WD 02/ 03065 PCT/ AU01/ 00795 1 METHODS FOR MONI TORI NG TREATMENT OF

HEL|1 COBACTER | NFECTI ON AND FOR PREDI CTI NG THE LI KELI HOOD OF SUCCESSFUL
ERADI CATvablo2/T#863NI CAL FI ELD The present invention rel at eBCcr/auvngediesls for
nmonitoring treatnment of Helicobacter 1infection and in particular to

met hods for nonitoring eradication of Helicobacterpylori infection using
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predi cting the likelihood of successful eradication of Helicobacter

i nfection i FFERPREBICTING THE LKA S#HOOD OBISUICCESSEEU FRADIGETION ect i on and
in particular, to nethods for predicting the |I|ikelihood of successful

eradi cation including determning the | evels of interleukin-4,

interferon-y and 1gGin the subject to be, or being treated. BACKGROUND ART
Any dis i | rior art throughout the specification should in no
way be f@m&ﬁg;@n adm ssion that such prior art is wdely known or
forms part of commopn eneral know edge in the field. Heljcobacterpylori

i nfection i SGRIGFRERIGHIGEGlaMS taﬁlegyéémma@mmﬂ@gﬁ@a@m%hﬁﬁ?o Fler

devel opnent of gastric cancer. About 30% of the popul ati on becone infected
wi t h t hinectibmendin panticuat te orathsds forrmeriteming wiradicabinn of Heligelsicter pylri This may
be conplicated by gastric or duodenal ulceration, or may present as

non- ul ciafectlys psipg irmmuAogbBdabGe (lRGH.eThofnverdion dscsrelaseo astiqisdont i C.
However, in a small nunber of patients with H pylori, their condition

evol ves,Liieuahe Hi@gisoddMetddiiter§Rbitalof MelissbdotdipifeRtl Asha sapRcdy el asi a)
into neoplasia. WO 02/ 03065 PCT/ AU01/ 00795 2 Current Managenent Practice
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aradigmis based on tection of infection . usin ) .
P glikeh%oo 0 successi%?era %catcl)on 1nclud1nng eterm?mng theqevels of interleukin-4,

interferon-y and IgG in the subject to be, or being treated.

BACKGROUND ART
Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

Helicobacter pylori infection is now recognised aé an essential pre-requisite for the
development of gastric cancer. About 30% of the population become infected with this
bacterium and commonly present with chronic gastritis. This may be complicated by gastric
or duodenal ulceration, or may present as non-ulcer dyspepsia. A sizeable number of carriers
are asymptomatic. However, in a small number of patients with H. pylori, their condition

evolves through stages (including epithelial cell metaplasia and dysplasia) into neoplasia.



anti body assays, followed by conbination antibiotic therapy w thout prior
endoscopi ¢ di agnosis. Endoscopy, before eradication therapy is generally
accept ed whenosoemnger' synptons (eg, severe pain, bleedi rg)/ADoUN795 or a
significant risk of gastric cancer is2present. However, endoscopy is a
procedure which is associated with its own risks and is to be avoided if
possi blGurredt Maphganiernt Rractiae eSHapylon@ifgetidibody response in saliva as well as
serum The serum | gG antibody is the basis of non-invasive diagnosis.

Er adi cat i orEradicativhesftinfeatiorswithbhidbvietcsiydecey en §0-96Vowmré adi¢ of pepsier um ant i body
| evel s. There has been a study which suggests that 1gG anti body |evels at

6 nont RgcdmmyorPeA indél?hé&pieﬁlt%ﬁﬁﬁe‘iﬁ bAAdBHER BESIIWn EARdbE BF infestiodalsinga | evel s

of 1gG antibody however fa much™ qui cker followi ng eradication, with

| evel s at.. 6 V. : 3 -300 I: i biotic
therapf%h?%%%%%%%é%§g§%§$g§gF%§%%P%Eﬁ@%gﬁg%%%m&gge gP ﬁﬁﬂ%@Qﬁ?@% successfu
eradication,, while attr ctivg, ﬁro ed not to he a({)r%ﬁthcaj 1Ll)roposition
for morfi#goisg Egfossppyhetare gradicaiian therapy 45 sensrallyiacaihteshVBem 198P8<¥obact er
because total 119G antibpd% | evel s were unstable to the extent that a

vi abl e syswtomn(eg) savereaiain blasding) aeraiar Brsiaraldcanhrial phgastic RRCEATRIANL no
non-invasi ve stable test exists which would all ow successful nonitoring of
t r eat nefidweies, epdestopp ier potahrewhizhiic adsaciated withfisodvworisksFmdtihierhe i n
addition to nonitoring eradication of H pylori in individuals treated, it
woul d bgofiRaiif #lkield 0 have a test which could be used prior to, or during
treatment to ‘determine the |ikelihood of successful eradication of H
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eradication of Heli F:Qbact er infection in a subject treat %d for t %ed
i nf ect | oW falhizl sgaing gr_ltlbody levels. There has been a study which suggests that IgG antibody
levels at 6 months may be of value in assessing successful eradication. Saliva levels of IgG
antibody however fall much quicker following eradication, with levels at 6 weeks regularly
less than 80% of those prior to antibiotic therapy.

The concept that saliva IgG antibody levels may predict successful eradication, while
attractive, proved not to be a practical proposition for monitoring of progress of treatment or
eradication of Helicobacter because total IgG antibody levels were unstable to the extent that
a viable test in clinical circumstances proved unreliable. At present, no non-invasive stable
test exists which would allow successful monitoring of treatment designed to eradicate
Helicobacter infection.

Further, in addition to monitoring eradication of H. pylori in individuals treated, it
would be desirable to have a test which could be used prior to, or during treatment to
determine the likelihood of successful eradication of H. pylori.

It is an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.



a) determnation of 1g& anti-H pylori antibody level in a saliva sanple;
b) conparison of the 1g& anti-H pylori antibody level with a

pr edet er waedowentrol |1gQ& anti-H pylori antibody |evel PCWABDEINTIR
reduction in the level of 1g& anti-H pylori antibody in the saliva

sanpl e conpared to the control indicates eradication of Helicobacter.
According to a second aspect there is provided a nethod of nonitoring
efficacy of treatnment of Helicobacter infection in a subject treated for

t he i nf SUMMARY OF THEENVENTdEOMNer m nati on of 1g& anti-H pylori antibody
| evel in a saliva sanple; b) conparison of the 1g& anti-H pylori antibody

level with AcRr@EetEh Tl Q6heePihercdk prdvided Ambthotilof RvhRélingdéthdibathn dfevel
wherein a reduction in the |evel O‘P lg& anti-H pylori antibody in the

saliva ] ) ed. i hdiccat es: icaci ous treatnent of
Hel i cob%g{?@el’:bg"t%glgg%?ﬁéﬁ £3 tJ:1“%5 ?ﬁ%?%& g‘{sr;}}éé;?{f‘fg‘ﬁlté’rﬁg‘n@fs”ﬁ%%ovi ded a method of
nmoni toring relgpse or rejnfecti i t.h Helj cobacter .in a subject treated
for i nt ecti Bndpafndion diolset B2 mlptianiey R GLE A aiPln of 1 oo
anti-H pylori antibody level in a saliva, san%l e; b% conpari son of the Ig&
anti-H pyl ®r Foraparisen @y thedgeR aptivhh pylqsi anibody heviebwit @ﬂé@teﬂnu&ézoaﬁ@k -H
pylori antibody |evel, wherein an increase in the level of 1g& anti-H.
pylori IgaidtdnbieHypilovi bhigbatyllewd, wimrpinea redunpian éalthedeteh of tgbidt ami-Hi pdogat es

rel apse or reinfection with Helicobacter. According to a fourth aspect

there i gtioy iti@d salivibdahle QmpleéEo!the Bortry eRGRsE erfNeH®N ofHelicsBibjcect t O
treatnment of Helicobacter infection, including: a) determ nation of Ig&

