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Marshall BJ, Warren JR. Unidentified curved bacilli in the 
human stomach. Lancet, 1983 

 

Barry J Marshall & J Robin Warren 

 

The Nobel Prize in Physiology/Medicine 
2005 

 

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



The Marshall/Warren story 

• Perth, Australia, late 70s: Robin Warren, Histopathologist, with 20 odd cases of a 
peculiar bacterial infection in the stomach 

 

• Barry Marshall: young thrusting gastroenterologist in need of a project 

 

• Dual publications in the Lancet in 1983 



The Marshall/Warren story 

 

 

 



The Marshall/Warren story 

• A famous experiment Dr. Marshall conducted on himself was crucial in linking the 
bacterium to inflammation of the stomach, or gastritis, and showing that it resulted 
from an infection. 
 

 

 



The Marshall/Warren story 

 

• Support & interest from Adrian Lee, Sydney, Australia & Drs Skirrow and 
McNulty, Worcester/Gloucester, UK 

 

• Minimal, even negative, interest, including drug companies 

 

• Only in late 80s, with support from Astra (omeprazole), was the importance 
of HP appreciated & money flowed into research….. 

 

• Ultimate triumph of the 2005 Nobel Prize for Medicine 



Two Win Nobel Prize for Discovering Bacterium Tied to Stomach Ailments 
By LAWRENCE K. ALTMANOCT. 4, 2005  

• The findings by the Australians in the early 1980's went so against medical thinking, which 
held that psychological stress caused stomach and duodenal ulcers, that it took many 
more years for an entrenched medical profession to accept it. 

 

• In its citation, the Nobel committee from the Karolinska Institute in Stockholm said that Dr. 
Marshall and Dr. Warren "made an irrefutable case that the bacterium Helicobacter pylori" 
causes ulcers and other diseases. 

 

• "It is now firmly established that H. pylori causes more than 90 percent of duodenal ulcers 
and up to 80 percent of gastric ulcers," the Nobel committee said. 

 

• In the wake of the ulcer discovery, many scientists have been seeking unknown infectious 
agents as the cause of many chronic diseases. Examples include microbes that might 
produce atherosclerosis, the underlying basis of coronary artery disease; ulcerative colitis; 
regional enteritis (Crohn's disease); and rheumatoid arthritis. 



Impacts 





H. Pylori has Revolutionized our Concept about PUD 

Before 

• Peptic ulceration, a disease of  world  
wide  occurrence  whose  definitive 

      treatment was surgical with high  

       morbidity and mortality. 

• A dogma  that  neoplasms  are 
autonomous  and  neoplastic  
transformation  is  irreversible. 

 

After 
• PUD could be treated and cured with 

antibiotic 

• Designation of H. pylori as  a  Class  I  
carcinogen  by  the  World  Health  
Organization International Agency for 
Research in Cancer. 

• MALT Lymphoma can be treated by 
Antibiotics 

• Very significant decrease in Gastric 
Carcinoma and Lymphoma 



Epidemiology 

 infects over half the world’s 
population  

 infection probably acquired via 
faecal-oral route 

 untreated, infection persists 
throughout life 

Gram negative motile bacillus 2.5 
long 

usually spiral shaped but can be 
coccoid under stress/in old 
cultures 

fastidious slow-growing organism 

 

 



Although the new organism was only cultured in 1982, the 
Italian anatomist Giulio Bizzozero had reported its 
manifestations in the scientific literature 100 years earlier . 



 
GASTRITIS 

• Inflammation of the gastric mucosa 

• Overused term and underdiagnosed condition 

• Classification: 

    Acute gastritis 

    Chronic gastritis: most cases 

          prevalence exceeds 50% in adults >50 years 

            usually asymptomatic or cause few symptoms 

            (upper abdominal discomfort, nausea and vomiting) 

• Helicobacter pylori associated gastritis: main cause 

• Autoimmune (atrophic) gastritis 

• Hypertrophic gastritis (gastropathy) 

• Granulomatous gastritis; eosinophilic gastritis 



The ABC classification of chronic gastritis 
Wyatt & Dixon 1988  

 

 

Type Cause Synonyms Pathology 

 

A 

for auto-immune 

(or atrophic) 

 

auto-immune Chronic atrophic 
gastritis 

Chronic atrophic 
gastritis with IM  

 

B 

for bacterial 

 

 

bacterial Chronic superficial 
gastritis 

 

Chronic active 
gastritis 

C 

for chemical 

Chemical, bile 
reflux, drugs 

Reflux gastritis, 
reactive gastritis 

Foveolar 
hyperplasia, 

oedema, 
telangiectasia 



 
HELICOBACTER PYLORI ASSOCIATED CHRONIC GASTRITIS 

• Commonest form of gastritis 

• H. pylori is a widespread noninvasive curved gram -ve rod, which is 
present in gastric mucosal surface of 50% of adults >50 yrs old 

