Xpovia xpnion PPIs: AvemOuuntec
EVEPVYELEC - Oa PEMEL VAL
T(POCGEXOUUE;

Avaoctacia Kovupikou
Akadnuaikn Yrnotpodoc
B Maveniotnpiakn MaboAoyikn KAwikni
'NA IntnmokpATteLo



Etcaywyn

* Tat PPls elval oo ta Mo Kowva XPNoLUOTIOLoU eV
bAPHOAKA OTOV KOOUO

* AmnoteAeopatika otn Bepamneio voowv nou
OXETL(OVTOL LE TNV EKKPLON OEEOC OTO OTOMAXO

* |kavormolnOnkav avaykec, Omwc emoUVAwon Kat n
npoAnyn tou meNTKOU EAKOUC, KoLl BonBnoav otn
BeAtiotomoinon tn¢ avtipetwritong tng FOMN



Evdeiéerc xopnynonce PPIs

[MEMTLKO EAKOC

2uvdpopo Zollinger-Ellison

MpodUAaén amo stress EAkn

[aotponpootacia peta amo npoduAaén M2AD ) aoTpivn
Ekpl{won Helicobacter Pylori

Alpoppaylo OVWTEPOU TIETTIKOU

[OlN

Owodayitida, ooodayoc Barrett, TEMTIKEC OTEVWOELG
AeLtoupykn ko adtepevvntn dvoneia
Hwowodhikn oltcodayitda

[MOlyKPEATLK OVETIAPKELQL

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



PPIs kot xpnon
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H xprion twv PPls otnv ApepLkr) o€ EVAALKEG EKTOC LOPUATWY OLTAACLAOTNKE
armo 3,9% to 1999 oe 7,8% 1o 2012. Tnv (6L mepiodo SuthaocLldotnke 0 apLlOpOC Twv
HeAeTwyV Tou avadEpovtal ot AE twv PPIs

Freedberg DE, et al. Gastroenterology 2017;152:706-715



Avemeupntsq EVEPYELEC TwV PPIs

‘Evac peyaAog aplOuog AE mou pmopet va

oxetilovtal pe PPls avadepetal otn

BLB)\Lovpacha
Nedpikn BAGBN

 Avowa, AEE

e OoTlKA KaTAaypoTa

e KuoTtikoUg moAUTIOSEC OTOUAXOU

* Eudpayua puokapdiou

* Small Bacterial Overgrowth

e Avutopatn pkpoBLakn mepttovitida

* EvteplKEC AOLUWEELG

* Nolpwén amo CL Dificille

* [veupovia

* AvVemApKeLO ULKPOOTOLXELWV

e KakonOeleg MEX

e Qvnowuotnta

* Avadopéc yla: KatabAwpn, HKK,
xoAn&oxoABiaon,anoppin
000VTIKWV EUPUTEVHATWY, EAAATWON
oneppatolwapiwyv oTo

Vaezi MF et al. Gastroenterology 2017;153:35—48 OTIEPUOSLAYPAUUA K.OL




PPls kot oTOpOXOG

Parietal cell

Parietal cell
hyperplasia
* 2-4-fold

Increased

D cell

risk of fundic

~

gland polyps )

AxAwpudpla, avtidpaoTikn
UTTEPYQLOTPLVALULiO KaL avénon
Xpwpoypavivng A

YriepmAaoio TOLXWHOTIKWY KUTTAPWVY
Kol ELPAVION KUOTLKWV TTOAUTIOO WV
2-4 POPEC TILO CUXVA ATTO TO YEVLKO
nAnBuopo (kaAonbng kataotaon)
YriepmAoola eviEpOXPWUADOLVLIKWV
KUTTAPWV (VEUPOEVOOKPLKVELC OYKOL;)

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



PPIs kau H. pylori yaoctpitida

Antrum-predominant gastritis Develops into corpus-predominant gastritis

IAY

« T other microorganisms
* Accelerate development of atrophy

Helicobacter in the fundus-corpus region

H pakpoxpovia xprion PPls og acBeveic ue Hp Aolpwén odnyel o yootpitida owpatog Ko

atpodia
European Maastricht V/Florence consensus: Z0otaon Beparneiac tng H. pylori Aolpwénc oe
aoBeveic mou xpelalovtal xpovia Beparmneio pe PPls

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



PPIs ko vedppikn BAABn

Table £. Stodies pmlaat Ileihl‘ assoziatish between PRI use and chrese Kid ey diseise o |6 LOOUV Kpao[aKr,] av-[i.é pacr]

Authers Paper Type Number of Canclusnn
patinms

— odnywvtoc oe

. genavoAappavopeva
) eNeloodla ofelag Slapeong
scoouwu veppitidag
v *  MeyAaAeC KOOPTEC TOU
- Seixvouv AN kivSuvo CKD

