Anti-Helicobacter Pylori, Anti-Thyroid Peroxidase, Anti-Thyroglobulin

and Anti-Gastric Parietal Cells Antibodiesin Czech Population

|. STERZL}? P. HRDA? P. MATUCHA!, J.CEROVSKA! V. ZAMRAZIL*

!Institute of Endocrinology, Prague, Czech Republic
?Institute of Immunology and Microbiology, 1st Faculty of Medicine, Charles University and General

Faculty Hospital, Prague, Czech Republic

Corresponding Author:

Prof. lvan Sterzl, MD, PhD

Institute of Immunology and Microbiology,

1% Faculty of Medicine, Charles University, Prague
Studntkova 7

128 00 Prague 2

Czech Republic

Email: ister@Ifl.cuni.cz

SHORT TITLE: HELICOBACTER AND THYROID AUTOANTIBODIES IN CZECH

POPULATION


Administrator
prepress


Summary

Autoimmune thyropathies are frequently linked tonpnanfections, such aldelicobacter pylori, which

are also supposed to play also a role in theirquahesis. The aim of this study was to evaluate the
relationships between thyroid and gastric autoimitguaind H. pylori infection on a large sample of
Czech population (n=1621) by monitoring the autiedies against thyroglobulin (anti-Tg) and
thyroid peroxidase (anti-TPO) and gastric parietl (anti-GPC, representing thyrogastric syndrome)
in correlation with antibodies againdelicobacter pylori (anti-H. pylori) of classes IgG and IgA. The
interrelation between autoantibodies atdpylori antibodies was assessedHbypylori seropositivity.

In H. pylori seropositive persons as compared to seronegatespéctive of age and sex, a higher
occurrence of anti-TPO (10.4% vs. 5.8%, p=0.001) ami-GPC (6.1% vs. 1.7%, p<0.001) was found.
Differences in anti-TPO occurrence were significanboth men (7.0% vs. 3.3%, p=0.03) and women
(12.7% vs. 8.0%, p=0.02), differences in anti-GRCunrence were significant only in women (7.2% vs.
1.7%, p<0.001). Results of this study support theaiof a connection between infectionHfpylori

and the occurrence of anti-TPO autoantibodies semtengthyroid autoimmunity and gastric parietal

cells autoantibodies representing the thyrogasymcrome.
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Introduction

Autoimmune thyroiditis (AT) is one of the most freantly encountered endocrinopathies
belonging to organ-specific autoimmune diseases. o&h also occur as a part of autoimmune
polyglandular syndrome (APS) or of polyglandulatcgmmunity activation (PAA). (Muiret al. 1995).
(Laureti et al. 1998). As serological markers of AT serve autdmties against thyroid peroxidase
(anti-TPO) and against thyroglobulin (anti-Tg). irh@ccurrence has been reported in healthy women in
the range from 9% to 26% and in healthy men inrdregge from 3% to 12% (Prenti@t al. 1990,
Vanderpumpet al. 1995, Hawkingt al. 1980)

The etiological causes for autoimmune thyroiditsvelopment are multifactorial, involving
genetic predisposition (Hrdét al. 2004, Toddet al. 1988) and external factors, most common being
infections, such a¥ersinia enterocolitica (Bechet al. 1977, Beclet al. 1974)andHelicobacter pylori
(de Luiset al. 1998, Figuraet al. 1999).H. pylori causes chronic, usually lifetime infection and is
associated with a wide spectrum of other cliniaakdses, ranging from peptic ulcer disease toigastr
adenocarcinoma and mucosa-associated lymphoicet@ALT) lymphoma (Suerbaum and Michetti
2002) and also with many extragastroduodenal diseasardiovascular diseases, respiratory tract
diseases, growth retardation, cerebrovascular skse@ieadache and migraine, Raynaud’s syndrome and
with organ specific autoimmune diseases (autoimmtingopathies, diabetes mellitus), systemic
autoimmune diseases (Tsang and Lam 1999, Figural. 1999). In patients with autoimmune
thyropathies an increased prevalenceHofpylori has been found (de Luet al. 1998, Figuraet al.
1999). Bertalot and coworkers reported a decraasati-thyroid autoantibodies after eradicatiorHof
pylori infection (Bertalokt al. 2004).

