La risposta individuale ai PPI:
le nuove acquisizioni in tema di farmacogenomica
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Farmacogenetica = Farmacogenomica

applicazione della Genetica alla Farmacologia
variabilita genetica degli effetti dei farmaci [Evans and Relling, 2004]

ereditarieta di geni specifici sugli effetti dei farmaci —
Farmacogenetica (dal fenotipo al genotipo)

effetti dell'intero genoma sugli effetti dei farmaci —
Farmacogenomica/ Personalized Medicine (dal genotipo al fenotipo)



Farmacogenomica:

enasce 50 anni fa
«20 anni fa nasce single nucleotide polymorphism (SNP)



e variazioni nel genoma di una specie (1:1200 basi ogni 2 uomini)

» differenze nelle proprieta individuali osservabili e variazioni del corredo
enzimatico

e equivalente alle variazioni metaboliche di popolazione e alla variabilita di
metabolizzazione dei farmaci

e minimo allele in comune che si osserva nelll1% o piu della popolazione
(mutazioni sono differenze rare che si osservano in molto meno dell’'1% della
popolazione)



il NINiMINEnp

E

... Phe His Ala Pro Ser Leu.... ....Phe His Ala Leu Ser Leu....






http://www.bioinf.org.uk/g6PD/

P

2) Polimorfismo epatico

—_— —

e I @
1,' 5 1

|
B4
h o
2 b I¥c
m\- Qs [ ¢
ol O 5 ol == P

4) Interazioni PPIs ' -

{k 3 =]
!,!}—é t
o F

I 6) Conclusioni




SNPs del sistema microsomiale epatico
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[Bode, 2010]

Enzimi-citocromo P450

e metabolismo ossidativo di molti farmaci e composti endogeni (bilirubina,
colesterolo, ormoni steroidei, vitamina D, autoregolazione vascolare barriera
emato-encefalica)

e contengono un anello eme e un sito di legame per substrato e/o farmaco
» rendono i farmaci piu idrosolubili e piu facilmente eliminabili

e polimorfismi genetici causano effetti collaterali avversi, variabili risposte al
farmaco, accumulo di farmaci tossici e metaboliti tossici dei farmaci

e presenti nella frazione microsomiale e membrana interna mitocondriale epatica,
In minore entita nel tratto gastroenterico, polmoni, cervello e reni

e metabolismo di primo passaggio nel fegato (farmaci assunti per os e rettale)



Metabolismo del farmaci e citocromo P450

Enzyme reacticn
Phase T reactias
Oxidation
Reduction
Hydrolysis

Bese I reactions
Acerylation

Met dbolic reactim

Examples of enzymes

Introduces hydroxyl, epoxide and ketone groups Alcohol and aldehyde dehydrogenases

Shortens alkyl side chains
Converts alcohols to aldehydes and acids

Amine oxidases
Cytochromes P450

Introduces hydrogen into ketones and nitro groups  Nitro- and azo-reductases

Breaks down esters to alcohols and acids

Adds acetate to polar sites

Amino acid conjugation  Adds amino acids to polar sites

Glucuronidation
Methylation
Sulphation

Adds sugars to polar sites
Adds methyl groups to polar sites
Adds inorganic sulphate to polar sites

Prirmary Principal

Esterases

Acetyltransferases
Glutathione transferases
Glucuronyl transferases
Methyltransferases
Sulphotransferases

P450 involved in

elimination route hepatic pathway the metabolism
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[Wienkers and Heath, 2005 modificato] mEEOther



Human Cytocrome Allele Nomenclature Committee

Allele nomenclature for Cytochrome P450 enzymes: [Nelson D, 2008]

CYPI family:

CYPIAL CYPIAZ2: CYPIBI

CYP2 family:

CYP2a0: CYr2A13 CYP2B6: CYP208: CYP2C9: CYP2CI19
CEP2D6; CHEELN CYP2F L CYPLER CYPIR] - CYP2S],

(l. 5?: it !!"J :

CYP3 family:

CYP3A4: CYP345; CYP347: CYP3A443

CYP4 family:

CYP4AIlIl- CYP4A22: CYP4B1: CYP4F?

