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REZUMAT

Boala ulceroasa a copilului si adolescentului constituie o preocupare constanta in gastroentrologia pediatrica
atat prin prevalenta si incidenta Tnca importante, cat si prin implicarea unor mecanisme etiopatogenice
diverse care determina nu numai aspectele clinice, ci si raspunsul la tratament si evolutia catre eventuale
complicatii. Ulcerul peptic primar este o boala multifactoriala in geneza careia Helicobacter pylori detine rolul
principal; dezechilibrul dintre factorii de aparare gi agresiune asupra mucoasei gastrice, interventia unor
factori genetici si psihogeni se alatura infectiei bacteriene in producerea afectiunii. Motilitatea bacteriei,
aderenta la epiteliul gastric precum si producerea de enzime si toxine (ureaza, toxina vacuolizanta vacA si
proteina citotoxica asociata cagA), alaturi de inducerea unui raspuns imun local si sistemic si modificarile
secretiei gastrice sunt principalele mecanisme de actiune ale H. pylori. Ancheta familialda minutioasa poate
evidentia existenta unor antecedente de boala ulceroasa dar exista ipoteze conform carora poate exista o
transmitere intrafamiliala a H. pylori, fie prin contact direct, fie prin expunere la aceeasi sursa de contaminare.
Antigenul Lewis b ar putea fi un receptor pentru H. pylori. Stresul psihic poate modifica raspunsul imun la
infectia bacteriana. Vaccinarea antiHelicobacter, cu rezultate promitatoare ale studiilor preliminare, ar putea

INTRODUCERE

Ulcerul peptic este, prin definitie, o leziune pro-
funda care intrerupe muscularis mucosae a peretelui
gastric sau duodenal. (1) In trecut, gastritele si ul-
cerul peptic erau considerate entitati distincte, dar
in ultimii ani s-a inteles ca aceste doua afectiuni
sunt strans legate intre ele. Gastritele si ulcerul
peptic sunt divizate in doud mari categorii, anume
primare si secundare, atat din punctul de vedere al
etiologiei, cat si al modificarilor histopatologice,
clinicii i evolutiei. Majoritatea cazurilor de ulcer
peptic primar apare in asociere cu gastrita cronica,
difuza sau antrald. Semnificatia acestei asocieri a
capatat o noud interpretare dupa descoperirea, in
1983, a unei bacterii spiralate ce coloniza mucoasa
gastrica. (1,2,3)

reprezenta modalitatea eficienta de a preveni infectia si bolile asociate acesteia.
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EPIDEMIOLOGIA BOLII PEPTICE PRIMARE

Incidenta bolii peptice la copil este incé un subiect
controversat; totusi, in marile centre de gastroen-
terologie a fost raportata o frecventa de 4,4/10.000
internari, (3,4)1n crestere iIn momentul actual datorita
practicarii pe scara tot mai largd a endoscopiei
digestive superioare (alte raportari se refera la 4-6
cazuri noi/an). (3) Pe plan mondial, prevalenta in-
fectiei cu H.pylori este de 50-100% 1In térile in curs
de dezvoltare, iar prevalenta bolii peptice in aceste
tari este in crestere. (1,3,4) Rata mortalitatii prin
boala peptica este crescuta la copiii mici cu ulcere de
stress complicate cu hemoragii masive sau perforatii,
in contrast cu boala ulceroasd primara a copilului
caracterizatd prin mortalitate extrem de scazuta.
Diferentele inter-rasiale sunt descrise mai clar in
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cazul infectiei cu H. pylori, a carei prevalentd in
SUA este crescuta la populatiile de culoare si cele
hispanice. (1,3,4) Ulcerul primar are o incidenta de
2-3 ori mai mare la copiii de sex masculin (1,3,4) iar
raportul B/F pentru intreaga varstd pediatrica este
1,5/1 (1,3,4). Boala ulceroasa primara este rara la
copiii sub 10 ani; prevalenta ei creste Tn adolescenta.
Ulcerul secundar poate fi gasit la toate varstele, totusi
are o prevalentd mai mare la copiii sub 6 ani.

PATOGENIA ULCERULUI PRIMAR

Ulcerul peptic primar beneficiaza de o etiologie
plurifactoriala, in componenta acesteia intrand de-
zechilibrul intre factorii de aparare/agresiune ai
mucoasei, Helicobacter pylori, ereditatea si antece-
dentele familiale de ulcer, stresul psihologic; exista
si factori exogeni care influenteaza epidemiologia
ulcerului.

