1. Souhrn

1.1. Prvnim cilem studie bylo zjiSténi soucasného vyskytu infekce Helicobacter
pylori u souboru déti s juvenilni lymfocytarni thyreoiditidou (JLT) a jeji porovnani
s prevalenci této infekce u souboru stejné starych, ale zdravych déti.

Soubor pacientt s JLT tvotilo 199 déti (vékové rozmezi 0-18 let). Aktivni infekce H.
pylori byla potvrzena u 15 nemocnych (7,5%) neinvazivnim diagnostickym testem
ptitomnosti antigenu H. pylori ve stolici pomoci ELISA testu za pouziti monoklonalnich
protilatek (Amplified IDEIQA HpStAR ELISA, DakoCytomation, Glostrup, Denmark). Tuto
pozitivni skupinu tvofilo 14 divek a 1 chlapec s primérnym vékem 11,2 £2,3 let. U 6 déti
byla pfitomna hypofunkce S§titné Zlazy, z toho u 3 déti byla pfitomna atroficka forma
thyreoiditidy s tézkou hypotyredzou s pfitomnosti myxedému, ostatni déti mely
hypertrofickou formu thyreoiditidy. 7 déti podstoupilo gastroskopické vySetfeni, které
potvrdilo chronickou aktivni gastritidu. Pouze 3 déti mély gastrointestindlni potize pti H.
pylori infekci, ostatni déti byly asymptomatické. Toto zjisténi je v souladu s obecnymi
poznatky o asymptomatickém prub&hu infekce H. pylori u déti az v 90% piipada.

Kontrolni skupinu tvofil soubor 1545 asymptomatickych zdravych déti ve véku 0 —
15 rokti ze stejné geografické oblasti zijicich v riznych oblastech (mésto, vesnice).
Prevalence infekce H. pylori u zdravych ¢eskych déti byla prokazana u 110 z 1545 déti, tj. u
7,1%. Byla zjisténa pozitivni asociace s vékem, ale bez zdvislosti na pohlavi a vyskyt infekce
byl Cast€j$i u déti  zijicich v nepiiznivych socioekonomickych podminkach. Vzhledem k
vékoveé specifické zavislosti prevalence infekce H. pylori v détském véku bylo soucasné
provedeno srovnani s vékoveé odpovidajici kontrolni skupinou (10-13 rokti), kde prevalence
infekce H.pylori dosahla 8,2 % a nebyla tedy také signifikantné odlisna od prevalence
infekce H.pylori v JLT skupiné déti.

Ve studii jsme tedy potvrdili srovnatelnou prevalenci infekce H. pylori u souboru

naSich pacientil s JLT (7,5%) a u asymptomatickych zdravych ¢eskych déti (7,1%).

1.2. Druhym cilem studie byl rozbor souboru 231 pacientii s juvenilni lymfocytarni
thyreoiditidou. Studovana kritéria zahrnovala zastoupeni pohlavi, vék pacienti, funkci
Stitné Zlazy a pozitivitu autoprotilatek proti Stitné Zlaze v dobé stanoveni diagnozy JLT,
vyskyt dalSich pridruZenych autoimunitnich chorob, pozitivitu rodinné anamnézy z
hlediska vyskytu autoimunitnich chorob a pocet sourozeneckych dvojic s
autoimunitnimi chorobami.

Ve shod¢ s literarnimi zdroji jsem potvrdili v naSem souboru 231 déti s JLT pievahu
postizeni Zenského pohlavi (77%). Tuto skutecnost také dolozil rozbor rodinné anamnézy,
kde pouze v 1,3 % piipadd byl autoimunitnim onemocnénim postiZzen rodi¢ nebo prarodi¢
muzského pohlavi.

Vékoveé rozlozeni souboru v dobé stanoveni diagndzy JLT potvrdilo nejcastéjsi vyvoj
autoimunitniho onemocnéni v obdobi puberty a adolescence (vék 11-18 let v dobé stanoveni
diagnézy JLT zastoupen v souboru v 66%), ale souCasné jsme upozornili na vyvoj JLT s
hypotyredzou jiz u velmi malych ptedSkolnich déti.

