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METHODS AND PRODUCTS FOR DIAGNOSING AUTOIMMUNE DISEASES AND
GASTRIC CANCER LINKED WITH ATROPHIC GASTRITIS

The present invention relates te methods and products for examining a persen having the

symptoms and/or biomarkers indicating an autoimmune discase and/or atrephic gastritis,

Paticnts with most autoimmune discascs arc at increased risk of atrophic gastritis of the
stomach mucosa, which carries with it an incrcased risk of stomach cancer and some other
discases, such as the discascs related to the deficiency of vitamin B12, zing, iren and caleium,

and an accompanying Helieobacter pylori (H. pylor) infection,

Atrophic gastritis 18 a chronic gastritis that affects the corporal mucesa. It is characterized
histelogically by chronic inflammation of the gastric mucosa with loss of glandular cells and
replacement by intestinal-lype epithelium and (ibrous Gssue. Clinically, it is characterived by
hypo- o achlorhydria and loss of intrinsic factor resuliing in pernicious unemia The
immunological biomarker ol pernicious anernia that is currently used is the presence of
autoantibodies Lo gastric parietal cells {AGPA), parietal cell antigen H,K-ATPase and intrinsic
factor. Only about 63% of patients with gastritis and H. pylori infection are AGPA posilive.
Mormal sabjects exhibil an age related increase in lhe incidence ol AGPA from 2 w0 8%.
Consequently, AGPA is nol sensitive and specitic enough for the diagnosis of atrophic

eastritis and related risks, such as gastric cancer, and reluted possible sutoimmune diseases.

The causes of autoimmune discases are still obsenre: Some are thought to be cither examples
of, or precipitated by, discases caused by afflucnce. For example, arthritis and obesity arc
known to be related, and the World [ealth Organisation states that arthritis is most common in
developed countries. Most autoimmune discases are probubly the result of muitiple
circumatances, for cramplc, a genctic predisposition triggered by an infection. Discases with a
complete autolmmune ctiology include acute disseminated encephalomyelitis, Addison’s
disease, ankylosing spondylitis, antiphospholipid antibody syndrome, diabetes mellitus type 1,
Goodpasture”s syndrome, Graves” discase, Guitlain-Barre syndrome. Hashimoto™s diseuse,
wiopathic throbocylopenie purpura, lupus erylhemuatosus, multiple sclerosis, myasthenia

gravis, pemphicas, rhevmatoid arthinits, 8jbgren’s syndrome and emporal arteritis. Discuses
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wilh a complete of partial autoimmuoe etiology are, for example, aplastic anemia,
autoimmune hepatitis, asloimmune cophororsi, celiac disease, Crobn’s disease, gestational
pemphicoil, Kawasaki's disease, Opsocionus myoclonus syndrome, opiic neuritis, Ord's
thyroidilis, pernicoius anemia, primary hiliary cirrhosis, Relter’s syndrome, Fakanasa's

S5 arterits, warm autoimmune hemolylic anemia and Wegener's granulomatosus.

Maost of these autoimmune diseases may presenl with alrophic gastritis of the slomach mucosa
with a high rigk of stomach cancer and some other diseuses, such as Helocobacter pylori and
the diseases reloted 1o the del‘iciency of vitamin B2, »inc. iron and calcium.

16
Consequently, there is need for a reliable diagnosis and sereening method for revealing

atrophic gastsitis in people with symptomatic or asymplomatic amloimmune disease.

An aim of the present invention is to solve at least some problems of the prier art, In

IS particular, it is an aim of the present invention to provide a mothod for examining a person
having symptomatic or asymptomatic autoimmune discase. Furthermore, it is an aim of the
preseat invention to provide method for cxamining a person having the symptoms and/or
biomarkers indicating atrophic gastritis. It is alse an aim of the present invention to provide
products for use in these methods.

20
One objeet of the present invention is thus to provide a method for cxamining a person having
the symptoms and/or biomarkers indicating an autoimmune disease. More specificatly, an
ohbject of the present invention is to provide 1 method for examining a person having the
symptoms and/or biomarkers indicating an sutoimmune discase {or the presence of atrophic

25 pastritis. The method comprises the measuring of at least one of the biomarkers indicating
atraphic gastrilis. Preferably, the biomarkers are selected [rom the groups of hiomarkers
comprising |) pepsinogen §, pepsinogen 1, pepsinogen 11 ratio, gastrin-17 and Helicobacter
pylort antibodies, 2) pepsinogen |, pepsinogen H, pepsinogen V1 ratio, gastrin-17, 3}
pepainogen 1. pepsinogen 1 pepsinogen 1 ratio Helicobucter pylori antibodies, 4)

30t pepsinogen . pepsinoegen 1. pepsinogen K1 ratio, and 5) pepsinogen L
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Another object of the present is to provide a methed for cxamining a persen having the
symptoms and/or biomarkers indicating atrophic gastritis for the presence of one or several
amoimmune discases. The method comprises that the person is examined for the presence of

the symptoms and/or biomarkers indicative of one or several autoimmune discases,

The invention provides also a combination of biomarkers for studying a biological sample
comprising onc or several biomarkers of one or several autoimmunc discases,
and one or several biomarkers indicative of atrophic gastritis. The biomarkers indicative for
atrophic gustritis are preferably scleeted from the groups of biomarkers comprising 1)

