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Safety of Proton Pump Inhibitors in a Randomized Trial of
Patients Receiving Rivaroxaban or Aspirin

e  Methods: 3x2 partial factorial double-blind trial; 17,598 patients with stable cardiovascular disease and

peripheral artery disease

e Rivaroxaban (2.5mg bid) + aspirin (100mg od) versus rivaroxaban (5mg bid) versus aspirin (100mg od)

e  Pantoprazol 40mg 1x1 versus placebo

17,598 randomised
to PPI or placebo

Y

8791 assigned to pantoprazole 40 mg od|

l

8740 vital status known
41 withdrew consent
10 lost to follow-up

l

8791 included in the analysis
0 excluded

Y

| 8807 assigned to placebo |

1

8743 vital status known
48 withdrew consent
16 lost to follow-up

l

8807 included in the analysis
0 excluded
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Safety of Proton Pump Inhibitors in a Randomized Trial of
Patients Receiving Rivaroxaban or Aspirin
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Safety of Proton Pump Inhibitors in a Randomized Trial of
Patients Receiving Rivaroxaban or Aspirin

Other prespecified safety outcomes

Incident events, n (%) Pantoprazole, 40 mg od, vs placebo
Outcome Pantoprazole, 40 mg od (n = 8791) Placebo (n = 8807) OR (95% Cl) P value
Gastric atrophy 19 (0.2) 26 (0.3) 0.73 (0.40-1.32) .30
Clostridium difficile 9 (0.1) 4 (<0.1) 2.26 (0.70-7.34) 18
Other enteric infection 119 (1.4) 90 (1.0) 1.33 (1.01-1.75) .04
Chronic kidney disease 184 (2.1) 158 (1.8) 1.17 (0.94-1.45) 15
Dementia 55 (0.6) 46 (0.5) 1.20 (0.81-1.78) .36
Pneumonia 318 (3.6) 313 (3.6) 1.02 (0.87-1.19) 82
Fracture 203 (2.3) 211 (2.4) 0.96 (0.79-1.17) 71
COPD 146 (1.7) 124 (1.4) 1.18 (0.93-1.51) A7
Diabetes mellitus 513 (5.8) 532 (6.0) 0.96 (0.85-1.09) 56

COPD, chronic obstructive pulmonary disease; od, once daily.



Dexlansoprazole and Esomeprazole Do Not Affect Bone
Homeostasis in Healthy Postmenopausal Women

Design: prospective, multicenter, double- APiNe BBesap
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Progression to Celiac Disease in Children With Potential
Celiac Disease

e  Patients: children (2-18a) with tissue transglutaminase antibodies (anti-TG2) and endomysial antibodies (EMA)
but normal duodenal architecture (Marsh stages 0-1); followed up to 12 years; all had HLA DQ2- or DQ8-
positive haplotypes;

*  Serologic tests and clinical analyses every 6 months; small bowel biopsies every 2 years
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E
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v > 42 developed VA 0.54 - >10 years
166 still on a gluten containing diet . - -
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Progression to Celiac Disease in Children With Potential
Celiac Disease
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Community-Based Study of Celiac Disease Autoimmunity
Progression in Adults

* Design: prospective cohort study
e Patients: 15,551 adults with tTGA results

53%
Negative
CeD Serology, 27%
No disease
N =153 \
20%

After 9 years




Effects of Promotility Agents on Gastric Emptying
Meta-analysis
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Effects of Promotility Agents on Gastric Symptoms
Meta-analysis

Studies Estimate (95% C.I.) i
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Eradication of Helicobacter pylori in children restores the
structure of the gastric bacterial community

e  Patients: 16 children (<13 years) from Venezuela with nausea and abdominal discomfort without antibiotic or
antacid therapy during the preceeding month

e Gastroscopy with biopsies, Hp urease test, histology and microbiota analysis
e 11 children were Hp-infected and treated with A+C+PPI for 14 days
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Eradication of Helicobacter pylori in children restores the
structure of the gastric bacterial community

Class (P) Order (P)

