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Abstract. - OBJECTIVE: H. pylori infection is
reportedly associated with autoimmune dis-
eases such as chronic thyroiditis and autoim-
mune diabetes. The aim of this study is to de-
termine the association between H. pylori infec-
tion and its virulent strain CagA with antibodies
against thyroperoxidase (TPO Ab) and thy-
rotropin (TSH) in a cohort of latent autoimmune
diabetes in adult (LADA) patients.

PATIENTS AND METHODS: We included 234
LADA patients (53.8% women). Antibodies
against H. pylori whole antigens and CagA, TPO
Ab and TSH were assessed in all patients.

RESULTS: Prevalence of IgG against H. pylori
and GagA was 52.1% and 20.9% respectively.
Antibodies against H. pylori were not associated
with TPO Ab and TSH (rho = 0.067, p = 0.620 and
rho = 0.156, p = 0.099, respectively). Antibodies
against CagA showed a positive association
with TSH and TPO Ab (respectively rho = 0.309, p
= 0.036 and rho = 0.419, p = 0.037). Subjects with
hypothyroidism (TSH = 3.5 pU/ml) had an in-
creased frequency of Ab anti CagA (p = 0.059).

CONCLUSIONS: The infection by H. pylori
strains expressing CagA is associated with in-
creased TPO Ab and TSH levels in LADA pa-
tients, suggesting a possible mechanism in-
volved in thyroid autoimmunity and dysfunction
of the gland. Further research is needed to test
this hypothesis.
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Introduction

Autoimmune thyroid disease (AITD) is char-
acterized by the presence of circulating antibod-

ies (Ab) against thyroid antigens, such as thy-
roglobulin, thyroid peroxidase, and thyrotropin
(TSH) receptor, the latter being pathognomonic
of Grave’s disease'?. The prevalence of AITD is
high in the general population, especially in spe-
cific geographic areas®*. The mechanisms in-
volved in AITD pathogenesis are not completely
understood but an interplay between genetic and
environmental factors is generally accepted.
Among these, infections caused by different mi-
croorganisms have been implicated in the patho-
genesis of AITD’. Infection by Yersinia enteroco-
litica and hepatitis virus C were found to be
highly prevalent in patients with AITD®?, but a
clear evidence is still lacking.

Helicobacter pylori (H. pylori) is a Gram-neg-
ative bacterium which colonizes the gastric mu-
cosa and is widely accepted as a major cause of
gastritis, gastric and duodenal ulcers'*'2. A possi-
ble association between H. pylori with lymphoid
tissue lymphoma and gastric cancer has also been
proposed'*'7. In addition, H. pylori was found to
be linked also with extra-gastric manifestations
such as autoimmune thrombocytopenic
purpura'®, type 1 and type 2 diabetes mellitus'*->!,
and a number of other conditions?***. The rela-
tionship between AITD and H. pylori is contro-
versial and conflicting results are reported in the
literature.

Latent autoimmune diabetes in adults (LADA)
is a type of autoimmune diabetes characterized
by the presence of antibodies against glutamic
acid decarboxylase 65 (GAD65 Ab) with a clini-
cal picture very similar to type 2 diabetes at diag-
nosis. As other autoimmune diseases, LADA pa-
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tients show an increased frequency of extrapan-
creatic organ-specific autoantibodies, such as an-
tibodies against thyroperoxidase (TPO Ab)*, an-
tibody against gastric parietal cell®®, and antibody
against tissue tranglutaminase®’. The role of H.
pylori in LADA patients is poorly investigated.
Recently, we reported that antibodies against H.
pylori were more prevalent in LADA patients as
well in subjects with late-onset type 1 diabetes
than in the general population®.

The aim of this study was to investigate the as-
sociation between AITD and H. pylori infection
in a cohort of LADA patients.