LG+ pepsinogen I pepsinogen 11, pepsinogen I ratio, gastrin-17 and Helicobacter pylori
antibodies, 23 pepsinogen 1, pepsinegen 11, pepsinogen I/11 ratio, gastrin-17, 3) pepsinogen I,
pepsinogen 11, pepsinogen I/H ratio, 1clicobacter pylosi aniibodics, 4) pepsinogen 1,

pepsinogen 11, pepsiaogen VI ratio, ot 3) pepsinogen L

i addition, the biomarker combination (the panel), which reveals awophic gasteins, may also
15 be abiomarker for one autoimmune disease or several auloimmune diseases.

The whole panel could be used on paticnts with previously unknewn antoimmune status: of in

patients, who are known 1o have antoimmune discase, hat in whom biomarkers for other

amtoimmune conditions as well as atrophic gastritis should be checked.

The method according to the invention is mainly characterized 1n that, what is stated in claim
200 1.

The biomarker according & the invention is mainly characierized in that, what is stated in

cluim § end a combination of biomarkers s mainly characterized in that, what is stated in

claim 9.

25 GastroPanel® and Gastroview ™ jnnovation, Australian docters Barry J, Marshall and J,
Robin Warren received the Nobel Prize for the discovery of Helicabueter pviori, and for
eiicidation of the role of this novel bacterium in gastritis and peptic ulcer diseases (1,2). The

GastroPanel® innovagoen allows practising physicians (0 beaetit from these significant
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tindings better than betore (3-3). These two discoveries together promote the development of

safe, cthical and cost effcctive evidence-based and preventative medicine.

With H. pylosi discovered as a causce of gastritis, publications of the Finnish Gastritis
Research Group, Professors Max Siurela and I'eniti Sipponcen, and co-workers, on chronic
gasiritis and atrophic gastsitis from the 707s and 80°s helped Professors Marshatl and
Warren to readize that the infection and gasuritis are connected to development of uleer
discases and stomach cancer. This rescarch work of the Finnish physicians, but also the
fralian rescarch group leaded by Professer Fransesco DiMario, has lnks to the
understanding of the injurious cffect of H. pylosi on gastric mucosa, and forms the

hackbone of the GasiroPancl® examination (6-13).

Conscquently, the GastroPanel® cxamination is based on the Finnish rescarch tradition into
chronic gastritis snd associated gastrie disesses on co-work with Professor Michael Samdoff
£11) snd on Professor Gsmo Suovaniemi'’s innovations, which have affected o the mivropiale
analyses workdwide and have heen nitlized quite extensively and sucvesslaily sinow the 7i's,
His innovations also resulted, among other thiags, in the rapid and massive development of
relinble and safe aon-radioactive microplale immunoassays, on which the GastroPane! @

ELISA-lests are based (14).

GastroPanel® biomarkers. Based on the comparative studies by the gastroscopy and
biopsy spocimien cxaminations, the biomarker tests of the Gastrol’anci® innovation,
pepsinogen [and L (PGL PGLL, gasteine 17 (G-17) and B, pylor IzAd&ig( antibodics, have
been validated to complement cach other so as to form a diagnostic pancl. H. pyiori Igd &
{25 antibodics arc a marker of H. pylord infection: the level of PG and the ratio PGIAGH
are markers of the function and structure of corpus mucosa; and the level of (-7, which is
usnally measured in a fasting blood sample, is @ marker the function and strueture of
antrum mueosa, The GastroSoft computer program is used in interpretation of the
CrasraPancl@ results. T'o obtain full benefit it is important to note that the Gastrolancl®
pomarkers (PG 1, PG H: G-17 and H. pyvlord 1gA & TeG antibodies ) are assayed lrom the
sume blood (plasma) sample as « panel, with the optional application of GastroSoft W aid

interpretation of the results (33, GastroPanel® examination is intended [or safe, ethical and

10
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cost elfective diagnoesis and screening of dyspepsia, [ pyled? infection and atrophic
gastritis and related risks (12-23). These risks include gastrie cancer, peptic uleer diseasc
and the deficieney of vitamin B2, iron, zinc and caleinm. GastroPancl® also aids in the
assessment of the development of gastroesophageal reflux discase (GERD) and its

5 complications, such as cresive csophagitis and Barrctt's csophagus, which may lead Lo
csophageal cancer. GastrePaneitd is suitable for diagnosis of atrophic gastritis as well as for
indication of the cause of atrophic gastritis. If the paticnt diagnosed with atrophic gastritis
based on PG, POYPGLE and G-17 levels does not have, and has net had, H. pyiorT infeetion
£H, pyiori IgA & 1g( antibody test and patient historyj, strophic gasiritis is very likely

14 causcd by autoimmunc discasc.

