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      Synopsis of  H. pylori -Associated 
Diseases                     

     Nayoung     Kim     

    Abstract  

   Helicobacter pylori  ( H. pylori ) has urease and  ureI  gene to overcome gastric 
acid to survive on the acidic gastric mucosa. Colonization with  H. pylori  is a 
condition that affects the relative risk of developing various clinical disorders 
of the upper gastrointestinal tract or extragastroduodenal disorders. That is, 
long-term infl ammation due to  H. pylori  infection causes progressive damage 
to the gastric mucosa and plays a causative role in a number of important 
diseases, including duodenal ulcer, gastric ulcer, gastric cancer, and gastric 
mucosa-associated lymphoid tissue (MALT) lymphoma in addition to atro-
phic gastritis and intestinal metaplasia. Two decades of intense research into 
 H. pylori  virulence factors such as the VacA and CagA proteins have revealed 
many aspects of the relationships between this bacterium, the gastric mucosal 
surface, and the induction of disease. Disease outcome is the result of the 
intricate, ongoing interplay between environmental, bacterial, and host fac-
tors. In the continuous interactions with the host, the bacteria are able to adapt 
by mutations and DNA rearrangements, rendering novel genotypes, and 
overcome the host immune mechanism. On the host side, variations in the 
host immune response to the chronic presence of  H. pylori  and genetic poly-
morphism of host directly impact  H. pylori -associated gastric disease, result-
ing in the disease outcome. However,  H. pylori  colonization pattern such as 
antrum-predominant gastritis and corpus-predominant pangastritis is known 
to determine the disease outcome, and this gastritis pattern is mainly decided 
by the acid secretion when  H. pylori  starts to colonize in the gastric mucosa.  
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16.1       Introduction 

 Colonization with  Helicobacter pylori  ( H. pylori ) 
is not a disease in itself but a condition that affects 
the relative risk of developing various clinical 
disorders of the upper gastrointestinal tract or 
extragastroduodenal disorders [ 1 ].  H. pylori  
causes progressive damage to the gastric mucosa 
and is now accepted as playing a causative role in 
a number of important diseases, including duode-
nal ulcer, gastric ulcer, gastric adenocarcinoma, 
and gastric mucosa-associated lymphoid tissue 
(MALT) lymphoma [ 2 – 4 ]. Indeed,  H. pylori - 
induced gastritis is considered as the most impor-
tant risk factor for peptic ulcer and its 
complications as well as for gastric cancer [ 4 ]. 
Testing for  H. pylori  therefore has no relevance 
by itself but should be performed to fi nd the 
cause of an underlying condition, such as peptic 
ulcer disease, or for the purpose of disease pre-
vention, such as in gastric cancer relatives [ 5 ,  6 ]. 
In these cases, a positive test result justifi es treat-
ment, and a negative test result may indicate the 
need to search for other etiologic factors or pre-
ventive measures [ 1 ]. For these reasons, a correct 
understanding of the clinical course of  H. pylori - 
associated disorders and the effect of  H. pylori  
eradication is needed. Two decades of intense 
research into  H. pylori  virulence factors such as 
the VacA and CagA proteins have revealed many 
aspects of the relationships between this bacte-
rium, the gastric mucosal surface, and the induc-
tion of disease [ 1 ]. The reason for the increment 
of gastric cancer possibility can be explained by 
intestinal metaplasia (IM), dysplasia, and gastric 
cancer cascade due to atrophic gastritis (AG) 
from  H. pylori  infection. Disease outcome is the 
result of the intricate, ongoing interplay between 
environmental, bacterial, and host factors [ 1 ]. 
Strain-to-strain genetic variability in bacterial 
virulence factors such as  vacA  and  cagA  not only 
affects the ability of the organism to colonize and 
cause disease but also affects infl ammation and 
gastric acid output [ 1 ]. The decrease gastric out-
put due to  H. pylori -associated gastritis can 
explain why the prevalence of refl ux gastritis 
decreases in the  H. pylori -infected host. Long- 
term interaction between  H. pylori  and host 

causes fundamental change to both of  H. pylori  
and host. That is, in the continuous interactions 
with the host, the bacteria are able to adapt to the 
host condition by mutations and DNA rearrange-
ments. On the host side, variations in the host 
immune response to the chronic presence of 
 H. pylori  directly impact  H. pylori -associated 
gastric disease and affect gastric acid output and 
thereby the density and location of  H. pylori  cells 
[ 1 ]. In this chapter synopsis of  H. pylori - 
associated diseases such as gastritis, peptic ulcer, 
non-ulcer dyspepsia, MALT lymphoma, gastric 
cancer, and extragastroduodenal disorders will be 
briefl y described.  

