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Helicobacter pyloriHelicobacter pylori

Quando è stato scoperto?Quando è stato scoperto?
Chi l’ha visto per primo?Chi l’ha visto per primo?Chi l ha visto per primo?Chi l ha visto per primo?
Da quanto tempo “conosce” l’uomo? Da quanto tempo “conosce” l’uomo? 
Perché avvistato e non scoperto?Perché avvistato e non scoperto?
Coincidenze delle grandi scoperte?Coincidenze delle grandi scoperte?
Come vive nello stomaco?Come vive nello stomaco?
Quante persone sono infettate? iIlustri pazienti?Quante persone sono infettate? iIlustri pazienti?
Tutti gli infettati sono malati?Tutti gli infettati sono malati?
E l’ospite (uomo) infettato che fa?E l’ospite (uomo) infettato che fa?
Le Le Relazioni PericoloseRelazioni Pericolose ..........
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The Nobel Prize in 
Physiology or 
Medicine 2005

"for their discovery of the bacterium y
Helicobacter pylori and its role in gastritis and 
peptic ulcer disease"

Barry J. Marshall
Australia

J. Robin Warren
Australia

Helicobacter pylori
Research 

Perth, 
A li  

b. 1951

Research 
Laboratory, QEII 
Medical Centre; 
University of 
Western Australia 
Australia 

Australia 

b. 1937

The Nobel Prize in 
Physiology or 
Medicine 1905

"for his investigations and 
di i i l ti t

E 100 anni prima
Premio Nobel 
a chi?

discoveries in relation to 
tuberculosis"

Robert Koch

Germany 
Institute for Infectious 
Diseases 
Berlin, Germany 

b. 1843
d. 1910
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Cultured for the first time on Easter Thursday 1982
Patient 37 70y o male

Helicobacter pyloriHelicobacter pylori
quando è stato scoperto?quando è stato scoperto?

–Patient 37, 70y.o. male
–DU, GU, artificial valve, anticoagulants

  � MRSA epidemic at Royal Perth
–Overworked microbiology technologists 
– No time to check the culture on Saturday
–Not examined until Tuesday Not examined until Tuesday

Gram negative rods seen in pure culture–Gram negative rods seen in pure culture 
� We had been using the right methods for

–Cultures were being discarded after 48 hours

From the 2005 Nobel Lecture by Barry Marshall

… e 100 anni prima?

The first report on the etiology of tuberculosis was 
presented on March 24, 1882 in Berlin. 
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Helicobacter Helicobacter 
chi l’ha visto per primo? chi l’ha visto per primo? quandoquando??

Giulio BizzozzeroGiulio Bizzozzero
18931893,, ArchArch ff mikrmikr AnatAnat 4242:: 8282--152152..
”Ueber”Ueber diedie schschlauchformigenschschlauchformigen drusendrusen
desdes magendarmkanalsmagendarmkanals undund diedie
bezienhungenbezienhungen ihresihres epithelsepithels zuzu demdem
oberflachenepiteloberflachenepitel derder schleimhautschleimhaut..””
18921892 AttiAtti delladella RealeReale AccademiaAccademia18921892,, AttiAtti delladella RealeReale AccademiaAccademia
delledelle ScienzeScienze didi TorinoTorino 2828:: 233233--251251..
”Sulle”Sulle ghiandoleghiandole tubularitubulari deldel tubotubo
gastroentericogastroenterico ee suisui rapportirapporti deldel loroloro epitelioepitelio
coll’epiteliocoll’epitelio didi rivestimentorivestimento delladella mucosamucosa..””

