(Helicobacter pylori)

.. 2436  Dooley
%
.. 2526  Marshall  Warren
Campylobacter-like organism (CLO) Campylobacter pyloridis,
Campylobacter pylori Helicobacter pylori (H. pylori)

[ genus Campylobacterl
animal model  H. felis ,
H. mustelae  ferret, H. heilmannii, H. cinadei, H. fennelliae

H. pylori
05x3 4-6
epithelium antrum, pylorus
heterotopic gastric mucosa ( 50  Barrett

non-Barrett), duodenum, Meckel's diverticulum  rectum
gastric mucosa  gastric metaplasia



50
(rapid
acquisition in childhood)
40-60 50 478 ( 50
gastric atrophy )
(common denominator)
direct oral inoculation endoscope  volunteer

ingestion 50
fecal-oral, oral-oral ~ gastro-oral (  H.
pylori-containing gastric mucus  vomitus)

infected human
H. pylori
(natural or animal reservoir)

H. pylori
duodenal ulcer () ( H. pylori 90-952%), gastric
ulcer (GU) ( H. pylori 70-8025), chronic gastritis (superficial and chronic
active gastritis (type B)  H. pylori 0049'51), gastric cancer ( H. pylori



60-70 class | carcinogen), MALT lymphoma (  primary low- graded
B cell gastric MALT lymphoma ~ H. pylori 92-97%)

non-ulcer dyspepsia (NUD)
motor derangement, gastric emptying abnormalitys3
60 NUD  chronic gastritis
30-702 chronic gastritis NUD
H. pylori  gastritis NUD Kl

H. pylori

acute inflammatory response (PMN
infiltration) chronic inflammatory change lymphocyte

serology lgM lgG, IgA
bacterial pathologic determinant, host susceptibility, environmental factor

1. Bacterial pathologic determinant
- cagA: cytotoxin-associated gene A

70 H pylori cagA gene 30 Kb island
genome 20-140 kDa protein marker
gene pathogenicity island epithelial neutrophil

infiltration ~ picA (permits induction of cytokines A), picB ( cage)
interleukin 8 (IL8)

- vacA: vacuolating cytotoxin A
40 H. pylori strain cytotoxic

vacA gene vacuolating cytotoxin vacA allele  mosaicism 2 region  signal
sequence ( sla, slb, 2) ulcerogenic
potential mid region ( 11m2)  invitro cytotoxin activity a

>1h>2  ml>m2
phenotype 2 type

type | cagA  vacA expression
type | cagA  vacA expression
type | atrophic gastritis ~ intestinal metaplasia
6 risk gastric cancer 3-6 intestinal ~ diffuse

( diffuse) superficial and chronic



active gastritis chronic atrophic gastritis ~ fertile field  epithelial cell
proliferation carcinogenesis 15-20 2
- iceA: induced hy contact with epithelial gene A
type | express adhesion  H. pylori  gastric
epithelial cell PUD cytokine
- neutrophil
mucosa GU
inhibitory mechanism ~ antrum  gastrin cell  parietal cell
gastrin duodenal acid load %
70-90 0-25 1 47
18D
2. Host susceptibility genotype  determinant PUD
3. Environmental factor PUD
H. pylori
4. gastric cancer
PUD

l. vitamin C  gastric juice
vitamin C
H. pylori scavenger function reactive oxygen product
nitroso compound
2. Epithelial turnover  apoptosis (programmed cell death)

H. pylori  apoptosis 2.9
16.8 31 H. pylori
- overexpression  oncogene bcl2 - bel2 family member  belx
- Nitric oxide synthase expression apoptosis  gastric
epithelial cell
- ammonia apoptosis monochloramine

- cytokine ~ TNF-alpha, IFN-gamma
p53 tumor suppressor gene
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3. Gastric acid suppression proton pump inhibitor (PPI)

gastric atrophy H. pylori (annual
rate 0.8 H. pylori 6.1 H. pylori)
, , Hopylori () long-term strong acid suppression

gastric atrophy
lipopolysaccharide  H. pylori Lewisy  Xblood structure  beta chain
gastric H~K+ATPase  Lewis y epitope anti-Lewisy X proton
pump parietal cell inactivation, gastric inflammation atrophy
mucosa associated lymphoid tissue (malt) lymphoma MALT
Peyer's patch
young adult ' chronic antigenic
stimulation chronic H. pylori infection B-cell hyperplasia
infiltrate epithelium small cleaved centrocyte-like cell (lymphoepithelial lesion)
autonomous proliferation low-grade
primary B-cell gastric MALT lymphoma  proliferative response non-neoplastic T
lymphocyte cell response T
lymphocyte gene DCC  APC
locus lymphoma  regression 74-90

