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Abstract

Autoimmune skin diseases are characterized by dys-
regulation of the immune system resulting in a loss of
tolerance to skin self-antigen(s). The prolonged interac-
tion between the bacterium and host immune mecha-
nisms makes Helicobacter pylori (H. pylori) a plausible
infectious agent for triggering autoimmunity. Epidemio-
logical and experimental data now point to a strong
relation of H. pylori infection on the development of
many extragastric diseases, including several allergic
and autoimmune diseases. H. pylori antigens activate
cross-reactive T cells and induce autoantibodies pro-
duction. Microbial heat shock proteins (HSP) play an
important role of in the pathogenesis of autoimmune
diseases because of the high level of sequence homol-
ogy with human HSP. Eradication of A, pylori infection
has been shown to be effective in some patients with
chronic autoimmune urticaria, psoriasis, alopecia areata
and Schoenlein-Henoch purpura. There is conflicting
and controversial data regarding the association of

(4 9

Boishidengs  WIG | www.wjgnet.com

H. pylori infection with Behget's disease, scleroderma
and autoimmune bullous diseases. No data are avail-
able evaluating the association of H. pylori infection
with other skin autoimmune diseases, such as vitiligo,
cutaneous lupus erythematosus and dermatomyositis.
The epidemiological and experimental evidence for a
possible role of H. pylori infection in skin autoimmune
diseases are the subject of this review.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Epidemiological and experimental data now
point to a strong relation of Helicobacter pylori (H.
pyilori) infection on the development of many autoim-
mune diseases. Eradication of 4. pylori infection was
shown to be effective in some patients with chronic
autoimmune urticaria, psoriasis, alopecia areata and
Schoenlein-Henoch purpura. There is conflicting and
controversial data regarding the association of H. pylori
infection with Behcet's disease, scleroderma and auto-
immune bullous diseases. No data are available evalu-
ating the association of H. pylori infection with vitiligo,
cutaneous lupus erythematosus and dermatomyositis.
A possible role of H. pyfori infection in skin autoimmune
diseases is the subject of this review.
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INTRODUCTION

The association between infection and autoimmunity
has been progressively defined over the past 25 years.
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Since Helicobacter pylori (H. pylori) identification in 1983,
an increasing amount of knowledge has collected, with
this pathogen having been directly involved in the patho-
genesis of several dermatological diseases'". H. Pylori is a
widely prevalent microbe, with nearly 50% of the western
wortld and over 80% of those living in developing coun-
tries infected”. The bacteria has the amazing ability to
persist in infected individuals for many decades and have
closely co-existed with humans at least since they first
migrated out of East Africa approximately 60000 years
ago". Epidemiological and experimental data now point
to a strong relation of H. pylori infection on the develop-
ment of many extragastric diseases, including several al-
lergic and autoimmune diseases'.

The epidemiological and experimental evidence for
a possible role of H. pylori infection in skin autoimmune
diseases are the subject of this review.

IMMUNOMODULARY MECHANISMS OF
H. PYLORI IN AUTOIMMUNE DISEASES

Various mechanisms have been proposed in an attempt
to explain the extra intestinal autoimmune manifestations
of H. pylori infections.

Autoimmune diseases are characterized by dystegula-
tion of the immune system resulting in a loss of tolet-
ance to self-antigens. The exact etiology for the majority
of these diseases is unknown; however, complex process,
including genetic predisposition, hormonal balance and
environmental factors such as infectious agents are be-
lieved to play a pivotal role™”. The inflammatory response
to H. pylori infection can lead to the development of
antigen-antibody complexes or cross-reactive antibodies
resulting in autoimmunity”. H. pylri induced molecular
mimicry can also result in both humoral and cell-mediat-
ed autoimmune reactions with the development of organ
specific and systemic immunopathology[(’].

Infection with H. pylori elicits a significant immuno-
modulation, that are typically triggered by chronic inflam-
mation'” and results in a primarily Th1 T-cell response,
resulting in the production of interleukin (IL)-2 and
interferon gammam. This chronic infection is also charac-
terized be higher local and systemic levels of proinflam-

matory cytokines such as tumor necrosis factor-o, I1L.-06,
IL-10, and 1L-8". H. pylori chronic infection can also
result in uncontrolled growth and proliferation of CD5+
B-cells, which produce polyreactive and auto-reactive
IgM and IgG3 antibodies' .

Several recent reports have implicated T regulatory
cells (Tregs) and dendritic cells (DCs) with tolerogenic
activity in mediating the systemic immunomodulatory ef-
fects of H. pylori infection"!, Evidence for a functional
role for Tregs and Treg-derived cytokines in promoting
H. pylori-induced immunomodulation has been provided
in experimental infection models"*". Inducible Tregs,
which are generated in the periphery are believed to initi-
ate and maintain peripheral immune tolerance through the
induction of anergy, deletion of autoreactive T-cells and
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the instruction and differentiation of inducible Tregs'".
These tolerogenic DCs function by converting naive
T-cells into FoxP3+ Tregs through antigen presentation in
the absence of co-stimulatory signals or cytokines™*"” and
appears to play a central role in the induction and mainte-
nance of H. pylori-specific immune tolerance and immu-
nomodulation"®. H. Pylori also holds an ability to intensely
reprogram DCs toward tolerogenicity by efficiently induc-
ing FoxP3 expression in naive T-cells in a tumor growth
factor (TGF)-B-dependent manner! "',