GastroView ™ biomarkers. It is known that the assay of H. pyiori infection alone docs not
diagnose airophic gastritis of the stomach mucesa, and, 1a addition, some H. pyfori tests are
not reliable {see Table). The GustroView ™ examination (H. pylori 1pA&Ie(G antibadies and
15 PG Land PGH) provides a reliable diagnosis of A. pylosi infection and the concentration of PG
fand PG in seram or plasma (4,5). This is aol sufficient to provide information on the
function and structere ol the whole stomach mucosa. This is because the PG | levet and PGI/
PG estio endy reveal alrophic gastritis of the gastric corpus, not thal of the gasiric antrum.
However, the normal results of the round-the-clock GustroView ™ examination from a non-
20 fasting blood (plasma) sample are sulficient to reveal that the stomach mucosa is healthy (nol
H. pylori infection aor atrophic gastritis). 1 the results are not normal, it is a strong indication
for the confirmation and further cxamination by the Gastrol’ancl® examination from a fasting

blood (plasma or serum) sample,

25  'The assessment of the fanction and structure of antrum mucosa by the GastroPancl®
examination is cxtremely important becagse atrophic gastritis starts in most cases from the
distal stomach (the antrum and its angulus), from which it may extend upwards to the corpus,
Low (-17 and H. pvlor 1gA& e aniibodics are biomarkers of atrophic gastritis of the
antrum. The paticnts with H. pyfort infection and low (G-17 cither have airophic antral

3 gastritis, andfor so cailed antral predominant gastritis characterized by high acid outpul and
high risk of peptic vlcer disease. These patients should undergo gastroscepy and biopsy

sample examinations due to an increased risk of the precancerous lesions or carly eancer in the
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antrum, Such paticnts may alse be at increased risk of the occurrence of GERID and its

complications.

Antrom afrephy and high acid secretion. GastroPanct® tests are usually done on 2 fasting
plasma sampic (24). If a paticat with /. pyiori infection and low (-17 docs not want 1o have
invasive gastroscopy, atrophic gastritis of the antrum can be confirmed or excluded by
assaying the concentration of protein-stimulated G-17 in plasma in addition to s fasting
CGustrolPanci® cxamination. In case of antrum atrophy, the fasting lovel of (G-17 is low due to
the absenec of the G-ecils and the protein stimulation cannot inercase the G-17 level, Gastele
acid in turn inhibits the scerction of (+ 17, and in cases with high intragastric acidity alenc,
protein stimulation clearly raises the plasma level of (G-17 (the G cell populatiosn in antrum is
normat). 1t is thus possible to distinguish the paticnts with atrophic gastritis in the antrum from
those whose low fasting concentration of (-17 1s entircly due to high acid sceretion. If the
antrum is not atrophied, protein stimulation increases the level of G-17 in the biood 16 over 5.0
pmolil. 1f the protein-stimulated G- 17 concentration is less than 5.0 pmol/i and the patient has
a H. pyleri inlection, it is very likely that the patient has atrophic gastritis of the untram

MUCHBA.

"The relation between low G-17, antrum atrophy and high acid secretion is explained by

the well known physiological feedback mechanism belween antrum and corpus. Palients
withoul H. pylori inlection and with G-17 fasting values of ess than 2.0 pmol/l, who have
increased (- 17 levels following protein stimulation, may be at risk of the severe complications
ferosive csophagitis and Barrett’s csophagus) of sastrocsophageal reflux discase (GURD3,
‘This risk is significantly more likely if the fasting level of G-17 is 1.0 pmol/i or lower, PG Eis

normal or high in these pationts {19).

The deteetion of (-17 and subscguent carly dingnosis of atrophic gastritis of the antrum
provides possihilitics to find paticnts at significant risk for gastric cancer in the gastric antrum,
and offers tools to delineate subjects at particular risk for peptic ulcer discases. 1t is also
important that the diagnosis of atrophic gastritis, Hmited {0 gastric corpus {fow PGE and low
PG T/ PG D, is confirmed by the high G-17. This is due o the physiological feedback

mechanism between the corpus and antrum, where lack of PGY and the conseguent lack of acid
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segretion resulls in inereasc of G-17 production and secrction. On the other hand, low plasma
level of G-17 with low PG (and/or low PGP ratio) enable to delineate patiems at highest
risk for gastrie cancer, i.¢., those with cxtended and severe atrophic gastritis in both antrum
and corpus. These and semce other facts below demonstrale how extremely important s the use
of the validated combination of PG I and PG 11 with G-17 and H. pyleri 1gA&lg( antibodics

{The GastroPancl® innovatien).

Gastrin-17 and the visk of gastric cancer and peptic ulcer disease. A person with moderate
or severe atrophic gastritis in the antrum {Jow G-17 and H. pylor lgA&IgG antibodics) has an
|8 times higher risk Tor stomach cancer thar a healthy person. A person with moderate or
severe atrophic gastridis in the corpus (low PG and for Tow PG 1/ PG N and high G-17) has
“only™™ 5 times higher risk to have stomach cancer than a healthy person. 1f both the corpus
and antrum have moderate or severe atrophic gastritis, the risk of cancer ts Y times higher
£10). This mformation, among other things, helps 1o realize how extremely important {safe,

ethical and cost etfective; fege «réis) it is to test €3-17 due to the risk of gastric cancer.

