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Abstract

ITP and Helicobacter pylori infection

Masataka Kuwana, MD, PhD", Atsuko Asahi, MD", and Yasuo Ikeda, MD”
MInstitute for Advanced Medical Research and *Department of Internal Medicine, Keio University

School of Medicine, 35 Shinanomachi, Shinjuku-ku, Tokyo 160-8582, Japan

Idiopathic thrombocytopenic purpura (ITP) is an acquired thrombocytopenia caused by autoanti-
bodies to platelet surface glycoproteins such as GPIIb/Illa. Recently, Helicobacter pylor:e (H. pylori), a
gram-negative bacterium, has been suspected of involvement in the pathogenesis of ITP. Recent studies
conducted in Japan confirmed that more than half of H. pylori-positive patients with ITP achieved a par-
tial or complete platelet recovery after H. pylovi eradication therapy consisting of two antibiotics and a
proton pump inhibitor. ITP patients without H. pylori infection showed no response to a standard eradi-
cation regimen, indicating a direct role of H. pylor¢ infection in the pathogenesis of ITP. However, the
mechanisms through with H. pylors infection influences the pathogenic processes of ITP remain unclear.

Anti-GPIIb/IIIa antibody-producing B cells were significantly reduced after successful eradication of
H. pylori, and the frequency of these autoreactive B cells in the majority of the patients fell to within the
normal range at 24 weeks. In nearly half of responders, increase in platelet count preceded suppression
of anti-GPIIb/IIIa antibody production, suggesting that the platelet recovery after [. pylor: eradication is
likely to be mediated through complex processes. In summary, eradication of . pylori is an effective and
safe therapy for ITP and should be selected as a first-line treatment.

Key words: ITP, Helicobacter pylori, Autoantibody, Eradication, Anti-GPIIb/Illa antibody
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REF I/ MVRR E 4R & Helicobacter pylori

& 4 1k &

F=U—F 1 ITP (BFEMEMARIRAERIR) . Helicobacter pylori. Hilf/IMRFLH

EU&IC

Helicobacter pylori (H. pylori) OBHIBRRBAOBELELZEI S L, BESEEE L. BRI
£, SHRRE-THEBRECEEREL WS T 5. —75. H pylori 3 UEEBOAL & T, 1BHERS.
BIREEAL, > x— 7L VREREE, R—F x v MR, TUAF —ER S S S YR ML OEE E oRE
YHEINTLE Y, L. TNSBIEDS C IZEEIT H. pylori (KRS 2 5B\ 2 & H. pylori
PRERERICIERDYGE T 2 7% EOMBNZRRICE S b 0T, SHEEOE I Y F Y 25RO SERT
b 2. We—DBISE H. pylori & DBIEHRER DIRBHEI TR B HE b7z & L 7= 15 F6 ik M1/ VR I A 1 56 3
JA (idiopathic thrombocytopenic purpura; ITP) Td %, ITP & H. pylori & OBIEDEH X 17 & - 51T ik,
A2V 7 D Gasbartini 52 & % H. pylori Z{RE T 2 ITP BH TIREBEER ICM/MRASEEM L 7= £ v 35 oc
H57% ZORMISMFRTERI N, WEOBE T H pylori % RET 2 ITP B# 0 580 CIREEERL
WCIVNRDSIEI S 5 2 & DSHERR & 417z 37, ITP I33ERI% L O RR D EMRE RS S TR It b bbb 5
MR DOBIEASTFLHE L . MM % & 72 THRREEBRCTH D, AR T 3 HOHFEE A L @26
RELEZSN T3 Y, ITP KNS B H. pylori REHEDOEMERIIS 2 TH 205, H. pylori BEIREH
ITP DIREZYE T 5WFIC OV TI W ELERHTH 5, K TIEITP OFGEE. W, BFEIC >V THEEI L.
LS ITPIZ BT B H. pylori REBEEDAIE IV & H. pylori 28 ITP OJRIEIC 5.2 3 BB Ic > WU EED A E,
zE LD,

ITP DJRRE

ITP i< 517 5 MUMRBESEOBERF i3, [/MRICHT 2 HEFE GULMRRE) BREELTE 7Y = ihah
T MUNROSHENR T Foy RBEREZN L Te 707 7 =Y R FOEAMBICHIZS h, B8  BEI L2 KET
H5 (H1) 9 IgMBH 5\ iz KR 1gG PRI A DII/ME I & T IS HEIEEAL % A U I IME
DMENBEEDHEZ 5 TS B 5, %< O ITP BHCIIEHE b 2 MMEBEEBITCH 3 & & b icHid
WIEDEEETH YD O, ZDWHHEITP TN L TRLELBETH 2 9, /MR EEEEST 2 CD8+
MRS THREOFELME SN TV 32319, HIETZ OHERERIIRHTH 2,

EREDKFAELICHEN IR
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1. TP lcH T2 M/IMRIBIB DR

Fi M AL IVMUER I OBE AR CESEL, A7V =
LN Foy 2B& 2N L TEASZ7u 77—tk
hER, BEIND, IgM £ 7213 KB D IgG il MRFiE 231
IMRICEE ST UL, SRR E A LS N T O MMRIAE DS
H 54D,