45 onoclonality disappearance lymphoma

H. pylori gastric urease
hydrolyse urea ammonium hydroxide (NH4H) ~ COg
1 2



1 H. pylori
: (histology), (culture),
in situ hybridization, PCR
urease H. pylori: rapid urease test

. antibody
H. pylori antibody, histology, culture
in situ hybridization, PCR
urease
|
urea ) NHEOH +  C02
CLo urea breath test
2 hydrolyse urea  H. pylori
urease
(NHQ20 + hd e ) nh3 + nhZooh
NHXO00H + h0 e ) nh3 + hZo3
NH!I + H"CO, NH4OH + o
30-40 °

noninvasive invasive test
(the US Food and Drug Administration: the US FDA)
invasive test

(smear)w (histology)
(culture)
in situhybridization
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polymerase chain reaction (PCR)

2.
rapid urease test (CLO test, Delta West, Australia)
= 14c Urea breath test (UBT)

3

H. pylori antibody

. Nonjnvasive test
1. H. pylori antibody
highly antigenic molecule  urease, adhesion molecule
lipopolysaccharide Ab  IgM, IgG, IgA ELISA
Western blot loG IgA  cross reaction  H. heilmannii
corkscrew-shaped H. pylori'3
commercial kit seroepidemiology
office-based test 63-97 68-92
gl locally validated 2
2. Urea breath test (UBT)
% 14 -Urea urease
H. pylori urea 102 14C02
1302 14C02 1 natural,
non-radioactive gas chromatograph isotope ratio mass spectrography
14 radioactive beta-ray scintillation counter 14c UBT
radioactive ray 13 UBT radioactive dose 37
kBg% mouth urease , H.
heilmannii ,
4 57, rapid gastric emptying previous gastric resection
Il Invasive test

(upper endoscope oesophagogastroduodenoscope: OGD)
5-1 H. pylori 1



1 H. pylori
Essential
1 rapid urease antrum  greater curvature
2 histology antum  anterior wall
3 histology antrum  posterior wall
4 histology mid-body  anterior wall
5 histology mid-body posterior wall
Optional
6 Culture antrum
7 Culture body
8 phase contrast antrum
9 and 10 PCR antrum
2 anterior  posterior wall  antrum
pylorus 1-2 1 90 93. B
1. Rapid urease test (CLOtest” , hpfastR, PyloriTek IIR)
CLO test Campylobacter-like organism test ~ commercial kit
urea substrate phenol red
indicator ' H. pylori
antrum 1 body kit
H pylori  urease urea ammonium hydroxide
phenol red indicator
30-40 °
2
2 CLO test
20 1 2 24

75 85 90 95
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10 Campylobacter-like organism H.
heilmannii, C. jejuni bacterial overgrowth Klebsiella spp., Proteus spp.'3
, ! 4
2. (Histology)
phase contrast microscope :
hematoxylin and eosin (H&E), modified Giemsa, Warthin-Starry silver, periodic acid-
Schiff (pas), cresyl fast violet, Gomori-aldehyde fuchsin-alcian blue, Giemenez, Brown-

Hopps, carbol-fuchsin Genta (spiral shape)
H&E specialized strain
modified Giemsa, Genta Warthin-Starry silver®
modified Giemsa Genta ~ Warthin-Starry silver
6'7 H.
heilmannii ( 0. )13 H. cinadei, H. fennelliae, Flexispira rappni,
Gastrospirillum hominis H. pylori  coccoid form
2 phase contrast microscope,
immunocytochemistry transmission electron microscope coccoid
form resistant form, form
degenerate form
3. (Culture)
(37°), (k= 95) (02
5-6 , COy 8-10 , Ny 80-85)
6 . Stuart's transport media (STM)
6 . >=15 48 . 4 7
10-14 ) urease,
catalase oxidase (sensitivity)
regional specialist center H. pylori 3