Gi-17 is alse a biomarker for the risk of peptic uleer discase. Bleeding peptic uicers, which are
severe complications of pepue aleer diseuse and increasingly due 10 the use of NSAIR
medication, are kiiling 200 — 300 people / year in Finland (the population 5,2 million}. To
compare, seme 400-600 people die annuatly from advanced gasiric cancer. Proper diagnosis
of people at risk of peptic uleer disease by GastroPaneld® would save people from unnecessary
complications, and even [rom death. In addition, i is conceivable that screening of people at
age over 45 in Finland with GastroPanel® would suve 230 — 300 people annually itom

unnecessary death due o gastric cancer (patients could be feund al a cursble stage (11).

Asymptomatic GERD and NERD vs. ERD. GastroPanel® examination also identifies
asymplomatic patients (approx. one third of GERD patients} who are at risk of GHREY's
complications, and improves the accuracy of diagnostics in GERIY patients. Among GERD
patients with hearstburn symptoms, NERD {non-erosive reflux disease) is likely if the fevels of
GastroPanei® biomarkers, including G-17, are normal. FRID (erosive reftux disease) s turn is
tikely i GastroPanel® is normald except for fow G-17 level (<1 pmo¥il). PG T keved may or
may not be high (over 165 pg/l). HRD is a scrious discase and requires offective proton pump

inhibitor (PPLy therapy, In some cases, LRD may develop into Barrett’s csophagus and cven to
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esophageal cancer. Somc authors have started to promote (rastrolPanei® for the differential

diagnosis of NERD and ERD {Gut 20506, 55 suppl VA 2067).

GastroPanel® examination before PPI medication. GastroPanci® examination is
applicable and usctul to be used prior to the PP medication, {e ensure that the patient docs not
have atrophic gastritis and hypochlorhydric or even achlorhydric stomach. In addition, PPI
treatment can alleviate, and thercfore mask, symptoms of scrious discases such as gastric

cancer and biceding peptic ulcer, and may thereby delay the proper diagnosis and treatment.

Hypochlerhydria due to corpus atrophy and PPls. Hypochlothvdria caused by corpus
atrophy and PPIs also makes the person susceptible to the colonizatien of the stemach with
microbes from oral cavity or from lower gut. In consumption of carbohydrates, which form
part of most balaneed meals, the colonized oral bacteria can clieit the production of
carcinogenic seetaldehyde by lermentation in the stomach. Hypochlorhydria of the stomuch is
agsociated with a strongly increased risk of gastric cancer (26-27). 'The decreased intestinal
absorption ol catcium due to atrophic gastritls end long-term PP therapy predisposed 1o a risk
for, e.g., asteoporosis and hip Tractures (28). In addition, hypochlorhydric states, such us
atrophic gasteitis and partisl gastrectomy, have long heen known to be causes of iron

deficiency anemia (293

Deficiency of vitamin B12, Undiagnosed atrophic gastritis often leads to vitamin B12
deficieney, which appears to affeet up to 109 of the clderly population {18). Vitamin B12
deficicney is considered to be associated with development of dementia, dopression and
peripheral acuropathics. In all tissucs and cells, it inercascs in the concentrations of
homocysteine that is considered an independent risk factor for atherosclerosis, heart attacks
and strakes. Vitamin B12 deficiency and its couses are reversible if detcoted and treated carly,

but, unfortunately, this is rarcly the casc,

GastroPanel® Summnary. When GastroPancl® indicates the gastric mucosa is healthy, the
dyspepsia sympioms are olten caused by functional dyspepsia or another discase aot involving
the gastric mucosa. GastroPanel® can be used to differentiate the patients who really need

gastroscopy from those who do not need # urgently. In this way itis possible to save and

10
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rationalize limited endoscopy resources for more impostant purpescs. As much as 30% of

dyspepsia symptoms may be of colon origin, especially in elderly population.

in addition, by considering that patients with atrophic gastritis and related risks (gastric
caneer, peptic vleer discase and the deficicney of vitamin B2, iron, zinc and calciom) are
olien asymplomatic, GastroPanel® screening of the whole population over 45 years ol age
would help to find the individuals who reguire gasiroscopy. This may be carried out with litde
or no significant change in total number of gastroscopics nevded compared to the current
situation, but it wouk? result in a significant improvement in the carly deiection and treatnient
of scrious discase. In addition o diagnosing H. pylori and atrophic gastritis, GastroPanel®

resuits can be used in assessment the patienl’s suitabifity and need For PPL weatment and the

risk of complications of GERD.