FLIMANRH R ORI & LT GPIIb/IIIa, GPIb/IX, GPla/lla 7 & K EIM/MIEEE A SFHES LT 5 Y,
1o Hi GPIIb/Ia HifhDBEEDE ¢ . BRELZREEEZH VS L 90% M EThHiEE 235, ThoNETURI
WPER G MVMEEE I » Db 3 ) A Y FOZEERD O, BEHKRIC & 2 /MRISERE b HitEm 2R T
%0, %7, PR D NIGHFEIZ MM O &7 o T EBEZIRIC ORI 2 720, FUIVMRIIFIERE
RO BRBAEEDCHIEELFEET 5 2 L TIMVIMIOEEDHIHIT2 Z EWRINTVR 3 19,

ITP 2 1} 2 FLIAMRILAE D EEEF <D W T, MRS T 2 B CRIGHE T MBI ¢ 2 MR8 ER S
NTE, M/MREDHIBEETIL2 2EET 5 HORIGE CD4T MIEOMEICIHE D 9. 2 D GPIIb/IIIa

2T 5 CDAT MM > CE R @t osiTh iz W9, fNFR <7 a7 7 — D IEHUIIMRTESHEA L
TA 7Y = vbE kMR EER L. GPIIb/IIla R 7F F2RET 5, T z2@# L 7 GPIIb/a Kb
P T MELSEMEL L. B MilEh o o HOPAEEZ2FE T 5 2 & CHIVMIBIEOBELEFHHT 5 19,

ITP DK

ITP DZWHEE I/ IMIIRD % & - THRBORMNMC X 3, Thbb, WE. GHEFR, RMIERIERT
ITP I FIERT, OB % 5 ) BRAT RS2 T HUZ TP L2887 % V1), WHETEA HIESI T w51
B 1gG (PAIRG) &, BRKD A4 FI 4 v TITP DRWHICIEAEE INTWw 5 N, JEREE, PAIRG
FHUIUMRHLR 72T TR L IMRICIERRNICEAD 50 77— LI NTw 08 0 7Y oy b Ak

R B, FEBRIC PAIG RIRRE B b 3 I/AMIBEARE T LR T 5 72, ITP OZWICE T 2R R IEIIE Y,
720, ITP IOBEIRN 2 BT ORI 2 H D A s 2 & CREMTIC ITP 2 2l 23R ANRET ST 5 9,
1) FlMREREERSRAGORE

GPIlb/Ila 72 EI/MRBESEE [ o0 3 2 B VA OMHIZ ITP ICRRNA 2 o, 2 ORHENEE
BRINTE R, BIC/MIBRIEEHICNT 5 7 70— b % A7 antigen-capture assay 235 < T

BREZECHODORHEREIZ0~60% RETHE 9, ZOMALLT, €/ 7u—FLiifflHD
FifEm—b L IEHOIE =72 WM T 2B A BBEE R I 8B ToN 5, £, BEICET
2 HUAMRIUED % I ClMUC & L7DRBTHEET 5 2 &6, Wik e L TiiiEeliEcil
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M/MEZ BV 2 08 035 D, @M 0%, 2o QBERPIAMBEOEREH T CE 7, E. kb
i¥ enzyme-linked immunospot (ELISPOT) ¥ JFH % Fiv> TH GPIIb/Ia Hifk % fE4 § % K41 B iz E
BT 2 Aike R L 72, §i GPIb/Ia JifkESE B MESEEO LRI ITP o B 3 BE, BREEL DI
90% Bl k& BiFh Z LR nt, TTRAHEEREDX v MUIZBEII LT3,

2) I/VREERO B EGHEE

ITP B D% { TI/MRE G O Rl & M/ MREEE O FLESA S, ZNSFRIZITP OZMICHEHTH %,
LU REED 7 A Y b —7 TR U 72 E B v 5 Pk 3B EM CORIE DHERR C© L 2 AT T & oo
Too MLEE, M/MKENEZ KT 5 fE LR L L CERILVMREER b P ey FRF v sE S, 20
5O ITP ZWic 8B 2 H AR Il 20, $RIMEIE S5 2 MRT, ITP B3 CTlI R T o /R
BT R KR U ORI I B T A MRS 5 ® 2 RRIVMROEERIE  e b, —H, PRy ERLF ViR
I EMRMEIEZ 2T 2 BERREAMPHERNETEE L, ITP CTREEH 2 WIZBEDO ERIZE &%
35, 207H, PurvRRIFUVOEELRINTITP 2RATE 2, ZND Ty A EIZD2WTH, KRR
B LU CNEMREICRS 2 EBHFEINTHR 3,