Consecintele conflictului dintre factorii agresivi
si macanismele de citoprotectie gastricd sunt: sca-
derea diferentei de potential a mucoasei, alterarea
stratului de mucus, alterarea surfactantului, retro-
difuziunea protonilor, deprimarea sintezei de prosta-
glandine, excesul de mediatori ai inflamatiei, indu-
cerea unui stres oxidativ, tulburarile circulatorii
intramucoase precum si fenomene de necroza, reepi-
telizare i regenerare.

In 1983, Warren si Marshall descoperi o bacterie
Gram negativa, spiralata, in fragmente de biopsie
gastricd prelevate endoscopic (2). Denumit initial
Campylobacter pyloridis 1si capatd denumirea de
Helicobacter pylori in 1989. Bacteria colonizeaza
nu numai epiteliul gastric, dar si ariile de metaplazie
gastricd duodenald, esofagul Barrett si mucoasa
gastrica ectopica (diverticul Meckel) (5). H. pylori
este implicat in producerea gastritei cronice, a
ulcerului gastric (UG) si duodenal (UD), a cance-
rului gastric precum si a limfomului de tip MALT.
(6,7)

H. pylori este prezent in mucoasa antrala la peste
90% dintre copiii cu UD (la adulti — 80%) (8)
Eradicarea H. pylori din mucoasa gastrica duce la
vindecarea pe termen lung a UD la adulti si copii.
UG este extrem de rar la copil; cand apare, este in
general secundar. Totusi, posibilitatea asocierii
intre UG si prezenta H. pylori Tn mucoasa gastrica
la copil este Inca in studiu; diferite studii raporteaza
asocierea bacteriei cu UG ca fiind cuprinsa intre
11-75% (8).

H. pylori a fost clasificat ca si carcinogen de
grup 1 de catre OMS. Riscul de a dezvolta cancer
gastric este de 2,3-8,7 (x) mai mare la adultii

infectati (6-9). A fost semnalatd §i implicarea
bacteriei in limfomul gastric de tip MALT (7).
Exista studii care sustin asocierea intre prezenta
infectiei cu H. pylori si dezvoltarea limfoamelor
gastrice non-Hodgkin; de asemenea, studii extinse
aratd ca 66% dintre limfoamele gastrice la adult ar
putea fi atribuite infectiei cu H. pylori. (6) Au fost
raportate cazuri de limfoame gastrice la copil si
exista cel putin un caz la care a fost prezenta con-
comitent infectia cu H. pylori.(9)

Exista observatii care sustin afirmatia ca speciile
Helicobacter ar putea apartine florei indigene gas-
trice din cele mai vechi timpuri si ca ar fi fost pre-
zent chiar si la primate. Astfel, s-au gasit antigene
H. pylori in materiile fecale prelevate de la mumii
din America de Sud datind de cca. 1700 de ani
(10); 1n acelasi timp s-a raportat existenta infectiei
cu H. pylori si H. heilmanii la populatii care traiesc
in deplina izolare fata de civilizatia moderna. (11)

Au existat dispute in ceea ce priveste incadrarea
bacteriei ca si patogen sau comensal; o posibilitate
ar fi ca H. pylori sa posede ambele caracteristici.
(12)

Cateva ipoteze au fost formulate pornind de la
observatia ca a existat o crestere a incidentei bolii
peptice in secolul al XIX-lea si inceputul secolului
XX; astfel, achizitionarea unor tulpini de H. pylori
apartinand unor alte zone geografice (ex.: tulpini
izolate 1n India asemanatoare celor izolate in
Anglia), dobandirea unor tulpini H. pylori de la
persoane din anturaj si nu din familie ca rezultat al
dezvoltarii economice si urbanizarii, colonizarea
aceluiasi individ cu mai multe tulpini, selectionarea
unor tulpini mai virulente ca efect al cresterii
sanitatiei si diminudrii numarului de membri dintr-
o familie, ar putea explica modificarile survenite in
incidenta bolii peptice.

