MH ZTEPOEIAH ANTIGPAETMONQAH PAPMAKA (MZA®)
KAI AZTIPINH. MPOAHWH TQN ENINAOKQN TOYZ AlNO
TO NENTIKO

KAZANMIAHZ NMANArIQTHZ MD, PD, AGAF, FEBGH
FAZTPENTEPOAOIOZ
A/THZ TAZXTPENTEPOAOI'IKHZ KAINIKHZ KAl ENAOZKOIIKOY TMH
KENTPIKH KAINIKH AOGHNQN
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XpAon MZA® kai AZMIPINHE

> Aocmpivn > avriaigonteTaAlakn (XapnAég 860¢€ig), avrigpAeypovwdn dpaon (VwnAég 86oEig)
> MZIA® > avrigpAcypovwdn dpaon (cuviROeig 860€Ig)

> Ta Mn Zrepoe1dn Avri@Acypovwwdn Pappaka (MZAD) cival Ta TIEPICCOTEPO
CUVTOYOYPUAW@OUHEVA PAPHAKA TTOYKOOHIWG
» YmoAoyileTal 611 KaOnuepivda 30 ekar. avOpwrrol AapBavouv aywyn pe MZA®. Ztic HMA

mA£ov 50%, nAiIkiwpévol (> 65 etTwv) AapBavouv aocmipivn | MZAOD.

A\

1 oTtoug 3 EAAnveg evAIKEG, aveSapTATWGS NAIKiag, Aaupavouv aompivn /kar MZA®

> H XpRON TOUG OXETI(ETAI HE TNV EHPAVION TIAPEVEPYEIWV ATTIO TO AVWTEPO TENTIKG

Menmikég d1aBpwoelg, menTIiKA £€AKn (20% - 25%), aipoppayia

DOTOSIKOTNTA TS ACTIPIVNG NIMOTEPN EKEIVNS TwV MZAD

Gastroenterol 2001;120: 594-606 - Gut 2003;52:820-826
@
Gastroenterol 2018;154:500-514
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dverse ef _of NSAIDs in gastrointestinal, care /
r?nal, cerebral and pulmonary co

Beneficial health effects Detrimental side effects

Anti-inflammatory action Gastrointestinal complications
Antipyretic action Hepatotoxic problems
Analgesic action A Renal injury

Antineoplastic effects 48?7 Cardiovascular problems
Antithrombotic actions gt Cerebral complications
Antiarthritic effects PG depletion, MOS o Mitochondrial toxicity Respiratory tract issues

Reduced platelet ~ PGHS/PG deficiency
. aggregation

Pharmacophore
modification

Drug repurposing

, October 2020, 114147 COSt : Benefit
Tradeoff



https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/adverse-event
https://www.sciencedirect.com/journal/biochemical-pharmacology
https://www.sciencedirect.com/journal/biochemical-pharmacology/vol/180/suppl/C







OepanteuTikl 8pdaon MZA® > avaoTtoAn TnNG KukAooduyevaong-2 (COX-2) kai COX-1 > un
HETABOAIOHOG apaxIBovIKOU 0¢£o¢ > pn mapaywyn mpootayAadivwy (E2 - 12 - kAmr), avaloya 1o
@AteyHaivov épyavo > || aiparwong, diItTravlpakikwy, BAévvng, povoécidio alwTou, Bc10UXES pileES
Kal Opoupoiavng.

OepameuTiky 6paon AZIIPINHZ > avaotroAn (95%) tng OpouBolavng Twv aipomeETAAiwV
OUYKOAANON Twv aipomieTaliwy > auinpévo Kivduvo aipoppayiag. AvacrtoAn tng COX-1, 166 oo
HEYaAUTEPN ammd ekeivn Tng COX-2

14

=

01 OepamreuTikég dpaoceic MZA®D - AZNIPINHZ > BAanTmiki - TodiIkf] 8pdon OTO MEM!
ESaocOévion AUUVTIKWY TIPOCTATEUTIKWY HNXaviopwyv > Meiwpévn
BAevvoyovou > Epgavion S1aBpwoswv, EAKWV, KAT. > AUSNHPEVO KIVOUVO ¢

