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danger of ulcer

definition:

an abnormal area of mucosa that has been damaged.by
the pepsin and hydrochloric acid of gastric juice, with
consequent inflammation of the underlying and
surrounding tissue

__etiology
e Helicobacter pylori

° Non=steroidal anti-inﬂarp




Investigation

H. pylori iIs urease (+):

— it breaks down urea to carbon dioxide and ammonié, and this
property is used to detect its presence

— the patient takes an oral preparation of carbon-13 urea, and
the presence of labelled carbon dioxide in the breath is
detected

— detection of 13C requires samples to be sent to'alaboratory
with a'mass spectrometer

— the tesﬁ}very sensitive and specific
= S

Investigation

endoscopic biopsy samples can also be exaffiined for the
organism microscopically and by culture: these samples
are rapidly checked for urease by incubating in'a medium
containing urea, the production of ammonia being
detected by the color change of an indicator (CLO test)

I'PPIs and bismuth inhibit the bacterial urease and so should be
stopped for at least 2 weeks before urease testing

- —

| recent antibiotic use within 4 weeks, may also give false-

@ negative results g
i ———

an |mmuno say for*Hel
Hamples is eﬁdely available
and for monitoring the era
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Serology

an unreliable indicator of infection because of the high
carrier rate of H. pylori in the general population: 20% of
people are carriers by the age of 30, and 50% by the age
of 60

higher carrier rates occur in patients with active gastritis
and duodenal ulecer (about 95%) and with gastric ulcer
(75%)

the prevalence rates are falling in the UK, probatsty™
because of improving hygiene

the hih_rate of gastric cancer in Peru is associatee=with

a 50% préevalence-of H. p Ddinfants.fro

families, ang 60% of ehild

*Juvenile inféction is unco

cancer rate.is much lowe

fibre-optic endoscope




tests for Helicobacter pylori Infection

Test
Nonendoscopic

Serologic test

Urea breath test

Fecal antigen test

Endoscopic
Urease-based tests

Histologic assessment

Culture

Advantages

Widely available; the least expensive of available
tests

High negative and positive predictive values;
useful before and after treatment

High negative and positive predictive values with
monoclonal-antibody test; useful before and
after treatment

Rapid, inexpensive, and accurate in selected
patients

Good sensitivity and specificity

Excellent specificity; provides opportunity to test
for antibiotic sensitivity

Disadvantages

Positive result may reflect previous rather than current in-
fection; not recommended for confirming eradication

False negative results possible in the presence of PPIs or with
recent use of antibiotics or bismuth preparations; consid-
erable resources and personnel required to perform test

Process of stool collection may be distasteful to patient;
false negative results possible in the presence of PPIs or
with recent use of antibiotics or bismuth preparations

False negative results possible in the presence of PPIs or
with recent use of antibiotics or bismuth preparations

Requires trained personnel

Variable sensitivity; requires trained staff and properly
equipped facilities

Gastric-Biopsy Specimen Showing Helicobacter pylori
Adhering to Gastric Epithelium and Underlying Inflammation




L
Helicobacter pylori

first identified in the early 1980s

Gram-negative, multi-flagellate ,spiral, micro-aerophilic
bacterium, which appears to be an obligate parasite of
gastric epithelium

found only on gastric epithelium under the mucus layer
and on areas of gastric-type epithelium that sometimes
occur in the duodenum e

the powerful flagellae that help it to penetrate the mucus,
and survives in the hostile gastric envwonmem_pa.r.t-ly-

becausgf the

. |mpI|cated in: chronic acti
dyspep,smpptlc ulcer,

Helicobacter pylori




o
Infection and epigastric symptoms _

-

Helicobacter infection has not been proven unequivocally
to be the prime cause of gastritis and gastro-duodenal
ulceration, the circumstantial evidence is very strong:

v gastritis developed in two early research workers with
previously normal gastric mucosa after deliberate self-infection

v the presence of the organism in 95% of symptomatic patients

-y
v resolutiﬁf symptoms when the organism is eragd
. i

*ﬁ;i $ .

