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AG(AGA or AGC) Y|= 92% 22X - 20218k AL

Table V. Agreement berween GostroPanel® ond gastroscopy in diagmesis of atraphic gaxiritis (AG ).

CiastroPanel® Crastrpscopy Tedatl vy, ool weaes

= Atrophy Mo atrophy

AG IAGA or AGC) 20

Mo ALTEE 22

I8
A60)

Owverall agreement (0A ) SRIMSZN; 0920 (5% CI=200-0.945).
Regular (Cohen's kappa) k=00458 (Y55 Cl=0, 38800 524)
Oclds Ratio (ORp=2223 (955%Cl=10.75-30 03y (= (N1 )

*Clinically definite or strongly seggestive, *Fincludes categories normal and Hp-gasiritis; AG, Atropluc gastrivs: AGA, atrophic antrum gastrits,
AGC, mrophic corpus gastritis.

Koivurova et al, Anticancer Research 41! 5527-5537 (20210
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Gastrosoft™ A1 2|ZE G|A]

Patient Data

Mame Last First name

Date of birth 15.2.1944

Age |

Eradicated Mo

Use of PPI Temporarily [pause 7 days)

Acidic symptomns  Countinously
Use of NSAIDs Mo

Assay Data
Collected 26.8.2015
Analyzed 28.8.2015

reference range:*
Pepsinogen | [PGI) 26,3 pg/l  30- 1560 pg/l
Pepsinogen Il IPGII] 41 pog/l  3-15pagfl
PGIfPGII 6.4 3-20
Gastrin-17b [G-17bl 13,8 pmol/l 1-7 pmaol/l

H. pylori antibodies [HPAB) 21,5 EIU < 30 EIU

Interpretation

The results indicate atrophic gastritis {loss of garstric cellst both in the corpus and antrum
due to a past Helicobacter pylor infection.

Atrophic gastritis {loss of gastric cells, “no gastric acid™ is a significant risk factor for
gastric cancer. Hence gastroscopy is recommended. The carcinogenic acetaldehyde
forming in an achlorhydric stomach is most likely the cause of gastric and cesophageal

cancer. The final diagnosis can be decided after gastroscopy.

* 0P 2| W2 3L OU22| Helicobacter pylor} 24 L= IR HE ZBte 2 0wt I 2
2I=d 2 (Rl ME 242 HELCH

* A= RE (Rl MEL] &8, "Rl EIE"E FIYe F2 T 21 CUAZLICEL J2E2 2 LA

¥ 2 RPN A TRHET Y CIMESH S| EFHEEE Y 2E R Ak BE YT 4 USLICL

" EF TR 7 WAE To 28 E o 2USLICL
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Pepsincgen |
(30-160 ug./H@

Pepsinogen [l
(3-15ug/1)

PGI/PGI| ratio
(3-20)

Gastrin=17b
(1-7 pmol/1)

Gastrin 17s
(3-30 pmol/l}
H.pylori 19
Antibody level
({30 E0LI)

Intepretation
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PP
%8 Y

M =normals L=lows H=highs Test PP medication Tor twooweeks, G170 should normalize: Stop PP
medication, G-717h should normalize in two weeks: ND, no need for testing: FGIL PG and G-17
can be elevated due o mucosal inflammation: H. pylori antibodies can disappear in mucosal
atrophy with prolonged courses Pepsinogen | cut-off value 30 uflis consonant with moder -
ate/severe atrophic gastritiss Hpylori antibody levels can remain elevated for months after
successtul eradication of H.pylori.
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
30,055 30,740 32,005 31,174 30,494 30,175 29433 30,737 30,039 29,279

171 27| 37| 47|
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1. Kobeurova et al, Anticancer Research41: 5527-5537 [2021)

2. W&ananen et al Eur | Gastroenteral Hepatal 23330 151 235-201

3. Pakheirma L, et al, Serakbgical Biornarker Test (GastraoPanef®) inthe Diagnosis of Functional Gastric Disorders,

4. Helicobacter pylori and Atraphic Gastritis in Patients Examined for Dyspeptic Symptams. Anticancer Besearch, 202147 (21:811-8189.
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Pepsinogen |l