16.2      H. pylori -Associated Diseases 

 Although gastric colonization with  H. pylori  
inevitably induces histologic gastritis in the 
infected individuals, 10–20 % of  H. pylori - 
positive patients have risk of developing ulcer 
disease and a 1–2 % risk of developing noncar-
diac gastric cancer [ 7 – 9 ]. The risk of develop-
ment of these disorders in the presence of 
 H. pylori  infection depends on a variety of bacte-
rial, host, and environmental factors that mostly 
relate to the pattern and severity of gastritis [ 1 ] 
(Fig.  16.1 ).

16.2.1       Acute and Chronic Gastritis 

 Chronic active gastritis, which occurs after colo-
nization with  H. pylori , can be observed in all 
 H. pylori -positive subjects. The intragastric dis-
tribution and severity of this chronic infl amma-
tory process depend on a variety of factors, such 
as characteristics of the colonizing strain, host 
genetics and immune response, diet, and the level 
of acid production [ 1 ].  H. pylori -induced ulcer 
disease, gastric cancer, and MALT lymphoma are 
all complications of this chronic infl ammation; 
ulcer disease and gastric cancer in particular 
occur in those individuals and at those sites with 
the most severe infl ammation [ 1 ]. Colonization 
with  H. pylori  virtually always leads to infi ltra-
tion of the gastric mucosa in both the antrum and 
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corpus with neutrophils and mononuclear cells, 
which consist of chronic infl ammatory process. 

16.2.1.1     Acute Gastritis 
 When  H. pylori  enters the stomach of a human 
host and colonizes itself on gastric mucosa, heavy 
neutrophils infi ltrate into the mucosa. Neutrophil 
infi ltration and the severity of gastric mucosa 
damage are closely related, and it seems like gas-
tric epithelial cell damage is caused by infi ltrated 
leukocytes due to  H. pylori  infection [ 10 ]. Once 
the bacteria enter the stomach and induce infec-
tion, subjects developed variable gastrointestinal 
and constitutional symptoms. Dyspeptic symp-
toms were mild to moderate in severity and typi-
cally appeared during the fi rst week after 
challenge and peaked between days 9 and 12 
[ 11 ]. These symptoms start within the fi rst week 
of infection, and these symptoms reach their 
maximum degrees on 9–12 days after the infec-
tion [ 11 ]. Then, the symptoms are attenuated by 
themselves, and most of the symptoms are gone 
after 2 weeks of the infection [ 11 – 14 ]. It is 
unclear whether this initial colonization can be 
followed by spontaneous clearance and resolu-

tion of gastritis and, if so, how often this occurs 
[ 1 ]. Follow-up studies of young children with 
serology or breath tests suggested that infection 
may spontaneously disappear in some patients in 
this age group [ 15 – 17 ]. However, it does not 
occur in adults except disappearance of  H. pylori  
in case of AG and IM [ 18 ]. In addition, studies of 
homozygotic twins showed a concordance in 
their  H. pylori  status irrespective of whether they 
had grown up together or apart, but this concor-
dance was not observed among heterozygotic 
twins [ 19 ]. These results suggest that some indi-
viduals are prone to  H. pylori  colonization, while 
others may be able to prevent colonization or 
clear an established infection [ 1 ].  

16.2.1.2     Chronic Gastritis 
 When colonization does become persistent, a 
close correlation exists between the level of acid 
secretion and the distribution of gastritis, which 
determines the gastric hormonal responses with 
dynamic changes of gastric mucosa. Finally, they 
determine the outcomes of  H. pylori  infection. In 
subjects with intact acid secretion,  H. pylori  in 
particular colonizes the gastric antrum, where 