Patients and Methods

Since the end of 2005, patients with type 2 di-
abetes at diagnosis were screened for the pres-
ence of pancreatic islet autoantibodies. These pa-
tients have been referred as a part of a multicen-
tric study, from five Diabetic Units of the island
of Sardinia, Italy. The clinical features, autoim-
mune markers, and progression toward insulin
dependence in these patients have been reported
elsewhere®-°. From the original cohort of 251%,
patients whose sera were no longer available
were excluded. A total of 234 serum samples
(126 women) were analyzed. Diagnostic criteria
for LADA were: (1) presence of circulating
GADG65 Ab; (2) age at onset of diabetes above 30
years, and (3) lack of insulin requirement for at
least 8 months after diagnosis and absence ke-
toacidosis and/or significant weight loss. Mean
age at onset of diabetes 52.9 + 10.4 yrs.

Serologic Methods

Blood venous samples were collected between
7 and 8 a.m., after an overnight fasting. Serum
samples were stored at -80°C until use. H. pylori
status was evaluated by an enzyme-linked im-
munosorbent assay (ELISA) for anti H. pylori
immunoglobulin G (Helicobacter pylori IgG,
ELISA kit, Genesis Diagnostics Ltd, Littleport,
UK), with a reported sensitivity and specificity of
99.2% and 90.9% respectively®'. In addition, the
presence of putative H. pylori virulence factor
was assessed by a specific serological ELISA test
for IgG antibodies against CagA (CagA IgG
ELISA Kit, Genesis Diagnostics, Littleport, UK),
with a sensitivity of 96%, specificity 97%, and
inter-assay coefficient of variation < 12%?3*'. TPO
Ab were measured by immunoradiometric as-
says, commercial kits (Immunotech, Prague, nor-

mal range 0-12 IU/ml; DIASorin, Saluggia, Italy,
reference range 0-50 U/ml). Serum TSH was
measured with ultra sensitive Immunoradiomet-
ric assay kit (RADIM, Pomezia, Italy). As alredy
reported in a previous paper®”. We defined hy-
pothryoidism subjects with TSH level = 3.5
uU/ml.

Statistical Analysis

Normality was assessed by using the Kol-
mogorov-Smirnov test. The variables not nor-
mally distributed were log transformated before
analysis. Differences in mean values of contin-
uous variables were tested by the Mann-Whit-
ney U test. Frequencies between groups were
tested by the Pearson chi-square test. The asso-
ciation between two variables was measured by
calculating the Spearman’s rank correlation co-
efficient.

Statistical analysis was performed with SPSS
16.0 for Windows (SPSS Inc., Chicago, IL,
USA). Significance level of p < 0.05 was set for
all calculations.

Results

The main characteristics of the patients’ cohort
are shown in Table I. The mean value of TPO Ab
titer was 239 + 310 U/ml and the frequency of
TPO Ab positivity was 38.9% (91/234). Mean
value of TSH was 2.20 + 1.96 uU/ml and the fre-
quency of subjects with TSH = 3.5 uU/ml was
26.9% (62/234).

The prevalence of IgG against H. pylori was
52.1% (122/234). The mean value of IgG titer

Table 1. Anthropometric parameters and clinical data of
LADA patients. Values are expressed as mean and standard
deviations or percentage.

Variables

No. of patients 234
Gender (M:F) 108:126
Insulin dependence within 4 years (%) 37.9%
Body mass index (kg/m?) 28.1+£5.3
TPO Ab (U/ml) 233 +310
TPO Ab, % positive 38.9%
TSH (WU/ml) 222+1.94
TSH = 3.5 pU/ml, % positive 26.9%
IgG anti H. pylori titer (U/ml) 55+34
IgG anti H. pylori, % positive 52.1%
anti CagA Ab titer (U/ml) 66 =36
anti CagA Ab, % positive 20.9%
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Figure 1. Correlation between TSH and

antibodies against CagA.
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anti H. pylori was 55 + 34 U/ml. The presence of
antibodies against CagA was 20.9% (49/234) and
the mean concentration was 66 + 36 U/ml.
Antibodies against H. pylori were not associat-
ed with TPO Ab and TSH (rho = 0.067, p =
0.620 and rho = 0.156, p = 0.099, respectively).
The correlation between antibodies against CagA

and TSH was significant (rho = 0.309, p = 0.036)
as well as the correlation between anti-CagA an-
tibodies and TPO Ab (rtho = 0.419, p = 0.037), as
reported in the scatter plot of Figures 1 and 2.
Therefore, we compared the frequency of LA-
DA patients with TSH = 3.5 uwU/ml according to
Ab anti CagA. Subjects with hypothryoidism had

Log (CagA)

Log (TPO Ab)

8 Figure 2. Correlation between antibodies
against thyroperoxidase (TPO Ab) and anti-
bodies against CagA.
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an increased frequency of Ab anti CagA with a
bordeline statistical significance (}>*= 3.56 ; p =
0.059), as shown in Table II.

