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Abstract:
Background: Idiopathic thrombocytopenic purpura (ITP) is a hematological disorder characterized by sensitization of
platelets by autoantibodies leading to platelet destruction.). Recently, H. pylori has been found to be associated
with ITP and its eradication has shown improvement in platelet count
Objective: To determine the association of Helicobacter pylori infection in patients presenting with idiopathic
thrombocytopenic purpura (ITP).
Materials and Methods: From October 2012 to March 2013, fifty adult patients with ITP and fifty age and sex matched
healthy controls were investigated for the presence of H. pylori infection by Helicobacter pylori detection IgG
and IgM antibody using ELISA method.
Results: H. pylori IgM and H. pylori IgG: twelve patient (22%) and thirty nine patients (78%), of ITP patients had a
positive expression H. pylori IgM and H. pylori IgG, respectively compared with three (6%) and thirty one (62%)
patient in the control group. There was statistically significant difference between the mean of ITP patients and
healthy control groups.
Conclusion: The study confirms the existence of an association between H. pylori infection and ITP.
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Introduction:
Idiopathic thrombocytopenic purpura (ITP) is a
hematological
disorder
characterized
by
sensitization of platelets by autoantibodies leading to
platelet destruction. Although its cause remains
unclear, ITP is associated with several diseases,
including infections [1].
Helicobacter
pylori
is
a
Gram-negative
microaerophilic bacterium that colonizes the human
stomach of more than 50% of the world population.
It is recognized as the causative agent of active
chronic gastritis and is the predominant cause of
peptic ulceration, i.e., gastric and duodenal ulcers [2].
Additionally, H pylori is a cofactor in the
development of both adenocarcinoma and mucosaassociated lymphoid tissue (MALT) lymphomas,
and therefore has been designated as a class I
carcinogen by the World Health Organization [3].
Recently, H. pylori has been found to be associated
with ITP and its eradication has shown improvement
in platelet count [4].
Many hypotheses have been advanced about the
mechanisms by which H pylori may cause ITP [3].
One of them is molecular mimicry; according to
which H pylori could induce antibody production in
response to antigens that cross react against various
platelet glycoprotein antigens [5]. The possible role of
CagA-positive strains as a pathogenic candidate for
ITP was recognized in two molecular studies. The
first showed a decline in platelet-associated
immunoglobulin G in ITP patients after the
eradication of H. pylori infection as well as the
existence of a molecular mimicry between those
antibodies and the CagA protein. The second study
demonstrated that CagA antibodies cross-react with
a peptide specifically expressed by platelets of
patients with ITP.This study, as well as supporting
an association between CagA and ITP, also
proposed a possible explanation for the fact that ITP
may occur in only a small subset of patients infected
by CagA-positive strains [3].

The recent data of an Italian group, showing that the
prevalence of the H pylori Cag A gene was
significantly higher in patients with ITP than in a
control group [6]. Other putative targets of molecular
mimicry are Lewis (Le) antigens, which are
expressed by H pylori in a strain-specific manner. Le
antigens adsorb to platelets and might serve as
targets for anti-Le antibodies in patients with an
appropriate
genetic
background[7],
another
hypothesis suggests that molecular mimicry of CagA
or Lewis antigens and platelet antigens may initiate
the development of ITP, but with time continued
platelet destruction and epitope spreading may lead
to the development of chronic thrombocytopenia
refractory to eradication of H pylori infection [8]
.This model is reminiscent of the role played by H
pylori in the development of MALT lymphomas,
which initially may respond to bacterium eradication
but may subsequently develop new mutations
leading to autonomous disease [9].
Recently, Semple and colleagues demonstrated that
in the presence of antiplatelet antibodies, the LPS of
Gram negative bacteria can significantly enhance
Fc-dependent platelet phagocytosis [10, 11]. These
results suggest that infectious agents in combination
with antiplatelet antibodies could affect platelet
destruction in vivo, which may be at least one
explanation for why thrombocytopenia worsens in
some patients with ITP during infections and,
alternatively, resolves in other patients with ITP who
are treated with bacterial eradication therapy [12].
Other studies have shown that some strains of H
pylori bind von Willebrand factor (VWF) and induce
glycoprotein Ib (GPIb) – and FcRIIa-dependent
platelet aggregation in the presence of H pylori
antibodies [13]. Activation may promote platelet
clearance and antigen presentation, which augments
production of antibacterial antibodies. Somatic
mutation may lead to the development of antibodies
that either recognizes bacterially derived factors that
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bind to platelets or cross-react with platelet antigens

H. Pylori infection was detected H.pylori (IgG &
IgM) antibody in patients and controls sera using
serological method
the enzyme-linked
immunosorbent assay (ELISA) (Novotech/germany)
for detecting IgG and Monbind /USA) for detecting
IgM.

