R LT\ B9, JER 17 TIEWL -
1-2 )V — 7T DS29KZE ., R32SER B L O
W2 : 34 )V —"7"THOEIZ6QZ T, R139GZLLIZT
H CPUR o SUSTE I Zea o R L, EW 23128
WCHRFRDORRETH o7, W12 v—T&
W2 13-4 ) — T lE— KA ClEME N 723560 T H
LB, SARHEETA L EME T EWISERELC
BHINLDL—FHIZEWTS29, R32, R139,
E136 #AEH O & L CHEETH S Z & HHH
S5Eo7-(6)2, 20X HICITPICBIT S
PLGPIIb-Ia¥ifk D ¥ T — 71%, GPIIbDOR 7 1
NIGREED L WE S NI ET S &
DARENTZ, THICEFET AHME LT, b
MBI PIGPIIb-1Tabifk (1gG) DL ADILIE%:
a3 % &, £ < OFEHITd 5\ N IFIAD AR
R, ITPIZEB W TR THUE S =Bl A
BHOPEZEAEL TWDH I & 2RIET 5 HE &
FZHNDHY ITPO I —HDRERITIiZdH 575,
O X H IR THRE S N7z H PR &
LCHE#ENTWE I Eid, LA LIOFER
B & 04 FAHEYE (molecular mimicry) 12X 9
ITPHIIET 5 Z L 2 RET 5L ERZ bR
%.

5. THROES

ITPIC B A FE 7ZC H 9B X GPIIb-IIIa%?
GPIb-IXT®H 545, T b OPLUFEICH T 5Pk
A E OIS ETHIROBS P LETH b & &
Z bih. Kuwana b I ZITPEZE 2 5 GPIIb-Ia
FOGPETHIR O BB 2 MET Lo, 2hbo o
FIEIECD4 THIIE CHLA-DRIHE M2 H L Tw»
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z = £ = =

patient no. = I = £ &=

GroupA  pT17 {995 47 NT -29 03

@ PTe3 | 727 —184 -66 -206 152

PT3 84.4 127 NT 29 79

Grops  PT36 1342 NT 17 26 38

&) PT41 887 NT 510 446 223

PT42 856 NT 413 205 135

PT12 897 30.9 ~17

PT] 752 2 937 (1022 27 SE 13.0

GrouwwC  PTE 1091  NT 28322 1159 31031 307 | 307

(@) PT84 940 917 1085 NT % 883 ~—34.§ 121

PT45 943 914 9583 NT L 735 135, 65

PT2 875 803 458 360 NT 196 189

Others  pT5 1015 824 740 616 434 397 183

@ PT7 1049 NT 1114 905 1063 603 486
PT37 1235 1285 1028 NT 1141 654 459 (%)

NT: not tested

6. ITPICBIIZCPIb-Nla tTOECHEDRESMI LRk 16 #¥ZE L51H)

E ~GP I bMNZFKH
E2U, EhCPHIatHRBI U@L
W1 .
Uik SIC

ORI —TEBEECEIEEICIIAGPIDICER UEF ASGP I bZEE
m (W1
4T =T ETCERIACGPIDICEBBEUEFASCGPIbEEKT D LUITEE). TR
. PGP I b-MayiEDRINENESHIIE T TBENEL & SHFEETD

14-1) HEE, B RGPIDbDNFEHDS

b‘ﬁ}%bb‘tfai’:ﬁl (FI—TA, JIb—7TB, JIL—T0).

BT ERRLEY, ESICBHI E ka3 5 &
IgGREIBLGPIb-Iab AL Z FEL, ~3i—
HEER LT,
WE CPEROEEETIL, GPIbIIaZz KO EHE
VEIE~ 707 7 — JIAE SN L HERRM
i (APC) Ik b ruty ¥y 7 %2 IYHLA
75 ANGF RICPUENRTF FE LRI SN
5. B K oCD4T THIM X 2 oHLA
7 5 AUSTFEPENRTF FOBEAEEZRRLE
PEALS 5. ZOTHIEIIE S 5 I HEPEELEB
M LTaAs—FEE R L, HOPEo
BEEPRRTAIEEZOLNS. INOLOHDH
EEAZEE LTHEICB W TIThRTns (8

BAEZZ bhvTwaiiiush
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1.

BIBREEN Z &2, 25 OGPIb-IHa kST
R I MRICTFAE T 5 IMBAFGPIIb-Illa % 7'
v ¥ LZAPCIIH L CIERIEES, &It
MR b Ty A & AR G
L7zGPIIb-Illa% 70t v ¥ ¥ 7 L7zAPCITH L
TS 5 EDEBITRENTVWEY, 2oz &
&, HES T IEEMIGPIIb-IMad 7 1
by YU TP LERENINRTF FIZIZEIRE
F°, B4 & 72GPIIb-IlTaA SEE S /-7 5

F (ZhHRTF FEEEIZAPCRICER S
e, BEERTF FEBEhTwd) %
LIS T A2 2R L TWA. ITPICB WY
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B7. EG17S8KC 23 (JIL—TA) CBII2ECHEOERE (k16 2tz LE1H)
TI—TAICETBHER 17 BLU 23 Tl TOESHRELTWI -2 )L—TJ&W2:
3-4 =T TERSNSMER, KFICS29, R32, R139, E136 hECHRE U TCEE
SEETHHTEPHO D EE e, CDLDIC—EBDIERTIE, GP Ib EOBEZHIRA
S TRESNEBRATH S EDAESH EFEoTe.