eatrent of helic ction, it a) det
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sanpl e conpared tg the control indicates |ack of response to treatnent.
According t® getgingfionsfetaG2 antir-d. pdorgppibosydeve! i ¢ silb sahlet or i ng
treatment C)1];) comparison of the IgG2 anti-H. pylori antibody level with a predetermined control
IgG2 anti-H. pylori antibody level, wherein a reduction in the level of IgG2 anti-H. pylori
antibody in the saliva sample compared to the control indicates efficacious treatment of
Helicobacter.
According to a third aspect there is provided a method of monitoring relapse or
reinfection with Helicobacter in a subject treated for infection with Helicobacter, including:
a) determination of IgG2 anti-H. pylori antibody level in a saliva sample;
b) comparison of the IgG2 anti-H. pylori antibody level with a predetermined control
IgG2 anti-H. pylori antibody level, wherein an increase in the level of IgG2 anti-H. pylori
antibody in the saliva sample compared to the control indicates relapse or reinfection with
Helicobacter.
According to a fourth aspect there is provided a method of detecting unresponsiveness

of a subject to treatment of Helicobacter infection, including:

a) determination of IgG2 anti-H. pylori antibody level in a saliva sample;



Hel i cobacter infection, including, a) Helicobacter antigen b) reagent for
determ ning 1g& subclass anti body. Preferably, the Ig& anti-H pylori

ant i body wa odetoext ed by a near-subj ect assay. The assay PaEyAUhooweY®Er, al so
be a | aboratory-based test. Preferabl4, the assay is an anti body assay
although it wll be understood that other_known nmethods of neasurenent can
al so be efff)ecarimazison a§dg IsGB ontidf eplorapitipody leselagdlhg pradeterminetheapiaels ay
such as ELISA, RIA or a simlar assay format. Control levels of |Ig&

ant i - H. Iga2l amxii Hantord antybodigieed, vestreiblacklod dhange simthellee] of 1gal antaH. pPoai ned
fromnormal individuals, ie. those not having an established H pylori

i nfect i gftibolly id the sBivaf@mpRAOMGNRIED thd)@ntePHdidtes 1% FesPbndedGereatnent.
determ ned i'n subject's own saliva prior to conmencenent of treatnent for
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| g& foll owing suctess icatli 0 I cobacter. “Accor to a
sevent spect, the.present. i nvention provides a nmethod of predicting the
li kel i E%%éd%gfmwegﬁégg?’d?&gﬁ&l%i cation of Helicobacter infection in a subject
to be treated or being treated for the infection, including: (i)

det er ni nat i on Beliqabagtey &figeni n a sanple fromthe subject; (ii) comparison
of the IL-4 level with a predeterm ned control or standard IL-4 |evel,
(iii) whereil) emagentdbr deterhiiniag IgG2 hebchasphtiboflyom t he subj ect above t he
control or standard 1L-4 level is predictive of the |ikelihood of

successful mepfitRtthoIpGNshtRH BM6H aafibddy-id dbetiedby hhearcabidcohssay. Shandard
IL-4 level is predi ctive of the likelihood of eradication failure. WO
bl Y,
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Pref erabl'y, etect e an 1 mmunoassdy and riore prefera
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effectively used. Most preferably, the assay is an immunoassay such as ELISA, RIA or a

it

similar assay format.

Control levels of IgG2 anti-H. pylori antibody can be established in samples of saliva
obtained from normal individuals, ie. those not having an established H. pylori infection. It is
preferred however that control levels of IgG2 be determined in subject’s own saliva prior to
commencement of treatment for infection or, if monitoring relapse or reinfection, the levels
of salivary IgG2 following successful eradication of Helicobacter.

According to a seventh aspect, the present invention provides a method of predicting
the likelihood of successful eradication of Helicobacter infection in a subject to be treated or
being treated for the infection, including:

6)) determination of IL-4 level in a sample from the subject;

(ii)  comparison of the IL-4 level with a predetermined control or standard IL-4 level,
(iii)  wherein a level of IL-4 in the sample from the subject above the control or standard
IL-4 level is predictive of the likelihood of successful eradication and a level of IL-4 below

the control or standard IL-4 level is predictive of the likelihood of eradication failure.



| evel . For exanple, the control or standard |level of |IL-4 may be

establi shed from analysis of sanples obtained from subjects not infected
by H pyvoob2esdd or subjects having successfully eradi capetAH)1/@ybOr i

and/ or subjects infected by H pyloris According to an eighth aspect, the
present invention provides a nethod of predicting the |ikelihood of
successf ul Ryeobdatthosengfle e bloobsamme. | nfection in a subject to be treated
or being treated for the infection, including: (i) determ nation of

i nt er f er on-Brefetddiy,\the 1o éd détectad Sampinembimaassatyaad sndyp eodferablyi it iconpari son of
the INF-y level with a predeterm ned control or standard INF-y |evel,

(1i1) weesslhimedy evela.of INF-y in the sanple fromthe subject bel ow the
control or standard INF-y level is predictive of the |ikelihood of

successf ul beat | - - andard
| evel is pr@gfﬁglfe?eddgﬁsgﬁgv% rkﬁ{ﬁ)hbgg%léo@}heer%lg %gt& :l'[ag)rl\é alt]l%g? {egt%llg%ae(? Ie?%bl Y,
the INE-y level is._determ ned in oaod | e., Preferab t he, | NF-y
ovel |1 EVelef bt panmg tpcianoseudye ed oiErngs by SHASRed fym AR0ENEA The
skilled addressee will readily be able to establish a suitable control or

st andar fmplesgbtaineshisom subieets aphinfesteddry Einyherapefl/ piespblectt havmg sugeasgiillly e
establi shed from analysis of sanples obtained from subjects not infected
by H. parhdicatedAdpbrismbjoe stigedininfengedshicHeggdnil | y eradi cated H  pyl ori

and/ or subjects infected by H pylori. According to a ninth aspect, the
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6 (i) determnation orf I nmuno evel In sanple fromthe
subject; . (]i arison of. the 1gG level with a predeterm ned control or
st andar%eu?%%f%t%, m(‘&icﬁ?n’ %ﬂ“ﬁ?ﬁ‘ a level of 1gGin the sanple fromthe
subj ect below the contrgl or standard level is_predictive of the

li kel i Hdbd ofeterminatioarafinterfaranadNBry) kvel ia a sepplc Bem thesuhierie t he

(i)  comparison of the INF-y level with a predetermined control or standard INF-y level,
(ili)  wherein a level of INF-y in the sample from the subject below the control or standard
INF-y level is predictive of the likelihood of successful eradication and a level of IFN- vy
above the control or standard level is predictive of the likelihood of eradication failure.

Preferably, the INF-y level is determined in a blood sample.

Preferably, the INF-y level is detected by an immunoassay and preferably the assay is
ELISA.

The skilled addressee will readily be able to establish a suitable control or standard.
For example, the control or standard level of IFN- y may be established from analysis of
samples obtained from subjects not infected by H. pylori and/or subjects having successfully
eradicated H. pylori and/or subjects infected by H. pylori.

