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Gastric ulcer (lesser curvature) with punched-out
ulcer base with whitish exudate.
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Helicobacter pylori infection




Discovery of Helicobacter pylori

* “Two Australian physicians won the 2005
Nobel Prize in Medicine or Physiology for
showing - at least partly by accident -- that
many ulcers are the result of a bacterial
infection.”

“Robin Warren
and Barry
Marshall's work
on ulcers was
Story from BBC NEWS: plo neering”
hitp:/news.bbc.co.uk/go/prifr/-/2/hil
asia-pacific/4307826.stm
Published: 2005/10/04 10:39:09
GMT

© BBC MMVII
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Possible risk factors for infection
with H. pylori

Age

Rapid acquisition in
childhood in developing
countries

Country of exposure

Higher rates of
seropositivity in
developing countries

Income

Income inversely related
to seropositivity

Gender

Similar incidence of
infection

Family

Intrafamilial clustering?
Spousedspouse/
gastro-oral
transmission?

Alcohol
No increased risk

Blood group

Most studies indicate
no association

Smoking

No increased risk

Logan & Walker, BMJ 2001; 323: 9207 2.

Report of the Digestive Health Initiative, Gastroenterol 1997; 113: S41i 8.




Diagnostic tests for
H. pylori




Diagnostic tests

Non-endoscopic
Antibody detection
Urea breath test
Stool antigen detection

Endoscopic
Biopsy urease test
Histology
Culture

Logan & Walker, BMJ 2001; 323: 920i 2.




H. pylori testing in clinical practice

Patient presenting Test
Asymptomatic Not recommended

Frequent dyspepsia Non-endoscopic
<50 years, no alarm diagnostic test
symptoms

Persistent symptoms Endoscopy
>50 years or alarm
features

Only testfor  H. pylori if you intend to treat!

Report of Digestive Health Initiative, Gastroenterol 1997; 113: S4i 8.




H. pylori-negative
PUD




Possible explanations for
H. pylori-negative duodenal ulcer

Non-steroidal anti-inflammatory drugs
(NSAIDs) intake

The risk in NSAID users is increased by a factor of 315

Changing background of H. pylori prevalence
In the general population

False-negative results due to diagnosis
methods

Prior antibiotic or antisecretory therapy
Gastric acid hypersecretion

Other infection

Other

Freston, Aliment Pharmacol Ther 2001; 15(Suppl 2): 2i 5.
Harris & Misiewicz, BMJ 2001; 323:10471 50.




H. pylori, NSAID use and risk of PUD:
a meta-analysis

Both H. pylori infection and
NSAID use independently and
significantly increase the risk
of peptic ulcer and ulcer
bleeding

H. pylori infection and NSAID
use are synergistic for peptic
ulcer development and ulcer
bleeding

Huang et al., Lancet 2002; 359: 141 22.
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Individual NSAID Risk

High Risk Lower Risk
* Piroxicam/Feldene® <« COX-2 specific -
* Ketorolac/Toradol® Celebrex®
* Indomethacin/ * Ibuprofen (< 1500mg/d)
Indocin® * Relatively selective COX-2

nabumetone/Relafen®
etodolac/Lodine®
meloxicam/Mobic®



Clinical Pearls

* NSAID-induced gastritis or ulcers are
frequently “silent”

* Dyspeptic sx’s are non-specific —
approx 20-25% of patients with sx’s will
have peptic ulcer on further workup
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Differentiating between H. pylori
and NSAID-induced ulcer

Ulcers associated with Ulcers associated with

H. pylori NSAIDs

* more often in * more often in
duodenum stomach

* often superficial * often deep

* |ess severe Gl * more severe Gl
bleeding bleeding

* sometimes
asymptomatic
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NICOTINE

Increase

parasympathetic nerve
activity in

v

gastrointestinal tract

v

stimulation to
the enterochromaffin-like cells
and G cells

increases the
amount
of histamine and
gastrin secreted
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Peptic ulcer
Clinical findings
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Burning pain bloating

Nausea water brash

Unexplained weight loss ematemesis (vomiting of blood)

Appetite changes Melina

vomiting Blood in the stools

low blood cell count (anemia) Stomach pain wakes you up at night

frequent burping or hiccupping An early sense of fullness with eating



Physical Exam Findings

In uncomplicated PUD exam findings few
and non-specific:

* Epigastric tenderness - usually mild.
* Bowel sounds - normal.

