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The present invention relates to a method for examining a
person having symptoms and/or biomarker indicating an
autoimmune disease for the presence of atrophic gastritis.
The biomarker combination, which diagnoses atrophic gas-
tritis, acts also as a part of a biomarker panel that helps
diagnosis and assessment of autoimmune disease as well. The
invention relates also to products used in these methods.
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PRIORITY

[0001] This application claims priority of the international
patent application number PCT/FI2008/050602 with interna-
tional filing date of Oct. 27, 2008 and priority date of Oct. 26,
2007 from U.S. provisional application No. 61/000,601. This
application also claims priority of the U.S. provisional appli-
cation No. 61/280,186 filed on Oct. 30, 2009.

FIELD OF THE INVENTION

[0002] The present invention relates to methods and prod-
ucts for examining a person having the symptoms and/or
biomarkers indicating an autoimmune disease and/or atro-
phic gastritis.

[0003] Patients with most autoimmune diseases are at
increased risk of atrophic gastritis of the stomach mucosa,
which carries with it an increased risk of stomach cancer and
some other diseases, such as the diseases related to the defi-
ciency of vitamin B12, zinc, iron and calcium, and an accom-
panying Helicobacter pylori (H. pylori) infection.

[0004] Atrophic gastritis is a chronic gastritis that affects
the corporal mucosa. It is characterized histologically by
chronic inflammation of the gastric mucosa with loss of glan-
dular cells and replacement by intestinal-type epithelium and
fibrous tissue. Clinically, it is characterized by hypo- or achlo-
rhydria and loss of intrinsic factor resulting in pernicious
anemia. The immunological biomarker of pernicious anemia
that is currently used is the presence of autoantibodies to
gastric parietal cells (AGPA), parietal cell antigen H,K-AT-
Pase and intrinsic factor. Only about 65% of patients with
gastritis and H. pylori infection are AGPA positive. Normal
subjects exhibit an age related increase in the incidence of
AGPA from 2 to 8%. Consequently, AGPA is not sensitive and
specific enough for the diagnosis of atrophic gastritis and
related risks, such as gastric cancer, and related possible
autoimmune diseases.

[0005] The causes of autoimmune diseases are still
obscure: Some are thought to be either examples of, or pre-
cipitated by, diseases caused by affluence. For example,
arthritis and obesity are known to be related, and the World
Health Organisation states that arthritis is most common in
developed countries. Most autoimmune diseases are probably
the result of multiple circumstances, for example, a genetic
predisposition triggered by an infection. Diseases with acom-
plete autoimmune etiology include acute disseminated
encephalomyelitis, Addison’s disease, ankylosing spondyli-
tis, antiphospholipid antibody syndrome, diabetes mellitus
type 1, Goodpasture’s syndrome, Graves’ disease, Guillain-
Barre syndrome, Hashimoto’s disease, idiopathic throbocy-
topenic purpura, lupus erythematosus, multiple sclerosis,
myasthenia gravis, pemphicus, rheumatoid arthritis,
Sjogren’s syndrome and temporal arteritis. Diseases with a
complete or partial autoimmune etiology are, for example,
aplastic anemia, autoimmune hepatitis, autoimmune
oophororsi, celiac disease, Crohn’s disease, gestational pem-
phicoil, Kawasaki’s disease, Opsoclonus myoclonus syn-
drome, optic neuritis, Ord’s thyroiditis, pernicious anemia,
primary biliary cirrhosis, Reiter’s syndrome, Takauasu’s
arteritis, warm autoimmune hemolytic anemia and Wegener’s
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granulomatosus. Preferably, the list also includes dermato-
logical pathologies, such as vitiligo.

[0006] Most of these autoimmune diseases may present
with atrophic gastritis of the stomach mucosa with a high risk
of stomach cancer and some other diseases, such as Heloco-
bacter pylori and the diseases related to the deficiency of
vitamin B12, zinc, iron and calcium.

[0007] Autoimmunity is a complex phenomenon possibly
involving biologically different organs. This means that in
same patient it is possible to find, besides thyroid autoimmu-
nity, for example celiac disease, diabetes, dermatological
pathologies, such as vitiligo, and of course atrophic body
gastritis.

[0008] Consequently, there is need for a reliable diagnosis
and screening method for revealing atrophic gastritis in
people with symptomatic or asymptomatic autoimmune dis-
ease.

SUMMARY OF THE INVENTION

[0009] An aim of the present invention is to solve at least
some problems of the prior art. In particular, it is an aim of the
present invention to provide a method for examining a person
having symptomatic or asymptomatic autoimmune disease.
Furthermore, it is an aim of the present invention to provide
method for examining a person having the symptoms and/or
biomarkers indicating atrophic gastritis. It is also an aim of
the present invention to provide products for use in these
methods.

[0010] Oneobject of the present invention is thus to provide
amethod for examining a person having the symptoms and/or
biomarkers indicating an autoimmune disease. More specifi-
cally, an object of the present invention is to provide a method
for examining a person having the symptoms and/or biomar-
kers indicating an autoimmune disease for the presence of
atrophic gastritis. The method comprises the measuring of at
least one of the biomarkers indicating atrophic gastritis. Pref-
erably, the biomarkers are selected from the groups of biom-
arkers comprising 1) pepsinogen I, pepsinogen II, pepsinogen
V1 ratio, gastrin-17 and Helicobacter pylori antibodies, 2)
pepsinogen I, pepsinogen II, pepsinogen I/1] ratio, gastrin-17,
3) pepsinogen 1, pepsinogen 11, pepsinogen /11 ratio Helico-
bacter pylori antibodies, 4) pepsinogen I, pepsinogen I1, pep-
sinogen /1l ratio, and 5) pepsinogen [.

[0011] Another object of the present invention is to provide
amethod for examining a person having the symptoms and/or
biomarkers indicating atrophic gastritis for the presence of
one or several autoimmune diseases. The method comprises
that the person is examined for the presence of the symptoms
and/or biomarkers indicative of one or several autoimmune
diseases.