ITP Dja

ITP IGBEDEAT#IZ 20 EEL B o Tz, Tabb, M/MIEEZIEEICRETO TR (. HIGERD
K, BELHMOFH2BEL L, M/AMIE & HIEROBEICE W ORBRHEIGZRET 5, HEEE%S
EFITIR, ETEIBREEATIA P ROTHEEZT ¥, —F5, BIEREATEA P, 275 THIML
AR R IO ER DA 72\ L VI HERFC X R WIER 2 BHEME & KO, RIS SV — Ve ERRA e
BEEDEA LN TV B0, B AU CHEY X 1L IARED vy, ITP B CIIEEE NI & QERE 2 Hiic
LB E N, BHRACIRARICEELZ-AFHOEELMbIRLTFRIZL ChwD, i, #
BYETTP o3 2B & L. FL/MRFEREE £ I 20 2 i Ml 2 21 & L o TEREE»EE
XNTw3, MAIE, BHICKRENICHEET 5 CD20 218N & L X X 8%/ 7 v —F )VHUE rituximab
DEEDIRE SN T\ B, rituximab % #5 & N7z ITPIEF OFLECMIMIEDEIM L. 2D 95 b¥EHT
BHicE2 E@ENB N D, —7, L T 8- E I N2 B F CD40 ) & F2IER
L7k MEE/ 70 —F APUED ITP KN § 2 BRI b MEINT w3, #CD40 Y 4 v FHifIE CD40
YA Y FE CD40 DA 2 BIRMICIGI L. B fifaot - L THIIE 77 4 3 7k CERRBIGE ICE
By SR NMEERENTT 5, BAEITP BEE2NRE Lzt MEFLCD40 UV &Y FHEEDEEREIZL Y,
GPIIb/Ila =3 % T i, B MEoME & & b ic—@ED MR OISR E I N T 5 29,

ITP & H. pylori BREFEE

Gasbarrini & DIRE 2 D%, H. pylori ZHHE T % ITP B3 OFHRE CREBIER /NI 58|
HEA LA Z ) TSR 3N, —J5, A4 VRRED O OWE TIIARHIL 10% 12 b7 510 299,
B 15 SE B I BRDSE O B4 3BT ITP BE ISR T 5 H. pylori BRI T 2 7 v 77— FREZT-
72, ZOFER, ITP M 435 Fth 300 81 (69%) 7% H. pylori BiET. BRI FER & ic R L. TolE
DO—ATICB T 2 ERBORMERE KELRD T, ORI H. pylori Y3 ITP OEEENZEETIE 4
WZ ERRBT B, H pylori BBEITP BEOHF CRERELZR T, RIRENER I N 163605 5 103
Bl (63%) TI/MREDEIMBAH ST, Fh. REDBTBINCHKED o IEFID 33% T MM ORI
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mOONT, 18% TRIMEMDSA LN, BHOWMBE ICN T 2 BREERE & FRICTH, )E, 5RRER
EDHMEREDR S Lo 7z, —BMEDIM/IMIEIRA I & b HIERDEL U 7 ERDSH S =S, ZDficE
BREERREE SN TuR, H pylori REBEEOENEZ FHT 2 ERRTF2RE L2 5, BHlY
IO EEB]IE ERRIR DG D> > 1o DS, MAMRECL TR OB 7% & ORBE L OMBIZ A >N ad o7, EH
TARERUS, AERER T A P, MRICGE T, 2 0o fu@ilflisEz & oiagec b ez /MR % 1
FTELh o HRFIORICOBEIFID RN ETH B, 7L, {EROWME T H. pylori DRFRAE,
PRESREE O BRI, MRBSEIMOEHE K — I hTE 5T, 4 OBER O IZEEICTH
T UE R 5 %0,

ZokHi, oty Ry 7HEERL 2EEOERE HEMRAT 2 20 0REEED ITP o8 T 2H
MERREICET 5, £, BOLIRESR 3 E2BZ TRBEE TS EMMEZ TR Y. HOMIcET 31
AR BRI > TR T 2 2 L QWS It > T E 7=, H. pylori REBEEERA W ST X1
HIBKEA T 04 FICHRTEREARSE L, BHEA b E2 bk, 207, H. pylori BRI T I3
FREZEBIRE T2 L WIBREHSIREI R Tw2 (H2)®, $hbb, ITP L 2B X hiudescE
I H. pylori DRFE 2T, BHETH UM/ MRS HIEER & BIR 7% < H. pylori BEIBE 21T . BREICR
LI b d b & UMM U 2 WESIBIZ . H. pylori BRI & & b 10RO BEEIER I fE > CTIBE
DELZHWIL, BRZLELT2HOREIBRER T oA FEERBBT 5, ZOEICRE> T H pylori
BRERIEZROICIT) ZLick D, BIBRERTOA FUUTOREDREE 221 2 BERIIHERICHS L%
Abb, ZORER, (ERDBFICHE) A0, EEEOHIRICEMT 2 2 tFHaIhs, HEDH
BN ANy G =2 K BHA FF4 2 Tldk. H. pylori REDEID 5N BEEH 5V IHEF L WEEIC ITP
BEENLTLRY, SR HAA R4 VOEHEE LHITITPIZRT 5 H. pylori REEEDRIRINE 1 ME 72115,

TP DLUF _H. pyl@
H. pylori BREI R

TRFOEG O FH

AR TRBHRE

CHABIETP CHT 2ARE D

B2 TP O#FULWAREHE (HF)

