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Abstract
Background: Although some investigators have confirmed the association between H. pylori and chronic ITP in
adults, studies in pediatric patients are still few and have produced conflicting results. The study was carried out to
detect the prevalence of H. pylori among chronic ITP children and to investigate the impact of treatment of H.
pylori infection on platelet count response.
Results: The prevalence of H. pylori in chronic ITP children was 63%. The platelet count was statistically significantly
higher among H. pylori stool antigen (HpSA)-negative children. A significant difference was reported in which
platelet count increased from 70.55 ± 4.788 million/μL before H. pylori eradication therapy to 110.78 ± 15.128
million/μL after therapy.
Conclusion: We concluded that H. pylori eradication therapy was effective in increasing platelet count in H. pyloripositive chronic ITP patients.
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Background
Immune thrombocytopenic purpura (ITP) is mostly
thought to be an autoimmune disorder in which several
pathologic immune mechanisms participate in accelerated destruction as well as inhibition of production of
platelets. The end result is thrombocytopenia which is
defined as platelets less than 100 million/μL that leads
to clinical symptoms of bleeding [1]. ITP is classified as
an acute ITP where the duration of illness is less than 3
months, persistent ITP with a 3–12-month duration,
and chronic ITP with a duration of ≥ 12 months [2, 3].
Helicobacter pylori (H. pylori) is a spiral gram-negative
pathogenic bacterium found in the stomach of humans in
all parts of the world with high prevalence in developing
countries. It is the causal agent for several gastric diseases
including chronic gastritis, peptic ulcer, and gastric
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lymphoma. Furthermore, H. pylori infection is the single
most important risk factor for gastric cancer [4].
A pathophysiologic association between ITP and H. pylori
was initially suggested by Gasbarrini et al. in 1998 [5]. Although the pathogenesis of H. pylori-associated ITP is still
not confirmed, several studies have mentioned that
cytotoxin-associated gene A (cagA), a virulence factor of H.
pylori, elicits the production of anti-cagA antibodies that
cross react with platelet surface antigens resulting in
thrombocytopenia. However, there is a debate about whether
the eradication of H. pylori in chronic ITP results in an improvement in platelet count or not [6–8]. This study was
performed to investigate the impact of treatment of H. pylori
infection on platelet count response in chronic ITP children.

Methods
Study design and setting

The study was designed to conduct into two consequential phases as detailed hereafter:
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Phase I: a cross-sectional design was carried out in the
hematology clinic and inpatient of the pediatrics department during the period from January to December
2019 to explore prevalence of H. pylori among chronic
ITP children.
Phase II: interventional design among chronic ITP
children who were reported positively for H. pylori to
investigate the impact of treatment of H. pylori
infection on platelet count response.
Study population

The study was conducted on one hundred children,
through their regular visits to the hematology clinic for
follow-up. Target children aged 02–18 years old and diagnosed with chronic ITP through convenient sampling.
Inclusion criteria

Based on the criteria of the American Society of
Hematology (ASH) [9], children were diagnosed with
ITP when the initial platelet count is < 100000 to avoid
the confusing effect of the incident ITP therapies. Eligible children are those who have platelet count above
20000 and below 100000.
Exclusion criteria

Children with other causes of thrombocytopenia such as
HCV, HBV, or HIV, drugs, lymphoproliferative disorders, other auto-immune disorders, and children with
active life-threating bleeding at the time of recruitment
were excluded.
Sampling

The number of participants was estimated using the EpiInfo version 7 StatCalc designed by the Centers for Disease Control and Prevention (CDC) and the World
Health Organization (WHO). We exceeded the least required sample size to enhance statistical power and
avoid unpredicted low response rates.
Study procedures