[0012] The invention provides also a combination of biom-
arkers for studying a biological sample comprising one or
several biomarkers of one or several autoimmune diseases,
and one or several biomarkers indicative of atrophic gastritis.
The biomarkers indicative for atrophic gastritis are preferably
selected from the groups of biomarkers comprising 1) pepsi-
nogen 1, pepsinogen II, pepsinogen I/II ratio, gastrin-17 and
Helicobacter pylori antibodies, 2) pepsinogen I, pepsinogen
11, pepsinogen I/II ratio, gastrin-17, 3) pepsinogen I, pepsi-
nogen 11, pepsinogen I/I1 ratio, Helicobacter pylori antibod-
ies, 4) pepsinogen I, pepsinogen II, pepsinogen I/II ratio, and
5) pepsinogen 1.
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[0013] 1In addition, the biomarker combination (the panel),
which reveals atrophic gastritis, may also be a biomarker for
one autoimmune disease or several autoimmune diseases.
[0014] The whole panel could be used on patients with
previously unknown autoimmune status; or in patients, who
are known to have autoimmune disease, but in whom biom-
arkers for other autoimmune conditions as well as atrophic
gastritis should be checked.

[0015] The method according to the invention is mainly
characterized in that, what is stated in claim 1.

[0016] The biomarker according to the invention is mainly
characterized in that, what is stated in claim 10 and a combi-
nation of biomarkers is mainly characterized in that, what is
stated in claim 11.

DETAILED DESCRIPTION OF THE INVENTION

[0017] An inverse relationship is present between atrophic
gastritis, particularly corpus atrophic gastritis, and the num-
ber of autoimmune diseases in the same subject. It has sur-
prisingly been found that, when only one autoimmune disease
is found in the patients, about 15% of the subjects experience
atrophic gastritis, opposite to about 20% in the group having
at least 2 autoimmune diseases, and about 50% in the group
showing the presence of three or more autoimmune disorders.
[0018] Thus, autoimmunity plays a crucial role in deter-
mining the damage in the body (corpus) of the stomach.
[0019] GastroPanel® and GastroView™ innovation. Aus-
tralian doctors Barry J. Marshall and J. Robin Warren
received the Nobel Prize for the discovery of Helicobacter
pylori, and for elucidation of the role of this novel bacterium
in gastritis and peptic ulcer diseases (1,2). The GastroPanel®
innovation allows practising physicians to benefit from these
significant findings better than before (3-5). These two dis-
coveries together promote the development of safe, ethical
and cost effective evidence-based and preventative medicine.
[0020] With H. pylori discovered as a cause of gastritis,
publications of the Finnish Gastritis Research Group, Profes-
sors Max Siurala and Pentti Sipponen, and co-workers, on
chronic gastritis and atrophic gastritis from the 70’s and 80’s
helped Professors Marshall and Warren to realize that the
infection and gastritis are connected to development of ulcer
diseases and stomach cancer. This research work of the Finn-
ish physicians, but also the Italian research group leaded by
Professor Fransesco DiMario, has links to the understanding
of the injurious effect of H. pylori on gastric mucosa, and
forms the backbone of the GastroPanel® examination (6-13).
[0021] Consequently, the GastroPanel® examination is
based on the Finnish research tradition into chronic gastritis
and associated gastric diseases on co-work with Professor
Michael Samloff (11) and on Professor Osmo Suovaniemi’s
innovations, which have affected to the microplate analyses
worldwide and have been utilized quite extensively and suc-
cessfully since the 70’s. His innovations also resulted, among
other things, in the rapid and massive development of reliable
and safe non-radioactive microplate immunoassays, on
which the GastroPanel® ELISA-tests are based (14).

[0022] GastroPanel® biomarkers. Based on the compara-
tive studies by the gastroscopy and biopsy specimen exami-
nations, the biomarker tests of the GastroPanel® innovation,
pepsinogen I and II (PGI, PGII), gastrin-17 (G-17) and H.
pylori IgA&igG antibodies, have been validated to comple-
ment each other so as to form a diagnostic panel. H. pylori
IgA & IgG antibodies are a marker of /. pylori infection; the
level of PGI and the ratio PGI/PGII are markers of the func-
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tion and structure of corpus mucosa; and the level of G-17,
which is usually measured in a fasting blood sample, is a
marker the function and structure of antrum mucosa. The
GastroSoft computer program is used in interpretation of the
GasroPanel® results. To obtain full benefit it is important to
note that the GastroPanel® biomarkers (PG I, PG II; G-17 and
H. pylori TgA & TgG antibodies) are assayed from the same
blood (plasma) sample as a panel, with the optional applica-
tion of GastroSoft to aid interpretation of the results (3).
GastroPanel® examination is intended for safe, ethical and
cost effective diagnosis and screening of dyspepsia, H. pylori
infection and atrophic gastritis and related risks (12-23).
These risks include gastric cancer, peptic ulcer disease and
the deficiency of vitamin B12, iron, zinc and calcium. Gas-
troPanel® also aids in the assessment of the development of
gastroesophageal reflux disease (GERD) and its complica-
tions, such as erosive esophagitis and Barrett’s esophagus,
which may lead to esophageal cancer. GastroPanel® is suit-
able for diagnosis of atrophic gastritis as well as for indication
of the cause of atrophic gastritis. If the patient diagnosed with
atrophic gastritis based on PGI, PGI/PGII and G-17 levels
does not have, and has not had, H. pylori infection (H. pylori
IgA & IgG antibody test and patient history), atrophic gastri-
tis is very likely caused by autoimmune disease.

[0023] GastroView™ biomarkers. It is known that the
assay of H. pylori infection alone does not diagnose atrophic
gastritis of the stomach mucosa, and, in addition, some H.
pylori tests are not reliable (see Table). The GastroView™
examination (H. pylori IgA&IgG antibodies and PG I and
PGII) provides a reliable diagnosis of H. pylori infection and
the concentration of PG I and PG I1 in serum or plasma (4,5).
This is not sufficient to provide information on the function
and structure of the whole stomach mucosa. This is because
the PG I level and PGI/PG II ratio only reveal atrophic gas-
tritis of the gastric corpus, not that of the gastric antrum.
However, the normal results of the round-the-clock Gastro-
View™ examination from a non-fasting blood (plasma)
sample are sufficient to reveal that the stomach mucosa is
healthy (not H. pylori infection nor atrophic gastritis). If the
results are not normal, it is a strong indication for the confir-
mation and further examination by the GastroPanel® exami-
nation from a fasting blood (plasma or serum) sample.

[0024] The assessment of the function and structure of
antrum mucosa by the GastroPanel® examination is
extremely important because 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 G-17
and f. pylori IgA&lgG antibodies are biomarkers of atrophic
gastritis of the antrum. The patients with H. pylori infection
and low G-17 either have atrophic antral gastritis, and/or so
called antral predominant gastritis characterized by high acid
output and high risk of peptic ulcer disease. These patients
should undergo gastroscopy and biopsy sample examinations
due to an increased risk of the precancerous lesions or early
cancer in the antrum. Such patients may also be at increased
risk of the occurrence of GERD and its complications.