According to a ninth aspect, the present invention provides a method of predicting the
likelihood of successful eradication of Helicobacter infection in a subject to be treated or

being treated for the infection, including:



control or standard level is predictive of the |ikelihood of eradication
failure. Preferably, the 1gGlevel is determned in a serum sanple and,
nore prefveoabbipssthe sanple is a saliva sanple. The skil pemAaddesssee wil |
readily be able to establish a suitabée control or standard |evel of 1gG
For exanple, the control or standard |level of 1gG may be established from
anal ysi(® of detarplimsioolef domedoglobwlinsGHjssOtlevahan a pample fiom Big subieply| ori  and/ or
subj ects having successfully eradicated H pylori and/or subjects infected
by H. pyh or i confaeissrtdoNipie 186G deviebwith ags@iettrminedeoptrelserstandanddigGilevelpr ovi des a

nmet hod of predicting the Iikelihood of successful eradication of
Hel i cohggt eryhERGtEM of Te@ irSthisgGblet ForR thel SUBREEEIOK thd&InkB] b faddeel for the
infection, including: (i) determnation a conbination of I1L-4 and/or |NF-y

and/ or levels in fr J ol I ! t he

L e RS  Hehe TRl SfocliR BB ol oo BFRRL ARRR o
standard |L-4 and/or, | NE- nd/ or | evel, respect.ivel.y, wherein a |evel
of | L- £o0Hok gfest ﬁ@llév?lrlﬁﬁﬁegﬁ V%B{E‘)flhggﬁ(e@m%’fte l%hﬂ?ﬁ%%l'%r standard | evel
is predictive of the |ikelihood of successful eradication and a |evel of

| L- 4 bel ow RipfsrabiyttholgGlevelss defgemined svaserym spmply aad; percpreforbly,ithe| i hood

of eradication failure, and wherein a level of INF-y in the sanple fromthe
subj ectsahplolwatshiveemiplel or standard level is predictive of the

| i kel i hood of successful eradication and a | evel of IFN- y above the

control  orrid KNEArAURYR! willsreliRHeCdbian® eBfabliftea siiitsbld ddand] @fstaidaddi cati on
failure, and wherein a level of I'gGin the sanple fromthe subject bel ow
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| g& anti - Hel i cobact erpj)_;l ori antibody. |
successfully eradicated H. pylori and/or subjects infected by H. pylori.

According to a tenth aspect, the present invention provides a method of predicting the
likelihood of successful eradication of Helicobacter infection in a subject to be treated or
being treated for the infection, including:

@A) determination a combination of IL-4 and/or INF-y and/or IgG levels in a sample from
the subject;

(i)  comparison of the IL-4 and/or INF-y and/or IgG levels with a predetermined control
or standard IL-4 and/or INF-y and/or IgG level respectively,

wherein a level of IL-4 in the sample from the subject above the control or standard level is
predictive of the likelihood of successful eradication and a level of IL-4 below the control or
standard level is predictive of the likelihood of eradication failure, and

wherein a level of INF-y in the sample from the subject below the control or standard level is
predictive of the likelihood of successful eradication and a level of IFN- y above the control
or standard level is predictive of the likelihood of eradication failure, and

wherein a level of IgG in the sample from the subject below the control or standard level is



Figure 2 Salivary 1gG (panel A) and 1g& (panel B) anti-H pylori antibody
before and after eradication of H pylori. Figure 3 Salivary |1gG (panel A)
and | g& weanedoeB) anti- H pylori antibody in subject w pér/Aandoords hout H.
pylori infection. Figure 4 Correl ati oh between |IL-4 production in whole

bl ood and gastric tissue cultures. Wole blood cultures or gastric antrum
bi opsy wredictiveef the tikelihnodiod seagesstil epsliqasion sndie leyplof Ig6x ghsve (HigicoRtre) ¢Fe t he

| evel s of 1L-4 were neasured by ELISA capture assay. The results shown a
cor r el aftarglardletesldepredictios af thediitelilaldeflolaldatibh fdluf@<0. 001) . Figure 5 Level s
of IL-4 in whole blood culture stinulated with H pylori AGE anti gen.

Per i phegRIEP IDESCRIFPIOROF THE FYGURIS Wi th or without H. pylori
infection, or with eradication failure was added to equal volune of AIMV

cul t ur eg:gediu ' 'Egag E@e q?g/ﬂ% ' pylori ACE antigen
as indieli:lg&eéc}. %@g&%ﬁﬂ 0 rf ofgl(tzlu urgl,%‘@fé s%@g?dy—' 4 were measur edgby
ELI SA ture sa sul sh e t andar rror of . the
mean. . ~PIBHER SRV LhRaNRARe ) ARy PaR 20 AL v Bt Sl e BEoRd alafigh 0T 41
p<0.05 compared with the values fromsubjects with H pylori-eradicated
and H. @9diegtionsdd].wipsi. respectively. Figure 6 | FN-y production in
response to H pylori acid-glycine extract stinmulation in whole bl ood.

Per i pheFighreld SolivampgG ¢hdnet Apend Tg6id (pakl B) dotd Hspplpe entibotty ingiljeeteriti n t he
presence of graded concentration of H pylori AGE antigen for 24 hours.

Cul t ur ey R Py RrviBfRti6R! | ect ed and assayed for |FN-y by ELISA. Results
shown were nean standard error of the mnean. NS: Not Significant. WO

02/ 0302@ ure Y Mia@gé%gg o9 rSdJctibﬁ\g?gvﬁi)belmdf }aStrid-tisPyd @itlirds9G

anti bo serum an I'va. Serum an altva sanples were collected from
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shown a correlation between mucosal and whole blood IL-4 (p<0.001).
Figure 5 Levels of IL-4 in whole blood culture stimulated with /. pylori AGE antigen.
Peripheral blood obtained from subjects with or without H. pylori infection, or with
eradication failure was added to equal volume of AIM-V culture medium containing graded
concentrations of H. pylori AGE antigen as indicated. After 24 hours of culture, levels of IL-
4 were measured by ELISA capture assay. Results shown are the mean =+ standard error of
the mean. *: p<0,05: compared with H. pylori-eradicated subjects; §: p< 0,01 and p<0.05
compared with the values from subjects with H. pylori-eradicated and H. pylori-positive,
respectively.
Figure 6 IFN-y production in response to H. pylori acid-glycine extract stimulation in whole
blood. Peripheral blood was collected from individual subject and cultured in the presence of
graded concentration of H. pylori AGE antigen for 24 hours. Culture supernatants were

collected and assayed for IFN-y by ELISA. Results shown were mean + standard error of the

mean. NS: Not Significant.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS It has surprisingly been found
that salivary Ig& anti-H pylori antibody is stable and allows a reliable
test to heodmebdped for nonitoring progress of treatmentPrandiiorno79s
eradication of Helicobacter pylori i%hfection in a subject undergoing
treatnment. It was previously known that 1gG anti-H pylori antibody |evels
in bl octigaied &axels pEspepificdsd pvioahlgbbanibedy Hsseapmiand selitao Scpim ppd gaHvVar |
status. There has been an attenpt to use IgG anti- H pylori antibody in
sal i va saomples vedracolbectquufrqgo smlihidtalistbjpcteMexyetsoflspeaifis HabbleriilgGswmbd a

sanple. Fromthe follow ng exanples it will be understood that while 1gG

ant i - H.meashRidiby FES ADER a8 RE sHovasweére AR Badtaridasl &edr@T t18f mbhn. Pyp<0.05 st at us,
it is the nmeasurenent of the Ig& subclass anti- H pylori antibody which

al | ows | e LLQr . 48. dear ed. It has further
surpri s(i%ngl y b‘ggﬁlhﬁ%ﬁﬂ{t@%}%%ﬂhp& zlb’clgg gt %lggléﬁglg[pa predi ctor of
successful eradication of H pylori. It is envisaged that an IL-4 test
could be used prior to, or during the treatnment of H pylori infection in
order to predict the likelihood of eradication. Techniques for measurenent
of ant (BERCEIPTIQN OFIHE RRRERRRER EMBODIMENTS noun ' in the art and
protocols and reagents are readily avail able. Exanples of sone of the

t echni ques Iubadsuapresingiy beert fodndthab saliasrydgGRlantis.rratdro antdfody dsrstahierend
nmeasurenents nmay.be perforned. Unless indicated otherw se, standard

t echni qiIRWws\WYeRiblE B3t REbhcaROELpE e ehonltofins bRREERE df trétikst adtbr leaddtdagibar y
manual s may be enpl oyed. WO 02/ 03065 PCT/ AUO1/ 00795 9 The invention wll

now be i j i i on-limting exanples.
EXAMPL E%%%g?r%ﬁ%e’]é% l%%@?%ﬁﬁg?%gn ) %)‘? %ﬁ%@%@ggﬁﬁi}é@%ﬂ in saliva sanpl es

Sanpl e Col 1EShb 81'%Viously known that IgG anti-H. pylori antibody levels in blood and gastric

mucosa can be used as an indicator of H. pylori status. There has been an attempt to use IgG
anti- H. pylori antibody in saliva for a similar purpose but it proved to be unstable in such a
sample. From the following examples it will be understood that while IgG anti-H. pylori
may be useful as a general indicator of H. pylori status, it is the measurement of the IgG2
subclass anti- H. pylori antibody which allows a stable treatment monitoring test to be
developed.