Replacement of H.pylori (- urea breath test and stool antigen test with GastroPanel®,
The above presented facts emphasize why dyspepsia and H. pylori patients should not be
sested by the “'(- urea breath test or stool antigen test, even though they are included in the
current “test and treat” strategy. They only detect H. pylori infection but nothing else, and can
be unreliable even in the proper diagrosis of the on-going H. pyleri detection {see Table and
Strategies | - 5). The B urea breath test and stool antigen test give 40 — 50 % false negative
resuils iF the patiert has atrophic gasteitis: MALT ymphoma: or bleeding peptic uleer discase:
or il e patient has currently reecived antibiotics or PPEs (30-36). These arc cases whore the
reliable M. pylori detection and treatment would be cspecially important. H pylori 1gA & 1gG

antibedy test combination does not have these types of false negative resulls,

tn addition, there is another reason for using the H. pylori 19A & g antibody test
combination of GastroPanel® examination for H. pylori delection {37,38): "Nearly all infecled
individuals (>90%%) cxhibit H. pylori-specific IgG antibodics, Most (approximately 7(0%) of
these individuals also cxhibit IgA antibodics. Approximately 7% of infected individuals are
positive for [gA antibodics bui negative for Igli antibodics: the reason for this aberrant

FOSpPONSe reimains uackear,”

By referring fo bis own studics and the scientific Hterature Professor Pasechnikov of al

conclude the Tolfowing (16); "The unalysis of the literuture dats and results of our own

10
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rescarch allow us to conclude that the serious medical and ethical probicms of the “test and
treal’” strategy can be correeted simply and cconomically by replacing its - urea breath - or
stool antigen st by the Gastrol"anel®@ examination. Talley et al. (2004} indicate that in many
countries, such as Sweden and the US| the “test and treat” strategy alone is not considered

5 sufficient (3%). The H. pylori tests of the “test and treal” strategy docs not tind atrophic
gastritis and rclated risks, such as gastric cancer and precancerous Iesions, which should be
confirmed by gastroscopy and biopsy specimen examination and would be successtully
treated. Conscquently, GastroPancl® & gastroscopy and biopsy specimen cxaminstions reveal
patients with precancerous lesions and carly stage gastric cancers, and, therefore, save people

1 from nnnecessary deaths because of gastric cancer.” (sce Table and Strategics 1-3),

GastroPanel® helps to avoid malpractice and its consequences. The usc of (. urea becath
test or sioel antigen iest delays correet diagnoses and {reatments and may fead to malpractice
and even unnecessary deaths due L, lor example, misdiagnosed gastric cancer and bleeding

15 peplic uleers. In addition, the use of inaccurate and even misleading tests causes unnecessary
costs [or healtheare, social security, insurance companies, employers, and lor patients
themselves. Now, when the GastroPanel® examination is available, il is reasonable and ethical
10 give up the old sests (PC- urea breach test or stool antigen test) in the diagnosis and
treatment of the patieais with dyspepsia, H. pylori infection and atrophic gastritis with related

20+ risks {gastric cancer, peplic ulcer disease and the deliciency of vitamin B12, iron, zinc and

calcium).

Opinion leaders, loboratories and doctors have an unguestionable authority and responsibility

o recemmend, offer and use the best possible cxamination and treatments that are available,
25 'Today, there are only two available options in proper and comprehensive, safe and cthical

examination of the stomach mucese. These are @ 1} gastroseopy and histological cxoemination

of biopsy samples and 2) Gastrol’ancl® cxamination.

Grastrol’anci® cxamination is particularly prefereed in primary care and hezlth screening
30 especially il the endoscopie resources ase insu{ficient. When comparing GastroPanel® and
gastroscopy, accurate diagnosis cannot always be muade [rom a few hopsy specimens. In

patients with atrophic gastritis, positive serology (H. pylon Il A&leG antibodies) results may
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indicate an ongoing H. pylori infection in spite of negative ¢ urea breuch test and histelogy
results (33-36) In addition, the histological diagnoses of two pathologists may diverge. The
quality of histology is strongly dependent on expericnee and competenee of the

gastrocnterologist and pathologist.

GastrolPancl® is not associated with such problems since the biemarkers determined in blood
give objective infermation on the function and structure of the stomach mucosa irrespective of
the persen examining them, If there are alarming changes in these biomarkers, the
Gastrol’ancl® cxamination must be followed by u carcful gustroscopy. In such a case, the

LG+ information provided by GastroPancl® is very helpful (22, 403, The Gastrel*anci®
examination prevents unaececssary gastroscopics and helps target the use of sparse endoscopic
resources appropriately, particulardy tor the sercening ot coloreetal cancer. The dyspeptic
paticnts age 50 or over, whose stemach mucosa is found to be healthy, should be referred fora

colonoscopy, as almost kalf of stomach pains and disorders may be colon.related.

in medicing, it is obvious that good diagnostics go hand-in-hand with proper treatment. The
husiness world us well as Food and Drug Administration (FIXA} regulators are increasingly
huilding this undesstanding into product development by supporting co-development of new
drugs with development of diagnostics. 'This new development and the combination of the

20 GastroPanel® disgnostics with the PPI treatment of GERID as well as with the antibiotics and
PP ueatment of H. pylori infection would promote the safe, ethical and cost effective

evidence based and preveatative medicine.

Castrolancl® cxamination should be required by the authorities befere the reimbursement of
25  the costs of any P reatment of GERD. In addition, a rcliable diagnesis of H. pyvlent infection

with related risks made by the GastroPancl® cxamination or professionally performed

gastroscopy and biopsy specimen examination {gastroscopy) should be the hasis for the

reimburscment of the costs of the A, pyiori cradication treatment.