B Burkholderiales (.03)

sl Grpmseecn 2] [
M Alphaproteobacteria (.01) obiales (.01)
Non- Non-
infected infected
00 0.1 02 03 0.4 0.5 00 0.1 02 0.3 04 05
Family (P) Genera (P)

B Comamonadaceae (.01)

H. pylori- = Clostndlaceall; t(:ag]e] o H. pylori-

Delftia
Clostn fum 01)

- I
infected Phy Ii:)hactenaoeae {] infected pﬁ}i?ﬂ?abée,fjﬁ”e&e L01)
[ | Brad rh|zob|aceae(01 B Brad rh:zob:um 01)
infected infected
U.l} 0.1 01 0.3 0.4 ﬂ.5 o_n 0,1 n,z 0_3 0,4



Premalignant stages of gastric cancer (,,Correa Cascade®)

H. pylori

s ™~
No progression

Al-Gastritis
??

H. pylori




Grading of chronic gastritis according to OLGA

(Operative Link on Gastritis Assessment)

No Atrophy Mild Atrophy Moderate Atrophy Severe Atrophy
(score 0) (score 1) (score 2) (score 3)
No Atrophy (score 0) STAGE 0 STAGE | E

(including incisura angularis)

Mild Atrophy (score 1)
{including incisura angularis)

STAGE |

Moderate Atrophy (score 2)
(including incisura angularis)

Severe Atrophy (score 3)
(including incisura angularis)




Grading of chronic gastritis according to OLGIM

(Operative Link on Gastric Intestinal Metaplasia Assessment)

Corpus
IM score Not fat: no IM (score 0) Mild IM (score 1) Moderate IM (score 2) Severe IM (score 3)

Antrum No IM Stage O Stage | Stagelll Stagell
(including (score 0)
incisura
angularis)

Mild IM Stage | Stage Stagell Stage lll

(score 1)

Moderate IM Stage Il Stage ll Stage lll Stage IV

(score 2)

Severe IM Stage lll Stagel lll Stage IV Stage IV

(score 3)

IM, Intestinal metaplasia; OLGIM, operative link on gastric intestinal metaplasia assessment.




Grading of chronic gastritis according to OLGIM

(Operative Link on Gastric Intestinal Metaplasia Assessment)

Normal Mild Moderate Marked Normal Mild Moderate Marked

Interobserver agreement (kappa
values) for different stages of the
OLGA and OLGIM staging systems

H pylori Stage(s) OLGA OLGIM
0-Iv 0.38 0.58
0 0.56 0.88
I 0.19 0.48
I 0.29 0.31
1] 0.36 0.48
v 0.48 0.59
n-1v 0.48 0.61
OLGA, operative link on gastritis assessment; OLGIM, operative link

Mononuclear Cells Intestinal Metaplasia on gastric intestinal metaplasia assessment.




The significance of OLGA staging system in the risk
assessment of gastric cancer

Forest plot of odds ratio (OR) for gastric cancer (GC) of high stage of OLGA versus low stage in case-
control studies:

Experimental Control 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cho 2012 2139 474 126 474 29.4% 2.27[18]1, 3.11] =
Choi 2012 223 483 127 483 29.5% 2.40[1.83, 3.15] -
Kodama 2013 g8 21 11 (13 8.3% 3.08 [1.02, 9.18]
Satoh 2008 15 18 44 145 £.4% 11.48 [3.1¢, 41.65]
Tsai 2012 7 42 10 48 3.6% 0.74 [0.25, 2.15] S R
Zhou 2016 27 71l 35 156 17.9% 376 [2.07, 6.85] ——
Total (95% CI) 1110 1372 100.0% 2.64 [1.84, 3.79] o
Total events S0 253

1 2 . 2 .2 L 1 | ]
Heterogeneity Tau® = 0.10; Chi* = 12.52, df = 5 (F = 0.03), I = 60% N o1 o 1o 100

Test for overall effect: Z = 5.30 (P < 0.00001) Favours [experimentali- Favours [control]

The cumulative GC risk among patients with OLGA stage I1I/1V was 2.64 (95% Cl 1.84-3.79; 1°=60%; n=6)