T, A LPORRIIRE (B 21X 1 v 2R
Help &) 1BV THOTUEMEM 22T, 20
WAEYER 7 F FASAPCIZ & DB ICioR s 5
Z R TN ZIEET L L CREER LR
BRISHFTHEEN L DOH b LIz,

F 7z, ITPEHEICHBIF % Thl/Th2 o,
Th17 $ME 3 X CIL17 LXv @BEMN, oligoclonal
THIFZ O, EICH SMMR (B E 5 { BBk
Wk LTS3 A EETHIIROFERE 2 &0
THI OB DHE SN TV B BRIH/ME
HOPLR s & OV E SRS S5 TRl o M3
ITPRE BT HIEBEROWRELZBIRL TH
D, fho B TR R & FEURRC BT B
(Treg) OEEMIEH EN TS, Tregld Kl
mCD4 Bl o 5~10% 2 5D THB Y, #Mfk
RIER X MR IR A LIV EE
PRI A Shost #5F 5 L CEERZE R R7- L
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TWwWh. ITPEFEIZBWT S Treghifug & T
R TreglREDI T AME SN TWBY. LHL,
2 TregD B HITPO X 9 ZlEz#FRET
PURD A Z RS OPNFIBREE TIEARHETH 5.
Stasi 5 XPICD20 PATH 2 v F < 7T CB
ML % BrE LITPEEICB W T RIZY v ¥ &
< TEIBITCTregD B X REREDSHE L2
LRHE L TH Y, TregDEHEFEBUIIBHINZ-
THIFAREARH DSBS L CTWnwWhH T EATRIBRE NS,

BbHWIC

AT, ITPOHSHREE b & L7z
FRICBIS B BOEDMAZEE L DRAR D R 2
L7z ITPIC BT AGPIb-la b £ HE
PUEIZ, GPIIb L ONKRIGFIRICIRB L T s Z
PSP Lol E5ITPO I —HODIE

=B
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B BT, GPIIb Lo B EPi BT TRE
ENEMTH o7z HEZRIZBWTITPOR
Brid v F ZBRABHEFERTH L. ITPOS 5%
5 RIEFTRE ORI, ITPICH§ 2 5 B AgtAsik
DORZED B L THBRBTEDOREICRELEF
E$BLDEMETS.
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55 76 [0 H A i i st 2p i s 4
e/ 1k /meE
EL-48 =&

Y FE 14 I /N ARGR

koA W ORI,

>4 L DR

5 PR I 55 : 10

(ITP) Dia#k

Bl

Key words : Primary I'TP, Splenectomy, Rituximab, Thrombopoietin-receptor agonist

1. [FU®IC

WS ol AN D PR 2R 56 9% - (Idiopathic thrombocyto-
penic purpura, primary immune thrombocytopenia, ITP)
VIR B SRR 0 & D SUE RO I K D Hin b
MR DML TTHED K OPEAERFICR D, /N % &7
THORERBTH S, Bk AT704 MBIV %
L ETBIBPENTHINTE M, KH TR Helicobact-
er Pylori (HP) BIEHDSHK GEHD &ix-> T BiEH
MERND T EDWHE M EIN, HP BAHE ITIIBREE
ERRANCIT D RERFEE TR oz, Fz, EE, O
RIRLF 2 ZARRETEE (TPO-RA) MEHWEEESRD
A0 RB L ORI O#EE TP o4 5 R
NRESEDODDD S,

2. ITP DfERE & 21

ITP (28 B /IR A 0 3 72 2 s BB I /N I 2
F, %1 GPIb-Illa (-1 > 52 U > allbB3) & 5 Wi
GPIL-IX-V 4 & 1k % HEH & 97 B B/ MR E EFiiRic &L %
M/MREEDTTHETH 22, HEPURIZEME X Nz f/h
BIZHEE 2 & LR O 7 07 7 — DITHilE
BREIND, EEPUL/MRECHURITEEP OERIRIC
BRI, ERERA RS OIS & U i/ NREE &
Z2IEIT 22, B ldii/R B E ST GPIIb-Ila Hifk o T
=704 < GPIb @ N Sz Z < BB 5 /= i
WHEETDHZEZRLEYY, ITPIZH W T Thl/Th2
INT A DRE, HIEME TR (Treg) DOMAEK T2
EOTHIRBEENHESINTBY HOHKELICHEE
LTWBEEZSNTNSDSY, H=HlL/IMRECHTE
PIANI, MRS T AR & % /R B K UE &%k

PRIRR RS E SRR - JEEAH
2 R WK A R AR B S e i

DWAEDS MR B - U T 2 aTREE A D 579,
ITPIFEHC SIS RBTH D Z &0 6 E O HRERYE &
W52 ENBMICHERTH 2 EEA 50, M/NMREEE
i GPIIb-Ila Hifk OWE s ENPR SNz fizk Trhhn T
WBMNZEOFEHEKIT /RSN TWARWY, /o7, ITP D2
WS KAR & U TR /2 %, BRIV R BRI /N
WD % ET2TH SO LHERTH S, RFriZ EDTA &
FEPEAAE /AR, S R N A VT T R DTN B
ThbH, EEHEREREEM (AA) 72 E DI /NMRE £
W1 & 2 /NI & DRI, S i/ MR D 3
KO b O YRR TF > (TPO) JEERIENH T
»HBY,

3. ITP OipkE

iR D ITP DR 2217 C, JE &5 0E st
AR TR S [ ke R B 1T B 9 S A ITP iF4%
UM S, BRAITPREOBIRH A R 2012 ERMNFEHR X
N0 (Fig. D, FORRKOEEIE, &9 HP B0
BEER2 A7) —=F L, HP B TR im/hMrEic B
HOTREEEZEHO TCND I ETH D, TIUIERFIC
Bir5HPGHEROE S (FE4EITP BEHD 70% L, Lk
MHP B &, BREEEOEWESNE /NS
ISR 60%ICED 5N, FOBEIIEMMEET 3)
ARENZ T &1L DY, HP RSB X ORREEL)
BT /MR E B K O ERRAERIC IS U TR &2 B is T
%, First line ZFIBEEERTOA R (RIS LV Rz
0 >), second line IZfERHEIEL, T b DREICE
it L, TPO-RA, U W HF < T E2EE4 < D third
line WEEHRL TVWD, ZOBRHTI ROREELDE
12 TPO-RA D HRBOBEINE &BIZ, e AFEE
KCHEETZV ) ANI T AFar (CQ) [ b )
WMENERENDDDH D, I DD CQ &2h
B9 BB TO—RINSE 2 2T 5,

379 (2087)
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Eradication of

H. Pylori
2 Plt >30 x 103/l
5
&
:
Diagnosis \ 20< Plt £ 30x 103/l
of ITP H. Pylori (-] without severe bleeding

1 without severe bleeding No treatment

—>} watchful observation 1

CQ4-6

(3" line treatment)

cal

Plt <20 x 10%/pl
—>1 or severe bleeding |
tendency

Corticosteroid {1% line)

TPO-RAs {CQ 5)
Danazol
Azathioprine

cQ2

In case of emergency
Vig, Platelet transfusion,
mPSL pulse

ineffective
VCR slow infusion
. (g6l
Splenectomy (2™ line) HD-Dexa!
mPSL pulse
cas Cyclosporin
Rituximab (CQ 4}

CQ4. UVRLITTDEBIHE?
CQ5. TPO-RAIZEELT
CQ5-1: RERTERIEE 7

CQ5-3: BHOBMILAZTESNLIOTIE?
CQ5-4: HMRFHE T HEEEEE?