CYP=>4 families: attivazione di procarcinogeni in
CYP54] — Carcinogeni (cancro del polmong
R T associato a fumo di tabacco)
CYPS8AI

CYP]9A4] — 20% metabolismo

CYP2I42 m— 50% metabolismo

CYP26A41

GENETICA MOLECOLARE
* ricerca il difetto metabolico senza test farmacologico al paziente
 migliora il significato statistico dell’analisi farmacogenetica



Gli individui sono raggruppati in 4 categorie (fenotipi), determinati dal livello piu elevato
di funzionamento dell'allele CYP:

1) UM - metabolizzatore ultrarapido: copie multiple di un singolo gene CYP

2) EM - metabolizzatore rapido (wild-type): individuo con due alleli “normali” o almeno un
allele funzionale

3) IM -metabolizzatore intermedio: allele funzionale dominante con funzione ridotta o
due alleli parzialmente defettivi

4) PM - metabolizzatore lento: due alleli non funzionali



Profarmaci

1l supereroe necessita dell'accesso alla cabina telefonica (enzima citocromo P450). Se
Cyp e bloccato da un potente inibitore, non si ha alcuna attivazione

« 1|l profarmaco e sottoposto ad una tappa di attivazione prima dell’'azione farmacologica
sul bersaglio [Mannheimer and Eliasson, 2010]



Prodrug, needs metabolization
to work (eg. codeine is
metabolized by CYP 206 to

morphine)

Active drug, inactivated by
metabolization (example is
omeprazole)

Slow metabolizer phenotype

Poor efficacy

Possible accumulation of prodrug

Good efficacy

Accumulation of active drug can
produce adverse reactions

May need lower dose

Fast metabolizer phenotype

Good efficacy, rapid effect

Poor efficacy

Meed greater dose or slow
release formulation

Variabilita di risposta ai farmaci

Metabolizzatori lenti hanno piu effetti collaterali avversi per alti livelli di farmaci non
metabolizzati

metabolizzatori ultrarapidi piu frequentemente non responsivi ai farmaci al loro
normale range di dosaggio.

CYP2D6, CYP2C9 e CYP2C19 tipi di citocromo P450 piu studiati
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Gastroesophageal reflux, peptic ulcer, Barrett"s esophagus,
Zollinger-Ellison Syndrome and Helicobacter pylori

Farmacogenomica dei PPI




Proton pump inhibitors (PPIs)

Proton Pump Inhibitors (PPls) Mechanisms for Acid Inhibition

HCI

Proton pump
(H*,K*-ATPase)

Omeprazole (r/s-enantiomer) Lansoprazole

Esomeprazole (s-enantiomer)
OCH, AAOCH,

0
CH,

O] 9w e A g
g ‘, :@ Gastrin Histamine-2  Acetylcheline
i
N

Reproduced with permisson from Oibe L, ed. Frolon Fump infebitors, Bassl, Switzedand
Pantoprazole H Rabeprazole H Birkhausar Verlag; 1999.

 Derivati benzimidazolici, inibitori selettivi ed irreversibili della pompa gastrica H+tK+-ATPase

e omeprazolo, primo della famiglia PPIs comprendente pantoprazolo, lansoprazolo, rabeprazolo e piu
nuovo, esomeprazolo, S-isomero dell’'omeprazolo

 biotrasformazione epatica dal sistema CYP 450; principali isoenzimi CYP2C19 e CYP3A4

« omeprazolo e esomeprazolo (lansoprazolo e rabeprazolo) metabolizzati predominantemente da

CYP2C19 (80% della clearance) con saturazione enzimatica dose-dipendente; affinita 10 volte
piu bassa per il CYP3A4, enzima alternativo attivo ad alte concentrazioni di omeprazolo

e pantoprazolo bassa affinita per CYP2C19 e CYP3A4 metabolizzato da solfotransferasi, non
saturabile, esterno al sistema CYP
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PP1 e interazioni farmacologiche



Table 1 Common drug substrates and clinically
important inhibitors of CYP2C19

CYP2C19 substraoes

CYP2C1?

inhibitors

Proton-purmp inhibitors:
omeprazole ssomeprazole,
bnsoprazole, rabeprarols,
ard pantoprazole

Oimeprazole,
esomeprazole,
lansoprazole,
rabeprazole

Antiprotease: Nelfinavir

LAntipltelet: clopidogrel,
ticlopidine

Ticlopidine,
clopidogrel

Antifurgal

Anticomnvulsivant: phenytoin,
diazepam

Anticancer: cyclophosphamide,
tamoxifens

Yoriconarole

Cimetidine

LAntidepressants: amitdptyline,
citalopram, clomipramine,
sertraline

Fiuvosarmine

[Verstuyft et al.,, 2009 mod.]