Helicobacter Helicobacter 
altri avvistamentialtri avvistamenti

LaLa presenzapresenza didi batteribatteri spiraliformispiraliformi nellonello stomacostomaco fufu descrittadescritta
aa piùpiù ripreseriprese nelnel secolosecolo scorso,scorso, tratra gligli altrialtri dada FreedbergFreedberg nelnel
19401940 aa SteerSteer ee ColinColin--JonesJones nelnel 19751975..
ItoIto descrissedescrisse ee fotografòfotografò batteribatteri spiraliformispiraliformi inin biopsiebiopsieItoIto descrissedescrisse ee fotografòfotografò batteribatteri spiraliformispiraliformi inin biopsiebiopsie
derivatederivate daldal suosuo stomaco,stomaco, nelnel suosuo famosofamoso TextbookTextbook ofof
PhysiologyPhysiology deldel 19661966..
TraTra gligli annianni 2020 ee 5050 deldel ‘‘900900 altrialtri scienziati,scienziati, qualiquali LuckLuck ee
FitzgeraldFitzgerald,, comprovaronocomprovarono lala presenzapresenza didi attivitàattività enzimaticaenzimatica
didi tipotipo ureasiureasicaca nellonello stomacostomaco didi gattigatti ee canicani..
NelNel 19591959 LieberLieber dimostròdimostrò cheche l’attivitàl’attività ureasicaureasica gastricagastrica
potevapoteva essereessere soppressasoppressa concon unauna terapiaterapia antibioticaantibiotica aa basebasepotevapoteva essereessere soppressasoppressa concon unauna terapiaterapia antibioticaantibiotica aa basebase
didi tetraciclinetetracicline.. NelNel 19681968 DelluvaDelluva osservòosservò cheche animalianimali
mantenutimantenuti inin condizionicondizioni asetticheasettiche nonnon presentavanopresentavano attivitàattività
ureasicaureasica nellonello stomacostomaco..
MaMa……lala presenzapresenza didi batteribatteri nellonello stomacostomaco ee l’attivitàl’attività ureasiureasicaca
nonnon furonofurono posteposte inin relazionerelazione aall’insorgenzall’insorgenza didi patologiepatologie
gastroduodenaligastroduodenali

Modificato da Warren e Marshall 2005 Nobel Lecture
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H. pyloriH. pylori
perché avvistato e non scoperto?perché avvistato e non scoperto?

AcidAcid environmentenvironment killskills organismsorganismsAcidAcid environmentenvironment killskills organismsorganisms
TheThe normalnormal stomachstomach isis sterilesterile
BacteriaBacteria seenseen areare contaminantcontaminant passingpassing
through,through, deaddead oror secondarysecondary toto gastricgastric
lesionslesions suchsuch asas pepticpeptic ulcerulcer.. JustJust aap pp p
secondarysecondary infection,infection, duedue toto gastritisgastritis
“If“If itit isis true,true, whywhy werewere theythey notnot recognisedrecognised
beforebefore……””

((From the 2005 Nobel Lecture by Robin Warren))

… perché?

“L’uomo,“L’uomo, perper suasua natura,natura, haha piùpiù paurapaura
delladella veritàverità cheche delladella mortemorte……””

Soren KierkegaardSoren Kierkegaard

““……IlIl piùpiù grandegrande ostacoloostacolo allaalla conoscenzaconoscenza
nonnon èè l’ignoranzal’ignoranza bensìbensì l’illusionel’illusione delladella
conoscenza”conoscenza” DanielDaniel BoorsteinBoorstein
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Warren First ReportWarren First Report

((From the 2005 Nobel Lecture by Robin Warren))((From the 2005 Nobel Lecture by Robin Warren))

H. pyloriH. pylori
black bacilli line the pits, easily seen black bacilli line the pits, easily seen (silver stain)(silver stain)

((From the 2005 Nobel Lecture by Robin Warren))
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Lancet Letters 1983

A new species

Bacteria linked to gastritis

- “since the new bacteria are associated with gastritis as 
described by Warren, then they may play a role in other 
poorly understood gastric diseases i.e. peptic ulcer and 

t i ”gastric cancer.” 

From the 2005 Nobel Lecture by Barry Marshall

Koch’s Postulates …

2. The organism must be1. The same organism must
isolated from the 
diseased host and grown
in pure culture.

be present in every case
of the disease.

3. The isolate must cause 
the disease, when 
inoculated into healthy,
susceptible animal.
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Koch’s Postulates and H. pylori………

From the 2005 Nobel Lecture by Barry Marshall

H. pyloriH. pylori e pazienti e pazienti nei secolinei secoli

NapoleoneNapoleone,, aa 5252 anni,anni, morìmorì didi
“ulcera“ulcera antraleantrale maligna”maligna”
((cancrocancro gastricogastrico)).. CosìCosì suosuo
padre,padre, suosuo nonno,nonno, almenoalmeno unun
fratello,fratello, unauna sorellasorella..

Alfred Alfred NobelNobel soffriva di ulcera soffriva di ulcera 
peptica!peptica!
James James JoyceJoyce morto di ulcera morto di ulcera 
duodenale perforata.duodenale perforata.
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H. pyloriH. pylori e pazienti e pazienti nei secolinei secoli
da quanto tempo “conosce” l’uomo?da quanto tempo “conosce” l’uomo?