It has further surprisingly been found that I.-4 levels can be used as a predictor of
successful eradication of H. pylori. It is envisaged that an IL-4 test could be used prior to, or
during the treatment of H. pylori infection in order to predict the likelihood of eradication.

Techniques for measurement of antibodies and IL-4 in human samples are well-known
in the art and protocols and reagents are readily available. Examples of some of the
techniques used are indicated below as an illustration of how some measurements may be
performed.

Unless indicated otherwise, standard techniques which can be ascertained from standard

texts and laboratory manuals may be employed.



Sal i va sanples were collected from4 patients infected wwth H pylori who
were treated wth eradication triple therapy conprised of anoxycillin,
onepr azolvweo anaBoes ari t hronmycin for seven days. Sanpl es wepernAakeon7ief ore
treatment and after 10 days of eradication therapy. H pylori antigen
preparation H pylori NCTC 11637 strain was used for H pylori antigen

pr epar at i onlkedowentiongvitlmowneaserpdrinnayel detaid athi tstuensy Ioporlimiting:208) .
Protein concentration in the extract was neasured using a bio-rad kit

( Bi o-r askalnpbegr at ori es Australia). Aliquots were stored at -70C. Antibody
detection by ELISA For saliva anti-H pylori antibody detection, wells of a
96- wel Igkhagpbest oned mcrotiter Polysorb plate (Nunc, Denmark) were
coated with 7 g/nL of H pylori antigen at 4C overnight. After washi ng and

bI ocki | at ] i: D | O alia) in PBS Tween
salr?’\{/%aIH el Ie@agwgdhiﬁé (ﬁglltn ﬁgﬁht\nﬁtvggé&s%% S(S@E@%vere added to

i nd| vi dyal |s.in triplicate. After incubation, the wells were washed

and hor%@@%ﬁh—% xi dase conjugated-sheep anti-1gG or anti-lgQ&

(Silenus, Australia) at 1:2000 dilution was added to each well. Foll ow ng

a further iSeliyBatmBies Werrcopleaied &owed patigatmatectedavithEnpylervdivevergitreated

benzi di ne (TMB) substrate (Sigma, USA) was added to each well. The reaction

was st opjtle dradicatiomtripleribletapy ddBHA sainet antreyeiblsg ovesprazolsemdrodadhmmy4bofonm i n

an ELI SA pl ate reader (Bio- Rad 450, Japan). The results were expressed as

ELI SA | X881 SdnplBeweRARk MRS e BleattenghivEafiFabiddss sPdrpdieatthnthetaply.by the
nmean OD450 of the calibrating sanple. Positive and WO 02/03065

PCT/ AUGZ/ ﬂ?g’??”}% nﬂﬁ%éctio‘ﬁe quality control sanples were included in each
run to and inter- assay variation. Saliva sanples were
obtained fr m fect ed w The sa tested
for 10 art AR E?# it B laﬁeﬁ ?%#!P%W@% RErRABATGordifE B ¢ hor
fresh or after storage f é@ mont hs., The results show that 1 g&
ant i bodfodlitigd methgds éewﬂvéd bz fwin 6#898) Bt@t@mtcpamyran@m the exiraghiP@s 1) .

Hence, Ig& antibody is a reliable and a sensitive
measured using a bio-rad kit (Bio-rad laboratories Australia). Aliquots were stored at -70°C.

Antibody detection by ELISA

For saliva anti-H. pylori antibody detection, wells of a 96-well flat-bottomed microtiter
Polysorb plate (Nunc, Denmark) were coated with 7 pg/mL of H. pylori antigen at 4°C
overnight. After washing and blocking the plates with 5% skim milk (Diploma, Australia) in
PBS-Tween 20, saliva samples at 1:2 dilution with 2% PEG 6000 were added to individual
wells in triplicate. After incubation, the wells were washed and horseradish peroxidase
conjugated-sheep anti-IgG or anti-IgG2 (Silenus, Australia) at 1:2000 dilution was added to
each well. Following a further incubation, the plates were washed and then tetramethyl
benzidine (TMB) substrate (Sigma, USA) was added to each well. The reaction was stopped
using 1 mol/L H,SO, and the absorbance was read at 450 nm in an ELISA plate reader (Bio-
Rad 450, Japan). The results were expressed as ELISA INDEX being the mean OD,,, of a

given saliva sample divided by the mean OD,s, of the calibrating sample. Positive and



i ndi cator of infection status due to its stability during storage and
assay. Exanple 2 Anti-H pylori antibody levels in saliva frompatients
under goi mgo oBozmes cati on therapy. Saliva sanpl es from subjpctavaneagsgyoi ng
antibiotic eradication therapy were tiested for anti-H pylori antibody
usi ng the i munoassay nethod described in Exanple 1. |19G and Idg_GZ anti body
was measgadde @it eordred saniples weredaelndedt ingrethruarie contslifesintrretnd igteys af t er
treatment 1g& antibody |levels fell quicker than total 1gG anti body |evels
(Fi gur eass@dAvahgioZB) . In a separate study it was shown that saliva from

subjects with H pylori infection have mnmarkedly elevated |evels of I1g&

(Figure 3A)sam§@a1ﬁ;aré§>%?@oﬁtaﬁn§&llﬁbﬁp5 Subféctiaedctddrbi@eHl pylori( g um?I%B) :

Subj ects who failed to ultimately eradicate the infection did no

dormn ok 51 9083 LDl SR L0 SYShao AT AN hokicB B or
Y- L Sl o5 o, WS LBt hon, o6 SYepRpata, gt AL subi ot

antibiotics, were recruited for this stud¥. Subj ects with dyspepsia had
not t aks#blethandgGtantibody levels (Fiavied ) mbisnees 1gfF2 eibody isga/relirhls abd gagnsithes
approved by the Ethics Committee of the Centre for Digestive D seases,
Sydney, inditafd2 b0 BlEFioRCltudldiit/t0 (XF Stabilityl dvvirgs stadag@and assay.ned consent was
obtained fromall patients. Miltiple biopsy speci nens were obtained during

upper gﬁﬁﬁmgierﬁ eshAnfial. AP ARABYIY IeQBls b SalRAl fi-oul pitidntshen degyingf t he
stomach to be used for tissue culture, histology and a urease test (CLO

test, Australia). Blood sanples were incubated at 37C
Wi t hi anla}t{wigc&‘r@ﬁg?er\ﬁ?ﬁ ection. Serumwas stored at -70C for H pylori

SDet L1, St R A & L e B S SR, VR Sesl et o

anti-H. pylori antibody using the immunoassay method described in Example 1.

IgG and IgG2 antibody was measured before and after treatment with antibiotics. Ten
days after treatment IgG2 antibody levels fell quicker than total IgG antibody levels (Figure
2A and 2B).

In a separate study it was shown that saliva from subjects with H. pylori infection have
markedly elevated levels of IgG2 (Figure 3A) when compared to subjects without infection
(Figure 3B). Subjects who failed to ultimately eradicate the infection did not demonsirate a

significant drop in the level of IgG2 anti-H. pylori antibody.