[0025] Antrum atrophy and high acid secretion. Gastro-
Panel® tests are usually done on a fasting plasma sample
(24). If a patient with H. pylori infection and low G-17 does
not want to have invasive gastroscopy, atrophic gastritis of the
antrum can be confirmed or excluded by assaying the con-
centration of protein-stimulated G-17 in plasma in addition to
a fasting GastroPanel® examination. In case of antrum atro-
phy, the fasting level of G-17 is low due to the absence of the
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G-cells and the protein stimulation cannot increase the G-17
level. Gastric acid in turn inhibits the secretion of G-17, and
in cases with high intragastric acidity alone, protein stimula-
tion clearly raises the plasma level of G-17 (the G cell popu-
lation in antrum is normal). Tt is thus possible to distinguish
the patients with atrophic gastritis in the antrum from those
whose low fasting concentration of G-17 is entirely due to
high acid secretion. If the antrum is not atrophied, protein
stimulation increases the level of G-17 in the blood to over 5.0
pmol/l. If the protein-stimulated G-17 concentration is less
than 5.0 pmol/l and the patient has a H. pylori infection, it is
very likely that the patient has atrophic gastritis of the antrum
mucosa.

[0026] Therelation betweenlow G-17, antrum atrophy and
high acid secretion is explained by the well known physi-
ological feedback mechanism between antrum and corpus.
Patients without H. pylori infection and with G-17 fasting
values of less than 2.0 pmol/], who have increased G-17 levels
following protein stimulation, may be at risk of the severe
complications (erosive esophagitis and Barrett’s esophagus)
of gastroesophageal reflux disease (GERD). This risk is sig-
nificantly more likely if the fasting level of G-17 is 1.0 pmol/1l
or lower. PG I is normal or high in these patients (19).
[0027] Thedetection of G-17 and subsequent early diagno-
sis of atrophic gastritis of the antrum provides possibilities to
find patients at significant risk for gastric cancer in the gastric
antrum, and offers tools to delineate subjects at particular risk
for peptic ulcer diseases. It is also important that the diagnosis
of atrophic gastritis, limited to gastric corpus (low PGI and
low PG I/PG II), is 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 G-17 production and
secretion. On the other hand, low plasma level of G-17 with
low PGI (and/or low PGI/PGII ratio) enable to delineate
patients at highest risk for gastric cancer; i.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 Tand PG Il with G-17 and H. pylori IgA&IgG antibodies
(The GastroPanel® innovation).

[0028] Gastrin-17 and the risk of gastric cancer and peptic
ulcer disease. A person with moderate or severe atrophic
gastritis in the antrum (low G-17 and H. pylori IgA&IgG
antibodies) has an 18 times higher risk for stomach cancer
than a healthy person. A person with moderate or severe
atrophic gastritis in the corpus (low PG 1 and/or low PG I/PG
1I and high G-17) has “only” 5 times higher risk to have
stomach cancer than a healthy person. If both the corpus and
antrum have moderate or severe atrophic gastritis, the risk of
cancer is 90 times higher (10). This information, among other
things, helps to realize how extremely important (safe, ethical
and cost effective; lege antis) it is to test G-17 due to the risk
of gastric cancer.

[0029] G-17 is also a biomarker for the risk of peptic ulcer
disease. Bleeding peptic ulcers, which are severe complica-
tions of peptic ulcer disease and increasingly due to the use of
NSAID medication, are killing 200-300 people/year in Fin-
land (the population 5.2 million). To compare, some 400-600
people die annually from advanced gastric cancer. Proper
diagnosis of people at risk of peptic ulcer disease by Gastro-
Panel® would save people from unnecessary complications,
and even from death. In addition, it is conceivable that screen-
ing of people at age over 45 in Finland with GastroPanel®
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would save 250-300 people annually from unnecessary death
due to gastric cancer (patients could be found at a curable
stage) (11).

[0030] Asymptomatic GERD and NERD vs. ERD. Gastro-
Panel® examination also identifies asymptomatic patients
(approx. one third of GERD patients) who are at risk of
GERD’s complications, and improves the accuracy of diag-
nostics in GERD patients. Among GERD patients with heart-
burn symptoms, NERD (non-erosive reflux disease) is likely
ifthe levels of GastroPanel® biomarkers, including G-17, are
normal. ERD (erosive reflux disease) in turn is likely if Gas-
troPanel® is normal except for low G-17 level (<1 pmol/l).
PG Ilevel may or may not be high (over 165 pg/1). ERDis a
serious disease and requires effective proton pump inhibitor
(PPI) therapy. In some cases, ERD may develop into Barrett’s
esophagus and even to esophageal cancer. Some authors have
started to promote GastroPanel® for the differential diagno-
sis of NERD and ERD (Gut 2006; 55 suppl VA 267).

[0031] GastroPanel® examination before PPI medication.
GastroPanel® examination is applicable and useful to be used
prior to the PPI medication, to ensure that the patient does not
have atrophic gastritis and hypochlorhydric or even achlorhy-
dric stomach. In addition, PPI treatment can alleviate, and
therefore mask, symptoms of serious diseases such as gastric
cancer and bleeding peptic ulcer, and may thereby delay the
proper diagnosis and treatment.

[0032] Hypochlorhydria due to corpus atrophy and PPIs.
Hypochlorhydria caused by corpus atrophy and PPIs also
makes the person susceptible to the colonization of the stom-
ach with microbes from oral cavity or from lower gut. In
consumption of carbohydrates, which form part of most bal-
anced meals, the colonized oral bacteria can elicit the produc-
tion of carcinogenic acetaldehyde by fermentation in the
stomach. Hypochlorhydria of the stomach is associated with
a strongly increased risk of gastric cancer (26-27). The
decreased intestinal absorption of calcium due to atrophic
gastritis and long-term PPI therapy predisposed to a risk for,
e.g., osteoporosis and hip fractures (28). In addition,
hypochlorhydric states, such as atrophic gastritis and partial
gastrectomy, have long been known to be causes of iron
deficiency anemia (29).