• Infection may be acquired in childhood  

• Most infected individuals have gastritis but are asymptomatic 

• Clinical features are variable 

 

 



Adaptive features of H pylori 

urease hydrolyses urea to CO2 & ammonia 
 necessary for colonisation but not for survival 

flagellae  enable motility to areas of low acidity  

adhesins  allow adherence to epithelial surface 

lipopolysaccharide (LPS) coat 
evades host defence 

mechanisms 

Pathogenesis: Directly by bacterial enzymes & toxins, and indirectly by recruitment of PMNs which release noxious chemicals 



Endoscopic Appearance 



Histopathology 

 



Helicobacter-associated chronic active gastritis 

 



H. pylori 

20 

+/- focal PMN 

Diffuse MNC (Plasma cells) 



Antrum Corpus antrum corpus 

antrum corpus 

Antral Predominant Pan Gastritis 

Pan Gastritis , deep plasma cell body atrophy 



Phenotypes resulting from H pylori 
infection 

mild pan-gastritis 

no significant disease 

corpus-predominant  

gastric atrophy 
hypochlorhydria 

gastric cancer phenotype 

antrum-predominant 

hyperchlorhydria 

DU phenotype 

intestinal metaplasia 

N. Shepherd Lecture 



The Sydney classification  
Price et al 1990 

  



What determines the outcome of H 
pylori infection? 

 genetically determined host responses ( IL-1 and TNF-α )  

 bacterial virulence factors 

 environmental factors ( Diet and Smoking) 



Bacterial Virulence Factors 
Proteins  Mediating  Establishment/Colonization,  Persistence  of  Infection  and  Long-Term 

Damage to the Host  

• The cytotoxin associated gene (cagA)  

      Duodenal  ulcer,gastric  mucosal  atrophy,  and  gastric  cancer 

• The vacuolating cytotoxin (VacA)  

       Peptic ulcer patients and gastric cancer 

• The iceA gene (induced by contact with the epithelium) 

      The IceA1  genotype  was  significantly  associated  with peptic ulceration and increased mucosal IL-8  concentrations 

 
 

Nimri L , Bani-hani K E, Matalka I , Ibrahim M . Clinical Relevance of vacA, cagA, and iceA Genotypes of Helicobacter pylori. BMC Gastroenterol. 
2006 Oct 4;6:27. 

 

 

 



 
HELICOBACTER PYLORI ASSOCIATED CHRONIC GASTRITIS 

Management and Prognosis 

 

• Eradication Protocols : Anti-acid drugs and antibiotics 

 

 

 

 

 

 

 



 
HELICOBACTER PYLORI ASSOCIATED CHRONIC GASTRITIS 

Management and Prognosis 

 

•  Relapses are associated with reappearance of H. pylori; peptic ulcer disease;  

      association with gastric lymphoma 

 

• Precancerous Lesions : Atrophy 

                                               Intestinal Metaplasia 

                                               Dysplasia 

 



Stages in the development of gastric carcinoma 
(after Correa) 

normal gastric mucosa 

superficial gastritis 

atrophic gastritis 

intestinal metaplasia 

dysplasia 

carcinoma 

H pylori 

precancerous 
lesions 

N. Shepherd Lecture 



Intestinal Metaplasia 



Intestinal Metaplasia 

 



Gastric Mucosa Atrophy and Dysplasia 
 



Peptic Duodenitis 

 

 

 

 

 

 

 

• Gastric Metaplasia of the first part of the duodenum 



Diseases Associated with Helicobacter pylori Infection 

Disease Association 

Chronic gastritis Strong causal association 

Peptic ulcer disease Strong causal association 

Gastric carcinoma Strong causal association 

Gastric MALT lymphoma* Definitive etiologic role 



Epidemiology and disease associations of Helicobacter pylori 

Barry Marshall. Clinical Medicine, Volume 2(2).March/April 2002.147-152 



H pylori infection 

antral predominant gastritis 

IL-1 pro-inflammatory genotype Yes No 

 high IL-1  production 

reduced acid secretion 

corpus predominant gastritis 

atrophic gastritis 

intestinal metaplasia 

normal or high acid 

antral predominant gastritis 

carcinoma DU or no disease 

N. Shepherd Lecture 



H. Pylori and Gastric Cancer 

Molecular Mechanisms of Helicobacter pylori Pathogenesis. De Falco M et al, J Cell Physiol. 2015 Aug;230(8):1702-7.   