Infectia cu H. pylori este dobandita in copilarie,
in general sub varsta de 5 ani (13,14) iar in absenta
tratamentului infectia dureaza toatd viata. Adultii
se infecteaza rar cu H. pylori, la o ratd a serocon-
versiei cuprinsa intre 0,33-0,5%/persoand/an. (4)

Factorul major de risc pentru infectie este repre-
zentat de conditiile socio-economice precare. In
tarile in curs de dezvoltare prevalenta infectiei este
>80% la copiii sub 10 ani; alti autori raporteaza o
prevalenta de 50-100%. (13-15) Ca factori aditionali
de risc pentru infectie se citeaza dormitul in paturi
comune §i existenta unor familii numeroase (14).
Prevalenta infectiei creste cu varsta, de la 10% la
varsta de 10 ani, la 60% la 60 de ani in tarile dezvol-
tate. Studii incrucisate in tari dezvoltate si in curs
de dezvoltare indica faptul ca pacientii de varsta
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mica sunt cei mai susceptibili; ei ar putea prezenta
de asemenea eradicare spontand a infectiei urmata
de o noua reinfectie (16), acest fapt fiind demonstrat
de testari repetate prin UBT la copiii sub 2 ani.

Modalitatea de transmitere a H. pylori nu este pe
deplin elucidata. Rezervorul cunoscut este stomacul
oral-oral sau gastric-oral. Transmiterea prin apa a
fost studiata 1n tarile in curs de dezvoltare (17,18).
Dovada transmiterii prin vectori este bazatd pe
faptul ca mustele de laborator pot purta H. pylori pe
corp si In intestin. Studii recente la copil vorbesc
despre o rata de reinfectie ce variaza intre 2-2,4%
(16) la copiii peste 5 ani.

Factorii de virulenta bacteriana sunt: motilitatea,
aderenta la mucoasa gastrica, producerea de enzime
si toxine.

Flagelii confera motilitate bacteriei, permitandu-i
deplasarea in stratul de mucus. Exista cel putin 40
de proteine in genomul bacteriei care sunt implicate
in reglarea secretiei si asamblarea arhitecturii fla-
gelilor (flaA, flaB, sigma 28, sigma 54 etc.) (19)

H.pylori foloseste cel putin cinci adezine diferite
pentru a se lega de celulele epiteliului gastric (19).
Una dintre ele, HpaA (HPO797) fusese anterior
identificatd ca lipoproteina invelisului flagelar si
membranei externe (19); In afard de aceasta s-au
mai identificat alte 19 lipoproteine.

Virulenta tulpinilor de H.pylori a fost comparata
in functie de capacitatea lor de a produce proteina
citotoxica asociatd (cagA) si toxina vacuolizanta
(vacA). (20-23)

Antigenul cagA este continut in asa numita
insula de patogenicitate cag (cag — PAI), alcatuita
din 29 de gene. Majoritatea genelor cag sunt im-
plicate in asamblarea aparatului secretor dar 5
dintre ele, HPO524 (virD4), HPO525 (virB11),
HPOS527 (virB10), HPO528 (virB9) si HPO544
(virB4/cagE) sunt principalii constituienti ai acestui
aparat; toate aceste gene cu exceptia HPO524 sunt
asociate cu producerea de IL8. Dupa fosforilarea
tirozinei are loc legarea SHP,, o fosfataza incadrata
in grupul oncoproteinelor, implicata in cresterea si
motilitatea celulard; astfel, alterarile SHP, de catre
cagA sunt un mecanism important al carcino-
genezei. (20-23) Exista 2 tipuri de cagA si anume
cagA Est-Asiaticad si cagA Vestica. Aceste doua
tipuri poseda situsuri de legare ale SHP, denumite
EPIYA-D si respectiv EPIYA-C. (22,23)

Gradul de inflamatie, de activitate a gastritei si
de atrofie sunt semnificativ mai mari la pacientii
infectati cu tulpina Est-Asiatica cagA pozitiva com-
parativ cu cei infectati cu tulpina Vesticd cagA

pozitiva sau cu tulpini cagA negative. Mai mult,
prevalenta infectiei cu tulpina Est-Asiaticd cagA
pozitiva se asociaza cu rata mortalitatii prin cancer
gastric in Asia.

Printre tulpinile pozitive pentru cagA Vestica,
numarul de situsuri EPIYA-C se coreleaza direct cu
nivelul fosforilarii tirozinei, activitatea de legare a
SPH, si transformarile morfologice consecutive.
(22,23)

Toxina vacuolizanta, vacA, un polipeptid cu
greutatea de 95kDa, prezintd variatii alelice ale
secventei semnal (alelele s a, s b, s c sis)) si/sau ale
regiunii mijlocii (alelele m, si m,). Diferitele com-
binatii dintre regiunile m si s determina activitatea
citotoxica a proteinei.