-

A® : AvaoToAr] pdévov COX-2. A

JAMA 2000; 284: 1247-1255 - Heart 2001; 85: 265-271 - Intern Med J 2006; 36:308-319
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O Mechanism of Action for NSAIDs The Arachidonic Acid Cascade

Phospholipids from cell membrane

: Shunting of
Phosphol
NSAIDs i T

Arachidonic Acid (AA)

Lipoxygenases

y

Leukotrines

COX-1 ' e

NSAIDs act by inhibiting COX enzymes e THIIRRISA? Comemn

Gut Liver 2020;14(2):179-189
Gastroenterol 2018;154:500-514




The interaction between NSAIDs and phospholipids and uncoupling of oxidative phosphorylation
intestinal cells and increase gastrointestinal permeability. Inhibition of COX reduces microvascular bl
and luminal aggressive factors modify and amplify this reaction, leading to inflammation, erosions,
Principal luminal aggressors are acid and pepsin in the stomach and acid, bile, and bacteria in the sm

Cureus 2023;1

Pathogenesis

CoOX
inhibition

1

Microvascular
flow ischemia

’ Mucus synthesis
‘. Acid secretion
’« Mitotic activity

Erosions
Ulcer

COX

inhibition
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Ulcer

Normal Topical effects
Disrupted
R Phospholipid monolayer phospholipld monolayver
P - Py -
- ; L o>
—— T E— —— —
Mucus =5 P - .. e y
-
Ilaver >3 > -
’/ ) | t __,L—[:l—,)__ J > i 7, o )y [ { ] Wl:l—~_
ithell == ——— v ot /e 7 wl A= O\ =y wfifs ———F wil——t—
pithstioimi . e r_—+ f = @~ @ =W -y —= I
)| - Tignt 7 | ) Disrupted \ \ Jo Py | =
] W ( Junctions \ Sl A | (L tight junctionss || { ]/ 'll‘ Y 1
e — G =) 1 ()] B, - ’ \ - | ) . . ey = PN - .
==y e NSAIDs © o | a0 @ _ - =
— ——— e o o p—4 - = -
— — -
Res -
Normal Uncoupled ’ AT
miitochondria mitochondria
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bsolute and relative frequencies of drug
that previously caused adverse effects and
description of side effecis.
NSAID N | n
Ibuprofen 46 i 7
Diclofenac 32 =
Nimesulide 18 i 1
Naproxen S 1
Etoricoxib 8 * 3
Acetvyisalicylic acid 4 1
Piroxicam O | 1
Total 130 17
Side effects n 1 (%)
Dyspepsia <& 52.9
Hypersensitivity 3 17.6
High blood pressure 2 11.8
Constipation 1 5.9
Nausea and vomiting 1 5.9
Dyspnea T | 59
Total 17 0
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- Risk factors Gut Liver 2020;14(2):179-189

Age 60 years and above

Dyspepsia history

Current high dose of NSAID

Multiple NSAID therapy

Concomitant use of ASA
Uncomplicated peptic ulcer history
Concomitant use of corticosteroids
Concomitant use of oral anticoagulants
Peptic ulcer bleeding

Helicobacter pylori infection

Cigarette smoking

Alcohol use

Chronic debilitating disorders, especially cardiovascular disease




- - §
‘(‘;astroduodenopathy risk factor Relative risk O/

Ae — 65 vears 4.7
NSAID at hich doses 8.0

Hi r~ i lcer * 1 3-5*
Use of two or more NSAIDs 4.1
Concomitant therapv

. Anticoagulants 12_.79%c
Serotonin reuptake inhibitors 6.33
q Antiplatelet drugs 3.66
Corticosteroids 4.4
Severe comorbidities
Cardiovascular disease 1.8
Kidney disease A2
Helicobacter pylori infection 3.5
Helicobacter pylori infection + NSAID t 20.8 e
Tyvpe of NSAID
Aceclofenac, ibuprofen, celecoxib <2
Rofecoxib, meloxicam, nimesulide, 2 — 4
sulindac, diclofenac, ketoprofen
Tenoxicam, naproxen, g4 — 5
indomethacin, diflunisal
Piroxicam, azapropazone, = 5
ketorolac