CQ6. FOMDthird line RO ML ?
CQ7. MPEHITESFICHT LML ?

CQl. M/MREITDHEOD IFEAS BMERITEV, BECITARERBT ~Eh?
CQ2. First line&ELTHORTOARDERF%IL 7 High-dose dexamethasone (HD-Dex) DB RHIEIX 7
CQ3. BEIAEBEEBES>TLLN, EOBEBREDDIAEN?

CQ5-2: MBEREOEELENTEON?

CQ5-5: TILFEL ARG BER ThH-F-A. BITORF LGN CHITEEEEHEM 7
CQ5-6: FHFOBEMNLE OB —BMATPO-RAGERIZEREM ?
CQ5-7: TPO-RAE I CTPO-RAF L H B LILTELD M 7

Fig. 1 The 2012 reference guide for management of adult cITP published from the study group of the Specific
Disease Treatment Research Program for Intractable Diseases of the Ministry of Health Labour and
Welfare of Japan'® and clinical questions (CQ). IVlg, intravenous immunoglobulin; mPSL, methylpredni-
solone; VCR, vincristine; HD-Dexa, high dose dexamethasone.

CQl. IM/MREIEDVAND, F&AEBMER T,
BE<ICAREZRATREN?

181 ITP & 0% <13, MR/ M/ NMIUEME IS S
HOETIEEAEHIMERD WD, BMREREZED S
BRETHL, BRI RICBVWTIE, HPEMED 2 WIZ
HP BREER BT, /NMRER 3 7/ul BLETH
MR DR WIS SRR ER, /M2 77/
LIF & % WidBh W HILE IR 2 585 2 BB 13 BB 2 BT
B5ELTVWS, I, BROEEFECBNTI/M
B3FA/ W ETIE—AOEEREMTRICKERE
Wi, 2~3 FUTOHGRIIEESHBMAELS
WEEMEN D B T EATRENAE T EICE DY, BEFSR
TZDXIRFOEEN A L0 ARSI E M7 i 2
BoEDINEIDIIRHATH 505, 2011 4ED ASH 1

(2088) 380

RS 2Tk [ < OBRERM/NMIE 3 TTRBEE
ERBOBMESRZL THY, ZOEBEZ2ETET I
13720y (we find no evidence to contradict this practice) |
EWD BTl /MRS 3 77/l R T DI EEBR A % HEbE
LTWaY, —%, RAYVOREDOHA RS > TdH
MERIC TR %235 %, WHO @ bleeding grade 3 LA (8
MzEGHEETHEEDHM MR REEESTH
D, BR3M/NMEESRT L — R 1, 2 ORERHfE
ROGEIERBEHD ENIBRFEHEDTNBY, &
D& DT O —FIIRFIONE~FEERE BN TIEE
BLTbHEuhrdbANnan, £, Cohen 51, Ii/h
&3 JT/pl T O ITP EFIC BT 2B H 5 WIdE
B i 60 L LD EFITB W THEHEFITHEMT 2 Z
EERLTNBY,



CQ2. Firstline U TCTHORTOA ROFERAEE?
High-dose dexamethasone (HD-Dex) O F %)
Tl ?

BT BT, L RFzvo (PSL) 0.5~1mg/
ke/day THUA L 2~4 R HIEE, Wi d 5 &L TW
B, ZAUT L DHY 802 D il T/ NRENS 3 U7/l A L
WG B0, WS/ AT 01 Rap L TEDRER
1 10~20% 12 i & 970, WIERR O G 2k & 63D 2 )
WD D, HD-Dex WAFEENT IV S BHEE /G 2 E A
HBINTHOOD Fl ) F T EHTH &I
Ko THEfRMERENIES 2EEbHMEINTY
B8, UL s OiRFaE & ito PSL# 5 &0
RCT Db BT ME XN TR, it S 17244
N5 O HD-Dex & PSL il fit 2 Foilis U 7= 8 5 1B 72 00t
ZETH, M T DR > THB OO, BT
PSLiH i CRMRT 5 Z AR N5,

CQ3. BEIAEBERN > TNEY, EDERER
SENDBREM?

BT A BT, WEED D WEAT O RIERRET
MRS 3 T/l LR ORER, HEWEATOA RITK
BEWER AR < T IRIERENMT ZTRVIER, DB
6~12 » A LLLf&i U 7= JE61IZ B 1 T second line 18
e Lz R L s, LnL, TPORADLD
I (W< EBEINIE) BnESE ket m T
BEFPERERINTWD I &, Mo EY - E
R EHERHGNMNIEINTEREZ L, SHIEFE
BECAILE N DR BN H B &5, EFBXK
VEE & I 2 BT 2 EANR > TETH
D, FOMEFMIEHCRCKICBWTEE Th 52,

P HIRE I BN T B BRI HIRR T & D188k
THU, #60%DEEICENWTENRERENE SN
BZEMBRDIBEURESINTNDRY, ELBEMNES
Nz &b, £< OEFTETEMD D WIE—RFEY72%)
BRELND I ENEN, LML 2~14%DEEHICS
WTIHESITH O, EEAHYDFEOD B 20~30% 13 40E
NOBERICEHRT S, mEICBWTIZAEIHEDE
REE S NEESH L WEEH 20N, BT L bERE
KWBWTHHORMENRES KT T 2T TIER
VRSP sabsal 16 ORI -1 N - W ¥ =5 VA R A i
MENTWRN,