In afara de producerea de vacuole in citoplasma
celulei-gazda, toxina vacA mai are si alte functii:
inhibarea prezentarii antigenelor de catre MHC de
clasa II, inducerea apoptozei in celulele epiteliale,
modificarea prezentarii antigenelor de catre lim-
focitul B, inhibarea activarii si proliferarii limfo-
citelor T si modularea raspunsului la citokine me-
diat de celulele T.

Se mai citeaza si stimularea exprimarii factorului
de crestere a endoteliului vascular (VEGF) in ce-
lulele epiteliului gastric de catre tulpinile vacA
pozitive. (24)

Recent a fost descrisa asa numita ,,zona de
plasticitate” care include si un nou tip de aparat
secretor de tip IV (descoperit de Kersulyte si col.)
(25), precum si un nou marker de patogenicitate,
JHP947 (26); gene virulente recent identificate sunt
si iceA |, iceA, si babA,. Hardin, in 2002, descrie
adenosintrifosfataza P, cu rol in prevenirea alca-
linizarii excesive de catre ureaza a micromediului
din jurul bacteriei. (27)

Cel mai important factor de virulenta este ureaza,
esentialda pentru colonizarea stomacului (experi-
mente pe animale au ardtat cd mutantii ureaza-
negativi nu pot coloniza mucoasa stomacului).
Ureaza protejeaza bacteria impotriva aciditatii gas-
trice, iar amoniacul generat de ureaza este necesar
pentru sinteza proteinelor bacteriene, dar are efect
toxic pentru celulele epiteliului gastric, care vor
suferi un proces de vacuolizare.

Consecutiv infectiei cu H. pylori, gazda dezvolta
RI local si sistemic.

Determinarea IgA antiH.pylori la copil nu
reprezinta un indicator fidel al colonizarii gastrice
(Czinn si colaboratorii: doar 45% dintre copiii
infectati au IgA specifice crescute) (28). De ase-
menea, IgM antiH.pylori nu prezinta cresteri
semnificative la copiii cu gastrita cu H.pylori. Ras-
punsul in anticorpi de tip IgG se instaleaza intr-o
perioada de aproximativ 60 de zile. Acesti anticorpi
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sunt specifici pentru antigenele bacteriene cu
greutate moleculard mica (15-30KDA). Nivelurile
serice difera in functie de vérsta, fiind semnificativ
mai scazute la copiii mici fatd de copiii mari si
adulti. (28) Titrul anticorpilor serici poate sa nu
atinga nivelul maxim la copiii sub 7 ani. De aceea
testele serologice utilizate n pediatrie trebuie stan-
dardizate, folosindu-se ser de la copii; daca se folo-
seste ser de la adulti mai putin de 50% dintre cazuri
vor fi diagnosticate deoarece valoarea prag este
mult mai ridicati la adulti. (28) in orice caz, testele
serologice disponibile nu au sensibilitate si spe-
cificitate la copiii sub 12 ani; chiar testele de
generatia a 2-a diagnosticheaza corect doar 80%
dintre copiii sub 10 ani. (28)

Infectia acutd cu H. pylori este asociatd cu o
hipoclorhidrie tranzitorie ce poate persista cateva
luni (studii pe animale si voluntari) (29). Aceasta
hipoclorhidrie ar putea facilita transmiterea infec-
tiei. Localizarea antrald cu producerea gastritei
cronice antrale determind inhibarea celulelor S si
ca urmare o ,,dezinhibare* a secretiei de gastrina ce
va duce la hipersecretie acida.

EREDITATEA

Ulcerul duodenal primar se asociaza cu grupul
sanguin 0, fapt atestat de diferite studii, dar expli-
catiile raman incerte; antigenul Lewis b, localizat
pe suprafata epiteliului gastric, face parte dintre
antigenele determinante ale grupei 0, iar prezenta
sa mutiplica cu 2 riscul de ulcer; in acelasi timp ar
putea fi un receptor pentru H. pylori. (30)

Ulcerul peptic se mai asociaza de asemenea, cu
o incidenta mai crescuta a antigenelor tisulare HLA
(ulcerul duodenal cu B, B, , B,.B,, A B, A B,
iar cel gastric cu A,B., A.B,, B B /) si cu status-ul
ABO nesecretor.