The significance of OLGIM staging system in the risk
assessment of gastric cancer

Forest plot of odds ratio (OR) for gastric cancer (GC) of high stage of OLGIM versus low stage in case-
control studies:

Experimental Control 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cho 2013 204 474 69 474 70.6% 4.43 [3.24, 6.07] E 3
Tsai 2013 30 71 31 156 20.1% 2.95[1.60, 5.45] —
Zhou 2016 17 43 9 48 9.2% 2.83[1.10, 7.21] ——
Total (95% CI) 588 678 100.0%  3.99 [3.05, 5.21] <
Total events 251 109
Heterogeneity: Chi? = 1.87, df = 2 (P = 0.39); ? = 0% e T 5 T

Test for overall effect: Z = 10.17 (P < 0.00001) Favours [experimental] Favours [control]

The cumulative GC risk among patients with OLGIM stage I1I/IV was 3.99 (95% Cl 3.05-5.21; 1°=0%; n=3)




Grading of chronic gastritis according to OLGA

(Operative Link on Gastritis Assessment)

No Atrophy Mild Atrophy Moderate Atrophy Severe Atrophy
(score 0) (score 1) (score 2) (score 3)

No Atrophy (score 0) STAG
(including incisura angularis) g

Mild Atrophy (score 1)
{including incisura angularis)

Moderate Atrophy (score 2)
(including incisura angularis)

Severe Atrophy (score 3)
(including incisura angularis)




Grading of chronic gastritis according to OLGIM

(Operative Link on Gastric Intestinal Metaplasia Assessment)

Corpus

IM score Not fat: no IM (score 0) Mild IM (score 1) Moderate IM (score 2) Severe IM (score 3)

Antrum No IM Stage O Stage | Stagelll Stagell
(including (score 0)
incisura

angularis)

Mild IM
(score 1)

Moderate IM Stage Il Stage Il
(score 2)

Severe IM Stage lll Stagel lll
(score 3)

IM, Intestinal metaplasia; OLGIM, operative link on gastric intestinal metaplasia assessment.
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Management of epithelial precancerous conditions and lesions in
the stomach (MAPS Il): European Society of Gastrointestinal
Endoscopy (ESGE), European Helicobacter and Microbiota Study
Group (EHMSG), European Society of Pathology (ESP), and
Sociedade Portuguesa de Endoscopia Digestiva (SPED) guideline
update 2019

Eull'o %an . B

Helicobacter &

Microbiota ‘ Eur(_)pean

E SGE Study Society of
Group Pathology

Authors
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Jean-Marc Dumonceau'?, Rita Barros'"'2, Jean-Francois Fléjou'?, Fatima Carneiro'"-'24, Jeanin E. van Hooft'®,
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Management of precancerous conditions in the stomach (MAPS Il)

High definition-chromoendoscopy (HD-CE) and guided biopsies OR
at least 2 biopsies from the antrum and 2 from corpus, lesser and greater curvature

1) OLGA I/IV bzw.
OLGIM llI/IV

Helicobacter pylori eradication if positive

Patients with atrophic gastritis or intestinal metaplasia (IM)

Mild to moderate IM only in the Atrophy OR IM in
atrophy only in antrum OR IM both antrum and
the antrum, no IM  only in the corpus corpus’
Family history of gastric First-degree
cancer?, incomplete IM3, family history of
autoimmune gastritis, or gastric cancer?

persistent H. pylori infection

2) Recommendations
do not apply to
hereditary diffuse
gastric cancer

Patients with dysplasia

Endoscopic reassessment at a reference center with HD-CE

Visible lesion? 3) Additional studies
are required before
No* Yes subtyping of IM
can routinely be
HD-CE in 6 months (high grade dysplasia)  Staging and recommended
to 12 months (low grade dysplasia) resection

4) Slides should be

N Y N Ye
° es ° - If no visible lesion (re)stag.e gastritis and sent to an expert
follow up accordingly gastrointestinal
No surveillance Surveillance preferentially with HD-CE with guided biopsies of irregular areas pathologist
Every 3 years Every 1-2 years Every year




Additional recommendations

HD-endoscopy with chromoendoscopy (CE) is better than HD-white-light-
endoscopy alone (alternative: virtual CE).