Based on these observations, it is now accepted; that
the presence or absence of H. pylori infection may in-
fluence the risk of developing of several autoimmune
conditions, include immune-mediated dermatological dis-

H. pylori and chronic urticaria

Urticaria is widely regarded as a heterogeneous group of
diseases that share a distinct skin reaction pattern, ze., the
development of urticarial skin lesions™. Chronic spon-
taneous urticaria (CU) is defined as wheals arising spon-
taneously without any external physical stimuli and the
disease lasts > 6 wk™". It is accepted that autoimmune
mechanisms are involved in the pathogenesis of CU;
and different pathogenic autoantibodies, namely causing
a release of histamine, after reaction with IgH epitopes,
or with the q-chain of FceRI receptors, is considered™".
Assessment of these autoantibodies in clinical practice
is performed by the autologous serum skin test (ASST)
and by immunoassay, while a positive ASST correlates
with CU exacerbation™. The role of H. pylori infection
in CU is still a matter of debate, although the association
between CU and H. pyloti has been found by some re-
search groups™ ™,

The pathogenetic mechanisms by which H. pylor:
may induce urticatia are far from being clear and several
hypotheses have been developed regarding the link with
the bacteria and CU. The immunomodulatory role of
H. Pylori infection in CU is a subject of intensive stud-
ies. For instance, IgG and IgA antibodies to 19-kDa H.
pylori-associated lipoprotein was found to play a role
in the pathogenesis of CU™. When IgA-, IgG-, and
IgE- mediated immune responses against H.pylori anti-
gens were analyzed, some bacterial immunoresponsive
proteins were identified in cases of CU". Moreover,
H.pylori is causing excessive consumption of complement
by specific antibodies produced against the bacterium,
contributing to the pathogenesis of cuP!, Generally, dif-
ferent strains of H. pylori may elicit different pathogenic
responses” . In some cases specific IgE antibodies to H.
pylori antigens have been described, both in active cut’
and in complete remission after H. pylori eradication™.
Significantly increased gastric juice eosinophil cationic
protein (ECP) and gastric eosinophil infiltration were de-
scribed in H. pylori infected CU patients”. Furthermore,
H. pylori eradication results in a significant decrease in
gastric juice ECP and gastric eosinophil infiltration only
in CU patients”™. CU is associated with a systemic in-
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flammatory response, whereas the acute-phase response
is manifested by increased circulating IL-6, which varies
along with C-reactive protein changes and may be related
to the urticarial activity™.

The best evidence of H. pylori comes from studies in-
vestigating CU in which CU clinically improved in man
patients with H.pylori infection after its eradication™”"*,
We recently observed that H. pylori eradication in CU
patients, who are resistant to antihistamine medications,
reduces clinical severity of CU through attenuation of
low grade systemic inflammation™

Several studies evaluated a possible relationship be-
tween endoscopic gastrointestinal findings and CU using
gastroduodenoscopy. In most patients with CU and H.
pylori infection, endoscopic evaluation showed mostly
mild to moderate gastric inflammation, but very few
cases of gastric or duodenal ulcers were identified™.

Recently, we described several cases of CU triggered
by eradication of H. pylanm]. Perhaps the systemic effects
of the pathogen’s eradication involve some kind of im-
munomodulation activating autoimmune mechanisms of
cut,

Consequently, the recent critical appraisal of the 10
trials, utilizing the Grading of Recommendations Assess-
ment, Development, and Evaluation approach, showed
that the benefit of H. pylori eradication in patients with
CU is weak and conﬂictingw. For this reason, a decision
to proceed with this management should be considered
carefully in the context of relative harms/burdens and

benefits, as well as patient values and preferencesm.

H. pylori and psoriasis

Psoriasis is an autoimmune disease which affects 1%-3%
of populationm]. Latest immunological studies have in-
creased our understanding of the pathogenesis of psoria-
sis. Recently, it has been suggested that of H. pylori infec-
tion might be a triggering factor in psoriasismw, H. pylori
infections were considerably more common in psoriasis
patients than in healthy controls™*. Several investigators
reported cases in which psoriatic lesions cleared up fol-
lowing the eradication of H. pylori infections™ "\, Further
clinical and basic studies are needed to confirm this asso-
ciation and its pathophysiological mechanisms.

H. pylori and scleroderma
Over the last 20 years increasing evidence has accumu-
lated to implicate infectious agents in the etiology of sys-
temic sclerosis (SSc). The most recent research on the in-
volvement of bacterial infections in the pathogenesis of
SSc focuses H. pj/Oﬂ{48’49J. Several studies reported higher
prevalence of H. Pylori infection in patients with SSc,
than in healthy”"*". Moreover, most of the patients in
these studies were infected with CagA strain of H. pylori
as compared to infected controls. H. pylori infection was
also associated with higher SSc activity™. At this time it
is unclear, whether H. pylori eradication can improve the
disease activity and skin involvement in SSc patients.
Other studies focused on a role of H. pylori infec-
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tion in the development of Raynaud’s phenomenon and
Sj6gren syndrome in SSc. At least, in primary Raynaud’s
phenomenon, eradication of H. pylori infection was asso-
ciated with complete remission in some and with a reduc-
tion in symptoms in most of the treated patients™",
Kalabay ¢z /™ explained the pathophysiologic as-
sociation of H. pylori infection in SSc by the disturbed
gastrointestinal motility in patients with SSc and H. pylori
induced immune dysregulation, aggravating the course
of SSc. Additional studies are necessary to elucidate the
pathogenesis and confirm the association between H. py-

Jori and SSc.

