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Helicobacter dancing on the floor
1983

Inspired  by René Magritte

Warren & Marshall
letter in Lancet 



H.pylori prevalence in adults and children

Global prevalence of Helicobacter pylori infection
and incidence of gastric cancer between 1980 and 2022. 

1,748 articles from 111 countries

43.9% (95% CI: 42.3-45.5)

35.1% (95% CI: 30.5 -40.1)

Chen YC, Malfertheiner P, Yu HT, ..Liou JM. Gastroenterology. 2024 Apr;166(4):605-619.

Infection 53% before 1990 and 44 % during 2015 -2022



Linz B et al, Nature 2007

H.pylori originates in Africa
Coadaptation with humans

• Humans have been colonized by H.pylori for about 60000 yrs

• H.pylori followed man during migrations giving rise to the present 
genotype distribution



H.pylori detected in the Iceman who lived
5300years ago

The Iceman



Science. 2016 Jan 8;351(6269):162-5

The Iceman had a highly virulent strain,Cag A, Vac A s1 m1

inflammatory reaction in the stomach
with high amounts of calprotectin



• The discovery

• The first decade leads to the revolution in 
management of peptic ulcer disease

• Recognized as primary risk factor in gastric cancer

The history of Helicobacter pylori- 40 years of progress

Aim to attain to a chronological order



....nothing more difficult to see 
than what is in front of your eyes!
J.W. Goethe



Konietzny 1926,surgeon

The inflamed gastric mucosa (Gastritis) 
essential condition

for the development of peptic ulcer

Theory rejected!!!!!



v A long history of gastric bacteria reported
before the discovery of H.pylori

v However causality in gastroduodenal 
pathologies was never proven

thus a role for bacteria in the stomach rejected



John Lykoudis

General practitioner in Greece

1958 first reported the antibiotic
treatment of peptic ulcer disease

Paper rejected



If these bacteria are truly associated with antral gastritis…
they may have a part to play in other poorly understood gastritis associated diseases
(ie peptic ulcer and gastric cancer)





Robin J Warren , the pathologist, the pioneer





H. pylori gastritis an infectious disease
-change in paradigme-

NEW in ICD 11

The long way from discovery to translate into clinical action



All H. pylori infected patients require therapy

H.pylori gastritis presents with structural and functional abnormalities

Golden Pavilion, 
Kyoto

H.pylori gastritis is an infectious disease 

asymptomatic/symptomatic w/wo complications

Maastricht V&VI –Florence consensus

Malfertheiner et al Gut 2017 & 2022

Kyoto consensus
Sugano et al 2015



Marshall BJ, Armstrong JA, McGechie DB, Glancy RJ.
Attempt to fulfil Koch's postulates for pyloric Campylobacter.
Med J Aust. 1985 Apr 15;142(8):436-9

A volunteer with histologically normal gastric mucosa received pyloric 
campylobacter by mouth. A mild illness developed, which lasted 14 days. 
Histologically proven gastritis was present on the tenth day after the 
ingestion of bacteria, but this had largely resolved by the fourteenth day

Barry´s H.p.self inoculation
Fullfillment of Koch`s postulate,
picture taken > 20 years later





Fou



Transfer of Campylobacter pylori and Campylobacter mustelae
to Helicobacter gen. nov. and Helicobacter pylon' comb. nov. and 
Helicobacter mustelae comb. nov., respectively

Goodwin CS et al Int ] Syst Bacteriol 1989; 39: 397-405. 



1990



adapted from I.Yang et al Microbiol Rev 37 (2013) 736

H.pylori mucosal colonisation

Chronic Gastritis



PEPTIC ULCER:
GASTRIC ACID AND H. pylori INFECTION

DU:

•Increased basal and stimulated acid 
production

•Acid control central to the management

•Hp infection / pentagastrin PAO: ↑

- GRP PAO: ↑

•ErTx: restores SST, restores basal and 
stimulated gastrin and acid secretion

El-Omar EM et al. Gastroenterology 1995; 109:681-91.

Johnson HD and al. Gut 1964;5:402-11.