  Fig. 16.1    Schematic representation of the factors contributing to gastric pathology and disease outcome in  H. pylori  
infection.  NSAID  nonsteroidal anti-infl ammatory drug,  PPI  proton pump inhibitor (Modifi ed from Kusters et al. [ 1 ])       
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few acid secretory parietal cells are present 
because they like weak acid environment such as 
pH 5.0 instead of strong acid. This colonization 
pattern is associated with an antrum-predominant 
gastritis [ 1 ] (Fig.  16.1 ). Histological evaluation 
of gastric corpus specimens in these cases reveals 
limited chronic inactive infl ammation and low 
numbers of superfi cially colonizing  H. pylori  
bacteria [ 1 ]. In this state duodenal ulcer (DU) can 
easily develop [ 1 ] (Fig.  16.1 ). Subjects in whom 
acid secretion is impaired have a more even dis-
tribution of bacteria in the antrum and corpus, 
and bacteria in the corpus are in closer contact 
with the mucosa, leading to a corpus- predominant 
pangastritis [ 1 ,  20 ] (Fig.  16.1 ). In this state the 
acid secretion will decrease and could be a condi-
tion for gastric ulcer or gastric cancer develop-
ment when the bacteria continuously interact 
with the host. As predisposition condition of DU 
and gastric cancer is contradictory, the chance of 
development of gastric cancer is known to be half 
in case of DU history. Similarly, there was a 
report that gastric cancers occurred only in 
patients with previous benign gastric ulcer (BGU) 
and not in patients with former DU [ 21 ]. When 
this chronic infl ammation continues, AG defi ned 
as the loss of glands [ 22 ] occurs and slowly pro-
gresses to IM, which is defi ned as the replace-
ment of the surface, foveolar, and glandular 
epithelium in the gastric mucosa by intestinal 
epithelium with the presence of Paneth cells, 
goblet cells, and absorptive cells [ 23 ].  H. pylori  
infection was the most important risk factor of 
AG and IM, and AG is considered to be an ante-
cedent to IM [ 24 ]. Actually the time difference of 
AG and IM could be different, but Korean report 
suggested 10 years [ 24 ]. According to the Correa 
model, the pathogenesis of intestinal-type gastric 
cancer can be explained by a multistep process 
from chronic gastritis through AG, intestinal 
metaplasia IM, and dysplasia to cancer [ 22 ]. The 
risk of gastric cancer increases with greater 
extent and higher degree of gastric mucosal atro-
phy [ 23 ] and more than tenfold by IM [ 25 ]. 
Several studies suggest that AG and IM are not 
related with gastroduodenal symptoms [ 26 ], but 
they are major precursor lesions of gastric cancer 
[ 25 ,  27 ,  28 ].   

16.2.2     Non-ulcer Dyspepsia 

 Non-ulcer or functional dyspepsia (FD) is defi ned 
as the presence of symptoms of upper gastroin-
testinal distress without any identifi able struc-
tural abnormality during diagnostic workup, in 
particular including upper gastrointestinal endos-
copy [ 29 ]. Uninvestigated dyspepsia is defi ned as 
the presence of dyspeptic symptoms for which no 
further diagnostic evaluation has been performed. 
These symptoms are frequently experienced by 
20–30 % of the adult population of the Western 
world [ 29 ]. FD was divided into four symptoms 
based on the Rome III criteria as follows: epigas-
tric pain, epigastric burning, bothersome post-
prandial fullness, and early satiation (prevents 
fi nishing regular-sized meals). Rome III criteria 
classifi ed FD into two subcategories of FD based 
on cohort and population-based studies: post-
prandial distress syndrome (PDS) and epigastric 
pain syndrome (EPS) [ 29 ]. A recent meta- 
analysis reported that the odds ratio (OR) for the 
occurrence of post-infectious FD was 2.54 (95 % 
confi dence interval [CI], 1.76–3.65) more than 
6 months after acute gastroenteritis compared 
with the control [ 30 ]. Another meta-analysis 
found an OR of 2.18 (95 % CI, 1.70–2.81) for FD 
risk following acute gastroenteritis [ 31 ]. These 
results suggest that gastrointestinal infection is 
associated with an increased risk of FD, support-
ing an infl ammatory and immunological mecha-
nism in the pathogenesis of FD [ 32 ].  H. pylori  
infection is the main cause of gastroduodenal 
infl ammation [ 33 ] and provokes activation of a 
complex cytokine and chemokine response in the 
gastric mucosa [ 34 ], which may induce dyspep-
sia [ 35 ]. However, 30–60 % of patients with func-
tional dyspepsia carry  H. pylori , but this 
prevalence is not much different from that in the 
unaffected population [ 28 ,  36 ]. This result could 
be explained by that FD is a multifactorial dis-
ease rather than  H. pylori -dependent disease. 
Thus, the effect of eradication on FD could be the 
only method whether  H. pylori  infection is 
related with FD or not. A Cochrane meta- analysis 
was performed on 17 randomized controlled tri-
als and identifi ed an association between 
 H. pylori  eradication and improvement in FD 
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 symptoms [ 37 ]. A small but signifi cant benefi t of 
 H. pylori  eradication therapy was observed with a 
number needed to treat of 14 (95 % CI, 10–25) 
[ 37 ]. In another recent study, the number needed 
to treat was 8 [ 38 ]. In addition, a systemic review 
and meta-analysis from China reported that the 
summary OR for improvement in FD patients 
after  H. pylori  eradication was 3.61 (95 % CI, 
2.62–4.98) [ 39 ]. Similarly, a recent meta-analysis 
of randomized controlled trials with 12 months 
follow-up revealed that dyspeptic symptoms 
were signifi cantly improved in the eradication 
group (OR 1.38; 95 % CI, 1.18–1.62) [ 40 ]. Based 
on these considerations, the Kyoto global con-
sensus proposed that patients who remain symp-
tomatic after successful  H. pylori  eradication 
should be regarded as having  H. pylori - associated 
dyspepsia separated from FD [ 41 ]. In addition, 
 H. pylori  eradication has been recommended as 
fi rst-line treatment for dyspeptic patients with 
 H. pylori  infection, because eradication therapy 
for dyspeptic symptoms is better than placebo in 
 H. pylori -infected dyspeptic patients [ 41 ]. 
However, as symptom resolution takes months 
after completion of eradication therapy, this time 
delay makes some scholars to not agree with this 
proposal.  