WADI MUJIB 



 

GASTRIC LYMPHOMA 
• Gastric Lymphoma represent 5% of all gastric malignancies 

• Classification similar to nodal lymphoma; mostly B-cell type 

• Stomach is the most common site of extra nodal lymphomas (20%) 

– MALT (Mucosa-Associated Lymphoid Tissue) Lymphomas are most common: 

–  Related  to H. pylori gastritis, with chronic antigenic stimulation 

     giving rise to one or more clones of lymphoid cells 

–  low grade, limited to mucosa or submucosa 

–  lympho- epithelial lesions are characteristic 

– Prognosis: relatively good 

– Treatment: antibiotics, surgery, chemotherapy 



Pathogenesis of MALT Lymphoma 

• Extranodal marginal zone lymphomas commonly follow immune system dysregulation 

from sustained stimulation with chronic infections or autoimmune disorders.  

• Susceptibility is thus influenced by both genetic and environmental factors.  

• Marginal zone lymphoma of MALT (MALT lymphoma) is the most common indolent 

subtype and represents 7% of all non-Hodgkin lymphomas.  

• The stomach is the most common extranodal site followed by eye/adnexa, lung, skin, and 

salivary glands .  

• Nearly all patients with gastric MALT lymphoma are infected with Helicobacter pylori.  

• Histological and endoscopic improvement commonly follows H pylori eradication.  





Epidemiology of HP in Jordan 

• high rates of HP infection in children and adults: 55.5% 
 
 factors were rural areas, poor sanitation, overcrowding, low maternal 

educational level and low socioeconomic status 
 
Bani-Hani KE et al. Prevalence and risk factors of Helicobacter pylori infection in  
healthy schoolchildren. Chin J Dig Dis 2006; 7: 55-60. 

 

  
• studies of HP genetic diversity in Jordan 

 
 vacA, cagA and iceA studies - illustrate the geographic nature of the genetic 

diversity of H. pylori, similar to those reported in neighbouring countries.  
 
Nimri LF, Matalka I, Bani Hani K, Ibrahim M. Helicobacter pylori genotypes identified in gastric biopsy specimens 

from Jordanian patients. BMC Gastroenterol 2006; 6: 27. 

http://www.ncbi.nlm.nih.gov/pubmed?term="Bani-Hani KE"[Author]


Clinical outcome of H pylori infection 

>80%   asymptomatic 

5-15%   peptic ulcer disease 

0-10%      non-ulcer dyspepsia 

1-3 %   gastric adenocarcinoma 

0.5%   gastric lymphoma 

 

Bani-Hani KE, Yaghan RJ, Matalka I. Primary gastric lymphoma in Jordan with special 
emphasis on descriptive epidemiology. Leuk Lymphoma 2005; 46: 1337-43. 



Epidemiology of HP in UAE 

• The overall colonisation rate of H pylori was 90%, and there was no significant difference 
between groups of different ethnic origins. 

 Helicobacter associated gastritis was the most common form of chronic gastritis (87%) 
      Atrophy was mainly of low grade and increased the older the patient. 
 
Zaitoun AM. Histological study of chronic gastritis from the United Arab Emirates using the Sydney system of classification. J 

Clin Pathol. 1994 Sep;47(9):810-5. 
 

  

•     H. pylori serology by IgG was positive in 167 industrial workers (78.4%) and 137 in referent      
            workers (64.3%) respectively, (p < 0.002). The sensitivity and specificity of the IgG serology       
            assay were 94.5%, and 97.2% respectively. 
 
Bener A et al. Prevalence of Helicobacter pylori infection among low socio-economic workers. J Commun Dis. 2002 

Sep;34(3):179-84. 



Epidemiology of HP in UAE 

• Point mutations A(2442/43)G and A(2142)C and the combination of both were common among 
our patients. Perhaps the highest reported yet. Mutation at A(2142/43)G is far more common 
than mutation at A(2142)C. 

 
Alfaresi MS, Eltom AA, Alshaikh SS, Buchel EH, Saeed LS, Aljenaibi MM. Molecular prevalence of point mutations conferring 

resistance to clarithromycin in Helicobacter pylori in the United Arab Emirates. Saudi Med J. 2005 May;26(5):763-6. 
 
 
 
 

• Clarithromycin resistance was common in this small collection of H. pylori isolates from the 
UAE. The A2142G and A2143G mutations were associated with clarithromycin resistance. 

 
 
 

Alfaresi MS, Elkoush AA.Characterization of clarithromycin resistance in isolates of Helicobacter pylori from the UAE. 
Indian J Gastroenterol. 2010 Jun;29(3):116-20. doi: 10.1007/s12664-010-0034-z. Epub 2010 Jul 25. 