[0033] Deficiency of vitamin B12. Undiagnosed atrophic
gastritis often leads to vitamin B12 deficiency, which appears
to affect up to 10% of the elderly population (18). Vitamin
B12 deficiency is considered to be associated with develop-
ment of dementia, depression and peripheral neuropathies. In
all tissues and cells, it increases in the concentrations of
homocysteine that is considered an independent risk factor
for atherosclerosis, heart attacks and strokes. Vitamin B12
deficiency and its causes are reversible if detected and treated
early, but, unfortunately, this is rarely the case.

[0034] GastroPanel® Summary. When GastroPanel® indi-
cates the gastric mucosa is healthy, the dyspepsia symptoms
are often caused by functional dyspepsia or another disease
not involving the gastric mucosa. GastroPanel® can be used
to differentiate the patients who really need gastroscopy from
those who do not need it urgently. In this way it is possible to
save and rationalize limited endoscopy resources for more
important purposes. As much as 50% of dyspepsia symptoms
may be of colon origin, especially in elderly population.
[0035] In addition, by considering that patients with atro-
phic gastritis and related risks (gastric cancer, peptic ulcer
disease and the deficiency of vitamin B12, iron, zinc and
calcium) are often asymptomatic, GastroPanel® screening of
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the whole population over 45 years of age would help to find
the individuals who require gastroscopy. This may be carried
out with little or no significant change in total number of
gastroscopies needed compared to the current situation, but it
would result in a significant improvement in the early detec-
tion and treatment of serious disease. In addition to diagnos-
ing H. pylori and atrophic gastritis, GastroPanel® results can
be used in assessment the patient’s suitability and need for
PPI treatment and the risk of complications of GERD.
[0036] Replacement of H. pylori 1*C-urea breath test and
stool antigen test with GastroPanel®. The above presented
facts emphasize why dyspepsia and H. pylori patients should
not be tested by the *C-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 diagnosis of the
on-going H. pylori detection (see Table and Strategies 1-5).
The *C-urea breath test and stool antigen test give 40-50%
false negative results if the patient has atrophic gastritis;
MALT lymphoma; or bleeding peptic ulcer disease; or if the
patient has currently received antibiotics or PPIs (30-36).
These are cases where the reliable H. pylori detection and
treatment would be especially important. /. pyloriIgA & 1gG
antibody test combination does not have these types of false
negative results.

[0037] In addition, there is another reason for using the A.
pylorilgA & 1gG antibody test combination of GastroPanel®
examination for H. pylori detection (37,38): “Nearly all
infected individuals (>90%) exhibit H. pylori-specific IgG
antibodies. Most (approximately 70%) of these individuals
also exhibit IgA antibodies. Approximately 7% of infected
individuals are positive for IgA antibodies but negative for
1gG antibodies; the reason for this aberrant response remains
unclear.”

[0038] By referring to his own studies and the scientific
literature Professor Pasechnikov et al conclude the following
(16): “The analysis of the literature data and results of our
own research allow us to conclude that the serious medical
and ethical problems of the “test and treat” strategy can be
corrected simply and economically by replacing its '*C-urea
breath—or stool antigen test by the GastroPanel® examina-
tion. Talley et al. (2004) indicate that in many countries, such
as Sweden and the US, the “test and treat” strategy alone is not
considered sufficient (39). The H. pylori tests of the “test and
treat” strategy does not find atrophic gastritis and related
risks, such as gastric cancer and precancerous lesions, which
should be confirmed by gastroscopy and biopsy specimen
examination and would be successfully treated. Conse-
quently, GastroPanel® & gastroscopy and biopsy specimen
examinations reveal patients with precancerous lesions and
early stage gastric cancers, and, therefore, save people from
unnecessary deaths because of gastric cancer.” (see Table and
Strategies 1-5).

[0039] GastroPanel® helps to avoid malpractice and its
consequences. The use of >C-urea breath test or stool antigen
test delays correct diagnoses and treatments and may lead to
malpractice and even unnecessary deaths due to, for example,
misdiagnosed gastric cancer and bleeding peptic ulcers. In
addition, the use of inaccurate and even misleading tests
causes unnecessary costs for healthcare, social security,
insurance companies, employers, and for patients them-
selves. Now, when the GastroPanel® examination is avail-
able, it is reasonable and ethical to give up the old tests
(**C-urea breach test or stool antigen test) in the diagnosis
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and treatment of the patients with dyspepsia, H. pvlori infec-
tion and atrophic gastritis with related risks (gastric cancer,
peptic ulcer disease and the deficiency of vitamin B12, iron,
zinc and calcium).

[0040] Opinion leaders, laboratories and doctors have an
unquestionable authority and responsibility to recommend,
offer and use the best possible examination and treatments
that are available. Today, there are only two available options
in proper and comprehensive, safe and ethical examination of
the stomach mucosa. These are: 1) gastroscopy and histologi-
cal examination of biopsy samples and 2) GastroPanel®
examination.

[0041] GastroPanel® examination is particularly preferred
in primary care and health screening especially if the endo-
scopic resources are insufficient. When comparing Gastro-
Panel® and gastroscopy, accurate diagnosis cannot always be
made from a few biopsy specimens. In patients with atrophic
gastritis, positive serology (H. pylori IgA&IgG antibodies)
results may indicate an ongoing H. pylori infection in spite of
negative *C-urea breach test and histology results (33-36). In
addition, the histological diagnoses of two pathologists may
diverge. The quality of histology is strongly dependent on
experience and competence of the gastroenterologist and
pathologist.

[0042] GastroPanel® is not associated with such problems
since the biomarkers determined in blood give objective
information on the function and structure of the stomach
mucosa irrespective of the person examining them. If there
are alarming changes in these biomarkers, the GastroPanel®
examination must be followed by a careful gastroscopy. In
such a case, the information provided by GastroPanel® is
very helpful (22, 40). The GastroPanel® examination pre-
vents unnecessary gastroscopies and helps target the use of
sparse endoscopic resources appropriately, particularly for
the screening of colorectal cancer. The dyspeptic patients age
50 or over, whose stomach mucosa is found to be healthy,
should be referred for a colonoscopy, as almost half of stom-
ach pains and disorders may be colon-related.

[0043] In medicine, it is obvious that good diagnostics go
hand-in-hand with proper treatment. The business world as
well as Food and Drug Administration (FDA) regulators are
increasingly building this understanding into product devel-
opment by supporting co-development of new drugs with
development of diagnostics. This new development and the
combination of the GastroPanel® diagnostics with the PPI
treatment of GERD as well as with the antibiotics and PPI
treatment of H. pylori infection would promote the safe,
ethical and cost effective evidence based and preventative
medicine.