Example 3 - Interleukin-4/IFN-y and IgG Studies

Subjects

Fifty-two subjects referred for investigation of dyspepsia, and 11 subjects with persistent H.
pylori infection following one or more courses of antibiotics, were recruited for this study.
Subjects with dyspepsia had not taken antibiotics within three months of the study. The study

was approved by the Ethics Committee of the Centre for Digestive Diseases, Sydney,



1000 x g for 10 mnutes at 4C, and aliquots were stored at -70C. Biopsy
culture Gastric biopsy tissues were weighted and cultured at a ratio of 50
L serum fwe@e2#dob4 V nedi um (Life Technol ogy, Australia) pereT/agot/owmsue (wet
wei ght) for 24 hours. The culture supernatants were collected and
centrifuged. Aliquots were stored at -70C until_assay. H pylori antigen

pr epar afhgralip, Infyrnsdiconsent wenebthinedfiomealNetients1 8B itinde bigpsy sireciangs &y ed by
aci d-glycine extraction (AGE) according to the nmethod described by CGol dwi n
et al (ddtaiheddubigsuph8Bgystrbhfbestidsl-@dpscopiifropythe antriktanddts hsiyodffier cel |

cul ture and specific anti body nmeasurement. ELISA capture assay for IL-4 in

whol e blig@dcirid!deised forttiRiien@lthRY Blsfolddy MMAG Bedib 8aE (CUO kL, EDNRI WesERBALr €d
foll owing the method described previously (Ren et al, Helicobacter 2000;

5:135-4 [y . I 0 . ad '

tripli c‘é%lsetr Sj'\%‘%’ dssaéﬁ)(l)%sl‘\%%{a\}\%%]ggtr%& (%{r %?i%ta?@%?a%og E%@%S%lgﬁmgﬁ gf&glﬂp‘?%s- coat ed
w th nouse pol n anti-hupan |1-4 antibody (Endogen, MA, USA). An equal
vol une %?redﬂfwg%@uﬁﬁ?%%ﬁ]?eé%%ﬁﬁy'pyl ori AGE at either 0, 1 or 10 g/nL
was al so | oaded to wells. The cultures were incubated at 37C with 5% C02
for 24 $alivesamplercelleetionch time supernatants were col l ected for
interferon-y (I FNy) assay. The anount of “captured' I1L-4 was neasured by
ELI SA aSalivalshiapliengierdBealletiey befuf¢ the endsdebpigptohedupt. aemplesbiat icenttifitged atrouse
WO 02/ 03065 PCT/ AU01/ 00795 12 nonocl onal anti-human |IL-4 anti body
(EndogerpooMy IS miYagestdded, 43 dbiq@6tdterd &tomlat s70°@nd i ncubat ed for 90

m nutes at roomtenperature. The plates were then washed and i ncubated for

a furthgy, fdhpyutes at roomtenperature with streptavidin-conjugated
hor se- oxi dase (Selinus, Australia) at a 1:400 dilution. The

| at h hl h it hj buf f d finallyi bat ed
For 10 (it bovattogeyvemeredid wifre gt o0 FLfeupblis Kel Pai ne
(TMB, Sigma-Aldrich, USA) substrate. The reaction was stopped using 1
mol / L HEstumdhdedisehralosy dvisirala) per medispia (Robwabhnpr JhRowsalhs ediWre an

ELI SA
supernatants were collected and centrifuged. Aliquots were stored at -70°C until assay.

H. pylori antigen preparation

H. pylori antigens from the NCTC 11637 strain were prepared by acid-glycine extraction
(AGE) according to the method described by Goldwin et al (J Infect Dis 1987; 155:488-94).
H. pylori AGE was used for cell culture and specific antibody measurement.

ELISA capture assay for IL-4 in whole blood culture

Cytokine levels in whole blood culture were measured following the method described
previously (Ren et al, Helicobacter 2000; 5:135-41). Briefly, 150 puL of heparinized whole
blood was added in triplicate to wells of a 96-well microtitre flat-bottomed plate pre-coated
with mouse polyclonal anti-human IL-4 antibody (Endogen, MA, USA). An equal volume of
AIM-V medium containing H. pylori AGE at either 0, 1 or 10 pg/mL was also loaded to

wells. The cultures were incubated at 37°C with 5% CO2 for 24 hours, after which time

supernatants were collected for interferon~y (IFN-y) assay. The amount of ‘captured’ IL-4

was measured by ELISA as following. Briefly, after washing the plates, biotinylated mouse



pl ate reader (Bio-Rad 450, Japan). Standard IL-4 (Endogen, MA, USA) was
applied for each plate to control plate to plate variation. The limts of
sensitiviwgot/aoed L-4 was 9.4 pg/nL. The anmount of |L-4 i pCHAUDl/@893as
determ ned using a Softnmax program (Mersion 2.3 FPU, USA). IFN-y ELISA
assay Wells of a 96-wel| flat-bottomed mcrotitre plate é}Nunc, Denmar k)
wer e compreerleal mtivbemean adtantibedya(Endepeny MHbddeAbiiay adset (B8 dyg/raEhwogells, ~ MA,
USA) at 2 g/nL overnight at 4C. After washing and bl ocki ng, supernatants
f r om whaldéndibated ford( mirmtesr at kdakh yenspeaatdir dhe plates degethen Mashddshd wer e added
in duplicate, and incubated for 90 m nutes. The plates were washed and

bi ot i nyihaiwebder's AR 96 hifdks AbbmAsBetatufNviEY s@értiagidyconfidededrse- VA,
USA) was added (0.25 gg/nL). After 90 m nutes incubation, the wells were

washed ragl;gﬂ ‘R%IOS(EIBE 4 .e 111%' %%Qir%gagggg 1 &@P ﬂﬂﬁtri@rf.j "[?1? gpagtfs%érg ol i‘sﬂﬁe

Austral’i s applied at a utron. ates wer and

TMB chro en.(S -Al.drich, USA added to each well. T f bance
uns. 1 oiE Rt hibtet o el toetbrikd B0 ARG af SoRmeGtere yihans S he
limts of sensitivity for IFNy was 9.4 pg/nL. The amount of IFNy in
sanpl eseWeBoids ki TV % eent it U Pty VERG 8fHicn Basoppedis)
Detection of H pylori antibody Wells of a 96-well flat-bottomed mcrotitre
pl at e vesirg towl/BdL,S0 AndHoptiyal densith@E4 &t nib (OD 40h60 666 nREFialOL ADBLESA 13
gg/ mL at 4C overnight. After washing and bl ocki ng, serum sanples at 1:3000
di | uti opla@RehdepeibFadSEIPYHad). Starftacl ITult (Efmdgeﬁmagdm\)t\ms\m?blied fod each

triplicate. Horse-radi sh peroxi dase conjugated-sheep anti-IgG (Selinus,

c . roxi dase * anti-fgG

?EEE[ Eaélgt)e(%%. i Rtaée?ﬁeﬂ?“e VR S G R LT
450 in. ELI S d Bi 0- 450,

Japan) st PETGH £ s plp Vs Tl ol SRR PR LY el T B UL e

standard of pooled positive sera. Intra- and inter-assay variation was | ess
t han 10964A).

IFN-y ELISA assay

Wells of a 96-well flat-bottomed microtitre plate (Nunc, Denmark) were coated with mouse
anti-human IFN-y monoclonal antibody (Endogen, MA, USA) at 2 pg/mL overnight at 4°C.
After washing and blocking, supernatants from whole blood culture or IFN-y standards
(Endogen, MA, USA) were added in duplicate, and incubated for 90 minutes. The plates
were washed and biotinylated mouse monoclonal anti-human IFN-?y antibody (Endogen,
MA, USA) was added (0.25 pg/mL). After 90 minutes incubation, the wells were washed
and streptavidin-conjugated horse-radish peroxidase (Selinus, Australia) was applied at a
1:2000 dilution. The plates were washed and TMB chromagen (Sigma-Aldrich, USA) was
added to each well. The absorbance was read at 450 nm in an ELISA plate reader (Bio-Rad
450, Japan). The limits of sensitivity for IFN-y was 9.4 pg/mL. The amount of [FN-y in
samples was determined using a Softmax program (Version 2.3 FPU, USA).