* Robust statistical methods,
relevant limitations

*  AVOOPOULKEC LEAETEG pIE
evOOYEVELC TTEPLOPLOOUC

* Substantial bias=>» eml\oyn)
Twv acBevwy, cuyxoprnynon

cm = - dapuaKkwy, KapdLayyeLlakn
| ouvoonppotnTa, Xpnon
M2AD

e Association of CKD with PPIs
(HR <2.0) is of low magnitude



PPIs kot vedppikn BAaBn
* Qapupakoemaypumvnon, WOlwc oTouc NALKLWHEVOUC

e Ye aoBevelc pe vea epdavion oéelac VEPPLKNC
B}\aBnq AOyw oéelac diapeonc vscbpméaq,
npwtipun 6takorn tov PPl punopel va avaotpELIJELtr]
VEPPLKN AELTOU YL

* Monitoring vepplkng AeLToupyilac ToUuC MPWTOUC
unvec oe aocBeveic uPnAov kwvduvou (aobeveic >60
ETWV)



PPls ko avola

MBavol pnyxaviopot
 'EAAewpn B12 AOyw EAATTWHEVNC YOOTPLKNC 0EUTNTOC
* EvamoBeon B-apuAoelboug

MeA€teg
* Audheyopeva SedopEva, HETPLO | AKOUN KAl EAATTWUEVO Kivouvo

*  MeyaAn mpoormtikn HeAETn napatpnong (Feppavia, Sedopéva achalelwv vyeiag)
AcBeveic xwpic avola oto baseline, nAwiag >75 £tn, (N=73.679)

OL aoBeveic pe taktikn xprion PPIs gixav onpavtka avénuévo kivbuvo epudaviong avolog
o€ oXeon e toug aoBeveic xwpic PPIs (hazard ratio, 1.44 [95% Cl, 1.36-1.52]; P <.001)

 MeyadAn, case-control study oe acBeveic (LEon nAtkia 80 £tn), PPls cuoyetiotnkav pe
eAaTTWHEVO Kivouvo dvolag

* Confounding factors: xapaktnplotikd acBevwv, cuvoonppotnteg (katabAwpn, AEE),
noAvdappakia n mbavn e€nynon Twv SLapoPETIKWY OMOTEAECUATWY

Gomm, W. et al. JAMA Neurol.2016
Booker, A.et al. Int. Psychogeriatr 2016



PPIs - kataypota Kot 06TOnopwon

*  Mel€teg mapatipnong,
Table 2 | Association between long-term PPl intake and osteoporotic changes and risk of fractures* CXVOL5 pO MLKS q ( Im p ortant
Reference Tvoe . 5 g
e . End point of the study and results ype of study I|m|tat|0n)
Yang et al."’* * Risk of hip fractures Observational,
* OR 1.44 (5% C| 1.30-1.59); older patients (>65 years); duration of PP| case-control study L L L
i 51 JAYSY, UTTOLPXOUV TTPOOTTTLKEC ME)\ETEC
* Dose- and time-dependent effects: adjusted OR 2,65 (95% Cl 1.8-3.90) /) ) ’
Vestergaard * Risk of hip fractures Observational, A Lo uetava)\u O€ lq ( 1 O HEAETU)V’ 8
etal™ * OR 1.45(95% Cl 1.28-1,65) for PPl intake within the last year case—control study ’ ’ ’
* OR 0.69 (95% CI 0.57-0.84) for H, receptor antagonist intake within LJ.E)\ET(DV aVTLOTO l)(a) E 6 woav
the last year , ,
Targownik etal.'"!  # Risk of hip fractures Observational, (0] p LOLKOQL ¢ KLV6 uvo ( O R . 1 5 2 5 ) o)
* OR 1.62(95% Cl 1.02-2.58); only in patients on PPls >6 years case—control study ’ ’
» No risk for patients on PPis <6 years I'])\LKLU) MEVOUG LE HaKpoxpovLa PPI
Yeetal'” * Risk of hip fractures Meta-analysis, seven g
*OR1.24(95% Cl 1.15-1.34) observational studies av wv r]

Ngamruengphong  * Risk of hip fractures Meta-analysis, ten ’ ’
etal’™ « OR 125 (95% CI 1.14-137) observational studies MeyaAn Case control study edwoe

Corleyetal.'* * Risk of hip fractures Observational,

* OR 1.30(95% C! 1.21-1.39): on PPis and H, receptor antagonists; case—control study (0] p Lo Kd ¢ K(,VS (§AV/0) (O R . 1 . 3 ) O€&

only in the presence of other risk factors {that is, pre-existing osteoporosis

Besionis skl theracy) aoBeveic mou eiyxav TouAdyxlotov
Kaye & lick™ * Risk of hip fractures Observational,

* Na risk in the absence of other risk factors case—control study évav d}\AO oL p dv OoVTQ K l.V6 l’J VOU

Targowniketal'™®  # Risk of osteoporotic changes and bone mineral density loss Observational,

* No effect of PPIs on bone mineral density case—control study (T[po U T[d pXO voa OO"[EOT[(') p wo r] ,

Chenetal.'"’ * Risk of osteoporosis Observational,

14 14 I
* HR 1.5 (95% Cl 1.39-1.62) for osteoporosis case—control study oviwa }\ KOPTLKOE L6 wvV
¢ No risk of fractures X'p r] LI) r] p )
14 I I
*Authors’ bias of most important studies investigating the association between PPl intake and risk of fractures and E
osteoporotic changes based on study design, enrolled patients and robustness of data. HR, hazard ratio; OR, odds ratio; ETE p OVEVE l'a HETa U va MEAET(»V
14 14 14
WC TIPOC TO v €MNPEALEL N 86on N

