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K MR ESENE & Helicobacter pylori

4 IERB

F—7—F: ITP (RFEHEM/MREDEEMR). Helicobacter pylori. Hlll/MRTifE

FUSHIC

Helicobacter pylori (H. pylori) DEEIZEMBERFOBEAERTIFEC L, BESHEESTL. BLEL
£, S RRE-FHEBREBLERRE LBEET 5, —H. H pylori BELBERBOZE 5T, BEEKE.
BIIREE(L. > x— 7L VEEBRE. R—F =z v MR, TULAX-HERRL ESERHEEUNOKRE L OBE
LHEINTVWBE Y, 727, ThSEEDS L IZKEBET H. pylori IoNT 2Hi#ffidsEv> Z &% H. pylori
BERERICIERSHET 2 2 CORBNLFTRCE IS DOT, BEECOEVIE F Y ANRVOMRRT
» 5%, W—DBISHL H. pylori & ODBIEFERDIGHIGR I K EREER b 72 5 L A FHREM/IMRRD R
%5 (idiopathic thrombocytopenic purpura; ITP) T& 3, ITP L H. pylori £ DEEMER S Nl E > 9T i3,
4 %Y 7O Gasbarrini 52 X 2 H. pylori %387 % ITP BE CREBRERICMAMRMEML 72 & v ) EEHRT
539, ZORBIIHRPTTERIN. BEROBE T H pylori 2 RE T 3 ITP BE O ¥ HEBE CREREKR
/MRS T 3 2 & SRR I N7 3, ITP BEAL L OREPERKBSHAL L TRV bPPDST
M/MROBIEMTIE L, M/MRRD % $ - THRREEBTH Y., MMRICNT 2 EE5GEEZN L HERE
EHELEZSNTVWS Y, ITP Y 3 H. pylori REBEOE M IZHS »TdH 325, H. pylori BREFEDS
ITP DREEUE T SMFIC OV TRV ERFETH 3, AMTI ITP OKE. B, BRSOV TEBIL.
X 51z ITP 281} 2 H. pylori BEBREOAIE-T1T & H. pylori 53 1TP DIRHEICE X 2 FEIC O W TREDHR
2L,

ITP DjERE

ITP ic 517 3 M/ MRBESEOR 2. IVMRICH T 3 B EHif GLIVMERE) sRaL Tt 7y =viksh
e MARDEERA T Foy SEBR AL Te /07 7 — SR PORAMMICRIES A, AL  BESNZRET
53 (1) 9 1gMEb 5\ AR [5G MFUMETHHIMTK B4 T IUSHEEIAL 2 A LTI
DI REAE - B IS 5 5. %< O ITP BE TS b A MMRBBEA©H 3 & & bIcHm/
W DEETMTH ) 9. ZOMHHITP i L TROEDRBETSH 3 O I/MI% ERBET 5 CD8+
MR T MBOGEE bBE SN TV 5210, BRATEORFSESIRHETS 3,

BERERXPEFRLHENZMIAN'
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E1. MP B 3MIMRREDBRE

Mg/ MRIERZE OB EAEICEAL, A7V =V
LI n7-MAMRIE Foy ZB&Z2A L THRR 717 7—-2iIck
DES, WEING, IgM AR G Hf/MRF#m
MRICESThE, BEEELEAN L TER TOMMRBRELS
A5N3B,

FLI VR DEERHUE & L T GPIIb/MIa. GPIb/IX, GPla/lla % & SEILMIEEEAHFAEE ATV S Y,
%51 GPIb/Ia Hi DBEESTE . BRELRHEEAVS L 90% U ETHEL 25, Jh oGk
VTR MRS 20 b3 Y H Y FOREED RO, BEYHIC & 3 MUMUESERE b MR 3R T
31, 7, FIMEHEOSEHRE IR MM %% 5 FEMERRIC bRRT 5720, HIVMFEIRE
BRORMBECAMGSEEZFHET 3 2 & TIMROEE L IWHT 2 2 LAREATV S 2,

ITP i %V} 2 Pl MRFLA DEEBFIC DT, MRS S 5 B SRGHE T MEICE T 2 MR EKE
NTET, MMREORBRTIL2 2EET 5 HDRAHE CDAT MIBOBEIHAE Y 9. 2 0% GPIb/a
2 RB/T 5 CDAT Ml > TR A BT b iz W, JI%R< 2 1 7 7 — Y RAMMRTGIEE L
TA7Y =L hi MR E BA L. GPIb/Ia Bk~ 7F FEHRT 3, 202 R# L 7 GPIIb/IIa Kit
% T MBEASEERAL L. B MY & 0 B OB ES 2 B8 T 5 2 & THILMRY I OEE RT3 19,

