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HelicobacterpyloriBacteriology

o Helicobacter pyloriisa gram negative , spiral

flagellated bacterium that colonizesthe human
stomach.

o Presently, itsrole hasbeen established in
c hronic antral gastritis, duodenal ulcer, chronic
gastric ulcer, dyspepsia, gastric cancerand
gastric Iymphoma

o World Health Organization added H.pylorito its
list of known carcinogens.

o Urease hydrolyzesurea into CO2 and ammonia
and allowsH. pylorito survive in acidic
environment
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Helicobacter pyloriBacteriology

» The 2005 Nobel Prize in Physiology or Medicine
» 3 October 2005 jointly to

~ Barry J. Marshalland J. Robin Warren

» fortheirdiscovery of

"the bacterium Helicobacter pylori and itsrole in gastritis
and peptic ulcerdisease"




Helicobacterpyloripathogenesis
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| Helicobacter pyloriBacteriology

o CagA (cytotoxin-associated gene A):Chemokine secretion; disruption
of tight junction. ' :
o VacA (Vacuolating cytotoxin A ) :induction ofapoptosis.

o Urease hydrolyzesurea into CO2and ammonia and allowsH. pylorito
survive in acidic environment

o Lipopolysaccharide (LPS):Several sudiessupport the role of LPSasan
adherence factorof H. pylori

o Quter Membrane Proteins:

o 1-BabA (blood group antigen-binding adheson A):asan a.dherence
factorofH. pylori

o 2-SabA (sialic acid-bindinﬁ adhesion): The interaction between SabA
and itsligand enhancesthe colonization densty of H. pylori

o 3-AlpA AlpB(adherence associated lipoproteins) : Both lipoproteins
were found interacting ina H. pyloimembrane complexand are
involved in gastric colonization

4- OipA (outerinflammatory protein A) :in inflammation
5-HopZ:asan adherence factorof H. pylon
6-HomB:lt clearly appearsthat homBisa markerof more

virulent H. pylori strains. whic h influencesthe severty of dissase and
contributesto more severe clinical outcomes
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H.pylor (detection methods)

o Invasive Methods:

o Rapid Uease Test

o Histology

o Culture

o PCR

o Non-Invasive Methods:
o Urease Breath Test

o Fecal Antigen Test

o Serological Test




| Rapid Uease Test

o The Rapid Urease Test (RUT) isa popularinvasive d|ag?nost|c

H. pyloritest that isrelatively quick, cheap and smple to .
perform.

o [tdetectsthe presence of urease in oron the gastric
mucosa.

o The biopsy used forRUTcan also be used forothertests
such asformolecular-based tests of microbial susceptibility
orforhost factors.

o False positive resultsare rarely observed. However,
treatment with proton pump inhibitors orantimicrobial
agents(transform from itsnormal morphology to a coccoid
morphology) which prevent the growth of urease
producing H. pylori prior to the RUT may cause false
negative results.

o Moreover, the sensitivity of the test in patientswith peptic
ulcer disease with bleeding aswellasin patientswith
intestinal metaplasia issignificantly lower Therefore in these
casesa negative RUTresult should be complemented by a
second method.
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| Histology

o The presence of typical spiral motile bacteria
accompanied by inflammatory reaction in the higo- '
pathological sectionsof somach wasthe first described
method used forthe diagnosis of the H. pylor.

o Along with routinely applied staining'slike Giemsa,
hematoxylin, and eosin, there are some more specific
saining procedureswhich facilitate the diagnosisof H.
pyloriinfection.

o However, the accuracy of the histo-pathological
diagnosisof H. pylorialwaysdependson the number
and the location of collected biopsy materials
o While H. pylorican be detected in even a single biopsy
taken from the correct site, to achieve a higher s
sensitivity, multiple biopsiesare recommended.
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| Histology

| o Moreover, the possible presence of other bacterial
| species with a similar morphology to H. pyloriin the
| ssomach can be anothersource of errorwhich
negatively affectsthe accuracy of the test. 1 |
|

| o In addition, treatment with proton pump inhibitors
| (PPI) or antibiotics priorto sampling may transform
‘ the shape of H. pylorito a coccoid form. |

o o Although molecularbiology techniqueslike
immunological methods are helpful solutionsfor

the pitfallsmentioned above, the long assay time

of between three hoursand three daysand the L
requirement of a relatively complex infrastructure
forthese methodscompromise routine application.