[0044] GastroPanel® examination should be required by
the authorities before the reimbursement of the costs of any
PPItreatment of GERD. In addition, areliable diagnosis of H.
pyloriinfection with related risks made by the GastroPanel®
examination or professionally performed gastroscopy and
biopsy specimen examination (gastroscopy) should be the
basis for the reimbursement of the costs of the H. pylori
eradication treatment.

[0045] This guidance and contribution, for the develop-
ment of the safe, ethical and cost effective evidence based and
preventative medicine, will substantially reduce the costs of
health care as well as prevent diseases, promote wellbeing
and even save unnecessary deaths, for example, due to gastric
cancer and bleeding peptic ulcers.
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[0046] Gastroscopy has been the only method employed
for the safe screening and diagnosis of dyspepsia, atrophic
gastritis and gastric cancer, which is the second most common
cause of cancer-related deaths worldwide. After evaluating
the risk of atrophic gastritis and gastric cancer with Gastro-
Panel® tests, researchers have concluded that serum pepsi-
nogens, gastrin-17 and Helicobacter pylori antibodies can be
employed effectually to screen for dyspepsia, atrophic gas-
tritis and gastric cancer (11,13-16,21-23,41,42).

[0047] Screening of atrophic gastritis and related risks
(gastric cancer, peptic ulcer disease, the deficiency of vitamin
B 12, iron, zinc and calcium) is now considered the standard
of care for persons age 45 and older. Its omission might be a
frequent source of litigations due to malpractice, what it has
been considered to be in a case of the omission of colorectal
cancer screening for persons age 50 or over (43).

[0048] 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 treat” strategy
should be corrected simply and economically by replacing its
13C-urea breath test or stool antigen test by the GastroPanel®
examination (16).

[0049] Table 1. Summary of the data provided by the Gas-
troPanel® examination and the *C-urea breath—or stocl
antigen test of the “test and treat” strategy. The GastroSoft
program supplies a patient report. The reports produced by
GastroSoft are based on clinical studies comparing the results
of GastroPanel® examinations with results from gastroscopy
and biopsy examinations (www.biohit.com/gastrosoft).
[0050] The serious medical and ethical problems of the
“testand treat” strategy can be corrected simply and economi-
cally by replacing its '*C-urea breath test or stool antigen test
by the GastroView™ round-the-clock examination (www.
gastroview.com, www.gastroprofile.com) or GastroPanel®
examination (www.gastropanel.net, www.biohit.com/Diag-
nostics/Literature).

The 13C-urea breath

GastroSoft  test or Stool
report antigen
GastroPanel ® states: test report:
The diagnosis for
Functional vs. organic dyspepsia. YES NO
‘When GastroPanel ® indicates the gastric
mucosa is healthy, the dyspepsia
complaints are often caused by functional
dyspepsia or another disease not involving
the gastric mucosa
H. pylori infection (gastritis) YES NOT
RELIABLE (1)

Atrophic gastritis (damaged and severely YES NO
dysfunctional gastric mucosa of the corpus
or antrum or both)
The risks (due to atrophic gastritis) of
Gastric cancer (in antrum and/or corpus) YES (2) NO

Vitamin B12 deficiency (corpus) YES NO

Calcium, zinc and iron deficiency (corpus) YES (7) NO
Peptic ulcer disease (antrum) YES (3) NO
The risks of the complications of GERD

Esophagitis and Barrett’s esophagus YES (4) NO
If necessary, a recommendation for

Gastroscopy and biopsy examination YES NO
Treatment of H. pylori infection YES (8) NOT

RELIABLE (1)
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-continued
The 13C_urea breath
GastroSoft  test or Stool
report antigen
GastroPanel ® states: test report:
Determination of vitamin B12 and YES NO
homocysteine YES NO
Determination of calcium and iron
Follow-up examination to monitor
the incidence of atrophic gastritis YES (5) NO
the healing of the H. pylori infection YES NOT
RELIABLE (1)

the healing of atrophic gastritis YES NO

[0051] (1) The "*C-urea breath—and stool antigen tests
give 40-50% false negative results if the patient has a)
atrophic gastritis and related risks, b) MALT lymphoma
or ¢) bleeding peptic ulcer disease or d) if the patient is
currently receiving antibiotics or PPIs (proton pump
inhibitors). The GastroPanel® H. pylori1gA & IgG anti-
body test combination does not have these types of false
negative results.

[0052] (2) The risk of gastric cancer is very low without
atrophic gastritis in corpus, antrum or both. But in some
cases, a H. pylori infection without histologically
observable atrophic gastritis may be associated with
gastric cancer and peptic ulcer disease.

[0053] (3) No peptic ulcer disease with corpus atrophy
(no acid, no ulcer). The risk of peptic ulcer disease is
very low without antrum atrophy.

[0054] (4) Normal (30-160 pg/1) or high pepsinogen 1
and/or pepsinogen I and pepsinogen II ratio in associa-
tion with low gastrin-17 (below 1.0 pmol/l) may indicate
high acid (HCI) output and risks for the complications of
gastroesophageal reflux disease (GERD).

[0055] (5) When the incidence of H. pylori-related atro-
phic gastritis is monitored, the patient can be offered
targeted, safe treatment at the right time. The need for
medication and the costs and adverse effects of medica-
tion can thus be reduced. If the patient has been diag-
nosed with peptic ulcer disease (gastric or duodenal
ulcer), the H. pylori infection has to be treated (6). It
should also be treated if the patient has atrophic gastritis.
The patient and the doctor may also agree on eradication
treatment for other reasons for example when the
patient’s close relatives have been diagnosed with gas-
tric cancer.

[0056] (6)PressRelease: The 2005 Nobel Prize in Physi-
ology or Medicine, 3 Oct. 2005 jointly to Barry Marshall
and J. Robin Warren for their discovery of “the bacte-
rium Helicobacter pylori and its role in gastritis and
peptic ulcer disease”—“An indiscriminate use of anti-
biotics to eradicate Helicobacter pylori also from
healthy carriers would lead to severe problems with
bacterial resistance against these important drugs.
Therefore, treatment against Helicobacter pylori should
be used restrictively in patients without documented
gastric or duodenal ulcer disease.” http://nobelprize.org/
medicine/laureates/2005/press.html

[0057] (7) Adequate absorption of dietary calcium
requires normal acid secretion that is impaired in atro-
phic gastritis and in long term PPI therapy. Subse-
quently, calcium is not absorbed normally in the gut, and
the subjects are at risk for osteoporosis and hip fracture.
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Hypochlorhydric states such as atrophic gastritis and
partial gastrectomy have long been known to cause iron
deficiency anemia.