Detection of H. pylori antibody

Wells of a 96-well flat-bottomed microtitre plate were coated with /. pylori AGE at 5



Statistical analysis Data were expressed as nean | standard error (SE)
Correlation Z test was used to test for a correlation between nucosal and
bl ood cytvwtxbnesops oducti on. Differences of neans anong paPCERAUOILOONHPS Were
anal ysed by ANOVA. Al statistical analysis were perfornmed by using a
StatView 4.5 software program (Abacus Concepts, California, USA)

Si gni f i gl ai4P€ evemight. Afier washiigoad ddookiren sqpumaamplasas 113066 dilhidon £nd05.
RESULTS Subjects were divided into four groups according to H pylori

i nf ect | QNvH P16 2PN dilafish (eredddded it WhllOhitEplidaea TR radEh PeoxvRke 23 H.
pyl ori -negative subjects; 20 H pylori-positive subjects; 9 subjects with

successl @’ggted%%%ﬁ; Antﬁ(%@ggs%ﬁhﬁso SRR WES%BR edmtﬁtﬁoggmuﬂﬁn Cfetﬂafn%ﬁ-fygr | test

at 6- 8vve era tlont erap 1 sub ects wth H

reS|st i ki oti h Det ali of d

t her apatridipe gl sl Bjedia &1 @&maﬁ%ﬁr AT N
Tabl e 1. Corrparl son of bl ood and mucosal |L-4 response To determ ne_whet her
there iabserbarfiereasderdbit 4580 Re BraFlld pliat rﬁ%ﬁ%é%lp 3t AR EPFs ghRseEltE 0 H,
pylori infection, levels of IL-4 production in whole blood cultures

sti nul avesd empresaad s Bl Afladtswigtinstidaygfeperice atandayd o€ pooled pogitivpsaradnirit h

level s in gastric nucosa cultures (Fig. 1) (data fromantigen stimul ated

cul t ur emdnader-adsayMiriationey 45884l than 0% M Hpyl ori positive WO 02/ 03065
PCT/ AU01/ 00795 14 (n=6) and negative subjects (n=11) and subjects with

failed g ¢(n=8) showed that IL- 4 production in whole blood
culture i sfclﬁ%ﬁl_g{i‘d or unstinulated) correlated with that in gastrlc
nmucosa 549 0 L- nd

Ul ¢ ur 4R S e t@@iﬂf@ il (OB AT APl AR BB RB O
stinmul ated, or unstlrrulated WI H pylori AGE fromsubjects with

er adi caOTiSHUPRPE{YEn dRF9sH dad cgtpfﬂt@dftrgdwow%%ﬁerww%ga BFINS\REONE

successfully eradi cated (p<0. 05 0 and 1.0 gg/nL H pylori AGE, p<0.01, 10
patient groups were analysed by ANOVA. All statistical analysis were performed by using a

StatView 4.5 software program (Abacus Concepts, California, USA). Significant difference
was considered when p value was less than 0.05.

RESULTS

Subjects were divided into four groups according to H. pylori infection status and results of
antibiotic treatment. There were 23 H. pylori-negative subjects; 20 H. pylori-positive
subjects; 9 subjects with successful H. pylori eradication confirmed by histology or C'* breath
test at 6-8 weeks after eradication therapy; and 11 subjects with H. pylori resistance following
antibiotic therapy. Details of diagnosis and therapeutic regimens in subjects with eradication
failure are shown in Table 1.

Comparison of blood and mucosal I1.-4 response

To determine whether there is a correlation between blood and mucosal cytokine responses to
H. pylori infection, levels of IL-4 production in whole blood cultures stimulated or
unstimulated with H pylori antigens, were compared with levels in gastric mucosa cultures

(Fig. 1) (data from antigen stimulated cultures not shown). The results from H pylori positive



ttg/mL H pylori AGE) or in subjects with untreated infection (p<0.05, 10
g/mL H pylori AGE) (Fig 2). IL-4 levels were simlar in non-infected and
i nf ect ed veolbz/em63, and were not significantly different myeAUcDopes ed to
subjects with successful eradicationif¢though there was a trend towards

i ncreased | evel s follow ng eradication). Although there was no

stat i st () myd Regghve sublents @1 banshrobieris vrifhefalled eladicagion @8y shoavedkibat Iehe
different groups, lower |evels were detected in subjects with successful

H. pyl o4 produetibhrciatwiosie pleiod.culB)res (simulewdbisurstimuldted) comelatidi vixh thatm seen in
nost subjects with ongoing infection with resistant H pylori, irrespective

of the pui H{&hu&fsag@iﬂ@%@ p2o.gohgrapy (Table 2). Anti-H pylori 1gGlevels in
serum and sal iva Both serum and saliva 1gG anti body | evels were

signifi apt, II*LI\CI’ odi830% B sblects  (p<0.05) and in subjects at
6- 8 me%—#e%m—cm{l@hwqw—%p‘c§ 05) than in subjects who were
positiv o both s u ntlbo , a.trend. towards
Pover | Sigafticanty Bt oyt T4 Woedeteaterihg Mo Hp S a e A wBioioss "soen,
but thIS was short of statlstlcal S|gn|f|cance (Fig. 4). WO 02/ 03065

PCT/ AUoWith &% gslorinSGE foem spbirgtawith epadication dailure/opmpared wi ‘subjests ip whom

H. pylori was successfully eradicated (p<0.05, 0 and 1.0 pg/mL H. pylori AGE; p<0.01, 10

ug/mL H. pylori AGE) or in subjects with untreated infection (p<0.05, 10 pg/mL H. pylori
AGE) (Fig 2). IL-4 levels were similar in non-infected and infected subjects, and were not
significantly different when compared to subjects with successful eradication (though there
was a trend towards increased levels following eradication). Although there was no
statistically significant difference in the levels of IFN-y between the different groups, lower
levels were detected in subjects with successful H. pylori eradication (Fig. 3). Low levels of
IL-4 secretion were seen in most subjects with ongoing infection with resistant H.pylori,
irrespective of the number of courses of therapy (Table 2).

Anti-H. pylori IeG levels in serum and saliva

Both serum and saliva IgG antibody levels were significantly lower in non-infected subjects

(p<0.05) and in subjects at 6-8 weeks after eradication therapy (p<<0.05) than in subjects who
were positive for H. pylori. For both saliva and serum antibody, a trend towards lower levels
of antibody in those failing to eradicate infection was seen, but this was short of statistical

significance (Fig. 4).
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- No. Age Number of Duration
o &
O48 (years) Diagnosis Treatment Regimens Used Antibiotic  (months)
s
o < Courses
o™ 2

@ = 7 27  Hp-induced gastritis Losec HP7 3 6
Qa
© clarithromycin/tetracycline/metronidazole/lansoprazole 1
O

i 8 33  Hp-induced gastritis and Helidac 2 >3yrs
a

o
m. o duodenal ulcer disease
@ @ 9 26  Hp-induced gastritis Losec HP7 2 10

o = 10 47  Hp-induced gastritis Losec HP7 3 >3yrs
@ O 11 73 Qesophagitis, Hp-induced gastritis and Losec HP7 3 >3yrs

(0]

duodenal ulcer disease

CD
CD

Hp= Helicobacter pylori; Helidac= bismuth/metronidazole/tetracycline; Klacid HP7= omeprazole/amoxicillin/clarithromycin;

70

(

Losec HP7= omeprazole/amoxicillin/clarithromycin
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Table 2: IL-4 and H. pylori Antibody IgG in Subjects with Failure Eradication