Patients with a diagnosis of ,indefinite for dysplasia/neoplasia“ should be
promptly referred to an expert endoscopy center.

H.p. heals nonatrophic chronic gastritis, may lead to regression of atrophic
gastritis, and reduces the risk of gastric cancer in patients with nonatrophic and
atrophic gastritis; - H.p. eradication recommended.

In patients with established IM, H.p. eradication does not appear to significantly
reduce the risk of gastric cancer, but reduces inflammation and atrophy; - H.p.
eradication should be considered.

H.p. eradication reduces risk of recurrence after endoscopic resection of gastric
neoplasia; - H.p. eradication recommended.
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Gastroenterologie

Prospective, multi-center clinical trial on geographic DAG - VGG H =Ek
antimicrobial resistance patterns of Helicobacter pylori

e 2000 patients included
» Histopathological investigation: 515 HP+ (26%)

» 23S rRNA H. pylori-specific realtime PCR: 466 HP+ (90% confirmation rate of histology results)
e Antimicrobial resistance testing

» Clarithromycin: 23S rRNA gene amplification &

n=172 n=140

melting point analysis n=101 n=88
Cla res. rate in Austria: 21.1%

» Quinolone: gyrA gene amplification & sequencing ; . o

* 2 biopsy samples from each
patient (antrum & corpus)

>

Quino res. rate in Austria: 13.1% //y A e

Illi

HP infection in both
sites of the stomach
94.5%

HP infection only in
antrum 2%

HP infection only in e
corpus 3.5%




Impact of Previous Exposure to Macrolide Antibiotics on
Helicobacter pylori Infection Treatment Outcomes

Methods: Database analysis 1.0 A Negative impact of
Patients: 7,842 patients with previous macrolide exposure 0.9 . :E{;izﬁm 22;;?&?;%??”
Primary endpoint: effectiveness of clarithromycin-based triple therapy 0.8 _ azithromycin
0.7 -

Table 3. Predictors of eradication failure: multivariate analysis 06 7

Factor OR (95% CI) P 0.5 -

Previous macrolide exposure 1.79 (1.60-2.00) <<0.0001 0.4 _;

Charlson Comorbidity Index 1.09 (1.09-1.02) <0.0001 1

Age 0.97 (0.96-0.97) <0.0001 0.3 ]

Female sex 0.96 (0.85-1.08) 0.481 0.2 1

Smoking 0.96 (0.78-1.16) 0.840 0.1 1

Low SES 0.97 (0.84-1.13) 0.899 0.0 -

0 1 2 3

Figure 4. Odds of successful eradication of H. pyloriamong subjects with
previous exposure to multiple (0-3) classes of macrolide antibiotics.

SES, socioeconomic status.



Management of Helicobacter pylori infection—the
Maastricht V/Florence Consensus Report

P Malfertheiner,' F Megraud,? C A O'Morain,> J P Gisbert,*> E J Kuipers,® A T Axon,’
F Bazzoli,® A Gasbarrini,® J Atherton,'® D Y Graham,'' R Hunt,'*'* P Moayyedi, '*
T Rokkas,'®> M Rugge,'® M Selgrad,'” S Suerbaum,'® K Sugano,'® E M El-Omar, %°
on behalf of the European Helicobacter and Microbiota Study Group and Consensus panel

Gut 2017; 66(1): 6-30

Gastroenterology 2016;151:51—69

CONSENSUS STATEMENT

The Toronto Consensus for the Treatment of Helicobacter pylori ®
Infection in Adults

Carlo A. Fallone,' Naoki Chiba,”” Sander Veldhuyzen van Zanten,” Lori Fischbach,”
Javier P. Gisbert,”® Richard H. Hunt,”” Nicola L. Jones.® Craig Render,”
Grigorios |. Leontiadis,”” Paul Moayyedi,”’ and John K. Marshall®-*