Parintii, fratii §i copiii unui bolnav ulceros vor
avea mai multe sanse de a dezvolta boala peptica;
de asemenea s-au descris cazuri la gemeni mono-
zigoti mai frecvent decat la dizigoti. In acelasi timp,
au fost identificate anomalii ale fiziologiei gastrice
cu agregare familiald ca alterarea evacudrii sto-
macului si cresterea eliberarii postprandiale a gas-
trinei. (1,3,4)

ANTECEDENTELE FAMILIALE

In ulcerul duodenal al copilului existd antece-
dente familiale in 23-62% dintre cazuri. (3,31)

Existenta unui ulcer la rudele de gradul I este
mai frecventd in UD decat in UG si la copiii peste 7
ani. (31)

Aceasta agregare familiala este evidenta §i intr-o
ancheta efectuata de Robb si colaboratorii, unde
este prezentd la 55% dintre copiii cu UD, cu o
incidentd mai crescuta la tatii acestora (p<0,001)
decat la mame; de notat ca in acelasi studiu nu
existd diferente semnificative in randul bunicilor.

In orice caz, simpla existenta a unor antecedente
familiale nu constituie un factor predictiv pentru
maladia ulceroasa, deoarece acelasi studiu men-
tionat anterior (Robb si colaboratorii) indica un
procent de 9,7% dintre tatii copiilor non-ulcerosi ca
avand boala ulceroasa.

Antecedente familiale au fost raportate si in
cazul copiilor cu ulcere asociate cu H. pylori, ceea
ce pledeaza pentru o transmitere intrafamiliald a
bacteriei, fie prin contact direct, fie prin expunere la
aceeasi sursa de contaminare. (3)

Exista o predispozitie particularda de a dezvolta
boala peptica a copiilor magrebieni si a celor ori-
ginari din tarile mediteraneene, unde existd insa
incidenta crescuta a infectiei cu H. pylori favorizata
de nivelul socio-economic scazut si posibil de o
receptivitate etnica crescuta la infectia bacteriana.

FACTORII PSIHOGENI

Factorii psihogeni sunt deseori dificil de cuan-
tificat, dar portretul psihologic al unui copil ulceros
ar include: perfectionism, anxietate, personalitate
introvertita, relatii minime familiale si sociale. Au
mai fost citate stresul scolar important, precum si
disparitia unuia dintre parinti intr-un interval de 12
luni anterior aparitiei ulcerului. (32) Stresul psihic
ar putea fi implicat si in alterarea raspunsului imun
la H. pylori.

CONCLUZII

Mecanismele etiopatogenice implicate in pro-
ducerea ulcerului peptic primar al copilului sunt
multiple si complexe; rolul de pivot central pe care
il detine H. pylori impune un diagnostic cat mai
precis si precoce al infectiei. Vaccinarea anti-
bacteriand, in studiu in marile centre de gastro-
entrologie, este o perspectivd promitatoare, mai
ales in ceea ce priveste un nou vaccin intramuscular
ce include cagA, vacA si proteina activatoare a
neutrofilelor (NAP). Identificarea grupelor de risc
major carora li s-ar putea adresa acest vaccin si
utilizarea sa pe scara larga, mai ales 1n tarile in curs
de dezvoltare ar putea contribui pe viitor la scaderea
incidentei bolii peptice si a cancerului gastric pe
plan mondial.
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Peptic ulcer in children, a multiple factor disease — role
of helicobacter pylori
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ABSTRACT

Peptic ulcer disease in childhood is a constant concern of pediatric gastroenterology, not only by its prevalence
and incidence that are still important but as well by the involvement of different pathways that determine the
clinical course, the response to treatment and the possible evolution to complications. Peptic ulcers is a
multiple factor disease in whose genesis Helicobacter pylori plays the main role; the imbalance between
aggression and defense of gastric mucosa, genetic, environmental and psychological factors are also
involved. Motility of the bacteria, the adherence to gastric epithelium, the production of enzymes and toxins
(urease, vacuolating cytotoxin vacA and cytotoxic associated protein cagA), with induction of local and
systemic immune response and changes in gastric secretion are the main mechanisms of bacterial action.
Familial history may be positive for ulcer but there are hypothesis about H. pylori familial transmission either
through direct contact or by exposure to the same source. The Lewis b antigen could be a receptor for H.
pylori. Mental stress may alter immune response to bacterial infection. Vaccines against H. pylori and the
promising results of preliminary studies suggest that the only real effective way of dealing with the bacteria is
prevention by way of immunization. The search for an effective immunization route is ongoing.