SR A HHE CRICRIBE 72 5 DI, BRYWE & ek
Ths, BEEETE KEZEITSHME (WHRIRKE,
BEIEREE, 1 7N FRERE) X DEE R
SEAMEINT BHREEMESH D, RABMICHEL, BUE, £
8% LT DIC &R T 2 FH A B 72k RE 18 B
5 1% B ¥ 5E (overwhelming postsplenectomy infec-

i PR M W 55:10

tion, OPSD & L THIBENTWS, OPSLIZ/NRIZE L,
Wit o W 2= B9 F6E L (5 H~354F), #lid Tk
TEAEL (50~T70%)%, ITP 5 d31) 5 OPSI O#H
JEOME LW, Boyle i, M S/ ITP i
BV B UOAE O BRI 111%TH D, X Tn
7o ITP HBFE DM (10.1%) 12k, HhTNhTlEdH %
DMAFTHIML TS Z Ea2WfEL TnaY, OPSIIZ
VT 2 F BRI &2 B P & T ESHE DRI D
PR B OFARE S BETH 5, FMEREE TR
I B BN BV D PRI AE OB &, B 7k
MASAE D BIMASH S SN TN 52,
HEFREVWHTATHD &, T2 =0 OaAFR— M
U CVI M 2 32 V) 7z 1TP B3l & 20 /e o 7= 1TP
FEAE S HAUT, TR 90 HDANOSEC IS 2 513 18
N2, FNEARIEINARZ Z T 7 o 7B O 5L
T T 5 EHMESN TS, Boyle 5, iz
KU EBYELIMED U A7 T 21 bnhb s
T, ERE OEMINIRIET 0 ) A 7 IR ETT B &
DEBEICETTS (OR08, CI0.7~09) Z&zRLT
WBH BT I O X D IRl AR L, -
DIEFED LT E{TONETH D LB D,

CQ4. UYFITDMBDFIL?

U T E I 60% L E OB R RN S
NN S N0, BIINSEZZE 20~30%
RETHD ZENPLNTR>TER®, UL, B
Pl T RIS TR 245 5 N 5 T EEIED & D ik
TRIREETH B 2 &I ED 0T, BESTI
UWFETOITP TOFRA/KE SN TH S EIL
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Abstract To determine predictive factors for neonatal
thrombocytopenia in deliveries with immune thrombocy-
topenia (ITP), we conducted a retrospective study at a
tertiary hospital between 1997 and 2013. During this per-
iod, 30 women with ITP delivered 44 children. Neonatal
thrombocytopenia (<100 x 10°/L) at birth was observed in
seven neonates; four of these cases were severe
(<50 x 10%/L). No cases were complicated by intracranial
hemorrhage, and there was no neonatal mortality. Platelet
counts at birth of neonates born to mothers, who had first
been diagnosed with ITP during pregnancy were signifi-
cantly higher than those born to mothers diagnosed with
ITP before pregnancy. There were significant correlations
between neonatal platelet counts in the first and second
siblings at birth (P = 0.015) and at nadir (P = 0.035).
Platelet counts of neonates born vaginally were signifi-
cantly more likely to decline after birth than those deliv-
ered by cesarean section (13/16 vs. 10/23, P = 0.024). In
conclusion, diagnosis of ITP before pregnancy was sig-
nificantly associated with neonatal thrombocytopenia, and
the platelet count of an older sibling is a strong predictor
for that of the next baby. The delivery mode may be an
indicator of the timing of platelet count nadir after birth.
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mPSL  Methylprednisolone

plCS  Planned cesarean section
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Introduction

Immune thrombocytopenia (ITP) is a common hemor-
rhagic disorder characterized by low platelet counts and the
involvement of platelet autoantibodies, which is clinically
manifested as mucocutaneous bleeding tendencies. It is
estimated that ITP occurs in 1-2 of every 1000 pregnan-
cies, accounting for ~3 % of women, who have throm-
bocytopenia at the time of delivery [1, 2]. During the past
three decades, our understanding of the management of
pregnant women with ITP has advanced. Several risk fac-
tors to predict severe neonatal thrombocytopenia have been
explored. Most consistent is an older sibling with throm-
bocytopenia [1, 2]. Other factors, such as maternal history
of splenectomy for therapy-resistant ITP and the presence
of detectable antiplatelet antibodies in maternal serum
showed mixed results [1].

The prediction of postnatal platelet counts is also crucial
for neonatal management. Some neonates born to women
with ITP who have a normal platelet count at birth

may subsequently develop severe thrombocytopenia of
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<50 x 10°/L [3]. Asymptomatic intracranial hemorrhage
may be a complication in such neonates [4—-6]. Recently, a
new hypothesis was proposed that there is a significant
correlation between the mode of delivery and the timing of
the nadir of platelet count; the nadir of platelet count in
neonates born by cesarean section tends to occur just at
birth and that in vaginally born neonates is likely to
develop several days after birth [7]. Confirmation of this
hypothesis is important because neonates who are at risk
for progressive thrombocytopenia could be selected.

To determine the predictive factors of neonatal throm-
bocytopenia and the postnatal course of platelet count, we
conducted a retrospective study of 44 consecutive deliv-
eries at a tertiary hospital between 1997 and 2013.

Materials and methods

A retrospective review was performed for obstetric patients
with ITP who were treated and delivered at our hospital
from April 1997 to October 2013. Patients were eligible for
the study if they met the criteria of ITP during their
pregnancy, or pregnancy with a previous history of chronic
ITP. It is difficult to differentiate between gestational
thrombocytopenia and ITP for the first time during preg-
nancy. The latter diagnosis was confirmed only for those
who developed thrombocytopenia at early gestation and
had no history of thrombocytopenia due to other causes,
and their platelet counts did not return to normal more than
3 months after delivery.

The following information was extracted from the
medical records for each eligible patient: age at delivery,
age at diagnosis of ITP, minimum platelet count during
pregnancy, platelet count at delivery, treatments for ITP
before and during pregnancy, gestational age at delivery,
type of delivery (vaginal or cesarean section), and com-
plications during delivery. Information collected for each
infant included platelet count at birth and at nadir, the
timing of nadir, birth weight, complications at birth and
treatment received. Complete blood count (CBC) was
examined principally at birth from umbilical cord blood
(on day 0), on days 2 and 4-5 (screening period for
inherited metabolic disorders), and in addition, in periods
of follow-up when newborns showed thrombocytopenia. If
thrombocytopenia (<100 x 109/L) was observed in
umbilical cord blood, it was confirmed using peripheral
blood on the same day. Neonatal platelet count was defined
as stabilized when a count over 150 x 10°/L was observed
twice over more than a 1-week interval. In 3 of 19 vaginal
deliveries and 2 of 25 cesarean deliveries, CBC was
examined only once because the platelet count was normal
(more than 150 x 10°/L) at birth. These 5 cases were
excluded from the analyses of nadir platelet count.

