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EDITORIAL NOTE

"dappoakevtikn” - 30xpovia:
IoTopikt) avadpopn - TPOOTITIKEG

Vi ouveol§ eKSOTIKNG Spaotnplomras. Me

aopun autd To yeyovog n X.E. BAeL va ekppd-
OELTIG EUYAPLOTIEG TNG OE OAOUG OGOL 0N SLAPKELX OV-
TWV TWV XPOVWV O0TNPLEAV QUTH TNV TPOoTABEL Kal
euToTEVON KAV TN ‘PappaKeVTIKY ‘ Yo TN Snpoocievon
Twv apBpwv toug . To eyxeipnua -éva opapa- Eekivn-
o€ v avolén tov 1988, dtav petd amod ToAAEG cuva-
VTI|OELG, CUTNTNOELS, AUPLTOAAVTEVOELS, TO ALOIKNTIKO
TupBoviio g EAAnvikig Etoaupeiag Pappooympei-
ag amo@doloe va Sextel v mpdTAoT TOL KGO A.
[Mamabavacomoviov (ekbdoelg Album) kat va Tpo-
XWPNoeL otV €KS00M €VOG QULYWS ETILOTNHOVIKOV
TIEPLOSIKOU 0 DEUATA PAPUAKEVTIKWV ETILOTIHOV.
H Zvvrtaktkn Emtpom amoteAeito amd to 1ot A.X
™6 EE®. xau kot oaA@afntikny oepd mepeAapfave
Toug: A. ASdpo, T. Kapika, IT.Kovpouvaxn, IT. Mayaipa,
A. ToavtiAn-KakovAiSou Kot avamANpwUATKG PEAT
toug L. Apitoa kat [.Mmovka (Ewkova 1). To Ttpoto
TeUX0G KUKAO@Oopel Vv Gvoién tou 1988 e e€w@uiio
TIOU PLAOTEXVNOE APLAOKEPS®G 1) VUV AVaTANpwTpLa
Kabnyntpia Moipa ZupiAAiSov kat kaAUTTEL TOUG
urveg Ampido-Iovvio (Ewova 2). v Ewkova 3 ma-
pouctlaletal To onueiwpa ™G Zuvtagng e To omoio M
X.E emcowwvel v avaykn £kSoomg tov TepLodikon
Kot Toug otoxous tov. To Tpwto &pbpo eixe Titho «
Actupivn-ZoAkudikd Mapaywya o PapUoakeuTikn
Ouada pe apeiwm Ogpamevtiky Afla « Kot cuyypa-
@eig toug 0.ToSovAov, B.dlmmaTo kot TV agipvnom
kaOnyntpa A. lamaddxn-Bolpdkn (Ewova 4)

MeTd ™V 0AOKAT|pwaoT) TOU TIPWTOU XPOVOU ATIOP-
oiletal n aveapmromoinon ™G ‘PapuaKeVTIKNG UE
povun Zuvtaktikr Emtpor) toug A. ASdpo, T Kapika,
I1. Mayaipa, [.Mmovka kat A. ToavtiAn-KakovAidov,
evw To ekdotote A.X. ¢ E.E.®. Ba éxel oupfovievti-
KO pOAO, EVI OTIWG AVUPEPETAL OTO OXETIKO ONUEIW I

To 2018 1 ‘©appakevtikny’ cupmAnpwvel 30 xpo-

NG ZUVTAENG ETILOTLAVOVTAL OL ATEAELEG KAL UTTAIVOUV
VEEC TIPOOTITIKEG. Tl EMOUEVA XPOVIX AKOAOLOOVV Kat
0Aeg petaforég atn olvBeon ™G Zuvtaktikng Emi-
TpoTmG Kal ¢ ZupPovievtikig Emitpommg, evw To
TEPLOSIKO XOPAGTEL U TOVOUT TIOPELQL.

H ‘@appakevtikny gixe amo v apx] —-kat Sixtn-
pel- TV aquopn Hop@n Tou akoAovBolv Ta Stebvn
ETOTNUOVIKA TIEPLOSIKA Kat gival SlyAwooo, emitpe-
ToVTag T Snpocievon dpBpwv TV EAANVIKY Kot ory-
YAua). v mpw T mepintwon Sivetal n Suvatotnta
KOAALEPYELAG TOU ETIOTNHOVIKOU AGYOU OTNV €AAN-
VIKI] YAWoOoQ, v otn Se0Tepn Ta Apbpa amtokTovV
HEYaAUTEPT EUPEAEL KOl QVOYVWPLOLHOTNTA OTN|
Stebvn emotpovIKY Koo Ta. XtV mopeia 1 ‘Pap-
HOKEVTIKI] ETUTUYXAVEL TNV KATAXWPLOT TWV &pBpwv
oe Siebveig Paoelg dedopevwy, apykd ota Chemical
Abstracts, akoloVBwg ot Baoelg EMBASE Scopus
kat tpoc@ata oty EBSCO. [MapakoAovBwvtag cuve-
XWOG T EMOTNHOVIKA SPOUEVA 6TO EAANVIKO XWPO Kt
oNpllovTag TIG TPOOTIADELES YIX TNV 0PYAVWGT) GUVE-
Splwv ViKWV kat leBvav cuvedpilwv Slabétel xwpo
YLt TV TTPowON oM AUTWV TWV EKSNAWMOEWY EV® UETA
QTIO OYETIKA AUTNUATA EKSISEL EISIKA UPLEPWUEVA TEV-
M- Zuykekpuéva xouv ekdobel Suo elbkd Tevym Y
™ vavoteyvoAoyia (PHARMAKEFTIKI 19 1V, 2006 kot
PHARMAKEFTIKI 29 1V, 2017) kat éva yio 0 Ogppuikm
avdAvon (PHARMAKEFTIKI 25 111, 2013). Eldw| omi-
AN @Aogevel apBpa oxeTikd pe TNV KAk @appokev-
TIKN, eV TIpdo@ata £xel StevpUvOei nBepatoroyia kot
o€ BEPATA IOV APOPOVV GE VTINPEGIES VYEING, OTIWG 1
dappakevtikny Ppovtida.

H ‘©appaxevtikny’ mpoomabei va e€edicoet kat va
EKOVYXPOVITEL KoL TNV EpPGVIoN TNG. Mia TpwTn TTa-
peupactn oto EWPUAAO OPEIAETAL OTOV AEIPUVIOTO
ouvadedo Tavvn Apitoa, pédog g mpwg X.E
Kol apwyOg oTnV TPooTafela péxptL TV TPowpen

1



®APMAKEYTIKH, 30,1 (2018) 1-3

THX XYNTAEHX

PHARMAKEFTIKI, 30,1 (2018) 1-3

anmAed tov (Toépog 12, 1999), eved akolovbel pia
Spaotikdtepn aAdayn to 2012, 6tav v €kdoon
avadapBdavel n etawpeia Zita-Congress. (Ewkoveg 5,
6). Tnv xpovid auTr EeKVA Kot 1 NAEKTPOVLIKY] £kS0-
o1 Tov TtEPLoSLKOY, TO 0T0(0 PLAOEEVE(TAL TNV LOTO-
oeAida ¢ EAMvikng Etapeiag Pappakoxnueiag
(www.hsmc.gr). To TapOv TEVXOG UE APOPHT KL TNV
eMéTelo Twv 30 XpOvwy elval Kal AL avavewE-
VO, TOOO 000V APOPA 0TO £EWPULALD 0G0 KAl GTNV
eowTEPLKT pop@n. To véo e€w@uAlo emSLWKEL VA
ATOSWOEL TN SLEMOTNHOVIKOTN T TNG PAPHAKEVTL-
kN¢ Emotung pe Baotkovg koppots tn Xnueia,
Blooyia kat tqv TeyvoAoyia kot cuvakoAovba Kat
T0 otliypa g ‘PappakevTikig OTwg €xel kablepw-
Bel oV TOAVUXpoVN Topela TNG. AUTO TO OTYHX TTOU
kabopiletal amd v gvpvTTA TG Bepatoroyiag

romox T
VOLUME NUMBER
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Ewcova 1. To mpwto Tel)0¢ THG PAPUAKEVTIKIG

EDITORIAL NOTE

m™ms 'Pappakevtikig ota mAaiowx Tédvta Twv Pap-
pakeutikwv Emompwv odnynoe ™ E.E oty mpod-
Taom va amoTeAel e’ €&Ng 1 ‘CappuaKeVTIKT KOV
éxdoon g EAMnvikig Etaupeiag dapuakoxnueiog
kat ¢ EAAnvikng ®appakevtikng Etaipelag, mpo-
TOOT) IOV ATOSEXTNKAV Kol 0L U0 ETALPELES.