CYPZC19
inducers

Rifarmpicin

Carbarma Zopine

Tabie 5 Allcle frequencies of CYPICT#*E and *3 polymarphisis in various ethaic populstions  [Verstuyft et al., 2009]
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sAlta frequenza suicidio e Duplicazione/Multiduplicazione gene
CYPZ2D6

emetabolismo ultrarapido Antidepressivi [Zackrisson et al., 2010]

sinterazione Antidepressiwi-PPIs e intossicazione CYP2C19-
dipendente
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CYP2C19, PPIs e thienopyridine

Clopidogrel PPIs Hepatic metabolism

(prodrug)

Inactive metabolite (85%)

Pantoprazolo

Prasugrel
(prodrug)
Active metabolite (15%)
Gplibllia
pTGST) JAA
et Aggregation

[Verstuyft et al., 2009, modificato] Block ADP binding




CYP3A4, CYP3A5-genetic polymorphisms e PPIs




CYP3A4, CYP3A5-genetic polymorphisms e PPls

Cyclic humoral

and neuronal signals

Rest-activity
cycles

Feeding-fasting
cycles

[Levi and Schibler, 2007]
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PPIs inibitori CYP2C19: nuove concezioni

Regulation of CYP2C19 Expression by Estrogen Receptor a:
Implications for Estrogen-Dependent Inhibition of Drug

Metabolism

Jessica Mwinyi, Isa Cavaco, Rasmus Steen Pedersen, Anna Persson, Sabrina Burkhardt,
Souren Mkrtchian, and Magnus Ingelman-Sundberg

Saction of Pharmacogenatics, Department of Physiology and Pharmacology, Karolinska Institutet, Stockhaim, Swedsan (JLAM.,
LC, REP, AP, 5B, SM., MI-5); and Centre for Malecular and Structural Biomedicine, 1B8-Institufa for Biotechnology and

Bioengineering, Univarsity of Algarve, Faro, Portugal (IL.C.)
Received April 10, 2040; accepted July 30, 2010

ABSTRACT

Cytochrome P4502C19 (CYP2C18) is an important drug-me-
tabolizing erzyme involved in the biotransformation of, for ex-
ampie, proton pump inhibitors and antidegrassants. Several in
vivo studies have shown that the CYP2C19 activity is inhibited
by oral contraceptives, which can cause important drug intar-
actions. The underying molecular machanism has beon sSug-
gested to be competitive inhibition. Howevar, the rasulis pra-
sented hePEome oo orean dervatives down-regulats
CYP2C19 expression via estrogen receptor (ER) «, which intar-
actzs with the newly identified ER-binding half site [esirogen
response elemeant (ERE)] at the position —151/-147 in the
CYP2C19 promoter. In gene reporter expanments in Huh-7
hepatoma cells, the activity of the luciferase construct carmying
a 1.6-kb long CYP2C15 promoter fragment cotransfacted with
ERa was down-reguiated upon trestment with 178-astradiol
(EE) or 17e-athinylestradiol (ETE) at half-maximum concantra-

tions of 1077 and 10~* M, respectively. Mutations introduced
into the ERE half site —151/—147 significantly inhibited thesa
ligand-dependent effects. Blectrophoretic mobility shift assays
and quantitative chromatin immunopracipitation exparimants
revaaled that estrogen receptor « binds to this eloment. A
significant suppression of CYP2C 19 transcription by famale sox
steroids was confimmed by revaerse transcription polymerasa
chain reaction after hormonal treatment of human hepatocytas.
Inhibition exparimants wsing a stable human embryonic kidney
233 CYP2C19 cell line revealed competitive inhibition at much
higher concentrations of EE and ETE comparad with thosa
required for franscriptional inhibition. These resulis indicate
that buth EE aru:l I:TE |r|.h|l:||t C"f’F‘EE‘IQ Eu-:pressmn vid an ERu-

|1'|t{:n thamnle-l::ular mechamsm behmci the thltutg eﬁect of
oral contraceptives on CYP2C18 activity.
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DNA Microarray Technology
in the Clinical Environment:
The AmpliChip CYP450 Test for
CYP2D6 and CYP2C19 Genotyping

By Jose de leon, MD, Morgoret T, Susce, RN, MIT, Morio Johnson, RN,
Mike Hordin, RM, Lorroine Mow, MA, Alison Shao, MSc Antonette C B Allen, M5,
Frorcis &. Chiafari, M3c, Granllund Hillman, MS5c, ond . Michele Mikololf, PhD

