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Abstract

Helicobacter pylori (H. pylori) is one of the factors
involved in the pathogenesis of various gastrointestinal
diseases and may play a potential role in certain extra-
intestinal diseases. H. pylori infection are mainly
acquired during childhood, and it has been reported
that in endemic areas of China the infection rates are
extraordinarily higher in HSP children, particular those
with abdominal manifestations. Furthermore, eradication
therapy may ameliorate Henoch-Schonlein purpura (HSP)
manifestations and decrease the recurrence of HSP.
Therefore, results suggested that detection of 4. pylori
infection by appropriate method ought to be applied in
HSP children. Current evidences indicate that local injury
of gastric mucosa and immunological events induced
by H. pylori infection are involved in the development
of HSP. Increased serum IgA, cryoglobulins, C3 levels,
autoimmunity, proinflammatory substances and molecular
mimicry inducing immune complex and cross-reactive
antibodies caused by H. pylori infection might play
their roles in the course of HSP. However, there are no
investigations confirming the causality between H. pylori
infection and HSP, and the pathogenesis mechanism is
still unclear. More bench and clinical studies need to be
executed to elaborate the complex association between A.
pyilori and HSP.
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Core tip: This is the first comprehensive review to
report current clinical and bench studies focusing on the
potential role of Helicobacter pylori infection in Henoch-
Schonlein purpura children. We also presented the
possible mechanism underlying their association and the
questions need to be addressed in the future studies.
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INTRODUCTION

Helicobacter pylori (H. pylori) is a gram-negative spiral,
flagellated and microaerophilic bacterium colonizing
human gastric mucosa as a significant factor involved
in the pathogenesis of various gastrointestinal diseases.
Evidences indicate that this bacteria may participate in
certain extra-intestinal disease progression via various
comprehensive mechanisms!" >, Recently, H. pylori infection
or H. pylori induced gastritis was observed to be related
to iron-deficiency anemia (IDA)*®, and the eradication
therapy was reported to be effective in improving ferrintin
level or even curing IDA**?, Similar relationship between
idiopathic thrombocytopenic purpura (ITP), a common
hematologic disease in children, and H. pylori infection was
also revealed by amount of physician-conducted clinical
studies'**®, In the Asia-Pacific Consensus Guidelines
and European Helicobacter and Microbiota Study Group
Consensus 2012, it was recommended that eradication
of H. pylori infection was necessary in certain patients
with chronic ITP"®?, Furthermore, IDA and ITP were
considered to be the extra-intestinal diseases related to H.
pylori infection confirmed by many dlinical trials'**®*4,
Several relatively weaker evidences indicated that H.
pylori infection or its related immune response possibly
had interferences with some other extra-intestinal
diseases, like cardiovascular, neurological and endocrine

disorderst*3",

H. PYLORI INFECTION AND HENOCH-
SCHONLEIN PURPURA

Henoch-Schonlein purpura (HSP) is a common disease
in children. It is characterized by IgA-deposits in vessel
walls and renal mesangium and defined as acute
leukocytoclastic vasculitis of small vessels. Although it
is known that the cause of HSP is various, infectious
agents are considered as the most important etiological
factors®?, Besides the purpura, gastrointestinal
manifestations, usually noted as abdominal colic and
intra-gastrointestinal hemorrhage, are concomitant during
the course of disease and associated with therapeutic
strategy and prognosis.

On the other hand, the prevalence of H. pylori ranges
from 20% to 80%, which makes its infection popular
worldwide®, Patients get infected predominantly in
childhood and persists germ-carrying status mostly
through their lifetime™". Few infected-individuals will
develop upper gastrointestinal disorder, majority of them
keep asymptomatic lifelong. Thus many of these children
get diagnosed only after other diseases causing intestinal
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manifestations.

The possible relation between H. pylori infection and
HSP was firstly enlightened by several cases reports in
adults suffering HSP and gastritis simultaneously?®>?.,
The H. pyiori infection could be detected by both *C-urea
breath test. The golden standard of diagnostic relied on
gastric mucosal biopsy. Reinauer et af*® reported that
in a HSP and chronic gastritis case with diagnosed H.
pylori infection, the purpura, intestinal symptoms and
albuminuria disappeared after eradication treatment.
However, the patient was detected to be infected again
while the purpura recurred 10 mo later, while the sym-
ptoms improved after elimination of H. pylori. Mozrzymas
et al*® and Mytinger et al™ respectively presented the
cases of children with this issue. It was also reported
that in children with HSP and duodenal ulcer, purpura
manifestations were ameliorated after H. pylori eradication
was utilized.

Quantity of articles in China reported their investi-
gations on the potential association between H. pylori
infection and HSP"**%, Different from the literatures of
cases from Western country, quite a lot of Chinese studies
had enough sample sizes to perform cohort study, thus
the results might be more reliable. Yuan et a*® reported
a retrospective study with the largest sample size, which
included 186 HSP patients and 150 control cases. Anti-
Hp IgG test was utilized as diagnostic method to detect
H. pylori infection. Forty point nine percent (76/186) of
patients in HSP group and 15.3% (23/150) of controls
were confirmed to be infected. Based on the outcomes,
the authors concluded that the infection was related to
HSP occurrence!®!, In another research with the largest
follow-up sample size, Li et al**! claimed that OCA (O:
Omeprazole; C: Clarithromycin; A: Amoxicillin) eradication
treatment was effective in preventing HSP recurrence in
those cases infected by H. pylori simultaneously, which
were confirmed by rapid urease test (RUT).