H. pylori and alopecia areata
Alopecia areata (AA) is an autoimmune T-cell mediated
disease directed against the hair follicle, with an estimated
lifetime risk of 1.7% among the general populationm
While one group of investigators found higher preva-
lence of H. pylori infection in patients with AAPT other
studies failed to confirm this association””. However,
recently a case of a 43-year-old man with an 8-mo history
of AA of the scalp and beard and concomitant H. pylori
infection was presented, with complete remission from
AA after H. pylori eradication®”.

Further controlled trials are necessary to investigate
the association between AA and H. pylori infection.

H. pylori and vasculitis
There is some evidence of an association of H. pylori in-
fection with various vasculitides.

Behget’s disease (BD) is a multisystem inflammatory
disorder characterized by recurrent oral aphthous ulcers,
genital ulcers, uveitis, and skin lesions. The etiology of
BD remains unknown, but epidemiologic findings sug-
gest that an autoimmune process is triggered by an infec-
tious or environmental agent in a genetically predisposed
individual™**. As for the most other autoimmune dis-
orders, the Thil-type polarization is significant in BD
with increased numbers of activated yd T lymphocytesm.

A genetic susceptibility for both BD and H. pylori
infection has been implicated by the fact that H. pylori in-
fection is endemic in most of the countries in which BD
is also highly prevalentw.

While the prevalence of H. pylori IgG seropositiv-
ity was not significantly higher in the patients with BD
compared to the controls, an eradication of H. pylori sig-
nificantly decreased clinical manifestations of BD, such
as oral, genital ulcerations and cutaneous lesions”. Other
studies did not find differences in upper gastrointestinal
endoscopy findings, prevalence and eradication rates of
H. pylori between BD and control groupsl“J. More trials
are necessary to check the association between H. pylori
and BD.

Schoenlein-Henoch purpura (SHP) is a leukocyto-
clastic vasculitis of small vessels and is characterized by
IgA deposition in the affected tissues'®”. SHP is the most
common vasculitic disorder affecting children, but is less
common in adults®. Since 1995, when Reinauer ¢f @/
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first described the case of SHP and H. pylori positive gas-
tritis; where after H. pylori eradication therapy, the clinical
manifestations of SHP were resolved, several analogous
case reports have been described” ™. In general, the re-
lationship of H. pylori infection and SHP may be under-
estimated. Randomised controlled trials are necessary to
confirm a relationship between H. pylori and SHP and to
evaluate the usefulness of H. pylori eradication therapy in

SHP.

H. pylori and autoimmune bullous diseases
Autoimmune bullous diseases (AIBD) are a heteroge-
neous group of disorders, which includes pemphigus,
pemphigoid, epidermolysis bullosa acquisita, dermatitis
herpetiformis, linear immunoglobulin A disease, and
multiple autoimmune syndrome™. AIBD are character-
ized with a genetic predisposition, which promotes the
production of auto-antibodies targeted against different
components of the epidermal desmosome and hemides-
mosome'’. There are no published studies investigating
the association between AIBD and H. pylori, though a
contributing role of this pathogen in inducing bullous
pemphigoid has been suggested by some authors””. Re-
cently, Matsuo e# al™ reported on the remission of sub-
lamina densa-type linear IgA bullous dermatosis after H.
pylori eradication.

In a study looking at serological evidence of vari-
ous infectious agents in patients with AIBD (Pemphigus
and bullous pemphigoid), H. pylori IgG antibodies were
reported to be more common in patients as compared
to controls”. Clinical trials are necessary to confirm pre-
liminary observations.

CONCLUSION

Autoimmune skin diseases are characterized by dysregu-
lation of the immune system resulting in a loss of toler-
ance to skin self-antigen(s). The prolonged interaction
between the bacterium and host immune mechanisms
make H. pylori a plausible infectious agent for triggering
autoimmunity. H. pylori antigens were found to activate
cross-reactive T' cells and induce autoantibodies produc-
tion. Moreover, microbial heat shock proteins (HSP) play
an important role of in the pathogenesis of autoimmune
diseases because of the high level of sequence homology
with human HSP.

Eradication of H. pylori infection has been shown
to be effective in some patients with chronic autoim-
mune urticaria, psoriasis, alopecia areata and Schoenlein-
Henoch purpura. There is conflicting and controversial
data regarding the association of H. pylori infection with
BD, scleroderma and autoimmune bullous diseases. No
data are available evaluating the association of H. pylori
infection with other skin autoimmune diseases, such as
vitiligo, cutaneous lupus erythematosus and dermatomy-

ositis. Epidemiological and clinical studies are necessary
to investigate the association between H. pylori and these
diseases.