Times of No. IL-4 levels H. pylori
failure Subjects (pg/mL)* Antibody IgG*

H. pylori antigen H. pylori antigen H. pylori antigen Serum Saliva
(0 pg/mL) (1 pg/mL) (10 pg/ml) (ELISA Unit) (ELISA Unit)

One 1 20.76 28.21 44.20 214 116.3
Two 3 40.49 £ 29.36 54.07 +43.14 65.22 = 45.86 224 +101.58 1000.2 & 866.5
Three 5 45.16 +36.16 53.34:+44.34 55.63+44.19 410.95 +£167.29 418.9+151.96
Four 2 18.82+£9.82 22.56 + 13.58 12.60+3.6 1453.6 + 1244 .4 523.7+235.3

* Standard error of mean (SEM).
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WO 02/ 0366 0R2@3065AU01/ 00795 18 The skill ed addressee wi |l | pondenseEsd t hat,
in light of the above, IL-4, INF-y and 119G can be used to predict the

| i kel i hood of successful eradication of Helicobacter infection before or
during treatnent of the infection. As a corollary, it wll be clear that
the nethod can al so be used to identify subjects unlikely to respond to
treatment for 5THekkitledaddresset wileahdepstandAhtt) aukight ol éhei abveatllel) INEg dnden
described with reference to specific exanples, it wll be appreciated by

those skilleg gclcéh bdgscRt ;éa%,tt tﬁé"&e‘hﬁ&@d‘&f QBcd¥H] BadRaRGbEdelidbadi@Ny ot her
forms witho departing romt e spirit or intent of the inventive concept.
infection before or during treatment of the infection. As a corollary, it will be clear that

the method can also be used to identify subjects unlikely to respond to treatment for

5 Helicobacter infection.

Although the invention has been described with reference to specific examples, it
will be appreciated by those skilled in the art that the invention may be embodied in

many other forms without departing from the spirit or intent of the inventive concept.



WD 02/ 03065 PCT/ AU01/ 00795 19 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS
FOLLOMNS: 1. A nethod of nonitoring eradication of Helicobacter infection in
a subj ectwoopedoesl for the infection, including: i) deterprtnvavooen7ed | gQ&2
anti-H pylori antibody level in a sdbiva 5 sanple; ii) conparison of the
Ig& anti-H pylori antibody level with a predeterm ned control |1g&
anti-H pylori antibody |level, wherein a reduction in the |evel of Ig&
anti-H pylori antibody in the saliva sanple conpared to the control

i ndi cat es erTdth CUATMDS DEFREING dbBCINVENTION ARE avdt IFOHLOW $roni t or i ng
efficacy of treatnment of Helicobacter infection in a subject treated for

the infectian, iAgletdidRgmonitofief efadicansn 6N Heficdt@Cir aiftdtion.in pgliBett tBaatddbody
|l evel in a saliva sanple; ii) conparison of the 1g& anti-H pylori

anti body 1evel Wi #rlidy BlRIaE{M ned control 1g& anti-H pylori antibody
| evel, wherein a reduction in the level of 1g& anti-H pylori antibody in

the saliva sanple gonpared t.o the al. i,ndi,cat e fficacious. treatnent
of el cobacter. 30 A nbrrsytatoleniCs fiiranas el T kA ALK W h
Hel i cobacter in a subject 20 treated for infection with Helicobacter,
including i) deterninatf®#®f | g& anti-H pylori antibody level in a
saliva sanple; WO 02/03065 PCT/ AU01/ 00795 20 ii) conparison of the Ig&
anti-H pylori antiitbdy tewgdrisanpfthg [gG2 anti-H. pylori antibody level with a

predetermined control IgG2 anti-H. pylori antibody level, wherein a
reduction in the level of IgG2 anti-H. pylori antibody in the saliva
sample compared to the control indicates eradication of Helicobacter.
10 2. A method of monitoring efficacy of treatment of Helicobacter infection in a
subject treated for the infection, including:
1) determination of IgG2 anti-H. pylori antibody level in a saliva
sample;
ii) comparison of the IgG2 anti-H. pylori antibody level with a
15 predetermined control IgG2 anti-H. pylori antibody level, wherein a
reduction in the level of IgG2 anti-H. pylori antibody in the saliva
sample compared to the control indicates efficacious treatment of
Helicobacter.
3. A method of monitoring relapse or reinfection with Helicobacter in a subject
20 treated for infection with Helicobacter, including:
1) determination of IgG2 anti-H. pylori antibody level in a saliva

sample;



predeterm ned control 1g& anti-H pylori antibody |evel, wherein an
increase in the level of Ig& anti-H pylori antibody in the saliva sanple
conpar ed wo o/t ontrol indicates rel apse or reinfection RTAUBI00795

Hel i cobacter. 4. A method of detecting unresponsiveness of a subject to
treatnment of Helicobacter infection, including: (i) determ nation of |1g&
anti-H pylori antibody level in a saliva sanple; (ii) conparison of the
lg& anti-H pylori antibody level with a 10 predeterm ned control 1g&
anti-H pylori antiipody ¢ewsrisomhetheilgG? aotk-Fbpylhcangibody teveheithevel of |1 g&2
anti-H pylori antibody in the saliva sanple conpared to the control

indi cates |ack of respong@déterniineatdrRidl 182 afti B NG atiboddilde], twhedly apne
of clains 1 to 4, wherein the Ig& anti-Ei. pylori antibody is detected by

an i mmunoassay. 15 6. A ﬁ?fa@%ﬁﬁ&%’%&iﬂd}q%§9%ﬁ%—?‘f n?y%wt ég{g%lbg' 8 ay is

ELISA. 7. A nethod according to any one erein the

control levels of 1g& anti-H. | ori,antibaody..is established in sanples
of saliva obtained from mlgﬁ?@g%ﬁgfo tihﬁf%tfog&x%flﬁﬁre is%?ﬁr.eng@%nﬁ%]{ od
according to any one of clains 1 to 6, wherein the control levels of Ig&
20 anti-H pylori antiboHgliepbactglet ermi ned in subject's own saliva sanpli e.
9. AKkit for nonitoring treatnment of Helicobacter infection, including,
(i) Helicobdct erA methodei détiecting waeppansiyaressief aesuljaci togfrdagr@ntsiblslisebacter
anti body. WO 02/03065 PCT/ AU01/ 00795 21 10. A nethod of predicting the
I'i kel i hood of sugeasowf tchefimdi cati on of Helicobacter infection in a
subject to be treated or being treated for the infection, including: (i)

determ nation ofy)l L- 4 def¥GtnatiBn 8r S86P bftti- B @b NntiBBEY REE in a saliva sample;
(ii) comparison of the IgG2 anti-H. pylori antibody level with a
10 predetermined control IgG2 anti-H. pylori antibody level, wherein lack of change
in the level of IgG2 anti-H. pylori antibody in the saliva sample compared to the
control indicates lack of response to treatment.

5. A method according to any one of claims 1 to 4, wherein the IgG2 anti-H. pylori

antibody is detected by an immunoassay.
15 6. A method according to claim 5, wherein the assay is ELISA.

7. A method according to any one of claims 1 to 6, wherein the control levels of IgG2
anti-H. pylori antibody is established in samples of saliva obtained from subjects
not infected by H. pylori.

8. A method according to any one of claims 1 to 6, wherein the control levels of IgG2

20 anti-H. pylori antibody are determined in subject’s own saliva sample.

9. A kit for monitoring treatment of Helicobacter infection, including,

@) Helicobacter antigen

(i) reagent for determining IgG2 subclass antibody.