A meta-analysis had been made to get the pooled H.
pylori infection rate and identify the relativity between
the two diseases™". One thousand three hundred and
nine cases, including 749 HSP children and 560 healthy
controls were enrolled in the pool analysis. The infection
rates among the HSP children showed a wide range,
which was from 22% to 75%, while those were only 3%
to 44% in the healthy controls. Utilizing the data from
10 studies, the meta-analysis got a conclusion that this
bacterial infection was statistically significantly associated
to the increased occurrence of HSP with nearly 4
folds of risks in Chinese children (OR = 3.80, 95%CI:
2.54-5.68, P < 0.001). This study also claimed that the
eradication therapy might play a protective role in the
HSP recurrence, based on the data of 4 available studies
(RR = 0.38, 95%CI: 0.25-0.58, P < 0.001) (Table 1).

It was interesting to see that the infection rate in
HSP children reported in China varied in regions, which
might be the outcome of combination of the different H.
pylori infection prevalence and HSP incidence rate. In
addition, researcher agreed that there was a geographic
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Table 1 Brief view of current clinical control studies that focusing on the relationship between Henoch-Schonlein purpura and

Helicobacter pylori infection in Chinese children

Ref. Year Total Healthy control HSP Gastrointestinal HSP HP in HSP children (%) HP in control (%) Eradication therapy
Wang et al™ 2004 65 30 35 30 22.86 3.33 Yes
Zhang et al*!) 2004 120 60 60 - 38.33 23.33 No
Lv et al™ 2005 62 28 34 11 23.53 3.57 No
Li et al*” 2006 270 120 150 90 60.00 4417 Yes
Chen et al™! 2006 62 28 34 11 23.53 3.57 No
Wang et al™ 2007 98 30 68 36 44.12 6.67 Yes
Yuan et al'*" 2007 336 150 186 118 40.86 15.34 Yes
Li et al*” 2008 69 30 39 = 74.36 4333 Yes
Li et al™ 2008 102 42 60 40 58.33 28.57 Yes
Xia et al™ 2008 67 30 37 37 54.05 23.33 No
Gao et al™ 2009 120 40 80 51 62.50 12.50 No

HSP: Henoch-Schonlein purpura.

variation of H. pylori strains varies around the world®?.
Cytotoxin-associated gene A (Cag-A) positive strains
was dominant among the isolated East-Asia H. pylori,
whereas cag-A negative could be identified in up to 20%
to 40% strains from Europe or Africa. Cag-A positive H.
pylori strains from above continent showed differences
in the repeating sequences numbers from each other,
which resulted in variant abilities to infect the host and
cause manifestations™***. Similar status was observed
when taking vacA, another important virulence of
H. pylori, into consideration®*®, This might be the
background of why HSP cases with concurrent H. pylori
infection were rare in western countries (especially those
developed one) but commonly encountered in East-
Asia area. Thus, the current foundation of assuming the
potential relation between H. pylori infection and HSP in
Western population might not be that solid as in Eastern
population.

The diagnosing method was another part that might
influence the practice of exploring such possible relations.
All the case reports confirmed bacterial infection
with biopsy, which was the gold standard of H. pylori
infection®>*%*1, However, only 3 of these cohort studies
above applied RUT, which was based on the tissues
biopsied using endoscopy™****, Five studies diagnosed
the infection with urease breath test, the others only
adopted serum anti-Hp immunoglobin (IgG mainly)
test to identify the diagnosis!®****°! It was known to
all that IgG could be detected in the humoral immune
system long after H. pylori infection or eradication, thus
there might be several false positive cases confounded in
the samples.

Another concern was the gastro-duodenoscopic
manifestations of HSP. In these patients with obvious
abdominal symptoms, endoscopy was considered to be
a useful tool to confirm the diagnosis and exclude other
surgical emergencies. It was reported that duodenum
was the most common site of lesions, other sites like
gastric antrum, body and angle, but never cardia or
esophagus®”. Endoscopic findings include Erythema,
edema, petechiae, ulcers and other intraluminal lesions
consisted of common endoscopic findings of HSP™®,
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These manifestations overlapped with those of H. pylori
infections more or less, thus bacteria detection was
crucial in the treatment of certain patients.

It was unable to distinguish the H. pylori infection
timing during the progression of HSP by using current
study evidences. Intestinal manifestations may occur at
any period of HSP courses, which would be the clue to
detecting the H. pylori infection. No evidences were able
to clarify whether the patients got infected before or after
HSP symptoms appeared. It was reported that anti-H.
pylori 1gG level was relatively higher in HSP patients
serum, comparing to that in healthy controls, while it
was far from revealing the influence of bacterial infection
on this autoimmune disorder™. Even clinic studies
suggested there was strong relationship between H.
pylori infection and HSP; researchers could not confirm
that bacterial infection triggering the development of
HSP. In addition, although HSP could be triggered by
other infectious conditions, particular some respiratory
infections, the limitation of their retrospective background
made it impossible to exclude all the infectious or allergic
diseases.

Moreover, there were no uniform criteria or parameters
to evaluate the effectiveness of H. pylori eradication
therapy in treating those HSP children suffering the
infection. Because of their retrospective basics, the
studies which indicated the effectiveness of eradication
therapy in control HSP recurrence were not high quality
evidences. Prospective well-designed clinical trials might
eliminate the skepticism. Therefore, it was urgent to find
out the appropriate diagnosing methods and indicators
for detecting H. pylori infection. It was also necessary
to establish the standard to assess the effectiveness of
eradication therapy in HSP children.

BIOLOGIC MECHANISM BENEATH HSP
AND H. PYLORI/ INFECTION

It is known to all that pathogenesis of HSP remained
unclear. The clinical characteristics of HSP were the
consequences of systemic leukocytoclastic vasculitis
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with polymeric immunoglobulin A (pIgA), activated
complements (C3 or C5) and certain fibrinogen/fibrin
deposited in vessel walls, without IgG or IgM deposition.
The immune complex between these elements in skin,
gut, kidney and other organs resulted in the purpura,
intestinal manifestation, nephritis and other relatively
rare symptoms. Most investigators agreed that IgAl
was crudial in the progression of HSP®*?, Thus it could
be speculated that any pathogens that were capable
of initiation type Il allergic reaction with elevating
serum IgAl antibody levels and conducted systematic
vasculitis might be indispensable in HSP progression.