EVEATILOTOVTAG OE TIEPALTEP®W YOVILEG GUVEPYATIES
0TO PEAAOV, cuveyilovpe Ue VEX a@ETPLo KOl UE TO
(610 emKapoTomMpéEVO dpapa TNV €Bvikn TTpooTabela
TIOU BEAEL TN XWPA PG KAL ESIKOTEPA T (PAPHUAKEL-
TIKN] ETOTNUOVIKI] KOWWOTNTA Va glvatl TTapoloa 6TV
S1a800m ™G YV®ONS Kat TG £peuvag GXL LOVO VTOG
OUVOPWV CAAA KoL 0TO SLEBVEG TTEpLBGAAOV.

I'a T Tuvtaktikn Emecpom)
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Tng Zovraéng

Eivar yeyovog ot ta tedevtaia ypovia 1 Dapuakevtiki Kai
YEVIKOTEPQ 01 EMOTIHES MOV TYETILOVIAL PE TO PAPUAKO EYOVV
avantvybei kot e§axodovboiv va avartiooovial oE EVIVAWOLA-
KO Pabuo 1000 GTOVG KAQGGIKOUS TOUEIS 00 Kal G VEES KATEV-
Oovoeig, dyvooteg nptv ano Aiya poiig ypovia.

Avtij 1 Ekpnén oTn CVGCHPEVON VEQV TANPOPOPIAV TOL SV
apopobv uovo tn Pacikj épevva, aAid kai Tnv Kabnuepivij tpa-
&n enéfade v emTakTIKG avaykn yia pia Guveyn eviuépocn
TG EMOTNUOVIKIG KOIVOTNTAS MOV QOYOAEITAL JIE TO PAPUAKO.
X’ aurij v avaykaiotnra OsAoaus v’ aviarokpifobue ToApuc-
viag v éxdoon tng "PAPMAKEYTIKHZE,, Sicvpivovras étot
g dpactnpiotnres s "EAAnvikis Eraipeias @apupaxoyn-
HEIAS

H "®APMAKEYTIKH, otoyever v’ anotedécel éva emotn-
HOVIKG meplodiké mov Ba mAnpogopei kai emi mAfov Ba epun-
veber g televtaies ebedibeis orig Pappakevtikés Emotriues.
g oedideg g Oa Snuoaigvovrar dpbpa emoxonnong o oly-
xpova Oépara kabog Kat spsuvnrikés epyacies. Mia uoviun ori-
An Ba mapéyet tAnpopopics and tn Sebvi PiPrioypagia. I'a to
okoné auté n Zvvraktikty Emizponny gpévrioe va eéacpalioet
70 SIKaiopa TING HETAPPATNG Kal avadnuocicveng dpfpwv and
Eéva emotnuovikd meprodikd. Etnv ekmaidevtiki otiiAn Oa i-
Aokevovvrar ovvropa apbpa mov ba avarticoovy Kaivolples év-
voies ong Papuakevtikéc Emotiueg, étol dote va gunedwbei
i KOUvi) yAGOOa avaueca oTovs VEDTEPOUS KAl TOUG TaAAQLOTE-
povs emaortijuoves. Kat pvoika n "CAPMAKEYTIKH, 6a ano-
TeAéoel 10 Pripa yia T Snposisvon TV ouIAMeV Kar exSnAd-
oswv s "EAAnvikis Erawpeias @apuakoynueias, xeboc xat
GAA@V EMOTNUOVIKGV POPEOY OV TO EMOUUODV.

27 aur pag v mpoondbeia mPOoSOKOUUE TNV EVEPYD CUUME-
T0Y1} TV CLVASEAPWY TOGO GTO EMIMESO TOV TAKTIKOD GUVIPO-
ANTI, 600 Kai 070 EMIMESO TNG OUCLACTIKTG TPOCPopds dpbpwv
HE VéeS eumelpiss Kal anoyelg, pilodobovras étot n "“@APMA-
KEYTIKH, va unv rapeysivel anld éva ETOTNUOVIKO TEPLOSt-
KO, aAhd v’ amoteAécel ypriowo epyaleio yia 6Aovs 600UG
acyolovvral pe To pdpuaxo otn Plounyavia, 6To VOGOKOUEIO,
070 papuakeio, aTovs kpatikols gopeis vyeiag, oro Ilavemori-
HI10, OTa EPEVVNTIKG KEVTPQ.

IMotevovpe 611 TO TPWHTO QUTO TEVYOG, MAPA TIS ASLVANIES TOU
0 amotedécet éva apyiko epébiopa. EAmifovpes oivropa n
"OPAPMAKEYTIKH , va aykaiidoet 600 yivetar meplocotepous
EMOTIUOVEG OTO ¥MPO TOV PAPUAKOY, AVATTOOCOVIAS pali Tovg
i otabepr), aupidpoun oyécn, puovn eyyinon yia v emtvyia
70V TEPIOSIKOD.

H XYNTAKTIKH EIIITPOITH
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Ewxcova 5. Touog 12, Tevyog 1, 1999

APOPA-ENIXKOITHXHY

DAPMAKEYTIKH 1, 2-16, 1988

Acompivi-Zohkvika Mopayoye pa Poppakevtiky

Opada pe Apgiotn Ogpoanevtuc Adia

0. Todovrov, B. ®ihinndrog, A, Maradikn-Bakipikn

Touéag Pappaxevrixijc Xnueiag, Turua Papuakevtikic
Mavemotijuio Abnvav, Eoiwvos 104 Abijva 106 80

Mepidnyn O Ta cahikuhikd rapayoys cival ma ynp-
X opdda pe peyiho appd DeparevTikGY cgappoyGY
KAl e GYETIKG ) OTUAVTIKES TapevEpyetss. Xpnoto-
rO0VTAL GE peydhy EKTAON aTO Y apyi TOv Wéva
pag péxpr opepa. STy epyacia aut vivetal apyika
Wia avagopd GTNY avakdhuyn Kai TV 10T0pia TOUG Kat
axohoufsi pua GHVTONN TAPOVGIUGY KAl O TPOROG Giv-
feong Tov Kuplotépoy ano autd. Eniong avagépetar 1
gupyakokoyiki Toug dpiom, N oyEon dowig Kau avii-
Qheypovdoug Spdone KaBidg Kat oL KUPIOTEPES amoVElS
RAVD GTNV GrOPPOPNGY, METAPOMOHO Kal TNV aREKKpL-
i) Toug. Axohovlei 1) pekitn g Prognukilg Toug dpd-
ong mov oyetilera pe Ty avaotohd T Prooivieang
1oV TpocTayhaviVeY.

Iswitepn pocoyd Sivetat oy avagopd Ty Ocpa-
EVTIKGY ZpTOEGY, OTOU EXTOG amd TG Mapudomiaxis
napovoalovtal Kai opiojives vies, omwg m poknyn
Kar Oepaneia 100 epgPaYHATOg TOU POKEPSIOV KaBig
a1 mlaveg peAlovTKES YPYOEIS MOV AROBEKVIOLY TO
BEpUnEVTIKG EDPOS TG PUpHEKEVTINNG QUTHG opddac.
Avagipovtat £xiong o1 Kupiotepes ahknhemdpaceig pe
@ha QippaKa ka1 TEROG O1 MapEVEPYELES, ROV ToviGe-
a1 Biaitcpa 1 pedioTikT Spaon T AGTIPIVIG Kat TOV
GMKULKOY 610V PAEVVOYOVO TOU GTORELOV.

EZYNTMHEEIE KAT ONOMATOAOTTA

0 6pog "aompiv, ZpNOIpONOIEiTAL AVTE ToU ZNIKOD
ovpatos axervhooakikuhikd &0, Se pepiké supurai-
KEg 10pes To Gvopa auté civar Inpa Katotebiv g
Bayer AG.

0 9pog GMkVAK ZpTICONOIEITAL i VL TEPLYPGL-
et pappaxa mov Ezowy 1 Sopi Tou 2-u3pokuPevioixon

oktos.

H axohoudn Aiota nepihapBivel T KupLOTEPES ouV-
Tpijoelg mov i o6 aut) Ty omn
on.