' Division of Gastroenterology, McGill University Health Centre, McGill University, Montreal, Quebec, Canada;, 2Guefph Gl and
Surgery Clinic, Guelph, Ontario, Canada,; “Division of Gastroenterology, MclMaster University, Hamilton, Ontario, Canada;
“4Division of Gastroenterolo gy, Department of Medicine, University of Alberta, Edmonton, Alberta, Canada; 5Department of
Epidemiology, University of Arkansas for Medical Sciences, Little Rock, Arkansas; sGastroenterofogy Service, Hospital
Universitarno de la Princesa, Instituto de Investigacion Sanitaria Princesa (HS—,'P; and Centro de Investigacion Biomédica

en Red de Enferrmedades Hepaticas y Digestivas (CIBEREHD), Madrid, Spain; “Farncombe Family Digestive Health
Research Institute, MolMaster University, Hamiltorn, Ontaro, Canada; Epivision of Gastroenterology. Hepatology. and
Nutrition, The Hospital for Sick Children, Departrments of Paediatrics and Physicology, University of Toronto, Toronto, Ontario,
Canada; and °Kelowna General Hospital, Kelowna, British Columbia, Canada



H.p.-Eradikation 2019 bei hoher Clarithromycinresistenz

Amoxicillin 2 x 1000 mg Pylera® Kapseln
plus 4 x 3 Kapseln taglich
Clarithromycin 2 x 500 mg (1 Kapsel = 140mg Bismuth
plus subcitrat,
Metronidazol 2 x 500 mg 125mg Metronidazol,
plus 125mg Tetracyclin)
PPI2x1 plus
PPI2x1

Therapiedauer: 14 Tage Therapiedauer: 10 Tage



Modified Dual Therapy vs Bismuth-Containing Quadruple
Therapy as a First-line Treatment of H.p.-Eradication

*  Design: open-label, randomized

*  Patients: 232 Chinese H.p.-positive, treatment-naive patients

*  Treatment: Amoxicillin 750mg 4x1 + Omeprazol 20mg 4x1 versus bismuth-containing quadruple therapy

*  Treatment duration: 14 days

Table 2. Eradication rates of modified dual therapy compared with bismuth-containing quadruple therapy

ITT

95% Cl
MITT

95% Cl
PP

95% Cl

Modified dual
group
87.9% (102/116)
82.0%-93.9%
91.1% (102/112)
85.8%-96.4%
91.1% (102/112)
85.8%-96.4%

Bismuth-containing

quadruple group
89.7% (104/116)
84.1%-952%
90.4% (104/115)
85.1%-95.8%
91.2% (104/114)
86.0%-96.4%

Difference from

quadruple group
(adjusted 95% CI

for difference)

—1.72%
—9.84% t0 6.39%
0.64%
—6.90% t0 8.17%
—0.16 %
—7.56% to 7.25%

Cl, confidence interval; ITT, intention-to-treat; MITT, modified intention-to-treat; PP, per-protocol.
“The Pvalues were obtained from one-sided test comparisons of noninferiority between the modified dual therapy group and bismuth-containing quadruple therapy group.
5The P values were from two-sided comparisons of differences between the modified dual therapy group and the bismuth-containing quadruple therapy group.

Pvalue for
noninferiority?

0.0228

0.0028

0.0046

Pvalue for
difference®

0.677

0.869

0.967



Modified Dual Therapy vs Bismuth-Containing Quadruple
Therapy as a First-line Treatment of H.p.-Eradication

Table 5. Drug-induced adverse effects and patient adherence to
modified dual therapy compared with bismuth-containing
quadruple therapy

Table 4. Antibiotic resistance rates in the modified dual therapy
group compared with the bismuth-containing quadruple therapy