H. pylori infection could also be diagnosed in IgA
nephropathy patients, which shared several similarities
with HSP. High level of serum anti-Hp IgA and disposition
of pIgA in glomerular were two significant ones among
the characteristics®®. H. pylori infection can cause the
incline of the serum levels of IgA, C3 and cryoglobulins,
which is deduced to promote the immune complexes
formation and increase the risk of HSP occurrence®. A
study in adult patients revealed that, when compared to
healthy controls, anti-Hp IgG levels in the acute phase
of HSP and anti-Hp IgA/IgG ratios in the remitting phase
were significantly higher'®!. However, there was no solid
evidence of bench studies clarifying that whether the
immune responses or abnormalities induced by H. pylori
infection was associated with HSP or responsible for
triggering the pathological process of the disease.

H. pylori infection resulted in bacterial invasion
into gastric mucosa, which led to the direct damage
to the physical barrier. Strong systemic humoral and
cellular immune responses might be induced. It was
assumed that such immune response might be able
to coordinate the cross-talk between the infection of
H. pylori and certain extra-gastrointestinal diseases,
embracing autoimmunity, pro-inflammatory substances
and molecular mimicry inducing immune complex and
cross-reactive antibodies'®®. During the course, Ig A
was secreted by the mucosa. Although this antibody
was capable of inhibiting the adoption of bacterial
antigen, preventing the adhesion and movement of H.
pylori, and neutralization of toxin®®, the secretion was
commonly over-activated.

H. pylori infection prognosis relied on the interaction
among variant factors, such as virulence of dominant
bacteria strain, host characteristics, and environmental
influences. The product of vacuolating toxin gene A
(vacA) and cagA were the main virulence factors of
H. pylori. The vacA and cagA alleles, encoding the
most important H. pylori virulence proteins VacA
and CagA, contribute to the isolation of China and
Western countries bacterial strains for the functional
polymorphism. Based on the high toxigenicity of
Chinese H. pylori strains and relatively low toxigenicity
of strains in western countries, we hypothesize that
vacA or cagA might participate in the progression of
HSP through a complicate and unknown mechanism.
Experimental research focusing relationship of H. pylori
and atherosclerosis indicated that cagA antigen mimicry
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the peptides of vascular wall, which also suggested
that cagA antibody would damage the endothelium.
Another study suggested that cagA increased the
secretion of IgA1 a dose-/time-dependent manner.
Furthermore, it also indicated that cagA could promote
the underglycosylation of IgA1 in B cells”".

H. pylori infection also conducted the massive
secretion of inflammatory mediators, like interleukin
(IL)-6, IL-12, IFN-y, TNF-a, etc. By their complicated
interaction network, these cytokines participated in the
inflammatory response directly or indirectly. Cellular
immune response triggered by the infection was
another mechanism that might influence the course of
HSP. It was reported that CD4*/Treg cells proliferation
was incited by H. pylori infected dendritic cells with the
mediation of IL-1B, the secretion of which was stimulated
by vacA and y-glutamyl transpeptidase”>’*. However,
no significant difference in Treg cell level was identified
between HSP patients and healthy controls’>7®, In
contrast, Th17 cells activation was also reported to be
a functional part of H. pylori induced inflammation, and
its concentration was demonstrated to be higher in HSP
cases'””). These results suggested that more details of
cellular immune reaction beneath the fact of H. pylori
infection needed further studies to explore.

Molecular mimicry was another approach of H.
pylori in inducing autoimmune diseases. For example,
human Lewis determinants [Le(x) and/or Le(y)] and H
determinants expression could be detected in a majority
of isolated H. pylori strains. While in some other strains,
the detected components changed to Le(a), Le(b) and
sialyl-Le(x)"®”%), All the determinants were located in
the O-chain of the surface lipopolysaccharide. In the
preliminary researches, it was indicated H. pylori could
evade host responses and evoke autoantibody responses
to Le antigens with the help of certain molecular mimicry.
Moreover, one study hypothesize that anti-Le autoreactive
antibodies induced by H. pylori infection were involved in
the progression of autoimmune disorders®®. However,
there is lack of clinical evidences could support this issue till
now. The role of molecular mimicry in immune disorders,
like HSP, requires further comprehensive analysis of T cells
and autoantibodies functions. More functional research
and clinical studies may focusing on Le antigens and other
components in surface lipopolysaccharide of H. pylori.

CONCLUSION

Extra-gastric disorders were important aspects of H. pylori
infection and diseases-correlated to the progression,
which was proved by more and more clinical researches
in children. Current studies suggested the latent rela-
tionship between the infection and HSP in children.
Therefore, detecting H. pylori carrying status in HSP
children, particular those with abdominal manifestations
is indispensable in endemic areas. Diagnostic methods
which are able to confirm the current infection situation
are recommended to detect existence of H. pylori in
HSP patients. However, it remained unclear how the
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bacterial infection got involved in the progression of HSP.
Considering the evaluation of the eradication therapy
effectiveness in HSP children with H. pylori infection is not
available, more robust evidences, such as randomized,
placebo-controlled, double-blind large sized studies with
appropriate diagnostic methods, would be conducted to
reveal the potential association between H. pylori and
HSP and to judge whether eradication therapy should be
applied in those children.