16.2.3     Gastric or Duodenal Ulcers 

 Gastric or duodenal ulcers are defi ned as muco-
sal defects with a diameter of at least 0.5 cm pen-
etrating through the muscularis mucosa [ 1 ], but 
the guideline could be different to 0.3 cm. BGU 
mostly occurs along the lesser curvature of the 
stomach, in particular, at the transition from the 
corpus to antrum mucosa [ 42 ]. DU usually 
occurs in the duodenal bulb, which is the area 
most exposed to gastric acid. In Western coun-
tries, DU is approximately fourfold more com-
mon than BGU; elsewhere, BGU is more 
common, especially, when aged population 
increases [ 1 ]. For instance, the ratio of BGU 
( n  = 265) to DU ( n  = 210) was 1.26:1 in Korea 
[ 43 ]. In terms of age, DU frequently occurs 
between 20 and 50 years of age, while BGU pre-
dominantly arises in subjects over 40 years old. 

Recently  H. pylori  prevalence rapidly decreases, 
the mean age of DU also increases, but still there 
is age difference between DU and BGU [ 43 ]. 
Both gastric and duodenal ulcer diseases are 
strongly related to  H. pylori . In the fi rst decade 
after the discovery of  H. pylori , approximately 
95 % of DU and 85 % of BGU occurred in the 
presence of  H. pylori  infection [ 9 ]. Several 
cohort studies estimated that the lifetime risk for 
ulcer disease in  H. pylori - positive subjects is 
three to ten times higher than in  H. pylori -
negative subjects [ 44 ]. Furthermore,  H. pylori  
eradication provided strong evidence for a causal 
relationship between  H. pylori  and ulcer disease 
by showing that eradication of this bacterium 
strongly reduced the risk of recurrent ulcer dis-
ease [ 45 – 50 ]. Ulcer development in the presence 
of  H. pylori  is infl uenced by a variety of host and 
bacterial factors [ 51 ]. If acid output is decreased, 
the gastric transitional zone between the corpus 
and antrum is the place where gastric ulcer can 
occur [ 1 ]. If acid production is normal to high, 
the most severe infl ammation usually is found in 
the distal stomach and proximal duodenum, giv-
ing rise to juxtapyloric and duodenal ulcer dis-
ease [ 1 ]. Recently the incidence and prevalence 
of peptic ulcer have been decreasing [ 52 ]. 
Hygiene improvement and low prevalence of 
 H. pylori  infection are suspected as main rea-
sons, but the increase of aging population and 
the use of nonsteroidal anti- infl ammatory drug 
(NSAID) become the major cause of peptic 
ulcer diseases instead of  H. pylori  infection. 
In addition, idiopathic peptic ulcer rapidly 
increases [ 53 ].  