          
 

  



Clinical significance of Helicobacter associated chronic 
gastritis 

• Most common cause of chronic gastritis 
and peptic ulcer disease. 

• Long term risk for gastric carcinoma (5 fold 
risk). gastric atrophy,  intestinal metaplasia, 
and dysplasia role. 

• Long term risk for gastric MALT-lymphoma. 

• ?Future possible prophylactic vaccines 



Epidemiological data linking H pylori and gastric 
carcinoma 

 prospective studies 

 Forman et al 1991, Parsonnet et al 1991, EUROGAST study 1993, Siman 
et al 1997, Uemura et al 2001 

 HP now regarded as a Class 1 carcinogen 



Gastric cancer mortality, UK, 1971-2003 

 

 

 

 

 

 

 

 

 

 

 

CRUK, 2006 



Petra(Rose City) 
 



PEPTIC ULCER DISEASE 
• Chronic, most often solitary, lesions that occur in any part of GIT exposed to  
     aggressive action of acid-peptic juices 

 
• Sites: 98% occur in either the duodenum or stomach 

 
•  Remitting-relapsing lesions, mostly in middle-aged to older adults 

 
• Epigastric pain, worse at nights, 1-3 hrs after meals, may be relieved by 

alkalis or food; nausea, vomiting, bloating, belching, weight loss 
 
• Pathogenesis:  Two key facts are known: 

•  Mucosal exposure to gastric acid & pepsin is a requisite (“no acid, no ulcer”) 
•  Strong causal relationship with H. pylori infection 



PATHOGENESIS OF  

 PEPTIC ULCER DISEASE 

 



PATHOGENESIS OF  

 PEPTIC ULCER IN H.PYLORI INFECTION 
 Helicobacter pylori infection 

• Secretion of urease, protease & phospholipases 

• Attracted PMNs release myeloperoxidase, which produces hypochlorous acid, & 

monochloramine (in the presence of ammonia) 

• Colonization & direct damage of mucosal epithelial cells & lamina propria 

endothelial cells by release of bacterial enzymes & other factors e.g. LPS 

• Leakage of tissue nutrients into surface sustaining bacillus 

• Thrombotic occlusion of surface blood vessels by bacterial PAF 

• Only 10-20% of infected individuals develop PUD 



PATHOGENESIS OF PEPTIC ULCER DISEASE 

   Other factors have been associated with PUD 

 

• Zollinger-Ellison syndrome: excess gastrin secretion by tumor  

                                                      leading to excess acid production 

• Chronic use of NSAIDs & Aspirin suppresses mucosal PG synthesis 

• Cigarette smoking: impairs mucosal blood flow & healing 

• Alcohol: alcoholic cirrhosis 

• Repeated use of high doses of corticosteroids 

• Personality & psychological stress 





 
 COMPLICATIONS OF PEPTIC ULCER DISEASE 

• Hemorrhage: minimal to massive 

• Perforation: uncommon but serious; peritonitis  

• Pyloric channel obstruction: rare 

• Malignant “transformation”: gastric ulcers 



UM QAIS 



Yet Another Story 
When I was a medical student………… 

• Fourth year medical students during the surgery Rota 

• A case of peptic ulcer disease for a surgery ( Selective Vagotomy) 

• Bed –side teaching by one of our best teachers 

• The questions was about the causes of peptic ulcer disease 

• Our reference was “ Baily & Love “ textbook 

 



TWO ASSIGNMENTS 

• What is the pathogenesis of Duodenal Ulceration in the context 
of Helicobacter Pylori Associated Chronic Gastritis ? 

 

 

• What is the pathogenesis of NSAIDs induced Ulceration of the 
stomach ? 



Conclusions on HP and neoplasia 

• Worldwide H pylori is the commonest bacterial infection 

 

• Gastric cancer is the 2nd leading cause of cancer-related 
deaths worldwide 

 

• Pathogenesis of gastric cancer is complex & multifactorial 
but key pathophysiological events triggered by HP infection 

 

• Host genetic factors, bacterial virulence factors and the 
environment all play an important role 

 

 



There are several principles contained in the H. pylori story 

• A recurrent element in the history of biomedical progress, 

    is the vital role of the independent investigator 

• Discoveries that change paradigms often come from young 
independent investigators working in situations that  are 
permissive  of  the  high  risk  research  that  challenges 
established dogma.  

• Diseases  are  sophisticated experiments  of  nature  whose  
elucidation  yields  extraordinary societal benefits. 

Milestones in Investigative Pathology,  
Richard G. Lynch, MD 

Copyright 2009, American Society for Investigative Pathology 



Thank You 



DANA 





Wadi Rum (The Valley of The Moon) 
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