3 This quidance and contribution, Tor the development of the sale, ethical and cost efleclive

evidence hased and preventutive medicine, witl substantially reduece the costs of health care as
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well as prevent discascs, promote wellbeing and cven save unnccessary deaths, for

cxample, duc to gastric cancer and biceding peptic ulcers.

Crastroscopy has been the only method employed for the safe screening and diagaosis of
dyspepsia, atrophic gastritis and gastric cancer, which is the sccond most common cause of
cancor-related deaths worldwide. After evaluating the risk of atrophic gastritis and gastric
cancer with GastroPanel® tests, researchers have concluded that serum pepsincgens, gastria-
L7 and Helicobcter pylori antibodics can be ecmployed effectually to sereen for dyspepsia,

atrophic gustritis and gastric cancer (11,13-16,21-23,41.42),

Screening of atrophie gastritis and related risks (gastric cancer, peptie uleer discase, the
deficicney of vitamin B 12, iron, zinc and calciom) is now considered the standard of care for
persons age 45 and elder, 1is ormission might be a freguent source of litigations duc to
malpructice, what it has been considered Lo he in a case of the omission ol coforectul cancer

screening [or pessons age 50 or over (43).

in order to avoid malpractice and save people from, e.g., unnecessary deaths because of gastric
cancer the serious medical and ethical problems of the “test and treal” strategy should be
corrected simply and economically by replacing its PC- urea breath test o7 stoot antigen (est

hy the GasiroPanel @ examination {16).

Tuble, Summury of the data provided by the Gastrolfancl® cxaminaion and (he B upen breath — or

stool antigen test of the test and tread” steategy. The GastroSolt progeam supplies a patient report. The
reports produced by (GastroSoft are based on clinical stndies comparing the results of GastroPanel®

examigations with results from gastroseopy and biopsy examinations (www hiohit.conygastrosoft ),

The serious medical and silical problems of the “test and treat” strategy can be corrected simply and
. . o LA - . - TM
coonomically by replucing its C- urca breath test or stool antigen test by the GaslroView round-
the-clock examination (www.gastrovicw.con, www.gastroprofile com) or GastroPuncel® examination

{ www . gastropanelnet . www biohit.com [ Diagnostics / Literatore).
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‘When GastroPanel® indicates the gastric mucosa is
healthy, the dyspepsia comphabnts are often cansed by
functional dyspepsia or another disease not involving the

Bustfic Mucosa,

H. pylori inlection (gastritis) YFES NOT RELIABLE (D)
Agrophic gastritis (damaged and severely dysfunctional Y18 NO

gastric mucosa of the corpus or antram or both)

- The visks atrophic gas
" Gastric cancer (in antrom and / or corpus}' YEHS (2) T NO
Vitamin Bi2 deficiency {corpus) YES NO
Calcium, zine and iron deficiency {(corpuos) YES (7) NO

Peptic uleer disease (antrum) YES (3) NO
. The fk s . ottt i
- Esobﬁagilis and Barrett’s esophagus

YES (4)

YES NO
Treatment of IL pyfor infection YES 8y NOT RELIABLE (D)
Determination of vitzmin B12 and homocysteine YIS NO
DPetermination of calctum and iron YES NO

Follow-up examination to monitor

the incidence of atrophic gastritis YES {5} NO
the healing of the M. pylori infection YEHS NOT RELIABLE (D
the healing of atrophic gastritis YES NO

(1) Ehe PC- urea breath - and stool antigen 10815 give 40 — S0 9% false nogative results # (he patient has &) atrophic gastritis and
reatated risks, b} MALT lvmphoma or ¢ bleeding peptic ulcer disease or d) if the patient is currently receiving antibiotics or
PPIs {proton pump inhibitors). The GustroPaneld® H. pylori InA & 1gG antibody test combination does not have these tvpes of
False negative results,

{2) Therisk of gastric cancer is very low withowm atrophic gastritis in corpus, antrum or both. But in some cases, a A pyler infection
without histologically observable atrophic gasitis may be associated with gasioie cancer and peptic aloer discase.

(3} No peptie ulcer disease with corpus atrophy {no acid, no vlcer). The risk of peptic ulcer disease is very fow without aptruny
atrophy.

{4)  Normai (30 - 160 ug /) or bigh pepsinogen 1 and / or pepsinogen [ and pepsinogen I ratio in association with low gastrin-17
{below 1.0 pmol /) may indicate high acid {13CH output and risks tor the complications of gastroesophageal reflux disease

(GERD).
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{5}  When the incidence of H. pylori -related atrophie gastritis is monitored, the patient can be offered targeted. safe treatment at the
vight time. The aeed for medication and the costs and adverse effeets of medication can thes be reduced, 1 the patient bas bees
dizgnesed with peptic uleer disease (gastric or duodenal uleer), the M. pvlori infoction bas to be treated (83, 1t should also be
treated i the patient has atrophic gastritis. The patient and the doctor may alse agree on eradication treatment For other reasons for

5 example when the patient’s close relatives have been dingnosed with gastric cancer.