Discussion

Patients with autoimmune diabetes have an in-
creased risk to develop extra-pancreatic autoim-
mune disease, in particular AITD. Various poten-
tial causative mechanisms have been proposed:
infectious agents or other cross-reactive environ-
mental triggers activating immune mechanisms
in genetically susceptible individuals®’. However,
none has been definitely implicated in the patho-
genesis.

In the present study, we showed that both TPO
Ab and TSH levels were directly and significant-
ly correlated with CagA Ab titer. Subgroup
analyses also reveled that patients with hypothy-
roidism (defined as TSH = 3.5 wU/ml) had an in-
creased frequency of antibodies against CagA.
Our findings are similar to those reported by oth-
er studies. For instance, Bassi et al*> were able to
detect an increased prevalence of H. pylori anti-
gens in stool samples and Larizza et al* and oth-
ers authors found H. pylori antibodies in serum
of patients affected by AITD*3¢. de Luis et al*
also demonstrated that the titer of TPO Ab was
postively and significantly associated with IgG
anti H. pylori. Further, the titer of TPO Ab and
antibodies against thyroglobulin (TG Ab) de-
creased in a small sample of patients treated for
H. pylori infection?’. Other studies found a corre-
lation only with the presence of CagA-positive
strain®®. This is consistent with the finding that
the nucleotide sequence of CagA-positive H. py-
lori had a partial homology with the coding se-
quence of thyroperoxidase gene*’. However, oth-
er reports failed to find any relationship between
H. pylori and AITD. In particular, the frequency
of H. pylori infection was comparable between
patients with AITD and adult healthy controls*
regardless of the presence of CagA virulent
strain*'. A recent meta-analysis, which analyzed
7 studies involving a total of 662 patients,
showed that the prevalence of H. pylori infec-
tion and CagA-positive strains were both asso-
ciated with AITD*. These discrepancies might
be explained by several reasons. First, the detec-
tion methods of H. Pylori infection through IgG
against H. Pylori with ELISA do not differenti-
ate between the past and current infection. Oth-
er tests, such as urea breath test and stool anti-

Table Il. Frequency of TSH = 3.5 according to CagA Ab
positivity among patients with circulating IgG anti H. Pylori.

Ab anti CagA Ab anti CagA
negative positive
TSH<3.5 60 (64.5%) 33 (35.5%)
TSH=3.5 13 (44.8%) 16 (55.2%)

X2 =3.56; p=10.059.

gen test detect only current infection. Other po-
tentially confounding factors are sample size
and gender, as AITD is most commonly found
in female than in male. Finally, the presence of
other pathogens sharing similar epitopes can
cause a false positive results, thus interfering
with the interpretation of the findings*. It is al-
so unclear whether a particular genetic back-
ground may have a role in the association be-
tween AITD and H. pylori infection. Larizza et
al** showed that H. pylori may trigger an im-
mune response against thyroid cell in subjects
carrying HLA-DBR1%#0301 allele although their
findings have not yet been confirmed by other
authors*.

The role of H. pylori on LADA susceptibility
is unclear. However, according to these results, in
a previous study we showed that the frequency of
antibodies against CagA was increased in au-
toimmune diabetes (LADA and late-onset type 1
diabetes) in comparison to type 2 diabetes, sug-
gesting that more virulent H. pylori strains might
act as a trigger for immune mechanisms involved
in the pathogenesis of autoimmune diabetes?.
The association between H. pylori and AITD in
autoimmune diabetes has been studied by EI-
Eshmawy et al*® who analyzed the titer of TPO
Ab, TG Ab, and IgG anti H. pylori in 162 euthy-
roid patients with type 1 diabetes mellitus. Their
results supported the hypothesis of a possible re-
lationship between H. pylori infection and the
occurrence of anti-thyroid antibodies, suggesting
that H. pylori might be the trigger for the devel-
opment of AITD in patients with autoimmune di-
abetes.