16.2.4     Gastric MALT Lymphoma 

 The gastric mucosa does not normally contain 
lymphoid tissue, but MALT nearly always 
appears in response to colonization with 
 H. pylori . In rare cases, a monoclonal popula-
tion of B cells may arise from this tissue and 
slowly proliferate to form a MALT lymphoma 
[ 1 ]. The histological criteria for the diagnosis of 
gastric MALT lymphoma and the differentiation 
from polyclonal reactive infi ltrates remain 
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controversial. In particular diagnosis is based on 
 histological appearance during routine micros-
copy and on demonstration of clonality by immu-
nohistochemistry or molecular techniques, such 
as PCR. Nearly all MALT lymphoma patients are 
 H. pylori  positive [ 54 ], and  H. pylori -positive 
subjects have a signifi cantly increased risk for the 
development of gastric MALT lymphoma [ 55 ]. 
Because of the diagnostic controversies and the 
relative rarity of this disorder, the exact incidence 
in  H. pylori -positive subjects is unknown, but 
MALT lymphomas occur in less than 1 % of 
 H. pylori -positive subjects [ 56 ].  H. pylori  eradi-
cation can lead to complete remission in approxi-
mately 60–80 % of patients with stage IE MALT 
lymphoma confi ned to the stomach, but some 
10 % continue to have signs of minimal residual 
disease, and the remainder shows no response or 
disease progression [ 57 – 61 ]. Ten to 35 % of those 
who initially reach complete remission after 
 H. pylori  eradication show recurrent disease dur-
ing further follow-up. A major predictor for 
response appears to be the presence of a t(11;18) 
(q21;q21) translocation. This translocation is 
associated with  API2 - MALT1  fusion, the former 
being involved in regulation of apoptosis, the lat-
ter resembling a caspase-like protein, but with as- 
yet- unknown biological function. Together, the 
fusion leads to suppression of apoptosis. Several 
studies have reported that MALT lymphomas 
with this translocation do not at all or only rarely 
respond to  H. pylori  eradication [ 61 – 63 ].  

16.2.5     Gastric Cancer 

 Despite the global decrease, gastric cancer is 
still a burdensome disease internationally. It is 
the fi fth most common cancer and the third lead-
ing cause of cancer mortality worldwide [ 64 ]. 
The prognosis of gastric cancer patients depends 
on the tumor stage at the time of initial diagnosis 
that the 5-year survival rates of early gastric can-
cer exceeding 90 % make a striking contrast to 
those of advanced gastric cancer reaching below 
50 % [ 65 – 68 ]. Therefore, the effort to detect gas-
tric cancer when the tumor is in early stage can 

reduce the overall socioeconomic burden of gas-
tric cancer. Traditionally, gastric cancer was 
thought to develop due to dietary carcinogens 
produced by old ways of food preservation such 
as smoking and salting. However, in recent 
decades,  H. pylori  has been marked as the main 
culprit of gastric cancer development [ 69 ]. 
According to the Lauren’s classifi cation system 
[ 70 ], gastric cancer can be classifi ed into two 
major histological variants: an intestinal type 
and a diffuse type. It is generally accepted that 
intestinal- type gastric adenocarcinoma arises 
through a multistep process from chronic gastri-
tis that progresses through stages of atrophy, IM, 
and dysplasia and fi nally intestinal-type cancer 
[ 22 ]. On the other hand, diffuse-type gastric can-
cer is thought to be primarily genetically deter-
mined and to be less associated with 
environmental factors than the intestinal type 
and not to progress through severe AG [ 71 ]. In a 
meta-analysis of 19 cohort or case-control stud-
ies, a summary odds ratio for gastric cancer was 
estimated to be 1.92 (95 % CI, 1.32–2.78) in 
 H. pylori -infected subjects compared to unin-
fected subjects regardless of histological type of 
gastric cancer such as intestinal type or diffuse 
type [ 72 ]. Furthermore, several randomized con-
trol studies have shown that  H. pylori  eradication 
reduces the risk of gastric cancer [ 73 ]. Among 
those, the most recent study reported that 
 H. pylori  eradication reduced gastric cancer inci-
dence by 25 % [ 74 ], confi rming the importance 
of  H. pylori  eradication for the prevention of 
gastric cancer. In addition to  H. pylori  infection, 
low socioeconomic status, smoking, and family 
history of gastric cancer were established as risk 
factors of gastric cancer [ 5 ,  6 ,  75 – 78 ]. Factors 
such as alcohol, fruits, vegetables, and salty and 
spicy food intake have been subjects of contro-
versy [ 79 – 82 ]. Regarding ABO blood type’s 
association with gastric cancer, blood group A 
was associated with increased risk of gastric 
cancer [ 83 ,  84 ], and B allele was associated with 
decreased risk of gastric cancer in a Japanese 
study [ 85 ]. These fi ndings suggest that gastric 
cancer is a multifactorial disease with  H. pylori  
being the primary cause, and  H. pylori ’s effect 
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on carcinogenesis is modulated by microbial, 
environmental, and host factors [ 86 ].  