H. pylori # A& $ 5 ITP BFICH T2 REREZELEL, REEIAL L OH.
pylori BEMEFNIN U TIERDBIBRE A 7 v A FEKL, Rz,
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ITP BBFIZX T % H. pylori BREBHEIC DWW TE, WEXERPRENE L HFET S, RERODEDAE S 2
DVEDTHD, TNETH. pylori REFEOBIRPE O EBMONTVEORAREL YY) 7P TH 5,
A=Y RNTHOARL Y, T7VA AFXYRATOEHRIZA ) PICHRTE 2 hIcEN, ARLA4 2 Y7
BT NG IBERDOHT H. pylori (REFEIR G AUIIHEL TV 225, BEEEL H. pylori WitklZ B2 5, &
#. RRELEZEOE (OETOT - BERI N, HENORE - BUSERE, H. pylori OBETR K
ERHTZI LT, CORKDVWTHEDBONS Z LM S5, $4. ITP L ABOBHOHMER /L
T CIMEIRA & & 7o T BORE, BIZITRBET Y 5= b —F 2% EBEW TR H pylori DREIC X
DMVMERBHSEMNT 2 Z L3EHDTENTH 5, ZOIHBLHHS TR,

H. pylori DFRE A M/ INRE % 18P

ITP BEDHIT H. pylori BREFEVSE R i —BEMTFET 2 & L IZBAB 223, ITP DIKEEIC H. pylori BSE D
LI ICBID ST DML 2T, RERKEIT S MMRB ORI S N BHEHH . H. pylori &
BOWPE KL IBREBRENT 0B, . REBIEROEBMENC H. pylori DFHBELIT X Y ITP 28
FRLLEALEREINTY S, 20X RERBZEL S, H pylori BREZ Db O ITP DWRE L £ 4. H.
pylori [zt ITP % H. pylori BY ITP (H. pylori-associated ITP) & X BWF%EE b33 2, %72 L. H. pylori
RAFIZ ITP BH & —RADTZII% L, ITP 2D b OOERKY 5 E 2 T H. pylori BAZ Db D SE
BITP DRIEZFEFHT B L BEZ D6\, Lkdi> T, H pylori 3% RTFEBTH 2 ITP DIRES [LET 2
FHRLBRDO—DEEZZOBPEY EEDbNS,

ITP B3 D% < T H. pylori BREBIES ICIH/MREASIE Z 2 2 LIZHEL D, 2 ORIERAY i H. pylori %
BRE L 2 RERIC K 20 2 HERE T 2 003 5, PIAEWE 2 #1% 1EBIRA S 1UL H. pylori OO b K
SN, ZNoDHFICITP LBET 2 EOHERPSEN 2 WHBELTETESR Y, -, FAWEREIC &
DEFMERZROARE CEML, BICU v Si©d 2 5% O #EOZ I3 B iE i B8 % RIS T TEEN:
H2, o, BEIKHVE 7Y 2042 vR7n b viEy FIHEREAS O GEREERISRE XN TL
%o L30T BINRTING H. pylori BREMAOKEF 2N LR e ik cE iy, 220 fzbid H
pylori BEDERIZHPHOTITP BB TV ES Yy, 75V RuvAL Yy, by Ry FHERKICL 26E
AR EREZ TV, ZOMREARDHERHAE LT o7, 26600 H. pylori lBlEBE % &% 37 Hlic BE
BIE 21T\, H. pylori BIEDORBICHRENCRII L 22, MM H. pylori BEED 56% 1o & & =53, ke
11 BI2BICIUMREEIE & o e o 7. $hb b, H pylori REREIC & 2 IVMRBSINEISRIE H. pylori #
DLDDREIC L B Z L BHERI NI,

ITP 23513 % H. pylori BREI Ok FIFE

FERDITP 1IN 2RO E LR L LT3, T, B i) & oFI/MRFARE S 0., #NR~ 2 0
77 =P EBATY = AMUMMRBIBROIH D 2 003% 5, BIBREAT 04 FRmpblsizaE., wm
a7 v REEERE I BREDE AT 205, H pylori BEEES TR OEEET 2 A L TIIL/ME
Bee v i3S hThv, £ 2¢, ELISPOT ¥ FHE % Fv> CRMIM A O GPIIb/Ia Pifk@ 4 B fila
2RS35 2 LT H. pylori REIERERT# T OPUMMRITRELE DB 2 BET Uiz, H. pylori R H
HETH -7 ITP B3 16 1024 TH GPIIb/Ia FiiAESE B MIKIEBREHSE L 1A L, 24 @I 75%
DIEBITIEHAC L7z T D & 512 H. pylori BB 1< 3T GPIIb/IIa Hi44 0 BE 4 23] S M7= 23, % ¢ DfEfil
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AN B I ST ANE LA B2 D IS S6AT L tee 2 D7 @, H. pylori BRI & HUIMVIMR G EE £ S O
KD 7O ABNET ZEEEMESEZ 2 s b, BOE. PUIMREUEDS H. pylori DEEREH CagA & REK
HL. BREBICRERGE TR THEINET 2 2 LSWEINA O, 272 L, VMBS T 2 BRE#REE
BSA 1~ 2 BRI CagA o N 2 HRM O EE WP 3R o NE Ve Z DT, H. pylori BIkEIy & D
REKIED 57T H. pylori FREREEOMIRFBUEF 23T 2 DB L BbN 5.