{6} Press Release: The 20035 Nobel Prize in Physiclogy or Medicine. 3 October 2003 jointly to Bacry Marshall and I. Robin Warren
for their discovery of “the bacterivm Helicobacter pyfori and its role in gastritis and peptic plcer disease’™ - “An indiscriminate
use of antibiotics to eradicate Helicobacter pylovi also from healthy cavciers would lead to severe problems with bacterjal
resistance against these important drugs. Therefore, reatment agatnst Helicobacter pylovi should be nsed restrictively in patients

10 without documented gasiric or duodenat uleer disease.” hitp//oobelorize org/medicine/aureates/2005f/prass himl

{7} Adequate sbsorption of dietary calcium requires normal acid secretion that is impaired in atrophic gasteitis and in long term PP
therapy. Subsequentty, calcium is not absorbed normally in the gut, asd the subjects are at risk for osteoporosis and hip fraciare.
Hypochiothydric states such as atrophic gastritis and partial gastrectomy have long been knowa to cause iron delicieney anemia.
{8) Pepsinogen F level below 10 - 15 pg /L iwo months after the weatment indicates that the . pylori eradication 15 sueceeded.
15 Increased level of pepsinogen H {over 10 pg /) indiceates active A, pylori gastritis o inflamation due o the sse of non-sieroidal

anti-inflanmmatory drags (e.g. aspiring o srong alechol. Die. Liver Dig. 2005 Jab 37(7n301.8. Epub 2005 Apr 18,

Conclusions on the use of GastroPanel® in the evaluation of gastric cancer risk. The
detection of G-17 and subsequent early diagnosis of atrophic gastritis of the antrum provides
possibilities to find patients at significant risk for gastric cancer in the gastric antram, and

20 offers tools to delineate subjects at particular risk for peptic uleer diseases. It is also important
that the diagnosis of atrophic gastritis, limited o gastric corpus (low PGl and low PG 1/ PG
11}, 1s confirmed by the high (G-17. This is due to the physiological feedback mechanism
between the corpus and antrum, where lack of PGI and the consequent lack of acid secretion
results in increase of (3-17 production and secretion. On the other hand, low plasma level of

25 G-17 with Tow PG (andfor low PGEPGH ratio) enable to delineate patients at highest risk for
gastric cancer; t.e., those with extended and severe atrophic gastritis in both antrum and
corpus. These and some other facts below demonstrate how extremely important is the use of
the validated combination of PG L and PG 1 with G-17 and H. pylori 1gA&lgG antibodies

{The GastroPanel® innovation).

30 Tests comprised for example in GastroPanel® abd GastroView ™ combined with
autoantibody tests. When performing GastroPanel® together/after/before with additional
tests, such as autoantibodies to the parietal cells and/ or intrinsic factor as well as antibodies or
any other biomarkers to any other autoimmune diseases, these tests (GastroPanel® and an
autoimmune biomarker or with an autoimmune biomarker panel) serve as confirmation of

35  each others’ results in case of autoimmunity, and help decide a strategy for fusther



15

25

(36) JP 2015-222271 A 2015.12.

WO 2009/053537 PCT/FIZ008/050602

15
characterization of the condition o select the best treatment scheme. 'The biomarker
combination (the panel), with or without the diagnosis of Helicobacter pylori, of the PG 1, PG
H and gastrin-17 biomarkers with one biomarker or several biomarkers of the any autoimmune
discase reveals the risk of stomach cancer or precancerous lesions or early cancer. In addition,
these combinations (panels) reveals autoimmune diseases or their risks including even
asymptomatic and inoperable gastric cancer could he revealed, for example, in auloimmune

discase.

Usefulness of GastroPanel® for screening of atrophic gastritis patients with autoimmune

thyroid diseases

Corpus restricted atrophic gastritis seems to be associated with autoimmune thyroiditis as well
as other mitoimmunity processes. Conversely, patients with autobmmune thyroiditis seems to
be affected by corpus atrophic gastritis and, in turn, be at risk of gasiric neoplasms. A work
aimed to explore gastric mucosa status with GastroPanel® in a cohort of 61 patients with
Graves or Hashimoto diseases, demonstrated that about twenty percent of the patients
presented a serological pattern suggestive of corpus atrophic gastritis. Of the patients 18% had
atrophy, 25 % had gastritis and 57 % were normal. In patients having atrophy: PGI <25ug/L,
(-17>15 pmol/L. Patients having gastritis: PGI>10 pg/L, 1gG-11p>42 U/L. Normal patients:
25<PGI=100 pe/l., PGI<Ope/l., 2.5 < G-17>7.5 pmol/L., 1gG-Hp<d4 U/ A very high
percentage had corpus atrophic gastritis, if compared to the general population. Upper GI
endoscopy with biopsies confirmed in 90% of the patients with low PGl levels the diagnosis
of atrophic gastritis. These resulis suggest to screen with GastroPanel® with all patients with

autoimmune thyroiditis.
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A method for examining a person having the sympioms and/or biomarkers

