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ABSTRACT

Helicobacter pylori the causative organism and has a possible roleeirdévelopment of peptic ulcer disease
(PUD) and gastric cancer. With medical advancesiaindduction of new antimicrobial agents with ended spectrum
againstH.pylori, the high mortality rate associated with the organismgastric cancer continues. Gastric acid hyper
secretion is still considered to be necessary fadtas not a sufficient etiological factor. Extgme scientific research
shows that two major etiological factors involvedRUD are infection witiH.pylori and ingestion of non-inflammatory
drugs (NSAIDs), a careful history of NSAIDs usealso important. Persons with serological evidentearying
cag-positive strains are at high risk of develogioth PUD and gastric carcinoma. Diagnosisigdylori infection both by
invasively by endoscopy and biopsy or noninvasiugjyserologic analysis, and breath test. Commoraghes include
proton pump inhibitor, such as omeprazole and larzsamle, and are used as parts of triple, quadrgplé sequential

therapies.
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INTRODUCTION

Helicobacter pylori (formerly known ascampylobacter pylori) were first isolated from humans in 1982 [1].
H.pylori commonly found in the human stomach, when, assithgle dominant species; essentially all persotenized
with H.pylori have a cellular infiltrate in the laminapropriatbé gastric antrum and fundus [2]. Of special ificence is
that H.pylori is present in most persons with “idiopathic” pepiicer disease(PUD). The presenceéHqiylori increases
peptic ulcer disease and gastric cancer [3, 4] deateases the risk of esophageal reflux and itsempuences, and may
protect against childhood asthma and related diserih, 6].H.pylori has been isolated from persons from all parthef t
world, it now appears likely that, humans are tream if not sole, reservoir fdd.pylori [7, 8]. The high prevalence and
incidence of colonization among persons in settimigsre sanitary conditions are suboptimal, inclgdirstitutions for the
mentally retarded and orphanages, and in develogngtries do not reflect modern standards, sutggetite fecal oral
transmission occurs [8]. On occasion, transmissicecurs from person to person via improperly cleasmedoscopes [9].
The prevalence of.pylori colonization is chiefly related to age and geogmagbcation. Males and females have
essentially equal rates of colonization, with dighale predominance [10]. The incidence tdfpylori has been
progressively declining in the United States artkeotdeveloped countries [11]. Currently, extensuntific evidence
shows that two major etiological factors involved PUD are infection wittH.pylori and ingestion of non-steroidal
anti-inflammatory drugs (NSAIDs). Although gastecid hyper-secretion is still considered to be eessary factor, it is
not a sufficient etiological factor [12]. Each yeBUD affects 4 million people worldwide with congdtions in
10-to 20 % of these patients, and ulcer perforaio2-14 % of cases [13]. The annual incidencefd?WD ranges

0.10-0.19% and 0.03 -0.17% for physician diagnoaed in hospital diagnosed PUD respectively [14]eOxecent
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decades, the incidence of PUD has decreased sigmify, which is believed to be due to the decrease
H.pylori infection, particularly in developed countries [1€urrently gastric ulcer (GU) is more commonlsasiated
with use of NSAIDs, especially in older patientdahose with comorbidities, in whom widespread prigsion of

NSAIDs and suboptimal adherence to gastro protedtigrapy is common [15].
PATHOGENESIS

H.pylori is able to survive and multiply in gastric envinoent, which is hostile to the growth of other baete
[16]. When intraluminal acidity diminishes as aule®f gastric atrophyH.pylori is no longer able to colonize, possibly
because of competing organisms. Outstandihgylori characteristics that permit gastric colonizatiamclude
microerophilism for survival within mucus gel, sglishape and flagella for motility within the vismolayer and urease
activity, which generate ammonium ions that buffgstric acidity [17].H.pylori overlies only gastric—type not
intestinal-type, epithelial cells. Affected gasteigithelial cells may be in the gastric antrumwrdus or may be ectopic in
the duodenum or in the esophagus [18, 2,]. In eshtd.pylori does not colonize intestinal epithelium, even @nédn the
stomach [2]. The gastric tissue underneldthylori colonization virtually always has a cellular itfdte. The lamina
propria most commonly contains mononuclear catiguiding lymphocytes, monocytes, and plasma cisitrophils and
to a lesser extend eosinophils may be preseneitathina propria and epithelium. Epithelial glahdse a more complex
architecture and less mucus than whépylori is absent [2]. In children, a follicular lymphojsattern is common.
The presence dfi.pylori induces these changes and the bacterium is o jsiscondary colonizer- cells responses may

have systemic regulatory functions [19].