Duthie HL et al. Br J Surg 1977=;57:784-7

Howden CW, Hunt RH. Aliment Pharmacol Ther 1990;4:25-33



• H+

Focal areas of gastric
metaplasia

Duodenal 
colonisation

H. pylori

Somatostatin ¯

Gastrin 

+ Parietal Cell

+ +

Duodenal Ulcer Pathophysiology in Antrum predominant Gastritis

GASTRIC METAPLASIA

Malfertheiner et al,.Lancet 2009,374,1449

HCl



Cover and Blaser,  Gastroenterology. 2009 May;136(6):1863-73

Virulence factors and Interactions of H. pylori 
with human gastric mucosa 
Basic science takes !

Cover TL, Blaser MJ. Purification and characterization of the vacuolating toxin
from Helicobacter pylori.
J Biol Chem. 1992 May 25;267(15):10570-5. 



Peptic ulcer healing The revolutionary concept of roof repair

(modified frpm Goodwin et al. 1989)

Peptic ulcer first indication for H.pylori eradication
NIH consensus 1994

the repaired roof following cure of H.pylori 
infectioncan repell the acidic rain



1994



C.pylori(dis)- H.pylori
first cultured 1982

First published as letter 1983
First full paper 1984

Nobelprice for
medicine
2005

Barry Marshall      Robin Warren

It took another
20 years



Discovery of
H. pylori
by Marshall
and Warren

New taxonomy:
Helicobacter pylori
(renamed from
Campylobacter pylori)

Bismuth dual therapy
PPI–amoxicillin dual 
therapy

H. pylori suggested to be a
risk factor for gastric cancer

Other Helicobacter
species discovered
e.g. H. felis and H. bilis

Sydney System for
the classication
of gastritis

Start of vaccine
trials

Updated Sydney System (revised
at the Houston Gastritis Workshop)

Maastricht I Consensus report
Test-and-treat strategy proposed
PPI triple a new convenient therapy

1996/1997/1998 MACH 1, MACH 2, DU MACH, GU MACH

1983 1984 1987 1989 1990 1991 1992 1994 1996 1997 1999

Koch’s
postulates
fulfilment

Foundation of European
H. pylori study group (EHSG)

First demonstration of relationship 
between H. pylori infection and 
duodenal ulcers Duodenal ulcer 
relapse shown to be reduced by 
bismuth monotherapy

First trial to confirm H. pylori 
eradication as definitive cure for
duodenal ulcer

H. pylori noninvasive testing with
13C-urea breath test

1990s Compliance and resistance
are recognized as challenges in therapy

WHO : H. pylori
class I carcinogen

Inverse
relationship
between
H. pylori
and GERD
proposed

NIH recommends H. pylori 
eradication in peptic ulcer diseases

Ulcer healing trials with PPI–triple
therapies

Timeline
Key developments in Helicobacter pylori clinical research

adapted from Malfertheiner P. et al. Nat. Rev. Gastroenterol. Hepatol. 2014, vol 11,no10,628-638



Post war  ® 1960s  ® 1970s  ® 1983 ® 1990s® 1994
H. pylori causes peptic ulcer

change in paradigm

ulcer  Þ healing Þ relapse

Diet
Antacids Bismuth-

compounds
mono-dual

H. pylori 

therapy

Ulcer  Þ healing Þ cure

Relapse
only if 

reinfection or 
non-H. pylori ulcer

H2 antagonists
+ maintenance

PPI

Combination of
PPI

with
antibiotics

Evolution of ulcer therapy = H.pylori eradication

S      u       r      g      e      r      y



Short-term low dose triple therapy for the eradication
 of Helicobacter pylori

Bazzoli F, Zagari RM, Fossi S, Pozzato P, Alampi G, Simoni P, et al. 
Eur J Gastroenterol Hepatol. 1994;6(9):773–8.