Statistical comparisons of parameters between two
groups were performed using Student’s ¢ test. Differences
in the proportions of two groups were examined using
Fisher’s exact test. The association of platelet counts
between neonates and mothers, and the association of
platelet counts among siblings were examined using
Pearson’s correlation coefficient. Significance was estab-
lished at P < 0.05.

Results
Maternal characteristics

During the 16-year study period, 30 women with ITP
delivered 44 children. Table | summarizes the maternal
and neonatal characteristics. Laboratory and therapeutic
findings on mother-neonate pairs of 44 pregnancies are
summarized in Table 2. There was no delivery of twins,
The mean age of the women at delivery was
30.7 & 4.4 years. Twenty-one women (70 %) were diag-
nosed with ITP before pregnancy, and the remaining 9
(30 %) were identified during pregnancy. Three (10 %) of
30 women had undergone splenectomy before pregnancy.

Of 44 pregnancies, 25 (57 %) and 19 (43 %) were
cesarean sections and vaginal deliveries, respectively.
Cesarean section was performed for almost all cases based
on obstetric indications. Of the 25 cesarean deliveries, 19
and 6 were planned and emergency cesarean sections,
respectively. Indications for planned cesarean section
included repeated sections (n = 10), unstable maternal
thrombocytopenia during the third trimester (n = 3),
cephalopelvic disproportions, breech presentation (2 each),
maternal renal failure, and intrauterine growth retardation
(one each). Indications for emergency cesarean section
included prolonged labor with failure of fetal descent, fetal
distress (2 each), placental abruption, and premature rup-
ture of membrane (one each). The mean platelet counts at
delivery and at nadir were 105.8 & 40.3 x 10%L and
71.3 4 35.0 x 10°/L, respectively. Only one woman had a
platelet count lower than 50 x 10°/L at delivery. There
was one maternal death, in which the patient was compli-
cated by uterine cervical laceration with massive bleeding
of over 10 L, and died of multiple organ failure and dis-
seminated intravascular coagulation (case 26). In this case,
the platelet count at delivery was 109 x 10%/L, and the
thrombocytopenia did not necessarily contribute to the fatal
outcome.

Neonatal characteristics (Tables 1, 2)

Neonatal thrombocytopenia (<100 x 10°/L) at birth was
observed in 7 neonates (16 %), and in 4 (9 %) it was severe
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Table 1 Maternal and neonatal characteristics in a total of 44
pregnancies

Characteristics Mean 4= SD (range)

or number (%)

Maternal characteristics
Maternal age at delivery (years) (n = 44) 30.7 & 4.4 (21-41)
21 (70 %)

9 (30 %)

Diagnosis of ITP before pregnancy (n = 30)
Diagnosis of ITP during pregnancy (n = 30)
Number of pregnancies per mother (n = 30)

1 time 19 (63 %)
2 times 8 (27 %)
3 times 3(10 %)

Platelet count (n = 44)

At nadir (x10%/L) 713 & 35.0 (13-161)

At delivery (x 10°/L) 105.8 == 403
(38-248)
Treatment for maternal ITP
Before pregnancy (n = 30)
Splenectomy 3 (10 %)
PSL 2(7 %)
During pregnancy (n = 44)
PSL or mPSL 9 (20 %)
IVIG 12 %)
PSL + IVIG + platelet transfusion 12 %)
Mode of delivery (n = 44)
Cesarean section 25 (57 %)
Vaginal 19 (43 %)

Neonatal characteristics (n = 44, unless otherwise mentioned)

Gestational age at birth (weeks) 38.2 & 1.6 (33-41)

Premature delivery (<37 weeks of gestation) 3 (7 %)
Birth weight (g) 2938 #4439
(1668-3706)
Low-birth-weight infant (<2500 g) 6 (14 %)
Neonatal platelet count at birth (x 10°/L) 192.5 + 85.5 (4-399)
>150 x 10°/L 36 (82 %)
100-149 x 10%L 12 %)
50-99 x 10%/L 3 (7 %)
20-49 x 10°/L 2 (5 %)
<20 x 10°7L 2 (5 %)

Neonatal platelet count at nadir (x 10°/L)
(n = 39)

157.7 & 88.1 (4-351)

>150 x 10°/L 21 (54 %)
100-149 x 10°/L 8 (20 %)
50-99 x 10%/L 38 %)
20-49 x 10%/L 4 (10 %)
<20 x 10°/L 38 %)
Treatment for neonatal thrombocytopenia

IVIG 4.(9 %)
PSL or mPSL + IVIG 2 (4 %)
PSL + mPSL + IVIG + platelet 12 %)

transfusion

ITP immune thrombocytopenia, IVIG intravenous immunoglobulin, PSL
prednisolone, mPSL methylprednisolone
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(less than 50 x 10°/L). Administration of high-dose
v-globulin was performed in all 7 babies with thrombo-
cytopenia. Administration of steroids was performed in 3
babies with severe thrombocytopenia (cases 15, 29%, and
29"). Platelet transfusion was performed in one case with
prolonged severe thrombocytopenia of <10 x 10%/L (case
15). No cases were complicated by intracranial hemor-
rhage, and there was no neonatal mortality. Petechiae were
found in 4 cases (9 %). Neonatal asphyxia was observed in
one case (2 %). In this study, CBC was examined princi-
pally at birth from umbilical cord blood (on day 0), on days
2 and 4-5, and in addition, in periods of follow-up when
newborns showed thrombocytopenia. In 39 cases, the
timing of the nadir of platelet counts could be determined.
The mean platelet count at nadir was 157.7 + 88.1 x 107/
L (range 4-351 x 10%/L). The timing of the nadir of
platelet counts widely varied, ranging from days 0 to 47,
and the median time was at 2 days after birth. Most
patients with mild thrombocytopenia spontaneously
recovered by day 5, but thrombocytopenia in 3 patients,
who had a nadir of <30 x 10°/L was not stabilized until
days 31-85 (cases 5, 15, and 29%). One infant required 4
courses of intravenous immunoglobulin in combination
with steroids and platelet transfusion until stabilization for
more than 2 months (case 15) [8].