The mechanism of tissue injury are not clearly ldisthed, and both bacterial and host factors may be
determinants of outcome [2(M.pylori does not appear invade tissue, except as an irtaidending. Thus, the lesions are
likely to reflect a response to extracellular pratduor to contact from organism. Ammonia, produbgdurease and by
deaminases, may potentiate neutrophil-induced naldogiry [21]. Both the CagA and VacA proteins ameportant
signaling molecules elaborated Hypylori, and host mount antibody responses to both [2R,S26ains from patients with
ulcers or stomach cancer more commonly express CagApared with controls. Urease may be shedtlpylori cells,

has been observed in affected tissues, and ismaattractant and activator of host phagocytic dél|3].

The presence of.pylori overlying the gastric mucosa activates epithetiells to produce proinflammatory
cytokines [24], and activaltes mononuclear and polgphonuclear cells to produce cytokines, supemxidmor necrosis
factorw, and other proinflammatory molecules [25]. Becahisgylori persist in the stomach for many decades, these
proinflammatory activities must be down regulatedpermit this universally stable colonization [2B].pylori positive
persons have different T-cell populations in thetga mucosa, with increased numbers of T-reg apti7Tcells [19].

These may be down regulating the local inflammatesponses but also may have systemic consequ@Tges

Humans are polymorphic in the genetic loci involvied regulating proinflammatory cytokine production.
Proinflammatory alleles regulating interleukindahd interleukin-10 affect risk of gastric cancerHrpylori positive
persons [28]. Virtually all patients with duodenallceration are colonized by strains possessicagA
(thus cag pathogenicity island) [29]. ThusagA, the first gene described to not be conseradng H.pylori strains, is
highly associated with both peptic ulcer diseaskgastric cancer [30]. In East Asia, mbkpylori strains areagA [27].
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Patients infected withd.pylori the outcome of colonization is a chronic activestgas. However, the gastric
distribution ofH.pylori and the severity of the chronic inflammatory resgm might differ according to the colonizing
strain, host genetics and immune response, didlttlan level of acid production. While the majord§ those infected
develop no other complications and often are ofimls clinical symptoms, approximately 10% of thaskected will
develop PUD [31]. An important predisposing faatelated to PUD is an individual’s level of gastaicid secretion, as the
determines, the location of gastritis [31]. In ®di§ the reduced level of gastric acid, a pangiastesults, which
predisposes to GU, whereas in subjects in whomrigaatid secretion in increased, an antral-predamtingastritis
develops, which predisposes to DU [3H.pylori infection impairs negative feedback of acid seésreby impairing
somatostatin release and its subsequent inhibitmmrol of gastrin release from G cells, leadindutactional disruption of
antral-fundic neural connections [32]. The immurtbpgenic aspect of ulcerogenesis is primarily driv®y influx of
neutrophils and macrophages, into the gastric naugosesponse tbl.pylori colonization, with the release of lysosomal

enzymes, leukotrienses and reactive oxygen spewédmpair mucosal defense [33].

H.pylori virulence factors, including adaptive enzymesjrisxand mediators of inflammation, lead to bacteria
persistence in the stomach and disruption of thetrigamucosal barrier. Production of alkaline ampoby H.pylori
urease prevents D cells in the antral glands fremsieg the true level of acidity, leading to inagpiate release of
somatostatin [32]. It has been suggested lthpylori strains from ulcer patients produce higher amewdtthis enzyme
than those people without ulcers [34]. A wide ranfiél.pylori virulence factors have been associated with meriess
disease outcome of these, the cag pathogeniciydsicagPAl), the vaculating cytotoxin A (VacA) ahé duodenal ulcer
promoting gene A(dupA) have received the most sgrim relation to PUD [35].