|  Culture

o Although it should be gtated that H. pylori culture is not

| a routine procedure in initial diagnosis, in many

| bacteriology laboratories H. pyloriisolation via the
culture of biopsy samplesisa routine second line

approach.

o Because of the demanding character of this
bacterium, thismethod remainschallenging. This
technique, although highly specific, is not as sensitive
asothertedslike histology and the rapid urease tedt.

o Aswellasforpurposesof scientific research, cultured
live H. pyloriisused fordiagnostic approachesand for
the detection of antibiotic resistance if treatment failure
iIssuspected . &

o H. pylorirequiresa microaerophilic atmosphere (5%to
10% oxygen, 5%to 12%carbon dioxide and 80%-90%
nitrogen with humidity) and a complex culture media.
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| Culture

o The most commonly used media containsBrucella,
Columbia Wilkins-Chalgren, brain-heart infusion or
trypticase agar bases, supplemented with sheep or
horse blood.

o Because isolation of thismicroaerophilic organism
from gastric biopsy specimenstakesa long time, up to 'H i

L

5-7 days, to overcome the problem of growth of other
competitorsthat exist in the sample, the culture media is
supplemented with specific antibiotics.

o Although H. pyloricould be cultured from stool
specimensdue to the presence and growth of
numerousotherbacteria and especially
microorganisms phenotypically similarto H. pylorn,
colonieshave to be furthercharacterized by other
methods

o Moreover, it ispossible that the bacterium goesinto a
viable form that cannot be cultured (coccoid form)
which leadsto false negative results.
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= Grows on chocolate agar, Campylobacter media
Grows under Microaerophilic conditions

With presence of 5 — 20% co2

- Oxidase +

Catalase —

Urease strongly +++
H2S

CULTURING AND BIOCHEMICAL
CHARACTERS
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| PCR

o PCRbased detection of H. pyloricould be
categorized underinvasive aswellasnon-
invasive methods.
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PCR

o While PCRcould be applied forthe detection
of H. pyloriin biopsies, thistechnique ismore
qualified foritsuse in samplestaken from the
oral cavity or from stool.

o PCR-based techniques, ifapplied asa non-

invasive approach (i.e., from soolsamples)
tend to be more cost effective than other

traditional methods.




PCR

o The high efficiency of thismethod also achieves

fast results.

o There are a couple of PCRmethodslike multiplex
PCRwhich have beenemployed and
recommended asan alternative to culture for
resistance testing to antibiotics like clarithromycin.

o However, a limitation laysin the fact that PCR
cannot detect metronidazole resistance. Here,
bacterial culture would stillbe necessary to cover
this pitfall especially if a resistance to antibioticsis
suspected oragain in the case of second line

therapies.




B PCR

| o In addition to the conventional PCRmethods, a
| new approach like the colorimetric detection of
H. pylori DNA using isothermal helicase-

dependent amplification isa valuable tool.

i Despite the numerousadvantagesof PCR-based
techniques, there are still some challenges
regarding itsappropriate application in L g

. diagnostics.

o While correct sampling and preparation of
samples priorto assayisa common issue in
diagnostic assay, sensitivity and specificity of PCR- —
based assay are strongly dependent on the
design of the method. |
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PCR

o Foringance, due to the extraordinary .
variability of H. pylongenome, the selection
of the target gene and PCRprimer pairs
dramatically influence specificity and 8
sensitivity of the tedt.

o Here, it ismandatory to design primers
according to genomic sequencesthat are
highly conserved in all H. pylon strains.