U 60,6 % pacientii byla pfitomna v dobé stanoveni diagnézy JLT pozitivita obou
specifickych autoprotilatek antiTPO a antiTG. 3,5 % pacientd sJLT méli negativni
autoprotilatky proti §titné zlaze, coz diagnézu JLT nevylucuje. Na podkladé naSich klinickych
zkuSenosti s pacienty s pfechodnou formou kongenitalni hypotyreodzy jsme zdaraznili vyznam
vySetfovani ptitomnosti blokujicich antiTSH protilatek u pacientek pfedevsim s atrofickou
formou autoimunitni thyreoiditidy v gravidité. Pozitivita téchto protilatek predikuje moznost



zablokovani §titné zlazy u plodu s vyvojem piechodné formy kongenitdlni hypotyredzy,
kterou miiZzeme potvrdit vySetfenim TSH z pupecnikové krve a casnéji nasadit substituéni
terapii levothyroxinem jest¢ pited znalosti screeningu kongenitalni hypotyredzy. Tyto zeny
v pribchu gravidity musi mit adekvatni substitucni terapii levothyroxinem, protoze plod je
pln¢ zavisly po celou dobu gravitidy na saturaci tyroxinem od matky.

24% pacienti sJLT v souboru mélo pozitivni alergickou anamnézu potvrzujici
genetickou dispozici k imunopatologickym reakcim u téchto jedincd. Z toho vyplyva, ze u
déti s pozitivni alergickou anamnézou je tfeba myslet na zvySené riziko vyvoje
autoimunitnich onemocnéni.

Potvrdili jsme vysokou frekvenci vyskytu autoimunitnich onemocnéni u rodice nebo
prarodi¢e naSich pacienti sJLT, a to ve 44,6%, coz dokladd genetickou dispozici k
autoimunitni imunopatologické reakci v takto postizenych rodinach. 59% déti mélo v dobé
stanoveni diagnézy JLT jiz hypofunkci §titné zlazy, z toho ve 46 % se jednalo o tézkou
hypotyredézu s myxedémem, bradykardii, hypotenzi, poruchou rastu. V nékolika piipadech
byly postizené¢ déti z rodin s jednozna¢nou genetickou dispozici k autoimunitnim
onemocnénim. Z toho vyplyva otdzka dispenzarizace jedincii v takto postizenych rodinach z
hlediska mozného vyvoje autoimunitniho onemocnéni. Pozdni diagndza tézké primarni
hypotyredzy v détském véku mize mit trvalé nasledky na rast a vyvoj ditcte.

Ve shodé@ s literdrnimi zdroji jsme i v naSem souboru potvrdili nejcastéjsi vyskyt
autoimunitnich onemocnéni §titné zlazy ze spektra autoimunitnich onemocnéni. Chronicka
lymfocytarni thyreoiditis se v rodinach naSich pacientl vyskytovala v 72% a Graves-
Basedowova choroba v 15,5%. Vyskyt autoimunitnich onemocnéni u sourozenct naSich
pacientd s JLT byl v 7,4 % a nejcastéji se také jednalo o JLT.

15,2% pacientd v naSem souboru mélo pfidruzené autoimunitni onemocnéni, kdy v 5,6
% ptipadd bylo primarné diagnostikovano jiné autoimunitni onemocnéni i neendokrinnich
organt a az po té s odstupem nckolika let byla stanovena diagnéza JLT jiz s hypofunkei Stitné
zlazy. Doporucujeme proto aktivni vyhledavani JLT u pacientl s jinou autoimunitni chorobou
a sledovani vyvoje organové specifickych autoprotilaitek u pacientli s diagnézou vice
autoimunitnich chorob k ¢asnému odhaleni preklinické faze zavazné endokrinopatie jako je
napfiiklad autoimunitni adrenalitida nebo diabetes mellitus typu 1.

1.3. Tretim cilem studie bylo posouzeni imunologické reaktivity pacientii s juvenilni
lymfocytarni thyreoiditidou H. pylori pozitivnich, negativnich a u zdravych kontrol H.
pylori pozitivnich a negativnich.