ITP D

ITP OZH Iz EICM/MIEA 2 E - TEBOBMNMc X 3, ThbL. KRE. HER. RHEMBHRERT
ITP iE FEE T, MOKBEEE) BRFEI R FIUIITP L2ET 5 V1, ROETEA  FIE ST 3
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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. H 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 ITP patients.
Int J Hematol. 2005;81:162-168. doi: 10.1532/1JH97.04146
©2005 The Japanese Society of Hematology
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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-  pura [1-3). The etiology and mechanism of induction of

topenic purpura (ITP) have not been clearly determined; 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

Correspondence and reprint requests: Kingo Fujimura, MD, was elevated after eradication of this bacterium [4]. That
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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 ITP 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%pL; 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%pL 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%uL 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* /uL 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 pylori
infection was diagnosed when the result of at least 1 or more
of the following 3 tests was positive: serum H pylori antibody
test, 13C 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 13C 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 ITPF,
tendency to bleed, platelet count, megakaryocyte count,
treatment of ITP, and whether splenectomy had been per-
formed. For category variables, we used dummy values.



164 Fujimura et al / International Journal of Hematology 81 (2005) 162-168

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 ITP, 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 ITP 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 ITP
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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 ITP 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
Male/female ratio
Mean age, y*
Disease period, y
Bleeding tendency
+
Unknown
initial platelet count
5-10 X 10*
3-5 X 10°
1-3 X 10*
<1
Unknown
Bone marrow megakaryocytes
Increasedt
Normal
Decreased
Unknown
Treatment before eradication
No treatment
Steroid treatment
Other treatment
Splenectomy
Unknown

300
1/2.6

58.92 + 13.76

8.18 = 6.80

161 (54.8%)
133 (45.2%)
6

61 (21.1%)

76 (26.3%)

115 (39.8%)

37 (12.8%)
11

140 (54.9%)
110 (43.1%)
5(2.0%)
5

N
122

40

45
2

135
1/2.65

47.36 + 15.87

8.74 £ 7.23

85 (64.9%)
46 (35.1%)
4

24 (18.6%)

25 (19.4%)

53 (41.1%)

27 (20.9%)
6

51 (44.7 %)
59 (51.8%)
4 (3.5%)

21

42
59
8
25
1

*P < .005 (odds ratio, 1.72/10 y).

1+P = .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 § Response cases, n

Nonresponse cases, n 60
Eradication unsuccessful group, n 46 (22%) i
Platelet count { 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.
1P < .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 874 * 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 104pL (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 ITP 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 Nonresponse
No. of cases 101 60
Male/female ratio 37/64 (0.58) 15/45 (0.33)
ITP duration, yt 6.52 + 4.67 9.85 +7.77
Mean age, y 58.70 £ 12.6  56.73 = 14.31
Mean platelet count immediately 4.01 =222 5.18 + 5.68

before eradication, X10*
Treated ITP cases immediately
before eradication, n

*ITP indicates idiopathic thrombocytopenic purpura.
1P < .005 (odds ratio, 0.34/10 years).

52 (50.5%) 27 (45.0%)
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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) 133) 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 1011 1(11) 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%/pL
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

Adpverse 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%,

Pits, x10%/uL

Plts, x10*/pL
b

[— ¢ |

Pre 1mo 3mo 6 mo 12 mo

Figure 2. Laboratory course of platelet count responders in successful
eradication cases (79 cases) (A) and unsuccessful eradication cases
(9 cases) (B) followed for more than 12 months. The platelet count in

most responder cases began to increase 1 month after eradication and
continued to increase gradually.
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Table 5.

Previous Idiopathic Thrombocytopenic Purpura Treatment and Eradication Effect on Platelet Response 12 Months after Eradication

Platelet Response, n (%)

Treatment Eradication Effect No. of Cases Complete Remission Partial Remission No Response
No treatment Yes 40 11 (28) 16 (40) 13 (33)
No 7 343) 1014 3 (43)
Steroid treatment Yes 52 12 (23) 24 (46) 16 (31)
No 18 2(11) 3(17) 13 (72)
Other treatment Yes 18 3(17) 6 (33) 9 (50)
No 5 0 0 5 (100)
Splenectomy Yes 12 2(17) 5 (42) 5 (42)
No 3 0 0 3 (100)
Total Yes 122 28 (23) 51 (42) 43 (35)
No 33 5(15) 4(12) 24 (73)

respectively, of cases showing adverse effects. These prob-
lems were the main adverse reactions, and except in 1 case in
which the tendency to bleed became more serious, the
patients were able to overcome these events and complete
the eradication schedule.

4. Discussion

The incidence of H pylori infection in the general popula-
tion of Japan is approximately 10% to 40% until 40 years of
age, after which it increases to approximately 80% [18].
Because the incidence of H pylori infection in patients with
ITP does not seem to differ from that in the general popula-
tion of Japan, the incidence of H pylori infection in ITP is not
considered a specific feature of the disease.

H pylori infection did not influence the severity of the
clinical features of ITP. This retrospective study revealed that
the H pylori-positive group had a higher mean age and inci-
dence of hyperplastic bone marrow megakaryocytes, but
there was no evidence to explain the bone marrow findings.