NnNteropathy risk factor

Agce = 65 years
NSAID + HZ2 receptor antagonist
NSAID - PPI
COXIB - PPI

Source: Modified (eI I P H TP H g k1)

N =

N U O

A

NUWA




** Zofapn aipoppayia, voonAcia > 2%-5% xpovia Ayn MZA®

% H xpovia Aqyn MZA® > auinuEvog Kiviuvog aigoppayiag, KATWTEPO TTETITIKO

(exkOoATTWHATA — AYYEIOBUOTTAACIES, KATT)

O/
0’0

Ocia aigoppayia MeENTIKOU, Xpovia Anyn acmpivng : 0,04% eTnociwg

AmTOAUTOG KivOUVOG O€E XPNOTESG — M XPNOTEG : 0,09% - 0,05%

** XaunAég anmdAuTog Kiviuvog, aAAd TOAU UWnAd TOCOOTO XPOVIWV XPNOTWV >

HEVO TTOCOOTO Oodciag aipoppayiag o

@
Gastroenterol 2018;154:500-514
/3 Heart 2001; 85: 265-271



MZA® KAI AENTO ENTEPO

NSAIDs freauentlv damaae the small intestine,
with the nrevalence rate of mucosal breaks

of 50% and anemia of 65% in chronic users.
Observed in ieiunum than in ileum in Rheumatoid
arthritis patients on long-term NSAIDs therapy

A sianificant proportion (70%) of patients with NSAIDs-induced enteronathv are asvmpntomatic, but
some patients develop symptomatic or complicated ulcers that need therapeutic intervention.

Both inhibition of prostaalandins due to the inhibition of cvclooxygenases and mitochondrial dysfunctlon secondary to the topical
effect of NSAIDs play a crucial role in the early process of injury.

L

As a result. the intestinal barrier function is impaired. which allows enterobacteria to invade the mucosa. Gram-neaative bacteria
and endoaenous molecules coordinate to trigger inflammatory cascades. Finally, neutrophils accumulate in the mucosa, resulting in |
intestinal ulceration.

/

J Gastroenterol 55, 481-495 (2020) Review




MZA® KAI AENTO ENTEPO

°* Misoprostol (200 ug given 3 - 4 times daily) has a proven beneficial effect
on bleeding small intestinal ulcers induced by NSAIDs or low-dose aspirin,
but its protection is insufficient. Misoprostol group and placebo group
being 28.6% and. 9.5%, respectively.

°* Probiotics added to standard treatment ( PPls + NSAIDs ) could prc

mucosa of the small intestine. Strategies aimed at modulati
- microbiota may offer the potential of lowering the
cosz injury related to NSAID + PPI co-therapy.

Mayo Clin Proc 2014; 89(12):1699-1709




OpemPalOAN-MnXaVIGUOG APAONG > 4 avrAia HH/K+ anorehei To TeAiké oTEBIO eAéyxou
™S £EKKPIONS TOU USPOXAWPIKOU 080G

> H OuenpaléAn. avikel oTnv Karnyopia AvaoToAfwv
AvTAiag NMpwTtoviwyv (PPIs)

AsEEIG.S..Y[.].Wf:KOU TOIXQMATIKO KYTTAPO >MeTd Tn  YOONVNON, OUYKEVTPWVETAI oTo
Briewvoyovou TOIXWHATIKO KUTTAPO

H, Ynoboxeis E]

Ynofoxas Asudooivns > EAKETGN GTIO TNV EKKOITIKA EMOAVEIA TNC KUTTAPIKAG

HEPBPAVNS TWV TOIXWHATIKWY KUTTApWYV
Ynoboxsis fagtgivns

> Eveovomnoicital ané To HCL ka1 uerarpéneral o€ éva
S0aOoTIKO TTandvwyvo ToU avTidnd un avrioTpEnTa
(deopeteTan) pe Tnv avriia H+/K+ ATP