Most of the authors suggested a cross-reactivi-
ty between the bacteria and some antigen of thy-
oid gland®. Alternatively, H. pylori might induce
the expression of major histocompatibility com-
plex molecules on thyrocytes or mimiking self-
molecules*®. However, it has also been speculated
also that H. pylori might be an important trigger
factor for the onset of Graves’ disease because
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the infection is usually present before disease on-
set*’. Furthermore, an increased recurrence of H.
pylori infection in patients affected by Graves’
disease, could predispose to AITD whereas hy-
perthyrodism might lead to an increased suscep-
tibility of H. pylori infection®®.

We acknowledge some limitations of our study.
The cross-sectional design of the study precluded
temporality ascertainment. In addition, we tested
only TPO Ab and not TG Ab, thus causing a pos-
sible underestimation of AITD. Finally, the IgG
anti H. pylori could not allow to differentiate be-
tween the past and current infection.

Conclusions

We showed that titers of TPO Ab and CagA
were related, suggesting that the presence of
most virulent H. pylori could be a risk factor for
the presence of thyroid autoimmunity and a func-
tional impairment of the thyroid gland, as
demonstrated by the association between anti
GagA Ab and TSH. Taken together these data
might suggest that H. pylori had a role in thyroid
dysfunction, an interesting hypothesis that de-
served to be tested in further research.

Acknowledgements

This work was done by using a grant from Regione Autono-
ma della Sardegna (Genetic and immunologic markers in
the pathogenesis of LADA and type 2 diabetes mellitus), n:
CRP-27076, scientific coordinator Prof. Giuseppe Delitala.

Conflict of Interest

The Authors declare that they have no conflict of interests.

References

1) MclacHLAN SM, RapoprorT B. Breaking tolerance to
thyroid antigens: changing concepts in thyroid au-
toimmunity. Endocr Rev 2014; 35: 59-105.

2) DoNG YH, Fu DG. Autoimmune thyroid disease:
mechanism, genetics and currentknowledge. Eur
Rev Med Pharmacol Sci 2014; 18: 3611-3618.

3) DeLTALA AR Pila MG, Ferrewl L, Lor F CuUrreLl N,
BALACI L, ScHLESSINGER D, Cucca F. Prevalence of
unknown thyroid disorders in a Sardinian cohort.
Eur J Endocrinol 2014; 171: 143-149.

4) DEeUTALA AP ORRU M, FILGHEDDU F, PiLA MG, DELITA-
LA G, GANAU A, SABA PS, DECANDIA F SCUTERI A,

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

MARONGIU M, LAKATTA EG, STRAIT J, Cucca F. Serum
free thyroxine levels are positively associated with
arterial stiffness in the SardiNIA study. Clin En-
docrinol (Oxf) 2015; 82: 592-597.

ToMmER Y, HuBer A. The etiology of autoimmune
thyroid disease: a story of genes and environ-
ment. J Autoimmun 2009; 32: 231-239.

Rose NR. The genetics of autoimmune thyroiditis:
the first decade. J Autoimmun 2011; 37: 88-94.

SHENKMAN L, BotToNE EJ. Antibodies to Yersinia en-
terocolitica in thyroid disease. Ann Intern Med
1976; 85: 735-739.

ToMER Y, VILLANUEVA R. Hepatitis C and thyroid au-
toimmunity: is there a link? Am J Med 2004; 117:
60-61.

ANTONELLI A, FERRI C, FALLAHI P FERRARI SM, GHINOI
A, Rotonpl M, FerrRanNINI E. Thyroid disorders in
chronic hepatitis C virus infection. Thyroid 2006;
16: 563-572.

Dore MP. GraHAaM DY. Ulcers and gastritis. En-
doscopy 2004; 36: 42-47.

KikucHi S, Dore MP. Epidemiology of Helicobacter
pylori Infection. Helicobacter 2005; 10(Suppl 1): 1-
4.