®eradication offthe organism rg
4 years in duodenal ulcer ' SEEIE)H than does simple
ssuppressior™or aci

o
Infection and epigastric symptoms..-

v" the presence of mucosal changes in asymptomatic carriers,
and association with a series of pre-malignant gastric
changes

v H. pylori causes:

local cytokine release, e.g. IL-6 and IL-8,and so recruitment
of inflammatory cells

suppression of somatostatin release and stimulatioa=ef=
. histamine levels
B4
the sGMBT these effects
@production gwhich producesyg
““duodenum, duodenal colo izatiomvith H. pylori, and

duodenal ulcer
P iw




R
Eradication of H. pylori .. 2

e

eradication therapy gives a high remission rate in
MALT lymphoma
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the cag pathogenicity Island

H. pylori strain 26695 genome (1,667,867 bp)
N

cag pathogenicity island (37,000 bp)

HP0524 HP0527 HPO544
(VirD4) (VirB10) (VirB4) cagA
HP0525 HP0528
(VirB11) (VirB9) ‘
The proteins encoded by these Translocation of CagA into
genes assemble to form a complex gastric epithelial cells
type IV secretion apparatus
capable of delivering CagA from Phosphorylation of CagA by
the bacterium into host cells host-cell kinases c-Src and Lyn
Binding to and activation of
cellular phosphatase SHP-2
Growth factor-like response in host
cell, cytoskeletal rearrangements
cag
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Natural History of Helicobacter pylori Infection

High level of acid production

_— &K
[
3 Antral- Duodenal ulcer
Q
predominant
l gastritis
MALT Iymphoma
- § I . Chromc Nonatrophic Asymptomatlc
ormal gastric
g H. pylori # pangastritis — H. pylori

UEEEE] infection infection
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predomlnam
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L o
Eradication of H. pylori

Gastric Cancer
extensive epidemiologic data suggest strong associations

between H. pylori infection and noncardia gastric cancers (i.e.,

those distal to the gastroesophageal junction)

the infection is classified as a human carcinogen by the
World Health Organization

the risk of cancer Is highest among patients in whom the.
infection induces inflammation of both the antral and fundic
mucosa and causes mucosal atrophy and intestinal
metaplasia

sradication afH. pylorl Ihfection,
atrophlc gastritis, but there IS
atrophy or intestinal metapl it remains unclear
> o W S the risk of gastric cancer
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Guidelines for Evaluation and Management of Helicobacter
pylori Infection

American College Maastricht 11
of Gastroenterology Consensus Report

Criteria for testing

Active gastric or duodenal ulcer, his-  Same as American College of Gastro-
tory of active gastric or duodenal enterology criteria, with the follow-
ulcer not previously treated for ing additional criteria: gastric can-
H. pylori infection, gastric MALT cer in first-degree relative, atrophic
lymphoma, history of endoscop- gastritis, unexplained iron-deficien-
ic resection of early gastric can- cy anemia, or chronic idiopathic
cer, or uninvestigated dyspepsia thrombocytopenic purpuraf

Criteria for test-and-treat strategy

Age <55 yrand no alarm symptoms{  Age <45 yr and no alarm symptomsz:§
Duration of therapy

10-14 Days 7 Days

T Eradication of H. pylori in patients with chronic idiopathic thrombocytopenic
purpura has been reported to increase the platelet count, although the data
are limited.

i The age cutoff varies among countries, depending on the prevalence of uppei
gastrointestinal cancer.

§ Alarm symptoms include dysphagia, weight loss, evidence of gastrointestinal
bleeding, and persistent vomiting.

L o
Eradication of H. pylori

this is usually using triple therapy with a PPI plus
antibiotics, or bismuth chelate plus antibiotics, there are
six different, though similar, regimens but none has been
proved superior '

it Is unclear why a PPl is included as there have been reports
of success with antibiotics alone

it may minimize further damage to a pre-existing-uleerand
provide superior conditions for ulcer healing

dual t py regimens comprising a PPl and
antibiotic*are not reeo

Beommon $ "




drug regimens for Helicobacter pylori eradication

Treatment for 1-2 weeks with any of the trip|e regimens given below

Antisecretory Antibiotic combination

Esomeprczo|e

or Amoxicillin + clarithromycin
Pantoprazole PLUS or
or Clarithromycin + mefronidazole

Rc:beprc:zo|e

Lansoprazole Amoxicillin + clarithromyein

or or

Omeprazole PLUS Amoxicillin + metronidazolel!
or or

Ranitidine bismuth citrate Clarithromycin + metronidazole

Treatment for 3 days with a qucdrup|e regimen, e.g.