The authors filled out a comprehensive questionnaire
for each patient, involving detailed history and physical
examination. We collected a venous blood sample from
each patient for laboratory investigation, including CBC
with a direct platelet count. Finally, stool samples were
collected in clean containers used for the detection of H.
pylori Ag; colored chromatographic immunoassay for
the qualitative detection of Helicobacter pylori antigen
using CerTest H. pylori detection kit (CERTEST BIOTEC, Spain). It is a strip consisting of a nitrocellulose
membrane pre-coated with mouse monoclonal antibodies against H. pylori on the test line (T) and with a
rabbit polyclonal antibodies against a specific protein on
the control line (C).
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Standard H. pylori eradication therapy

Treatment of H. pylori infection in the form of amoxicillin 50 mg/kg day, clarithromycin 15 mg/kg/day for 2
weeks, and proton pump inhibitor 1 mg/kg/day was
given to all cases for 1 month.
Reevaluation of their H. pylori status and platelet
count was done 6 months after stopping the treatment
to assess the efficacy of treatment of Helicobacter infection (whether the patient was cured of H. pylori infection or not) and to investigate the effect of H. pylori
eradication on the patient’s platelet count.
Ethical statement

The study was approved by the Research Ethics Committee of the Faculty of Medicine. The authors explained
the aim and procedures of the study for parents and assured the confidentiality of the data collected, as well as
that of the laboratory tests. We got informed consent
from parents of children prior to the recruitment.
Statistical analysis

We applied statistical analysis using SPSS version 15
(Statistical Package for the Social Science; SPSS Inc.,
Chicago, IL, USA). Data were presented as frequencies,
percentages, and mean ± standard deviation when appropriate. For numerical variables, the Mann-Whitney U
test or Kruskal-Wallis test was used for independent
samples and Wilcoxon signed-rank test for paired
(matched) samples. For categorical data, the chi-square
(χ2) test was performed. In case of expected frequency of
less than 5, the exact test was applied instead. Spearman
rank correlation equation was used for the correlation
between various variables. P values less than 0.05 were
considered statistically significant.

Results
One hundred children were enrolled in the study; 46
(46%) were males, and 54 (54%) were females. H. pyloripositive cases were found to have a mean age of 7.62 ±
3.6 years, while the negative ones had a mean age of 6.35
± 3.1 years. The platelet count was statistically significantly higher among H. pylori stool antigen (HpSA)negative children as depicted in Table 1.
A significant difference was reported in platelet count
before H. pylori eradication 70.6 ± 14.8million/μL while
after eradication therapy platelets count significantly increased to 110.8 ± 15.1 million/μL as shown in Table 2.
We followed up all the study patients for 6 months.
We found a significant sustained response in H. pylori
eradicated cITP cases. The reevaluation of HpSApositive cases showed that 35 patients (55.56%) had
complete recovery (CR), 21 patients (33.33%) had partial
recovery (PR), and 7 cases (11.11%) reported no response (NR) as shown in Table 3.
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Table 1 Baseline demographic and clinical characteristics of study patients
Characteristics

H. pylori stool antigen +ve (n = 63)

H. pylori stool antigen −ve (n = 37)

P valuea

Age in years (mean ± SD)

7.62 ± 3.6

6.35 ± 3.1

0.069

Males (n = 46)

25

21

0.01*

Females (n = 54)

38

16

Sex

Hemoglobin (g/dl) (mean ± SD)

10.802 ± 1.135

10.832 ± 1.079

0.89

WBCs (per/μl) (mean ± SD)

7.808 ± 1.8600

7.589 ± 1.6850

0.548

Platelet count (million/μL) (mean ± SD)