16.2.6     Gastroesophageal Refl ux 
Disease 

 Many studies suggested that  H. pylori  might pro-
tect against the development of gastroesophageal 
refl ux disease (GERD) and as such also be of ben-
efi t to their hosts [ 1 ]. This slowly emerging concept 
came from repeated observations of a low preva-
lence of  H. pylori  among GERD patients, particu-
larly of more virulent strains [ 87 ], opposing time 
and geographical trends for  H. pylori  prevalence 
compared with the incidence of GERD and its 
complications, a potentially increased incidence of 
GERD after  H. pylori  eradication [ 88 ], and the rec-
ognition that  H. pylori -induced corpus gastritis 
reduced acid secretion. The hypothesis was that 
 H. pylori - induced infl ammation of the gastric cor-
pus had an acid-suppressive effect, thus preventing 
patients from contracting GERD. However, there 
was no evidence that  H. pylori  eradication has a 
considerable impact on either the new development 
of GERD [ 89 ,  90 ]. These data show that although 
epidemiologic data suggest that there may be an 
inverse relation between  H. pylori  and GERD, the 
risk for new development or worsening of preexis-
tent GERD is not an issue in the decision of whether 
or not to treat  H. pylori .  

16.2.7     Extraintestinal Manifestations 
of  H. pylori  Infection 

  H. pylori  has been linked to a variety of extraint-
estinal disorders. These include coronary heart 
disease, asthma, dermatological disorders such as 
rosacea and idiopathic urticaria, autoimmune 
thyroid disease and thrombocytopenic purpura, 
iron defi ciency anemia, Raynaud’s phenomenon, 
scleroderma, migraine, and Guillain-Barré syn-
drome [ 1 ]. The underlying hypothetical mecha-
nisms include chronic low-grade activation of the 
coagulation cascade, accelerating atherosclero-
sis, and antigenic mimicry between  H. pylori  and 

host epitopes leading to autoimmune disorders 
[ 91 ]. This has led to large numbers of case stud-
ies of patients with these disorders. Several 
groups in particular have studied patients with 
idiopathic thrombocytopenic purpura and showed 
that when these patients are colonized with 
 H. pylori , eradication therapy has a signifi cant 
effect over placebo for improvement of thrombo-
cyte counts [ 92 – 94 ] and iron defi ciency anemia 
[ 95 ,  96 ]. Currently, according to American 
College of Gastroenterology Guideline and the 
Maastricht IV/Florence Consensus Report, 
 H. pylori  eradication is recommended in unex-
plained iron defi ciency anemia and idiopathic 
thrombocytopenic purpura [ 4 ,  97 ]. In patients 
with other conditions mentioned above, there is 
as yet no role for  H. pylori  eradication, and fur-
ther adequate, randomized trials are needed.   

    Conclusions 

  H. pylori  causes progressive damage to the 
gastric mucosa and is now accepted as playing 
a causative role in a number of important dis-
eases, including gastritis, duodenal ulcer, gas-
tric ulcer, gastric cancer, gastric MALT 
lymphoma, and extraintestinal disorders. This 
disease outcome is the result of the intricate, 
ongoing interplay between environmental, 
bacterial, and host factors. Long-term interac-
tion between  H. pylori  and host causes funda-
mental change to both  H. pylori  and host. That 
is, in the continuous interactions with the host, 
the bacteria are able to adapt to the host condi-
tion by mutations and DNA rearrangements. 
On the host side, variations in the host immune 
response to the chronic presence of  H. pylori  
directly impact  H. pylori -associated gastric 
disease and affect gastric acid output and 
thereby the density and location of  H. pylori  
cells. It is well known that  H. pylori  coloniza-
tion pattern such as antrum-predominant gas-
tritis and corpus-predominant pangastritis is 
very important for the disease outcome, and 
gastritis pattern is mainly decided by the acid 
secretion when  H. pylori  starts to colonize in 
the gastric mucosa because  H. pylori  likes the 
weak acid condition instead of strong acid.     
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