Lansoprazole + clarithromycin + mefronidazole + bismuth subcitrate

I} The combination of amoxicillin and metronidazole is slightly less effective than the others.

eradication of H. pylori

one week of triple therapy is usually adequate;, but 2
weeks’ treatment has eliminated the bacteria in 91% of
patients in one trial, with no relapse within a year

v these longer regimens are often associated with more side-
effect and compliance problems

v other trials have demonstrated protection against relapse in
duodenal ulcer for up to 4 years

the recommended duration of triple therapy is.typteatly 10
to 14 days in the United States and 7 days in Europe

W"a recent meta-analysis of 21 randomized trials showed-that
thesrategeferadication increased by :

78 olo [0 R T R ISWIE e i triple therapy for 10 days as
ompared with 7 days

SRR ISRV RGENIE-Re #liple therapy for 14 days as
compaie Witlwhdays
absolute diffesessil ' istically significant but of

14



Eradication of H. pylori

Amoxicillin, nitroimidazole and clarithromycifi resistance
has been reported, and this is transmissible to other
bacteria

v regimens using amoxicillin plus either clarithromycin or
metronidazole (some clinicians use tinidazole) are suitable for
use in the community, but those combining clarithromycin or
metronidazole without amoxicillin are best managed by
hospital consultants with testing for resistance and eradication

. onsite

re3|stance tegtlng Shle,/1s preferably be done before treati

W this requires

ndoscopy

L
Eradication of H. pylori

mild side-effects are common with regimens containing
bismuth, metronidazole, clarithromycin and tinidazole,
but side-effects causing cessation of treatment are rare

v antibiotic-associated colitis is an uncommon side-effect of
triple therapy

a 3-day quadruple regimen: a PPl bismuth two™"
. antibigtics, is reported to be as effective as 1 week of
W triple therapy, with fewer side-effects, and a quaditpte
regimefifiSalso used if s

#he orgamsQ .

15



Summary of mediators affecting the release of gastric acid
and the sites of action of antisecretory drugs
and antacids

Vagus nerve (ACh) Gastrin
'\w Enterochromatffin-like cell K"
‘\‘ 7 f.,
Ay ‘a' K
\‘-' ;

- . ’
Anfimuscarinic (antispasmodic) - v l e Histamine Hy-RA
[ T
) _ .r'
i Histamine -~ i
B -~ 1
i i
i @ i
: i
\ v Parietal (H2) i
M'sopros!c.l' ——— Sl cell r,
H* /K" ATP-ase o o
Prostaglandin E2 [profen) pump (mommmmo| SRRt Profon pump inhibitors
Anfacicls 4‘
i H+
|
H

L, main pcﬂhwqy;

----- , subsidiary pathway;

——————— , drug action; @ inhibition/blockade; O stimulation
ACh, <1cety|(|’10||'ne [M-receptor); H2, histamine H2 receptor.

Misoprostol enhances the secretion of bicarbonate and mucus, which are cytoprotective, and recduces acid secretion

W
Eradication of H. pylori =" .

another possible initial therapy in areas with a high
prevalence of clarithromycin-resistant H. pylori infection
(i.e., >20%) is quadruple therapy comprising the use of a
proton-pump inhibitor, tetracycline; metronidazole, and a
bismuth salt for 10 to 14 days; however, bismuth salts
are not available in some countries, including the United
States

»a rece eta-analysis of 93 studies showed a
eradic with quadruplesi r
*tlarithromycﬁ and metronidazelenar R triple therapy (gl
included both these agents [gRe[eJslbIE1i o]
p ClarithiE@emyei*or metro zole resistance
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Eradication of H. pylori =