70.55 ± 4.78

85.66 ± 7.2

< 0.01*

total number of patients
a
Based on Student’s
test
*Statistical significance

Discussion
The role of treatment of H. pylori infection in ITP is controversial; in our research, we investigated the influence of
treatment of H. pylori infection in children with ITP.
ITP is believed to be an organ-specific autoimmune disorder. It is mediated by anti-platelet Abs that bind to host
platelets and megakaryocytes, speeding up platelet destruction by the reticuloendothelial system [10]. The autoantibodies primarily target platelet surface glycoproteins
such as GP Ib and GP IIb/IIIa. Although the provoking
factors for ITP are obscure, bacterial or viral infections are
noted to be related with the development of ITP, illustrating that infectious agents may perform a pivotal role in
the pathogenesis of a particular subset of ITP [11].
In chronic ITP, platelet counts may range between 1
million/μL and 100 million/μL. The threshold for
pharmacologic treatment depends on multiple factors,
including ongoing bleeding, risk factors for bleeding
(e.g., sports or an active lifestyle), anxiety, fatigue, access
to medical care, concomitant conditions, and medications [12]. Some studies have confirmed the association
between H. pylori and chronic ITP in adults, while studies in pediatric cases are few and have presented conflicting results [13].
In the present study, platelet count was statistically
significantly higher among H. pylori stool antigen
(HpSA)-negative children (85.7 [million/μL] ± 7.2) than
H. pylori stool antigen (HpSA)-positive children (70.6
[million/μL] ± 4.8). This may be explained by the autoAbs primarily target platelet surface glycoproteins such
as GP IIb/IIIa and GP Ib [11].

a

Mean

SD

P value

Before H. pylori eradication therapy

70.55

14.788

0.001*

Based on Student’s
test
*Statistical significance

Number (63)

Percent (%)

P value

Complete response

35

55.56

0.001

Partial responseb

21

33.33

No responsec

7

11.11

a

Platelet count in million/μL

a

Table 3 Evaluation of platelet counts in response of H. pylori
eradication therapy in HpSA-positive patients (N = 63)
items

Table 2 Platelet count before and after H. pylori eradication
therapy (N = 63)

After H. pylori eradication therapy

In our study, there was a significant rise in the mean
platelet count in (million/μL) in H. pylori-positive children from 70.6 ± 4.8 to 110.8 ± 15.1 after H. pylori
eradication therapy [P value < 0.001]. Stasi et al. and
Noonavath et al. found similar results.
This may be explained by that the CagA antigen of H. pylori might account for the cross-mimicry between H. pylori
and platelet glycoproteins. On the contrary, it has been
proved that platelet-associated IgG from 12 out of the 18
ITP patients detected H. pylori CagA protein and that crossreactive Ab levels were reduced after H. pylori eradication in
patients showed complete platelet recovery [6].
There is a great difference in prevalence of H. pylori
infection in chronic ITP (cITP) patients between studies.
Our study revealed H. pylori infection in 63% of chronic
ITP patients. A previous research, operated in Italy,
showed H. pylori prevalence estimate of 50% in chronic
ITP patients. Other studies in Japan showed that 75% of
the cITP cases were identified to have H. pylori infection. However, surveys conducted in French and North
American Caucasian cITP patients revealed a low prevalence rate [14]. Meanwhile, a prevalence rate of 50–80%
has been pronounced in studies from Japan, Iran, and
Korea [15]. It has already been illustrated that after
HPET treatment, the cITP of shorter duration responds
better compared to the long-standing ones [16, 17].
Regarding platelets recovery after H. pylori eradication
therapy, our study revealed that sixty-three children
were H. pylori stool antigens (HpSA) positive; thirty-five

a

110.78

15.128

Platelet count 150 million/μL
b
Platelet count 50–150 million/μL
c
Platelet count < 50 million/μL or an increase of < 20 million/μL after at least
6 months of follow-up [7]
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of them (55.56%) had a complete response after H. pylori
eradication therapy while twenty-one patients (33.33%)
had a partial response and 7 patients (11.11%) had no response. These results were statistically significant (P =
0.001) and consistent with results of other researches [7,
12]. In contrast to our study, Ahn et al. [18] reported a
poor response to H. pylori eradication treatment in patients suffering chronic ITP in Western countries. Another study reported that H. pylori eradication therapy
had no or poor effects on the platelet counts in the patients with cITP [19–22].

Conclusion
Accordingly, we conclude that H. pylori eradication therapy was effective in raising the platelet count in H. pylori-positive chronic ITP cases. Further researches are
recommended to determine other probable causative
factors concerned in the platelet recovery and to understand the process regulating the response to eradication
therapy.
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