ABSTRACT

Introduction: An important technological

FOCUS POINTS

* Recruiting incluced a iofal of 4,532 peychi
afrle patiants fram thraa state hospitals in
Kenlucky. Tha AmpliChin CYP450 Test peo-
vidad suecessful ganshyaing results in G4%
of the cytochrome F450 1':‘(?? 206 patients
(4.265/4 532) and In 93% cf the CYP2CI9

: e . : pafiants {4 A50/4 532),

Test emplevs this microasray technolegy for eyo 5The Arevledons o CYFZER poor melabolis

chrerne PABD (CYP) 206 and CYPIC1D ganotyping. ars [F.6%)], CYPEDS ulfra r\apd matobolizers
[1.5%), and CYP2C1 2 poar matckallzars
(2 0%} suggwal Ihal the sompls moy be similar
fer wihial wiould be expected in o general popu
Iofien of similor rocicl badegrownd.

» Describing CYP2D oclivity with o rumerc syr
tam reduces the complexify of pradicting phano-
tepic varkation (n CYP204 ond CYF2CT S anzyma
acivity, Cur proposed numenic system is o pralim-
inary, raugh appresimation thet servas os o uehl
teoching iool and pradics risperidane levals.

advance in genetic Testing s the DNA microarrsy,
which allawes far the simultancous testing of thou-
sands of DNA sequences. The ArpliChip CYP45D

lseeenzymes encoded by these genes are responsi-
ble for the metabolism of many widely prescribed
drugs. The abjectives of this study wers 1o iden-
thy CYPZDE and CYF2ZC19 alleies and phenotypes
in & psychiatric patient population in Kentucky,

and 1o deseribe practica’ issues associated with

DMNA microamay technology.
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Methods: A total of 4,532 psychiatric patients
were recruited from three state hospitals in

Kentucky. Whole blood, buccal swabs, or saliva

samples were genotyped with the AmpliChip

CYP450Test to derive a predicted phenotype.

Results: In this cohort, the overall prevalence
of CYP2D6 poor metabolizers was 7.6% (95% CI
7%, 8.3%), 8.2% in the Caucasians (95% Cl| 7.4%,
9.1%) and 1.8% in the African Americans (95% Cl
0.9%, 3.5%). The overall prevalence of CYP2D6
ultrarapid metabolizers was 1.5% (95% CI 1.2%,
1.9%), 1.5% in the Caucasians (95% Cl| 1.1%,
1.9%) and 2.0% in the African Americans (95% Cl
1.1%, 3.7%). The overall prevalence of CYP2C19
poor metabolizers was 2.0% (95% Cl 1.8%, 2.7%),
2.2% in Caucasians (95% Cl 1.6%, 2.5%) and 4.0%
in African Americans (95% Cl 2.6%, 6.1%).

Conclusion: We also propose a numeric sys-
tem for expression of CYP2D6 and CYP2C19
enzyme activity to aid clinicians in determining
treatment strategy for patients receiving thera-
peutics that are metabolized by the CYP2D6 or
CYP2C19 gene products.

CNS Spectr. 2009;14(1):19-34
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k Drug-dosing chip

Hoffmamn—Ia Roche AG (Basel. Switzerland) states on its website that it aims to “determine
disease predisposition. provide imnformation that can act upon to prevent or delay the onset of
illness. and even monitor treatments”. The company currently produces the AmpliChip®. a

DNA chip-based diagnostic test that aids in individualized drug dosing. According to Roche's

company website. CYP450 is the world's first pharmacogenetic microarray-based test

approved for clinical use. The AmpliChip CYP450 test provides comprehensive coverage of

STiCQ

gene variations. mcluding deletions and duplications. for both CYP2D6 and CYP2C19 genes.
which play a major role in the metabolism of an estimated 25% of all prescription drugs [74].
It 1s intended to be an aid for physicians in individualizing treatment selection and dosing for
drugs metabolized through these genes. This is yet another example of a currently available
personalized medicine approach that allows for a more quantified approach to medicine. This
should ultimately encourage more patient drug compliance and. if used on a broad scale. has
unplications with respect to increasing the efficacy and safety of pharmaceuticals. as adverse
drug reactions are a major problem in the current system.
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ABSTRACT