EbOIC

H. pylori BEBEOB CERIIRERD ITP BEIEHEEZ 5L V37 P EROT VA 7 AN —TH T,
SHOEEIL H. pylori REBEMSI/MUEZ HRL THFOBRHTH 5, ZOREPBRI UL, TDOXA
= X LHIE LT H. pylori BB BB 0T 2 B/ 7 ITP OREHEDRIFIC O %085 W ED D
%, X5, TNSDFRIZ H. pylori BEEDREBRICFIETHEOHERAIT S O35,
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Abstract .

A retrospective study was performed to determine the prevalence of Helicobacter pylori (H pylori) infection, the effect of
H pylori eradication on platelet counts, and the characteristic clinical features of chronic immune or idiopathic thrombocy-
topenic purpura (ITP) with H pylori infection. H pylori infection was found in 300 patients, a group that was significantly older
(P <.005) and had more cases of hyperplastic megakaryocytes in the bone marrow (P = .01) than patients without H pylori
infection. H pylori eradication therapy was performed in 207 H pylori-positive ITP cases, and the platelet count response was
observed in 63% of the successful eradication group and in 33% of the unsuccessful eradication group (P < .005). In the suc-
cessful group, the complete remission and partial remission rates were 23% and 42%, respectively, 12 months after eradica-
tion. In the majority of responders, the platelet count response occurred 1 month after eradication therapy, and the increased
platelet count continued without ITP treatment for more than 12 months, & pylori eradication therapy was effective even in
refractory cases, which were unresponsive to splenectomy. In conclusion, H pylori infection was involved in most ITP patients
older than 40 years in Japan, and eradication therapy should be the first line of treatment in H pylori-positive 1TP patients.
Int J Hematol, 2005;81:162-168. doi: 10.1532/1JH97.04146
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1. Introduction however, the immunological platelet destruction mechanism

is accepted in most cases as immune thrombocytopenic pur-

The pathological mechanisms of idiopathic thrombocy-
topenic purpura (ITP) have not been clearly determined;
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pura [1-3]. The etiology and mechanism of induction of
immune mechanisms against platelets are unknown.

In 1998, Gasbarrini et al reported that in ITP cases with
Helicobacter pylori (H pylori) infection, the platelet count
was clevated after eradication of this bacterium [4]. That
report presented some interesting problems to us. One was
whether H pylori infection is involved in the pathological
mechanisms of some cases of immune thrombocytopenia,
and the other was whether eradication therapy is effective
for treatment of ITP cases with H pylori infection.
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H pylori is a gram-negative bacterium that causes gastritis
and is an important risk factor for gastric ulcers, duodenal
ulcers, gastric cancer, and gastric mucosa-associated lym-
phoid tissue (MALT) lymphoma [5]. However, recent reports
have suggested that H pylori infection can cause immune
diseases not related to the gastric mucosa, such as chronic
thyroiditis, rheumatoid arthritis, and Sjogren syndrome
[6-8]. Several reports from Italy and Japan appear to con-
firm the effect of H pylori eradication on platelet count in
H pylori—positive ITP cases [9-13]. Therefore H pylori eradi-
cation in H pylori-positive ITP is likely to be an effective ITP
treatment strategy. On the other hand, reports from Spain,
northern Europe, and the United States did not support the
effectiveness of H pylori eradication in H pylori-positive ITP
[14-16]. The cause of this discrepancy and the mechanisms by
which eradication is effective in ITP patients are not clear.
The questions then are whether specific characteristic back-
grounds are present in H pylori—positive ITP and eradica-
tion-effective ITP cases and whether eradication therapy is
useful for thrombocytopenia.

We designed a nationwide retrospective study in Japan
to answer these questions, to evaluate the incidence of
H pylori—positive ITP cases and the effect of eradication on
platelet count, and to determine whether the eradication
procedure can be included in the standard regimen of ITP
treatment.

2. Materials and Methods
2.1. Patients

ITP patients older than 18 years who were examined for
H pylori infection in 11 hospitals in Japan from July 2002 to
December 2003 were enrolled in this study. The diagnosis
was made and management provided by a hematologist in
each hospital.

Questionnaires were used to gather the following data:
age, sex, laboratory data for ITP (white blood cell count,
hemoglobin concentration, red blood cell count, platelet
count, bone marrow findings such as megakaryocyte
poiesis expressed as decrease, normal, or increase as found
with marrow smears), bleeding symptoms including all
forms and grades, ITP disease duration, previous and
recent medication for ITP, whether splenectomy had been
performed, laboratory data for diagnosis of H pylori infec-
tion, whether eradication therapy was used, the protocol
used for eradication, the effect of eradication on H pylori
infection, the effect of eradication on platelet count, and
side effects of the eradication procedure. Platelet count
was measured with an automatic blood cell count analyzer
in each hospital.