-—

alternative initial regimen is 10-day sequential therapy,
involving a proton-pump inhibitor plus amoxicillin for 5
days followed by a proton-pump inhibitor plus
clarithromyein and tinidazole for 5 more days

v this regimen was reported to achieve an eradication rate of
93%,as compared with a rate of 77% with standard triple

therapy, in a meta-analysis of 10 randomized trials in Italy

2in a trial in Spain, the eradication rate among patients _
~ randomly assigned to receive sequential therap
84%jyindicating a nee_ . e

ﬁgyidely LY

Standard initial treatment (use one of the following three options)
Triple therapy for 7-14 days

PPI, healing dose twice/day* * Examples of healing doses of proton-pump inhibitors (PPIs) include the follow-

ing regimens, all twice per day: omeprazole at a dose of 20 mg, esomeprazole
at a dose of 20 mg, rabeprazole at a dose of 20 mg, pantoprazole at a dose of
40 mg, and lansoprazole at a dose of 30 mg. In some studies, esomeprazole
has been given at a dose of 40 mg once per day.

Amoxicillin, 1 g twice/day
Clarithromycin, 500 mg twice/day
Quadruple therapy for 10-14 days3:

PPI, healing dose twice/day* T1f the patient has an allergy to amaxicillin, substitute metronidazole (at a dose

Tripotassium dicitratobismuthate, 120 mg four times/day  of 500 mg or 400 mg) twice per day and (in initial triple therapy only) use

Tetracycline, 500 mg four times/day clarithromycin at reduced dose of 250 mg twice per day.

Metronidazole, 250 mg four times/day{  Quadruple therapy is appropriate as first-line treatment in areas in which the

Sequential therapy prevalence of resistance to clarithromycin or metronidazole is high (~20%) o

Days 1-5 in patients with recent or repeated exposure to clarithromycin or metronidazole,
PPI, healing dose twice/day* { Alcohol should be avoided during treatment with metronidazole or tinidazole,
Amoxicillin, 1 g twice/day owing to the potential for a reaction resembling the reaction to disulfiram vith

Days 6-10 alcohol use.

PPI, healing dose twice/day™
Clarithromycin, 500 mg twice/day
Tinidazole, 500 mg twice/day|

Second-line therapy, if triple therapy involving clarithromycin was used initially
(use one or the other)

Triple therapy for 7-14 days
PPI, healing dose once/day*
Amoxicillin, 1 g twice/day

Metronidazole, 500 mg (or 400 mg) twice/day§

Quadruple therapy, as recommended for initial therapy

17
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Eradication of H. pylori

Confirmation of Eradication

v in patients who have had an H. pylori—associated ulcer or
gastric MALT lymphoma or who have undergone resection for
early gastric cancer

avoid repeated treatment of patients whose symptoms are not
attributable to H. pylori, follow-up testing is indicated in
patients whose symptoms persist after H. pylori eradication
treatment for dyspepsia

\/ 0)Y/ meﬁﬁaf a urea breath test or fecal antigen té
perfor 4'weeks Ok o ls[cIfET pletion of therapy,
*avmd false n@gative - e to suppression of H. pylo

v_ can alsp. beﬂnflrmed ting during repeat endoscopy
Ppatients in_ . ye / is required

Eradication of H. pylori

Management of Persistent Infection after Treatment

» first: to confirm that the infection is still present and consider
whether additional antimicrobial treatment is appropriate ..

» further attempts at eradication are indicated in patients with
confirmed ulcer or gastric MALT lymphoma or after resection
for early gastric cancer m—

| o ! . -
~ if the initiaktherapy was for uninvestigated dyspepSigaaa
is assoclated with a law of underlying ulcer
RSy mptomaticibenefit from ation, the appropriatenessfy)j
TG ETECTEG U R ETIETOYAS unclear; data from
designed t@termlne (ul=80ptimal management of such
P cases are




L o
Eradication of H. pylori

-—
B

» options for treatment include empirical acid-inhibitory therapy,
endoscopy to check for underlying ulcer or another cause of
symptoms, and repeat use of the noninvasive test-and treat
strategy i

» the possibility that symptoms may be due to a different cause
(e.g., biliary tract, pancreatic, musculoskeletal, or-cardiac
disease or psychosocial stress) should routinely: be

B considered
.