* Rectal exam may show melena/guaiac+
stool from occult blood loss

* Signs of peritonitis with perforation



Duodenal Ulcer Gastric ulcer

Relived by Eating Lying down or vomiting

Duration 1-2 months Few weeks

Vomiting Uncommon Common(to relieve the
pain)

Appetite Good Pt. afraid to eat

Diet Good , eat to relieve the pain  Avoid fried food

Weight No wt. loss wt. Loss

Hematemesis 40% 60%

Melena 60% 40%



Peptic ulcer
Diagnosis




The workup will vary and includes the following

Completeblood count is used to evaluate acute or chronic
blood loss.

Electrolytes, BUN, andreatininelevels are useful tests for
critical-appearing patients who require fluid resuscitation.
Type and screen antfoss matchedlood for transfusion

IS Indicated in unstable or potentially critical patients.

A PTT PT, and INR are indicated in patients with active
bleeding and those on anticoagulants.

Amylase, lipase, and livéransaminasdevels can be
helpful to rule out other common causes epigastric

pain.

Patients younger thadOyears with no alarm features
should be referred for noninvasive testing fdr
pyloriinfection in the outpatient setting
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Secretin stimulation test

A secretinstimulation test may be required If the
diagnosis ofZollinger-Ellison syndrome cannot
be made on the basis of the serugastrinlevel
alone.

Thistest can distinguisiZollinger-Ellison
syndrome from other conditions with a high
serumgastrinlevel, such as use ahtisecretory
therapy with a proton pump inhibitor, renal
failure, or gastric outlet obstruction.



Alayvwon

Upper Gl endoscopy is the preferred diagnostic
test in the evaluation of patients with suspected
PUD.

It Is highly sensitive for the diagnosis of gastric
and duodenal ulcers, allows for biopsies and
cytologicbrushings in the setting of a gastric
ulcer to differentiate a benign ulcer from a
malignant lesion, and allows for the detectioim
H pyloriinfection withantral biopsies for a rapid
ureasetest and/or histopathology in patients
with PUD






Urgent esophagogastroduodenoscopy

Urgentesophagogastroduodenoscopy the |
treatment of choice in the setting of a bleeding peptic
ulcer for diagnostic and therapeutic reasons.

Endoscopy can visualize the ulcer, determine the
degree of active bleeding, and facilitateemostasis
by direct measures.

Primary endoscopibemostatictherapy Is successful
In about 90% of patients

Medical management usually serves as an adjunct to
direct endoscopic therapy.



At endoscopy, gastric ulcers appear as
discrete mucosal lesions with a punchedt
smooth ulcer base, which often is filled with
whitishfibrinoid exudate

Ulcers tend to be solitary and wel
circumscribed and usually are 6255 cm In
diameter.

Most gastric ulcers tend to occur at the
junction of thefundusandantrum, along the
lesser curvature.




Benign ulcers tend to have a smooth, regular,
rounded edge with a flat smooth base and
surrounding mucosa that shows radiating
folds.

Malignant ulcers usually have irregular
heapedup or overhanging margins.

The ulcerated mass often protrudes into the
lumen, and the folds surrounding the ulcer
crater are often nodular and irregular
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Gastric cancer. Note the irreqular heaped
up overhanging margins




Gastric ulcers are classified according to the Johnson

classification, which categorizes ulcers as types | - IV

Typel

Type | ulcers arfypically located near thangularisincisuraon the
lesser curvature close to the border between trentrumand the

body of the stomach. Patients with type | gastric ulcers usually have
normal or decreased gastric acid secretion

Type |
A combination ofstomach and duodenal ulcersassociatedvith
normal or increased gastric acid secretion

Type il
These argorepyloric ulcersassociatedvith normal or increased
gastric acid secretion

Type IV
TypelV gastric ulcers occur near tgastroesophagealjunction,
and gastric acid secretion is normal or below normal.