PPI (esomeprazole)
Clarithromycin

Amoxicillin

Amoxicillin  almost 
no resistance

Clarithromycin
if resistance <15 %

H. pylori eradication cocktail
PPI Triple –the right fizz

7 to 14 days

H.pylori eradication  in general 7 t0 14 days
In DU 7 to 14 days
In GU PPI additional 4 to 8 weeks 

§ Italian Triple Bazzoli
§ French TripleLamouliatte

Metronidazole

or



H.pylori and extragastric/ 
systemic diseases

Research started in  mid 90`s



H. pylori
Gastritis

Evidence based
ITP
IDA

Vit B12 ↓

H. Pylori and extradigestive diseases

Dermatologic
diseases

Autoimmune 
diseases

Cardiovascular
diseases

Neurologic
diseases

Metabolic
disorders

Rheumatoid 
arthritis



H.pylori and extragastric/ systemic diseases

First publications in  late 90`s

Clinical effects of Helicobacter pylori outside the stomach.
Franceschi F, Zuccalà G, Roccarina D, Gasbarrini A.
Nat Rev Gastroenterol Hepatol. 2014 Apr;11(4):234-42. doi: 
10.1038/nrgastro.2013.243. Epub 2013 Dec 17. PMID: 24345888.

Regression of Autoimmune Thrombocytopenia after Eradication
of Helicobacter pylori.
Gasbarrini, A.; Franceschi, F.; Tartaglione, R.; Landolfi, R.; Pola, P.; 
Gasbarrini,G.Lancet 1998, 352, 878.



Disease

Protection from disease

Host responseColonization

MBlaser, APT 2002

H. pylori: probiotic candidate!

Intriguing relationship



2000 2001 2004 2005 2008 2010 2012 2013 2014

Maastricht II
Consensus Report

Relationship between
H. pylori and other extragastric
diseases revealed

First randomized controlled
trial of H. pylori eradication
for gastric cancer prevention

Maastricht III
Consensus Report

Bismuth quadruple therapy revisited

Maastricht IV/Florence Consensus Report

Probiotics proposed as an adjunct therapy
in H. pylori eradication

Nonbismuth
quadruple
therapies

New quadruple therapies:
§ Sequential
§ Concomitant

Many other Helicobacter
species discovered

Observational
trial: H. pylori
eradication
prevents gastric
cancer

Start of vaccine trials with 
bacterial vectors and 

recombinant antigens in humans

Nobel prize for
Marshall and Warren

Screen and treat strategies
in gastric cancer prevention
Is mass eradication the way to go?

Key developments in Helicobacter pylori clinical research

Malfertheiner, P. et al. Nat Rev Gastroenterol Hepatol. 2014 Oct;11(10):628-38

Gastric Cancer prevention



Corpus

C

Antrum

vH.pylori colonizes and infects the whole stomach
and induces invariably chronic active gastritis

H.pylori Gastritis



Pangastritis, 

chronic atrophic /IM
- Atrophy severity variable

Corpus predominant 
Gastritis

- Inflammation in the Corpus 
pronounced

Antrum predominant 
Gastritis

- rare intestinal Metaplasia

Acid secretion ⇑ 
Predisposition for
a) DU ulcer
b) dyspeptic

Symptoms

Acid secretion ⇓ Predisposition for

Gastric neoplasia/ Gastric ulcer

Acid secretion ⇓⇓⇓ 
Risk for Gastric cancer

*with pronounced Atrophy +/- intestinal Metaplasia H. pylori can not persist

*

H. pylori gastritis and gastroduodenal pathology

phenotypes
Gastric cancer phenotype



Male, 73 y

Female, 64 y

2 Biopsien

2 Biopsien
1 Angulus

Histology based on the Sydney system 1991



Gastritis Grading: OLGA Staging

M. Rugge, Gastritis staging in clinical practice: the Olga staging system Gut. 2007

Benign Conditions 
Clustered in stages 0-II

Neoplastic Lesions clustered
in stages III-IV



H. pylori and gastric cancer

The  EVIDENCE

Ø Epidemiology
Ø bacterial virulence
Ø host susceptibility
Ø environmental factors
Ø histological cascade
Ø Molecular mechanisms
Ø Clinical observations ∞ clinical trial