o soolsare complex mixturesthat often
contain PCRinhibitorsand othercommensal L
bacteria,dead bacteria, such that false-
negative and false-positive resultsare a
larger problem
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| Urease Breath Test

o The urease breath test (UBT) isone of the most .
common non-invasive tests used. Thisnon-
invasive test, available in different versions, has
been evaluated in different studies, showing high
sensitivity, specificity and accuracy .

o The testisable to detect the infection indirectly
by measuring the existence of bacterial urease
produced by H. pyloriin the stomach.

o There are different typesof thistest comprising
13C- or 14C-isotope labelled urea.

o lf H pyloriispresent, the urease hydrolysesthe
labelled urea and the exhaled isotope containing
ammonia can be detected applying the samples
to a measuring device.




Urease Breath Test

o It hasbeen shown that UBTcan distinguish an
ongoing from a past infection; hence, it isable to
detect the eradication progress after treatment.

o Arecent studywasconducted comparing C13-
UBTand a monoclonal H. pyloristool antigen test
in infantsand toddlersin South America .

o The study suggeststhat both tests are reliable for
H. pylori diagnosis in very young patients because
of the high concordance between test results.

o Incomparison, a study performed in Turkey
evaluating C14-UBTin elderly patientsalso
showed good diagnostic parameterswith a
sensitivity and specificity of 91.4% and93.8%,
respectively, compared to histopathology.




| Urease Breath Test

| o It hasbeen shown that UBTcan distinguish an .
ongoing from a past infection; hence, it isable to
detect the eradication progress after treatment.

o Arecent studywasconducted comparing C13-
A UBTand a monoclonal H. pyloristool antigen test '
' in infantsand toddlersin South America .

| o The study suggeststhat both tests are reliable for
. H. pylori diagnosis in very young patients because |
== of the high concordance between test results. |

o Incomparison, a study performed in Turkey
evaluating C14-UBTin elderly patientsalso
showed good diagnostic parameterswith a
sensitivity and specificity of 91.4% and93.8%,
respectively, compared to histopathology.




| Urease Breath Test

o One of the limitationsisthe presence of other urease
producing bacteria in the stomach, e.g. H heilmannii,
which might lead to false positive results

o Moreover, acute bleeding and co-medication
(transform from itsnormal morphology to a coccoid
morphology) can lead to 2 'c= negative test results.

o Forreasonsof required fasing priorto taking the ted, it
might be onerousforthe patient.

o In addition, because of the detection devices needed,
coststend to be highercompared to alternative teds
used .

o Furthermore, according to different protocols
available K the accuracy of UBTtes resultsdependson
the amount of urea applied, the pointin time in which
samplesare taken and the set point of the cut off
value.




Urease Breath Test




Fecal Antigen Test

o Fecalantigen testsdetect antigens in stool samples. BELISA
| formatscomprising monoclonal antibodiesagainst H.

| pylori proteins showed improved resultscompared to
polyclonalapproaches.

o The current guideline evaluatesthe use of the stool ,
antigen test as equivalent to the U2Tif a validated
laboratory-based monoclonalantibody isused .

o Korkmazetal compared the diagnostic accuracy of five
different stoolantigen testsin adult dyspeptic patients =
comparing monoclonalenzyme immunoassay tests (EHA)
and rapid immunochromatographic assays (ICA).

o The sensitivity and specificity of the testsanalysed had a
high variation between 48.9%-92.2% and 88.9%-94.4%,
respectively, depending on the test format. s

o They conclude that BA tesisare more accurate -

compared to the currently available ICA-based test, that
are fastand easy to use but provide lessreliable results.




| Fecal Antigen Test

o A recent meta-analysisconducted by Zhou and
colleaguesanalysed forty-five studies, including 5931
patientsand evaluated the test perfformance ofa H.
pyloristoolantigen test in children. The average
sensitivity and specificity was92.1% and 94.1%,
respectively.

o Furthermore, the available soolantigen testshave
been shown to be able to distinguish infected from
treated patients ,enabling the confirmation of
treatment.

o Degradation of antigensin the intestine and
consequent disintegration of epitopesmight lead to
false negative results

o False negative resultsmay occurwhen the bacterial
load islow, due to proton-pump inhibitors or the recent
use of antibiotics or bismuth.