Infekci H. pylori a soucasnou autoimunitni thyreoiditidou s ohledem na moznou
stimulacni roli mikroba a jeho lipopolysacharidu na imunokompetentni periferni krevni
mononuklearni buiiky se dosud nikdo nezabyval. H. pylori je povazovan za jeden z moznych
trigril thyreoidalni autoimunity. Pfedpokladem je mozné zkiiZzena reaktivita mezi spole¢nymi
antigeny H. pylori a antigeny §titné zlazy, tedy mechanismus ,,molekularni mimikry*, kdy
puvodné protiinfekéni imunita pfechazi v autoimunitni reakci. Témito spoleCnymi antigeny se
jevi Lewis antigeny X,y, které jsou exprimovany na beta fetézci zaludecni protonové pumpy,
na zalude¢nim mucinu, v epitelidlnich buiikach stitné zlazy, v pankreatu a obdobné antigeny
exprimuje H. pylori na svém povrchu jako soucast lipopolysacharidu.

Po izolaci krevnich mononuklearnich bun¢k z heparinizované periferni Zilni krve
studovanych jedinci metodou hustotni gradientové centrifugace na Ficollu byla jejich
imunologickd reaktivita  posuzovana stanovenim jejich bazalni produkce cytokini a
chemokint a po stimulaci lyzatem H. pylori a jeho izolovanym lipopolysacharidem (Lewis
antigeny) metodou proteinové microarray. Celkem bylo hodnoceno 23 cytokint a chemokint.
Timto zpisobem bylo vySetieno celkem 53 pacienti s JLT (20 pacienti H. pylori pozitivnich,



33 pacientt H. pylori negativnich) primérného véku 15 let (rozmezi 7-26 let) a kontrolni
skupina 40 zdravych divek (20 divek H. pylori pozitivnich, 20 H. pylori negativnich) ze stejné
socioekonomické skupiny s primérnym vékem 15 let (rozmezi 7-26 let). Imunologicka
reaktivita k lyzatu H. pylori a LPS se liSila mezi studovanymi skupinami.

Jedinci s pozitivni infekci H. pylori (JLT H. pylori pozitivni i zdravé kontroly H.
pylori pozitivni) vykazovali masivni chemokinovou odpovéd’ na stimulaci krevnich
mononuklearnich bunék lyzatem H. pylori i jeho lipopolysacharidem. Pacienti JLT H.pylori
pozitivni produkuji po stimulaci prozanétlivé cytokiny, zejména IL-6.

Zdravé kontroly H.pylori negativni mély proti ostatnim skupinam nejnizs$i bazalni
cytokinovou a chemokinovou produkci, ale po stimulaci H.pylori ve srovnani s jedinci JLT
H. pylori pozitivnimi i negativnimi signifikantn¢ stoupala produkce IFN-y (Thl cytokin) a
také regulacniho cytokinu TGF-B (Th3 cytokin), ktery ptsobi supresivné na produkci Thl
cytokind.

Jedinci JLT H. pylori negativni méli vyssi produkci TGF-B po stimulaci LPS ve
srovnani se zdravymi kontrolami H. pylori pozitivnimi, stejn¢ tak ve srovnani s jedinci JLT H.
pylori pozitivnimi. IL-10 jako dal$i regula¢ni Th3 cytokin byl u skupiny zdravych kontrol H.
pylori negativnich spiSe snizen, stejné jako produkce IL-5.

U pacientt s infekei H. pylori, tzn.u pacienti JLT H. pylori pozitivnich a H. pylori
pozitivnich zdravych kontrol byla tedy zjiSténa niz$i produkce regulacnich cytokind, coz lze
vysvétlit bud’ vyCerpanim jejich imunokompetentnich bunék nebo negativnim vlivem infekce
H. pylori.

Uvedené testy tedy potvrdily vyznamny vliv infekce H. pylori na imunokompetentni
builkky, a to zejména v pfipadé¢ jedinci s autoimunitni dispozici a tudiz pfitomnou
imunologickou dysbalanci. Stoupajici incidence autoimunitnich onemocnéni véetné juvenilni
lymfocytarni thyreoiditidy vyzaduje jak komplexni péci o tyto pacienty s cilenym
vyhleddvanim moznych sdruzenych autoimunitnich onemocnéni, tak vyhledavani moznych
spoustécich faktord této imunopatologické reakce. Budou nezbytné dalsi studie vztahu mezi
infekci H.pylori a rozvojem autoimunitnich onemocnéni. Na podkladé naSich zjisténi
doporucujeme cilené patrat u pacientii s autoimunitni thyreoiditidou po infekci H. pylori a v
piipad¢ pozitivity infekci eradikovat.