e g - ‘
*if another co&\rse of therapy IS
pylori infection, the im e of adherence

Eradication of H. pylori

the choice of second-line treatment is influeneed by the
initial treatment:

treatment failure is often related to H. pylori resistance to
clarithromycin or metronidazole (or both agents)

if initial therapy did not include bismuth salt, bismuth-based
guadruple therapy is commonly used as second-line therapy,
with eradication rates in case series ranging from 57 to 95%

triple therapies have also been tested as second-line therapies

in patients in whom initial therapy failed e

a proton-pump inhibitor used in combination with
metronidazole and either amoxicillin or tetracycline
recom a proton

ded as part of second-line
ting cong’rrms* that the H. pylo

19
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Eradication of H. pylori

several regimens have been reported to be effective as
salvage therapy in case series

v for example, re-treatment after treatment failure with a triple
regimen consisting of levofloxacin or rifabutin, along with a
proton-pump inhibitor and amoxicillin, has been associated
with high rates of eradication

- caution is warranted in the use of rifabutin, which'may lead to
resistance of mycobacteria in patients with preeX|st|ng
- mycobactenal infection

i~ =

take a rest andthink twice
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peptic ulceration

drug-induced gastrointestinal disease :
————————

NSAID-induced ulceration and H. pylori
Infection e

the nature of the ulcerogenic interaction between H. pylori
and NSAIDs is unclear

v NSAID induced ulcers are more likely to bleed than those”
caused by H. pylori, possibly because the organism stimulates
the production of gastro-protective PGE2, whereas NSAIDs
cause inhibition of PG production

- —

« H. pylori eradication reduces the risk of new NSAID-induced
W ulcers in patients who have not had previous ulceratj e
SItuatlo”Iess clear i |n those with

21



NSAID-induced ulceration and H. pylori
Infection e

one study has shown that in patients with NSAID-induced
symptomatic gastric ulcers, suppression of acid
production with omeprazole is probably adequate

if there is a proven history of peptic ulceration and H. pylori
infection, eradication before Initiating essential NSAID

treatment may reduce the risk of new ulcers
J——

——————

.\ hone of this applies to patients taking low-dose aspirin _

Cellular and molecular pathogenesis of NSAID-induced ulcers

L1, -
CGHP.JI.\i.'IT Aspirin

Reduced SPs,TFFs Reduced Disruption of
prostaglandins ATL prostaglandins extracellular and
| cNOS membrane PLs
t Permeability
Uncoupling of
Gastric oxidative
hypermotility, phosphorylation
v 1 GMBF LPol W
olyamines
L H,S INO ll) i'::r;isr;:l:s’ |Release of growth ¥
factors
1 Permeability, 1ROS,apoptosis
1Acid and necrosis
tProinflammatory mediators,
1Neutrophil adherence

Acute mucosal
injury,erosions

tROS and cell damage/death by
necrosis and apoptosis

. |mpaired mucosal Impaired mucosal _g
repair and healing repair and healing

22



gastrointestinal ulcers

Protein Abbreviation Function

NSAID effect

Potential mechanisms of NSAID-induced apoptosis in the pathogenesis of

Mechanism
of apoptosis

Tumour necrosis factor TNF-x

alpha

Caspase 8

Caspase 9

Cytochrome o

Second mitochondria-  Smac
derived
activator ol caspasc

Apoptosis indu AlIF
factor

Muclear Factor MNF-iB
kappa-B

Survivin

Uhiquitin proteosome UPSs

.‘il\l’!il cm

Protein kinase C-fi1 PRC-ji1

Foly (ADP-ribose) PARP
polymerase

CA/EBF homologous CHOP
protein

Induces apoptosis
when bound to

Initiator caspase

Initiator caspase

Promoies apoplosis

Promoies apoplosis

Promoies caspase-

s cell survival

Apoptosis inhibitor

Promotes cell survival
Promotes cell survival
Mediates DNA repair

Controls development

of apoptosis
i : e da DD

Upregulates
levels

Activation

Activation

T Release via
Tmitochondrial
permeability

Induces release

T Release via
Tmitochondrial
permeability

Inhibit activation

1 Levels

1 Proteosome
activity

Downregulales
expression

Cleavage

expression

Direct activation of effector

ndirect activation

tochondrial apoptotic
pathway

Cytochrome ¢ release and

ial activation of

. and effector

caspa: 5
Activation of effector caspases

ndependent
like cell death

Activation of effector
caspase-3

T Effector caspase-3 mediated
apoplosis T Caspase-
independent apopiosis

Activation of caspase- 9 and
effector caspase-3

1 Cell survival

Enables effector caspase-3

Initiates apoplolic response

Diverse physical,

Prostaglandin G/H
synthase 1
{eyclooxygenase-1)