Fundus

Pylorus I
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Imaging techniques

Angiography may be necessary in patients with
a massive Gl bleed in whom endoscopy cannot
be performed.

Anongoing bleeding rate of 0.BL/min or more

IS needed for the angiography to be able to
accurately identify the bleeding source.
Angiographycan depict the source of the
bleeding and can help provide needed therapy Ir
the form of a direct injection ofasoconstrictive
agents.



A fasting serum gastrin level should be obtained in

certain cases to screen for Zollinger-Ellison
syndrome. Such cases include:

Patientswith multiple ulcers

Ulcers occurring distal to the duodenal bulb
Strong family history of PUD

Peptic ulcer associated with diarrhea,
steatorrheg or weight loss

Peptic ulcer not associated witH pylorinfection
or NSAID use

Peptic ulcer associated withypercalcemiaor
renal stones

Ulcer refractory to medical therapy

Ulcer recurring after surgery




Initial Differential Diagnosis

More Common:

Gastroesophageal reflux

disease

Nonulcer dyspepsia/
Gastritis

Ulcer disease
Gastroenteritis

Biliary colic or
cholecystitis

Pancreatitis
Irritable bowel disease

|l ess Common:
Mesenteric Ischemia

Stomach/Pancreas/
Hepatobiliary cancers

Atypical manifestion
CAD/angina

Posterior Wall AMI
Aortic Aneurysm
Inflammatory Bowel Dz




Peptic ulcer
Complications
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Duodenal ulcer in a 35-year-old woman who presented
with tarry stools and a hemoglobin level of 75 g/L.
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Perforation

Perforation Is a possibility.

Penetration, particularly if not walled off or If
agastrocolicfistula develops, Is a potential
complication.
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Obstruction

Obstructionis particularly likely to complicate
PUD In cases refractory to aggressive
antisecretorytherapy, H pylorieradication, or
avoidance of NSAIDs.

Obstructionmay persist or recur despite
endoscopic balloon dilation.



Treatment of
H. pylori-positive

ulcers
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PPls are inhibitors of the gastric H*/K* -ATPase (proton pump)

enzyme system, which catalyzes the exchange of H* and K*

Omeprazole

Omeprazoledecreases gastric acid secretion by inhibiting the parietal cell H+/K+ ATP pump. It usu
is given withclarithromycinand amoxicillin (ometronidazoleif the patient is allergic to penicillin)
when administering proton pump inhibitgbased triple therapy. It might decrease the incidence
of NSAIDinduced peptic ulcers and can be used to help prevent peptic ulcers irtéomgNSAID
users at high risk

Lansoprazole
Asomeprazole

Rabeprazole

Rabeprazolalecreases gastric acid secretion by inhibiting the parietal cell H+/K+ ATP pump. Itis u
for shortterm (4-8 wk) treatment and relief of symptomatic erosive or ulcerative
gastrolc(esophageatleﬂux disease. Patients not healed after 8 weeks should consider an addition
8-week course

Esomeprazole

Esomeprazolas an Sisomer ofomeprazole It inhibits gastric acid secretion by inhibiting the H+/K+
ATPasesnzyme system at theecretorysurface of gastric parietal cellEsomeprazolaes usedo
treat and relieve symptoms of active duodenal ulcemsdto treat all grades of erosive
esophagitis

Pantoprazole

Pantoprazolesuppresses gastric acid secretion by specifically inhibiting the HAKRaseenzyme
system at thesecretorysurface of gastric parietal cells.



H2 blocker antihistamine agents

Cimetidine

Cimetidinecan be used as primary therapy to heal ulcers not
associated with H pylori infection. The duration of treatment {8 6
weeks. A longer treatment course might be required for gastric
ulcers.

Famotidine

Famotidinecompetitively inhibits histamine at H2 receptor of
gastric parietal cells, resulting in reduced gastric acid secretion,
gastric volume, and hydrogen ion concentrations.

Nizatidine

Nizatidinecompetitively inhibits histamine at H2 receptor of
gastric parietal cells, resulting in reduced gastric acid secretion,
gastric volume, and hydrogen ion concentrations.