2. Summary

The first aim of our study was to find out the present occurence of H. pylori
infection in a group of children with juvenile lymphocytic thyroiditis (JLT) and to compare
with the prevalence of this infection in a group of healthy children of the same age.

The group of patients with JLT included 199 children (range 0-18 years). H. pylori
infection was confirmed in 15 patients (7,5%) by a non-invasive diagnostic test of H. pylori
antigen positivity in stools by the ELISA test using monoclonal antibodies (Amplified
IDEIQA HpStAR ELISA, DakoCytomation, Glostrup, Denmark). This H.pylori positive
group included 14 girls and 1 boy aged 11,2 £2,3. 6 children had hypofunction of the thyroid
gland, in 3 children was established the atrophic form of the thyroiditis with severe
hypothyroidism with presence of myxoedema, the other children suffered from the
hypertrophic form of the thyroiditis. 7 subjects underwent gastroscopy which confirmed
chronic active gastritis. Only 3 children had gastrointestinal symptoms caused by H. pylori
infection, the other children were asymptomatic. This finding confirms common information
about asymptomatic development of H. pylori infection in children in 90% of cases.

The control group included 1545 asymptomatic healthy children in range of 0-15 years
of the same geographic region living in different regions (town, village). The prevalence of H.
pylori infection in healthy children was confirmed in 110 out of 1545 children (7,1%). We
found positive correlation with age, but without dependence on sex and the occurence of this
infection was significantly more often in children living in low socioeconomic conditions. As
specific dependence of the prevalence of H. pylori infection on the age in children was
confirmed we made a comparison to a control group of healthy children of the same age
(range 10-13 years), where the prevalence of H. pylori infection reached 8,2% and wasn't
different from the prevalence of H. pylori infection in group of children with JLT too.

We also confirmed the comparable prevalence of H. pylori infection in group of our
patients with JLT (7,5%) and in asymptomatic healthy children (7,1%).

The second aim of our study was the analysis of the the group of 231 patients with
JLT. The studied criteria were: sex, age, function of the thyroid gland, positivity of
autoantibodies at the time of diagnosis, occurence of other autoimmune diseases and the
number of siblings with autoimmune diseases.

According to published data we also confirmed the majority of female sex in our
group of 231 children with JLT. This fact was also confirmed by the analysis of the family
history where only 1,3% parents or grandparents of male sex suffered from autoimmune
diseases.

The range of age in our group at the time of diagnoses of JLT confirmed the most
frequent development of autoimmune disease during the puberty and adolescence (the range
of 11-18 years was in 66%). On the other hand this disease is present in very young pre-
school children. We pointed out that this fact mustn't be underestimated.

The positivity of both specific autoantibodies (antiTPO and antiTG) was present in
60,6% patients at the time of diagnoses of JLT. The negativity of both specific autoantibodies
was present in 3,5% patients with JLT which doesn't exclude the diagnosis of JLT. Based on
our clinical experience with the patients with transient form of congenital hypothyroidism we
emphasized the importance of the investigation of blocked antiTSH antibodies especially in
female sex patients with the atrophic form of autoimmune thyroiditis in pregnancy. The
positivity of these antibodies predict the possibility of blocking the thyroid gland in foetus
with development of transient form of congenital hypothyroidism. We can confirm this
diagnosis by measuring TSH in umbilical blood and start therapy with levothyroxine sooner
before the result of screening of congenital hypothyroidism. These women must have



adequate substitution with levothyroxine because of dependence of foetus on mother's
saturation with thyroxine during the pregnancy.

24% of patients with JLT in the group had positive allergic history confirming genetic
predisposition to various immunopathological reactions in these individuals. This fact
confirms higher risk of development of autoimmune diseases in children with positive history
of allergy.

We confirmed high frequency of autoimmune diseases in parent or grandparent of our
patients with JLT (44,6%), which confirms genetic disposition to autoimmune
immunopathological reaction in such affected families. At the time of JLT diagnosis, 59% of
children had already hypofunction of the thyroid gland, 46% of which had severe
hypothyroidism with myxoedema , bradycardia, hypotension, growth retardation. In several
cases, the affected children were from families with unambiguous genetic disposition to
autoimmune diseases. This fact leads to the question of the follow-up of individuals in these
affected families due to possible development of autoimmune disease. A late diagnosis of
severe primary hypothyroidism in childhood can have permanent aftereffects on the growth
and development of the child.