(4 9

Boishidengs  WIG | www.wjgnet.com

Magen E et al. Helicobacter pylori and skin autoimmunity

REFERENCES

1

10

11

12

13

14

15

16

Marshall BJ, Warren JR. Unidentified curved bacilli in the
stomach of patients with gastritis and peptic ulceration.
Lancet 1984; 1: 1311-1315 [PMID: 6145023 DOI: 10.1016/
S0140-6736(84)91816-6]

McColl KE. Clinical practice. Helicobacter pylori infection.
N Engl ] Med 2010; 362: 1597-1604 [PMID: 20427808 DOI:
10.1056/NEJMcp1001110]

Linz B, Balloux F, Moodley Y, Manica A, Liu H, Roumag-
nac P, Falush D, Stamer C, Prugnolle F, van der Merwe SW,
Yamaoka Y, Graham DY, Perez-Trallero E, Wadstrom T,
Suerbaum S, Achtman M. An African origin for the intimate
association between humans and Helicobacter pylori. Na-
ture 2007; 445: 915-918 [PMID: 17287725 DOI: 10.1038/na-
ture05562]

Ram M, Barzilai O, Shapira Y, Anaya JM, Tincani A, Stoja-
novich L, Bombardieri S, Bizzaro N, Kivity S, Agmon Levin
N, Shoenfeld Y. Helicobacter pylori serology in autoim-
mune diseases - fact or fiction? Clin Chem Lab Med 2013; 51:
1075-1082 [PMID: 23079514 DOI: 10.1515/ cclm-2012-0477]
Uemura N, Okamoto S, Yamamoto S, Matsumura N, Yama-
guchi S, Yamakido M, Taniyama K, Sasaki N, Schlemper R]J.
Helicobacter pylori infection and the development of gastric
cancer. N Engl | Med 2001; 345: 784-789 [PMID: 11556297
DOI: 10.1056/NEJMo0a001999]

Kobayashi M, Lee H, Nakayama J, Fukuda M. Carbohydrate-
dependent defense mechanisms against Helicobacter pylori
infection. Curr Drug Metab 2009; 10: 29-40 [PMID: 19149511
DOI: 10.2174/138920009787048428]

Suerbaum S, Michetti P. Helicobacter pylori infection.
N Engl ] Med 2002; 347: 1175-1186 [PMID: 12374879 DOI:
10.1056/ NEJMra020542]

Harris PR, Smythies LE, Smith PD, Dubois A. Inflammatory
cytokine mRNA expression during early and persistent He-
licobacter pylori infection in nonhuman primates. | Infect Dis
2000; 181: 783-786 [PMID: 10669377 DOI: 10.1086/315257]
Kim SY, Lee YC, Kim HK, Blaser M]. Helicobacter pylori
CagA transfection of gastric epithelial cells induces interleu-
kin-8. Cell Microbiol 2006; 8: 97-106 [PMID: 16367869 DOI:
10.1111/}.1462-5822.2005.00603.x]

Wotherspoon AC, Ortiz-Hidalgo C, Falzon MR, Isaacson
PG. Helicobacter pylori-associated gastritis and primary
B-cell gastric lymphoma. Lancet 1991; 338: 1175-1176 [PMID:
1682595 DOI: 10.1016/0140-6736(91)92035-Z]

Robinson K, Kenefeck R, Pidgeon EL, Shakib S, Patel S,
Polson R], Zaitoun AM, Atherton JC. Helicobacter pylori-
induced peptic ulcer disease is associated with inadequate
regulatory T cell responses. Gut 2008; 57: 1375-1385 [PMID:
18467372 DOI: 10.1136/ gut.2007.137539]

Sayi A, Kohler E, Toller IM, Flavell RA, Miiller W, Roers A,
Miiller A. TLR-2-activated B cells suppress Helicobacter-
induced preneoplastic gastric immunopathology by induc-
ing T regulatory-1 cells. ] Immunol 2011; 186: 878-890 [PMID:
21149607 DOI: 10.4049/jimmunol.1002269]

Arnold IC, Dehzad N, Reuter S, Martin H, Becher B, Taube
C, Miiller A. Helicobacter pylori infection prevents allergic
asthma in mouse models through the induction of regulato-
ry T cells. J Clin Invest 2011; 121: 3088-3093 [PMID: 21737881
DOI: 10.1172/JCI45041]

Maldonado RA, von Andrian UH. How tolerogenic den-
dritic cells induce regulatory T cells. Adv Immunol 2010; 108:
111-165 [PMID: 21056730 DOI: 10.1016/B978-0-12-380995-7.0
0004-5]

Kretschmer K, Apostolou I, Hawiger D, Khazaie K, Nussen-
zweig MC, von Boehmer H. Inducing and expanding regula-
tory T cell populations by foreign antigen. Nat Immunol 2005;
6: 1219-1227 [PMID: 16244650 DOI: 10.1038 /ni1265]

Hitzler I, Oertli M, Becher B, Agger EM, Miiller A. Dendritic
cells prevent rather than promote immunity conferred by a

February 14, 2014 | Volume 20 | Issue 6 |



17

18

19

20

21

22

23

24

25

26

27

28

29

30

Magen E et al. Helicobacter pylori and skin autoimmunity

helicobacter vaccine using a mycobacterial adjuvant. Gastro-
enterology 2011; 141: 186-196, 196.e1 [PMID: 21569773 DOI:
10.1053 /j.gastro.2011.04.009]

Kao JY, Zhang M, Miller MJ, Mills JC, Wang B, Liu M, Eaton
KA, Zou W, Berndt BE, Cole TS, Takeuchi T, Owyang SY,
Luther J. Helicobacter pylori immune escape is mediated
by dendritic cell-induced Treg skewing and Th17 suppres-
sion in mice. Gastroenterology 2010; 138: 1046-1054 [PMID:
19931266 DOI: 10.1053 /j.gastro.2009.11.043]