Yet, despite some investigation suggested correlations
of H. pylori infection with HSP in children, there remained
many unanswered questions need to be addressed,
which may lead to a further comprehension of H. pylori's
role in HSP, and to improve therapeutic and preventative
strategies: (1) Latest clinic reports had significant dr-
awbacks of sample size and study method. Large
sample sized prospective clinic studies or nation-wide
epidemiological studies need to be conducted to confirm
the correlation or causality between H. pylori infection
and HSP; (2) Most of current clinical studies were from
Asia, particularly from China. Researchers might need to
consider whether H. pylori strains with high toxicity differed
from those with low toxicity in inducing or exacerbating
HSP; (3) Further researches are also required to explore
whether H. pylori infection is the cause of HSP or just
only concurrent infection; (4) It is also necessary to
know whether the existence of H. pylori induces those
abdominal manifestations in HSP progression; (5) Long-
term intensive follow-up of HSP recurrence post radical
therapy is needed to identify the possible relationship
between HSP infection and H. pylori, and to see the
effect of such treatment on controlling recurrence; (6)
Future studies answer that whether endoscopy can be
a supplementary diagnostic tool when suspected HSP
patient with significant digestive symptoms but no
typical purpura; and (7) Basic mechanism of crosslink
between the two diseases requests more bench studies to
illuminate.

REFERENCES

1 Malfertheiner P, Megraud F, O’Morain C, Bazzoli F, EI-Omar
E, Graham D, Hunt R, Rokkas T, Vakil N, Kuipers EJ. Current
concepts in the management of Helicobacter pylori infection: the
Maastricht III Consensus Report. Gut 2007; 56: 772-781 [PMID:
17170018 DOLI: 10.1136/gut.2006.101634]

2 Gasbarrini A, Franceschi F, Armuzzi A, Ojetti V, Candelli M, Torre
ES, De Lorenzo A, Anti M, Pretolani S, Gasbarrini G. Extradigestive
manifestations of Helicobacter pylori gastric infection. Gut 1999; 45
Suppl 1: 19-112 [PMID: 10457029 DOI: 10.1136/gut.45.2008.19]

3 Leontiadis GI, Sharma VK, Howden CW. Non-gastrointestinal tract
associations of Helicobacter pylori infection. Arch Intern Med 1999;
159: 925-940 [PMID: 10326935 DOI: 10.1001/archinte.159.9.925]

4 Parkinson AJ, Gold BD, Bulkow L, Wainwright RB, Swaminathan
B, Khanna B, Petersen KM, Fitzgerald MA. High prevalence of
Helicobacter pylori in the Alaska native population and association
with low serum ferritin levels in young adults. Clin Diagn Lab
Immunol 2000; 7: 885-888 [PMID: 11063492 DOI: 10.1128/
CDLI.7.6.885-888.2000]

5 Choe YH, Oh YJ, Lee NG, Imoto I, Adachi Y, Toyoda N,
Gabazza EC. Lactoferrin sequestration and its contribution to iron-
deficiency anemia in Helicobacter pylori-infected gastric mucosa. J
Gastroenterol Hepatol 2003; 18: 980-985 [PMID: 12859729]

Raishidenge ~ WJCP' | www.wjgnet.com

86

10

12

14

16

18

19

20

Cardenas VM, Mulla ZD, Ortiz M, Graham DY. Iron deficiency
and Helicobacter pylori infection in the United States. Am J
Epidemiol 2006; 163: 127-134 [PMID: 16306309 DOI: 10.1093/
aje/kw;j0o18]

Muhsen K, Barak M, Shifnaidel L, Nir A, Bassal R, Cohen D.
Helicobacter pylori infection is associated with low serum ferritin
levels in Israeli Arab children: a seroepidemiologic study. J Pediatr
Gastroenterol Nutr 2009; 49: 262-264 [PMID: 19525869 DOI:
10.1097/MPG.0b013¢31818f0a0d]

Queiroz DM, Harris PR, Sanderson IR, Windle HJ, Walker MM,
Rocha AM, Rocha GA, Carvalho SD, Bittencourt PF, de Castro
LP, Villagran A, Serrano C, Kelleher D, Crabtree JE. Iron status
and Helicobacter pylori infection in symptomatic children: an
international multi-centered study. PLoS One 2013; 8: 68833
[PMID: 23861946 DOI: 10.1371/journal.pone.0068833]

Choe YH, Kim SK, Son BK, Lee DH, Hong YC, Pai SH.
Randomized placebo-controlled trial of Helicobacter pylori
eradication for iron-deficiency anemia in preadolescent children
and adolescents. Helicobacter 1999; 4: 135-139 [PMID: 10382128
DOI: 10.1046/j.1523-5378.1999.98066.x]

Konno M, Muraoka S, Takahashi M, Imai T. Iron-deficiency
anemia associated with Helicobacter pylori gastritis. J Pediatr
Gastroenterol Nutr 2000; 31: 52-56 [PMID: 10896071 DOI: 10.109
7/00005176-200007000-00012]

Kostaki M, Fessatou S, Karpathios T. Refractory iron-deficiency
anaemia due to silent Helicobacter pylori gastritis in children. Eur
J Pediatr 2003; 162: 177-179 [PMID: 12655422 DOI: 10.1007/
s00431-002-1139-x]

Duque X, Moran S, Mera R, Medina M, Martinez H, Mendoza
ME, Torres J, Correa P. Effect of eradication of Helicobacter pylori
and iron supplementation on the iron status of children with iron
deficiency. Arch Med Res 2010; 41: 38-45 [PMID: 20430253 DOI:
10.1016/j.arcmed.2009.11.006]

Jaing TH, Yang CP, Hung 1J, Chiu CH, Chang KW. Efficacy of
Helicobacter pylori eradication on platelet recovery in children with
chronic idiopathic thrombocytopenic purpura. Acta Paediatr 2003;
92: 1153-1157 [PMID: 14632330 DOI: 10.1111/j.1651-2227.2003.
tb02476.x]

Yetgin S, Demir H, Arslan D, Unal S, Kogak N. Autoimmune
thrombocytopenic purpura and Helicobacter pylori infection
effectivity during childhood. 4m J Hematol 2005; 78: 318 [PMID:
15795919 DOI: 10.1002/ajh.20302]