Key words: ulcer, H. pylori, cagA, vacA, vaccine

Peptic ulcer is, by definition, a deep lesion that
interrupts the muscularis mucosae of the gastric or
duodenal wall. (1) In the past, gastritis and peptic
ulcer were considered distinct entities, but in the
last 15 years it was understood that these two
diseaseas are tightly connected. Gastritis and peptic
ulcer are divided into two main categories, primary
and secondary, both from an etiology viewpoint,
histopathological changes,clinical behavior and
evolution.Most cases of primary peptic ulcer appear
in association with chronic, diffuse or antral gas-
tritis. The significance of this association has
acquired a new interpretation after the discovery, in
1983, of a spiraled bacteria that colonized the
gastric mucosa. (1,2,3)

EPIDEMIOLOGICAL DATA

The incidence of peptic disease in children is yet
controversed; however, great gastroenterology centers
report a frequency of 4.4/10,000 admissions, (3,4)
now increasing because of the widespread practice
of upper digestive endoscopy (other reports men-
tion 4-6 new cases/year). (3)

Worldwide, the prevalence of the bacterial
infection is 50-100% in wunder development
countries and the prevalence of peptic disease in
these countries is increasing. (1,3,4) The mortality
rate in peptic disease is higher in small children

with stress ulcers complicated with massive he-
morrhages or perforations, in contrast with primary
ulcer disease, characterized by an extremely low
mortality. Interracial differences are described more
clearly in H.pylori infection whose prevalence in
the US is higher in Black and Hispanic populations.
(1,3,4) Primary ulcer incidence is 2-3 times higher
in boys (1,3,4) and the M/F ratio for the entire
pediatric age is 1.5/1 (1,3,4). The primary ulcerous
disease is rare in children under 10 years of age; its
prevalence increases in adolescence. Secondary
ulcer can be found at all ages, however, it has a
higher prevalence in children under 6 years old.

PATHOGENESIS OF PEPTIC DISEASE

Primary peptic ulcer has a multiple factor
etiology, made up of an unbalance between the
defense/aggression factors of the mucosa, Helico-
bacter pylori, heredity, familial ulcer history and
psychological stress; there are also exogenous
factors that influence the epidemiology of the
disease.

The conflict between aggressive factors and
gastric cytoprotection leads to the following con-
sequences: a decrease of the difference of potential
of the mucosa, an alteration of the mucus layer, an
alteration of the surfactant, a backscattering of the
protons, a decrease in prostaglandin synthesis, an
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excess of inflammation mediators, the appearance
of oxidative stress, intramucosal circulatory dis-
orders, as well as necrosis phenomena, reepitheli-
alization, and regeneration.

In 1983, Warren and Marshall discovered a
negative spiraled Gram bacteria in fragments of
gastric biopsy collected endoscopically. (2) Initially
called Campylobacter pyloridis, it was named
Helicobacter pyloriin 1989. This bacteria colonizes
not only the gastric epithelium, but also the duodenal
areas of gastric metaplasia, the Barrett esophagus
and the ectopic gastric mucosa (the Meckel diver-
ticulum). (5) H.pylori is involved in chronic
gastritis, gastric and duodenal ulcer, gastric cancer,
as well as in MALT lymphoma. (6,7) H. pylori
presence in the antral mucosa of children with
duodenal ulcer (DU) is over 90% (in adults — 80%).
(8) The eradication of H. pylori from the gastric
mucosa determines long-term healing of duodenal
ulcer (DU) in adults and children. Gastric ulcer
(GU) is extremely rare in children and it is generally
secondary. However, the possibility to associate
GU with the presence of H. pylori in the gastric
mucosa in children is still in study; various studies
report an association of the bacteria with GU of 11-
75%. (8) WHO has classified H. pylori as a group 1
carcinogen. The risk to develop gastric cancer is
2.3-8.7 (x) higher in infected adults (6-9). The
involvement of this bacterium in the MALT gastric
lymphoma has also been reported. (7) There are
studies that support the connection between H.
pylori and non-Hodgkin gastric lymphomas; also,
extensive studies show that 66% of the gastric
lymphomas in adults could be attributed to the
bacterial infection. (6) Gastric lymphoma cases
have also been reported in children and there is at
least one case with a simultaneous infection with
H.pylori. (9)