Prediction of neonatal thrombocytopenia

Neonatal platelet counts at birth were compared with
maternal platelet counts at nadir during pregnancy or at
delivery. A correlation was not found between neonatal
platelet counts at birth and maternal platelet counts at nadir
during pregnancy or those at delivery. We assessed the
effect of maternal treatment for ITP during pregnancy.
Mean neonatal platelet counts with any medical treatment
for ITP during pregnancy were 208.5 % 79.1 x 10/L at
birth and 174.7 + 81.5 x 10°/L at nadir after birth, while
those without treatment were 187.2 + 88.0 x 10°/L at
birth and 163.8 & 91.5 x 10%/L at nadir. There was no
significant difference between neonatal platelet counts with
and without maternal treatment (P = 0.48 at birth,
P = 0.73 at nadir by Student’s ¢ test). In addition, there
was no association between a maternal history of sple-
nectomy and neonatal platelet counts at birth. The platelet
counts of neonates at birth born to mothers who had first
been diagnosed with ITP during pregnancy were signifi-
cantly higher than those born to mothers diagnosed with
ITP before pregnancy (244.7 + 103.5 x 10°L vs.
179.1 &+ 76.3 x 10°/L, P = 0.039).

We compared platelet counts between the first and
second siblings. There was a strong positive correlation
between individual neonatal platelet counts both at birth
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Table 2 Laboratory and Case Maternal Treatment Type of Neonatal Timing
therapeutic findings on mother— platelet count delivery platelet count of nadir®
neonate pairs of 44 pregnancies (x 10%L) (x 10%L)
with ITP -
At At Before During Splenectomy At At
nadir delivery pregnancy pregnancy birth  nadir
#1° 13 81 - PSL, IVIG, - pICS 225 225 0
platelet
transfusion
#1° 48 111 - IVIG - pICS 256 251 2
#° 88 121 - - - pICS 190 190 0
#3° 161 248 - - + pICS 149 149 0
#° 154 172 - - - pICS 230 230 2
#5 109 145 - - - pICS 88 23 28
#6 63 63 - - - pICS 173 173 0
#7° 64 98 - - plCS 251 251 0
#7° 67 102 - - - plCS 231 231 0
#7° 83 124 - - - pICS 262 262 0
#8% 59 80 - mPSL - pICS 52 23 4
#® 85 88 - - - pICS 42 38 2
#9 118 137 - - - plCS 216 216 O
#10 116 196 - - + pICS 57 38 4
#11 56 67 - — - pICS 281 NA NA
#12 64 81 - - - pICS 292 232 2
#13° 90 92 - - - pICS 183 181 1
#13° 80 87 - - - plCS 217 217 0
#14* 52 79 - - - pICS 157 NA NA
#15 64 84 - - + emCS 4 4 0
#2° 47 66 - - - emCS 220 220 O
#3* 15 70 - PSL - emCS 310 310 O
#16 41 80 PSL PSL - emCS 207 119 2
#13* 59 71 - PSL, mPSL - emCS 224 224 0
#14° 38 38 - - - emCS 207 138 |
#4* 65 38 PSL PSL - Vaginal 158 96 1
#17 39 51 - PSL - Vaginal 180 142 5
#1852 121 - - - Vaginal 191 103 5
#18° 33 127 - - - Vaginal 163 83 4
#18° 73 102 - - - Vaginal 216 101 5
#19 52 123 - PSL - Vaginal 161 130 2
#20 135 153 - - - Vaginal 217 217 0
#21* 110 110 - - - Vaginal 240 NA NA
#1° 110 146 - - - Vaginal 182 182 0
ITP immune thrombocytopenia, — #22 95 107 - - - Vaginal 163 117 4
IVIG intravenous #2356 82 - - - Vaginal 166 73 5
iﬁ;?;‘;};fégﬁl“i‘l’of ]f[l/; . w4 110 175 - - - Vaginal 202 187 2
assessed, PSL prednisolone, #25 88 110 - - - Vaginal 199  NA NA
plICS planned cesarean section, #26 33 109 - PSL, mPSL. -~ Vaginal 268 213 5
emCS emergency cesarean #2742 77 - - - Vaginal 399 351 2
seetion ®w8 75 76 - - - Vaginal 301 NA  NA
First pregnancy a .
b Second pregnancy #29b 42 141 - - - Vag?nal 29 13 47
 Third pregnancy #29 80 95 - - - Vaginal 9 9 0
#30 13 83 - PSL - Vaginal 298 188 2

4 Birth date is defined as day 0
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and at nadir after birth in the first and second siblings, with
Pearson’s correlation coefficients of 0.706 (P = 0.015) at
birth and 0.703 (P = 0.035) at nadir (Fig. 1). This study
included 3 sets of 3 siblings. Despite the small number of
cases, platelet counts of the third siblings were well cor-
related with those in their first and second siblings both at
birth and at nadir (Fig. 2).

We investigated a newly proposed hypothesis of a sig-
nificant correlation between the mode of delivery and the
timing of the nadir of neonatal platelet counts; the nadir of
platelet counts in neonates born by cesarean section tended
to occur just at birth and that in vaginally born neonates
was likely to develop several days after birth [7]. In vaginal
deliveries, 13 of 16 cases (81 %) showed a decline of
platelet counts after birth. Nadir was observed between
days 0 and 47. On the other hand, in deliveries by cesarean
section, 13 of 23 cases (57 %) showed the lowest platelet
counts at birth. A decline of neonatal platelet count after
birth showed a significant association with vaginal delivery
(P = 0.024).

Discussion

Many studies have revealed that the occurrence of severe
thrombocytopenia in a previous neonate is the most useful

@ Springer
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parameter for predicting the occurrence of neonatal
thrombocytopenia [3, 4, 7, 9-11]. Christiaens et al. [9]
demonstrated the platelet count correlations between sib-
lings, with correlation coefficients of 0.73 at birth and 0.76
at nadir using Fisher’s Z transformation. We also found
strong positive correlations between individual neonatal
platelet counts both at birth and at nadir after birth in the
first and second siblings (Fig. 1). There are few reports
referring to the third sibling [3, 7, 11]. Our study revealed
that the platelet count of third siblings is also well corre-
lated to the platelet count of both the first and the second
siblings (Fig. 2).