The success rate of H pylori eradication in H pylori—positive
ITP cases was slightly lower than that found in gastric dis-
eases without ITP in Japan. The former was 78%, and the lat-
ter was 82% to 91% [19]. ITP treatment just before H pylori
eradication did not influence this rate. Eradication in
H pylori-positive ITP cases induced a significant increase in
platelet count in the successful eradication group compared
with that of the unsuccessful eradication group.

These findings suggest that H pylori infection is involved
in the mechanisms of thrombocytopenia in most ITP patients
in Japan who are older than 41 years. However, in the
younger generation, other, unknown factors must be
involved in the development of ITP.

Approximately 33% of the eradication failure group had
an increase in platelet count. Although it is difficult to explain
this response, a possibility is the occurrence of false-positive
results of the *C UBT, because an insufficient period of time
had passed to allow for an accurate result, or from inadequacy
in the '*C UBT itself. The other possibility is that reduction of
H pylori organisms shuts down the circuit of platelet immu-
nity or that another, unknown mechanism is at work [20,21].

The management of ITP initially or immediately prior to
eradication treatment did not influence the increase in
platelet count. That is, the platelet response rate in nontreat-

ment groups was higher than in any treatment group, but
there was no significant difference between them. This evi-
dence suggests that refractory ITP cases with H pylori infec-
tion should be eradicated prior to other treatment procedures.

Examination of the clinical course after H pylori eradica-
tion clearly showed that a significant increase in platelets
began 1 month after eradication and gradually continued to
increase to a plateau. This finding suggests that the effect of
eradication therapy on platelet counts can be predicted at an
early stage. Several cases relapsed within 6 months, but in the
remaining cases, platelet counts continued to increase for 12
months, even in the eradication failure group. The low inci-
dence of relapse is one of the benefits of eradication therapy
in H pylori—positive ITP cases.

In some cases, although eradication was successful, NR
cases occurred. Several possibilities may account for this
result. One possibility is that the UBT gave false-negative
results in some cases or that small numbers of organisms
remained after treatment and continued to stimulate an
immune reaction against the platelets, even though the UBT
gave negative results. An alternative is that H pylori-false-
positive cases were present. Eleven cases of H pylori infec-
tion had been detected initially by serum antibody test. The
other possibility is that this organism is not involved in the
thrombocytopenia in some H pylori-positive ITP cases and
another mechanism is taking place in these thrombocytope-
nia cases, because many other persons with H pylori infec-
tion do not develop thrombocytopenia.

This study confirmed previous reports with large-scale
retrospective analyses. That is, eradication of H pylori is
effective in significantly increasing platelet count, and this
organism is involved in the pathogenesis of some ITP cases
[4,12). However, the mechanisms of thrombocytopenia that
affect some persons with H pylori infection are unknown.

Several specific proteins derived from H pylori, such as
blood group Ag-binding adhesin, H pylori neutrophil activa-
tion factor, lipopolysaccharide (LPS), and CagA (cytotoxin-
associated gene A) protein, which is produced by the Cag
pathogenicity island gene, induce colonization of H pylori,
neutrophil infiltration, and cellular immunity. These agents
may be involved in the development of gastritis, gastric ulcer,
and MALT lymphoma [5,22]. However, it is not understood
why localized H pylori infection at the gastric mucosa devel-
ops into immune thrombocytopenia in some cases.
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The products derived from microorganisms such as LPS,
bacterial DNA, and viruses are able to act as adjuvants and
induce immune reactions to unrelated antigens [23]. Whether
this phenomenon is due to the ability of the organisms to
activate innate immunity and induce lymphocyte response in
a nonspecific way, by molecular mimicking, or both has not
been resolved. It recently was reported that platelet eluates
from H pylori-positive ITP cases reacted with CagA protein
[24]. This evidence seems to support the molecular mimick-
ing mechanism in ITP development with H pylori infection.
However, further investigations are required to confirm this
hypothesis.

Although many persons in the world have H pylori infec-
tion, only a very small proportion develop thrombocytope-
nia. This discrepancy can be explained, as a working hypoth-
esis, by the multiplicity of infective H pylori strains, diversity
of host immune responses, differences in the age of infected
persons, and environmental factors. In addition, genetic
effects are likely to play a significant role in the development
of thrombocytopenia [25,26].

Taken together, H pylori infections were involved in most
thrombocytopenic patients older than 40 years in Japan. In
addition, eradication therapy proved to be significantly effec-
tive in increasing platelet count in cases of short duration of
ITP, and this effect was found even in cases in which splenec-
tomy was not effective. The increase occurred soon after erad-
ication and continued for a long period without ITP treatment
in many cases, preventing bleeding events and improving the
quality of life in more than 60% of H pylori-positive ITP
patients. From these results, it is highly recommended that
eradication therapy be used as a first line of treatment in
H pylori—positive ITP cases because the treatment schedule is
economical and patients are not subject to adverse effects such
as those of steroid and other immunosuppressive therapies.
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