NSAIL = non-steroidal anti-inflammatory
(drugs). M otepoeidi aviphe-
THOVOSN PappaKae

SA = Zahkvhikd ofd

ASA = Aompivy

Sal
HETEs

ZaMKuMKdE 10vTa
YépotueikooatetpakapBobuhiki obta
(HE BLEPOPOVS VTOKATAGTATES)
HPETEs = YdponepokueikooatstpukapBolviikd
o€&a (e S1dpopovg VTOKATAcTaTES)

Totopia

H wtopia tov cakvhidy éxet g piles Mg
om yprion Swedpav gutav ya Bepamevtikois
oKkomovg and vy eroyf tov Inmoxpdtn (mepimou
nptv 2400 ypdvia). H avantugn dpeg tev cariku-
AMkdv ¢ ynpuikig opddug dpyice tov 190 mdva,
HE TV anopdvesn g calikuhikig akdeddng and
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E-mail: valavanidis@ toxic agents. All aerobic organisms use acomplex defensive response of
chem.uoa.gr biological tissues in part by inflammatory reactions. Biological organisms use

the immune system for anti-inflammatory actions fighting to eliminate the
causes of cell injury, to initiate tissue repair mechanisms and to clear damaged
cells and tissues. In the last decades it has been recognized by many studies
that acute or prolonged chronic inflammation leads to a host of diseases,
especially cardiovascular diseases (CVDs), rheumatoid arthritis, inflammatory
bowel diseases, various types of cancer and neurodegenerative diseases of
old age. Inflammation at the molecular level produces special biomarkers
and transcription factors (control of trascription of genetic information
from DNA to messenger RNA). Oxidative stress and vascular inflammation
are closely interrelated to endothelial dysfunction and vascular damage. The
concept of oxidative stress and mild chronic vascular inflammation as part
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of the pathophysiology of hypertension and atherosclerosis has been accepted. Chronic
inflammation has been linked to various steps involved in carcinogenesis, including
cellular transformation, promotion, survival, proliferation, invasion, angiogenesis, and
metastasis. This review presents epidemiological and other studies that reduce oxidative
stress and inflammatory process by dietary antioxidants (plant polyphenols). Also, the
review covers advances and positive results from controlled randomised trials in the last
decade of Non-Steroidal anti-Inflammatory Drugs (NSAIDs) that reduce substantially risk
for CVDs and certain types of cancer. Finally, the review describes the recent results of
Phase III study evaluating the promissing anti-inflammatory drug Canakinumab (ACZ885,
Novartis) in 10,000 patients from 40 countries, with prior heart attack and inlammatory
atherosclerosis as measured by high sensitivity-C-reactive protein levels.

1. Introduction: Inflammation and related diseases

Human body tissues respond to oxidative stress and
harmful invasions by pathogens, damaged cells, chem-
ical and biological toxic substances, dietary and life-
style agents with oxidative properties (tobacco smoke,
animal fat, obecity, lack of physical activity, etc) in part
by inflammatory reaction which is a complex biolog-
ical response. The classical signs of inflammation in
humans are pain, redness, swelling, increased tem-
peature and loss of function. Inflammation is a generic
response, and therefore it is considered as a mecha-
nism of innate immunity. The inflammatory protective
response in the human body involves immune cells,
blood vessels, and biochemical mediators. Inflam-
matory processes are evolutionarily ancient and are
essential components of immune defense in all mam-
mals (all vertebrates and even invertebrates).!

The most important role of inflammation is to elim-
inate the causes of cell injury, to clear out necrotic or
damaged cells and tissues and to initiate tissue repair
mechanisms. It has been recognized by many studies
that acute or prolonged chronic inflammation leads
to a host of diseases, such as hay fever, periodontitis,
atherosclerosis, rheumatoid arthritis, and even vari-
ous types of neoplastic tumours. For example, cancer
related inflammation processes can be caused by an
acute inflammatory environment. Failure to remove
the cause can lead to chronic inflammation mediat-
ed by inflammatory cells [Macrophages, Cytokines,

INFECTION
IMMUNE-MEDIATES
ENVIRONMENT

[ Macrophages ]
/ Lymphocytes \

Chemokines
ACUTE INFLAMMATION CHRONIC INFLAMMATION

Cytokines
NF-kB
Interleukins
ROS

RNI

Failure of ———
Resolution

Resolution and Removal
of Inciting Cause

|

HEALING CONDITIONS FOR

TUMOUR INITIATION

Figure 1. Cancer related inflammation processes.

Chemokines, Reactive Oxygen Species (ROS) and Reac-
tive Nitrogen Intermediates (RNI)]. Tumour initiation
through the effects on DNA contributes to mechanisms
of inflammation enhancing tumour propagation and
metastasis (Figure 1)°7.

In the last decade medical experts and health pro-
fessionals realized that inflammation is associated
with ageing and degenerative diseases and avenues of
effective medical treatment and therapy must involve
blocking the inflammatory processes.

There a strong association between chronic inflam-
matory conditions and chronic diseases, especially
degenerative and ageing-related diseases (Figure 2).
Chronic inflammation damages the cells of the brain,

5
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heart, arterial walls, and other anatomic structures
and this damage leads to various inflammatory chron-
ic diseases. Studies on the causes of inflammation at
the molecular level showed that numerous biomark-
ers are involved in the process of inflammation. Many
of these biomarkers and transcription factors are
found in processes of inflammation processes and dis-
easesd tissues.®1?

a. such as NF-kB [nuclear factor kappa-light-chain-en-
hancer of activated B cells, the Nuclear Factor NF-«kB
pathway has long been considered a prototypical
proinflammatory signaling pathway],

b. STAT3 [Signal transducer and activator of transcrip-
tion 3, is a transcription factor which in humans is
encoded by the STAT3 gene];

c. Inflammatory cytokines [small proteins (~5-20
kDa) that are important in cell signaling] and
chemokines such as,

d. Tumor necrosis factor-alpha (TNF)-a [cell signa-
ling protein (cytokine) involved in systemic inflam-
mation]

e. Interleukins (IL)-1, IL-6, IL-8 [secreted proteins
and signal molecules that were first seen to be ex-
pressed by white blood cells (leukocytes). The func-
tion of the immune system depends in a large part
on interleukins,

f.MCP-1 [Monocyte chemoattractant protein, key
chemokines that regulate migration and infiltration
of monocytes/macrophages],

g. Inflammatory enzymes such as cyclooxygenase
(COX)-2, 5-lipoxygenase (LOX), 12-LOX, and matrix
metalloproteinases (MMPs);

h. and other factors such as : Prostate-specific antigen
(PSA), C-reactive protein (CRP), adhesion molecules,
vascular endothelial growth factor (VEGF), and
TWIST (TWIST proteins are embryonic transcrip-

tion factors] are found common in most chronic dis-

eases.

2. The main causes of inflammation

Inflammation is a vital part of the body’s immune

response. Without inflammation response, wounds

would fester and infections could become deadly.
Under inflammatory processes the arteries di-
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Figure 2. Association of inflammation with many
diseases, especially degenerative and ageing-related
diseases

late in the human body, blood flow increases, and
capillaries become more permeable so that white
blood cells, hormones and nutrients can move into
the spaces between cells. White blood cells swarm
the injured area and ingest germs, dead or damaged
cells and other foreign materials to help heal the
body. Pus is an accumulation of white blood cells
that have died after ingesting the threatening mate-
rials and the way the body expels those no-longer-
needed cells. Old age or “wear and tear” conditions

(osteoarthritis, autoimmune diseases, rheumatoid

arthritis, etc) initiate inflammatory process. Also,

chronic inflammation is the result of pathogens,
ageing, degerative diseases and exposure to envi-
ronmental factors, such as obesity, poor diet (lack of
fruit and vegetables, lack of vitamins, excessive red
meat, etc), lack of physical exercise, oxidative stress,
smoking, air pollution, poor oral health and exces-
sive alcohol consumption can also lead to chronic
inflammation.

Studies showed that the main causes of inflamma-

tory processes are: 1317

a. Low-grade in the bloodstream and organs like the
stomach and gastro-intestinal tract,

b. Chronic low-grade food allergies or food sensitivi-
ties that may cause few symptoms,

c. An imbalance of bacteria and fungi in your gastroin-
testinal tract, also known as dysbiosis. This causes
your immune system to overreact to bacteria in your
gut and can be without notable symptoms,
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Figure 3. Atheroscletotic plaques as result of an accumulation of lipids and smooth muscle cell proliferation.
[http://blogs.dickinson.edu/molecularpathophysiology/ category/class-research-project-inflammation/]

d. Constant psychological, emotional or physical stress
raises the level of cortisol, creating inflammation,

e. Environmental toxicity from our air, water, food pol-
lutants and toxic metals like mercury (Hg) and lead
(Pb) all contribute to inflammation and have been
linked to diseases,

f. Diet and lifestyle: too much fat, sugar, and protein in
your diet, constant dehydration, consumption of too
many sugary drings, refreshments with added caf-
feine. But also, lack of physical inactivity, obesity and
lack adequate fruit and vegetables (vitamins, antiox-
idants ), excessive alcohol, smoking can all increase
inflammation in your body

Inflammation is viewed as one of the major causes

for the development of different diseases like, cardio-

vascular disease (CVD), diabetes, obesity, osteoporo-
sis, rheumatoid arthritis, inflammatory bowel disease,
asthma, and CNS (central nervous system) related
diseases such as depression and parkinson’s disease;
and various types of cancer. Increasing evidences have
elucidated the outcome of inflammatory pathways

dysregulation resulting in many symptoms of chronic
diseases.

3. Oxidative stress, inflammation and
atherosclerosis

Atherosclerosis is a chronic disease of large and
medium arteries in which cholesterol deposition in-
cites a progressive macrophage-dominated inflam-
matory response. In atherosclerosis, the recogni-
tion and uptake of cholesterol-rich apolipoprotein B
(APOB)-containinglipoproteins (mainly low-density
lipoprotein (LDL) but also cholesterol-rich, partially
lipolysed remnants of the triglyceride-transporting
lipoproteins - that is, very low-density lipoprotein
(VLDL) and chylomicrons- sometimes referred to as
“non-HDL cholesterol”) by macrophages, especially
when combined with defective high-density lipo-
protein (HDL)-mediated cholesterol efflux, leads to
a chronic inflammatory response involving both in-
nate and adaptive immune responses.!-?2
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Figure 4. Oxidative Stress as the result of disturbance
in the prooxidant-antioxidant balance in biologicval
systems.