[0058] (8) Pepsinogen II level below 10-15 pg/l two
months after the treatment indicates that the f. pylori
eradication is succeeded. Increased level of pepsinogen
1T (over 10 pg/l) indicates active H. pylori gastritis or
inflammation due to the use of non-steroidal anti-in-
flammatory drugs (e.g. aspirin) or strong alcohol. Dig.
Liver Dis. 2005 July; 37(7):501-8. Epub 2005 Apr. 18.

[0059] 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 antrum, and offers tools to delin-
eate subjects at particular risk for peptic ulcer diseases. It is
also important that the diagnosis of atrophic gastritis, limited
to gastric corpus (low PGI and low PG I/PG 1I), is 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 G-17 production and secretion. On the other hand,
low plasma level of G-17 with low PGI (and/or low PGI/PGII
ratio) enable to delineate patients at highest risk for gastric
cancer; i.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 vali-
dated combination of PG [ and PG 1l with G-17 and H. pylori
1gA&IgG antibodies (The GastroPanel® innovation).

[0060] Tests comprised for example in GastroPanel® abd
GastroView™ combined with autoantibody tests. When per-
forming GastroPanel® together/after/before with additional
tests, such as autoantibodies to the parietal cells and/or intrin-
sic 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 each others’ results in case of
autoimmunity, and help decide a strategy for further charac-
terization of the condition to select the best treatment scheme.
The biomarker combination (the panel), with or without the
diagnosis of Helicobacter pylori, of the PG 1, PG II and
gastrin-17 biomarkers with one biomarker or several biom-
arkers of the any autoimnune disease 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 inop-
erable gastric cancer could be revealed, for example, in
autoimmune disease.

[0061] Usefulness of GastroPanel® for Screening of Atro-
phic Gastritis Patients with Autoimmune Thyroid Diseases
[0062] Corpus restricted atrophic gastritis seems to be asso-
ciated with autoimmune thyroiditis as well as other autoim-
munity processes. Conversely, patients with autoimmune thy-
roiditis seem to be affected by corpus atrophic gastritis and, in
turn, be at risk of gastric 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 ofthe patients presented a serologi-
cal pattern suggestive of corpus atrophic gastritis. Of the
patients 18% had atrophy, 25% had gastritis and 57% were
normal. In patients having atrophy: PGI <25 pg/L, G-17>15
pmol/L. Patients having gastritis: PGII>10 ug/L, IgG-Hp>42
U/L. Normal patients: 25<PGI>100 pg/L, PGII<10 pg/T, 2.5
<G-17>7.5 pmol/L, IgG-Hp<44 U/L. A very high percentage
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had corpus atrophic gastritis, if compared to the general popu-
lation. Upper GI endoscopy with biopsies confirmed in 90%
of the patients with low PGI levels the diagnosis of atrophic
gastritis. These results suggest to screen with GastroPanel®
with all patients with autoimmune thyroiditis.

[0063] The invention is now described by means of further
illustrative examples.

EXAMPLES
Example 1

[0064] The aims of this Example were the following:

[0065] 1. To evaluate by means of a non invasive test
(GastroPanel®) both morphological and functional fea-
tures of the gastric mucosa in patients affected by
autoimmune thyroid diseases;

[0066] 2.To study the rule of autoimmunity by means of
the levels of specific antibodies against the parietal cells
and components of thyroid (thyreoglobulin and/or pet-
oxidase) in determining the damage of gastric mucosa.

[0067] 3. To assess the role of multiple autoimmune dis-
eases in the patofysiology of the atrophic gastritis in
such patients.

[0068] 4. To evaluate symptoms related with the upper
part of the digestive system in subjects with autoimmune
thyroid disease.

[0069] The study population consisted of 159 consecutive
patients affected by autoimmune thyroid disease, enrolled
from the endocrinological unit of Parma University, Italy.
Thyroid function was evaluated by means of thyroid ultra-
sonography and the dosage of the thyroid hormones FT3,
FT4, TSH and antithyroid antibodies (Ab-Tg, Ab-TPO, Ab-
TSH-R). The morphology and function of the stomach was
assessed using GastroPanel® and a search for antibodies
against antiparietal cells in patients with serological diagno-
sis of atrophic gastritis, and upper gastrointestinal endoscopy
was performed with 5 biopsies (2 at the body, 1 at the angulus
and 2 in the antrum) according with the Sidney system.
Finally, all patients were asked about any experienced upper
gastrointestinal symptoms by using a dedicate questionnaire.
[0070] The great majority of the subjects were female (141
out of 159), in accordance with the deep involvement of
autoimmune thyroiditis in the female sex. The mean age of
the patients was 57, ranging from 44 to 67 years. Regarding
the functional status of thyroide in such patients the great
majority, 72%, showed a clinical picture Hashimoto’s dis-
ease, opposite to 28% with temporary hyper function
(Graves’ disease).

[0071] Results:

[0072] The GastroPanel® data gave mainly low levels of
PG1 (less than 25) and high levels of G17 (more than 9),
indicating atrophic body gastritis. More precisely, 16% of the
patients were found to suffer from atrophic gastritis, out of
which 62% was found to be atrophic body gastritis and 38%
atrophic pan gastritis. Additionally in 18% of the subjects,
non atrophic gastritis was found, which possibly was related
to a Helicobacter pyloriinfection. In all patients the diagnosis
previously assigned by serology was confirmed by means of
upper gastrointestinal endoscopy plus biopsies (5 samples
according with the Sidney classification).

[0073] One of the problems in singling out patients with
atrophic gastritis is the lack of symptoms in such subjects. In
fact, generally, only a minority of the examined subjects show
a score of symptoms over the cut off value of the global
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symptom scale, irrespective of the state of the gastric mucosa
(normal gastric mucosa, non atrophic gastritis or atrophic
gastritis).

[0074] Further, in a majority of the examined subjects
(80%) the antibodies against parietal cells (APCA) are
absent. There is a relationship between the presence of these
antibodies and alterations in the gastric mucosa, according to
the GastroPanel® results. When the presence of atrophic
gastritis in the mucosa is considered, 68% of the patients
show a presence of these antibodies, opposite to 8% in non
atrophic gastritis, with a very high statistical significance (p
<0.0001). On the other hand, when patients with atrophic
body gastritis are considered, 93% of APCA positivity is
found, opposite to 7% in atrophic pan gastritis (p=0.0002).
These results strongly support the close relationship from
etiological point of view between the presence of antibodies
against the parietal cells and damage in the mucosa.