Oertli M, Sundquist M, Hitzler I, Engler DB, Arnold IC, Re-
uter S, Maxeiner J, Hansson M, Taube C, Quiding-Jérbrink
M, Miiller A. DC-derived IL-18 drives Treg differentiation,
murine Helicobacter pylori-specific immune tolerance, and
asthma protection. | Clin Invest 2012; 122: 1082-1096 [PMID:
22307326 DOI: 10.1172/]C161029]

Blaser M]J, Falkow S. What are the consequences of the
disappearing human microbiota? Nat Rev Microbiol 2009; 7:
887-894 [PMID: 19898491 DOI: 10.1038 / nrmicro2245]
Zuberbier T, Asero R, Bindslev-Jensen C, Walter Canonica G,
Church MK, Giménez-Arnau A, Grattan CE, Kapp A, Merk
HF, Rogala B, Saini S, Sanchez-Borges M, Schmid-Grendel-
meier P, Schiinemann H, Staubach P, Vena GA, Wedi B,
Maurer M. EAACI/GA(2)LEN/EDF/WAO guideline: defi-
nition, classification and diagnosis of urticaria. Allergy 2009;
64:1417-1426 [PMID: 19772512]

Zuberbier T, Asero R, Bindslev-Jensen C, Walter Canonica
G, Church MK, Giménez-Arnau AM, Grattan CE, Kapp A,
Maurer M, Merk HF, Rogala B, Saini S, Sdnchez-Borges M,
Schmid-Grendelmeier P, Schiinemann H, Staubach P, Vena
GA, Wedi B. EAACI/GA(2)LEN/EDF/WAO guideline:
management of urticaria. Allergy 2009; 64: 1427-1443 [PMID:
19772513 DOI: 10.1111/§.1398-9995.2009.02178 ]

Tong L], Balakrishnan G, Kochan JP, Kinét JP, Kaplan
AP. Assessment of autoimmunity in patients with chronic
urticaria. | Allergy Clin Immunol 1997; 99: 461-465 [PMID:
9111489 DOI: 10.1016/50091-6749(97)70071-X]

Hizal M, Tuzin B, Wolf R, Tiiztin Y. The relationship be-
tween Helicobacter pylori IgG antibody and autologous se-
rum test in chronic urticaria. Int | Dermatol 2000; 39: 443-445
[PMID: 10944089 DOI: 10.1046/}.1365-4362.2000.00979.x]
Magen E, Mishal J, Schlesinger M, Scharf S. Eradication of
Helicobacter pylori infection equally improves chronic urti-
caria with positive and negative autologous serum skin test.
Helicobacter 2007; 12: 567-571 [PMID: 17760727 DOI: 10.1111/
j.1523-5378.2007.00522.X]

Galadari IH, Sheriff MO. The role of Helicobacter pylori
in urticaria and atopic dermatitis. Skinmed 2006; 5: 172-176
[PMID: 16855407 DOI: 10.1111/}.1540-9740.2006.04646.x]
Baskan EB, Tiirker T, Giilten M, Tunali S. Lack of correla-
tion between Helicobacter pylori infection and autologous
serum skin test in chronic idiopathic urticaria. Int | Der-
matol 2005; 44: 993-995 [PMID: 16409261 DOI: 10.1111/
j.1365-4632.2005.02280.x]

Fukuda S, Shimoyama T, Umegaki N, Mikami T, Nakano H,
Munakata A. Effect of Helicobacter pylori eradication in the
treatment of Japanese patients with chronic idiopathic urti-
caria. | Gastroenterol 2004; 39: 827-830 [PMID: 15565400 DOI:
10.1007 /s00535-004-1397-7]

Di Campli C, Gasbarrini A, Nucera E, Franceschi F, Ojetti
V, Sanz Torre E, Schiavino D, Pola P, Patriarca G, Gasbarrini
G. Beneficial effects of Helicobacter pylori eradication on
idiopathic chronic urticaria. Dig Dis Sci 1998; 43: 1226-1229
[PMID: 9635612 DOI: 10.1023/ A:1018851623109]

Bakos N, Fekete B, Prohédszka Z, Fiist G, Kalabay L. High
prevalence of IgG and IgA antibodies to 19-kDa Helico-
bacter pylori-associated lipoprotein in chronic urticaria.
Allergy 2003; 58: 663-667 [PMID: 12823128 DOI: 10.1034/
§.1398-9995.2003.00200.x]

Mini R, Figura N, D’Ambrosio C, Braconi D, Bernardini
G, Di Simplicio F, Lenzi C, Nuti R, Trabalzini L, Martelli P,

(49

TR
JBaishideng®

WJG | www.wjgnet.com

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Bovalini L, Scaloni A, Santucci A. Helicobacter pylori immu-
noproteomes in case reports of rosacea and chronic urticaria.
Proteomics 2005; 5: 777-787 [PMID: 15668992 DOI: 10.1002/
Ppmic.200401094]

Giclas PC, Wisniesky J. Autoantibodies to complement
components. In: Rose NR, Macario EC, Folds JD, Lane HC,
Nakamura RM. Manual of Clinical Laboratory Immunology.
Washington DC: ASM Press, 1997: 960-967