in situhybridization, polymerase chain reaction
(PCR)



lgG
3
3 H. pylori antibody
3 ¢ 6
Antibody ¥ 2 4
H. pylori antibody
50 6 60
4
()
Urea breath 90-95
H. pylori antibody 90-95
Rapid urease 90-98
70-90
90-95

urea breath test
) sampling error

noninvasive test
90-95
commercial kit
urea breath test

68-92 6'1l

2
cost-effectiveness

90-95
locally validated

H. pylori antibody
12

43 ¥ x5

4@

H. pylori

)

o 8.
90-95
90-98
8 83
100

gold standard
(

H. pylori antibody
63-97

invasive test

Asia Pacific Consensus

1
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CLO test first choice CLO

test
2
3

' randomized controlled trials randomized
controlled trials CoNsensus
guideline 2r'y

Asia Pacific Consensus
grade of recommendation grade A, B, ¢ level of
evidence grading scale of Sackettt3 5
5 grade of recommendation level of evidence
Level of Evidence Grade of Recommendation

Level 1 Large randomized trials with A
clear-cut results (and low risk of error)
Level II: Small randomized trials with B
uncertain results (and moderate to high risk
of error)
Level Ill: Nonrandomized, contemporaneous c
controls

Level IV: Nonrandomized, historical controls
Level V: No controls, case-series only



6 H. pylori grade of recommendation Asia

Pacific consensus3

Indications for H. pylori eradication therapy Grade of recommendation
Peptic ulcer disease (whether active or not) A
Bleeding or perforated peptic ulcer (whether A
present or past)
Low grade gastric MALT lymphoma C
Following resection of early gastric cancer C
Functional dyspepsia, after full investigation C
Family history of gastric cancer C
Long-term NSAID therapy who have current or
recent history of dyspepsia, after full C
investigation
The patient's wishes, after appropriate C
consultation

gastroesophageal reflux disease (GERD) long-term proton
pump inhibitor
recommendation

Maastricht consensus strength of recommendation strongly

recommended, advisable, uncertain strength of supporting evidence

unequivocal, equivocal, supportive I



I H. pylori
Masstricht consensus2

Indications for H. pylori eradication therapy
Strongly recommended
Peptic ulcer disease (whether active or not)
Bleeding peptic ulcer
Low grade gastric MALT lymphoma
Gartritis with severe abnormalities
Following resection of early gastric cancer
Advisable
Functional dyspepsia, after full investigation
Family history of gastric cancer
Long term treatment with proton pump
inhibitors for GORD
Planned or existing NSAID therapy
Following gastric surgery for peptic ulcer
The patient's wishes
Uncertain

Prevention of gastric cancer in the absence of

risk factors
Asymptomatic subjects
Extra-alimentary tract disease

analysis 80
recommendation

20

strength of recommendation

Strength of recommendation

Unequivocal
Unequivocal
Unequivocal
Supportive
Supportive

Equivocal
Equivocal
Supportive
Equivocal
Supportive
Equivocal

Equivocal

Equivocal
Equivocal

90 per protocol

intention-to-treat analysis

(the US Food and Drug

Administration: the US FDA), the US National Institutes of Health (NIH)27, American

Digestive Health Foundation (ADHF)28 1Maastricht consensus
(triple therapy)

Consensusd)

29, Asia Pacific



1 J,
« ™ dnime 1 "1

1 2
urease activity gastric
epithelium ,
, direct anti H. pylon activity, autotoxicity  H. pylori
, overgrowth bacteria 2
FDA 70 (
intension-to-treat basis)
+
- (RBC Tritec) +
( + + 50)
urease inhibitor  acetohydroxamic acid
, cost-effectiveness antisecretory agents
maintenance therapy
-2 1 100