Lu et al [36], in 2005 identified the first disease spexHi.pylori factor and namedupA, and showedlupA to
increase the risk of DU (odds ratio (OR):3.1, 956ffedence intervals (Cl):1.7-5, 7) but protect agaigastric atrophy,
intestinal metaplasia and GC. Although the assiociadf betweendupA and DU has been supported by number of
subsequent reports [37, 38, 39,], many studies Failexl to show an association between dupA and[40]. However,
two recent global meta-analysis by Hussein et &],[dnd Shiotet al [42], which included 2358 and2466 individuals
respectively, concluded that worldwidepA-positive subjects had indeed an increased rigib{OR:1.4,95% CI:1.1-1,7
and OR1.41,95% CI:1.12-1,76, respectively). Howendyoth studies distinct geographical variatiomshie prevalence of
dupA gene, and the association betwelipA and DU were observed. Given this, a recent studyiung et al [43],
investigated if genetic differences in the maketidupA gene may explain this disparity. In this study, pnesence of a
complee dupAcluste rather thandupA alone was found to be associated with the devetoprof DU and increased

IL-8 production, suggesting that the complétpA cluster is required for full expression of thisukence factor [43].
ROLE OF NSAIDs IN PUD

NSAIDs have been shown to inhibit the synthesigrofective prostanoid in gastric and duodenal madeaving
the mucosa susceptible for subsequent ulceratiogalsiric acid [44]. While animal; studies have shaWwat neutrophil
adherence to gastric microcirculation plays aaaltrole in initiation of NSAIDs damage [45]. NSAlRlated gastropathy
in humans is characterized by an absence of inflatomy cells unless there is concomitahpylori infection [34].
However it is not known if neutrophils can initiaSAID damage in humans [46]. NASIDs have also bseown to

increase the risk of PUD complications. For exantpkeuse of low- dose acetylsalicylic acid(ASA)reases the risk of
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ulcer bleeding by 2-3 fold compared with non-ugddid. This has been mainly attributed to ASA aratplet action on

preexistingH.pylori related ulcer, rather its ulcerogenic effects ARASIDs [48].
CONTRIBUTORY FACTORS IN PUD

There are several contributory factors in PUD irdiidn to H.pylori infection and the use of NSAIDs.
Researchers have confirmed that mucosal resistantiee effect of acid might be a key factor in PgBthogenesis.
Forexample, the presence or absence of proteativstances in staple diet including certain phosdplud sterols, and
ester fractions in lipids, which protect the gastriucosa, has been related to geographical diffeseim the prevalence of
duodenal ulceration [49]. These substances have $lemvn to exert protective activities against kgshtric and duodenal
ulceration, including NSAIDs-associated ulceratiangd also promote healing of ulceration [49]. Aligb smoking is not
the primary cause of PUD it has been reported golate aggressive and protective factors in thérigasiucosa, and
therefore, it might be still considered an impottaantributor to the pathogenesis of PUD [50]. $#acexamining the
possible role of host genetic factors in ulcerogenbave been reported genetic polymorphisms imtindeotide-binding
oligomerization domain-containing protein (NOID)ethmetabolizing enzyme cytochrome P450 2C19(CYP2GH@)
IL-8 to be associated with an increased risk of P[#D]. In contrast, specific polymorphisms in I[3-1oll like
receptor(PLR) 4 and TLR 1 have been negativelyatated with the disease [51].

CLINICAL SYMPTOMS

Acute Presentation

Natural, voluntary, or accidentdd.pylori acquisition may cause an acute upper gastroin&siliness with
nausea and upper abdominal pain [52]. Vomitingpimg;, and fever may be present. Symptoms last f8oim 14 days,
with most illnesses persisting less than 1 weekliggnosis of food poisoning may be made in persaeking medical
attention. For many individuals, the acquisitionHpylori is clinically silent [52]. One adult volunteer whigested

H.pylori seemed to have had an acute self-limiting infect?].
Chronic Colonization