H. pylori and gastric carcinogenesis

Cag A-EPYA

Vac A-
allelotypes

Polymorphisms of inflammatory 
cytokines

Bacterial virulence factors
Host factors

Tobacco
Diet

Environmental



Bacterial virulence factors
• cagA PAI

• Vac A s1/m1

Environmental factors
• smoking

• Dietary factors

Risk gastritis
• Corpus-predominant gastritis

• atrophic gastritis
• High gastrin + Hypochlorhydria

• Low pepsinogen I and

pepsinogen I/II ratio

• Bacterial overgrowth 

Host genetic factors
• IL-1B-511*T

• IL-1_RN*2*2

• IL-10 ATA haplotype

• TNF-A-308*A

• IL-8-251*A

• TLR4+896*G

• MBL2 HYD haplotype

Gastric cancer-complex disease triggered by H.pylori



Chronic Inflammation
(chronic gastritis)

Atrophic Gastritis
+ / -

Intestinal  Metaplasia

Dysplasia

Carcinoma

Normal gastric mucosa

Higher gastric pH
othe gastric microbiota

N-nitroso carcinogens
Genotoxicity

reactive oxygen species

Tobacco
Salty nutrients

reactive oxygen species/ NO-metaboliites
Vitamin C

• H.pylori virulence factors
• Host genetics
• Environment
• Lifestyle

H.pylori Gastritis and the „Correa“ cascade towards gastric cancer



Statement 1:  
H pylori infection is the most consistent risk factor 
for gastric cancer. Its elimination is therefore the 
most promising strategy to reduce the incidence 
of gastric cancer.

Evidence Level: 1a  Grade of Recommendation: A

H.pylori and gastric cancer



H pylori infection is associated with a 6-fold 
increased risk of gastric cancer.

Ø A prospective cohort study showed that gastric cancer
 developed in 2.9% of individuals infected with H pylori after 7.8 years 

Ø did not develop in any of the individuals
      who were negative for H pylori 

Helicobacter pylori infection and the development of gastric cancer
Uemura N, Okamoto S, Yamamoto S, Matsumura N, Yamaguchi S, Yamakido M, Taniyama K, 
Sasaki N, Schlemper RJ. N Engl J Med. 2001 Sep 13;345(11):784-9.



Gastric Cancer Study Group. Helicobacter pylori eradication to prevent
gastric cancer in a high-risk region of China: a randomized controlled trial. 
Wong BC, Lam SK, Wong WM, Chen JS, Zheng TT, Feng RE, Lai KC, Hu WH, Yuen ST, 
Leung SY, Fong DY, Ho J, Ching CK, Chen JS; China JAMA. 2004 Jan 14;291(2):187-94.

Ø Prospective, randomized, placebo-controlled, 
population-based primary prevention study of 1630 healthy 
carriers of H pylori infection from Fujian Province, China,

In the subgroup of H pylori carriers without precancerous lesions, 
eradication of H pylori significantly decreased the development of gastric cancer.

POINT of NO Return



Eadication never to late



• Apply existing knowledge to prevent
– infection-associated cancer (e.g. cervical carcinoma, hepatoma and stomach cancer) 
by preventive vaccination (human papillomavirus and hepatitis B virus) 
or other treatment (hepatitis C virus and Helicobacter pylori).



Towards gastric cancer elimination
Mass eradication of Helicobacter pylori to reduce gastric cancer 

incidence and mortality: a long-term cohort study on Matsu Islands

• 6 rounds of population-based screen  
and treat programs (2004-2018)

• HP prevalence 64% down to  15%
• Reinfection rate <1% per person-year

• atrophic gastritis and intestinal 
metaplasia decreased over time

• 53% reduction in gastric cancer 
incidence compared with the 
historical control period of 1995-
2003

• No significant changes in antibiotic 
resistance rate

Chiang TH, Chang WJ, Chen SL et al. Gut. 2021 Feb;70(2):243-250. 



Supports implementation of mass H. pylori screening and treatment 
from early adulthood as a public health policy and clinical practice 
for gastric cancer prevention in high-risk communities

Pan KF, Li WQ, Zhang L, Liu WD, Ma JL, Zhang Y, Ulm 
K, Wang JX, Zhang L, Bajbouj M, Zhang LF, Li M, Vieth 
M, Quante M, Wang LH, Suchanek S, Mejías-Luque R, 
Xu HM, Fan XH, Han X, Liu ZC, Zhou T, Guan WX, 
Schmid RM, Gerhard M, Classen M, You WC.
Nat Med. 2024 Jul 30. doi: 10.1038/s41591-024-
03153-w. Epub ahead of print. PMID: 39079993.