Tokunaga Y, Shirahase H, Yamamoto E, Gouda Y, Kanaji K,
Ohsumi K. Semiquantitative evaluation for diagnosis of He-
licobacter pylori infection in relation to histological changes.
Am | Gastroenterol 1998; 93: 26-29 [PMID: 9448168 DOI:
10.1111/j.1572-0241.1998.026_c.x]

Gala Ortiz G, Cuevas Agustin M, Erias Martinez P, de la
Hoz Caballer B, Ferndndez Ordonez R, Hinojosa Macias M,
Boixeda D, Losada Cosmes E. Chronic urticaria and Helico-
bacter pylori. Ann Allergy Asthma Immunol 2001; 86: 696-698
[PMID: 11428745 DOI: 10.1016/51081-1206(10)62301-0]
Shiotani A, Okada K, Yanaoka K, Itoh H, Nishioka S,
Sakurane M, Matsunaka M. Beneficial effect of Helico-
bacter pylori eradication in dermatologic diseases. He-
licobacter 2001; 6: 60-65 [PMID: 11328367 DOI: 10.1046/
§-1523-5378.2001.00009.x]

Ojetti V, Armuzzi A, De Luca A, Nucera E, Franceschi F,
Candelli M, Zannoni GF, Danese S, Di Caro S, Vastola M,
Schiavino D, Gasbarrini G, Patriarca G, Pola P, Gasbarrini
A. Helicobacter pylori infection affects eosinophilic cationic
protein in the gastric juice of patients with idiopathic chronic
urticaria. Int Arch Allergy Immunol 2001; 125: 66-72 [PMID:
11385290 DOI: 10.1159/000053798]

Kasperska-Zajac A, Sztylc ], Machura E, Jop G. Plasma IL-6
concentration correlates with clinical disease activity and se-
rum C-reactive protein concentration in chronic urticaria pa-
tients. Clin Exp Allergy 2011; 41: 1386-1391 [PMID: 21645137
DOI: 10.1111/j.1365-2222.2011.03789.x]

Gaig P, Garcia-Ortega P, Enrique E, Papo M, Quer JC,
Richard C. Efficacy of the eradication of Helicobacter py-
lori infection in patients with chronic urticaria. A placebo-
controlled double blind study. Allergol Immunopathol
(Madr) 2002; 30: 255-258 [PMID: 12396958 DOI: 10.1016/
50301-0546(02)79133-7]

Akashi R, Ishiguro N, Shimizu S, Kawashima M. Clinical
study of the relationship between Helicobacter pylori and
chronic urticaria and prurigo chronica multiformis: effec-
tiveness of eradication therapy for Helicobacter pylori. |
Dermatol 2011; 38: 761-766 [PMID: 21352335 DOI: 10.1111/
j-1346-8138.2010.01106.x]

Magen E, Mishal ]. Possible benefit from treatment of Heli-
cobacter pylori in antihistamine-resistant chronic urticaria.
Clin Exp Dermatol 2013; 38: 7-12 [PMID: 23083221 DOI:
10.1111/}.1365-2230.2012.04467.x]

Magen E, Schlesinger M, Hadari I. Chronic urticaria can be
triggered by eradication of Helicobacter pylori. Helicobacter
2013; 18: 83-87 [PMID: 23067254 DOI: 10.1111/hel.12010]
Shakouri A, Compalati E, Lang DM, Khan DA. Effective-
ness of Helicobacter pylori eradication in chronic urticaria:
evidence-based analysis using the Grading of Recommen-
dations Assessment, Development, and Evaluation system.
Curr Opin Allergy Clin Immunol 2010; 10: 362-369 [PMID:
20610979 DOI: 10.1097/ ACI.0b013e32833c79d7]

Schon MP, Boehncke WH. Psoriasis. N Engl ] Med 2005; 352:
1899-1912 [PMID: 15872205 DOI: 10.1056/ NE]Mra041320]
Onsun N, Arda Ulusal H, Su O, Beycan I, Biyik Ozkaya
D, Senocak M. Impact of Helicobacter pylori infection
on severity of psoriasis and response to treatment. Eur |
Dermatol 2012; 22: 117-120 [PMID: 22063790 DOI: 10.1684/
€jd.2011.1579]

Saez-Rodriguez M, Noda-Cabrera A, Garcia-Bustinduy
M, Guimera-Martin-Neda F, Dorta-Alom S, Escoda-Garcia
M, Fagundo-Gonzalez E, Sanchez-Gonzélez R, Rodriguez-

February 14, 2014 | Volume 20 | Issue 6 |



45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Garcia F, Garcia-Montelongo R. Palmoplantar pustulosis
associated with gastric Helicobacter pylori infection. Clin
Exp Dermatol 2002; 27: 720 [PMID: 12472559 DOI: 10.1046/
j-1365-2230.2002.01102_6.x]

Qayoom S, Ahmad QM. Psoriasis and Helicobacter pylori.
Indian | Dermatol Venereol Leprol 2003; 69: 133-134 [PMID:
17642857]

Ali M, Whitehead M. Clearance of chronic psoriasis after
eradication therapy for Helicobacter pylori infection. | Eur
Acad Dermatol Venereol 2008; 22: 753-754 [PMID: 18005018
DOI: 10.1111/j.1468-3083.2007.02452.x]

Martin Hiibner A, Tenbaum SP. Complete remission of
palmoplantar psoriasis through Helicobacter pylori eradica-
tion: a case report. Clin Exp Dermatol 2008; 33: 339-340 [PMID:
18201263 DOI: 10.1111/.1365-2230.2007.02634.x]