Biomarker 29
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i
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Atrophic gastritis in antrum and corpus

G Pepsinogen | Pepsinogen Il = PGI/PGIl Ratio | Gastrin-17 H.pylorilgG oliad
° (30-160mg/L) | (3-15mg/L) (3-20) (1-7 pmol/l) ~ (17.8EIU)

Atrophic gastris in the
A1 L L L L N or H antrum and corpus

(pan-gastritis)
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Maastricht / Florence ¥l consansus report (2022)

#1 Recommendation:
| FUIE O 22| 2418 ZITHE 2IE) F2 BAHS0M 0|28 e e S H|E &S HARPHAHEE

— [

Grading Fl;n-!rmnl

Statemant 1 Al Ey In youmg cyspeptic pationts [ace below 500 with ng spedific risk and no alam symptems, non-nvasive testing for M, pylort infection
is recommended.

#2 Recommendation:
HIC|SOF DIg9dA e B B9 2= 2 7|58 UHESHY R B A2 el et BEE HE8 &.
E5| RIS RIE S O HOI{Ha| TR Ot 22| 3 Es AP THE Do T U-AE o2 21 Rls BEE HE .

O] TIEE TSR AS ARIHAM 58% F2H =2

nsk. The best option for nes-mvasive assessment of preneo-
plastic changes in gastoc mucosa 15 serological screening with
the detennmation of serun pepsinogen 1 and II (sPG-1 and sPG-
1Ty, meluding the caleulanon of the sPG-L1 rato, in combination

with the analysis of ann-H. pylors antibodies. A systematic review

#3 Recommendation:
2| FUIE O 22| g6 2H HAls &3 UaE JEje| A2 SES)

—

Grading Agreemant

Slatement 11 Al 91.00% Tests for serum kG antibodies sgainst H. pylor can seree as a screening fest in speclic dinical Shestions
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22 Sydney AlAH (USS) 25 7|84 HENPE afa 7l 7155
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Table 1. The biomarker profiles among e SO0 random patients examined with the Unified GastroPane™™ tese.

O ZAIO| ABEOHO|M 28] LIEHLE= ZAD)

Biomarker profile Diagnostic equivalent Numbset Percent
I Healthy mucosa (no atrophy, no Hp infection) 163 336

Healthy muscosse, High acid owtput 156 312
2 Healthy mucesa, Low acid output due 1o ¢.2. PPl medication 17 14
4a Active Hp infection. Not treated 37 T4
Ih Hp-infection successtully eradicated 52 1.4
do Hp eradication failed f I2
5 Atrophic gastritis in the corpus and Tundus (AGC) 13 2.5
f Arrophic gastritis in the antrum (AGA) 0 0.0
7 Atrophic gastritis in both the antrum and corpus (AGpan) ] 0.2
5 Shaort (4= to [0-dayd break i continuous PPL treatment. Rebound 1o gastric acid outpat M 1.0
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Serum assays F}fld%ﬂgs. suggesting F”’d'f‘gs Isuggelstmg Limitations
eradication success eradication failure
Anti-H. pyiori 1gG Rapid decreasein >50% of Persistently high over the  Uncommon seroreversion within a year (common
titer initial titer within a few first quartile of false-seropositivity even after the regression of H. pviori)
months seropositive test finding  Less decrease in the presence of severe atrophy
Validation required for each kit before using to a certain population
PG I level Rapid decrease in >25% of Persistently high over Reported only in H. pylori-seroprevalent population where
initial level withina few 10 ng/mL diffuse-type gastric cancer is not rare
months Less decrease in the presence of atrophy or in aged population
over 60

Decrease after total gastrectomy
Increase in renal failure patients

PG I/11 ratio Increase up to >5.0within  Persistently low below 4.5 No improvement of serologic le.mph:.'l in patients with a high risk
a year of intestinal-type gastric cancer and dysplasia (adenoma)