The cluster-randomized, controlled MITS trial 
based on participants aged 25–54 years
confirmed that H. pylori treatment reduced 
gastric cancer risk, albeit modestly.





The incidence of gastric cancer starts
 to rise substantially after the age of 50 years 
 in the majority of countries, especially in high 
incidence countries. 

•The incidence of gastric cancer was higher than 
40/100,000 at the age of 50 years in high 
incidence countries, such as Korea, Japan, and 
China. 

!!! asymptomatic individuals aged 50 years or 
greater should be listed as higher priority for 
gastric cancer screening and prevention.

Global cancer Observatory (GCO). Available: https://gco.iarc.fr/ . 
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Malfertheiner P et al Gut. 2022 Aug 8:gutjnl-2022-327745. doi: 
10.1136/gutjnl-2022-327745

https://gco.iarc.fr/
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2000 2001 2004 2005 2008 2010 2012 2014

Maastricht II
Consensus Report

Relationship between
H. pylori and other 
extragastric diseases

First randomized controlled trial 
of H. pylori eradication
for gastric cancer prevention

Maastricht III
Consensus 
Report

Bismuth quadruple therapy revisited

Maastricht IV/Florence 
Consensus Report

Probiotics proposed as adjunct therapy
in H. pylori eradication

Non-bismuth concomitant
 quadruple therapies

Observational
trial: H. pylori
eradication
prevents gastric
cancer

Start of
vaccine trials
in humans

Nobel prize for
Marshall and Warren

Screen and treat strategies most effective 
approach in gastric cancer prevention
Is mass eradication the way to go?

MAPS atrophic gastritis surveillance

Adapted from Malfertheiner P, et al. Nat Rev Gastroenterol Hepatol 2014;11:628-638.

Timeline
Key developments in the management of H. pylori since 2000

Kyoto 2015
Maastricht VI/
Florence 2021

New treatment algoritms

Screen and treat
Strategies 
Taipeh  2019

Antibiotic resistance becomes a  major concern 

New quadruple therapies:
§ Sequential
§ Concomitant

Many other Helicobacter
species discovered



H.pylori Diagnostics

Then & NOW





Malfertheiner P, Camargo MC, El-Omar E, Liou JM, Peek R, Schulz C, Smith SI, 
Suerbaum S. Helicobacter pylori infection. Nat Rev Dis Primers. 2023 Apr 
20;9(1):19. doi: 10.1038/s41572-023-00431-8. PMID: 37081005.



H. pylori Infection
equal

Chronic active Gastritis

= infectious disease

Blood
stool 13C-UBT



H.pylori treatment
Then and Now



Malfertheiner P, Schulz C, Hunt RH.
Dig Dis. 2024;42(4):299-308.

Helicobacter pylori Infection: A 40-Year Journey through Shifting the
Paradigm to Transforming the Management





Therapy of H.pylori Infection

Regions with low ClariR prevalence
< 15%

Regions with high ClariR prevalence
> 15 %

PPI-Clari-Amoxicillin/metronidazole
or

Bismuth Quadruple

Bismuth Quadruple
if not available

Non-Bismuth quadruple (either
sequential or concomitant)

Bismuth Quadruple
or

PPI-Levofloxacin/Amoxicillin
PPI-Levofloxacin/Amoxicillin

1st line

2nd line

Modified  Malfertheiner et al. GUT 2012 May;61 (5):646-64

3rd line
Antibiotic susceptibilty testing or bismuth based quadruple combinations
selected probiotics add on,rifabutin as a component, therapy duration 14 days



Standard triple therapy

Bismuth-containing 
quadruple therapy

Concomitant
therapy

Dual therapies

H.pylori treatment regimens : duration 14 days (exception 10 d)

PPI (or P-CAB), Clarithromycin, Amoxicillin or Metronidazole

PPI, Tetracycline, Metronidazole, Bismuth (eg Pylera ,10 days)

Concomitant therapy
PPI, Clarithromycin, Amoxicillin or Metronidazole

PPI high dose or P-CAB bid,

Amoxicillin, 3 times 750 mg to 1000 mg 

standard dose b.i.d, 500mg b.i.d., 1000mg b.i.d.(or 500mg b.i.d.)