recommendation  Asia Pacific connsensus
clarithromycin
1) PPl in standard dose + clarithromycin 500 mg. + amoxicillin 1000 mg., each
given twice dalily;
) PPI in standard dose + clarithromycin 500 mg. + metronidazole 400 mg., each
given twice dalily;
i) Ranitidine bismuth citrate (RBC) 400 mg. + clarithromycin 500 mg. +
amoxicillin 1000 mg., each given twice daily;
Iv) RBC 400 mg. + clarithromycin 500 mg. + metronidazole 400 mg., each given
twice daily
1
metronidazloe 30 amoxicillin
clarithromycin
1) PPl in standard dose + amoxicillin 1000 mg., + metronidazole 400 mg., each
given twice daily for 7 days;
i) colloidal bismuth subcitrate 120 mg. four times daily + metronidazole 400 mg.
twice daily + tetracycline 500 mg. four times daily for 14 days
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PPI- or RBC-based clarithromycin and amoxicillin
combination
metronidazole amoxicillin
metronidazole

PPl in standard dose twice daily + colloidal bismuth subcitrate 120 mg. four times daily
+ metronidazole 400 mg. twice daily + tetracycline 500 mg. four times daily for 7 days
initial treatment failure
recommendation ' Maastricht consensus

) PPl in standard dose + clarithromycin 500 mg. + amoxicillin 1000 mg., each
given twice daily (advisable when metronidazole resistance is likely);
i) PPl in standard dose + clarithromycin 500 mg. + metronidazole 400
mg./tinidazole 500 mg., each given twice daily;
i) PPI in standard dose + amoxicilin 500 mg. three times daily + metronidazole
400 mg. three times daily (advisable when clarithromycin resistance is likely)
previous treatment microbial sensitivities

PPI in standard dose omeprazole 20 mg., lansoprazole 30 mg., pantoprazole 40
mg.
®4
10-30 D
1-2 1
83 ' MIC0, MIC0  serum (
serum level local gastric concentration
H. pylori ) MICR 8 /.
MCp 32 /. serum level
standard dose K| agar dilution, disc
diffusion, Epsilometer test (E test) Etest 65

[ agar dilution g



20-30

<1

5-10

<5

H. pylori

()
<10-90

<1

<5-15

0-27

, MIC50, MICgp

10-50
25-30
10-20
30-70
70-90

5-15

1-5
21
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(defined by lack of inhibition zone)

in vitro resistance
in vitro resistance
gastric juice

in vitro

20-30 |

PUD

10

(

MICS0
1)
0.016
0.016
0.064
0.094
4.00
0.225
0.105

)% F

H. pylori ' R

MIC%
()
0.046
0.032
0.250
0.380
>I= 32
0.50
0.250

in vivo resistance
MIC  gastric mucus
serum 2

( )3

51)12 % 38

, gastritis score

PUDGS

11

primary
Ry

bacterial load3745'66 68
secondary resistance
434

28
16.6

MIC

H. pylori

Serum

antimicrobial activity

24



10 In vitro metronidazole resistance

INVIVO . pyiori eradication H. pylori
K Y%
H. pylori H. pylori
() ()
Rautelin 1992 BAM 91 63
Seppala 1992 BAM 89 61
Bell 993 OAM 96 75
OA 48 48
Noach 1994 BAM 91 68
Midolo 1996 BAM 68 17
Gishert 1996 BMT 87 25
(Abstract)
Peitz 1996 OCM 100 82
(Abstract)
11 in vitro metronidazole resistance in
vivo H. pylori eradication H. pylori
434
H. pylori H. pylori
() ()
Whitehead 1996 BAM 7 74
(Abstract) OAM 75 75
Moayyedi 1996 OCT 90 93
(Abstract)

B = hismuth salt, O = omeprazole, A = amoxicillin,
M = metronidazole, T =tinidazole, ¢ = clarithromycin
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uptake
metabolism ®
0
Helicobacter  genus urease
subunit gene ureA, ureB 5 accessory genes urek,
ureF, ureG, ureH, urel urease colonize  gastric mucosa
HspA (H. pylori heat shock protein ~ homologue ~ E. coli GroES
protein)  C-terminal 21 amino acid sequences histidine
cysteine series bacteria GrokS protein urease
activity ureA, ureB, HspA, HspB colonize  H. pylori
2536 crude bacterial extract (sonicated H. felis
preparation + cholera toxin mucosal adjuvant)
colonize  H. felis mouse model vacA + urease + E coll
heat labile toxin HspA HspB H.
felis  mouse model recombinant sub-unit vaccine

, ferret
primate
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