PPI, proton-pump inhibitor.
n SLapkela xoprynong

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017




PPIs - kataypota Kot 06TOnOoPwon

Avouxtn n oculntnon yla mlavr cuoxetion Hetaty PPl kat avénuévou kivduvou
OOTEOTIOPWONG KOLL ETUTAXUVONG OMWAELOG OOTLKNC TTUKVOTNTOC

hip fractures in older patients on long-term PPl therapy might occur independently
from the occurrence of osteoporotic changes

(Targownik, L. E.,Gastroenterology 2010)

PPl users had lower BMD at baseline than PPl non-users, but PPl use over 10 years
did not appear to be associated with accelerated BMD loss. The reasons for
discordant findings between PPl use at baseline and during follow-up require
further study

Targownik LE AJG 2012

increased risk of osteoporosis in patients with GERD taking PPIs Chen, C. H.
Osteoporos Int 2016

Aev uTtapyouv dedopéva va umootnpiéouv TNV o€ pouTiva LETPNON OOTLKAG
TIUKVOTNTOC



PPIS kot Epdpaypa puokapdiov

COGENT stydy
Tuyxatlomotnuevn eleyxopevn pueAétn (N=3761)
3761 aobeveic pe SUTAN QVTLALUOTIETAALAKI AYWYN

* PPIs gpunobifouv tnV evepyomoinon
NG kKAomidoypeAng (Cytochrome 450
P2C19)-ex vivo avaAUOELG

é

* Retrospectine studies:
OAa ta PPIs (class-specific effect) AN CV
ouppapata o aoBeveic e clopidogrel

Omeprazole|
-
it
L

Placebo

* FDA 2009: evavtiov tn¢
ouyxopnynong clopidogrel+PPI (16lwg
TNV opemnpaloAn) . s M| -
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P=0.98 by the log-rank test
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e K& : e No. at Risk
POOTTTIKEG LEAETNG : OXL Placebo 1885 515 50 .28

aAAnAemidpaon Omeprazole 1876 537 242 205

Figure 2. Kaplan~Meier Estimates of the Probability of Remaining Free

1 ! f Primary Cardiovascular Events, According to Study Group.
* FDA Maptiog 2016: anodpeuyOei il : oty
P S d) X The event rate for the primary cardiovascular end point at day 180 was 4.9%

TOUTOXPOVN Xopnynon KAorboypEANG in the omeprazole group and 5.7% in the placebo group.

|fou ouslnpalohr] S Emovf)auut(ovraq Agv uTtnpxe dladopd ota kapdlayyslokd cupBapata
OTL h OLUCTOON LOXUEL LOVO YyLA TNV (4,9% vs 5,7%)

OMETPALOAN Bhatt DL, et al. N Engl J Med 2010




PPIS kot Epdpaypa puokapdiov

MBavoloyeital dtL ta PPl av§dvouv tov kivéuvo yia EM pe dtadopeTikd inXaviopo, otl
arnevBeiag pnAokapouv th cuvBetaon tou ayystokol NO mpokaAwvtog oyyelocUGTooN

MeA€tn yua tnv avadetén kivéuvou EM armno tn xprion PPl oto yeviko nAnBuouo
“Proton Pump Inhibitor Usage and the Risk of Myocardial Infarction in the General

Population.”
Avapoupon dedopevwy amo acBeveic pe xapunAo baseline kivbuvo yia EM avedeléav evav

aUENUEVO OXETLKO Kivouvo 9-16% yla EM petda amo 4 xpovia xpriong PPls

Ta eupripata avtd propolVv va £€nynBouv armd UoAELTOpEVEC SLAPOPEC LETAEY XPNOTWV
PPIs kol un-xpnotwy, mapad amo tn xprnon twv PPls.

Shah NH et al. PloS One 2015



PPls kot AOLUWEELC
Small intestinal bacterial overgrowth

* PPIs tpomomoloUv 10 eVOOQUALKO TtEpLBAAAOV Kal TN
Baktnplakn xAwpida
e Aspirates: 8-fold relative risk
Breath test: 2-fold relative risk

OLeplocotepeC peAEtec Baolotnkayv ota breath test, ek Twv
OTtolwV oL TTEPLOOOTEPEG OV aVESELEQV OTATIOTLKA CGNUOVTLKN
OUOXETLON

e H ektipnon tng SIBO Kal TNG KALWVIKAG TNG CUOXETIONG Ba PETIEL VAL YIVEL LE HEAETEQ
mou Oa xpnotlpomoloUv next-generation sequencing analysis Twv peTaBoAlkwv
TIPOLOVTWY TWV HLKPOOPYAVICHWY TIOU aTOLKI(OUV TO AETTO EVIEPO

* H ovpumtwpatikn SIOB kata tn dtapketa AP ng twv PPIs avtipetwriletal oe
e€OTOULKEVEVN Baon