We tested the hypothesis that the stable isotope ['3C]panto-
prazole is O-demethylated by cytochrome P450 CYP2C19 and
that the '>CO, produced and exhaled in breath as a result can
serve as a safe, rapid, and noninvasive phenotyping marker of
CYP2C19 activity in vivo. Healthy volunteers who had been
genotyped for the CYP2C19*2, CYP2C19"3, and CYP2C19*17
alleles were administered a single oral dose of ['*C]pantopra-
zole sodium-sesquihydrate (100 mg) with 2.1 g of sodium bi-
carbonate. Exhaled '>CO, and 'CO, were measured by IR
spectroscopy before (baseline) and 2.5 to 120 min after dosing.
Ratios of '“COQ./'2CO, after ['*Cl]pantoprazole relative to
13C0,/2CO, at baseline were expressed as change over base-
line (DOB). Maximal DOB, DOB, ; to DOB,,,, and area under
the DOB versus time curve (AUC,_,,, and AUG,__) were sig-
r'uEf.icantIy different among three genotype groups (CYP2C19*1/

*1, n = 10; CYP2C19*1/*2 or CYP2C19*1/*3, n = 10; and
CYP2C19"2/*2, n = 5) with predicted extensive metabolizers
(EMs), intermediate metabolizers (IMs), and poor metabolizers
(PMs) of CYP2CA19, respectively (Kruskal-Wallis test, p < 0.01);
linear regression analysis indicated a gene-dose effect relation-
ship (* ranged between 0.236 and 0.522; all p < 0.05). These
breath test indices were significantly lower in PMs than IMs
(p < 0.05) or EMs (p < 0.01) of CYP2C19. ['*C]Pantoprazole
plasma exposure showed significant inverse correlation with
breath test indices in the respective subjects (Pearson r =
—0.74; p = 0.038). These feasibility data suggest that the
4G Eantoerazole breath test is a reliable, raeid, and noninva-
sive probe o and seems o be a useful tool 1o

oplmize arug therapy metaponzed oy evrec o, oo




Influence of Different Proton Pump Inhibitors
on Activity of Cytochrome P450 Assessed by
['*C]-Aminopyrine Breath Test

Chise Kodaira, MD, Shinya Uchida, PhD, Mihoko Yamade, MD,
Masafumi Nishino, MD, Mutsuhiro Ikuma, MD, PhD, Noriyuki
Namiki, PhD, Mitsushige Sugimoto, MD, PhD, Hiroshi Watanabe,
MD, PhD, Akira Hishida, MD, PhD, and Takahisa Furuta, MD, PhD

Aminopyrine is metabolized by cytochrome P450 (CYP)
in the liver. The investigators evaluated influences of
different PPIs on CYP activity as assessed by the
[**C]-amino

mﬁs;, ﬂﬂa 2 poor HTEiGEOjIZEI'S EPJQS?J BI‘EG”; SGmijS

were collected before and every 15 to 30 minutes for
3 hours after oral ingestion of [**CJ-aminopyrine 100 mg
on day 8 of each of the following regimens: control; ome-
prazole 20 mg and 80 mg, lansoprazole 30 mg, and rab-
eprazole 20 mg. Changes in carbon isotope ratios in
carbon dioxide (**CO,/*CO,) in breath samples were

easured by infrared spectrometry and expressed as

delta-over-baseline (DOB) ratios (%.). Mean areas under
the curve of DOB from 0 to 3 h (AUC,, of DOB] were
significantly decreased by omeprazole 20 mg and lanso-
prazole 30 mg but not by rabeprazole 20 mg. Conversely,
bighar PPT docs /i le 80 me) Lto fur]

decrease AUC, ,, of DOB in RMs but increased it in PMs.
Omeprazole and lansoprazole at the standard doses
inhibit CYP activity but rabeprazole does not, whereas

HIgﬂ—dOSE omepmzo!e seems to 1mnduce LYFs.

Keyvwords: [“C[-aminopyrine breath test; cyvtochrome
P450; proton pump inhibitor; CYP2C19
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Nuovi farmaci

Soraprazan

TAK-438

[Scarpignato and Hunt, 2008]
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_{ i Absorption Omep:razoie
W 4 Plasma hydrolysis Sulfonate
&
g .
) S0gNa*
+Na-00C &
P
AGN201904-Z g
Y
Sodium 2-(4-(5-mathowy-2-((4-methoxy-3,5- ‘Na00C

dimethylpyridin-2-y)methylsutfingl)-1H-
benzo[d]imidazol-1-ylsulionyl)phenoxy)acetate
[CAS Registry No: 651728-41-5]

Sodium 2-(4-sulionatophencxy)acetate
Fiami

HiCO—G,
v

Tenatoprazole (TU-199)
(R3)-5-methoxy-2-[[(4-methoxy-3,5-dimethylpyrid-2-yl)methyl]sulfiny|][1H-imidazo[4,5b] pyridine
[CAS Registry No:113712-898-4]
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Table 1 Potassium-competitive acid blockers

Proton pump inhibitors

P-CABs and PPls: main differences in the mechanism of action (from Scarpignato et al. [2°]).