After binding to the subendothelial arterial matrix,
LDL is modified by oxidation or aggregation, leading
to its cellular recognition and uptake by pattern rec-
ognition receptors. Macrophages in atherosclerotic
plaques may be derived from blood-borne mono-
cytes, which are produced in the bone marrow and
the spleen. Hypercholesterolaemia and cholesterol ac-
cumulation in haematopoietic stem cells (HSCs) pro-
motes the overproduction of monocytes, which leads
to their accumulation in atherosclerotic plaques; this
process is opposed by HDL and cholesterol efflux path-
ways. Plaques deteriorate the cell wall and cause thick-
ening of the surrounding muscles (Figure 3). In the
bone marrow, cholesterol accumulation in the plasma
membrane of HSCs increases the expression levels
and signalling of growth factor receptors, causing the
expansion of these populations and the increased pro-
duction of monocytes, neutrophils and platelets.?*?’

Examination of the earliest cellular events that occur
during atherogenesis has demonstrated a specialized
type of chronic inflammatory response that precedes
migration and proliferation of arterial smooth muscle
cells. The first observable events include increased
accumulation of lipid and lipoprotein particles be-
neath the endothelium, presumably from increased
transport and/or permeability of the lining endothe-
lial cells. This event is rapidly followed by attachment,
adherence, and spreading of peripheral blood mono-
cytes and T-lymphocytes at sites throughout the ar-
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terial tree, particularly at branches and bifurcations.
Because high plasma concentrations of cholesterol,
in particular those of low-density lipoprotein (LDL)
cholesterol, are one of the principal risk factors for
atherosclerosis, the process of atherogenesis has been
considered by many to consist largely of the accumula-
tion of lipids within the artery wall; however; itis much
more than that. Despite changes in lifestyle and the
use of new pharmacologic approaches to lower plas-
ma cholesterol concentrations, cardiovascular disease
(CVD) continues to be the principal cause of death in
the developed and developing countries.?%

Oxygen (0,) is one of the most prevalent elements
on Earth and is essential for energy production by the
aerobic organisms but also is an initiator of free rad-
ical generation. Antioxidant systems are adapted in
aerobic organisms for protection. The human body as
in all animals is an aerobic biological system using O,
for its energy and oxidation/reduction reactions for
vital biochemical mechanisms. These reactive oxygen
species (ROS) are produced during normal cellular
metabolism and functional activities and have impor-
tant roles in cell signalling, apoptosis, gene expression
and ion transportation. However, excessive ROS attack
bases in nucleic acids (DNA, RNA, mitochndrial DNA),
amino acid side chains in proteins and double bonds in
unsaturated fatty acids, and cause oxidative stress. Ox-
idative Stress is the result of disturbance in the proox-
idant-antioxidant balance in biologicval systems. Ex-
cess of oxygen and nitrogen free radicals lead to oxida-
tive damage of cellular lipids, proteins (enzymes) and
nucleic acids (DNA, RNA)* . Intracellular antioxidant
enzymes and dietary antioxidants in all aerobic organ-
isms help to maintain an adequate antioxidant status
in the body. This is called redox homeostasis and is
very important in maintaining a balance of oxidants
and antioxidants in the aerobic animals and plants and
increase cellular defenses and repair mechanisms.?!-3*

The link between endothelial dysfunction and vascu-
lar inflammation is so close that some scientists even
regard the proinflammatory changes on endothelial
cells such as stimulation of cellular adhesion mole-
cules and cytokines released as part of the marker for
endothelial dysfunction. Endothelium is an important
regulator for vascular homeostasis. Endothelial dys-
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function is characterised by an impaired ability to reg-
ulate vascular tone and altered anti-inflammatory and
anticoagulation properties.3*3°

4. Inflammation and neurodegenarative diseases

The Central Nervous System (CNS) in humans has de-
veloped evolutionary strategies to limit the entry of
immune elements in its environment as well as to limit
the emergence of immune activation with the tissue it-
self. This phenomenon was called “acquired immuno-
logical tolerance” and was recognized in the mid-20th
century [The 1960 Nobel Prize for Physiology or Med-
icine was awarded to Sir Frank Macfarlane Burnet and
Peter B. Medawar ‘for discovery of acquired immuno-
logical tolerance’]. Immune tolerance is important for
normal physiology.338

The immunological tolerance of CNS led to the no-
tion thatimmune responses are tightly regulated in the
brain and is partially dependent on the blood-brain
barrier (BBB), which is designed to limit the entry of
solutes and ions into the CNS. The blood-brain barrier
(BBB) is a highly selective semipermeable membrane
barrier that separates the circulating blood from the
brain and extracellular fluid in the CNS . Exclusion
from, and selective entry of compounds into, the CNS
takes place in the capillary venules. In contrast, cell
migration takes place at the post-capillary venules,
where cell migration is controlled by adhesion mole-
cules, cytokines and chemokines, and their receptors.
Not only the physical properties of the BBB, but also
potentially damaging immune responses as such are
regulated by the suppressive environment within the
CNS. Both astrocytes and microglia play a major role
in this regulation, while neurons are assumed to play a
largely passive role - being only the victims of immune
responses.*’

Neurodegeneration, the slow and progressive dys-
function and loss of neurons and axons in the central
nervous system (CNS), is the primary pathological
feature of acute and chronic neurodegenerative con-
ditions such as Alzheimer’s disease and Parkinson’s
disease, neurotropic viral infections, stroke, paraneo-
plastic disorders, traumatic brain injury and multiple
sclerosis. Despite different triggering events, a com-
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mon feature is chronic immune activation, in particu-
lar of microglia, the resident macrophages of the cen-
tral nervous system. Apart from the pathogenic role of
immune responses, emerging evidence indicates that
immune responses are also critical for neuroregener-
ation.*

The archetypal inflammatory disease of the CNS is
multiple sclerosis, a disease in which T-cells and mac-
rophages invade the brain to cause damage to myelin,
axons, and other components of the central nervous
system. It is now recognised that there are other more
subtle forms of inflammatory processes ongoing in the
injured or diseased brain. The microglia are central to
the inflammatory response that has been document-
ed in acute neurodegeneration, such as that following
stroke or brain trauma, and also in chronic neurode-
generative diseases such as Alzheimer’s disease, prion
disease and Parkinson’s disease. In chronic neurode-
generative disease the microglia are described as ac-
tivated, a term used to describe the fact that the mi-
croglia have changed their morphology relative to the
resting state and also have upregulated, or expressed
de novo, a number of cell surface or cytoplasmic anti-
gens. The activation of microglia accompanies almost
any form of disturbance of neuronal homeostasis and
indeed alterations at the synapse, along the axon, or
at the neuronal cell body may all lead to activation of
the microglia. The best characterised chronic inflam-
mation associated with chronic neurodegeneration
is to be found in studies on Alzheimer’s disease. In
Alzheimer’s disease the end stage pathology reveals
large numbers of activated microglia associated with
the amyloid deposits and in regions of the brain where
there is neuronal loss. Activated microglia have been
shown to express increased levels of MHC class II
(MHC class Il molecules are a class of major histocom-
patibility complex molecules normally found only on
antigen-presenting cells such as dendritic cells, mono-
nuclear phagocytes, some endothelial cells, etc). These
cells are important in initiating immune responses,
increased levels of integrins and increased levels of
a number of cytokines including IL-1, IL-6, and TNE
The presence of these pro-inflammatory cytokines is
of particular interest since it has been shown in acute
brain injury that these same cytokines may exacer-

9
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bate lesion size and neuronal loss by their impact on
already compromised neuron.**#3

5. Oxidative stress, inflammation and cancer

Oxidative stress resulting in chronic inflammation
has been linked to various steps involved in carcino-
genesis, including cellular transformation, promotion,
survival, proliferation, invasion, angiogenesis, and me-
tastasis.**

Cancer is a multistage process defined by at least
three stages: initiation, promotion, and progression.
During the initiation stage of cancer progression, en-
dothelial production of reactive oxygen species (ROS)
may produce DNA damage by introducing gene mu-
tations and structural alterations of the DNA. In the
promotion stage, ROS can contribute to abnormal
gene expression, blockage of cell- to cell communica-
tion, and modification of second messenger systems,
thus resulting in an increase of cell proliferation or a
decrease in apoptosis of the initiated cell population.
Finally, oxidative stress may also participate in the pro-
gression stage of the cancer process by adding further
DNA alterations to the initiated cell population.*®

Free radicals (especially oxygen and nitrogen free
radicals) are ubiquitous in the human body (and in all
aerobic organisms) and are generated by normal phys-
iological processes, including aerobic metabolism and
inflammatory responses, to eliminate invading patho-
genic microorganisms. But becuases of their oxidative
nature free radicals can also inflict oxidative cellular
damage. Fortunately, evolutionary process evolved
several antioxidant defenses (enzymatic and non--en-
zymatic) both to protect agerobic cells from radicals
(as antioxidant scavengers, vitamins and antioxidant
enzymes)--and to repair DNA damage through special
enzymatic repair mechanisms. Understanding the as-
sociation between chronic inflammation and cancer
provides insights into the molecular mechanisms in-
volved.*

Extensive research in the past 20 years showed that
mediators and cellular effectors of inflammation are
important constituents of the local environment of
tumours. In some types of cancer, inflammatory con-
ditions are present before a malignant change occurs.
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Conversely, in other types of cancer, an oncogenic
change induces an inflammatory microenvironment
that promotes the development of tumours. Regard-
less of its origin, ‘smouldering’ inflammation in the
tumour microenvironment has many tumour-pro-
moting effects. It aids in the proliferation and surviv-
al of malignant cells, promotes angiogenesis and me-
tastasis, subverts adaptive immune responses, and
alters responses to hormones and chemotherapeutic
agents.”’