Lo WK et al. Gastroenterol Hepatol 2013



PPls kot evtePLKEC AOLUWEELC

e Leonard, J., et al. Am. J. Gastroenterol. 2007

YUCTNMOTLKEC avacmonnoaq Kuptwq LEAETWY TIAPATAPNONG KL AVAOPOULKWY
UEAETWVY LLE OUCLOOTLKI) ETEPOYEVELN

3-fold risk yta caApovéAAa kat campylobacter
e Bavishi, C., et al. Systematic review:. Aliment. Pharmacol. Ther. 34, 2011

Campylobacter jejuni diarrhoea has been reported with an odds ratio of 2.9—
11.7 from four studies

* Hassing, et al. Eur. J. Epidemiol. 2016

prospective Dutch population-based cohort study with 14,926 individuals
aged >45 years and a 24-year follow-up, PPl intake was associated with an
increased risk (OR 1.94, 95% Cl 1.15-3.25) of bacterial gastroenteritis

e Bavishi, C., et al Aliment. Pharmacol. Ther. 34, 2011)

Strong acid inhibition might also facilitate traveller’s diarrhoea induced by
common enteropathogens (such as toxigenic Escherichia coli or Shigella spp)

MoAovOTL 0 auénpEVOC KivOuvoc eVTEPLKWY AOLUWEEWV EXEL ESpalwbdEel, To HEYEBOC ToU
KlvdUVoU eival eTepoyeveC kal urtoloyiletal oto 2-3 fold




PPIs kot avtopotn HikpoBrakn
EpLTovida

* Xu, H.B. etal. Genet. Mol. Res 2015
Juotnuatiki avookornnon (12 apBpa, 5 abstracts)
OR 2,17 (95% Cl 1,46-3,23)

 Terg, R.etal. J. Hepatol 2015

[MpOoOTTIKA TIOAUKEVTPLKI) LEAETN

PPIs 6ev auéavouv tnv enimtwon TN AUTOUATNG UKPOBLOKAC TteEpLToviTLOOC
oTNnV Kippwon
e Dam, G, et al. Hepatology 2016

Post-hoc avaAuon StadopeTikwy Bepameutikwy SoKLUWV o€ SLleBv KoopTNn
aocBevwv

OR 1,72 (95% ClI 1.10-2.69) ywa. SBP
Auvénuevoc kivbuvoc eykedalomnabelag

H cuoyetion petaéL SBP kat PPIs eivat apdiieyopevn
Aev uTtdpyouv otolxeia yia tpoAndn Kipooppayiac pe tn xpovia Angn PPI



PPIs kot Aoipwén Cl Difficile

1,81 avénon kwwduvou yia Cl Difficile

MeAETEC AP ATIPNONC, LOVOKEVTPLKEC KAl AVOOPOULKECS, XWPLG
TIPOCOPHOYH VLo CUVOCNPPOTNTEC KAl XwPLc avadopec otn dLapKeLla
€kBeonc twv PPIs 1 otn AnYPn avtiBlotikwyv. H CDI mapapével apKeTa
omavia. BAoeL auTtwv TwV EVpNUATWY SEV UMOPEL va uTtooTnpLXOEl n
OXE0N ALTIOU-ATIOTEAECUATOC

O kivbuvocg mtou oxetiletal pe ta PPls eival HETPLOC o€ oUYKPLON UE
nopadooLlakoU g aPAYOVTEC KLVOUVOU OTIwE TA OVTLBLOTLIKA

Juyxopnynon PPI pe avtiBlotika €xeL emunpoobeto kivbuvo

Kwok, C. S. et al. Am. J. Gastroenterol. 2012
Arriola, V. et al. Infect. 2016.
Dubberke ER, et al. Clin Infect Dis 2007
Kandel, C. E., et al. BMC Infect. Dis. 2016



PPls kol LIKPOOKOTILKN KOALTLOOL

YUOYXETLON O€ case reports

Avodpoputkn avaluvon 95 MEPUITWOEWV ULKPOOKOTILKNG
KoAttidac, n €kBeon oto PPl avayvwplotnke wg
nopayovtac Kivbuvou. (Keszthelyi, D. et al. Aliment.
Pharmacol. Ther 2010)

O kivouvoc sival xapnAog, aAAa Ba mpemel va Bupopaote
10 PPl wc¢ omavia attia dtappolog.

* O KivbUVOC ULKPOOKOTILKAC KOALTLOOC ElVal OTATLOTLIKAL
ONUAVTLKOC otn ocuyxopnynon PPl kot M2AO®
(Verhaegh, B. P. et al Aliment. Pharmacol. Ther 2016)

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



PPIs kat mvevpovia kotvotntac (CAP)

* Avodpoptkn HEAETN AVEOELEE QPYLKA LLLOL CUCXETLON METAEV
aocBevwv pe FOMNN (Laheij RJ, et al. JAMA 2004)

* H ouvoyxetion dev emiBeBaiwdBnke o peAeTn petolu
aoBevwv rtou eAapfavav MZAD (Filion KB, et al.Gut 2014)

e Katormuwecg peletec dev avedeléav ovoxetion petaly PPI
xpnong kat CAP (Othman F, et al. BMJ 2016, Sarkar M, et al.
Ann Intern Med 2008)

[l TNV vevpovia, N xpnon twv PPl miBava ntav evag
surrogate yla tnv uttokeipevn FOMNN, tou eivol tPodLaBeoLKOC

TOPAYOVTOC.