In this survey, ITP identified for the first time during
pregnancy was confirmed only for those who developed
thrombocytopenia at early gestation and had no history of
thrombocytopenia due to other causes, and their platelet
counts did not return to normal more than 3 months after
delivery. The platelet counts of neonates at birth born to
mothers who had been diagnosed with ITP for the first time
during pregnancy were significantly higher than those born
to mothers diagnosed with ITP before pregnancy. Samuels
et al. [12] have also shown that only women with a history
of pregestational ITP are likely to have fetuses with severe
thrombocytopenia. However, this finding has not been
replicated in several studies [7, 13]. There are few reports
about the effect of the absence of a history of ITP before
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pregnancy on neonatal thrombocytopenia. Further study
using strict criteria for a diagnosis of ITP during pregnancy
is needed.

The severity of neonatal thrombocytopenia is often most
marked a few days after birth. Recently, Koyama et al. [7]
proposed the hypothesis of a correlation between the pat-
tern of neonatal thrombocytopenia and the mode of deliv-
ery. However, in their study [7], the proportion of postnatal
decline of platelet counts did not significantly differ
between vaginal (10/13) and cesarean section (4/7) deliv-
eries. In contrast, our data showed that a decline of neo-
natal platelet count after birth was significantly associated
with vaginal delivery when compared with cesarean sec-
tion (P = 0.024), confirming this hypothesis for the first
time. Koyama et al. [7] speculate that uterine contraction
facilitates a trans-placental transfer of maternal IgG anti-
platelet autoantibodies. Maternal IgG transport to the fetus
may contribute to the decline of neonatal platelet count
after vaginal birth. A recent study showed that 2 of 20
neonates, who developed severe thrombocytopenia of
<50 x 10°/L had a normal platelet count at birth [3]. In
such cases, asymptomatic intracranial hemorrhage may
occur [4-6]. Therefore, it is important to estimate the risk
of postnatal thrombocytopenia. Thus, in the case of vaginal
delivery, careful attention should be paid to the decline of
platelet counts after birth, as well as thrombocytopenia at
birth.

In this study, 8 neonates (18 %) had platelet counts of
<150 x 10°/L, 7 neonates (16 %) had platelet counts of
<100 x 10°/L, and 4 neonates (9 %) had severe neonatal
thrombocytopenia (<50 x 10°/L) at birth (Table 1). These
findings are similar to those in prior studies [4, 14-18].
There were no neonatal deaths and none of the infants had
serious hemorrhagic complications. However, in three of
our cases, thrombocytopenia was not stabilized until days
31-85. Therefore, careful observation should be under-
taken until the platelet counts normalize. Indeed, genetic
abnormality of glycoprotein IIb/Illa was recently identified
as a cause of sustained thrombocytopenia over 3 months
after birth in our hospital [19]. In this case, the mother had
been diagnosed with ITP before pregnancy. Owing to the
possibility of congenital abnormalities of platelet produc-
tion, the etiology of prolonged neonatal thrombocytopenia
should be investigated.

Although the platelet count often drops in pregnant ITP
patients, serious morbidity or mortality is uncommon for
the mothers [14]. According to the guidelines of therapy for
pregnant patients [15, 20, 21], medical intervention should
be considered whenever the platelet counts show
<20-30 x 10°/L or the patients have symptoms. Because
neonatal mortality is estimated to be low [12, 16, 17], and
there is no evidence that cesarean section is safer for
thrombocytopenic neonates than uncomplicated vaginal

delivery, the mode of delivery is currently based almost
entirely on obstetric considerations [6, 15, 20, 21]. In this
study, cesarean section was performed for almost all cases
based on obstetric indications. There was one maternal
death in our cases. The main cause of this was uterine
cervical laceration with massive bleeding rather than
maternal ITP. Our data also support the rarity of maternal
morbidity or mortality in pregnant ITP patients.

Several limitations were identified in this study.
Although the fact that this study was performed at a single
center ensures consistency, the number of cases was rela-
tively small. Because of this, the effects of several
parameters, such as splenectomy on neonatal thrombocy-
topenia might not have been fully examined.

In conclusion, pregnant patients with ITP have generally
good maternal and perinatal outcomes. There is very strong
correlation between the platelet counts between siblings.
The pattern of platelet count in an older sibling is a good
predictor of that in the next sibling. In this study, diagnosis
of ITP before pregnancy was associated with the devel-
opment of neonatal thrombocytopenia, when compared
with the diagnosis during pregnancy. Platelet counts of
neonates born vaginally are more likely to decline after
birth than those delivered by cesarean section. Another
cohort, including more patients should be studied to eval-
uate these values.

Acknowledgment This work was supported by a research grant
from the Japanese Ministry of Health, Labour and Welfare.

Conflict of interest
of interest.

The authors declare that they have no conflict

References

1. Gill KK, Kelton JG. Management of idiopathic thrombocytopenic
purpura in pregnancy. Semin Hematol. 2000;37:275-89.

2. Cines DB, Blanchette VS. Immune thrombocytopenic purpura.
N Engl J Med. 2002;346:995-1008.

3. Van der Lugt NM, van Kampen A, Walther FJ, Brand A, Lo-
priore E. Outcome and management in neonatal thrombocyto-
penia due to maternal idiopathic thrombocytopenic purpura. Vox
Sang. 2013;105:236-43.

4. Webert KE, Mittal R, Sigouin C, Heddle NM, Kelton JG. A
retrospective 11-year analysis of obstetric patients with idiopathic
thrombocytopenic purpura. Blood. 2003;102:4306-11.

5. Veneri D, Franchini M, Raffaelli R, Musola M, Memmo A,
Franchi M, et al. Idiopathic thrombocytopenic purpura in preg-
nancy: Analysis of 43 consecutive cases followed at a single
Italian institution. Ann Hematol. 2006;85:552—4.

6. Neunert C, Lim W, Crowther M, Cohen A, Solberg L IJr,
Crowther MA, American Society of Hematology. The American
Society of Hematology 2011 evidence-based practice guideline
for immune thrombocytopenia. Blood. 2011;117:4190-207.

7. Koyama S, Tomimatsu T, Kanagawa T, Kumasawa K, Tsutsui T,
Kimura T. Reliable predictors of neonatal immune thrombocy-
topenia in pregnant women with idiopathic thrombocytopenic
purpura. Am J Hematol. 2012;87:15-21.

@ Springer



576

K. Kawaguchi et al.

8.

10.

1.

12.

13.

14.

15.