[14].

Both H pylori infection and ITP are associated with
a polarized Th1-type phenotype [15, 16]. Accordingly,
it may be speculated that H pylori infection creates
an immunological environment that facilitates the
onset and/or persistence of ITP [17].
They document induction of platelet aggregation
by H pylori in vitro and show that this effect is
strain-dependent. Using both the proaggregatory
strain (Hp49503) and non aggregatory strains
(Hp42504, Hp51932), they demonstrate an essential
role for P-selectin and Hp IgG antibody (Hp IGs)
in H pylori–induced platelet aggregation. This
reaction was completely inhibited by anti –P-selectin
antibodies. The presence of H pylori was shown by
demonstration of Hp-specific urease gene fragment
in the aggregates. They propose that binding of
bacteria/Hp IGs to platelet FcγRIIA receptor
activates platelets to release granules and to induce
surface P-selectin and von Willebrand factor,
leading to aggregation. They also looked into
platelet apoptosis evidenced by annexin V binding
and membrane blebbing, and observed that both
proaggregatory and non aggregatory strains induced
apoptosis. Taken together, they conclude that
platelet aggregation and apoptosis induced by
certain strains of H pylori leads to thrombocytopenia
[18].

Detection H.pylori IgG antibody.
Reagent and sample preparation:
All reagents are brought in room temperature (15 –
25˚C) before use.
Wash solution is diluted (1 + 20) with fresh
deionized water.
Stability up to 60 days at (15 – 25˚C)
The patient's sera were diluted by mixing with
vortex 10 µ sera +1000µ dilution buffer and
incubated at least 5 min.
Assay procedure:
Dispend 100µ of standards, and diluted samples
were added to the appropriate wells, mixed
carefully. Covered with foil and incubated 1hour at
37˚C.After incubation the microtiter plate was
washed 3 times by adding 300µ washing buffer to
each wells.100µ of H.pylori anti- IgG conjugate was
added to each well. Covered with foil and incubated
30 min at 17 - 25˚C. After incubation the microtiter
plate was washed 3 times by adding 300µ washing
buffer to each wells. 100µ of substrate reagent was
added to each well. Covered and incubated in dark
15 min at room temperature. 100µ of stop solution
was added to each well. Mixed carefully. The optical
density (O.D) was read at 450 nm as the primary
wavelength and 620 nm as the reference wavelength
using a microtiter reader.

Materials and methods:
This study included 100 subjects, 50 of them were
apparently healthy volunteers who considered as a
control group, while 50 serum samples were
collected from ITP patients. The sampling and work
conducted at National Center of Hematology / AlMustansiriya University from
October /2012 to
March /2013.
The average age of ITP patients was 17 – 69 years
and gender were 14 males and 36 females, which
matched to controls group.
All patients with ITP, defined according to the
criteria set forth in the American Society of
Hematology (ASH) Guidelines [19].
Complete blood count and examination of peripheral
blood smear were done to confirm the diagnosis of
ITP.

Calculation of the result:
The standard curve was generated by plotting the
O.D (450) obtained for each of the standard
concentration on (linear/linear) graph paper in a
system of coordinates against their corresponding
concentration (0,15,75,and 150 NTU/ml) and draw a
standard calibration curve (absorbance value on the
vertical y – axis , concentration on the horizontal x –
axis ).
Read result from this standard curve employing the
absorbance value of each patient specimen Finger
(1).
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Figure 1: H.pylori IgG calibration curve
Detection H.pylori IgM:
Reagent preparation:
All reagents should be allowed to reach room
temperature (25 ˚C) before used. Diluted 1 volume
of wash buffer (20X) with 19 volume of distilled
water.
The patient's sera, negative control, positive control,
and calibrator were diluted by adding 10 µ+ 400µ
dilution buffer mixed well with vortex and incubated
diluted sample at least 5 min .

wavelength and 620 nm as the reference wavelength
using a microtiter reader.
Calculation of result
Calculate the H. pylori IgM EIA Index of each
determination by dividing the mean values of each
sample by calibrator means value.
Results
The comparison of these two categories (the ITP
group fifty patients mean age (40±2.1 years) with
mean Platelet count (79.1±10.1) x 109/L with the
control group fifty healthy control with a mean age
(40.2 ± 2.0years) and mean platelet count (253±72)
x109/L showed substantial variations in the
expression of H. pylori IgM and H. pylori IgG :
twelve patient (22%) with mean platelet count
(69.17±14.7) x109/L and thirty nine patients (78%)
with mean platelet count (73.92 ±9. 18) x109/L, ITP
patients had a positive expression H. pylori IgM and
H. pylori IgG, respectively compared with three
(6%) and thirty one (62%) patient in the control
group. There was statistically significant difference
(p=0. 02) between the mean of ITP Patients and
healthy control groups In case of detection acute
infection of H. pylori IgM Table (1).