PPls kot mVEVUHOVLA KOLVOTNTOLC

Napoucia mBava protopathic bias (avaotpodnc
UTTOLLTLOTNTAG) OTLC MEAETEC ouaxeTiong PPIs kait CAP (ot
aoBeveic eAaBav PPl yia va Bepameoouv mMpwLUo ATUTIA
OUUTMTTWHLOTO TIVEVMOVLAG Ttou BewpnBnkav OtL oxetilovtav
LLE TO 0&L)

O avénuevoc kivbuvoc NTav 1o €vtovocg o€ acBevelc mou
¢ekivnooav ta PPIs 14-30 pepec npLv, eVw o Kivouvoc
Hewwvotayv N e€aAeidovtav og autoUC ou ta Eekivnoay Lo
TaALQL.

Sarkar M, et al. Ann Intern Med 2008



PPls Kol QVETTAPKELOL LLKPOOTOLXELWV
Ca, Fe, Mg, B12

Ca: H BlobdLaBeoipotnta notkiAAeL, avtikpouopeva dedoueva

Fe:2e aoBeveic pe Zollinger-Ellison, 6 xpovia Ayn PPIs 6ev cuoxeTioTtnkKe e
eAQTTWUEVEC amoBnKec oldripou oUTe e EAAeln odnpou

Mg:Alddopec LEAETEC TTapaTAPNONG AVEPEPAV HETPLO BETIKA OUOXETLON
HeTatL xpnong PPl kat umopayvnotlapia (RR 1.43,95% Cl 1.08-1.88)
MeyaAec cross-sectional trials: PPl-cuoxeTil{lOpevn umopayvnoLoLLa PopeEi
va oUUBEL, eldka og aoBeveic pe XNA umo doupntikn aywyn

Ye aoBeveic xwpic XNA kal xwpic cuvumtapyovoa xpnon dloupntkwy, Sev €XEL
amnodelxBel cuoxETion

Monitoring unAov KvéUVoU/oUUMWUATLKOUC
B12:0Owmeplocotepec peAetec Sivouv 2-4 fold avénuévo kivbuvo

O’Connell MB, et al. American Journal of Medicine 2005.
Ivanovich P, et al. Ann Intern Med 1967
Stewart CA, et al. Alimentary Pharmacology & Therapeutics 1998
den Elzen WP, et al. Aliment Pharmacol Ther 2008
Sumukadas, D.,et al.. J. Am. Geriatr. Soc. 2012.



PPls kot KOPKIVOC YOLOTPEVTEPLKOU

O TPLKOC KAPKIVOG

* OuaoBeveic mou Aappavouv pakpoxpovia PPl, akoun Kot PeTd ano ekpilwon Tou
H.Pylori €xouv 2,4 avénuevo Kivbuvo yla yaotplko kapkivo Cheung et al, Gut 2018

* [lapopotla etkova divel pa poodatn petavaivon (N =926386) yia dSuthdoto
kivbuvo Wan Q-Y et al Gut 2019

OpBoKOoALKOG KapKivog

AvadpouLkeC MANOuopLoKES peAetec Sev emBePfaiwoav OtL Ta PPls avéavouv tov
Kivduvo, akoun kot og aoBeveic mov eAapPavav 7 xpovia PPl (5Robertson DJ, et al.
Gastroenterology 2007)



PPIs kot Oavartoc

 Maggio, M. et al JAMA Intern. Med. 2013
YynAEcg 60oelc PPIs: deiktng uPnAng voonppotntacg Kat Bvntotntog
Apeon auwtiotnta dev £xeL edpalwOel

* Leontiadis, G. |. Mayo Clin. Proc 2007
MetavaAuon 20 TUXOLOTIOLNUEWV HEAETWV: Kapia Stadopad otn Bvnrotnta

* Xie Yetal. Gastroenterology 2017
Betepavol AUEPLKAC

Table 3 Duration of exposure to PP| and risk of death among new users of PPl (n=1 66 098)
Duration (days) 91-180 181-360 361-720

24748 (14.90) 39345 (23.69) 29334 (17.66) 33907 (20.41) 38764 (23.34)

HR (95% Cl) 1 1.05(1.02t01.08) 1.17(1.13t01.20) 1.31(1. ; 47 to 1.56)
S

Ow xpnjotec PPIS oto xpovo sixav 1,5 dopd peyoaAutepn mBavotnta Bavatou amd autoud
nou 6ev Enapvay PPls



MoloTNTa TWV CTOLXELWV YLa SUVNTLKEC
OVETLOUUNTEC EVEPYELEC TwV PPls

Table 1.Summary of Evidence for Potentia! PPI-Associated Adverse Effects

Overall quality of
Potential adverse effect Tyoes of studies Threats to vafidity evidence

Modest effect size Very low ME}\éTEC T[apatﬁ pl’]O’I’]C

Residua! confounding would bias towards harm

Absence of dose-response effect

Modest effact size Very low

Residua' confounding would bias towards harm ! ]

Inconsistent results Low or very low ET[ l6 n HLOAOV 1 ¢3 q IJ.E)\ETE q

Mecdest effect size , . f I I

Residual confounding would bias towards harm

Myocardial infarction Observational Resulis differ betw;’g\ RCTs and cbservational Very low Y vaa trl gge rfalse alarms
RCT studies