Traces of Traces of humanhuman migrations in migrations in H. pyloriH. pylori
populations populations 

Falush et al, Falush et al, Science 2003Science 2003
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H. pyloriH. pylori and related clinical outcomesand related clinical outcomes

Helicobacter pyloriHelicobacter pylori
infectioninfectioninfectioninfection

Superficial gastritisSuperficial gastritis

Chronic gastritisChronic gastritis

Chronic active gastritisChronic active gastritis AtrophiAtrophic gastritisc gastritis

MALT BMALT B--cellcell PepticPeptic GastricGastric
LymphomaLymphoma ulcerulcer adenocarcinomaadenocarcinoma

“..“..Qui pourrait ne pas frémir en songeant aux malheureux Qui pourrait ne pas frémir en songeant aux malheureux 
qui ont causé une seule liaison dangereusequi ont causé une seule liaison dangereuse ...” ...” 

P. Choderlos De LaclosP. Choderlos De Laclos

LLes liaisons dangereuses es liaisons dangereuses 

D’Elios et al., J Immunol 1997; Gastroenterology 99, 2001; PNAS 2003; J Exp Med 2003
Clin Dev Imm 2012 Trends Mol Med 2004; J Clin Invest 2006; Helicobacter 2009 
Gut 2011, Blood 2011, Cancer Immunol Immther 2009, Expert Rev Anti Infect Ther 2010 
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DIAGNOSIDIAGNOSI

Per la diagnosi indispensabile eseguire  Per la diagnosi indispensabile eseguire  
G S OSCOG S OSCOGASTROSCOPIA GASTROSCOPIA che ha un duplice scopo:che ha un duplice scopo:

ACCERTARE L’ULCERAACCERTARE L’ULCERA

EFFETTUARE BIOPSIE PER ESCLUDEREEFFETTUARE BIOPSIE PER ESCLUDERE

LA PRESENZA LA PRESENZA DIDI CANCROCANCRO

DiagnosisDiagnosis

EndoscopyEndoscopy reveals the ulcer and allows reveals the ulcer and allows 
biopsy and citologybiopsy and citologybiopsy and citologybiopsy and citology
BiopsyBiopsy for histopathologyfor histopathology
Brushing for cytology mandatory in gastric Brushing for cytology mandatory in gastric 
ulcers to exclude malignancyulcers to exclude malignancy
Biopsies can be taken to detect Biopsies can be taken to detect H. pyloriH. pylori
by urease test, histological analysis or by urease test, histological analysis or 
cultureculture
1313C Urea C Urea breath test breath test (non invasive test)(non invasive test)
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D’Elios et al, Expert Rev Anti Infect Ther 2010 

TERAPIA TERAPIA 
ULCERA PEPTICAULCERA PEPTICA

EradicazioneEradicazione HelicobacterHelicobacter pyloripylori

InibitoriInibitori pompapompa protonicaprotonica (PPI)(PPI)

FarmaciFarmaci antianti--HH22

AgentiAgenti citoprotettivicitoprotettivi

PreparazioniPreparazioni contenenticontenenti bismutobismutopp

AnaloghiAnaloghi delledelle prostaglandineprostaglandine
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TERAPIA ERADICANTE TERAPIA ERADICANTE 
per per HelicobacterHelicobacter pyloripylori

T i li t iT i li t i dd ttittiTriplice terapia per Triplice terapia per unauna--duedue settimane con:settimane con:

PPIPPI 20 mg per due al dì20 mg per due al dì
CLARITROMICINACLARITROMICINA 500 mg per due al dì500 mg per due al dì

AMOXICILLINAAMOXICILLINA 1 gr per due al dì1 gr per due al dì

SuggestedSuggested anti anti -- HP HP therapeutictherapeutic
regimensregimens

Lansoprazole 30 mg twice daily + amoxicillin 1 g Lansoprazole 30 mg twice daily + amoxicillin 1 g 
twice daily (or tetracycline 500 mg four timestwice daily (or tetracycline 500 mg four timestwice daily (or tetracycline 500 mg four times twice daily (or tetracycline 500 mg four times 
daily if allergic) + metronidazole 400 mg three daily if allergic) + metronidazole 400 mg three 
times daily, altogether for 1 weektimes daily, altogether for 1 week

Lansoprazole 30 mg twice daily + amoxicillin 1 g Lansoprazole 30 mg twice daily + amoxicillin 1 g 
twice daily (or tetracycline 500 mg four timestwice daily (or tetracycline 500 mg four timestwice daily (or tetracycline 500 mg four times twice daily (or tetracycline 500 mg four times 
daily if allergic) + clarythromycin 500 mg twice daily if allergic) + clarythromycin 500 mg twice 
daily, altogether for 1 weekdaily, altogether for 1 week
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MAASTRICHTIV/FLORENCE MAASTRICHTIV/FLORENCE 
CONSENSUSCONSENSUS

Gut Gut 2012 May;61(5):6462012 May;61(5):646--64.64.