Radi¢ M, Kaliterna DM, Radi¢ ]J. Helicobacter pylori in-
fection and systemic sclerosis-is there a link? Joint Bone
Spine 2011; 78: 337-340 [PMID: 21145276 DOI: 10.1016/
jjbspin.2010.10.005]

Reinauer S, Goerz G, Ruzicka T, Susanto F, Humfeld S,
Reinauer H. Helicobacter pylori in patients with systemic
sclerosis: detection with the 13C-urea breath test and eradi-
cation. Acta Derm Venereol 1994; 74: 361-363 [PMID: 7817672]
Yazawa N, Fujimoto M, Kikuchi K, Kubo M, Ihn H, Sato S,
Tamaki T, Tamaki K. High seroprevalence of Helicobacter
pylori infection in patients with systemic sclerosis: associa-
tion with esophageal involvement. | Rheumatol 1998; 25:
650-653 [PMID: 9558164]

Danese S, Zoli A, Cremonini F, Gasbarrini A. High preva-
lence of Helicobacter pylori type I virulent strains in patients
with systemic sclerosis. | Rheumatol 2000; 27: 1568-1569
[PMID: 10852299]

Radié M, Martinovi¢ Kaliterna D, Bonacin D, Morovié Ver-
gles ], Radi¢ J. Correlation between Helicobacter pylori infec-
tion and systemic sclerosis activity. Rheumatology (Oxford)
2010; 49: 1784-1785 [PMID: 20498013 DOI: 10.1093/rheuma-
tology/keq137]

Gasbarrini A, Massari I, Serricchio M, Tondi P, De Luca A,
Franceschi F, Ojetti V, Dal Lago A, Flore R, Santoliquido A,
Gasbarrini G, Pola P. Helicobacter pylori eradication amelio-
rates primary Raynaud’s phenomenon. Dig Dis Sci 1998; 43:
1641-1645 [PMID: 9724144 DOI: 10.1023/ A:018842527111]
Csiki Z, Gél I, Sebesi ], Szegedi G. Raynaud syndrome
and eradication of Helicobacter pylori. Orv Hetil 2000; 141:
2827-2829 [PMID: 11202119]

Kalabay L, Fekete B, Czirjak L, Horvath L, Daha MR, Veres
A, Fényad G, Horvéth A, Viczian A, Singh M, Hoffer I, Fiist
G, Romics L, Prohaszka Z. Helicobacter pylori infection in
connective tissue disorders is associated with high levels of
antibodies to mycobacterial hsp65 but not to human hsp60.
Helicobacter 2002; 7: 250-256 [PMID: 12165033 DOI: 10.1046/
j-1523-5378.2002.00092.x]

Dudda-Subramanya R, Alexis AF, Siu K, Sinha AA. Alope-
cia areata: genetic complexity underlies clinical heterogene-
ity. Eur ] Dermatol 2007; 17: 367-374 [PMID: 17673378]

Tosti A, Pretolani S, Figura N, Polini M, Cameli N, Cariani
G, Miglio F, Bonvicini F, Baldini L, Gnucci E, Lucente P,
Gasbarrini G. Helicobacter pylori and skin diseases. Gastro-
enterol Int 1997; 10: 37-39

Rigopoulos D, Katsambas A, Karalexis A, Papatheodorou
G, Rokkas T. No increased prevalence of Helicobacter pylori
in patients with alopecia areata. ] Am Acad Dermatol 2002; 46:
141 [PMID: 11756964 DOI: 10.1067 /mjd.2002.117255]

Abdel Hafez HZ, Mahran AM, Hofny EM, Attallah DA,
Sayed DS, Rashed H. Alopecia areata is not associated with
Helicobacter pylori. Indian ] Dermatol 2009; 54: 17-19 [PMID:
20049262 DOI: 10.4103/0019-5154.48979]

Campuzano-Maya G. Cure of alopecia areata after eradica-
tion of Helicobacter pylori: a new association? World | Gas-
troenterol 2011; 17: 3165-3170 [PMID: 21912461 DOI: 10.3748/

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

Magen E et al. Helicobacter pylori and skin autoimmunity

61

62

63

64

65

66

67

68

69

70

71

73

74

75

76

77

wjg.v17.i26.3165]

Pay S, Simsek I, Erdem H, Din¢ A. Immunopathogenesis of
Behget's disease with special emphasize on the possible role
of antigen presenting cells. Rheumatol Int 2007; 27: 417-424
[PMID: 17171346 DOI: 10.1007 /s00296-006-0281-6]

Kulaber A, Tugal-Tutkun I, Yentiir SP, Akman-Demir G,
Kaneko F, Giil A, Saruhan-Direskeneli G. Pro-inflammatory
cellular immune response in Behget’s disease. Rheumatol
Int 2007; 27: 1113-1118 [PMID: 17549482 DOI: 10.1007/
500296-007-0367-9]

Mendes D, Correia M, Barbedo M, Vaio T, Mota M, Gon-
calves O, Valente ]J. Behcet’s disease--a contemporary re-
view. | Autoimmun 2009; 32: 178-188 [PMID: 19324519 DOI:
10.1016/j.jaut.2009.02.011]