Secondary analysis of RCT data

Medest effact size ’ '

Residual confounding would bias towards harm Avad) € p (@) IJ_EVE q (0) UXE'[LO'E [_q

Sparse data

b A Uopel va UTtOKELVTaL O€

Meodest effect size 7 1 ]
Residual confounding would bias towards harm Od) aA l,,la )\OV(L) 0X86 {0 (o) IJ.O U
Clostndium difficile infection Observational Modest effect size v
only Residual confounding wouid bias towards harmm 1
Pneumonia Observational Resulis differ betwean RCTs and observational KAl CO nfo u d In gs
« RCT studies
Secondary analysis of RCT data
Modest effect size X , A ’ e ’
Absence of dose-response effect Z
Residual confounding would bias towards harm p n OLV gna n Ev O'I’] q Qo
Protopathic bias ! L
i el Vi v TIPOOTITLKEG UEAETEC
Medest effect size
Absence of dose-response effect
Residual confounding weuid bias tovwards hamm
Gastrointestinal malignancies Observational Resulis differ betwean RCTs and observational
RCT studies

= ACTs use surrogate outcomes

= Modest effect size

» Residual confounding would bias towards harm

= Confounding by indication and protopathic bias

Kidney dseass = Observational
only

Dementia Observational
onfy

Bone fracture Observational
oy

Small intestinal bacterial Observational
overgrowtn Crossover

Spontaneous bacterial peritonitis Observational
oy

Micranutrient deficiencies Observational
oy

NOTE. Assessments regarding the quality of evidence ase based on the methadology of the GRADE Working Group {see inset).””

Freedberg DE et al. Gastroenterology 2017;152:706—-715




Evidence levels yia tn ocvoxetion PPls
KOlL AVETILOUNTWYV EVEPYELWV

Complications associated
with PPl use

Structural or functional
abnormalities

Effects on Helicobacter
pyiori gastritis

Castrointestinal infection

Pneumonia

AIN
CKD

Hypomagnesaemia

Hypocalcaemia

Fractures and osteoporosis

Myopathies

Reduced clopidogrel
activation with increased
cardiovascular risks

Dementia

2a
2a
2b
1c
1c

2a

2a/b
2a/2bf2c
2a/2b

2b

2b

3b

Key findings

Increased risk of fundic gland polyps

Increase in parietal cell mass
Hypergastrinaemia, hyperchromograninaemia
Enterochromaffin-like cell hyperplasia

Shift from antrum-predominant to corpus-predominant gastritis,
exaggerated increase in gastrin

Increased risk of Clostridium difficile infection (OR 1.5-1.8)

For other pathogenic bacteria, >2-4-fold increased risk

Conflicting data, all from retrospective studies

In large retrospective RCT and cohort studies, increased risk not confirmed
Considerable (fivefold increased) risk of AIN, re-exposure to be avoided
Low risk of development of CKD

Consider PPls as a cause of hypomagnesaemia in patients with CKD
ondiuretic therapy

No population-based or controlled studies

* PPl dose and duration dependency in older patients (aged >65 years)
* Low risk in patients without any other risk factors

* Possibly idiosyncratic reaction

* The underlying mechanisms leading to rhabdomyolysis with PPl use
are unclear but are possibly related to interactions with concomitantly
administered drugs such as HMG-CoA reductase inhibitors (statins).

No increase of risk in randomized clinical trials

Slightly increased risk in retrospective cohort studies.

Increased risk {OR 1.6} with high bias

*Interpretation: 1a, systematic review of a randomized controlled trial (RCT) of good methodological quality and with
homogeneity; 1b;, individual RCT with narrow 95% CI; ¢, individual RCT with risk of bias; 2a, systematic review of cohort studies
{with homogeneity}; 2b, individual cohort study (including low-quality RCT, for example, <80% follow-up}; 2c, non-controlled
cohort studies or ecological studies; 3a, systematic review of case-control studies {with homogeneity); 3b, individual case-control
study: 4, case serles or poor-quality cohort or case—control studies. AIN, acute interstitial nephritis; CKD, chronic kidney disease;
HMG-CoA, 3-hydroxy-3-methylglutaryl-coenzyme A; OR, odds ratio; PPI, proton-pump inhibitor.

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



PPls kot VETILOUUNTEC EVEPYELEC UE
oo S ESELYHEVN KAl N altodeSeyEVN atioAoyia

Acute kidney
Structural and injury Chronic kidney
functional changes disease
in the gastric mucosa
Dementia )
| Enteric infections* |
ﬁ

SIBO | malignancies
T RIS e LTI, -
Clostridium difficile Cardiovascular events,

infection J negative effect

on clopidogrel*
( Vitamin B,

‘\ deficiency | Pneumonia )

‘rHypomagnesaemia Osteoporosis To oxnua SEL)I(VEL TG
Hypocalcaemia Bone fractures AE mtou cuvdeovtal

ue tn xpnon PPI,
(J Causal relationship Baoel oTolkelwv TOU

(J Low evidence for causality umootnpilouv
O Insufficient evidence for causality attloAdynon