Epidemiology of H.pylori infection

Some observations support the idea that
Helicobacter species may belong to the gastric
indigenous flora from ancient times and that they
were even present in primates. (10) To support this
opinion, H.pylori antigens have been found in feces
collected from mummies in South America, dating
approximately 1700 years ago; at the same time,
the infection with H.pylori and H.heilmanii has
also been reported in populations completely
isolated from modern civilization. (11)There have
been disputes concerning the classification of the
bacteria as a pathogen or as a commensal; a

possibility may be that H.pylori have both these
characteristics. (12)

Several hypotheses have been formulated
starting from the fact that there has been an increase
of peptic disease incidence in the 19th century and
at the beginning of the 20th century; therefore, the
discovery of H.pylori strain belonging to different
geographical areas (e.g. strains isolated in India
similar to those isolated in England), the acquisition
of H. pylori strains from the friends circle and not
from the family members, as a result of economic
development and urbanization, the colonization of
the same individual with several strains, the
selection of more virulent strains as a result of
better sanitation and decreasing family members’
number could all explain the changes occurred in
the incidence of the peptic disease.

The infection with H. pylori is acquired during
infancy, usually before the age of 5 (13,14); in the
lack of treatment the infection lasts for a lifetime.
Adults rarely become infected with H. pylori, at a
seroconversion rate between 0.33-0.5%/person/
year. (4)

The main risk factor consists in precarious social
and economic conditions. In countries under deve-
lopment, the prevalence of the infection is >80% in
children under 10 years old; other authors report a
prevalence of 50-100%. (13-15) The additional risk
factors quoted for the infection are sleeping in
common beds and the existence of large families.
(14) The prevalence increases with age, from 10%
at the age of 10 to 60% at the age of 60 in developed
countries. Crossover trials in developed countries
and in countries under development indicate that
young patients are the most susceptible; they could
also present a spontaneous eradication of the
infection, followed by reinfection (16); this fact has
been proven through repeated UBT tests in children
under 2 years old. The transmission route of H.pylori
has not been completely discovered. The known
recipient is the human stomach. The possibilities of
transmission are fecal-oral, oral-oral, or gastric-oral.
Transmission through water has been studied in
countries under development. (17,18) The proof of
transmission through vectors is also based on the
fact that laboratory flies can carry H. pylori on their
bodies and in their intestines. Recent studies on
children show a reinfection rate that varies between
2-2.4% (16) in children over 5 years old.

The bacterial virulence factors are the following:
motility, adherence to the gastric mucosa, and the
production of enzymes and toxins.
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Flagella give motility to H.pylori, allowing it to
move through the mucus layer. There are at least 40
proteins in the genome of the bacteria involved in
regulating the secretion and in forming the
architecture of flagella (flaA, flaB, sigma 28, sigma
54, etc.) (19)

H.pylori uses at least five different adhesins to
bind the gastric epithelium cells. (19). One of these,
HpaA (HPO797), has been previously identified as
the lipoprotein of the flagellar coating and external
membrane (19); besides this, other 19 lipoproteins
have been identified.

The virulence of H.pylori strains has been
compared according to their ability to produce
associated cytotoxic protein (cagA) and the
vacuolating toxin (vacA). (20-23)

The cagA antigen is contained in the so-called
cag Pathogenicity island (cag - PAI), composed of
29 genes. Most cag genes are involved in the
secretory system but 5 of them, HPO524 (virD4),
HPO525 (virB11), HPOS527 (virB10), HPO528
(virB9) and HPO544 (virB4/cagE) are the main
constituents of this system; all these genes, except
HPOS524, are associated with IL8 production.

After the phosphorylation of tyrosine, the
binding of SHP2, a phosphatase classified in the
group of oncoproteins involved in cell development
and motility occurs; therefore, the alterations of
SHP2 by cagA are an important mechanism of
carcinogenesis. (20-23) There are 2 types of cagA:
the East-Asian cagA and the Western cagA. These
two types have SHP2 binding sites called EPIYA-D
and respectively EPIYA-C. (22,23) The degree of
inflammation, gastritis activity and atrophy are
significantly higher in patients infected with the
positive East-Asian cagA strain compared to those
infected with the positive Western cagA or with
negative strains of cagA. Moreover, the prevalence
of the infection with the positive East-Asian cagA
strain is associated with the mortality rate through
gastric cancer in Asia. In case of positive strains for
the Western cagA, the number of EPIYA-C sites is
directly correlated to tyrosine phosphorylation
level, to SPH2 binding level, and to consecutive
morphological transformations. (22,23) The vacuo-
lating toxin, vacA, a polypeptide with a weight of
95kDa, displays allelic variations of its signal
sequence (the sla, s1b, slc and s2 alleles) and/or of
the middle region (the m1 and m2 alleles). The
various combinations between the m and s regions
determine the cytotoxic activity of the protein.
Besides producing vacuoles in the cytoplasm of the
host cell, the vacA toxin has other functions:
inhibiting the presentation of antigens by MHC-II,