From the enrolled patients the following groups were
selected for analysis of the involvement of H pylori in ITP:
(1) Platelet counts were monitored for at least 3 months
after eradication therapy, counts being measured every
4 or 8 weeks. (2) To evaluate the eradication effects, the
dose of the ongoing medication was maintained for at least
4 weeks after eradication therapy. (3) After informed con-
sent was obtained, the eradication therapy was selected by
H pylori-positive ITP patients themselves: Approval for the

eradication treatment of ITP was obtained at each hospital
before the start of the study, and informed consent was pro-
vided by all patients in each hospital according to the Decla-
ration of Helsinki.

2.2. Diagnosis and Evaluation of Effectiveness

Diagnosis of ITP was performed according to the diag-
nostic criteria for ITP determined by the Research Commit-
tee for I'TP supported by the Ministry of Health and Welfare
of Japan (1990). The main points were as follows: thrombo-
cytopenia was less than 10 X 10%uL; no other hematological
abnormalities were present in peripheral blood; whenever
other diseases were suspected bone marrow was examined to
exclude them; no underlying diseases were causing thrombo-
cytopenia; and thrombocytopenia had been present for at
least 6 months.

The hematological response after eradication therapy
was assessed during the final examination in each case, and
the effectiveness was determined by the following criteria:
If the platelet count before eradication therapy was less
than 1 X 10%uL and the platelet count had increased to
more than 3 times the pre-eradication level after eradica-
tion therapy, the case was considered a responder case. If
the initial platelet count was 1 X 10%pL or greater and less
than 3 X 10%uL and the platelet count had increased to
more than 5 X 10%/uL after eradication or if the initial
platelet count was 3 X 10*/uL or greater but less than 10 X
10* /uL and the platelet count had increased to greater
than 3 X 10%pL of the pre-eradication level, the case also
was considered to be a responder case. Responder cases
with platelet counts less than 15 X 10* /uL were referred to
as partial remission (PR). Complete remission (CR) was
defined as platelet counts greater than 15 X 10* /pL after
eradication without maintenance therapy. Nonresponder
(NR) cases were defined as cases in which the platelet
count did not meet the above criteria after eradication
therapy.

H pylori infection was diagnosed according to the H pylori
diagnostic guidelines established in 2003 by the Japan Heli-
cobacter pylori Research Association [17]. That is, H pylor:
infection was diagnosed when the result of at least 1 or more
of the following 3 tests was positive: serum H pylori antibody
test, 1*C urea breath test (UBT), and detection of H pylori in
gastric mucosa biopsy specimens. Four or more weeks after
eradication treatment, the effect of eradication on H pylori
infection was assessed with the *C UBT.

2.3. Analysis

We used a multiple logistic regression model and
extended Poisson regression model on the H pylori data to
examine the effect of background factors on the following
binary response variables: whether the patient had positive
or negative results for H pylori, whether platelet count
increased, and whether eradication was successful. The back-
ground factors considered were sex, age, duration of ITP,
tendency to bleed, platelet count, megakaryocyte count,
treatment of ITP, and whether splenectomy had been per-
formed. For category variables, we used dummy values.
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3. Results

3.1. Patient Numbers and Prevalence of H pylori
Infection

We enrolled 467 patients over 18 months. However, the
following 32 cases were excluded: 6 cases in the CR state of
ITP, 2 cases of acute I'TP, 17 cases diagnosed as myelodys-
plastic syndrome or systemic lupus erythematosus, 4 cases of
Evans syndrome, and 3 cases in which results of H pylori
examinations were not adequate. Thus the final total was 435
cases. Previous I'TP management of the enrolled cases was as
follows: 70 cases were refractory cases to steroids and
splenectomy. A total of 181 cases were treated with steroids;
48 cases were treated with ascorbate or cepharanthine (plant
alkaloid agent) without steroids; 133 cases were fresh 1TP
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Figure 1. A, Age distribution of 435 patients with idiopathic thrombo-
cytopenic purpura (ITP). There are 2 waves in the total number of
patients. The first is patients 21 to 50 years old, and the second is patients
41 years and older. More than 70% of patients are in the second wave.
B, Helicobacter pylori infection—positive rates in each age population of
ITP patients. The H pylori-positive rate increased gradually between the
ages of 41 and more than 71 years.

cases or had not been treated, and 3 cases had unknown pre-
vious management. The age distribution in 435 1TP cases
showed 2 peaks. One peak was small in the 31- to 40-year
age group, and the other was large in the 51- to 60-year age
group (Figure 1A). The average age among the patients was
relatively high, and approximately 70% of the patients in
this study were older than 50 years. The male to female ratio
was 1/2.63.

UBTs in conjunction with H pylori antibody tests were
performed in 152 cases. The remaining cases were diagnosed
with either a UBT (154 cases) or a H pylori antibody test (92
cases), or a biopsy was performed in addition to 1 of the
other tests (37 cases).

Three hundred cases were diagnosed as H pylori positive
(positive rate, 69%), including the cases of 217 female
patients (68.8% positive in female patients) and those of 83
male patients (69.2% positive in male patients), and 135
cases were found to be H pylori negative, including those of
98 female and 37 male patients. The H pylori-positive rate
did not differ between female and male patients (Table 1).