Standard dose b.i.d., 500mg q.i.d., 125mg q.i.d.,400 mg q.i.d.

Standard dose b.i.d., 500mg b.i.d., 1000mg b.i.d. 500mg b.i.d.

Rescue antibiotics: Levofloxacin, Rifabutin



Parameters related to the efficacy
of H.pylori therapy

• Susceptibility to antibiotics
• Suppression of gastric acidity
• Life style factors

• Compliance /Adherence
• High bacterial load
• Presence of intracellular bacteria?

• Disease entity
• Altered immunity?



H.pylori Antibiotic Resistance

Grades of concern
high clinical concern
• Clarithromycin
• Levofloxacin

Intermediate clinical concern
• Metronidazole

Low to no concern
• Amoxicillin
• Tetacyclin
• Rifabutin



Consumption of different macrolides in he community in Europe
 in 2013 expressed in DDD per 1000 inhabitants
(DDD defined daily dose) Megraud F et al. Gut 2021

Primary clarithromycin resistance of Helicobacter pylori 
in the different European countries in 2018.



Moss SF, Chey WD, Daniele P, Pelletier C, Jacob R, Tremblay G, Hubscher E, Leifke E, 
Malfertheiner P.. Therap Adv Gastroenterol. 2023 Jun 22;16:17562848231167284.



PPI essential for acid 
suppression



q .

q The largest body of data support CYP2C19 variants

small incremental improvements in H pylori eradication rates would likely 
translate to substantial collateral health, economic, and societal benefits.

§ 57 studies from 11 countries; the vast majority
analyzed CYP2C19 polymorphisms.

§ eradication regimens with proton pump inhibitors
predominantly CYP2C19 metabolized, enhanced vs poor metabolizer
phenotypes were associated with a 2.52-fold significantly higher
likelihood of eradication failure

§ and 4.44-fold significantly higher likelihood when treatment adherence and H 
pylori clarithromycin susceptibility (if relevant) were confirmed.



The role of acid inhibition 
in H. pylori eradication therapies

First 
generation

Second 
generation

PPI´s
Omeprazole

Pantoprazole

Lansoprazole

Esomeprazole

Rabeprazole

Critical aspect
Metabolization

2C 19
3A 4

aim ph >5 and more



H. pylori eradication rates (full analysis set) in: 

Murakami K, et al. Gut 2016;65:1439-1446.

A) first-line triple therapy and 
B) second-line triple therapy (95% CIs shown in brackets)

P-CAB Vonoprazan



CONCLUSION:
Vonoprazan-based eradication regimens represent novel treatments
for H. pylori infection on a global scale



Bismuth based therapy
Back to the Future



Bismuth based therapy:
less influenced by H. pylori resistance

Coghlan et al. 
mono lowers DU relapses

Marshall et al.
dual renders tinidazole more effective

Rauws & Tytgat
triple cures DU 

Pylera®: a new start 
Laine et al. 2003; O´Morain et al. 2003

Malfertheiner et al. 
Pylera overcomes resistance

Hosking et al.
PPI + BMT

Lancet 1987

Lancet 1988

Lancet 1990

Lancet 2011

Lancet 1994



An innovative galenic formulation

Summary of Product Characteristics. PYLERA 140 mg/125 mg/ 125 mg, gélule.

Inside capsule:
125 mg of tetracycline
hydrochloride

External capsule (mixture):
140 mg of bismuth 
subcitrate potassium

1 capsule, 3 active substances to fight against H. pylori



We will continue to search for solutions!!



Ruskone´-Fourmestraux Gut 2011;60:747-758-513

40 years
where from now ?