Neefjes VM, Heijboer H, Tamminga RY. H. pylori infection
in childhood chronic immune thrombocytopenic purpura.
Haematologica 2007; 92: 576 [PMID: 17488677 DOI: 10.3324/
haematol.10940]

Bisogno G, Errigo G, Rossetti F, Sainati L, Pusiol A, Da Dalt L,
Colleselli P, Grotto P, Carli M. The role of Helicobacter pylori
in children with chronic idiopathic thrombocytopenic purpura. J
Pediatr Hematol Oncol 2008; 30: 53-57 [PMID: 18176181 DOI:
10.1097/MPH.0b013¢3181615613]

Ferrara M, Capozzi L, Russo R. Effect of Helicobacter pylori
eradication on platelet count in children with chronic idiopathic
thrombocytopenic purpura. Hematology 2009; 14: 282-285 [PMID:
19843384 DOI: 10.1179/102453309X12473408860181]
Treepongkaruna S, Sirachainan N, Kanjanapongkul S, Winai-
chatsak A, Sirithorn S, Sumritsopak R, Chuansumrit A. Absence
of platelet recovery following Helicobacter pylori eradication in
childhood chronic idiopathic thrombocytopenic purpura: a multi-
center randomized controlled trial. Pediatr Blood Cancer 2009; 53:
72-77 [PMID: 19301380 DOI: 10.1002/pbc.21991]

Fock KM, Katelaris P, Sugano K, Ang TL, Hunt R, Talley NJ, Lam
SK, Xiao SD, Tan HJ, Wu CY, Jung HC, Hoang BH, Kachintorn
U, Goh KL, Chiba T, Rani AA. Second Asia-Pacific Consensus
Guidelines for Helicobacter pylori infection. J Gastroenterol
Hepatol 2009; 24: 1587-1600 [PMID: 19788600 DOI: 10.1111/
j-1440-1746.2009.05982.x]

Malfertheiner P, Megraud F, O’Morain CA, Atherton J, Axon AT,
Bazzoli F, Gensini GF, Gisbert JP, Graham DY, Rokkas T, El-Omar
EM, Kuipers EJ. Management of Helicobacter pylori infection--the
Maastricht IV/ Florence Consensus Report. Gut 2012; 61: 646-664

February 8, 2016 | Volume 5 | Issuel |



21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

JRaishideng®

[PMID: 22491499 DOLI: 10.1136/gutjnl-2012-302084]

Afifi RA, Ali DK, Shaheen IA. A localized case-control study of
extra-gastric manifestations of Helicobacter pylori infection in
children. Indian J Pediatr 2011; 78: 418-422 [PMID: 21165719
DOI: 10.1007/s12098-010-0308-6]

Suzuki T, Matsushima M, Masui A, Watanabe K, Takagi A, Ogawa Y,
Shirai T, Mine T. Effect of Helicobacter pylori eradication in patients
with chronic idiopathic thrombocytopenic purpura-a randomized
controlled trial. Am J Gastroenterol 2005; 100: 1265-1270 [PMID:
15929755 DOI: 10.1111/j.1572-0241.2005.41641 x]

Rostami N, Keshtkar-Jahromi M, Rahnavardi M, Keshtkar-
Jahromi M, Esfahani FS. Effect of eradication of Helicobacter
pylori on platelet recovery in patients with chronic idiopathic
thrombocytopenic purpura: a controlled trial. Am J Hematol 2008;
83:376-381 [PMID: 18183613 DOI: 10.1002/ajh.21125]

Russo G, Miraglia V, Branciforte F, Matarese SM, Zecca M,
Bisogno G, Parodi E, Amendola G, Giordano P, Jankovic M, Corti
A, Nardi M, Farruggia P, Battisti L, Baronci C, Palazzi G, Tucci
F, Ceppi S, Nobili B, Ramenghi U, De Mattia D, Notarangelo L.
Effect of eradication of Helicobacter pylori in children with chronic
immune thrombocytopenia: a prospective, controlled, multicenter
study. Pediatr Blood Cancer 2011; 56: 273-278 [PMID: 20830773
DOI: 10.1002/pbc.22770]

Ikeda A, Iso H, Sasazuki S, Inoue M, Tsugane S. The combination of
Helicobacter pylori- and cytotoxin-associated gene-A seropositivity in
relation to the risk of myocardial infarction in middle-aged Japanese:
The Japan Public Health Center-based study. Atherosclerosis 2013;
230: 67-72 [PMID: 23958254 DOI: 10.1016/j.atherosclerosis.2013.0
6.013]

Chang YP, Chiu GF, Kuo FC, Lai CL, Yang YH, Hu HM, Chang
PY, Chen CY, Wu DC, Yu FJ. Eradication of Helicobacter pylori
Is Associated with the Progression of Dementia: A Population-
Based Study. Gastroenterol Res Pract 2013; 2013: 175729 [PMID:
24371435 DOLI: 10.1155/2013/175729]

Huang WS, Yang TY, Shen WC, Lin CL, Lin MC, Kao CH.
Association between Helicobacter pylori infection and dementia.
J Clin Neurosci 2014; 21: 1355-1358 [PMID: 24629396 DOI:
10.1016/j.jocn.2013.11.018]

Beydoun MA, Beydoun HA, Shroff MR, Kitner-Triolo MH,
Zonderman AB. Helicobacter pylori seropositivity and cognitive
performance among US adults: evidence from a large national
survey. Psychosom Med 2013; 75: 486-496 [PMID: 23697465 DOI:
10.1097/PSY.0b013e31829108¢3]

Hsieh MC, Wang SS, Hsieh YT, Kuo FC, Soon MS, Wu DC.
Helicobacter pylori infection associated with high HbAlc and type
2 diabetes. Eur J Clin Invest 2013; 43: 949-956 [PMID: 23879740
DOI: 10.1111/eci.12124]