[0075] However, there is a scarce role of Helicobacter
pylori infections in the determination of the damage in the
gastric mucosa. In the slide we recognize the role of H.P. in
subjects affected by autoimmune thyroiditis. As expected,
only 18% of the examined subjects were affected by an H.
pylori infection and less than half of such patients (46%)
suffered from atrophic gastritis. These results support the
autoimmunity as a major mechanism of the damage in this
field.

[0076] Autoimmunity is a complex phenomenon possibly
involving biologically different organs. This means that in
same patient it is possible to find, besides thyroid autoimmu-
nity, for example celiac disease, diabetes, dermatological
pathologies, such as vitiligo, and of course atrophic body
gastritis. In the great majority of the samples analyzed in this
example, thyroid autoimmunity was isolated. Further, in 16%
ofthe samples, this autoimmunity was associated with at least
one different localization, and in 2% of the subjects three or
more autoimmune diseases were found. More interestingly,
an inverse relationship is present between atrophic gastritis
and the number of autoimmune diseases in the same subject.
In fact, when only autoimmune thyroiditis is found in the
patients, 15% of the subjects experience atrophic gastritis,
opposite to 20% in the group having at least 2 autoimmune
diseases, and 50% in the group showing the presence of three
or more autoimmune disorders.

[0077] When measuring the level of thyroid autoimmunity
by using the levels of antibodies against Tg (thyroglobulin) or
TPO (thyroid peroxidase), based on a cut off value of 100
mU/L, 96% of the subjects were found to have atrophic gas-
tritis in the group showing a high thyroid autoimmunity,
supporting strongly the crucial role of autoimmunity in deter-
mining the damage in the body of the stomach.

[0078] Conclusions:

[0079] Thefound conclusions of the results of this Example
are that:

[0080] 1. aclose relationship between autoimmune thy-
roid diseases and atrophic gastritis has been established,
namely 16% of patients having autoimmune thyroid
diseases are prone to develop chronic atrophic gastritis,

[0081] 2. the autoimmune mechanism for the common
damage at the thyroid and the stomach is supported by a
statistically significant relationship between both anti-
bodies against parietal cells and high thyroid autoimmu-
nity,

[0082] 3. it is significant, from a clinical point of view,
that patients with proven atrophic body gastritis experi-
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ence only a few upper gastrointestinal symptoms, sug-
gesting the opportunity to use a non invasive test, such as
GastroPanel®, to screen for patients that are candidates
for gastroscopy,

[0083] 4. patients with multiple autoimmune diseases
(e.g. thyroiditis, celiac disease, vitiligo, diabetes) are
more prone to develop body A.G. (Corpus Atrophic Gas-
tritis).

Example 2

[0084] The aims of this Example were the following:
[0085] To evaluate the patterns and grading of atrophic
chronic gastritis.

[0086] To evaluate serum levels of pepsinogen [(PGI) and
1T (PGID), gastrin and H. pylori antibodies. (GastroPanel®
Test)

[0087] To evaluate the correlation between the values of

serum biomarker tests (GastroPanel®) and endoscopic diag-
nosis of atrophic chronic gastritis.
[0088] Thestudy population consisted of 90 patients, out of
which 54 were affected by antrum atrophic gastritis, 21 were
affected by corpus atrophic gastritis and 15 were affected by
atrophic pan gastritis. The antrum atrophic gastritis patients
had a mean age of 56 years, and consisted of 29 female
patients and 25 male patients. The corpus atrophic gastritis
patients had a mean age of 58 years, and consisted of 11
female patients opposite to 10 males. The atrophic pan gas-
tritis patients had the highest mean age (73 vears), and con-
sisted of 9 female patients and 6 males. 72% of all patients
tested positive for a H. pylori infection.
[0089] As in Example 1, the GastroPanel® was used to
analyze samples from the patients. Further, ELISA tests were
performed, and upper gastrointestinal endoscopy was per-
formed with 5 biopsies (2 at the body, 1 at the angulus and 2
in the antrum) according with the Sidney system. Particularly,
the samples of the patients were tested for the levels of Pep-
sinogen [ and 1T (PGI and PGII) as well as Gastrin-17 (G-17).
[0090] According to the so-called Correa’s Cascade (de-
scribed by Correa P. et al. in Lancet 1975; 2; 58-60), the
development of atrophic gastritis may follow the route of:
[0091] Normal gastric mucosa—chronic gastritis—atro-
phic gastritis—intestinal metaplasia—dysplasia—ad-
enocarcinoma
[0092] More precisely, corpus atrophic gastritis may
develop further into gastric adenocarcinoma, while antrum
atrophic gastritis may develop into DU (undifferentiated)
lymphoma or MALT (mucosa-associated lymphoid tissue)
lymphoma, and atrophic pan gastritis may develop into a
gastric ulcer or gastric adenocarcinoma.
[0093] The risk factors for developing for example corpus
atrophic gastritis or antrum atrophic gastritis include a high
age (>60 years), cancer history, FANS, coffee intake, alcohol
intake and smoking. For corpus atrophic gastritis, the alcohol
and coffee intake play the largest role (the alcohol playing the
largest role), while the situation is somewhat different for
antrum atrophic gastritis, with coffee intake causing the high-
est risk, followed by the age ofthe subject, and only thereafter

by alcohol intake.
[0094] Results:
[0095] For corpus atrophic gastritis, the atrophy is gener-

ally graded according to the Sydney systemny, into the grades 0,
1, 2 and 3. When comparing this grading with the levels of
PG-I (Spearman’s correlation test), the results obtained were
the ones shown below in Table 2.
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TABLE 2
Grading of atrophy
0 1 2 3
PG-I 23 37 27 30
Median 28-69 25-48 12-53 13-59
p=0006
[0096] The Gastrin levels were also measured, with the

results giving p=0.047 for gastrin-17 of patients with antrum
atrophic gastritis, and p=0.01 for patients with atrophic pan-
gastritis. The levels of total Gastrin were not reliable.

[0097] Conclusions:
[0098] The conclusions drawn from this Example are that:
[0099] PGI levels tend to decrease as the grading of

corpus atrophic gastritis increases, while the G-17 val-
ues increase,

[0100] gastrin-17 seems to be a more reliable marker for
the antrum atrophic gastritis than the total gastrin itself,
with the G-17 values decreasing as the grading
increases.