chemical,

inflammatory, and mitogenic stimuli

‘ Prostaglandin G, I:l Prostaglandin G,

!H EE EE E! ! E § . Membrane phospholipids

‘ Phospholipase A, ‘

Arachidonic
/ acid \I

Prostaglandin H, Prostaglandin H,

Coxibs

1

Prostaglandin G/H
synthase 2
{cyclooxygenase-2)

Tissue-specific isomerases

Prostanoids  Prostacyelin

Receptors IP

Endothelium,

Thromboxane A,

vascular smooth-

| !

TP, TP, DP,, DP,

Platelets,

kidney, muscle cells, brain,
platelets, brain macrophages, airways
kidney

Prostaglandin D,

Mast cells,

!

Brain, kidney,
vascular smooth-
muscle cells,

platelets eye

|

Prostaglandin E,  Prostaglandin F,,

EP,, EP,, EP,, EP, FP,. FP,

Uterus, airways,
vascular smooth-
muscle cells,
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Colorectal Cancer: One Pathway, Two Stimuli

A Wht Signaling in Normal State Wnt Signaling Pathway Activated in Colon Cancer
Wnt signaling leads to The absence of Wnt signaling Mutation of APC leads to
stabilization of B-catenin results in degradation of B-catenin stabilization of B-catenin

Degradation of
phosphorylated
B-catenin

Transcription of B-catenin No transcription of B-catenin Transcription of B-catenin 2
target genes target genes target genes
Cell proliferation No cell proliferation Cell proliferation and colorectal cancer

Colorectal Cancer: One Pathway, Two Stimuli

B Prostaglandin E, Signaling in Colorectal Cancer

Inflammation = Increase in cyclooxygenases NSAIDs = Decrease in cyclooxygenases

Increase in and binding of prostaglandin E;

Decrease in prostaglandin E,

Transcription of B-catenin . No transcription of B-catenin
target genes target genes
Cell proliferation and colorectal cancer 4 | No cell proliferation A
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Gastroprotective effect Receptor/s (species)

COX-lIsoform

Inhibit acid sccretion EP; (mouse, rat)
IP (mousc)
Stimulate acid secretion EP, (rat)

Stimulate mucus secretion EP; (rat)
Stimulate bicarbonate secretion in EP, [rat, mouse)
stomach

Stimulate bicarbonate secretion in - EP4 (rat, human)
duodenum

Maintain mucosal surface 7 [mouse)
hydrophobicity

Increase GMBF EP,/EP,/EP, (rat),

EP; (mousc)

Facilitate CGRP-mediated EP,, IP (rat)
hyperaemic response

Suppress increased TNF-zx EP,, EP,; (mouse)
expression

Inhibit neutrophil adherence and EP,/EP,
activation

Inhibit epithelial cell apoptosis EP,/EP, (guinca pig)

Decrease gastric hypermotility EP, (rat)

Decrease epithelial paracellular ? (rat)
permeability

Adaptive gastric cytoprotection EFP, (rat, mousc)

Accelerate restitution ? (rat, mouse)

Accelerate ulcer healing EP, (mouse)

Resist ischaemia Areperfusion 1P

induced gastric damage

COX-1

COX-1

COX-1

COX-1

COX-2

COX-2

COX-1
COX-1

COX-1
COX-2
COX-2

, COX-2

peptic ulceration

PPI and complementary medicine
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topic

long-term safety concerns with protonpump inhibitors

safety of concomitant use of proton pump inhibitors and
clopidogrel
gastric acidity inhibitors and the risk of intestinal infections

probiotics and peptic ulceration
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