Rapid Fecal Antigen Test
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Fecal Antigen Test
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SErological Test
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Srological Test

o lgG subclass: (IgG has five subclasses)
o lgG1

olgG2a

olgG2b

olgG3

olgG4

o IgA subclass: (IgA hastwo subclasses)
o lgA1
olgA2




Srological Test
o Indirect ELISA (IgM)
o High Dose IgG

o Rheumatoid Factor
olgM Capture:




High Dose IgG (False Negative)

High Dose IgG




High Dose IgG (False Negative)
High Dose IgG




| RF Effect (False Positive)
RF Effect




lgM Capture

Indirect Antibody Capture

|:|:| [Indirect Antigen Sandwich]
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Srological Test

o Immune responsesagainst H. pyloriare utilized to
detect infection by analyzing patients blood orserum
forigM , IgG and IgA antibodies.

o Serology isthe only test which isnot affected by those
localchangesin the somach that could lead to a low
bacterial load and to false negative resulis.

o According to guidelinesproposed by the Maastric ht
conference, IgG detection isconsidered and the
favored method is EHISA.

o Currently, different formatsof serologicaltestsare
available, including smple BLISAsthat use whole
lysatesorrecombinant produced H. pyloriproteinsas
antigens

o Moreover, they show improved sensitivity and
specificity because additional and highly purified
antigensare included.




|  Serological Test

o These non-invasive testsare easy and cheap
| to perform.

o Good diagnostic parametersin termsof
robustness, sensitivity and specificity are :
given asshown in different studies.

o These sudiesshow that improved serological
ted formatslead to increased sensitivity of
over 95% and specificity ranging from 96%,
making serology a preferable alternative to
other non-invasive teds. =~




| Serological Test

o In particular, there have been great
improvementsby applying single defined
recombinant H. pylon antigens; the well-
characterised oncogenic protein CagA that
hasbeen shown to correlate with severe
gastric disordersand VacA that are in clinical

use .




Serological Test

o Antibody responsestowardsantigensare sustained for
a long period after eradication therapy, asshown in
different studies.

o These studiesargue that a confirmation of treatment
successby serology isnot applicable forthisreason.

o However, some antigensthe antibody titre decreases
within a short period, also depending on the Ig-class
teded.

o Thisphenomenon could also be utilized asclinical
readout to confirm treatment success by analysing the
decline of antibody responses, asshown in different
gudies

o Wang et al conclude from theirstudy that it would be
the reasonable and even perhapspreferred method of
monitoring H. pyloriinfections.




Serological Test




Serological Test




Serological Test




Discussion

| o Continuousdevelopmentsin both invasive and
non-invasive based methodsfordetection of H.

pyloriinfection will greatly contribute to further
improvement of the health management of H. -
pyloriassociated disorders.

o However, while gold standard methods are still
mainly derived from biopsy-based methods, the L
high prevalence of the infection especially in '
areaswith low medicalsupport suggeststhe
urgent need forintroducing non-invasive and
preferably high throughput applicable procedures |
like Helicobacter Pylori Stool Antigen test.
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Discussion

o In conclusion, we feelthat current available
diagnostic systemscannot meet the requirements
posed by such a widespread and prevalent
infection asH. pylon, especially when more than

: simple detection of positivity isrequired (i.e. risk

= stratification, antibiotic resistance).
o We thussuggest a collaborative effort from
- expertsand health organizationsacrossthe world n
_..ﬁ to strive forthe development, validation, and .

introduction of such multi-tasking diagnostic tools

which could not only become a new

recommended gold standard forthe screening of !
e large infected populationsbut would also assist in -
-‘; guiding the treatment strategiesforeach infected

= individual.




The end