Reports aboutl. pylori infection indicate higher infection rates (aboQ#®during adulthood) in
developing countries (Bardhan 1997), while infectrates in developed countries were about 60% in
higher age groups, (Frenck and Clemens 2003). ThbddWHealth Organization estimates show that
approximately 50% of the world’s populations aréeated withH. pylori, however, the majority of

infected subjects develop no clinical symptoms KRobacher and Brenner 2003). The occurrence of
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antibodies against gastroparietal cells of the atimhas been reported as high as 12% (Sl
1996).

Autoimmune gastritis and its sequel gastric atrophgdispose the subject to, albeit weakly,
development of adenocarcinoma in the stomach, hemyavstrong association with infectious gastritis
was recognized well before the identificatiortbfpylori as the cause of gastritis in this context.

As the most readily demonstrable serologic markeutoimmune gastritis serve the gastric parietdl c
autoantibodies, which, in diagnostic laboratoriase usually detected by immunofluorescence on a
frozen section of murine stomach. They are higlslsoaiated with histologic evidence of gastritis and
particularly with fundal gastritis (Whittingham aihckay 2002).

The aim of this study was to evaluate the relahg@sbetween thyroid and gastric autoimmunity
andH. pylori infection on a large sample of Czech populatiomonitoring the autoantibodies against
thyroglobulin (anti-Tg) and thyroid peroxidase (@PO) and gastric parietal cell (anti-GPC,
representing thyrogastric syndrome) in correlatioth antibodies againdtielicobacter pylori (anti-H.

pylori) of classes IgG and IgA.

Methods

Subjects were selected from the population of dggons of Jablonec nad Nisou (Zamraidl.
2004), Ribram and Zdar nad Sazavou in the years 2004-20061621, mean age: 27.7, standard
deviation (SD): 18.7; men: N=700, mean age: 25P; $8.8, women: N=921, mean age: 29.5,
SD=18.4). The ethical prerequisite of informed @mif the people involved was met.

Antibodies againsH. pylori IgG andH. pylori IgA were determined using ELISA kits Pyloriset
EIA-G 1l Pyloriset EIA-A 1l from Orion Diagnostia. Results were considered positive when higher
than 20 U/ml. Anti-Tg and anti-TPO autoantibodiesrevdetermined using ELISA kits AESKULISA a-
Tg (results were considered borderline when highan 125 IU/ml and positive when higher than 150
IU/ml) and AESKULISA a-TPO (results were considetsatderline when higher than 25 1U/ml and
positive when higher than 50 IU/ml) from AESKU.DIN®STICS (Wendelsheim, Germany).
Autoantibodies against gastric parietal cells weegermined using the indirect fluorescence kit Rat

Kidney, Stomach IFA Kit from The Binding Site Lired (Birmingham, UK).
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People were considered positive lttelicobacter pylori when having positive at least one
antibody. People were considered as showing siftisyooid autoimmunity, when positive at least to
one of the anti-Tg and anti-TPO autoantibodies.

Differences in the prevalences were evaluated usivmsided Fisher’'s exact test using R

statistical package (®evelopmentCore Team 2007)

Results
Occurrence of antibodies and autoantibodies

The occurrence of ankk pylori IgG was 35.6%, anti. pylori IgA 34.2%, anti-TPO 8.0%, anti-
Tg 4.8% and anti-GPC 3.8% (Fig. 1). Women showegthdri occurrence of anid- pylori IgG, anti-Tg
and anti-TPO and lower occurrence of anti-GPC than (Fig. 1). Persons older than 18 years showed
higher occurrence of antl: pylori and of all monitored autoantibodies (Fig. 2, p<@)00rhe age

dependence of ani: pylori and of all monitored autoantibodies is shown in Big

Relationship of the occurrence of autoantibodies on H. pylori seropositivity

In H. pylori seropositive persons as compared to seronegatagpéactive of age and sex higher
occurrence of anti-TPO (10.4% vs. 5.8%, p=0.004)ami-GPC (6.1% vs. 1.7%, p<0.001) was found.
Differences in anti-TPO occurrence were signifiaarmen (7.0% vs. 3.3%, p=0.03) and also in women
(12.7% vs. 8.0%, p=0.02), anti-GPC occurrence onlyomen (7.2% vs. 1.7%, p<0.001). In persons up
to 18 years of age, irrespective of sex, a diffeeeshowed up in anti-TPO (4.7% vs. 2.1%, p<0.08) an
anti-GPC occurrence (3.9% vs. 0.9%, p=0.004), vatipect to sex only in young females a difference
in the anti-GPC occurrence (4.6% vs. 0.7%, p<Cappeared. In persons older than 18 years,
irrespective of sex, a difference in anti-GPC openee (7.2% vs.3.5%, p=0.04) appeared, with respect
to sex however, only in women (8.3% vs. 3.2%, p2P(the results are summarized for convenience in

Table 1).