In most persons after acquisitidhpylori persists for years, if not for decades [52]. Neérg exposure to
H.pylori leads to persistent colonization, either due ¢t ladaptation to the particular host or to coinotdar proximate
use of antibiotic [53]. The acutd.pylori-induced upper gastrointestinal symptoms do natrnein most persons; most
with persistentd.pylori colonization are asymptomatic. However, studiepatfents with nonulcer dyspepsia indicate that
H.pylori may be slightly more common in cases than in ag&eihed models, and thidtpylori colonization may be one of
the causes of this common but poorly defined hgemmeous group of disorders [54]. Supporting thigdtlyesis are the
results of some studies indicating that some pitieith nonulcer dyspepsia who are colonized Wthylori show better
responses to antimicrobial therapy than to placah@ffect not seen in patients with nonulcer dgsigewho do not have

H.pylori colonization [55, 56].
Peptic Ulcer Disease

Gastric Ulceration: A smaller -50% to 80% proportion of patients witbnign gastric ulcer than with duodenal
ulceration are colonized y.pylori. The major reason is that a much higher propontibgastric are due to NSAIDs or

aspirin use, when such use is excluded most theinémy patients with benign gastric ulcer are cded with
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H.pylori, which significantly more common than age-matcheditrols [57]. The results of treatment of gastriceration

with antimicrobial agents parallel the resultsretment of duodenal ulceration, changing its ratuistory [58].

Duodenal Ulceration: In the absence of medication-associated ulceratiaore than 90% of patients with
duodenal ulceration carty.pylori, an occurrence that is significantly more commuwantin age-matched controls [59, 57].
Conversely, duodenal ulceration in the absencespiria or NSAIDs use or Zollinger-Ellison syndronie usually
associated wittH.pylori colonization. H.pylori may colonize the duodenum but only overliesmetdaislands of
gastric—type epithelium (gastric metaplasia) [2heToccurrence oH.pylori colonization gastric metaplasia is highly
associated with active dudinitis, a precursor lesio ulceration, and the presence Hpylori in the duodenum is
associated with a markedly increased risk of duabeleceration [60, 61]. Previows.pylori colonization is associated with
three to four fold increased risk of developmenteiher gastric or duodenal ulceration and the dékagA® strains
[59, 3]. In total a significant body of evidencesasiationH.pylori colonization with idiopathic duodenal ulceratioash
accumulated. A causative role Hfpylori in ulcer disease is unproven; none of the experiaichuman studies have
shown progression to ulceration and why peptic rultgs a remitting and relapsing course in the fac@ersistent

colonization has never been resolved [62].
DIAGNOSIS

The demonstration oH.pylori colonization can be made either by invasively lngascopy and biopsy or

noninvasively by serologic analysis, breath tedeoal antigen detection [4]
THERAPY

The most commonly used therapies include protongimmbitor, such as omeprazole and lansoprazole used

as parts of triple, quadruple and sequential [@365] therapies:

Proton pump inhibitor (PPI) triple Therapy: PPI afglard dose twice daily) + amoxicillin
(I g daily) + clarithromycin (500mg twice daily)f@ to 10 days.

Quadruple Therapy: PPI (standard dose twice dailynetronidazole (500mg 3 times daily) + tetracyelin
(500 mg 3 times daily) + bismuth (dose dependsreparation) for 10 days.

Sequential therapy: PPI(standard dose twice daily@moxicillin (I g twice daily) for 5 days followedby
PPI(standard dose twice daily) + clarithromycinqB@ twice daily) + tindazole (500mg twice dailyy fo days

Levofloxacin triple therapy: PPI (standard dosecewdaily) + amoxicillin (Ig twice daily) + levoflacine

(500mg twice daily) for 10 days.

Rifabutin triple therapy: PPIl(standard dose twicailyd + amoxicillin (I g twice daily) + rifabutin
(150-300 mg/day) for 10 days.

CONCLUSIONS

In PUD, H.pylori infection and history of NSAIDs are important fast, persons with serological evidence of
H.pylori virulence factors cagA, vacA and newly discovedapaA are at increased risk of developing PUD. A sudoéss

eradication oH.pylori is the main goal.
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