(i1) conparison of the IL-4 level with a predeterm ned control or standard
IL- 5 4 level, (iii) wherein a level of IL-4 in the sanple fromthe subject
above thavaonoined or standard IL-4 |level is predictive ofCctrA®oi/dked i hood
of successful eradication and a |levell of 1L-4 below the control or
standard I1L-4 level is predictive of the |likelihood of eradication
failure. 10 11. A nethod according to claim 10 wherein the sanple is a

bl ood sanple. 12. A nethod according to claim 10 or claim 11, wherein the
|L-4 is det &6t edh imgthad of pradintingslsaljkelihBod #f svetdssiill amdmatiomgf Heliabadten 12,
wherein the assay is ELISA. 14. A nethod according to any one of clains 10
to 13, wherein idfBcteahra®ubRtt Bhaniated or boink @¢eled ®r thé irfedtoneitAaings hed
from anal ysis of sanples obtained fromsubjects not infected by H pylon

and/ or subj ectshavin S HE 1Y 4 $8R20ICALEH 1S roRYhO klihie@nd/ or subj ect s
infected by H S?| ori gie%%ﬁﬁ%ﬁrret H)Dé of prnedi cti ngo{?%e I Igeél i hood of

f ul di.cat i f Heli | nf i in. bj b
reated or ber niitr caremerorondiSny fr Seve LR R iR AR et on

of interferon-y (INF-y) level in a sanple fromthe subject; (ii)

conpari son of tﬁéquliF-y | evel with a predeterm ned control or standard

I NF-y |l evel, WO 02/03065 PCT/ AU0O1/00795 22 (iii) wherein a |evel of INFvy
in the sanpl e f(idin t hevienbin edtvebef BwA ithihe samplediom gre sibjaatizhroge Kircopipby el
is predictive of the likelihood of successful eradication and a |level of

| FN- y above t her standdré 1L -arlesd anstadidtivey®the likelfoediof tiocessdill erdtkcatioh lad khood
of eradication failure. 5 16. A nethod according to claim1l5 wherein the

sa reﬂr)leieni s 2 0l o @&;@ ﬁf;i}'e-f? bielia%vdtgté\ggﬁdg OFls@5ERA . Aeted iCprRiiRtYO0 Ohe HkAliHBod S,
of eradication failure.
10 11. A method according to claim 10 wherein the sample is a blood sample.
12. A method according to claim 10 or claim 11, wherein the IL-4 is detected by an
Immunoassay.
13. A method according to claim 12, wherein the assay is ELISA.
14. A method according to any one of claims 10 to 13, wherein the control or standard
15 level of IL-4 is established from analysis of samples obtained from subjects not
infected by H. pylori and/or subjects having successfully eradicated H. pylori
and/or subjects infected by H. pylori.
15. A method of predicting the likelihood of successful eradication of Helicobacter
infection in a subject to be treated or being treated for the infection, including:
20 1) determination of interferon-y (INF-y) level in a sample from the subject;

(ii) comparison of the INF~y level with a predetermined control or standard

INF-y level,



by an i nmunoassay. 18. A nethod according to claim1l7, wherein the assay is
ELI SA. 19. A nethod according to any one of clains 15 to 18, wherein the
control ovostememnrd 10 level of IFN- y is established frpar/aval/ge)s of
sanpl es obtai ned fromsubjects not i2afected by H pylori and/or subjects
havi ng successfully eradicated H pylori and/or subjects infected by H
pylori. 20. A nethod of predicting the Iikelihood of successful eradication
of Helicobacter infection in a subject to be treated or being treated for
the infection, irol)udiwiereinedeydl pf BeF-grntheashinpte oémithersbpet btlaivi the @rticd G

| evel in a sanple fromthe subject; (ii) conparison of the 1gGlevel with
a predeterni ned @@gtandirddNFst nelds preligGve bethelikelihddd)of\whedsesifill dadiesin of
lgGin the sanple fromthe subject below the control or 20 standard |evel

i s predictive of ;hRg kvdf8FiMearamRive ﬁié%ﬁ)‘ﬁﬁ@l‘c&'steﬁlﬂﬁi‘éﬂ 1@@&1&9&&1&@1\,@&%@?6' of

| gG above the control or standard level 1s predictive of the I hood of
eradi cation fail . ' hod -a rding to claim20 wherein the sanple
is a serum sanpl y“%ﬁ%’ﬁ%ﬁ@f@%ﬁ%ﬁu 00795 23 22. A nmethod according to
claim 20 wherein the sanple,is a saliva sanmple. 23. A nethod according to
any one of dai msmsgiadgceerdinga claim ltsﬁgleé%ﬂtﬂfecﬁa“&’?e@ et dmnlevel of 1gG
is established fromanalysis of sanples obtained from subjects not

i nfected by I pgymsthodaseprdingdalslagmtls onglaimd 6swhereistha Y- e leadi is detected.
pylori 5 and/or subjects infected by H pylori. 24. A nethod of predicting

the |ikelihood &y asucoesshssayer adi cati on of Helicobacter infectionin a
subject to be treated or being treated for the infection, including: (i)

determ natiqg, a /£artdAactaaindito tlaift 12NWhQEIN HEadapRAEOISA 9G level s in a
19. A method according to any one of claims 15 to 18, wherein the control or standard
10 level of TFN- y is established from analysis of samples obtained from subjects not
infected by H. pylori and/or subjects having successfully eradicated H. pylori
and/or subjects infected by H. pylori.

20. A method of predicting the likelihood of successful eradication of Helicobacter

infection in a subject to be treated or being treated for the infection, including:

15 @) determination of immunoglobulin G (IgG) level in a sample from the
subject;
(ii) comparison of the IgG level with a predetermined control or standard IgG
level,
(iii) wherein a level of IgG in the sample from the subject below the control or
20 standard level is predictive of the likelihood of successful eradication and a level

of IgG above the control or standard level is predictive of the likelihood of
eradication failure.

21. A method according to claim 20 wherein the sample is a serum sample.



sanple fromthe subject; 10 (ii) conparison of the IL-4 and/or |INF-y and/or
lgG levels with a predeterm ned control or standard IL-4 and/or |INF-y

and/ or | @@ byemdks respectively, wherein a level of IL-4 ipct/Agosenty e from
t he subject above the control or stasadard |evel is predictive of the

| i keli hood of successful eradication and a |evel of IL-4 below the control
or standard level is predictive of the likelihood of 15 eradication
failure, and wherein a level of INF-y in the sanple fromthe subject bel ow

the control 20r Asihathddmccdréivigho tlainp L@ diheiditheghmbpleds hiskléta daomit. of
successful eradication and a level of IFN y above the control or standard

l'evel is pregi C'A fﬁ%th%ﬁ at:afr(tnhg lf@sﬂ}h&fedomam@ badh St RReihahd Surol 8Pdlarkfird

wherein a | evel in thé sanple fromthe subject below the control or

anr vel Lo B £ L T e
the Iikelihood Offc:éatcragl gy %f l%rz and%r Sllijbj ects ﬁavmg successfully eradicated H. pylori
5 and/or subjects infected by H. pylori.
24. A method of predicting the likelihood of successful eradication of Helicobacter
infection in a subject to be treated or being treated for the infection, including:
1) determination a combination of IL-4 and/or INF-y and/or IgG levels in a
sample from the subject;

10 (i1) comparison of the IL-4 and/or INF-y and/or IgG levels with a
predetermined control or standard IL-4 and/or INF-y and/or IgG level respectively,
wherein a level of IL-4 in the sample from the subject above the control or
standard level is predictive of the likelihood of successful eradication and a level
of IL-4 below the control or standard level is predictive of the likelihood of

15 eradication failure, and
wherein a level of INF-y in the sample from the subject below the control or
standard level is predictive of the likelihood of successful eradication and a level
of IFN- y above the control or standard level is predictive of the likelihood of
eradication failure, and

20 wherein a level of IgG in the sample from the subject below the control or standard
level is predictive of the likelihood of successful eradication and a level of IgG

above the control or standard level is predictive of the likelihood of eradication

failure,

25 |