3.2. Comparison of the Backgrounds between H
pylori-Positive and ~Negative Groups

As shown in Table 1, there was no difference in sex ratio
between the groups. The mean age of the H pylori-positive
patient group (58.92 = 13.76 years) was significantly higher
than that of the H pylori-negative patient group (47.36 =

Table 1.
Initial Background Factors of Helicobacter pylori-Positive and
—Negative Groups

H pylori Positive  H pylori Negative

No. of cases : 300 135
Male/female ratio 1/2.6 1/2.65
Mean age, y* 58.92 = 13.76 47.36 = 15.87
Disease period, y 8.18 * 6.80 874 +7.23
Bleeding tendency
+ 161 (54.8%) 85 (64.9%)
- 133 (45.2%) 46 (35.1%)
Unknown 6 4
Initial platelet count
5-10 X 10* 61 (21.1%) 24 (18.6%)
3-5 x 10* 76 (26.3%) 25 (19.4%)
1-3 X 104 115 (39.8%) 53 (41.1%)
<1 37 (12.8%) 27 (20.9%)
Unknown 11 6
Bone marrow megakaryocytes
Increasedt 140 (54.9%) 51 (44.7%)
Normal 110 (43.1%) 59 (51.8%)
Decreased 5(2.0%) 4(3.5%)
Unknown 5 21
Treatment before eradication
No treatment 91 42
Steroid treatment 122 59
Other treatment 40 8
Splenectomy 45 25
Unknown 2 1

*P < .005 (odds ratio, 1.72/10 y).
TP = .011 (odds ratio, 2.03).
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Table 2.

Eradication Effects on Platelet Response*

Helicobacter pylori-negative ITP cases, n 135 (31%)
H pylori-positive ITP cases, n 300 (69%)
Eradication cases, n 228

161 (78%)
101 (63 %)

Eradication successful group, n

Platelet count 4 Response cases, n

Nonresponse cases, n 60"
Eradication unsuccessful group, n 46 (22%) i
Platelet count J Response cases, n 15 (33%)
Nonresponse cases, n 31
Unknown cases, n 19
Previous treatment unknown cases, n 2
Noneradication cases, n 72

*ITP indicates idiopathic thrombocytopenic purpura.
TP < .005 (odds ratio, 4.45).

15.87 years). The estimated regression coefficients were 0.054
(P < .005), and the odds ratio was 1.72 (per 10 years). The
durations of ITP in the H pylori-positive and -negative
patient groups were 8.18 * 6.80 and 8.74 = 7.23 years,
respectively, and were not significantly different. The clini-
cal features and laboratory findings at diagnosis of ITP
showed that there were trends among the patients with
fewer bleeding events (55% versus 65%) and that there
were fewer platelet counts less than 1 X 10%uL (13% versus
21%) in H pylori-positive ITP cases than in H pylori-nega-
tive cases, but the estimated regression coefficient and odds
ratio were not significant. However, in the H pylori-positive
group there were significantly more cases of hyperplastic
megakaryocytes in the bone marrow, an estimated regression
coefficient of P = .01 and odds ratio of 2.03. The cases of ITP
that had not been treated, had been treated with steroids, or
had been treated with splenectomy before enrollment did
not differ significantly, but more patients in the H pylori-pos-
itive group received other treatment during ITP (Table 1).

3.3. Age Distribution in H pylori-Positive and
—-Negative ITP Cases

The rate of positive results for H pylori infection in this
study increased with age (Figure 1B). H pylori-positive ITP
was found more frequently in patients older than 41 years;
that is, 55% of the patients in the 41-year age group had pos-
itive results. This rate increased to 73% in 51-year-old patients
and to more than 80% in the group older than 61 years.

Most H pylori-negative ITP cases were found in patients
younger than 50 years. The peak of negative cases was found
in the 21- to 40-year age group. No difference between male
and female patients in H pylori-positive rate was found in
any age group.

3.4. Use of Eradication Treatment in H pylori-Positive
ITP Cases

As shown in Table 2,228 (76%) of 300 H pylori~positive
ITP patients consented to eradication treatment, and treat-
ment was performed. The standard eradication regimen in
Japan (lansoprazole 60 mg/d, clarithromycin 400 mg/d, and

amoxicillin 1500 mg/d, taken together twice a day for 7 days)
was selected in most cases. Twenty-one cases were excluded
after analysis because the eradication effect was not evalu-
ated or because previous I'TP treatments were unclear. Erad-
ication of H pylori infection succeeded in 161 (78%) of 207
cases. The success rate did not differ between male (success
rate, 78.8%) and female (success rate, 77.2%) patients or
between age groups. '

The initial ITP treatment regimen or treatment immedi-
ately before eradication by steroids or other immunosup-
pressive agents had no significant influence on the success
rate of the eradication treatment.

3.5. Eradication Effects of H pylori Infection on
Platelet Count

A significant increase in platelet count at the final obser-
vation was found in 101 (63%) of the 161 cases in which
eradication of H pylori was successful and in 15 (33%) of the
46 cases in which eradication was not successful. These find-
ings showed that the increase in platelet count correlated
with successful eradication treatment of H pylori-positive
ITP cases with an estimated regression coefficient of P < .005
and an odds ratio of 4.45 (Table 2).