Exornnn Emoavain S
Tonwpankou '
Kuttapou (EETK)

» AvaoTéAAer ™ AciTovovia ™C avrAiac
AITEVEOVOTIOIWVTAC auTH HOVIiga (PN avTIoTPENTA

EETK Séopeuon ™s avTAiag)

» To ToIXWUATIKO KUTTAaNnO 8¢ unmoonei va nmanda&el mAéov
HCL. mand uovov av ouvOEoel VEeCc avTAiec Kal TI

EICAYEI OTNV EKKPITIKN HEPBpavn—>24H

napaywyn ubpoxdwpiko ofgos

PPI

e



‘Strategies to Reduce
the Gl Toxicity of NSAIDs

Strategy

NON-NSAID analgesics S00-1. 000 mg g6 prn
(€ .0 . 2CTaMINnOOTeN ) (max 4 g/Aday)
Mrsoprosiol <00 mocg oo
*is

Esomeprazoke 20 or 40 mg once Aaly

LAT[OOrarie 15 mg once Gy
Omepra2oie* 20 mg once Galy
Pantoprarche* <0-40 mg once daly
Rabeprazoie® 20 mg once daly
Celecoxd Lowest possibie dose (max 400
mo'Say 10r Most mdicaons)

PPIls are antisecretorv aaents that reduce acid secretion for up to 36 hours
Am J Gastroenterol. 2009;104(3):728-738




PappakoAdoyia PAPHAKOKIVNTIKE

MNMPAZOAH

|

O

 MeTaBoAileTal oTo RMAp
- t'2— 0,5-1h

- AéCHEUOT OTIC TIPWTEIVEG
TOU MAAGOoparog ~95%. U I

2h - 51% avaoToAf
éxxkpiong HCL

24h - 29%
48h - 18%

72h — 8% Gastroenterol 2018;154:500-514



2YITKPIZH OMENPAZOAHZ - PANITIAINHZ - MIZONMPOZTOAHZ

* The ASTRONAUT study, which compared omeprazole and ranitidine in the treatment
of ulcers associated with NSAIDs, found that at 8 weeks, treatment was successful
in a higher percentage of patients on omeprazole (80% for 20 mg, 79% for 40 mg)
compared to those on ranitidine (63%). |

°* Maintenance therapy with omeprazole was associated with a lower rate o

than misoprostol
Benefits Risks

¢ Reduces the occurrence of NSAID-induced upper-Gl events ¢ Offers no lower-Gl protection
¢ Treats upper-Gl bleeding and lesions ¢ Risk of adverse events, especially with long-term use

¢ Problems associated with polypharmacy

Eur J Intern Med. 2017;37:19-24



NMAPENEPIEIEZ - ENMINAOKEZ, AINO TH XPONIA XPHzZH PPI

1-3%

KEGDAANANTIA - NAYTIA - KOIAIAKO ANTOZ - AYZKOIAIOTHTA - AIAPPOIA - METEQPIZMOZ -
KNHZMOZ - IAITOZ

2MANIEZ
KAPAIATTEIAKA MPOBAHMATA
AOHPOZIKAYPQEH
NE®POTOZIKOTHTA
AYTOMATA KATArMATA

AAAHAOENIAPAZEIZ ME ANTIMHKTIKA ®APMAKA

YNOMAFMNHZIAIMIA
BAKTHPIAKH YNEPANANTY=ZH, AENTOY ENTEPOY
ENTEPIKEEZ AOIMQZEIZ
ATPO®IKEE ANEMAPKEI '

@ @ '
‘ -
J
GASTROINTESTINAL DRUGS. SIDE EFF DRUGS ANN 2014;37:539
/ TRENDS CARDIOVASC MED 2018;29:353




XPHZH PPI -TNAPENEPrEIEZ

Bone fracture Kidney disease
T30—400% T10—-20%

v ¢o
Gl malignancies

No association in RCTs

>

Micronutrient
deficiencies

T60—-70%

Dementia
T™4—-80%

<

Myocardial
infarction
No association in RCTs

v

SIBO
T™200—-800%

Infections
0O —1600%




Long-term proton pump inhibitors and risk of
gastric cancerdevelopment after treatment for
Helicobacter pylori: a population-based study.