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017



Kivouvoc yia avermOUupntec eVEPYELEC
OXETL(OMEVEC HE pOKpOoXpOvia Xprion PPls

Reference for Reference for
Potential Adverse Effect Relative Risk Risk Estimate Incidence Estimate /Absolute Excess Risk

Chronic kidney disease™ 10% to 20% increase Lazarus et al*® Lazarus et al*® 0.1% to 0.3% per patient/y
Dementia” 4% to 80% increase Haenisch et al™ Haenisch et al™ 07% to 1.5% per patient/y
Bone fracture® 30% to 4-fold increase  Yang et al*’ Yang et al*’ 0.1% to 0.5% per patient/y
Myocardial infarction No association in RCTs — — —

Small intestinal bacterial overgrowth 2-fold to 8-foid increase Lo et al”’ None available Unable to caiculate
Campylobacter or Salmonella infection 2-foid to 6-fold increase  Bavishi et al”™” Crim et al™ .03% to 0.2% per patient/y
Spontaneous bacterial peritonitis” 50% to 3-fold increase Xu et al™* Fernandez et al™* 3% to 16% per patient/y
Clostridium difficile infection” No risk to 3-fold increase Furuya et al™ Lessa et al™® 0% to .09% per patient/y
Pneumonia No association in RCTs — — —

Micronutrient deficiencies’ 60% to 70% increase Lam et ai”’ Bailey et al™ 0.3% to 0.4% per patien
Gastrointestina! malignancies No association in RCTs — —

Vaezi MIF et al. Gastroenterology 2017;153:35—48
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Best Practice Recommendation (AGA)

AUTO MoV £Xel peyaAUTepn onpooia eivatl vo divoupe to pAappaKo YL Th CWOTA
€vOeLEn Kol PE TOV TPOTIO TTOU UTTOSELKVUOUV oL 0dNnyleC

Best Practice Advice 1: Patients with GERD and acid-related complications (i.e., erosive esophagitis or peptic stricture) should take a PP| for
short-term healing and for long-term symptom control.

Rationale: PPIs are highly effective in healing esophagitis and for GERD symptom control, and this benefit is likely to outweigh PPi-related risks.
There is no evidence for or against PPls in asymptomatic patients with healed esophagitis or for PPIs beyond 12 months.

Best Practice Advice 2: Patients with uncomplicated GERD who respond to short-term PPIs should subsequently attempt to stop or reduce
them. Patients who cannot reduce PPIs should consider ambulatory esophageal pH/impedance monitoring before committing to lifelong
PPIs to help distinguish GERD from a functional syndrome. The best candidates for this strategy may be patients with predominantly
atypical symptoms or those who lack an obvious predisposition to GERD (eg, central obesity, large hiatal hernia).

Rationale: Short-term PPis are highly effective for uncomplicated GERD. Most patients with uncompilicated GERD respond to short-term PPIs
and are subsequently able to reduce PPIs to less than daily dosing. Because patients who cannot reduce PPls face lifelong therapy, we
would consider testing for an acid-related disorder in this situation. However, there is no high-quality evidence on which to base this
recommendation.

Best Practice Advice 3: Patients with Barrett’s esophagus and symptomatic GERD should take a long-term PPI.

Rationale: PPis have a clear symptomatic benefit and a possible benefit in slowing progression of Barrett's. There is likely to be a net benefit for
long-term PPIs in these patients.

Best Practice Advice 4: Asymptomatic patients with Barrett’s esophagus should consider a long-term PPI.

Rationale: The evidence that PPIs slow progression of Barrett's is low in quality but the evidence of PPI adverse effects is also low in quality.
Because there is no high quality evidence on either side of this question, this is a weak recommendation and this decision should be
individualized with patients.

Best Practice Advice 5: Patients at high risk for ulcer-related bleeding from NSAIDs should take a PP if they continue to take NSAIDs.

Rationale: PPIs are highly effective in preventing ulcer-related bleeding in appropriately selected patients who take NSAIDs, and this benefit is
likely to outweigh PPl-related risks.

Best Practice Advice 6: The dose of long-term PPIs should be periodically reevaluated so that the lowest effective PP| dose can be
prescribed to manage the condition.

Rationale: Long-term PPl users often receive PPls at doses higher than necessary to manage their condition, Since PPI reduction is often
successful, it is logical to periodically reevaluate PPI dosing so that the minimum necessary dose is prescribed.

Best Practice Advice 7: Long-term PPI users should not routinely use probiotics to prevent infection.

Rationale: There is no evidence for or against probiotics to prevent infections in long-term users of PPIs.

Best Practice Advice 8: Long-term PPl users should not routinely raise their intake of calcium, vitamin B12 or magnesium beyond the
Recommended Dietary Allowance (RDA).

Rationale: There is no evidence for or against use of vitamins or supplements beyond the RDA in long-term users of PPIs. Many adults fall below
the RDA in several vitamins or minerals and, in these adults, it is reasonable to raise intake to meet the RDA regardiess of PP use.

Best Practice Advice 9: Long-term PPI users should not routinely screen or monitor bone mineral density, serum creatinine, magnesium, or
vitamin B12.

Rationale: There is no evidence for or against dedicated testing for patients taking long-term PPis. Such screening (eg, for iron or vitamin B12
deficiency) can be offered but is of no proven benefit.