inducing the apoptosis in epithelial cells, modifying
the production of antigens by lymphocyte B, inhi-
bitingtheactivationand proliferation oflymphocytes
T, and modulating the answer to cytokines mediated
by T cells. The stimulation of the vascular endo-
thelium growth factor (VEGF) in the gastric
epithelium cells by positive vacA strains is also
quoted. (24) Recently, the so-called “plasticity
zone” has been described,which also includes a
new type IV secretion system (discovered by
Kersulyte et al) (25), as well as a new pathogenicity
marker, JHP947 (26); recently identified virulent
genes are iceAl, iceA2 and babA2. In 2002, Hardin
described the adenosintriphosphatase P, which
plays a role in preventing the excessive alkaliniza-
tion by the urease of the micro-environment around
the bacterium. (27)

The most important virulence factor is urease,
which is essential for the colonization of the
stomach (tests on animals have shown that negative
urease mutants cannot colonize the stomach mu-
cosa). Urease protects the bacterium against gastric
acidity,and the ammonia generated by urease is
necessary for the synthesis of bacterial proteins, but
has a toxic effect for the other cells of the gastric
epithelium that will suffer a process of vacuo-
lization.

Following H. pylori infection, the host develops
local and systemic immune reponse.

The presence of antiH. pylori IgA in children is
not a faithful indicator of gastric colonization
(Czinn and colleagues: only 45% of the infected
children have specific increased IgA). (28) Also,
antiH. pyloriIgM does not show significant increase
in children with H. pylori associated gastritis.The
response in IgG antibodies is installed within a
period of approximately 60 days.These antibodies
are specific to bacterial antigens with a small
molecular weight (15-30KDA). Serum levels vary
by age, being significantly lower in small children
than in older ones and adults.(28) Serum antibodies
may not reach the maximum level in children under
7 years of age.

Therefore, serologic tests used in pediatrics have
to be standardized, using children’ serum; if adult
serum 1is used, less of 50% of the cases will be
diagnosed, because the threshold value is much
higher in adults. (28) Anyway, the serologic tests
available are not sensitive and specific for children
under 12; even second-generation tests diagnose
correctly only 80% of children under 10. (28)

The acute infection with H. pylori is associated
with a transitory hypochlorhydria that may persist
for several months (tests on animals and volunteers).
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(29). This hypochlorhydria may facilitate the trans-
mission of the infection.

Heredity

Primary duodenal ulcer is associated with the 01
blood type, a fact supported by various studies, but
explanations remain uncertain; the Lewis b antigen,
located on the surface of the gastric epithelium, is
one of the determinant antigens of group 0, and its
presence multiplies by 2 the risk of ulcer; at the
same time it could be a receptor for H.pylori. (30)
Peptic ulcer is also associated with a higher
incidence of tissue-specific HLA antigens (duodenal
ulcer with B18B40, B35B40, A10B5, A10B40 and
gastric ulcer with A3B7, A3B40, B14B15) and with
ABO non-secreting status.The parents, siblings, and
children of a patient with ulcer will have higher
chances to develop peptic disease; also,more cases
of the disease in monozygotic twins have been
described than in dizygotic twins. At the same time,
there have been identified anomalies of the gastric
physiology with familial aggregation as alteration
of the evacuation of the stomach and an increase of
gastrin postprandial emission. (1,3,4)

Familial antecedents

Duodenal ulcer in children has familial antece
dents in 23-62% of the cases. (3,31) The existence
of an ulcer in first-degree relatives is more frequent
for DU than for GU and in children over 7 years of
age. (31) This familial aggregation is also suggested
in an investigation performed by Robb et al where
it is present in 55% of the children with DU, with a
higher incidence in their fathers (p<0.001) than in
their mothers; it should be noted that in the same
study there are no significant differences related to
the grandparents.In any case, the mere existence of
family history does not represent a predictive factor
for the ulcerous disease, since the same study
mentioned earlier (Robb et al) indicates a percentage
of 9.7% of the fathers of non-ulcerous children as
having the ulcerous disease. Familial antecedents
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