63.397 aoBeviic, median follow-up: 7.6 xpovia
153 MEpITITWOLIC YOOUTRIKOU Kaprivou (0.24°%)
19 MEQITITWOEIC YOUTRINOU KapKivow of aoBeveic utto PPIs (0.6%)

134 MEpITTTWOEIC YOOTRIKOU XKapKivow of oofcviic mvow Scv cAapBavavy PPIs (0.295%)

Choung WS, ot al. GUT 20100721



NMAPENEPIEIEZ - ENMIMNAOKEZ, AINO TH XPONIA XPHzZH PPI

-

European Gastroen o gy & Hepa ology eview ; Volume 8, Issue 1, Spring 2012

JAMA 2011; 305 : 1969 ( THE LOTUS RANDOMIZED CLINICAL TRIAL)
BMC Medicine 2016 ; 14 : 179
@



EXPERT REVIEW AND BEST PRACTICE ADVICE FROM
THE AMERICAN GASTROENTEROLOGICAL
ASSOCIATION (AGA) OF LONG TERM USE OF PPIS

LONG TERM PPI USERS SHOULD NOT TO
PREVENT INFECTION

LONG TERM PPl USERS SHOULD NOT OR MOR
BONE MINERAL DENSITY, SERUM CREATININE, MAGNESIUM, CALC
VITAMIN B12

i

.



Xpnon MZA® & AZMIPINHZ
[MpwWTOKOAAO 2ZuvTayoypapnong AvaocToAeig AvTAiag
[MpoTtwviwyv (PPIs)

(ICD-10 T88.7)

» Xopiynon MZA® /| AVTITNKTIKWYV i ACTIIPIVNS KAl £VO TOUAGXIOTOV EK TWV:
L HAkia > 65 €1n

L lIoTopiké aigoppayiag avwTEPOU TTENTIKOU HE )| XWPIS EMTTAOKES

U ZuyxopnRynon pe éva ek Twv : MEA®/AvTITINKTIKWV/AVTIQIHOTTETAAIOKWYV/KOPTIKOOTEPC

» Zuyxopnynon Koprikootepoeidwv R KAomdoypéAng Kail £va TOUAGXIOTOV EK TWV:

[ KopTikooTepo£IBN HE Eva akOpa ek Twv: MEA®, AVTITINKTIKWY, AVTIGIHOTIETC
n KAomdoyp£Ang) y

""" | R XWPi¢ EMTMAOKES : j
H didpkela xoprnynong Naotpotrpootaciag, TaUuTi¢eTal ME TN SIAPKEIA XOopynong Tng AcTripivng 1 Twv M2§A<D



Tips for Safely Taking NSAIDs

Check for potential interactions with Take with food
other drugs or supplements

Ask your healthcare provider
about COX-2 inhibitors

]
-5
—

Avoid taking if you've had a heart
bypass and consult your healthcare
provider if you have heart disease

Take the lowest dose for the

Cureus 2023;15(4): 37080 shortest period of time



HELICOBACTER PYLORI KAl AH¥YH MzZA® 'H AZNIPINHZ

STATEMENT 5: H. PYLORI ERADICATION IS HIGHLY ADVISABLE IN NSAID OR ASPIRIN USERS WITH A HISTORY
OF PEPTIC ULCER DISEASE AND UPPER GASTROINTESTINAL BLEEDING.