mdicating an autoimmune disease, said method comprising

- obtaining a biological sample from the person,

- quantitavely measuring at least one of the biomarkers selected from the
groups of biomarkers comprising 1} pepsinogen 1. pepsinogen 1,
pepsinogen ¥I1 ratio, gastrin- 17 and Helicobacter pylori antibodics, 2)
pepsinogen 1, pepsinagen I, pepsinogen I ratio, gastrin-17, 3)
pepsinogen 1, pepsinogen I, pepsinogen V1T ratio Helicobacter pylor
antibodies, 4) pepsinogen |, pepsinogen 11, pepsinogen VI ratio, and 5)
pepsinogen [ from said biological sample, and comparing the value

obtained to the cut-off values or reference ranges,

The method according to claim 1, wherein the pgpsinogen 1 concentration in
said sarnple is close to the lower limit or below the reference range or cut-
off value and PGI/PGHI ratio 1s close to the lower Limit or below the
reference range or cut-off value and gastrin-17 concentration is close to the
upper Hmit or above the reference range, said values being indicative for

atrophic gastritis.

The method according to claim 1 or 2, wherein the reference range for
pepsinogen 1 value is 38 -~ 160 pgdd, for pepsinogen ¥ 3 - 20 pg/l, for
PGIPGH ratio 3 or below 3, for Gastrin-178 (stimulated) value 5 - 30
proal/l, for Gastrin-178 (fast) 2 - 10 prael/] end the reference range for
HPAB 0 — 30 EILL

. The method according 1o any one of ¢claims 1 to 3, wherein typicat cut-off

values for the biomarkers are selected from the group comprising:
pepsinogen 1 30 ug/l, PGUPGI ratio 3, Gastrin-178 (stimulated) value 3
pmol/l, Gastrin-178 {fast) 2 pmol/t and HPAB 30 EfU.
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A method for examining a person having the symptoms and/or biomarkers
indicating atrophic gastritis, said method comprising that the persen is
cxamined for the presence of the symptoms and/or biomarkers indicative of

ane or several autoimmune diseases,

The method according to any one of claims 1 to 5, wherein the biological

sampie is biood, serum or plasma sample.

The method according to any onc of claims 1 to 6. wherein the autoimrunc
discase 15 sclected from the group comprising discascs with a complete
autoimumune chiology including, for example, acute disseminated
encephalomyelitis, Addison’s disease, ankylosing spondylitis,
antiphospholipid antibedy syndrome, diabetes metlitus type 1,
Goodpasture’s syndrome, Graves' disease, Guillain-Barre syndrome,
Hashimoto’s disease, idiopathic throbocytopenic purpura, fupus
erythematosus, multiple sclerosis, myasthenia gravis, pemphicus,
rheumatoid arthirits, 8j6gren’s syndrome and temporal artenitis and diseases
with a corplete or partial autoimmune eticlogy, for example, apiastic
anemia, auteinumune hepatitis, autolmmune oophororsi, celiac disease,
Crohn’s disease, gestational pemphicoil, Kawasaki's disease, Opsoclonus
myoclonus syndrome, optic neurisis, Ord’s thyroiditis, pernicoius ancmia,
primary biliary cirrhosis, Reiter’s syndrome, Takauasu's arferitis, warm

autoimmune hemoiytic ancmia and Wegener's granulomatosus,

A bigmarker selected from the groups of biemarkers comprising

1) pepsinogen 1. pepsinegen 1, pepsinogen I/1T ratio, gastrin-17 and
Hclicobacter pylori antibodics, 2) pepsinogen 1, pepsinogen 11, pepsinogen
T vatio, gastrin-17, 3) pepsinogen T, pepsinogen I, pepsinogen V17 ratio
Helicobacter pylor antibodies, 4) pepsinogen 1, pepsinogen L, pepsinogen
/11 ratiy, and ) pepsinogen |,

for examining a person having the symptoms and/or biomarker indicating an
autoimmune discase for the presence of atrophic gastritis; and/or

for ¢xamining a person having the symptoms and/or biomarker indicaiing

atrophic gastritis for the prescnce of onc or several sutoimmune discascis).
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9. A combinastion of biomarkers for studying a biclogical samplc comprising

onc or several biomarkers of onc or several autoimmunc discascs, and
one or several biomarkers setected from the groups of blomarkers
comprising 1) pepsinogen I, pepsinogen 1, pepsinogen /11 ratio,
gastrin-17 and Helicobacter pylori antibodies, 2} pepsinogen T,
pepsinogen 11, pepsinogen 11T ratio, gastrin-17, 3) pepsinogen i,
pepsimogen 11, pepsinogen I/ ratio, Helicobacter pylori antibodies, 4)

pepsinogen 1, pepsinogen I, pepsinogen FI ratio, and 5) pepsinogen T

(87} Abstract: The preseat invention relates to a method for examining a person having the symptoms and/or biomarker indicating
an auioimmune disease for the presence of atrophic gastritds. The biomarker combination, which diagnoses atrophic gastritis, acts
also as a part of a biomarker panel that helps diagnosis and assessment of autoimmune discase as weil. The invention relales also 1o

products used in these methods.
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