Ranitidine

Ranitidineinhibits histamine stimulation of the H2 receptor in
gastric parietal cells, which, in turn, reduces gastric acid secretion,
gastric volume, and hydrogen ion concentrations.



Cytoprotective agents

Cytoprotectiveagents stimulate mucus production and
enhance blood flow throughout the lining of the
gastrointestinal tract. These agents also work by forming a
coating that protects the ulcerated tissue.

Misoprostol

Misoprostolis a prostaglandin analog that can be used to
decrease the incidence of peptic ulcers and complications i
long-term NSAID users at high risk.

Sucralfate

Sucralfatebinds with positively charged proteins in
exudates and forms a viscous adhesive substance that
protects the Gl lining against pepsin, peptic acid, and bile
salts. It is used for sheterm management of ulcers.



Antimicrobial agents exert an antibacterial effect

on H pylori

Amoxicillin

Thisis a component of drug combination therapy that effectively treats duodenal ulcer or
gastric ulcers associated with H pylori infection. It interferes with the synthesis of cell wall
mucopeptidesduring active multiplication, resulting in bactericidal activity against susceptible
bacteria. Administer wittomeprazoleor lansoprazoleplusclarithromycinin proton pump
inhibitorzbased triple therapy
Clarithromycin

Thisis asemisyntheticmacrolideantibiotic that reversibly binds to the P site of the 50S
ribosomal subunit of susceptible organisms and may inhibit Ri¢fendent protein synthesis by
stimulating the dissociation gbeptidylt-RNA fromribosomes causing bacterial growth
inhibition. This component of drug combination therapy effectively treats duodenal ulcer or
gastric ulcers associated with H pylori infection. It interferes with the synthesis of cell wall
mucopeptidesduring active multiplication, resulting in bactericidal activity against susceptible
bacteria. Administer wittomeprazoleor lansoprazoleplusclarithromycinin proton pump
inhibitorzbased triple therapy
Tetracycline

Componentof drug combination therapy that effectively treats duodenal ulcer or gastric ulcer
associated with H pylori infection. Usually used in combination with bismuth subsalicylate and
metronidazole

Metronidazole

Thisis a component of drug combination therapy that effectively treats duodenal ulcers or
gastric ulcers associated with H pylori infection. It is active against various anaerobic bacteria
protozoa. It appears to be absorbed into cells. The intermediattabolized compounds formed
bind DNA and inhibit protein synthesis, causing cell death.



Most frequently used agents In
anti-H. pylori regimens

PPIs

Ranitidine bismuth citrate (RBC)
Amoxicillin

Macrolides (e.g. clarithromycin)
Nitroimidazoles (e.g. metronidazole)
Tetracycline

Bismuth

Gisbert et al., Curr Opin Gastroenterol 2001; 17(Suppl 1): S47i 54.




Seqguence of anti-H. pylori therapies

Maastricht 21 2000

First-line therapy (triple therapy)

PPl twice daily
(or RBC)

Or

PPl twice daily
(or RBO)

+ clarithromycin
250 mg twice daily

+ clarithromycin
500 mg twice daily

+ metronidazole
500 mg twice
daily

+ amoxicillin 1 g
twice daily

Second-line therapy (quadruple therapy)

PPI twice daily + bismuth 120 mg

four times daily

+ metronidazole
500 mg twice
daily

+ tetracycline 500
mg four times
daily

Third-line therapy

Given on a case-by-case basis

RBC =ranitidine bismuth citrate

Pilotto & Odorain, Curr Opin Gastroenterol 2000; 16(Suppl 1): S44i 51.

Bazzoli, Eur J Gastroenterol Hepatol 2001; 13(Suppl 2): S3i 7.
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H. pylori eradication reduces
recurrence in gastric ulcer

o}
o
1

(o)}
o
I

N
o
|

N
o
1

Non-eradicated
H. pylori infection

Eradicated
H. pylori infection

Pl .

Labenz Sung Labenz
& Borsch etal. & Borsch
(n=11) (n=19) (n=18)

Karita Seppala
et al. et al.
(n=4) (n=42)

Karita
et al.
(n=26)

Labenz
& Borsch
(n=32)

Labenz
& Borsch
(n=16)

Sung
et al.
(n=26)

Seppala
et al.
((=0)]

Hopkins et al., Gastroenterol 1996; 110: 12447 52.