[0101] both the levels of PGI and G-17 decrease in atro-
phic pangastritis.
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1. A method for examining a person having the symptoms
and/or biomarkers indicating two or more autoimmune dis-
eases, said method comprising the steps of:

a) obtaining a biological sample from the person;

b) quantitavely measuring at least one of the biomarkers
selected from the group of biomarkers comprising 1)
pepsinogen 1, pepsinogen 11, pepsinogen I/II ratio, gas-
trin-17 and Helicobacter pylori antibodies, 2) pepsino-
gen I, pepsinogen II, pepsinogen I/I ratio, gastrin-17, 3)
pepsinogen I, pepsinogen 11, pepsinogen I/I1 ratio Heli-
cobacter pylori antibodies, 4) pepsinogen I, pepsinogen
11, pepsinogen I/T1 ratio, and 5) pepsinogen I from said
biological sample; and

¢) comparing the value obtained to the cut-off values or
reference ranges.

2. The method according to claim 1, wherein the pepsino-
gen I concentration in said sample is close to lower limit or
below the reference range or cut-off value and pepsinogen I/11
ratio is close to lower limit or below the reference range or
cut-off value and gastrin-17 concentration is close to upper
limit or above the reference range, said values being indica-
tive for corpus atrophic gastritis.
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3. The method according to claim 1, wherein the reference
range for pepsinogen I value is 30-160 pg/1, for pepsinogen 11
3-20 pg/l, for Pepsinogen I/1 ratio 3 or below 3, for Gastrin-
178 (stimulated) value 5-30 pmol/l, for Gastrin-17B (fast)
2-10 pmol/l and the reference range for HPAB 0-30 ETU.

4. The method according to claim 1, wherein typical cut-off
values for the biomarkers are selected from the group com-
prising: pepsinogen 130 ug/1, Pepsinogen I/I1ratio 3, Gastrin-
178 (stimulated) value 5 pmol/l, Gastrin-17B (fast) 2 pmol/l,
and HPAB 30 EIU.

5. The method according to claim 1, wherein the biological
sample is blood, serum or plasma sample.

6. A method for examining a person having the symptoms
and/or biomarkers indicating atrophic gastritis. said method
comprising that the person is examined for presence of symp-
toms and/or biomarkers indicative of autoimmune diseases.

7. A method for examining a person having symptoms
and/or biomarkers indicating atrophic gastritis. said method
comprising the steps of:

a) examining the person for presence of the symptoms

indicative of autoimmune diseases;

b) obtaining a biological sample from the person;

¢) quantitatively measuring at least one of the biomarkers

indicative of autoimmune diseases; and

d) analyzing the obtained data for indications of two or

more autoimmune diseases.
8. The method according to any one of claim 7, wherein the
biological sample is blood, serum or plasma sample.
9. The method according to claim 1, wherein the autoim-
mune disease is selected from the group comprising diseases
with a complete autoimmune etiology including acute dis-
seminated encephalomyelitis, Addison’s disease, ankylosing
spondylitis, antiphospholipid antibody syndrome, diabetes
mellitus type 1, Goodpasture’s syndrome, Graves’ disease,
Guillain-Barre syndrome, Hashimoto’s disease, idiopathic
throbocytopenic purpura, lupus erythematosus, multiple
sclerosis, myasthenia gravis, pemphicus, rheumatoid arthri-
tis, Sjogren’s syndrome and temporal arteritis, and diseases
with a complete or partial autoimmune etiology, including
aplastic anemia, autoimmune hepatitis, autoimmune
oophororsi, celiac disease, vitiligo, Crohn’s disease, gesta-
tional pemphicoil, Kawasaki’s disease, Opsoclonus myoclo-
nus syndrome, optic neuritis, Ord’s thyroiditis, pernicious
anemia, primary biliary cirrhosis, Reiter’s syndrome, Takaua-
su’s arteritis, warm autoimmune hemolytic anemia and
Wegener’s granulomatosus.
10. A biomarker selected from the group of biomarkers
comprising
1) pepsinogen I, pepsinogen II, pepsinogen /11 ratio, gas-
trin-17 and Helicobacter pylori antibodies, 2) pepsino-
gen I, pepsinogen I1, pepsinogen I/1I ratio, gastrin-17, 3)
pepsinogen I, pepsinogen Il, pepsinogen I/II ratio Heli-
cobacter pylori antibodies, 4) pepsinogen I, pepsinogen
11, pepsinogen 1/11 ratio, and 5) pepsinogen I,

for examining a person having symptoms and/or biomar-
kers indicating two or more autoimmune diseases for
presence of atrophic gastritis; and/or

for examining a person having symptoms and/or biomar-

kers indicating atrophic gastritis for presence of two or
more autoimmune diseases.

11. A combination of biomarkers for studying a biological
sample comprising;

one or several biomarkers of two or more autoimmune

diseases, and
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one or several biomarkers selected from the groups of
biomarkers comprising 1) pepsinogen I, pepsinogen II,
pepsinogen I/11 ratio, gastrin-17 and Helicobacter pylori
antibodies, 2) pepsinogen 1, pepsinogen II, pepsinogen
/T ratio, gastrin-17, 3) pepsinogen I, pepsinogen TI,
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pepsinogen I/11 ratio, Helicobacter pylori antibodies, 4)
pepsinogen I, pepsinogen I1, pepsinogen I/1] ratio, and 5)
pepsinogen L.
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The 13C-urea breath
GastroSoft test or Stool
report antigen
GastroPanel ® states: test report:
The diagnosis for
Functional vs. organic dyspepsia. YES NO
‘When GastroPanel ® indicates the gastric
mucosa is healthy, the dyspepsia
complaints are often caused by functional
dyspepsia or another disease not involving
the gastric mucosa
H. pylori infection (gastritis) YES NOT
RELIABLE (1)
Atrophic gastritis (damaged and severely YES NO
dysfunctional gastric mucosa of the corpus
or antrum or both)
The risks (due to atrophic gastritis) of
Gastric cancer (in antrum and/or corpus) YES (2) NO
Vitamin B12 deficiency (corpus) YES NO
Calcium, zinc and iron deficiency (corpus) YES (7) NO
Peptic ulcer disease (antrum) YES (3) NO
The risks of the complications of GERD
Esophagitis and Barrett’s esophagus YES (4) NO
If necessary, a recommendation for
Gastroscopy and biopsy examination YES NO
Treatment of /. pylori infection YES (8) NOT

RELIABLE (1)
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