Best Practice Advice 10: Specific PPI formulations shouid not be selected based on potential risks.

Rationale: There is no convincing evidence to rank PPl formulations by risk.

Freedberg DE et al. Gastroenterology 2017;152:706—-715




EélcoppOmNonN TwWV MAEOVEKTNHATWVY KOl TWV
rn@avwv KvdUvVwV armno tn HaKpoxpeovia xpnon

Therapeutic effect for Adverse effects

Drug interactionwith clopidoges
)y QUi Fynd

Gastnc cancer SIBO
Salmonel &/Campylobadiar infection

Aspirin/NSAID ulcer Clostrigium dffcle intection

- Others

Kinoshita Y et al.J Neurogastroenterol Motil 2018




MeETpa MEPLOPLOHOU TWV SUVNTIKWV
KlvOUVWV oo th Xpovia xpnon twv PPIs

Melwon tng S60oNn¢ oTo KATWTEPO duvaTto

Meplodikn emavektipnon tTwv acbevwv yla va e€acpaiioovpe otL AapBdavouv

NV Katwtepn duvath 660N Mou EMAPKEL YL TNV QVTIMETWTTILON TN KATAOTOONG
TOUG

Ye aoBeveic pe FOMNN e€akpiPwon otL eival oxeTllOpeVN E TO OV

Meploplopevn BLBAloypadia yia tTn Xpon OKEVACUATWY UTTOKATAOTAONC N
TIPOBLOTIKWV TIPOKELMEVOU VA LELWOOUV oL KivOouvol avermBumnTtwy EVEPYELWV

A€V CUOTAVETOL OE POUTLVA N LETPNON OCTIKAC TTUKVOTNTOC, N N
nopakoAoVOnon emuMESwV BLTAMLVWY KOL LYVOOTOLXELWV

Freedberg DE et al. Gastroenterology 2017;152:706—-715



2UOTOLOELC YLOL OLVTLULETWITLON TWV

OVETMILOUUNTWV EVEPYELWV

Xpovia xprion PPI * EAaxlotomoinon 660on¢ Ko SLapKeLag
* Ekpilwon H Pylori

Ofeia duapeon vedpitda * H €ykaipn Stakonn Tou GpapUAKOU 0SNyEL GE AMOKATACTACH TNG
vedpLKiG AsLtoupyiag
Anoduyn enavékBeong oto PPI

Xpovia vedpikn vooog Aepeivnon npwta GAAWV aLTLWV
Awakomornr) tou PPl og e§ATOULKEVUEVEG TIEPLITTWOELG

Yrnopayvnoaiuia, To PPl miBavo aitio o acBeveig pe xpovia vedpikn vocoo Kot
unacBatotiatpia Sloupnuika
NapakoAouBOnon otig opadeg uPnAol Kvduvou, Eykalpn xopnynon
Oepamneiog UTIOKATAOTAONG

Ooteonopwon, Kataypato EAaxlotomnoinon 80ong otoug NAKLWHEVOUG
Xopnynon Btapivng D o€ mepinTwon aveENApKELOG

MuondOeieg ATOKAELONOG AAAWV OULTLWV
Metd ano enewoodio papdopuoAvong nibava oxetil{opevo pe PPI, va
KNV enavaxopnynOel pe otativn

Kapéiayyslakog kivéuvog Ze acBeveig uno kKAomidoypéAn OxL cuvtayoypdadnon openpaloAng

Malfertheiner P et al. Nature Reviews/Gastroenterology & Hepatology 2017




JUMUIEPACHLOTOL

OL KOAUTEPEC OTPATNYLKEC TTEPLOPLOUOU TWV MLBAVWV AVETILOU LNTWV EVEPYELWV
armo tn xpovia xprnon twv PPIls gival n amoduyn cuvtayoypddpnons autwyv XweLg
gvoeLen kall n xopriynon otav umapxel evoeLEn otnv eAaxotn duvatrn doon

MNopd tov HeEYAAo aplOUO TwV HEAETWY, N CUVOALKH TOLOTNTA TWV OTOLXELWV YL
TLC aAveTOU UNTEC evEPyeLeg TwV PPIs gival xapunAn €éwg oAU xopunAn

Otav ouvtayoypadouvtal kataAAnAa ta PPls, ta wdeAn niiBavov umepkaAUTTTOUV
TouC Klvduvouc. Otav dev ouvtayoypadouvtal KatadAAnAa, HETPLoL Kivouvol
ylvovtal onpavtikot yiati 6ev umtdpyet Suvntiko odpeAog

Agv UTIAPYXOULV EWC TWPA ETIOPKI SESOUEVA TTOU VAL TIPOTEIVOUV CUYKEKPLUEVEC
OTPATNYLKEC yLa artoduyn TwV AVEMLOUUNTWY EVEPYELWV

OL KAWVLKEC LEAETEC TIPETEL VAL CUUTTEPLAAPOUV TTPOOTITIKEC, population- based
LEAETEC o€ aoBevelc pe xpovia xprion PPls, mou va elodyouv acBeveic tTn oTyun
Tou ektelOevtal yia npwtn ¢opa oto PPI



EYXAPIZTQ!!!