As it was mentioned above, oxidative stress can ac-
tivate a variety of transcription factors (NF-kB, AP-1,
p53, HIF-1a, PPAR-y, B-catenin/Wnt, and Nrf2) and
can lead to the expression of over 500 different genes,
including those for growth factors, inflammatory cy-
tokines, chemokines, cell cycle regulatory molecules,
and anti-inflammatory molecules. Overall, observa-
tions to date suggest that oxidative stress, chronic in-
flammation, and cancer are closely linked.*#*°
6. Pulmonary Inflammation, oxidative stress and
lung carcinogenesis

Oxidative stress and the generation of ROS in the res-
piratory system are known to initiate pulmonary in-
flammation and promote mechanisms of lung carcino-
genesis. The lungs are exposed daily to oxidants gener-
ated either endogenously or exogenously, especially by
cigarette smoke and air polutants such as suspended
particulate matter (PM,, PM, ). Recent epidemiolog-
ic investigations have shown associations between
increased incidence of lung cancer from exposure to
various forms of respirable fibers, urban ambient par-
ticles and diesel exhausts, at occupational or urban air
polluting environments. Lung cancer in tobacco smok-
ers is the result of the synergistic effects of smoke ROS,
leading to oxidative stress and inflammation (high
DNA damage). Studies showed that chemical charac-
teristics of particles (size, transition metal content,
speciation, stable free radicals, etc.) play an important
role in oxidative stres and inflammation that initiate
the synthesis of mediators of pulmonary inflammation
in lung epithelial cells. Inhalable quartz, metal pow-
ders, mineral asbestos fibers, ozone, soot from gaso-
line and diesel engines, tobacco smoke and PM from
ambient air pollution are involved in various oxidative
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stress mechanisms. Pulmonary cancer initiation and
promotion has been linked to a series of biochemical
pathways of oxidative stress, DNA oxidative damage,
macrophage stimulation, telomere shortening, modu-
lation of gene expression and activation of transcrip-
tion factors with important role in carcinogenesis.>*>!

Increased risk to lung cancers is associated with
asbestos fibers (exposure of miners) and silica dust
(mineral and stone miners), the chronic inflammation
in the lung is persistent because of the inability of the
immune system to remove these toxic substances.
Many of these agents modulate and activate various
transcription factors, producing changes in cell prolif-
eration, differentiation, apoptosis, and inflammation.
Such inflammatory responses increase the incidence
of epithelial cancers, including mesothelioma and lung
cancer. The most dangerous lung cancer factor is ac-
tive tobacco smoking. Cigarrete smoke is a complex
mixture of carcinogens, ROS and inflammatory agents
that act by inducing a chronic inflammatory condition
by delivering an array of genotoxic carcinogens (poly-
cyclic aromatic hydrocarbons, nitro-PAYs) such as ni-
trosamines, peroxides, and many highly reactive and
toxic oxidants into the lungs. Nanoparticles of smoke
are trapped inside thepulmonary alveoli. Therefore,
inflammatory cells influence the whole organ in tu-
mour development, regulating the growth, migration,
and differentiation of all cell types, including neoplas-
tic cells, fibroblasts, and endothelial cells.>>*

Epidemiological studies established that exposure
to ambient air pollution in urban areas, especially to
fine and superfine particulates sizes of 10 or 2.5 pm
(PM,,, PM,..), cause CVDs and increased risk for lung
cancer. Airborne PM can penetrate into the lungs’ alve-
oli and accumulate in the lungs parenchyma. Studies in
U.S. and European cities evaluating health effects con-
cluded that respirable PM is an important contributing
factor to lung cancer.5>>

The “WHO Air quality guidelines” in 2016 provid-
ed an assessment of health effects of air pollution by
PM. The International Agency for Research on Cancer
(IARC, Lyon, France) established the carcinogenicity
of ambient PM. Ambient particular pollution in both
cities and rural areas (transport, industrial emissions,
household coal fires, incineration of waste, etc) was
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Figure 5. Chemical structures of oleuropein, hydroxy-
tyrosol and tyrosol.

estimated to cause 3 million premature deaths world-
wide in 2012. Some 88% of those premature deaths
occurred in low- and middle-income countries.>-¢

7. Dietary antioxidants, anti-inflammatory activity
and reduction of risk for CVDs and cancer

All aerobic biological organisms through evolution-
ary processes developed their enzymatic antioxidant
mechanisms and non-enzymatic biochemical com-
pounds (vitamins, low molecular weight antioxidants)
which play important physiological role. The daily
consumption of dieatry antioxidants (mainly polyphe-
nols of plants) and vitamins regulate antioxidant and
anti-inflammatory mechanisms. Antioxidants reduce
substantially oxidative stress, and related inflamma-
tory processes to biological tissues. However the in-
terplay of endogenous and exogenous antioxidants
with the overall redox system in humans is complex.
Data from epidemiological studies have been released
in the last decade with positive indications of protec-
tion from inflammation and reduction in CVDs.% Other
clinical studies concentrated their investigations on
the potential benefits of antioxidants, especially the
role of vitamin C, E and plant polyphenols in CVDs as
well as the success or failure of antioxidant therapy for
CVDs in clinical trials.**

One of the most favourable and beneficial food item
for the protection from inflammatory damage proved
to be olive oil’s phenolic components. Recent studies
have elucidated the biological effects of two isolated
compounds, namely oleuropein and hydroxytyrosol,
with particular attention on their antioxidant, antimi-
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crobial and anti-inflammatory activity and especially
their protective effect on cardiovascular, metabolic dis-
orders and cancers.%>%® Their structures are presented
in Figure 5.

Many studies focused on the antioxidant and inti-in-
flammatory role of polyphenols of fruit, vegetables
and grains. Phenolic compounds including phenolic
acids, flavonoids and proanthocyanidins are wide-
ly distributed in plants as a protective mechanism
against biotic and abiotic stresses. Epidemiological
findings provide evidence that an anti-inflammatory
effect is a key component underlying the reduction in
risk of certain chronic diseases associated with higher
intakes of anthocyanins and flavonols. Fruits, vegeta-
bles, grains, spices and herbs are the richest source
of dietary polyphenols. High intake of these foods has
been linked to lowered risk of most common degen-
erative and inflammation mediated chronic diseases
that are known to be caused by oxidative stress and
inflammation. 672

Many dietary phytochemicals with cancer chem-
opreventive properties, such as polyphenols, isothi-
ocyanates, and triterpenoids, exert antioxidant and
anti-inflammatory functions by activating the Nrf2
pathway. Furthermore, epigenetic changes, including
DNA methylation, histone post-translational modifica-
tions, and miRNA-mediated post-transcriptional alter-
ations, also lead to various carcinogenesis processes
by suppressing cancer repressor gene transcription.
Using epigenetic research tools, including next-gen-
eration sequencing technologies, many dietary phyto-
chemicals are shown to modify and reverse aberrant
epigenetic/epigenome changes, potentially leading to
cancer prevention or treatment. Thus, the beneficial
effects of dietary phytochemicals on cancer develop-
ment warrant further investigation to provide addi-
tional impetus for clinical translational studies.”>”

Current epidemiological evidence can be summa-
rized as follows: (i) dietary flavonoids (total or individ-
ual subclasses) are associated with decreased risk of
breast, ovarian, esophageal, gastric, and lung cancer;
(ii) dietary isoflavones intake is associated with de-
creased risk of breast, prostate, and colorectal cancer;
(iii) lignan exposure is associated with decreased risk
of postmenopausal breast cancer risk, (iv) higher in-
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take of anthocyanidins and flavan-3-ols is associated
with increased prostate cancer risk. 7

An interesting example for the association of in-
flammation and a type of cancer is colorectal tumours.
Colorectal cancer (CRC) is associated with lifestyle fac-
tors, diet and inflammation. Studies established key
signal transduction pathways that are fundamental to
the association of inflammation and CRC progression
including those mediated by NF-xB and STAT, PI3K
and COX. There is good epidemiological evidence for
the effect of dietary polyphenols intake on tumour and
host inflammatory responses. Increased polyphenol
intake through diet showed evidence of a reduction in
CRC risk from case-control and cohort studies.””