CHENG SF L L, WANG LM. miR-155 and miR-146b
negatively regulates IL6 in Helicobacter pylori (ca-
gA+) infected gastroduodenal ulcer. Eur Rev Med
Pharmacol Sci 2015; 9: 607-613.

MALAGUARNERA M, GIORDANO M, RANDO A, Puzzo L,
TrRAINITI M, Consoul AS, CATANIA VE. Intestinal lym-
phoma: a case report. Eur Rev Med Pharmacol
Sci 2011; 15: 1347-1351.

HuANG JQ, ZHENG GF, SumANAC K, IRVINE EJ, HUNT
RH. Meta-analysis of the relationship between ca-
gA seropositivity and gastric cancer. Gastroen-
terology 2003; 125: 1636-1644.

Dore MR MARrRAS G, RoccHI C, SorO S, LorRiA MF,
BAssoTTi G, GRAHAM DY, MALATY HM, Pes GM.
Changing prevalence of Helicobacter pylori infec-
tion and peptic ulcer among dyspeptic Sardinian
patients. Intern Emerg Med 2015; 10: 787-794.

Dore MR GraHam DY. Pathogenesis of duodenal
ulcer disease: the rest of the story. Baillieres
Best Pract Res Clin Gastroenterol 2000; 14: 97-
107.

HUANG JQ, SRIDHAR S, CHEN Y, HUNT RH. Meta-
analysis of the relationship between Helicobacter
pylori seropositivity and gastric cancer. Gastroen-
terology 1998; 114: 1169-1179.

Umit H, Umit EG. Helicobacter pylori and mean
platelet volume: a relation way before immune
thrombocytopenia? Eur Rev Med Pharmacol Sci
2015; 19: 2818-2823.

CANDELLI M, RIGANTE D, ScHIAVINO A, GABRIELLI M,
CReA F MINGUELL DEL LUNGO L,PIGNATARO G, SACCO
E, MoNAco S, GENTILONI SILVERI N, GASBARRINI A.
Highreinfection rate of Helicobacter pylori in
young type 1 diabetic patients: athree-year follow-
up study. Eur Rev Med Pharmacol Sci 2012; 16:
1468-1472



A.P. Delitala, G.M. Pes, A. Errigo, M. Maioli, G. Delitala, M.P. Dore

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

HAN X, LI Y, WANG J, Liu B, Hu H, LI X, YANG K,
YUAN J, YAO P WEI S, WANG Y, LIANG Y, MiAO X,
ZHANG X, Guo H, YANG H, Wu T, HE M. Helicobac-
ter pylori infection is associated with type 2 dia-
betes among a middle- and old-age Chinese pop-
ulation. Diabetes Metab Res Rev 2016; 32: 95-
101.

GASBARRINI A, OJETTI V, Pitocco D, DE Luca A,
FRANCESCHI F, CANDELLI M, SANZ TORRE E, PoLA P
GHIRLANDA G, GASBARRINI G. Helicobacter pylori in-
fection in patients affected by insulin-dependent
diabetes mellitus. Eur J Gastroenterol Hepatol
1998; 10: 469-472.

Kucukazman M, YeNiova O, DAL K, Yavuz B. Heli-
cobacter pylori and cardiovascular disease. Eur
Rev Med Pharmacol Sci 2015; 19: 3731-3741.

PeLicano R. Helicobacter pylori and cardiovascu-
lar disease: any missing data?Eur Rev Med Phar-
macol Sci 2015; 19: 4684-4685

FRANCESCHI F GASBARRINI A, PoLYzos SA, KOUNTOURAS
J. Extragastric Diseases and Helicobacter pylori.
Helicobacter 2015; 20(Suppl 1): 40-46.

DELTALA AP FANCIULLI G, ZOLEDZIEWSKA M, Prrzaus M,
Puscepbu P FRONGIA P Pubbu L, ERRIGO A, MaioLl M,
DEeLITALA G, Pes GM. Allelic variant in CTLA4 is as-
sociated with thyroid failure and faster -cell ex-
haustion in latent autoimmune diabetes in adults.
J Diabetes 2015; 7: 68-73.