Iwata A, Matsubara K, Hirata T. Repetitive combined therapy of
high-dose immunoglobuling and steroids for a neonate with
severe passive autoimmune thrombocytopenia. J Jpn Soc Perinat
Neonatal Med. 2005;41:85-8 (in Japanese with English abstract).

. Christiaens GC, Nieuwenhuis HK, Bussel JB. Comparison of

platelet counts in first and second newborns of mothers with
immune thrombocytopenic purpura. Obstet Gynecol. 1997;90:
546-52.

Roberts 1, Stanworth S, Murray NA. Thrombocytopenia in the
neonate. Blood Rev. 2008;22:173-86.

Ajzenberg N, Dreyfus M, Kaplan C, Yvart J, Weill B, Tchernia
G. Pregnancy-associated thrombocytopenia revisited: assessment
and follow-up of 50 cases. Blood. 1998;92:4573-80.

Samuels P, Bussel JB, Braitman LE, Tomaski A, Druzin ML,
Mennuti MT, et al. Estimation of the risk of thrombocytopenia in
the offspring of pregnant women with presumed immune
thrombocytopenic purpura. N Engl I Med. 1990;323:229-35.
Payne SD, Resnik R, Moore TR, Hedriana HL, Kelly TF.
Maternal characteristics and risk of severe neonatal thrombocy-
topenia and intracranial hemorrhage in pregnancies complicated
by autoimmune thrombocytopenia. Am J Obstet Gynecol.
1997;177:149-55.

Kelton JG. Idiopathic thrombocytopenic purpura complicating
pregnancy. Blood Rev. 2002;16:43-6.

Gernsheimer T, James AH, Stasi R. How [ treat thrombocyto-
penia in pregnancy. Blood. 2013;121:38-47.

@ Springer

16.

17.

19.

20.

Fujimura K, Harada Y, Fujimoto T, Kuramoto A, lkeda Y,
Akatsuka J, et al. Nationwide study of idiopathic thrombocyto-
penic purpura in pregnant women and the clinical influence on
neonates. Int J Hematol. 2002;75:426-33.

Sharon R, Tatarsky I. Low fetal morbidity in pregnancy associ-
ated with acute and chronic idiopathic thrombocytopenic purpura.
Am J Hematol, 1994:;46:87-90.

. Fujita A, Sakai R, Matsuura S, Yamamoto W, Ohshima R, Ku-

wabara H, et al. A retrospective analysis of obstetric patients with
idiopathic thrombocytopenic purpura: a single center study. Int J
Hematol. 2010;92:463-7.

Kunishima S, Kashiwagi H, Otsu M, Takayama N, Eto K, Ono-
dera M, et al. Heterozygous ITGA2B R995 W mutation inducing
constitutive activation of the alIbf3 receptor affects proplatelet
formation and causes congenital macrothrombocytopenia. Blood.
2011;117:5479-84.

British Committee for Standards in Haematology General Hae-
matology Task Force. Guidelines for the investigation and man-
agement of idiopathic thrombocytopenic purpura in adults,
children and in pregnancy. Br J Haematol. 2003;120:574-96.

. Provan D, Stasi R, Newland AC, Blanchette VS, Bolton-Maggs

P, Bussel JB, et al. International consensus report on the inves-
tigation and management of primary immune thrombocytopenia.
Blood. 2010;115:168-86.



OPEN 9 ACCESS Freely aveilable online

D PLOS | one

Detection of Circulating B Cells Producing Anti-GPlb
Autoantibodies in Patients with Immune

Thrombocytopenia

Masataka Kuwana'®, Yuka Okazaki?, Yasuo tkeda?

1 Division of Rheumatology, Department of Internal Medicine, Keio University School of Medicine, Tokyo, Japan, 2 Faculty of Science and Engineering, Waseda University,

Japan

Editor: Frederic Rieux-Laucat, Pavillon Kirmisson, France

adherence to all the PLOS ONE policies on sharing data and materials.

* E-mail: kuwanam@z5.keio.jp

Citation: Kuwana M, Okazaki Y, lkeda Y (2014) Detection of Circulating B Cells Producing Anti-GPIb Autoantibodies in Patients with Immune
Thrombocytopenia. PLoS ONE 9(1): e86943. doi:10.1371/journal.pone.0086943

Received August 29, 2013; Accepted December 17, 2013; Published January 22, 2014

Copyright: © 2014 Kuwana et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: This work was supported by a research grant on intractable diseases by the Japanese Ministry of Health, Welfare and Labor. The funders had no role in
study design, data collection and analysis, decision to publish, or preparation of the manuscript.

Competing Interests: Masataka Kuwana, the corresponding author, currently serves as an Academic Editor of PLOS ONE. This does not alter the authors’

Introduction

Immune thrombocytopenia (ITP) is an autoimmune disease in
which accelerated platelet consumption and impaired platelet
production are mediated primarily by IgG anti-platelet autoanti-
bodies [1]. This condition is seen in patients with various diseases,
including systemic lupus erythematosus (SLE) and human
immunodeficiency virus infection. It can also occur without an
underlying disease, which is known as primary ITP. The
production of IgG autoantibodies to platelet surface glycoproteins,
such as GPIIb/IIla and GPIb, is the hallmark of the disease [2].
Several antigen-specific assays for detecting platelet-associated
anti-GPIIb/Ila and anti-GPIb antibodies are reported to be
useful for identifying patients with ITP [3-5]. However, no
laboratory test for detecting platelet antigen-specific antibodies is
used widely in clinical settings, because these assays require

PLOS ONE | www.plosone.org

complicated procedures such as platelet solubilization, the use of
commercially unavailable monoclonal antibodics, and a relatively
large blood sample.

We previously developed an enzyme-linked immunospot (ELI-
SPOT) assay for detecting IgG anti-GPIIb/IIla antibody-secreting
B cells in the circulation and spleen of patients with primary I'TP
[6]. We subsequently showed that the detection of circulating anti-
GPIIb/IIIa antibody-producing B cells is a sensitive, specific, and
convenient method for evaluating the presence or absence of an
anti-platelet autoantibody response [7]. The anti-GPIIb/Illa
antibody response is very common in patients with primary I'TP
as well as those with various forms of secondary ITP, including
thrombocytopenia associated with SLE [8], liver cirrhosis with or
without hypersplenism [9], and post-hematopoietic stem-cell
transplantation (post-HSCT) [10]. These findings led us to
propose preliminary diagnostic criteria for ITP based on a
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