8. Anti-inflammatory drugs. Benefits and side
effects

Prostaglandins are a family of biochemicals that are
produced by the cells of the human body and have sev-
eral important functions. They promote inflammation
that is necessary for healing, but also results in pain
and fever and also support the blood clotting function
of platelets. Prostaglandins are produced by the en-
zymes cyclooxygenase (isozymes COX-1 and COX-2).
The first anti-inflammatory drugs had their origins in
the discovery of certain plants extracts which gave re-
lief of pain, fever and inflammation. When salicylates
were discovered in the mid-19th century (Aspirin first
synthesised in 1897 by Felix Hoffmann and market-
ed by Bayer as a drug in 1900, clinical trials 1960s,
Acetaminophen/Paracetamol 1956, Ibuprofen 1962)
enabled scientists to synthesize these compounds and
lead to development of the non-steroidal anti-inflam-
matory drugs (NSAIDs). These drugs developed up to
the 1980-late 1990’s were largely discovered empir-
ically following screening for anti-inflammatory, an-
algesic and antipyretic activities in laboratory animal
models. Steroidal anti-inflammatory drugs and Non-
steroidal anti-inflammatory drugs (NSAIDs) block the
COX enzymes and as a consequence reduce ongoing
inflammation, pain, and fever. These drugs treat acute
inflammation, but they have not been entirely success-
ful in curing chronic inflammatory disorders and also
have unexpected side effects. Therefore, there is an ur-
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gent need to find safer anti-inflammatory pharmaceu-
tical compounds.”®7?

There are numerous NSAIDs on the market that are
approved and used currently: Aspirin, Celecoxib, Di-
clofenac, Diflunisal, Etodolac, Ibuprofen, Indometha-
cin, Ketoprofen, Ketotolac, Naproxen, etc.88!

Since its initial use as an analgesic, Aspirin has been
proven beneficial for preventing myocardial infarction
and stroke in high-risk individuals.?2®#* In the last dec-
ades Aspirin have been being assessed (clinical evi-
dence from edpidemiological studies) for reduction of
cancer risk at several sites including the colorectum,
stomach, oesophagus, breast, ovary, and lung. The
most promissing effect was the chemopreventive ef-
fect for aspirin and other non-steroidal anti-inflamma-
tory drugs (NSAIDs) on colorectal cancer and probably
other cancer types. The results showed that the risk-
benefit profile for cancer prevention are insufficient
and no definitive recommendations can be made. As-
pirin has emerged as the most likely NSAID for use in
chemoprevention because of its known cardiovascular
benefit and available safety and efficacy data. Scien-
tists suggest that more studies of aspirin and cancer
prevention are needed to define the lowest effective
dose, the age at which to initiate therapy, the optimum
treatment duration, and the subpopulations for which
the benefits of chemoprevention outweigh the risks of
adverse side-effects. 85-%8

9. The breakthrough of anti-inflammatory drug
Canakinumab (Phase IlI study)

In the last few years various anti-inflammatory drugs
were tested with advanced randomised clinical trials.
Non-steroidal anti-inflammatory drugs (NSAIDs) are
among the most widely used drugs in the world. Sev-
eral recent reviews have summarized the accumulat-
ing evidence and side effects that nonsteroidal anti-in-
flammatory drugs are tested as anti-inflammatory and
anticancer drugs. The cardiovascular safety of non-
steroidal anti-inflammatory drugs is still under scruti-
ny after the introduction of selective cyclooxygenase-2
(COX-2) inhibitors.?%%

The medical community was expecting the Phase
III study which evaluated the quarterly injections of
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Figure 6. Canakinumab, Ribbon diagram

a promissing anti-inflammatory drug Canakinumab
(ACZ885, Novartis) in patients from 40 countries (pri-
or heart attack and inlammatory atherosclerosis as
measured by high sensitivity-C-reactive protein levels,
a marker of inflammation). The participants received
either placebo or 1-3 doses of the drug in combination
with current standardof care therapies of statins.*
The results of the trial study [called CANTOS, Canak-
inumab Anti-inflammatory Thrombosis Outcomes
Study] on the reduction of coronary artery diseases
with the anti-inflammatory drug Canakinumab, com-
pared to placebo, were announced in August 2017 in
a conference and published in the prestigious medical
journal New England Journal of Medicine. The study
used 10,000 patients (duration 3.7 years, age mean
patient 61, with a previous myocardial infarction and
an elevated level of high-sensitivity C-reactive protein,
received 1-3 doses of the anti-inflammatory drug].
The results according to scientists of Harvard Univer-
sity represented the biggest breakthrough in the treat-
ment and reduction of risk for heart and strokes, since
the advent of statins to lower cholesterol.”*
Canakinumab (INN, trade name Ilaris, Novartis, pre-
viously ACZ885) has been approved as a drug by the
US FDA and the European Medicines Agency (EMA) for
several inflammatory diseases and has proven to be
well-tolerated in people with diabetes or arthritis. It is
a human monoclonal antibody that neutralizes inter-
leukin-1(, an inflammatory protein that plays multiple

13
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roles in heart disease. Its ribbon diagram is presented
in Figure 6.

The Canakinumab, among other medical trials,
showed promissing properties as a possible treat-
ment for chronic obstructive pulmonary disease, gout
and coronary artery disease , called the CANTOS trial
(Canakinumab Anti-inflammatory Thrombosis Out-
comes Study). The trial was aiming to test whether
reducing inflammation among men and women who
have had a prior heart attack can reduce the risk of
another cardiovascular event happening in the future.
CANTOS was sponsored by Novartis, and coordinat-
ed by medical researchers at the Brigham and Wom-
en’s Hospital and Harvard Medical School in Boston,
Massachusetts. The study is being conducted in more
than 40 countries around the world with 10,000 pa-
tients.?%3

The trial randomly assigned patients with a pre-
vious myocardial infarction and an elevated level of
high-sensitivity C-reactive protein to receive 1 of 3
doses of Canakinumab or placebo, administered sub-
cutaneously every 3 months. Patients (average age of
61) had multiple cardiac risk factors, and had a his-
tory of frequent revascularization and aggressive use
of secondary prevention medications, including ap-
proximately 90% of the patients being treated with a
statin. The drug compared with placebo, reduced the
high-sensitivity C-reactive protein level from base-
line in a dose-dependent fashion by 3 months and
sustained it throughout the dosing period, with no
reduction in the LDL cholesterol level. The 150-mg
dose reached statistical significance with regard to a
lower incidence of the primary end point (a composite
of nonfatal myocardial infarction, nonfatal stroke, and
cardiovascular death) than was observed with place-
bo. The effect of the 300-mg dose looked similar, but
this dose level did not achieve statistical significance
because of the complexities of testing multiple doses
against placebo. When the analysis of the data for the 3
doses were combined, significantly more deaths from
infection occurred in patients who received Canaki-
numab than in those who received placebo. The in-
vestigators noted an intriguingly lower risk of cancer
mortality with Canakinumab than with placebo, and
so there was a neutral effect on overall mortality. The
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investigators extended the follow-up to allow for the
accumulation of an adequate number of events. The
conclusions of the results: anti-inflammatory therapy
targeting the interleukin-1f innate immunity pathway
with Canakinumab ata dose of 150 mg every 3 months
led to a significantly lower rate (15%) of recurrent
cardiovascular events than placebo, independent of
lipid-level lowering.*13

The scientific results of Canakinumab were ex-
tended to cancer mortality and especially lung can-
cer. A blinded, pre-planned oncology safety analyses
revealed a 77% reduction in lung cancer mortality
and 67% reduction in lung cancer cases in patients
treated with 300 mg of Canakinumab (ACZ885). To-
tal cancer mortality (n=196) was significantly lower
in the pooled canakinumab group than in the placebo
group, but was significantly lower than placebo only
in the 300 mg group individually. Incident lung can-
cer (n=129) was significantly less frequent in the 150
mg (Hazard Rate 0-61) and 300 mg groups (HR 0-33).
Fatal infections or sepsis were significantly more com-
mon in the canakinumab groups than in the placebo
group. All-cause mortality did not differ significantly
between the canakinumab and placebo groups (HR
0-94). The interpretation of the results support the
hypothesis of the scientists performing the clinical tri-
al, that anti-inflammatory therapy with Canakinumab
targeting the interleukin-1f innate immunity pathway
could significantly reduce incident lung cancer and
lung cancer mortality. But the scientists are cautious
and ask for replication of these data in formal settings
of cancer screening and treatment.’*