DeLTALA AR Pes GM, Maioul M, SeccHr G, SAncau F
Dewmala G, Maneti R. Organ specific antibodies in
LADA patients for the prediction of insulin depen-
dence. Endocr Res 2016 Feb 11: 1-6. [Epub
ahead of print].

ZAMPETTI S, CAPIzzi M, SPOLETINI M, CAMPAGNA G,
Leto G, CipoLLoni L, TiBermi C, Bosi E, FALORNI A,
Buzzetn R; NIRAD Study Group. GADA titer-relat-
ed risk for organ-specific autoimmunity in LADA
subjects subdivided according to gender (NIRAD
study 6). J Clin Endocrinol Metab 2012; 97: 3759-
3765.

DEeLITALA AP PEs GM, MALATY HM, PisaNu G, DELITALA
G, Dore MP. Implication of cytotoxic Helicobacter
pylori infection in autoimmune diabetes. J Dia-
betes Res 2016; 2016: 7347065.

Maioul M, Pes GM, DELTALA G, Pubbu L, FALORNI A,
Towu F, Lampis R, OrRrRU V. SECcHI G, CicaLd AM, FLORIS
R, MADAU GF, PiLosu RM, WHALEN M, Cucca E Num-
ber of autoantibodies and HLA genotype, more
than high titers of glutamic acid decarboxylase
autoantibodies, predict insulin dependence in la-
tent autoimmune diabetes of adults. Eur J En-
docrinol 2010; 163: 541-549.

Pes GM, DEeLITALA AP, ERRIGO A, DELITALA G, DORE
MP. Clustering of immunological, metabolic
and genetic features in latent autoimmune dia-
betes in adults: evidence from principal com-
ponent analysis. Intern Emerg Med 2016; 11:
561-567.

FiGurA N, PALAzzuoLl A, VAIRA D, CAMPAGNA M,
MoretT E, IacoPoni F GiIorDANO N, CLEMENTE S, Nu-
TI R, Ponzetto A. Cross-sectional study: CagA-

4046

32)

33)

34)

35)

36)

37)

38)

39)

40)

positive Helicobacter pylori infection, acute coro-
nary artery disease and systemic levels of B-type
natriuretic peptide. J Clin Pathol 2014; 67: 251-
257.

Bassi V. SANTINELLI C, [ENGO A, RomAaNoO C. Identifica-
tion of a correlation between Helicobacter pylori
infection and Graves' disease. Helicobacter 2010;
15: 558-562.

LARIZZA D, CALCATERRA V, MARTINETTI M, NEGRINI R, DE
SiLvesTrRl A, CISTERNINO M, IANNONE AM, SoLciA E.
Helicobacter pylori infection and autoimmune thy-
roid disease in young patients: the disadvantage
of carrying the human leukocyte antigen-
DRB1*0301 allele. J Clin Endocrinol Metab 2006;
91:176-179.

DE Luis DA, VARELA C, DE LA CALLE H, CANTON R, DE
ARGILA CM, SAN RomAN AL, Boixepa D. Helicobacter
pylori infection is markedly increased in patients
with autoimmune atrophic thyroiditis. J Clin Gas-
troenterol 1998; 26: 259-263.

FIGURA N, Di CAIRANO G, LORE F GUARINO E, GRAG-
NoLl A, CATALDO D, GIANNACE R, VAIRA D, BIANCIARDI
L, KrisTobHuLLU S, LENZI C, TORRICELLI V, ORLANDINI G,
GENNARI C. The infection by Helicobacter pylori
strains expressing CagA is highly prevalent in
women with autoimmune thyroid disorders. J
Physiol Pharmacol 1999; 50: 817-826.

TRIANTAFILLIDIS JK, GEORGAKOPOULOS D, GIKAS A,
MERIKAs E, PEROS G, SoFRONIADOU K, CHERACAKIS P
SKLAVAINA M, TzANIDIS G, KONSTANTELLOU E. Relation
between Helicobacter pylori infection, thyroid hor-
mone levels and cardiovascular risk factors on
blood donors. Hepatogastroenterology 2003;
50(Suppl 2): ccexviii-ccexx.