P-CABs

PPls

Acts directly on the H" K -ATPase enzyme

Requires transformation to the active form

Superconcentrates in parietal cell acid space
(700 D00-foid higher than those in plasma)

Concentrate in parietal cell acid space
(1000-fold higher than those in plasma)

P-CABs binds competitively to the potassium
binding site of H* K™-ATPase

Sulfenamide binds covalently to H™ ,K™-ATPase

Duration of effect related to half-life of drug in plasma

Duration of effect related to half-life of the sulfenamide-enzyme complex

Full effect from first dose

Full effect after repeated doses




Helicobacter Pylori Genomics

Pal = Pathogenicity island
5 . | OM = Outer membrane
-@CagA | PPS = Peri plasmic space Tasie 92.2 :
PG = peptidoglycan .

— IS = inzertion sequence

pes Methods Diagnosis
g B i piets st st ) ) _
g PCR HP risk markers identified
e \_____..-""'-—-" Cag A protrin
Microarray HP few studies, NSAID no studies.
Will be of use in understanding

Cag Il ; : g
e = pathogenesis and identifying markers
Immunoproteomic Early results encouraging. Will be of
Polymorphisms  Type A use in understanding pathogenesis
of 3' end of CagA e — = and identifying markers
g SNP HP/NSAIDS risk factors identified
Tyee D N T Serology HP/NSAIDS - specific tests for
. colonization by HP; no specific tests
1818l T his diagram illustrates the PAl and its deletions for PUD; early studies indicating
and the polymorphisms found with in the cagA gene based upon specific PUD-associated proteins
the variation in the number of repeats of sequences A, Band C. require verification
The diagram also illustrates the inoculation of both bacterial pep-
; : : Management
tidoglycan from the cell wall of Helicobacter pylori and the cagA
protein into a gastric cell leading to disruption of intercellular SNP HP markers identified of use
signaling. The materials are transferred into the eukaryotic cell in tailoring treatment. NSAIDS
by a Type 1V secretion system which is coded for by genes on the provision risk marker identified
requires verification

pathogenicity island.

[Genomic and Personalized Medicine, 2009]



L L Heme Search Topics Gloss
ClinicalTrials.gov Suarch - Study Topies =

Aservice of the U5, Malional rstilutes of Health

| ListResuits | [efneseorcn| [ Tesutsbyrosc | [Resusonmap | [ cerchoewis

Found 249 studies with search of: Proton pump inhibitors

h

Rank Status

1 Unknown !

2 Mot yet
recrulting
3 Completed

4 Recruiting

§ Recruiting

6 Completed

T Recruiting

8 Enrolling by
invitation

k I

Study

Cmdmnn Gaﬁtrnésopmgp-al F!ﬂﬂux D:s.eaaa |GERD]
Interventions:  Procedure: Transoral Incisionless Fundoplication,
Drug: Proton Pump Inhibilors; achive control

Cohort St of Clopi rél and Proten Pump Inhibitors
Conditionss.  Coronary Hearl Disease; Acute Coronary Syndrome;  Diug Interactions,
Clopidegrel.  Proton Pump Inhibitors,  Gastromntestinal Hemaorrhape
Intervention;

Cmdmon Calmum Mahﬂmhsrn DEDFdBr‘E
Intervention;  Drug: Rabeprazole or Esomeprazole or Lanzoprazoks

Eundellc:.nrs Clstan:-p&rua Prernﬁlunl'_.r
Intervention;

After Eumhlnlr.l En:lumgi: Truirnlrlt
Conditions:  Endoscopy, Peptic Ulcer, Bleeding, Proton Pump Inhibitors

Inlerventions: Drug: High dose panloprezole infuson;
Drug: Standard dose pantoprazole mfusion

Cu'-:lltmn Heallhy
Intervention:  Drug: Vatakinb

Condition:  Fundic Gland Polyp
Intervention:

Condition:  Esophagitis
Intervention:  Other, Does not apply
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(Situazioni a rischio: PPIs/ antiaggregah

PPIs/ antidepressivi; PPIs/ anticoncezionali

2. Orientali e Caucasici diversamente-
metabolizzatori; differenze di Genere

3. Medicina personalizzata e/o statistica?

Qts teranostici

Conclusioni
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