Assay procedure:
Hundred µl of diluted samples, calibrator, and
controls were added to the appropriate wells, mixed
carefully. Covered and incubated 30 min. at room
temperature. After incubation the microtiter plate
was washed 4 times by adding 300µl washing buffer
to each wells and one time with distilled water.
100µl of Helicobacter pylori anti- IgM conjugate
was added to each well. Covered and incubated 30
min at room temperature. After incubation the
microtiter plate was washed 4 times by adding 300µl
washing buffer to each wells and one time with
distilled water. 100µl of substrate reagent was added
to each well. Covered and incubated in dark 20 min
at room temperature. 100µ of stop solution was
added to each well. Mixed carefully. The optical
density (O.D) was read at 450 nm as the primary

Table (1): Comparison of acute infection H.pylori IgM between ITP patient and healthy control.
Parameter
ITP Patient
Control
p-value
n=50
n=50
95% Confidence interval
0.84 – 0.95
0.73 – 0.86
H. pylori IgM
0.02*
(%)
Mean± SE
0.89 ± 0.027
0.79 ± 0.03
* (P<0.05), ** (P<0.01), NS: Non-significant.
In case of H. pylori IgG, there was statistically highly significant difference (p < 0.001) between ITP group and
healthy control group Table ( 2) .
Table (2): Comparison of infection H.pylori IgG infection between ITP patient and healthy control.
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ITP Patient
n=50
95% Confidence interval
(%)
Mean± SE

51.4 – 76.1

Control
n=50
40.1 – 67.5

63.7 ± 6.14

53.8 ± 6.8

p-value
<0.001**

* (P<0.05), ** (P<0.01), NS: Non-significant.

Discussion:
The detection method in these studies was
serological method detection antibodies IgG and
IgM in ITP patient and control.
The prevalence of H.pylori – IgG positivity in the
ITP group was 78% was highly significant when
compared with control group 62% (P <0.001),
while the prevalence of H. pylori - IgM positivity in
the ITP group was 22% was significant when
compared with control group 6%(P=0.02) .
The current result was supported by reports
described by other investigators [4, 20] which found H.
pylori infection should be considered in the
differential
diagnosis
of
all
cases
of
thrombocytopenia, and should be eradicated in all H.
pylori-positive patients with thrombocytopenia.
The actual pathogenetic mechanisms between H.
pylori and ITP have not been clarified yet. There are
many speculations about pathogenesis of ITP in
patients with H. pylori infection. It is suggested that
active H. pylori infection triggers humeral and
cellular immune responses, which probably induce
H. pylori-associated diseases including ITP through
molecular mimicry [21]. Furthermore, many data
indicate that the effect of eradication treatment for
H. pylori probably depends on genetic factors of the
host, strains of the bacterium or existing ethnic
factors. According to these data, H. pylori infection
influences the pathophysiology of ITP through
various mechanisms [22, 23].
The Cag A antigen of H.pylori could be responsible
for cross – mimicry between H. pylori and platelets
glycoproteins[3].This hypothesis was not confirmed
by Michel and his colleges who tested platelet elutes
from three H. pylori positive patients with ITP for H.
pylori antibodies, but none was found to be
positive[24]. Conversely Takashashi and his
colleagues showed that eluted platelets- associated
immunoglobulin G from 12 out of 18 ITP patients'
recognized H. pylori Cag A protein and that crass
reactive antibody level decreased following H.
pylori eradication in patient who shoed complete
platelet recovery [25].
Another factor responsible for molecular mimicry
may be the babA gene (blood group antigen –
binding adhesion gene) expressed by some H.pylori
strains, which codifies for antigenic epitopes which
recognize sequences of Lewis blood group (Le
antigens): these antigens are adsorbed by platelets
and could become the target for anti – Le antibodies

produced by some patient with susceptible
background [7].
The development of thrombocytopenia in H.pylori
patient infection may also depending on genetic
influence .In fact, observed a difference in HLA
class II allele patterns ITP patient with or without H.
pylori infection [26].
Overproduction of TNF-α can lead to autoimmune
disease. Hence, H. pylori–induced alterations in
cytokine profiles might promote development of
immune thrombocytopenia [20].
Conclusion:
The study confirms the existence of an association
between H. pylori infection and idiopathic
thrombocytopenic purpura. Further in vestigations
on a larger number of patients might allow a better
definition of the true prevalence of H. pylori
infection in patients with ITP.
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