BERTALOT G, MONTRESOR G, TAMPIERI M, SPASIANO A,
PEDRONI M, MILANESI B, FAVRET M, MANCA N, NEGRINI
R. Decrease in thyroid autoantibodies after eradi-
cation of Helicobacter pylori infection. Clin En-
docrinol (Oxf) 2004; 61: 650-652.

SovEID M, HosseINl Ast K, OMRANI GR. Infection
by Cag A positive strains of Helicobacter pylori
is associated with autoimmune thyroid disease
in Iranian patients. Iran J Immunol 2012; 9: 48-
52.

TomB JFE, WHITE O, KERLAVAGE AR, CLAYTON RA, SuT-
TON GG, FLEISCHMANN RD, KetcHum KA, KLENK HP
GiLL S, DoOUGHERTY BA, NELSON K, QUACKENBUSH J,
ZHou L, KIRKNESS EF, PETERSON S, LOFTUS B, RICHARD-
soN D, DobsoN R, KHALAK HG, GLODEK A, MCKENNEY
K, FItzeGerALD LM, LEe N, AbAams MD, Hickey EK,
BERG DE, GOCAYNE JD, UTTERBACK TR, PETERSON JD,
KeLLey JM, CottoN MD, WEDMAN JM, Fuin C, Bow-
MAN C, WATTHEY L, WALLIN E, HAYES WS, BORODOVSKY
M, Karp PD, SmitH HO, FrRaser CM, VENTER JC. The
complete genome sequence of the gastric
pathogen Helicobacter pylori. Nature 1997; 388:
539-547.

Towmasi PA, Dore MP FANcIuLLl G, SANCIU F, REALDI G,
Deutala G. Is there anything to the reported asso-
ciation between Helicobacter pylori infection and
autoimmune thyroiditis? Dig Dis Sci 2005; 50:
385-388.



Helicobacter pylori CagA antibodies and thyroid function in latent autoimmune diabetes in adults

41)

42)

FRANCESCHI F, SATTA MA, MENTELLA MC, PENLAND R,
CANDELLI M, GRriLLO RL, Leo D, FiNni L, Nista EC, Caz-
ZATO IA, LurPAscUu A, POLA P PONTECORVI A, GASBARRINI
G, GENTA RM, GasBArrINI A. Helicobacter pylori in-
fection in patients with Hashimoto's thyroiditis.
Helicobacter 2004; 9: 369.

SHI WJ, Liu W, ZHou XY, YE F, ZHANG GX. Associa-
tions of Helicobacter pylori infection and cytotox-
in-associated gene A status with autoimmune thy-
roid diseases: a meta-analysis. Thyroid 2013; 23:
1294-1300.

43) JoHANSEN HK, N@RGAARD A, ANDERSEN LP JENSEN P

44)

NiEsseN H, Hoiey N. Cross-reactive antigens shared
by Pseudomonas aeruginosa, Helicobacter pylori,
Campylobacter jejuni, and Haemophilus influenzae
may cause false-positive titers of antibody to H. py-
lori. Clin Diagn Lab Immunol 1995; 2: 149-155.

WANG Y, ZHU S, XU Y, WANG X, ZHu Y. Interaction
between gene A-positive Helicobacter pylori

45)

46)

47)

48)

and human leukocyte antigen Il alleles increase
the risk of Graves disease in Chinese Han pop-
ulation: an association study. Gene 2013; 531:
84-89.

EL-EsHmAawY MM, EL-HAWARY AK, ABDEL GAWAD SS,
EL-Baiomy AA. Helicobacter pylori infection might
be responsible for the interconnection between
type 1 diabetes and autoimmune thyroiditis. Dia-
betol Metab Syndr 2011; 3: 28.

Tomer Y, Davies TF Infection, thyroid disease, and
autoimmunity. Endocr Rev 1993; 14: 107-20.

Bassi V. SANTINELLI C, IENGO A, RomaNo C. Identifica-
tion of a correlation between Helicobacter pylori
infection and Graves' disease. Helicobacter 2010;
15: 558-562.

BAssi V, FATTORUsSO O, PoLISTINA MT, SANTINELLI C.
Graves' disease shows a significant increase in
the Helicobacter pylori recurrence. Clin En-
docrinol (Oxf) 2014; 81: 784-785.