Yang GH, Wu JS, Yang YC, Huang YH, Lu FH, Chang CJ. Gastric
Helicobacter pylori infection associated with risk of diabetes
mellitus, but not prediabetes. J Gastroenterol Hepatol 2014; 29:
1794-1799 [PMID: 24731067 DOI: 10.1111/jgh.12617]

Saulsbury FT. Henoch-Schonlein purpura in children. Report of
100 patients and review of the literature. Medicine (Baltimore)
1999; 78: 395-409 [PMID: 10575422 DOI: 10.1097/00005792-199
911000-00005]

Trapani S, Micheli A, Grisolia F, Resti M, Chiappini E, Falcini
F, De Martino M. Henoch Schonlein purpura in childhood:
epidemiological and clinical analysis of 150 cases over a 5-year
period and review of literature. Semin Arthritis Rheum 2005; 35:
143-153 [PMID: 16325655 DOI: 10.1016/j.semarthrit.2005.08.007]
Suerbaum S, Michetti P. Helicobacter pylori infection. N Engl
J Med 2002; 347: 1175-1186 [PMID: 12374879 DOI: 10.1056/
NEJMra020542]

Malaty HM, Graham DY. Importance of childhood socioeconomic
status on the current prevalence of Helicobacter pylori infection. Gut
1994; 35: 742-745 [PMID: 8020796 DOI: 10.1136/gut.35.6.742]
Reinauer S, Megahed M, Goerz G, Ruzicka T, Borchard F, Susanto
F, Reinauer H. Schonlein-Henoch purpura associated with gastric
Helicobacter pylori infection. J Am Acad Dermatol 1995; 33:
876-879 [PMID: 7593800 DOI: 10.1016/0190-9622(95)90426-3]
Machet L, Vaillant L, Machet MC, Biichler M, Lorette G.

WJCP | www.wjgnet.com

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Xiong L] et a/. The relationship between HP and HSP

Schénlein-Henoch purpura associated with gastric Helicobacter
pylori infection. Dermatology 1997; 194: 86 [PMID: 9031803 DOI:
10.1159/000246068]

Cecchi R, Torelli E. Schonlein-Henoch purpura in association
with duodenal ulcer and gastric Helicobacter pylori infection. J
Dermatol 1998; 25: 482-484 [PMID: 9714985 DOI: 10.1111/
j-1346-8138.1998.tb02440.x]

Mozrzymas R, d’Amore ES, Montini G, Guariso G. Schonlein-
Henoch vasculitis and chronic Helicobacter pylori associated
gastritis and duodenal ulcer: a case report. Pediatr Med Chir 1997,
19: 467-468 [PMID: 9595588]

Mytinger JR, Patterson JW, Thibault ES, Webb J, Saulsbury FT.
Henoch-Schonlein purpura associated with Helicobacter pylori
infection in a child. Pediatr Dermatol 2008; 25: 630-632 [PMID:
19067870 DOI: 10.1111/j.1525-1470.2008.00786.x]

Wang YL, Xue YZ. [Explore the relationship between Helicobacter
pylori infection and Henoch-Schonlein purpura). Sichuan Yixue
2004; 25: 176-177 [DOLI: 10.3969/j.issn.1004-0501.2004.02.031]
Zhang WY, Tong LZ, Zhan JF. [Relation study between Henoch-
Scholein purpura and Helicobacter pylori]. Guoji Yiyao Weisheng
Daobao 2004; 10: 21-23 [DOI: 10.3760/cma.j.issn.1007-1245.2004.1
4.009]

Lv X, Chen JG, Wang ZP. [Explore the association between
Helicobacter pylori infection and Henoch-Schonlein purpura in
children)]. Zhejiang Linchuang Yixue 2005; 7: 607 [DOI: 10.3969/
j.1ssn.1008-7664.2005.06.033]

Li H, Ding FY, Liu L, Xu Q. [Relationship between Helicobacter
pylori infection and Henoch-Schonlein purpura in children].
Shiyong Erke Linchuang Zazhi 2006; 21: 1398-1399 [DOI:
10.3969/.issn.1003-515X.2006.20.018]

Chen JG, Yang ZB. [The test of anti-Helicobacter pylori antibodies
in Henoch-Schonlein purpura children]. Linchuang Pifuke Zazhi
2006; 35: 11 [DOLI: 10.3969/j.issn.1000-4963.2006.01.038]

Wang BH, Zhou LQ, Zuo YH. [Relationship between Helicobacter
pylori infection and Henoch-Schonlein purpura with gastrointestinal
involvement in children). Zhongguo Dangdai Erke Zazhi 2007; 9:
367-369 [DOI: 10.3969/j.issn.1008-8830.2007.04.022]

Yuan JM, Chen HY. [Explore the relationship between Recurrent
Henoch-Schonlein purpura and Helicobacter pylori infection]. Yiyao
Luntan Zazhi 2007; 28: 67-68 [DOI: 10.3969/.issn.1672-3422.2007
.03.035]

Li YH, Zhu L, Shao XS, Jiang XH. [Explore the correlation of
Helicobacter pylori infection and Henoch-Schonlein purpura].
Zunyi Yixueyuan Xuebao 2008; 31: 398-400 [DOI: 10.3969/j.issn.1
000-2715.2008.04.033]

Li J, Liu HL, Ye Q. [Study of relationship between Helicobacter
pylori infection and Henoch-Schonlein purpura in children]. Yixue
Lilun Yu Shijian 2008; 21: 266-267 [DOI: 10.3969/j.issn.1001-7585
.2008.03.008]

Xia XM, Li XC, Kong SY. [Research on the relationship between
infection of pyloric helicobacterium and Henoch’s allergic purpura
among children]. Shanghai Yiyao 2008; 29: 267-269 [DOI: 10.3969/
j.1ssn.1006-1533.2008.06.014]