PG level Decrease in non-atrophic  Further decrease in Decrease after gastrectomy involving the corpus
stomachs & increase in atrophic stomachs toward Increase after certain medication (i.e.. aspirin, long-term intake of
atrophic stomachs serologic atrophy® acid suppressants)

Increase in renal failure patients

H. pylori, Helicobacter pviori; PG, pepsinogen.

£ Lee, 5 - (2021). Serurm Assay Findings after Successful Helicobacter pylari Eradicatian.
*PG <70 ng/mL and PG I/1I <3. (2021 1 e i

The Korean Journal of Helicobacter and Upper Gastrointestingl Research, 27104, 287 299
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Baek SM, Kim M, kwon Y, et al. Role of Serum Pepsinogen || and Helicobacter pori Status inthe Detec-
tion of Diffuse-Type Early Gastric Cancer in Young Individuals in South Korea. Gut and Liver.
2020;14{4}:439-449 _ doi:10.5008/gnl19091
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Table 2. Diagnostic performance of biomarkers for detection of gastric cancer and atrophic gastritis.
Biomarker Qutcome” Cut-off Sens % Spec% PPV % NPV % LR+ LR- AUC (95% CI) p value
PGI AG <7507 75.0 50,0 | 612 65.5 15 07 | 652(53.0-77.3) |0.021
GC <35.25 472 86.8 | 773 635 3.6 03 | 643(51.3-772) |0.035
PGR AG <6.25 85.0 447 61.8 73.9 1.5 07 | 627(50.1-753) |0.048
GC <527 75.0 60.5 58.7 67.9 1.9 0.5 71.6 (69.6-82.8) | 0.002
G-17 AG <2342 §5.0 395 1596 71.4 14 07 |57.3(44.3-703) |0.267
PGl and/or PGR AG PGI<75.07 95.0 263 575 833 13 08 | 607(480-733) |0.105
PGR<6.25 | |
GC PGI<35.25 777 60.5 65.1 742 20 05 | 692(569-81.4) |0.005
G-17 and PGland/or PGR | AG G-17<23.42 605 | 68. g T 5 | 70.3 (58.4-52.1)
PGI<75.07
PGR<6.25

*Outcome of AG was analyzed between healthy controls (n = 38) and atrophic gastritis (n = 40) subjects; outcome of GC was analyzed between healthy controls (n = 38)
and gastric cancer (n = 36) subjects.

AG, atrophic gastritis; GC, gastric cancer; PG, pepsinogen I; PGR, pepsinogen I to pepsinogen II ratio; G-17, gastrin-17; Sens, sensitivity; spec, specificity; PPV, positive
predictive value; NPV, negative predictive value; LR+, positive likelihood ratio, LR-, negative likelihood ratio, AUC, area under the curve.

https://dot.org/10.1371/ournal.pone.0274938.1002
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Table 2. Diagnostic performance of blomarkers for detection of gastric cancer and atrophic gastritis,

Biomarker |Outcome’ | Cut-off [Sens%  |Spec% |PPV% |NPV% LR+ |LR-  AUC(9S%CI)  pvalue
var A6 |57 |70 [s0 @2 |es |15 |07 |es230-773) |oox
[ec | <3525 472 [sss |73  |e3s |36 |03 |e43(13-772) |o03s
PGR AG  |<eas (80 |7 |ews  |m9 15 |07 |e7Goiy) oo
— | GC | :_5.27 ) | 75.0 _I 60.5 J I 58.7 “67.9 | 19 I 0.5 | 71_6_{_69.&—3\3& i Gﬂﬂi
G17 = | <2342 [0 [355  [s96 |7t |14 |07 |573(443-703) o267
PGl andfor PGR AG PGI<75.07 950 i 263 i 575 833 13 08 | 60.7(48.0-733) |0.105
|poR<e2s | , ,. | L.l 4 |
GC PGI<I525 | 777 605 | 6.1 742 20 |05 | 69.2(569-814) | 0.005
PGR<327 |
G17and PGland/orPGR | AG G17<2342 | 809 05 68.1 742 20 |05 |703(s84-521) |o0002
PGI<75.07
PGR<625

“Outcome of AG was analyzed between healthy controls (n = 38) and atrophic gastritis (n = 40) subjects; outcome of GC was analyzed between healthy controls (n = 38)
and gastric cancer (n = 36) subjects.