The background characteristics of the increased platelet
and NR groups with successful eradication treatment were
compared (Table 3). The shorter duration of ITP (6.52 = 4.67
years versus 9.85 & 7.77 years) in the increased platelet group
was significant with an estimated regression coefficient of P <
.005 and an odds ratio of 0.34 (per 10 years), but age did not
influence the platelet count response after eradication. The
results of platelet count recovery were not affected by platelet
count immediately prior to eradication or by ITP treatment
before eradication whether or not eradication was successful.

3.6. Follow-up Study

Overall, 155 (75%) of all eradicated ITP cases were fol-
lowed up for 12 months after eradication, 42 (20%) of the
cases for 6 months, and 10 (5%) of the cases for 3 months.

The platelet count responses at 12 months after successful
eradication (122 cases) were as follows (Table 4): 28 (23%) of

Table 3.
Backgrounds of the Platelet Count Response Group and the
Nonresponse Group in Eradication-Effective Cases*

Platelet Count
Response

No. of cases 101 60
Male/female ratio 37/64 (0.58) 15745 (0.33)

Nonresponse

ITP duration, yt 6.52 + 4.67 9.85 £ 7.77

Mean age, y 58.70 £ 12.6 5673 * 1431

Mean platelet count immediately 4.01 +2.22 5.18 = 5.68
before eradication, X10*

Treated ITP cases immediately 52 (60.5%) 27 (45.0%)

before eradication, n

*ITP indicates idiopathic thrombocytopenic purpura.
tP < .005 (odds ratio, 0.34/10 years).
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Table 4.

Platelet Count Response 12 Months after Eradication Therapy*

Platelet Count Immediately before Eradication, x10* Complete Remission Partial Remission No Response Total

Eradication successful group, n = 122 cases
<1 0 2 (67) 1(33) 3
1-3 8 20) 23 (58) 9 (23) 40
3-5 8 (21) 16 (42) 14 (37) 38
5-10 12 (29) 10 (24) 19 (46) 41
Total 28 (23) 51 (42) 43 (35) 122

Eradication unsuccessful group, n = 33 cases .
<1 0 0 2 (100) 2
1-3 11N 1011 7(78) 9
3-5 1(7) 321 10(71) 14
5-10 3(38) 0 5(63) 8
Total 5(15) 4(12) 24 (73) 33

*Values in parentheses are percentages.

the cases were in CR, 51 (42%) of the cases were in PR, and
43 of the cases were NR. In all, 79 (65%) of the cases showed
a response in platelet count (Table 4). In most of the PR
cases in which platelet count increased to more than 5 X
10%uL, ITP treatment was discontinued after eradication.
The cases in which platelet counts were less than 1 X 10%/uL
just before eradication did not show an increase in platelet
count above 5 X 10%uL at 12 months after eradication,
although the platelet count had increased to at least 3 times
the initial count and the tendency toward bleeding had dis-
appeared in 2 cases (Figure 2A).

We used the extended Poisson regression model to ana-
lyze the relation between the previous ITP treatment or
platelet count immediately prior to eradication and the
platelet count response after eradication. At 12 months the
relation between platelet count before eradication and the
effect of platelet count response on CR and PR rate after
eradication was not significant (Table 4). The PR and CR
rates tended to be higher in the nontreatment (40 cases) and
the steroid treatment groups (52 cases) before eradication
than in the splenectomy (12 cases) or other treatment groups
(18 cases); however, there were no significant differences
between these groups (Table 5).

In the group in which eradication was not successful (33
cases), 5 cases were in CR (15%), 4 cases were in the increased
platelet response group (PR, 12%), and 24 cases were NR
(Tables 4 and 5). The 9 responder cases were previously diag-
nosed as H pylori infection by UBT or UBT plus stomach
biopsy. In all, the response rate in this group was 27% at 12
months after eradication. The clinical course of platelet count
in these 9 platelet count response cases is shown in Figure 2B.

Most platelet count response cases showed that the
increase in platelet count occurred 1 month after eradication
and then gradually increased further for 12 months (Fig-
ure 2A). To examine the increase in platelet count for success
status data, we used the paired ¢ test for each neighbor time
point. The increase in platelet count was significant (P < .01)
in every span.

In the NR group, there were 6 cases in which platelet
counts increased transitionally and returned to the baseline
level within 6 months, even though eradication had been suc-
cessful. There were no relapse cases after 6 months regard-
less of the success of the eradication treatment.

3.7. Adverse Effects of Eradication Treatment

Adverse effects of eradication treatment were found in 39
(17.6%) of 222 cases. These adverse effects were gastroin-
testinal trouble, such as discomfort at the epigastrium and
diarrhea. Soft stool and rash occurred in 64% and 23%,
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Figure 2. Laboratory course of platelet count responders in successful
eradication cases (79 cases) (A) and unsuccessful eradication cases
(9 cases) (B) foliowed for more than 12 months. The platelet count in
most responder cases began to increase 1 month after eradication and

continued to increase gradually.