Gao XL, Huang YK, Liu M, Li Q, Zeng J, Li HL. [Henoch-
Schonlein purpura and different patterns of Helicobacter pylori
infection in children]. Shijie Huaren Xiaohua Zazhi 2009; 17:
198-201 [DOLI: 10.3969/j.issn.1009-3079.2009.02.017]

Xiong LJ, Tong Y, Wang ZL, Mao M. Is Helicobacter pylori
infection associated with Henoch-Schonlein purpura in Chinese
children? a meta-analysis. World J Pediatr 2012; 8: 301-308 [PMID:
23151856 DOI: 10.1007/s12519-012-0373-1]

Suzuki R, Shiota S, Yamaoka Y. Molecular epidemiology, population
genetics, and pathogenic role of Helicobacter pylori. Infect
Genet Evol 2012; 12: 203-213 [PMID: 22197766 DOI: 10.1016/
j-meegid.2011.12.002]

Van Doorn LJ, Figueiredo C, Mégraud F, Pena S, Midolo P,
Queiroz DM, Carneiro F, Vanderborght B, Pegado MD, Sanna R,
De Boer W, Schneeberger PM, Correa P, Ng EK, Atherton J, Blaser
MJ, Quint WG. Geographic distribution of vacA allelic types of
Helicobacter pylori. Gastroenterology 1999; 116: 823-830 [PMID:
10092304 DOI: 10.1016/S0016-5085(99)70065-X]

February 8, 2016 | Volume 5 | Issuel |



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

JRaishideng®

Xiong L] et a/. The relationship between HP and HSP

Yamaoka Y, Kikuchi S, el-Zimaity HM, Gutierrez O, Osato MS,
Graham DY. Importance of Helicobacter pylori oipA in clinical
presentation, gastric inflammation, and mucosal interleukin
8 production. Gastroenterology 2002; 123: 414-424 [PMID:
12145793 DOI: 10.1053/gast.2002.34781]

Yamaoka Y, Orito E, Mizokami M, Gutierrez O, Saitou N, Kodama
T, Osato MS, Kim JG, Ramirez FC, Mahachai V, Graham DY.
Helicobacter pylori in North and South America before Columbus.
FEBS Lett 2002; 517: 180-184 [PMID: 12062433 DOI: 10.1016/
S0014-5793(02)02617-0]

Nguyen TL, Uchida T, Tsukamoto Y, Trinh DT, Ta L, Mai BH, Le
SH, Thai KD, Ho DD, Hoang HH, Matsuhisa T, Okimoto T, Kodama
M, Murakami K, Fujioka T, Yamaoka Y, Moriyama M. Helicobacter
pylori infection and gastroduodenal diseases in Vietnam: a cross-
sectional, hospital-based study. BMC Gastroenterol 2010; 10: 114
[PMID: 20920280 DOI: 10.1186/1471-230X-10-114]

Zhao YX, Mei H, Xu PP. [Value of digestive endoscopy in the
diagnosis of Henoch-Schonlein purpura in children with digestive
tract symptoms). Zhongguo Dangdai Erke Zazhi 2012; 14: 634-636
[PMID: 22898289]

Sohagia AB, Gunturu SG, Tong TR, Hertan HI. Henoch-schonlein
purpura-a case report and review of the literature. Gastroenterol Res Pract
2010; 2010: 597648 [PMID: 20508739 DOL: 10.1155/2010/597648]
Nakagawa H, Tamura T, Mitsuda Y, Goto Y, Kamiya Y, Kondo
T, Wakai K, Hamajima N. Significant association between serum
interleukin-6 and Helicobacter pylori antibody levels among H.
pylori-positive Japanese adults. Mediators Inflamm 2013; 2013:
142358 [PMID: 24453409 DOI: 10.1155/2013/142358]

Saulsbury FT. Henoch-Schonlein purpura. Curr Opin Rheumatol 2010;
22: 598-602 [PMID: 20473173 DOI: 10.1097/BOR.0b013¢32833af608]
Davin JC, Ten Berge 1J, Weening JJ. What is the difference
between IgA nephropathy and Henoch-Schonlein purpura nephritis?
Kidney Int 2001; 59: 823-834 [PMID: 11231337 DOI: 10.1046/
j-1523-1755.2001.059003823 .x]

Touchard G, Maire P, Beauchant M, Doeuvre P, Babin P, Pecheur H,
Becq-Giraudon B, Matuchansky C. Vascular IgA and C3 deposition
in gastrointestinal tract of patients with Henoch-Schoenlein
purpura. Lancet 1983; 1: 771-772 [PMID: 6132119 DOI: 10.1016/
S0140-6736(83)92301-2]

Barratt J, Bailey EM, Buck KS, Mailley J, Moayyedi P, Fechally
J, Turney JH, Crabtree JE, Allen AC. Exaggerated systemic
antibody response to mucosal Helicobacter pylori infection in
IgA nephropathy. Am J Kidney Dis 1999; 33: 1049-1057 [PMID:
10352192 DOI: 10.1016/S0272-6386(99)70141-1]

Shin JI, Koh H, Lee JS. Henoch-Schénlein purpura associated
with helicobacter pylori infection: the pathogenic roles of IgA, C3,
and cryoglobulins? Pediatr Dermatol 2009; 26: 768-769 [PMID:
20199470]

Novak J, Szekanecz Z, Sebesi J, Takats A, Demeter P, Bene
L, Sipka S, Csiki Z. Elevated levels of anti-Helicobacter pylori
antibodies in Henoch-Schonlein purpura. Autoimmunity 2003; 36:
307-311 [PMID: 14567560 DOI: 10.1080/08916930232000114535]
Gasbarrini A, Franceschi F. Autoimmune diseases and Helicobacter
pylori infection. Biomed Pharmacother 1999; 53: 223-226 [PMID:
10424243 DOI: 10.1016/S0753-3322(99)80092-4]