Mayr M, Kiechl S, Willeit J, Wick G, Xu Q. Infections, im-
munity, and atherosclerosis: associations of antibodies to
Chlamydia pneumoniae, Helicobacter pylori, and cytomega-
lovirus with immune reactions to heat-shock protein 60
and carotid or femoral atherosclerosis. Circulation 2000; 102:
833-839 [PMID: 10952949 DOI: 10.1161/01.CIR.102.8.833]
Avci O, Ellidokuz E, Simsek I, Biiyiikgebiz B, Giines AT. He-
licobacter pylori and Behget’s disease. Dermatology 1999; 199:
140-143 [PMID: 10559580 DOI: 10.1159/000018221]

Ersoy O, Ersoy R, Yayar O, Demirci H, Tatlican S. H pylori
infection in patients with Behcet’s disease. World | Gastroen-
terol 2007; 13: 2983-2985 [PMID: 17589951]

Piram M, Mahr A. Epidemiology of immunoglobulin A
vasculitis (Henoch-Schénlein): current state of knowledge.
Curr Opin Rheumatol 2013; 25: 171-178 [PMID: 23318735 DOI:
10.1097/BOR.0b013e32835d8e2a]

Blanco R, Martinez-Taboada VM, Rodriguez-Valverde V,
Garcia-Fuentes M, Gonzélez-Gay MA. Henoch-Schonlein
purpura in adulthood and childhood: two different ex-
pressions of the same syndrome. Arthritis Rheum 1997; 40:
859-864 [PMID: 9153547 DOI: 10.1002/ art.1780400513]
Reinauer S, Megahed M, Goerz G, Ruzicka T, Borchard F,
Susanto F, Reinauer H. Schonlein-Henoch purpura associ-
ated with gastric Helicobacter pylori infection. ] Am Acad
Dermatol 1995; 33: 876-879 [PMID: 7593800 DOI: 10.1016/019
0-9622(95)90426-3]

Machet L, Vaillant L, Machet MC, Biichler M, Lorette G.
Schonlein-Henoch purpura associated with gastric Heli-
cobacter pylori infection. Dermatology 1997; 194: 86 [PMID:
9031803 DOI: 10.1159/000246068]

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

Cecchi R, Torelli E. Schonlein-Henoch purpura in associa-
tion with duodenal ulcer and gastric Helicobacter pylori
infection. ] Dermatol 1998; 25: 482-484 [PMID: 9714985]
Hoshino C. Adult onset Schonlein-Henoch purpura associ-
ated with Helicobacter pylori infection. Intern Med 2009;
48: 847-851 [PMID: 19443983 DOI: 10.2169/ internalmedi-
cine.48.1718]

Shin JI, Koh H, Lee JS. Henoch-Schénlein purpura associat-
ed with helicobacter pylori infection: the pathogenic roles of
IgA, C3, and cryoglobulins? Pediatr Dermatol 2009; 26: 768-769
[PMID: 20199470 DOI: 10.1111/}.1525-1470.2009.01039.x]
Ljubojevic S, Lipozenci¢ ]J. Autoimmune bullous diseases
associations. Clin Dermatol 2012; 30: 17-33 [PMID: 22137223
DOI: 10.1016/j.clindermatol.2011.03.006]

Tampoia M, Giavarina D, Di Giorgio C, Bizzaro N. Diag-
nostic accuracy of enzyme-linked immunosorbent assays
(ELISA) to detect anti-skin autoantibodies in autoimmune
blistering skin diseases: a systematic review and meta-anal-
ysis. Autoimmun Rev 2012; 12: 121-126 [PMID: 22781589 DOI:
10.1016/j.autrev.2012.07.006]

Lo Schiavo A, Ruocco E, Brancaccio G, Caccavale S, Ruocco
V, Wolf R. Bullous pemphigoid: etiology, pathogenesis, and

February 14, 2014 | Volume 20 | Issue 6 |



78

Magen E et al. Helicobacter pylori and skin autoimmunity

inducing factors: facts and controversies. Clin Dermatol 2013;
31: 391-399 [PMID: 23806156 DOI: 10.1016/j.clindermatol.20
13.01.006]

Matsuo A, Tanaka R, Shiotani A, Haruma K, Ishii N, Hashi-
moto T, Fujimoto W. Remission of sublamina densa-type lin-
ear IgA bullous dermatosis after Helicobacter pylori eradica-
tion. Clin Exp Dermatol 2009; 34: €988-e989 [PMID: 19832860

(4 9

TR
JBaishideng®

WJG | www.wjgnet.com

1516

79

DOI: 10.1111/j.1365-2230.2009.03631.x]

Sagi L, Baum S, Agmon-Levin N, Sherer Y, Katz BS, Barzilai
O, Ram M, Bizzaro N, SanMarco M, Trau H, Shoenfeld Y.
Autoimmune bullous diseases the spectrum of infectious
agent antibodies and review of the literature. Autoimmun
Rev 2011; 10: 527-535 [PMID: 21527361 DOI: 10.1016/
j.autrev.2011.04.003]

P- Reviewer: Mortellaro A S- Editor: Zhai HH
L- Editor: A E- Editor: Wang CH

February 14, 2014 | Volume 20 | Issue 6 |



7B
JRnishideng®

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza,
315-321 Lockhart Road, Wan Chai, Hong Kong, China
Fax: +852-65557188
Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN1007-9327

“ ||‘| il

9777100793204

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.