According to published data, in our group we confirmed the most frequent occurence
of autoimmune diseases of the thyroid gland from the spectrum of autoimmune diseases. The
prevalence of chronic lymphocytic thyroiditis in families of our patients was 72% and the
prevalence of Graves-Basedow disease was 15,5%. The prevalence of autoimmune diseases in
siblings of our patients with JLT was present in 7,4% of cases and the most frequent was JLT
too.

The associated autoimmune disease was present in 15,2% of patients in our group. In
5,5% of the cases, another autoimmune disease of non-endocrine organs was first diagnosed,
and then after several years was established the diagnosis of JLT with hypofunction of the
thyroid gland. We recommend consequent searching out JLT in patients with other
autoimmune disease and the follow-up of the development of organ specific autoantibodies in
patients with diagnosis of more autoimmune diseases in order to make an early diagnosis of
pre-clinical period of serious endocrinopathy such as autoimmune adrenalitis or type 1
diabetes mellitus.

The third aim of our study was the determination of immunoreactivity in patients
with JLT H. pylori positive, negative and in a healthy control group H. pylori positive and
negative. To our best knowledge so far, nobody has been interested in H. pylori infection and
present autoimmune thyroiditis regarding a possible stimulating role of the microbe and its
lipopolysaccharide (LPS) on immunocompetent peripheral blood mononuclear cells (PBMC).
H. pylori can be one of the possible triggers of thyroid autoimmunity. The hypothesis is a
possible cross reactivity between H. pylori antigens and thyroid gland antigens, it means
,molecular mimicry* phenomenon, when originally antiinfectious immunity becomes
autoimmunity. These common antigens seem to be Lewis antigens x,y which are expressed on
beta-chain of gastric proton pump, on gastric mucin, in epithelial cells of the thyroid gland,
in pancreas and similar antigens are expressed on H. pylori surface as part of
lipopolysaccharide.

After isolation of PBMC from the peripheral blood of the studied inviduals by Ficoll
density gradient centrifugation, their immunoreactivity was analysed by determination of
basal cytokine and chemokine production and after stimulation with H.pylori and its
lipopolysaccharide (Lewis antigens) using the method of protein microarray. We analysed the
production of 23 cytokine and chemokine. We examined 53 patients with JLT (20 patients
H.pylori positive, 33 patients H.pylori negative) of average age of 15 years (range 7-26
years) and a control group of 40 healthy girls (20 girls H. pylori positive, 20 girls H. pylori



negative) from the same socio-economical group. The immunoreactivity to H.pylori and to its
LPS differed between studied groups.

The individulas with positive H. pylori infection (JLT H. pylori positive group and H.
pylori positive healthy control group) reacted by massive chemokine response to H.pylori
lysate and to its LPS after stimulation blood mononuclear cells. JLT H. pylori positive
patients produce upon stimulation proinflammatory cytokines, mainly IL-6.

H. pylori negative healthy controls had the lowest basal cytokine and chemokine
production, but in comparison to JLT H. pylori positive and negative individulas significantly
increased production of IFN-y (Thl cytokine) and regulatory cytokine TGF-B too (Th3
cytokine), which suppresses production of Th1 cytokines. JLT

H. pylori negative patients had a higher production of TGF-f to LPS stimulation in
comparison to H.pylori positive healthy controls, as well as in comparison to JLT H.pylori
positive patients. The production of IL -10 as another regulatory Th3 cytokine was in H.pylori
negative healthy controls rather decreased, as well as the production of IL-5.

In patients with H.pylori infection, it means in patients JLT H. pylori positive and
H.pylori positive healthy controls was observed a lower production of regulatory cytokines,
which can be explained either by exhaustion of their immunocompetent cells or by negative
influence of H.pylori infection.

These tests confirmed significant influence of H.pylori infection on immunocompetent
cells, especially in individuals with autoimmune disposition and consequently with present
immune dysbalance. An increasing incidence of autoimmune diseases including juvenile
lymphocytic thyroiditis requires both complex care of these patients, together with searching
out possible associated autoimmune diseases and searching out possible triggers of this
immunopathological reaction. As a result of our findings we recommend in patients with
autoimmune thyroiditis active searching out H.pylori infection and, in case of positivity,
eliminating this infection.