RECOMMENDATION GRADE: B; EVIDENCE LEVEL: 2B; AGREEMENT LEVEL: 100%

HELLENIC CONSENSUS ON HELICOBACTER PYLORI INFECTION - ANNALS OF GASTROENTEROLOGY (2020)

Peptic Ulcers

Lsooharus

Stomact

Ducdenum

r



HELICOBACTER PYLORI KAl AHWYH MZA® H AZMNIPINHE
( ZYNEXEIA )

MZA®, AZIMIPINH KAl H PYLORI AOIMQ=H EINAI ANEZAPTHTOI NAPAIONTEZ KINAYNOY TlA MNMEMNTIKO EAKOZ KAI TQN
EMNINAOKQN TOY

META — ANAAYZH (25 peAéteg) : MENTIKO EAKOZ ZHMANTIKA XYXNOTEPO 2E XPHZTEZ MZA® ME H PYLORI AOIMQ=H,
2E 2XEZH ME EKEINOYZ XQPIZ H PYLORI AOIMQ=H

H H PYLORI AOIMQ=H AINAAZIAZEI TON KINAYNO AIMOPPAIIAZ 2TOYZ XPHZTEZ MZA® (Am J Med 2004;116:601-605)

H EKPIZQ2H TOY HP MEIQNEI TON KINAYNO AIMOPPATIAZ 2TOYZ XPHZTEZ AZMIPINHZ

KPIZQZH TOY HP, 2TOYZ XPHXTEZ XAMHAHZ AOZHX AZMIPINHZ (80mg), HTAN IAIA ME
ON ADOPA THN NMPOAH=H YMNOTPOINIAZOYZAZ AIMOPPA

——

7

A® i AZNIPINHZ, ME MNENTIKO EAKOZ ri/kai EMIMNAOKF
(TIKH TFAZTPOINPOZTAZIA ME PPl

Hellenic consensus on Helicobacter pylori infection - Annals of Gastroenterology (2020) 33, 1-21



MOIOI AZOENEIZ EINAI ANAIKAIO NA AAMBANOYN IFAZTPOIPOZTAZIA MAZI
ME THN AZMNIPINH 'H TA MZAQ ;

OMAAEz YWHAOY KINAYNOY :
I2TOPIKO MENTIKOY EAKOYZ "H/KAI ENMINMAOKHZ TOY
AZOENEIZ > 60-65 ETQN
NMAPAAAHAH AHWH KAI ANTINMHKTIKQN
4. XPONIA AHYH NEOTEPQN ANTIKATAGAINTIKQN ®APMAKC \

AOZH GAPMAKOY

S =




e 2g xpnoteg MZA®D® mou €xouv TMOAU UWPWNAG Kivouvo EMMAOKWYV
AVWTEPOU TIETITIKOU KAl Oegv £XOUuVv UWPnAO KivOUVOo KAPOSIayYyEIGKWYV
EMMAOKWY, OUOTAVETAI ONMEPAa N xpnon COX-2 exkAsktikwv MZAOD _
(celecoxib and rofecoxib) ko PPls 4

* TaoTpommpooTacia emBAAAETal O OAOUG TOUG XPNOTES AOoMmIPIivnS N
MZA® mOU AVKOUV O& OHGdAa uUWnAou KIVOUVOU Vyia EMITTAOKE
AVWTEPOU TIEMTIKOU

* H diapkeia Xxopnynong yaorpompooTaciag, TauTileral pe Tn &
xopnynong tng Aompivng | twv MZA®

xpnores MZA® | AZNMIPINHZ, pe menmiko €Akog i
avaykaia n ekpilwon Tou H PYLOR

%



TAKE HOME MESSAGES
(T
§

P

Expi{won H Pylori o€ xpnortegc MZA® | Aompivng

Xopnynon COX-2 MZA® oTi§ Opadeg uynAou Kivduvou

Faorponpooracia pe PPl o€ xpnoreg MZA® | Aompivng

O1 PPls 8ev nmpooTareUouv BAGBeG oTo AEMTO £VTEPO,
MilonmpooT6An, MNMpoBioTikka ("

ESaropikeuon (case to case) ava aocOevi)

AMyn MZA® | Aompivng HE YEOHO

MZA® i} Aompivn, HIKpOTEPN 560N, TUVTONN iG]

MZA® i Aompivn ka1 AVTITINKTIKOG, YyaoTpd