10. Conclusions

Inflammation is an orchestrated biological process,
induced by microbial infection or tissue injury.
Medical experts and health professionals estab-
lished that chronic inflammation is increasingly
involved in the onset and development of several
pathological disturbances such as arteriosclerosis,
cardiovascular diseases, obesity, diabetes, neuro-
degenerative diseases and cerain types of cancer.
Inflammatory processes are essential components
of immune defense in all aerobic organisms. The
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main extrinsic factors of inflammation is ageing,
bacterial, viral, and fungal infections, smoking, diet
and lifestyle. On the protective and therapeutic
side, diet rich in antioxidant flavonoids (fruit and
vegetables) exhibit a variety of beneficial effects
on health. Although steroidal anti-inflammatory
drugs and NSAIDs are currently used to treat acute
inflammation, these drugs have not been entire-
ly successful in curing and some have unexpected
side effects. Therefore, there is an urgent need to
find safer anti-inflammatory compounds. Recent
exploratory clinical trials (2017) revealed that
the anti-inflammatory drug Canakinumab (Novar-
tis, ACZ885) lowers inflammation andl reduced
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the risk of major adverse cardiovascular events in
10,000 patients. Also, the drug dramatically cut
rates of total cancer death, especially death due to
lung cancer, as well as the incidence of lung cancer.
The basic conclusion of the trial results was that a
drug that fights inflammation can reduce the risk of
heart attacks and strokes, and possibly lung cancer,
in people who have already had one heart attack
and are at high risk for another. Many researchers
commenting on the findings emphasized that rep-
resent a major milestone - proof of a biologic con-
cept that opens the door to new ways of treating
and preventing CVD disease in people who are still
at risk despite standard therapies. O

Xpovia PAsypovi) wc Mapayovtag Kivduvou
vwa Kapdiayyelakég AcOvereg kot Kakon0eig
NeomAaoieg. [IpOo@aTeC eEEAMEELC 6 QVTLPAEYHOV®DEN
@APLLOKX KL LELWOT] TOV KIVEUVoU

ABavdoiog Badafavidng
Turua Xnueiag, EOviko kat Kamodtotpiaxd [avemiotriuto ABnvav, lavemothuiovmoln Zwypdepov, 15784 Abiva

AEEZEIX-KAEIAIA:

®reypoviy, okedwri-  NEPIAHPH

KO stress, 8pacTiKég
0EVYOVOUXEG EVWGELG,
@Aeypovmdeig avti-
Spaoeig, kapSoayyet-
aK£G A00£VELEG, KAKOT)-
0£1¢ veOTTANGLEG

DAgypovr] ElVaLT) TIPOTN AVTATIOKPLOT) TOU AVOGOTIO TLKOV GUGTILATOG OE [LO-
Avvon 1 BAGRN otwv. XapaxmpileTat amo epubpotnta kot uPmAN Beppokpacio
(cuEnpévn pon alpatog oty TepLox1 ), oidnpa (aryyelodiaotoAr)) kai movo. H xupt-
OTEPT ATIOGTOAT] TNG PAEYHOVIG TIOL pUBUIETAL ATTO TO AVOCOTIOW TIKO UG TN
elvaLva eE0VSETEPWOEL TIG aLTiEG TNG LOAUVVOTGT) BAGRNG LOTWV aTtd Toug Ty d-
VOUG 0PYQVIGHOUG KAl TOEIKOVG TIapdryovTeg. ‘'OAoL oL agpofLloL opyaviopol xpnot-
HOTIOLOVV OUUVTIKOUG UNXOVIGLOUG VIO TNV TIPOACTILOT] TWV BLOAOYLKMV LOTWV WG
QATOTEAEG LA PAEYLOVWS WV KataoTacewv. Ot flodoyikol opyaviopolxpnoomoL-
0UV TO AVOCOTIOW TIKO Y10 TNV OVTILETWTILOT) TNG LOAVVOTG Kat ETISLOpO WO G TV
totwv. Tig TEAevTaiEG SEKAETIES EXELAVOYVWPLODEL ATIO TIOAAEG EPEVVES OTLOLOEEL-
£G 1] LAKPOYPOVLEG (PAEYUOVWSELG KATAOTAGELG 081YOVV O€ SLAPOPES ATHEVELES,
SLaitepa KapSLoryyELHKES IO OELS, PELUATOELST) APOPITISA, LOAVVOELG TWV EVTE-
PWV, SLAPYOPOVG TUTIOVG KAPKIVOL KL VEUPOEKPUALOTIKEG AGOEVELEG TNG LEYAANG
NAiag. e Hoplako eMIMeSO, OL PAEYLOVES TIAPAYOLV ELSIKOVG BLOSEIKTES KO [Le-
TAYPAPIKOUG TP AYOVTES (PUBLLOTES, EVEPYOTIO OT) KO KATAGTOAN, TNG YOVISLO-
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KNG ek@paomnG). To 0€elSwTLKO Stress EMONG KAL) cryyELKT (PAEYLOVI] GUVSEOVTOL
apeoa pe v evéobnAtakn kat aryyelokn BAGRN. H évvola tou o€eldwtikoV stress
KO(LTNG XPOVL 0y YELOKTG (PAEYLOVIG WG T A TNG TIaBo@uaLodoyiag TG uTép-
TOOMG KoL NG BN pookApwaons (BAGBES 0TA TOYMUATA TWV APTHPLWV TOV K-

chem.uoa.gr Aovvtat abnpopata, abnpwUaTKES TAAKES, 0&eldwpévng LDL xoAnotepivig pe
evamoBéoels aoBeotiov) ExeL YIVELXTTOSEKTT) ATIO TNG ETILOTNLOVIKT] Koot Tae. H
XPOVLIX PAEYLOVY| EXEL GUVSLAGOEL ETTOTG LE TA SLAPOPA OTASL TNG KAPKIVOYEVE-
ONG, CUUTIEPIAQU BAVOLEV®WV TWV KUTTAPIKWV LETABOALGIWV, TIPOAYWYT), LETEEEAL-
&, ayyeloyéveon kat petdotaot). H emokoTmon outh), EKTOG Ao TIG YEVIKES EVVOL-
EC YL PAEYOVES KAL OEELSWTIKO Stress, TTapOoUGLALEL TS ETILON UOAOY IKEG KO GAAES
£PEVVEG TIOV PELWVOLV TO OEELSWTIKO Stress KAL TG PAEYHOVMOSEIG KATACTACELG [UE
QVTLOEEISWTIKEG EVATELS TG SLATPOo @S (TToAV@aLVOAEG uTWV). ETtiong, koAv-
TITELTIG eEEAIEELG KL TA OETIKA ATTOTEAEGATA TWV TUXALOTIOMUEVWV EAEYXOLEVWV
KAWIK®OV SOKIU®V TNG TEAELTAIOG SEKAETING |E UT) OTEPOELST) AVTLPAEYHOVDON
@appaka (MEAD) ov HELWVOLV TOV KIVEUVO Y KApSLoayYELNKES AGOEVELEG Kot
0pLOPEVOVGS TUTIOUS KAaPKivov. To TEAEUTAUO T O QPLEPWVETAL GTNV TIEPLY PP
TWV KAWIK®V Sokwv s @dong I yia o 968080 avTipAeypovmses oappa-
ko Canakinumab (ACZ 885, Novartis) o€ 10.000 acBevels amd 40 xwpeg oL omoiot
glyav TEPATEL KAPSLOKT TIPOGLOAT] KL ETTAGY AV ATTO KPS Loty yELok] afnpookAn-
pwon 0w eixe peTpnOel pe ™ cuykévtpwon g C-avtiSpwoa TPWTEVNG TToU
amoteAel evaloOntog Blodeiktns TG acBévelag.
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Therapeutic Effects; The well-known technique of identifying new side effects based on the
Pharmacovigilance; statistical data of adverse drug reports assumes the use of data obtained from
Proportional the Federal Adverse vent Reporting System (FAERS) and other similar sources.
Reporting Ratio; The goal of the research as to explore the possibility of using FAERS data in
Psoriasis a new fashion. Specifically, instead of revealing the side effects of well-known
drugs, the research revolved around the identification of their therapeutic
effects. This method allows to define the list of medicines affecting a particular
*Corresponding disease. If their threating mechanisms are different, their combination can
Author: ensure cumulative therapeutical effect more efficiently. Thus, Proportional
Georgy I. Lapushkin, Reporting Ratio (PRR) with high PRR values (usually PRR>2) was applied to
9, Institutsky Per., study the Adverse Effects (AEs) statistics. The suggested method was based
Dolgoprudny, Mos- on the following assumption. If a PRR value is less than one for a given drug,
cow Region, 141700, it may indicate unidentified therapeutic properties. The chi-square test was
Russia applied to verify the proposed hypothesis. The assumption was based on the

statistical data of FAERS evidencing that Pregabalin, Gabapentin, Atorvastatin,
Rosuvastatin, and Simvastatin have a therapeutic effect on the symptoms of
Psoriasis, which is confirmed by the data of various publications. The authors
of the research used Ibuprofen and Dimethyl Fumarate as case studies and
demonstrated the reliability of the proposed method. The proposed method
can significantly reduce the duration and money costs for introducing new
drugs into the market, as the security check for using these medicines have
been already complete.
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Table 1. Two-by-two contingency table and calculation of PRR

(PRR = [a/(a+b)]/[c/(c+d)])

Reaction of interest

Drug of interest a

All other drugs in database c

Totally a+c
Introduction

Currently, finding new drugs is an acute problem
in fundamental and applied medicine, as well as
pharmacology. In addition to being expensive,
global multistage studies very often do not lead
to the release of the final drug product!. Howev-
er, a great number of drugs have therapeutic side
effects that remain in the shadow of the main
action. The FDA Adverse Event Reporting Sys-
tem (FAERS), which was established in 19682 by
the U.S. Food and Drug Administration, is aimed
at establishing these effects. This pharmacovig-
ilance system is a publicly accessible and volun-
tary database that allows physicians, pharmacists
and patients to report adverse events associated
with prescription or over-the-counter drugs®. The
system consists of the collection, processing and
analysis of reports about adverse events related
to various medicinal products and is built on a
quarterly basis. Thus, by changing the approach
to the FAERS data, it is possible to search for “old”
drugs and reveal their “new” therapeutic effects.