Relationship of anti-GPC and anti-H. pylori occurrence on the positivity of anti-thyroid autoantibodies

In persons with positive autoantibodies against @mne thyroid antigens higher ami-pylori
IgG (44.4% vs. 34.5%, p=0.01) and IgA (43.9% vs.038 p=0.005) and anti-GPC (7.2% vs. 3.3%,
p=0.02) were found as compared to autoantibodytivegpersons irrespective of age and sex. With
respect to sex differences were found for &htpylori IgA in women (44.4% vs. 34.3%, p=0.0&)d
for anti-GPC in men (8.5% vs. 2.5%, p=0.04). Thedkerences were not confirmed in the age group
under 18 years, in the group older than 18 yealstbe difference for anti-GPC in men was confirmed

(the results are summarized for convenience inelapl

Discussion

Infection withH. pylori in connection to AT has been studied by many rebeas (Bertaloét al. 2004,

de Luiset al. 1998, Figureet al. 1999, Raymonet al. 2000). The putative mechanism to explain how
H. pylori infection in the stomach can pathogenically infice remote organs is the induction of an
autoimmune reaction by molecular mimicry (Momdral. 1996, Negriniet al. 1996). Antigens involved

in this cross-reaction were partially identifiedLasvis antigens of blood groups (Appelmetlkal. 1996,
Moran 1996). In addition, eradication f. pylori infection reduced the symptoms of autoimmune
process, i.e., caused a decrease in the leveldtighgroid autoantibodies (Bertalet al. 2004). Several
authors described a relationship betweepylori infection and gastric autoimunity (D'Eliesal. 2004,
Presottcet al. 2003).

Detection of antibodies against CagA antigerHofpylori has not been subject of this study,
however, in a previous study (Steezlal. 2006), we could not show a significantly highezyalence of
antibodies to CagA in patients with AT as compasgith controls, in contrast to another study (Figura
et al. 1999).

Our study of 1621 people is, up to now, the largéstly ofH. pylori seropositivity reported in
the Czech Republic. The population sample was tseldcom different regions of the Czech Republic
during 2004-2006. In our study, the prevalenceommenhat higher than in other developed countries
(antiH. pylori IgG 35.6 %, IgA 34.2%.) (Goodman and Correa 1%3fynder and Ng 1995). BuresS and

his group showed similar results in the Czech RepBureSet al. 2006) in spite of using a different
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method, namely the urease breath test. Robertd. ehawed that the sensitivity and specifity of
serological tests is generally lower than thosérefth tests (Robert al. 2000). In accordance with
other authors (Sorbergt al. 2003, Robertsoret al. 2003) we found an age dependence of the
occurrence oH. pylori seropositivity increasing with age. The observeduorence of anti-TPO (8.0%)
and anti-Tg (4.8%) in the population under studghaut regard to age or gender was slightly lovasr,
compared with other authors (Tajtakastéal. 2000, Prummel and Wiersinga 2005, Vanderputg.
1995).

In accordance with other authors (Vanderpusngl. 1995, Hawkinst al. 1980, Prenticet al.
1990) the occurrence of anti-Tg and anti-TPO autbadies increased with age - anti-Tg (6.8% In
older vs. 2.9% in younger, p<0.001), anti-TPO (¥3\8. 2.9%, p<0.001) and certain results were more
frequent in women, specifically anti-Tg (6.6% vs4%, p<0,001), and anti-TPO (10.3% vs. 4.9%,
p<0,001).

Several authors point to the relationship of autoime thyroiditis andHelicobacter pylori
infection (de Luiset al. 1998, Figureet al. 1999).Helicobacter pylori might be the possible etiological
factor for autoimmune thyroiditis development. Ayrsficant interaction between HLA-DRB1*0301
andH. pylori infection was present in AT patients and not cast(Larizzaet al. 2006).

In the group of theH. pylori seropositive subjects, higher occurrence of aRtdTand anti-GPC was
found.