L’eradicazione diL’eradicazione di HelicobacterHelicobacter pyloripylori è fortementeè fortementeL eradicazione di L eradicazione di HelicobacterHelicobacter pyloripylori è fortemente è fortemente 
raccomandata:raccomandata:
nei pazienti con ulcera pepticanei pazienti con ulcera peptica

nei pazienti con linfoma gastrico MALT anei pazienti con linfoma gastrico MALT a

basso grado di malignitàbasso grado di malignità

nei pazienti con gastrite atroficanei pazienti con gastrite atrofica

nei pazienti operati di resezione gastrica per cancronei pazienti operati di resezione gastrica per cancro

nei parenti di primo grado di pazienti con cancro gastriconei parenti di primo grado di pazienti con cancro gastrico

MAASTRICHTIV/FLORENCE MAASTRICHTIV/FLORENCE 
CONSENSUSCONSENSUS

Gut Gut 2012 May;61(5):6462012 May;61(5):646--64.64.

L’eradicazione di L’eradicazione di HelicobacterHelicobacter pyloripylori è è 
consigliata:consigliata:
nei pazienti con dispepsianei pazienti con dispepsia

nei pazienti che devono fare terapia anti secretoria nei pazienti che devono fare terapia anti secretoria p pp p
per lungo termineper lungo termine
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D’Elios et al Expert Rev Anti Infect Ther 2010  

H. pylori,H. pylori, host response,host response, andand related related 
clinical outcomesclinical outcomes

Bacterial factors (different strains, Bacterial factors (different strains, 
pathogenicity island)pathogenicity island)

HostHost factorsfactors (genetics,(genetics, cytokinecytokine // chemokinechemokine
network,network, gastrin,gastrin, somatostatin,somatostatin, pepsinogen,pepsinogen,
regulationregulation ofof acidacid secretion)secretion)

InflammationInflammation (site, type, etc)(site, type, etc)
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Th1Th1 polarization polarization in in H. pyloriH. pylori
peptic ulcerpeptic ulcer

Ag-specificity of gastric Th cells in peptic 
ulcer

H.pylori
CagA
VacA
Urease
HspHsp

D’Elios et al J Immunol 1997

H. pyloriH. pylori,, Th1Th1 polarization andpolarization and peptic ulcerpeptic ulcer
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H. pyloriH. pylori and gastric low grade MALT and gastric low grade MALT LymphomaLymphoma

ThTh--dependent dependent enhanceenhanced d B cellB cell help help inin
gastric low grade MALT gastric low grade MALT LymphomaLymphoma

Proliferative response to Hp of B cells 
CG              MALT L.



23/07/2012

18

DefectiveDefective T cell T cell killing inkilling in gastric low grade gastric low grade 
MALT MALT LymphomaLymphoma

D’Elios et al Gastroenterology 1999

H. pyloriH. pylori--induced induced ThTh--mediatedmediated helper activity helper activity 
contributes to contributes to BB--cell growthcell growth inin gastric gastric 

low grade low grade MALT lymphomaMALT lymphoma
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H. pyloriH. pylori and gastric autoimmunityand gastric autoimmunity

Proliferative response of  gastric  Th  clones  Proliferative response of  gastric  Th  clones  
to  to  H. pyloriH. pylori or  to  Hor  to  H++KK++ATPaseATPase

in gastric autoimmunityin gastric autoimmunity

Ag-specificity of Th clones in H. pylori 
pos Gastric Autoimmunity

6%

8%

10%

12%

14%

H. pylori
H,K,-ATPase

0%

2%

4%

6% H. pylori & H,K,-ATPase

Amedei et al  JEM 2003
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HH++,K,K++--ATPATPase &ase & H. pyloriH. pylori peptides recognized peptides recognized 
by by crosscross--reactivereactive gastric Th clonesgastric Th clones

D’Elios et al Trends Mol Med 2004

9 H. pylori9 H. pylori proteinsproteins harbour  harbour  
crosscross--reactive  epitopes  toreactive  epitopes  to

human  gastric  human  gastric  proton  pumpproton  pump

D’Elios et al Trends Mol Med 2004
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H. pyloriH. pylori and autoimmune  gastritis and autoimmune  gastritis 
-- molecular mimicry molecular mimicry --