. Bismuth-
Bismuth- ) .
containing Modified containing
Modified dual quadruple sl uacnip e
group group Pvalue EIOUEY ERD
(n=116) (n=116) Pvalue
Adverse events 6.3% (7/112) 22.8% (26/114) <0.001
Clarithromycin resistance (phenotypic) 48 (41.4) 21 (18.1) <0.001
Nausea 2.7% (3/112) 1.8% (2/114) 0.682
A icilli i h i NA
Diarrhea 0.9% (1/112) 0.9% (1/114) 1.000 mOXIClI i reSIStalnce (phenotypic) . 0 0
Dizziness 0 0.9% (1/114) 1.000 Metronidazole resistance (phenotypic) 110(94.8) 114 (98.3) 0.280
Taste distortion o 12.3% (14/114) <0.001 Levofloxacin resistance (phenotypic) 48 (41.4) 40 (34.5) 0.279
SH Eok 0 0.9% (1/114) 1.000 Tetracycline resistance (phenotypic) (0] 0 NA
Tongue discolouration 0.9% (1/112) 2.6% (3/114) 0.622 Furazolidone resistance (phenotypic) 0 0 NA
Beenes aiwel 0 2.6% (3/114) 0.247 Dual resistance (phenotypic)
Others 1.8% (2/112) 0.9% (1/114) 0.620 e e
Discontinued drugs 0 1.7% (2/116) 0.498 CLA-R/LEV-R 24 (20.7) 8(6.9) 0.002
because of adverse MTZ-R/LEV-R 44 (37.9) 40 (34.5) 0.585
events Triple resistance (phenotypic)
Compliance 96.6% (112/ 98.3% (114/116) 0.683

116) CLA-R/MTZ-R/LEV-R 23 (19.8) 8 (6.9) 0.004

Data are expressed as number of subjects with percentage included in
parentheses.
MNA, not applicable.

Adverse events were assessed in the per protocol (PP) population. Compliance
was indicative of patients who took at least 80% of study drugs.
NA, not applicable.
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Atrophy in H.p.-gastritis versus autoimmune gastritis

a Multifocal atrophic (H. pylori) b Autocimmune corpus-restricted

Much less
inflammation

Normal antrum

Antral gastritis

O Biopsy sites
’ Intestinal metaplasia



Realtive risk (RR) and 95% confidence interval (Cl) for gastric
cancer among individuals with pernicious anemia

%
Author (Year) Summary RR (95% CI) Weight
Mosbech (1950) —-:-— 2.86 (1.79, 4.64) 7.41
Jorgensen (1951) —5—4-— 3.33(1.96, 567) 677
Berkson (1956) E + 5.80(2.14,15.72) 325
Blackburn (1968} i—--— 3.96 (2.80, 5.61) 8.98
Eriksson (1981) ——o—i- 1.47 (0.72, 2.99) 5.06
Schafer (1985) i 1.00 (0.18, 5.50) 135
Brinton (1989) —— 3.21 (2.24, 4.60) 8.84
Hsing (1993) -:0- 2.90 (2.40, 3.50) 10.87
Mellemkjaer (1996) —l'-i- 2.40(1.86, 3.10) 10.13
Kokkola (1998) - 5.00 (1.39, 18.00) 2.21
Vannella (2010) E 0.60 (0.18, 2.00) 244
Landgren (2011) = 3.17 (2.47,4.07) 10.20
Hemminki (2012) | ——— 4.09 (3.39, 4.94) 10.87
Murphy (2015) - E 202 (184, 222) 11.63
Overall (l-squared = 82.4%, p = 0.000) ¢ 2.84 (2.30, 3.50) 100.00
NOTE: Weights are from random effects analysis i
L] 1

A 1 10




Additional recommendations

HD-endoscopy with chromoendoscopy (CE) is better than HD-white-light-
endoscopy alone (alternative: virtual CE).

Patients with a diagnosis of ,indefinite for dysplasia/neoplasia“ should be
promptly referred to an expert endoscopy center.

H.p. heals nonatrophic chronic gastritis, may lead to regression of atrophic
gastritis, and reduces the risk of gastric cancer in patients with nonatrophic and
atrophic gastritis; - H.p. eradication recommended.

In patients with established IM, H.p. eradication does not appear to significantly
reduce the risk of gastric cancer, but reduces inflammation and atrophy; - H.p.
eradication should be considered.

H.p. eradication reduces risk of recurrence after endoscopic resection of gastric
neoplasia; - H.p. eradication recommended.

Patients with autoimmune gastritis may benefit from endoscopic follow-up every
3-5 years.
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