Rebleeding rates of peptic ulcer
after treatment for H. pylori
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Labenz et al., Digestion 1994; 55: 191 23; Jaspersen et al., Gastrointestinal Endosc 1995; 41: 5i 7.; Salandin et al.,
Gastroenterology 1996; 110: A248; Macri et al., Gut 1996; 39(Suppl 3): A143; Pazzi et al., Gastroenterology 1996; 110: A224




Duodenal ulcer relapse by
H. pylori status
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Hentschel et al., N Engl J Med 1993; 328: 308i 12.




Causes of treatment fallure

Antibiotic resistance

Lack of patient compliance
Inadequate eradication regimen
Disease entity

Smoking

Geographical area

Pilotto & OMorain, Curr Opin Gastroenterol 2000; 16(Suppl 1): S11i 18.
Harris & Misiewicz, BMJ 2001; 323: 10471 50.

Perri et al., Aliment Pharmacol Ther 2001; 15: 10237 9.

Pilotto, Drugs Aging 2001; 18: 487i 94.




Treatment summary for peptic ulcer:
key points

H. pylori eradication is essential in H.
pylori-positive patients

NSAIDs should be discontinued or
reduced, if possible

Otherwise, patients at risk should receive
a gastro-protective agent (lansoprazole
and omeprazole have evidence of efficacy)

PPIs are the most effective agents for acid
suppression and the most appropriate
first-line therapy




OEPATIELN CUVTINPTICEWS

Maintenance therapy witlantisecretory
medicationsfor 1 year Is indicated in higinsk
patients.

High-risk patients include those with
recurrent ulcers and those with complicated
or giant ulcers.

If H pylorieradication is not achieved despite
repeat treatment, maintenancantisecretory
therapy should be recommended



OEPATIEIA ETTINAOKQN




Refractory ulcers

Patients with refractory ulcers may continue
receiving oncedaily PPI therapy indefinitely.

In this setting, IH pyloris absent, consider a
secondary cause of duodenal ulcer, such as
Zollinger-Ellison syndrome.



Bleeding: Mainstays of resuscitation

Establishmenf adequate IV access and
volume replacement, initially with crystalloid,;
In the face of continued hypotension after 2
L, consider blood transfusion

A central venous catheter to monitor such
resuscitation may be considered

Airway protection with intubation should be
considered In the case of massive bleeding



Management of bleeding peptic ulcers

(endoscopic therapy)

Endoscopievaluation of the bleeding ulcer can
decrease the duration of the hospital stay by identifyin
patients at low risk forebleeding

Moreover, endoscopic therapy reduces the likelihood o
recurrent bleeding and decreases the need for surgery

Patients can be stratified as having high or low risk for
rebleedingdepending on the presence or absence of
stigmata seen on the initial endoscopic examination



High-risk stigmata are the following

Active hemorrhage (90% risk o¢bleeding

A visible vessel (50% riskrebleeding

A fresh overlying clot (30% risk ii#bleeding
Ulcers with such stigmata require
endotherapy while ulcers with a clean base
need not be treatec&ndoscopically

In the absence of these stigmata, patients

can be discharged home on medical therapy
within 48 hours.



Modalities of endoscopic therapy

Injection therapy,
Coagulation therapy,
Hemostaticclips,
Argon plasma coagulator,
Combination therapy.

Injection therapy is performed with epinephrine in a
1:10,000 dilution or with absolute alcohol.

Thebrmal endoscopic therapy is performed with a heatel
probe

Combination therapy with epinephrine injection
followed by thermal coagulation appears to be more
effective thanmonotherapyfor ulcers with a visible
vessel, active hemorrhage, or adherent clot.



Injection therapy

DR MURKA




Hemoclips

Hemoclipshave been used successfully to treat
an acutely bleeding ulcer by approximating 2
folds and clipping them together.

Severaklips may need to be deployed to
approximate the gastric ulcer folds. In treating
high-risk bleeding ulcers, combined therapy
with epinephrine anchemoclipsseems to be
more efficacious than injection alone.



Clipping