On the other hand, in people with laboratory sighthyroid autoimmunity, a higher occurrence
of antiHelicobacter pylori antibodies, and also a higher occurrence of aRtGGutoantibodies was
observed. When taking into account gender andagg,differences in anti-GPC in men, especially of
higher age, persisted.

The occurrence of anti-GPC autoantibodies in thectsd population was 3.8%. No previous
studies were found regarding the anti-GPC prevalém¢he general, randomly selected population. All
studies describe the occurrence of anti-GPC irouarpathologicastates (Carmel 1992, Annibadeal.
2005, De Blocket al. 2003).The occurrence of anti-GPC was not age or gendezrkent. Results of

this study suggest a possible relationship betvee#nGPC and the time course ldélicobacter pylori
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infection — the occurrence of anti-GPC was highdi.ipylori positive people (6.1% vs. 1.7%, p<0.001)
and also in people with laboratory signs of autoimm thyroiditis (7.2% vs. 3.3%, p=0.02j. pylori
infection can induce gastric autoimmunity, sincetltd bacteria leads to the production of antibodies
cross-reacting with human gastric mucosa (Appelneelal. 1998, Negriniet al. 1991). The gastric
mucosal pathogerHelicobacter pylori induces autoantibodies against the gastric prgiomp

H* K*-ATPase in 20-30% of infected patients. The presefdhese autoantibodies is associated with
severity of gastritigD'Elios et al. 2004). Our results suggest that gastric autoimtyiigaused byH.
pylori could also induce thyroid autoimmunity.

To conclude, we would like to point out that thtsidy of a sample of the Czech population
showed the occurrence Bif pylori in the same rates as in other developed countietightly lower
occurrence of seropositive anti-TPO and anti-Tgantibodies was found. Further, the supposed links
were confirmed between anti-TPO autoantibodies amiitGPC autoantibodies, which suggests the
involvement of thyrogastric syndrome, i.e. autoinrmawolyglandular syndrome type Ill on one hand

andH. pylori seropositivity on the other, as a link betweertrgaand thyroid autoimmunity.
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Fig. 1. The occurrence of anti-H. pylori, anti-TPO, anti-Tg and anti-GPC in the selected population

45%

40%

35% 1

30%

2504 +— OMen

OWomen
20% +— H Al

15% —

10% — T

5% +—

o — ml B

anti-HP 1gG anti-HP IgA anti-TPO anti-Tg anti-GPC

anti-HP IgG = anti H. pylori1gG; anti-HP IgA = anti-H. pylori 1gA;
*significant difference, p<0.05

14



Fig. 2. Differences in the occurrence of anti-H. pylori, anti-TPO, anti-Tg and anti-GPC in the selected population
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Fig. 3. Age dependence of the occurrence of anti-H. pylori, anti-TPO, anti-Tg and anti-GPC in the selected

population
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Table 1. Significant differences between H. pylori negative and H. pylori positive persons

Agegroup Gender Antibody H. pylori positive H. pylori negative p-value
All All anti-TPO 10.4% 5.8% 0.001
All All anti-GPC 6.1% 1.7% 0.000
All M anti-TPO 7.0% 3.3% 0.032
All F anti-TPO 12.7% 8.0% 0.022
All F anti-GPC 7.2% 1.7% 0.000
Children and adolescents All anti-TPO 4.7% 2.1% 0.046
Children and adolescents All anti-GPC 3.9% 0.9% 0.004
Children and adolescents F anti-GPC 4.6% 0.7% 0.015
Adults All anti-GPC 7.2% 3.5% 0.039
Adults F anti-GPC 8.3% 3.2% 0.024

Children and adolescents - persons under 18 years of age
Adults — persons older than 18 years
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Table 2. Significant differences between anti-thyroid autoantibody negative and anti-thyroid autoantibody

positive persons

Agegroup Gender Antibody Thyroid ab* positive  Thyroid ab* negative p-value
All All anti- H. pylori IgG 44.4% 34.5% 0.010
All All anti- H. pylori IgA 43.9% 33.0% 0.005
All All anti-GPC 7.2% 3.3% 0.019
All F anti-H. pylori IgA 44.4% 34.3% 0.031
All M anti-GPC 8.5% 2.5% 0.039
Adults M anti-GPC 12.9% 3.7% 0.046

Children and adolescents - persons under 18 years of age
Adults — persons older than 18 years
*autoantibody
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