InIn geneticallygenetically predisposedpredisposed individualsindividuals HH..
pyloripylori infectioninfection cancan induceinduce gastricgastricpyloripylori infectioninfection cancan induceinduce gastricgastric
autoimmunityautoimmunity..
GastricGastric TT cellscells specificspecific forfor epitopesepitopes ofof somesome
HH.. pyloripylori antigensantigens cancan alsoalso recognizerecognize crosscross--
reactivereactive epitopesepitopes ofof thethe gastricgastric HH++KK++--
ATPaseATPase ofof parietalparietal cellscells shiftingshifting aa defencedefenceATPaseATPase ofof parietalparietal cells,cells, shiftingshifting aa defencedefence
mechanismmechanism intointo autoimmunityautoimmunity..
TheThe resultsresults obtainedobtained suggestsuggest thatthat molecularmolecular
mimicrymimicry isis aa relevantrelevant pathogenicpathogenic mechanismmechanism inin
gastricgastric autoimmunityautoimmunity..

H. pyloriH. pylori, , T cellsT cells, gastric autoimmunity, gastric autoimmunity
and and atrophyatrophy

TheThe crosscross reactivereactive TT cellscellsTheThe crosscross--reactivereactive TT cellscells
displaydisplay aa cytotoxiccytotoxic profileprofile
andand provideprovide helphelp forfor thethe
synthesissynthesis ofof antibodiesantibodies..

CrossCross--reactivereactive TT cellscells areare
blbl tt i di d t it iableable toto induceinduce apoptosisapoptosis,,

thusthus contributingcontributing toto thethe
developmentdevelopment ofof gastricgastric
atrophyatrophy ..

D’Elios et al Trends Mol Med 2004
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H. pyloriH. pylori constituents associated constituents associated 
with with gastric cancergastric cancer

H. pyloriH. pylori HostHost factor(s) factor(s) Hp genotype         Hp genotype         
associated withassociated withassociated with associated with 

diseasedisease
______________________________________________________________________________________________________

CagACagA Src kinases, SHPSrc kinases, SHP--2, 2, cagAcagA++

ERK, ZOERK, ZO--1, c1, c--MetMet

VacAVacA RPTPRPTP--ββ vavacAcAs1m1 s1m1 

BabA BabA LewisLewisb b babAbabA22++

SabASabA SialylSialyl--LewisLewisxx sabAsabA++

Inflammation, Inflammation, GastrinGastrin and and 
Gastric AdenocarcinomaGastric Adenocarcinoma

Gastrin Gastrin promotespromotes gastric gastric hyperproliferationhyperproliferation
(D k t l A R Ph i l 2005)(D k t l A R Ph i l 2005)(Dockray et al, Annu Rev Physiol 2005)(Dockray et al, Annu Rev Physiol 2005)

InIn gerbilsgerbils cag+cag+ strainsstrains ableable toto increaseincrease gastringastrin
plasmaplasma levellevel induceinduce gastricgastric adenocarcinomaadenocarcinoma
(Rieder et al, Gastroenterology 2005; Watanabe et al, Gastroenterology 1998; (Rieder et al, Gastroenterology 2005; Watanabe et al, Gastroenterology 1998; 
Honda et al, Cancer Res 1998; Zheng et al, J Gastroenterol Hepatol 2004)Honda et al, Cancer Res 1998; Zheng et al, J Gastroenterol Hepatol 2004)

HypergastrinemicHypergastrinemic transgenictransgenic micemice developdevelop cancercancer
afterafter 22 ysys.. TheThe developmentdevelopment ofof cancercancer isis acceleratedaccelerated
byby HH.. pyloripylori infectioninfection..
(Wang et al, Gastroenterology 2000; Fox et al, Cancer Res 2003)(Wang et al, Gastroenterology 2000; Fox et al, Cancer Res 2003)
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ProPro-- vs vs antianti-- inflammatoryinflammatory cytokinescytokines
and gastric adenocarcinomaand gastric adenocarcinoma

P l hi th t i dP l hi th t i d i fl ti fl tPolymorphisms that increased proPolymorphisms that increased pro--inflammatory inflammatory 
cytokines (ILcytokines (IL--11ββ and TNFand TNF--α) α) increased risk of increased risk of 
gastric cancergastric cancer
(Machado et al, Gastroenterology 2001, Gastroenterology 2003; (Machado et al, Gastroenterology 2001, Gastroenterology 2003; 
GarzaGarza--Gonzales, Int J Cancer, 2005)Gonzales, Int J Cancer, 2005)

Polymorphisms that decrease antiPolymorphisms that decrease anti--inflammatory inflammatory y py p yy
cytokines (ILcytokines (IL--10) associate with increased risk of 10) associate with increased risk of 
gastric cancergastric cancer

((ElEl--Omar, Gastroenterology 2003)Omar, Gastroenterology 2003)

HpHp TeamTeam
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