H. pylori infection



Human Studies
in

H. pylori vaccine still in development



Antigen candidates Route of administration

UREASE,Ure A-Ure B

CAG A

VAC A

NAP

Bab A, Sab A, Hpa A

Alp A, flagellin

…and several others

Oral

Nasal

Sublingual

Rectal

Parenteral

Helicobacter pylori vaccine development

Adjuvants always includedWhole cell approach



Lancet. 2015 Jun 30

The only field trial

http://www.ncbi.nlm.nih.gov/pubmed/26142048


H. pylori Chinese vaccine

• Children: age 6-15 years
• vaccinated with 3 doses of a fusion protein
H. pylori urease ß subunit plus heat labile-toxin (LTB) of E. coli

after 1 year

2199 children vaccinated 14 infections
2204 children on placebo 50 infections

after 2 years 55% fewer new infection
Zeng et al Lancet 2015



www.thelancet.com/gastrohep Published online July 2, 2018

randomized Phase I/II, observer blind, placebo controlled, single center study 
63 Helicobacter negative healthy volunteers were recruited. 

 
• One month after the third vaccination or placebo 34 subjects were exposed to 

the infectious challenge with a CagA positive H. pylori strain. 

• Efficacy of protection was assessed by endoscopy based and non invasive H. 
pylori tests 12 weeks after the infection challenge. 

• Safety and immunogenicity were monitored at preestablished regular visits. 





H. pylori infection at 12 weeks
post challenge (V10)

Placebo         n = 15         8 (53%)       7 (47%)

IVAC            n = 19         8 (42%)      11 (58%)

positive                negative

NB!!! unexpected high number of
negative in placebo arm



H. pylori Vaccine in humans

• First positive results from vaccine field trial in 
children from China- more than a promise?

• Human challenge model not effective

• Human studies provided insight into mechanisms

• -Multiple antigens/multi-epitope vaccine ?

• Combination of different immunomodulating principles ?
• administration:oral, parenteral

• intranasal,sublingual,(rectal) 

• ⇒ adjuvants required:different options dependent on route

Summary of where we are



A long way to this point after 40 years
A long way ahead of us!



Candidates from
Probiotic Medicine

Malfertheiner P, Camargo MC, El-Omar E, Liou JM, Peek R, Schulz C, Smith SI, Suerbaum S. 
Helicobacter pylori infection. Nat Rev Dis Primers. 2023 Apr 20;9(1):19.



• Mitochondrial complex I inhibitors, including well-established insecticidal 
compounds, selectively kill H. pylori

• unique composition of the H. pylori complex I quinone-binding pocket is the basis for 
this hypersensitivity.

Lettl C, Schindele F, Mehdipour AR et al
Selective killing of the human gastric pathogen Helicobacter pylori by mitochondrial respiratory complex I 

inhibitors. Cell Chem Biol. 2023 Apr 20:S2451-9456(23)00089-2. doi: 10.1016/j.chembiol.2023.04.003. 
Epub ahead of print. PMID: 37100053.



Helicobacter pylori infection
Malfertheiner P, Camargo MC, El-Omar E, Liou JM, Peek R, Schulz C, Smith SI, Suerbaum S..
Nat Rev Dis Primers. 2023 Apr 20;9(1):19PMID: 37081005.



Helicobacter pylori Diagnosis and Treatment in 
Africa: The First Lagos Consensus Statement of
the African Helicobacter and Microbiota Study 
Group.
Smith SI, Schulz C, Ugiagbe R, Ndip R, Dieye Y, Leja M, Onyekwere C, Ndububa D, Ajayi A, 
Jolaiya TF, Jaka H, Setshedi M, Gunturu R, Otegbayo JA, Lahbabi-Amrani N, Arigbabu AO, 
Kayamba V, Nashidengo PADig Dis. 2024;42(3):240-256.

Setshedi M.
Is the Current Maastricht Consensus Report Applicable for H. pylori 
Management in Sub-Saharan Africa? Dig Dis. 2023;41(4):572-573.



40 years after the discovery of Helicobacter pylori: towards elimination
of H pylori for gastric cancer prevention.
Liou JM, Malfertheiner P, Smith SI, El-Omar EM, Wu MS
Lancet. 2024 Jun 15;403(10444):2570-2572

Creating a unified research protocol
with input from experts in various fields 
Ø crucial for addressing key issues in H pylori research, 
Ø enabling standardised implementation and informing clinical
   practice and public health policies. 

Through these efforts and international collaborations, advances 
are expected towards the elimination of H pylori for gastric cancer 
prevention in the next decade.

A long list to do`s



H.pylori in Africa

q Needs

q Challenges

q Opportunities

This is why we are all here for



Dr. JR Warren