Takahashi T, Yujiri T, Shinohara K, Inoue Y, Sato Y, Fujii Y,
Okubo M, Zaitsu Y, Ariyoshi K, Nakamura Y, Nawata R, Oka Y,
Shirai M, Tanizawa Y. Molecular mimicry by Helicobacter pylori
CagA protein may be involved in the pathogenesis of H. pylori-
associated chronic idiopathic thrombocytopenic purpura. Br J
Haematol 2004; 124: 91-96 [PMID: 14675413 DOI: 10.1046/
j-1365-2141.2003.04735.x]

Yamaguchi H, Osaki T, Kai M, Taguchi H, Kamiya S. Immune

WJCP | www.wjgnet.com

69

70

71

72

73

74

75

76

71

78

79

80

88

response against a cross-reactive epitope on the heat shock protein 60
homologue of Helicobacter pylori. Infect Immun 2000; 68: 3448-3454
[PMID: 10816497 DOLI: 10.1128/IA1.68.6.3448-3454.2000]

Negrini R, Savio A, Poiesi C, Appelmelk BJ, Buffoli F, Paterlini
A, Cesari P, Graffeo M, Vaira D, Franzin G. Antigenic mimicry
between Helicobacter pylori and gastric mucosa in the pathogenesis
of body atrophic gastritis. Gastroenterology 1996; 111: 655-665
[PMID: 8780570 DOI: 10.1053/gast.1996.v111.pm8780570]
Franceschi F, Sepulveda AR, Gasbarrini A, Pola P, Silveri NG,
Gasbarrini G, Graham DY, Genta RM. Cross-reactivity of anti-
CagA antibodies with vascular wall antigens: possible pathogenic
link between Helicobacter pylori infection and atherosclerosis.
Circulation 2002; 106: 430-434 [PMID: 12135941 DOI: 10.1161/01.
CIR.0000024100.90140.19]

Yang M, Li FG, Xie XS, Wang SQ, Fan JM. CagA, a major
virulence factor of Helicobacter pylori, promotes the production
and underglycosylation of IgA1 in DAKIKI cells. Biochem Biophys
Res Commun 2014; 444: 276-281 [PMID: 24462875 DOI: 10.1016/
j.bbrc.2014.01.050]

Oertli M, Sundquist M, Hitzler I, Engler DB, Arnold IC, Reuter S,
Maxeiner J, Hansson M, Taube C, Quiding-Jarbrink M, Miiller A.
DC-derived IL-18 drives Treg differentiation, murine Helicobacter
pylori-specific immune tolerance, and asthma protection. J Clin Invest
2012; 122: 1082-1096 [PMID: 22307326 DOI: 10.1172/JC161029]
Oertli M, Noben M, Engler DB, Semper RP, Reuter S, Maxeiner
J, Gerhard M, Taube C, Miiller A. Helicobacter pylori y-glutamyl
transpeptidase and vacuolating cytotoxin promote gastric
persistence and immune tolerance. Proc Natl Acad Sci USA 2013;
110: 3047-3052 [PMID: 23382221 DOI: 10.1073/pnas.1211248110]
Mitchell PJ, Afzali B, Fazekasova H, Chen D, Ali N, Powell
N, Lord GM, Lechler RI, Lombardi G. Helicobacter pylori
induces in-vivo expansion of human regulatory T cells through
stimulating interleukin-1f production by dendritic cells. Clin Exp
Immunol 2012; 170: 300-309 [PMID: 23121671 DOI: 10.1111/
j-1365-2249.2012.04659.x]

LiYY, Li CR, Wang GB, Yang J, Zu Y. Investigation of the change
in CD4" T cell subset in children with Henoch-Schonlein purpura.
Rheumatol Int 2012; 32: 3785-3792 [PMID: 22187057 DOI:
10.1007/s00296-011-2266-3]

Shao X, Jiang C, LiY, Jiang X, Xu H, Ying P, Qiu J, Lin J, Zheng
S, Chang L, Huang Y. [Function of CD4(+) CD25(+) regulatory T
cells in Henoch-Schonlein purpura nephritis in children]. Zhonghua
Erke Zazhi 2014; 52: 516-520 [PMID: 25224057 DOI: 10.3760/
cma.j.issn.0578-1310.2014.07.009]

Horvath DJ, Washington MK, Cope VA, Algood HM. IL-23
Contributes to Control of Chronic Helicobacter Pylori Infection
and the Development of T Helper Responses in a Mouse Model.
Front Immunol 2012; 3: 56 [PMID: 22566937 DOI: 10.3389/
fimmu.2012.00056]

Pohl MA, Zhang W, Shah SN, Sanabria-Valentin EL, Perez-
Perez GI, Blaser MJ. Genotypic and phenotypic variation of Lewis
antigen expression in geographically diverse Helicobacter pylori
isolates. Helicobacter 2011; 16: 475-481 [PMID: 22059399 DOI:
10.1111/7.1523-5378.2011.00897 x]

Stead CM, Zhao J, Raetz CR, Trent MS. Removal of the outer
Kdo from Helicobacter pylori lipopolysaccharide and its impact
on the bacterial surface. Mol Microbiol 2010; 78: 837-852 [PMID:
20659292 DOI: 10.1111/j.1365-2958.2010.07304.x]

Heneghan MA, McCarthy CF, Janulaityte D, Moran AP. Relationship
of anti-Lewis x and anti-Lewis y antibodies in serum samples from
gastric cancer and chronic gastritis patients to Helicobacter pylori-
mediated autoimmunity. Infect Immun 2001; 69: 4774-4781 [PMID:
11447150 DOI: 10.1128/1A1.69.8.4774-4781.2001]

P- Reviewer: Ierardi E, Suzuki H, Youn HS  S- Editor: Gong XM
L- Editor: A E- Editor: Lu YJ

February 8, 2016 | Volume 5 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2016 Baishideng Publishing Group Inc. All rights reserved.