AG, atrophic gastritis; GC, gastric cancer; PG, pepsinogen 1; PGR, pepsinogen | to pepsinogen I ratio; G-17, gastrin-17; Sens, sensitivity; spec, specificity; PPV, positive
predictive value; NPV, negative predictive value; LR+, positive likelihood ratio, LR-, negative likelihood ratio, AUC, area under the curve.

https://doi.org/10.1371/journal. pone.0274938 1002
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GastroPanel Meta-Analysis
2070 A HAN 4 E & HEREA

A Panel of Serum Biomarkers (GastroPanel®)
in Non-invasive Diagnosis of Atrophic Gastritis.
Systematic Review and Meta-analysis
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Table V. Agreement between GastroPanel® and g opy in diagnosis of phic gasiritis (AG).
GastroPanel® Gastroscopy Total no, of cases
*Atrophy No atrophy
AG (AGA or AGC) 20 18 38
No AG** 22 460 488
‘Overall agreement (OA): 480/520; 0,920 (95%C1=0.900-0.945), 520
Regular (Cohen’s kappa) k=0.458 (95%CI=0.388-0.524)
Odds Ratio (OR)=23.23 (95%C1=10.78-50.03) (p=0.0001)
*Clinically definite or strongly suggestive: **includes categories normal and Hp-gastritis: AG, Atrophic gastritis; AGA, atrophic antrum gastritis;
AGC, atrophic corpus gastritis.
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Tsuda M, Asaka M, Kato M, et al, Effect on Helicobacter pylori eradication therapy against gastric cancer in Japan,
Helicobacter, 2017:22(5):e12415. doi:10.1111/hel 1241
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X X|2 & HA}: serology= =gt

Korea

Japan

For the initial diagnosis:
1. Rapid urease test

2, Histology

3. Serology

4, Urea breath test

5. Stool antigen test

l, If one of the tests is positive

For the initial diagnosis:
1. Rapid urease test

2. Histology

3. Culture

4, Serology

5. Urea breath test

6. Stool antigen test
(1+2, 4+5, 4+6, or 5+6 can be done together)

First-line therapy twice daily for 7-14 days with
PPI

1. Amoxicillin 1 g

2. Clarithromycin 500 mg

First-line therapy can be omitted in cases with a high
clarithromycin resistance rate > 15-20%

l If one of the tests is positive

j At least 4 weeks after eradication

First-line therapy twice a day for 7 days with PPI
1. Amoxicillin 750 g
2. Clarithromycin 200 mg (or 400 mg)

‘ At least 4 weeks after eradication

1. Rapid urease test
2. Histology

3. Urea breath test
4. Stool antigen test

,,', If one of the tests is positive

1. Rapid urease test

2. Histology

3. Culture

4, Serology - sfter 6-12 months
5. Urea breath test

6. Stool antigen test
(4+5, 4+6, or 5+6 tests can be done together)

Second-line therapy for 7-14 days with PPI
twice daily

1. Bismuth 120 mg four times daily

2. Tetracycline 500 mg four times daily

3. Metronidazole 500 mg thrice daily

l, If one of the tests is positive

Second-line therapy twice daily for 7 days with PP|
1. Amoxicillin 750 g
2, Metronidazole 250 mg

OldY. (2014). B2|R9E K22 M22 710|=2fl: ST Y=o H|w, CHEtAeZ|9RIX|, 63(3), 151-157.

Fig. 1. Diagnostic and therapeutic
methods for Helicobacter pylori infec-
tion in 2013 guidelines. Bacterial
culture is not recommended as a
diagnostic method in Korea, while
either two noninvasive tests or one
invasive test is recommended in
Japan. Notably, a decrease relative to
the initial serum antibody level of
more than 50% after 6-12 months is
considered the most reliable method
in Japan for determining successful
eradication. With regard to the treat-
ment, first-line treatment can be skip-
ped and move directly to second- line
treatment using bismuth-based qua-
druple therapy in cases with a high
clarithromycin resistance rate in
Korea, whereas neither 14 days nor
bismuth-based regimen is recom-
mended in Japan. The Japanese gui-
deline recommends lower dose of
antibiotics for shorter duration (7
days) for eradication.

PPI, proton pump inhibitor.
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- Hp IgG ELISA(GastroPanel) vs ZXZAIZ ZI0IE Hp (YATFYE & HAKIE)
@ TN LX|= = 91%(95%Cl = 84.1-95.8%) @ Y 0|EXx = 93.8%
@ IZT =92.3% 0285 =86.1%
® 50| = 88.6% @® AUC = 0.904(95%ClI = 0.842-0.967)
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- GastroPanel as a Serological Biopsy -

Gastrin 17
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1.de Jong et al,, 2019

2.5.5. Kimetal,, 2018

3,035 HAZY, P2l 25% "5 A - W7 AR gt 2 QL. 2020.09.29.
https://m.health.chosun.com/sve/news_view.htmI?contid=2020092801632
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-Serological Biopsy-
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A Serological Biopsy Using Five Stomach-Specific
Circulating Biomarkers for Gastric Cancer Risk
Assessment: A Multi-Phase Study

Huakang Tu, MD, PhD' 2%, Liping Sun, MD, PhD", Xiao Dong. MD, MS, Yuehua Gong, MD, PhD', Gian Xu, MD, PhD’,
Jingsing Jing. MD', Roberd M Bostick, MD, MPH®, Xafeng Wu. MD, PhDF and Yuan Yuan, MD, PhD
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Tu Het al. A serological biopsy using five stomach-specific circulating biomarkers for gastric cancer risk assessment: A
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Professor, Former Head and Director, Division of Pathology, HUSLAB, Helsinki University Central Hospital,
Helsinki, Finland, and former Head of the Dept of Pathology, Jorvi Hospital, 02740 Espoo, Finland. Pensioned
in 2007.

At present: CEO and Board member, Repolar Qy, Espoo, Finland. Consultant and medical advisor, Biohit Pc,
Helsinki, Finland, 2000-.
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Table Ill, The biomarker profiles among the 500 random patients examined with the Inified GastroPanel” test,

Biomarker profile Diagnostic equivalent Number Percent
1 Healthy mucosa (no atrophy, no Hp infection) 168 33.6
2 Healthy mucosa. High acid output ] 156 31.2
3 Healthy muacosa. Low acid output due to e.g. PPI medication 17 3.4
da Active Hp infection. Not treated 37 7.4
4b Hp-infection successfully eradicated 82 16.4
4c Hp eradication failed 6 1.2
3 Atrophic gastritis in the corpus and fundus (AGC) 13 2.6
6 Atrophic gastritis in the antrum (AGA) 0 0.0
7 Atrophic gastritis in both the antrum and corpus (AGpan) 1 0.2
8 Short(4-to 10-day) break in continuous PPI treatment, Rebound in gastric acid output 20 4.0
Total sample 500 100.0
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GastroPanel : Serological BiopsyZAlZ 22

A Serological Biopsy Using Five Stomach-Specific
Circulating Biomarkers for Gastric Cancer Risk
Assessment: A Multi-Phase Study

Flanbary T, S, FRD %, Lioest Senn, W0, PhIY *, Ko Cert, U0 WS, Yoabus Sorm M0, 70, Gien . MD, TG,
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GastroPanel®
“A serological biopsy”
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