The present research introduces a fundamental-
ly new approach to the analysis of the information
obtained from public databases of the FAERS. The
proposed approach focuses on shifting from the
adverse effects (AEs) of well-known drugs to their
therapeutic effects. The author of the research con-
ducted a two-stage analysis to verify the proposed
hypothesis. After investigating the side effects of
ibuprofen in mono-therapy, the author tested the
hypothesis on psoriasis as an example of a fairly
well-studied disease.

22

All other reactions All reactions

b a+b
d c+d
b+d a+b+c+d=N

Methods
Preliminary Database Preparation

The data scrutinized in the research covered the
period from the first quarter of 2006 to the end of
2015. The research involved a total of 24.5 million
drug prescription reports and 23.3 million AEs re-
ports related to 6.7 million cases. To carry out the
research, the trade names specified in the original
recipe and included in the FAERS have been edited
in accordance with the names of active principles.
The special field for entering the correct names
(names of active principles) was added to the da-
tabase as of 2015 and to part of the database as
of 2014. To avoid the effect of concomitant medi-
cations, reports of patients receiving two or more
drugs were excluded. The iteration resulted in
reducing the number of cases to 3.1 million cases
of mono-therapy, whereas the AEs reports were
cut down to 7.6 million. In addition, the prepara-
tions that were presented under different brands
but contained the same active substance were
combined and received the name of the active
substance. The article contains references to the
names of active substances. In addition, for specific
cases of calculation, the author compiled a list of all
complications associated with the concomitant use
of two drugs. The list included about 0.5 million
cases with receipts prescribing two drugs.

Statistical Analysis

The use of the proportional reporting ratio (PRR)
in this research is related to its general application
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for the AEs specification!. The statistical data on
AEs was represented in the form of tabular data in
a two-by-two contingency table for the calculation
of the PRR (See Table 1). To obtain the value of the
PRR, the proportion of the AE, in the overall sta-
tistics for the drug, was calculated by dividing this
value by the ratio of all cases of such AEs, and the
overall statistics of all AEs from other drugs, consid-
ering this value statistical background (See Table
1). Therefore, if the PRR is equal to one, this means
that there are no features for this AE and the drug.

In addition to the PRR, a Chi-square test was per-
formed to verify the reliability of the data. The PRR
is commonly used to determine if the count of co-oc-
currences is three or more, whereas a PRR of two
or more with the associated Chi-square value is four
or more*®. The formula for the Chi-square test with
Yates’ correction is given on ref ’:

o (ad—bcf(atb+c+d)
X = (a+b) e+ d)ato)(b+d)

In accordance with’, the value of Chi-square is
3.84 when the reliability of the result of the calcu-
lation is 95%, whereas if the value of Chi-square ex-
ceeds 6.64, the reliability of the calculation may ex-
ceed 99%. While the Chi-square analysis is usually
very important, it is not a critical method of analysis
in this case, due to the numerous statistical data.

Due to the continuous nature of the Chi-square
distribution, it cannot be applied to a small number
of AE cases. Therefore, the minimum number of AEs
cases must be three or more®. However, the effective
basis for the Chi-square calculation is the difference
between the received frequency of side effects, and
the expected frequency associated with the incidence
of the side effect of the drug’. In the case of rare side
effects, the frequency is so low that the expected
number of cases differs very little from zero.

To find new medicinal properties of well-known
drugs using the proposed data analysis, low PRR
values have been deemed acceptable; however,
there are common side effects with the expected fair
(high) frequency. Therefore, the expected PRR value
would be significantly greater than zero. In this case,
even if example A, in figure 1, is zero (AE is absent),

G.1. Lapushkin, Pharmakeftiki, 30,1,2018 | 21-30

you can calculate the parameter Chi-squared if the
expected number of reported AE is large enough (for
the purpose of the article, the value is always above
10). To implement the objectives of this study, only
side effects with reliable statistical data were used,
thus the expected high values of the Chi-square test.

Statistical Analysis of the Small PRR Values

According to literature data*®, only the values of PRR
higher than one can be used to make conclusions. In this
paper, an attempt was made to discuss possible details
of sources from PRR values below one. The formula for
PRR assumes that if PRR is equal to one, the conclusion
can be drawn that the drug has no peculiarities when
compared to the average value of the probability of that
AE. If the value of PRR is two or more, we can conclude
that the side effect is related to the drug use.

Otherwise, it could be said that any disease has
the probability of appearance, for any reason, un-
related to the medication. If the drug has a pos-
itive side effect associated with the treatment
of the disease, the probability of the disease, in
combination with the drug, will be lower than the
average on the statistical sample. In mathematical
terms, the resulting PRR value will be less than
one. From this information, it is possible to con-
clude that low PRR are direct evidence of the ef-
fect of treatment. This article has been devoted to
testing this hypothesis.

Hypothesis Testing

To test the above hypothesis regarding the relation-
ship between PRR and the therapeutic properties of
the drug, Ibuprofen was used. Ibuprofen is one of
the most commonly used non-prescription (over-
the-counter) medications, and its analgesic proper-
ties®1? are well known. Conversely, the application
of Ibuprofen by prescription is rare. To enhance the
reliability of the output, data from reports on the
prescription of a single drug (monotherapy) was
used, which is the precondition for the relational ef-
fect of the properties of the studied drug.

In addition, a well-studied psoriasis treatment
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Table 2. Statistics and PRR for side effects of Ibuprofen based on FAERS 2006-2015 data

a - number N - total
Total for | Total for PRR by AERS
AE PRR of cases of drug (asb) | AE (a+c) number spider
interst of Cases
BACK PAIN 2.47 1805 51662 99528 6959217 |2.25
BONE PAIN 2.12 395 51662 25284 6959217 |1.64
CHEST PAIN 2.17 1553 51662 97222 6959217 |2.16
INJECTION SITE PAIN 0.89 667 51662 101161 6959217 |0.88
MUSCULOSKELETAL PAIN |2.44 348 51662 30557 6959217 |2.01
NECK PAIN 2.80 434 51662 24042 6959217 |2.69
PAIN 2.67 4668 51662 238668 6959217 |2.05
PAIN IN EXTREMITY 2.01 18594 51662 127741 6959217 |1.80
total 2.64 12024 51662 620840 6959217

Table 3. Statistics and PRR for side effects of Ibuprofen based on FAERS 2006-2015 data for mono-

thorany
a - number |a ; - number N - total
Total for | Total for
AE PRR of cases of |calculated number of
. drug {o+b) | AE (a+c)
interst |for PRR=1 Cases
BACK PAIN 0.26 27 102.5 9297 34138 3104302
BONE PAIN 0.00 0 21.7 9297 7219 3104302
CHEST PAIN 0.67 49 73.3 9297 24437 3104302
INJECTION SITE PAIN 0.02 4 162.2 9297 34000 3104302
MUSCULOSKELETAL PAIN |0.15 4 26.5 9297 8837 3104302
MNECK PAIN 0.51 12 23.6 9297 7852 3104302
PAIN 0.54 144 269 9297 29696 3104302
PAIN IN EXTREMITY 0.27 34 124.2 9297 41384 3104302
total 0.37 274 748.7 9297 249523 |3104302

was chosen as the subject, to study the side effects
of therapy. The search was conducted among famil-
iar drugs with known side effects, as well as among
drugs that were not relevant to the treatment of
psoriasis, with a low PRR value for this side effect.
From the available data, the author of the research
excluded cases with a primary diagnosis of psoria-
sis. This exclusion was necessary for a correct sta-
tistical calculation (i.e. before the application of the
medicine, there were no complaints of psoriasis).
The purpose of this study is to ensure that the side
effects of the drugs used to treat psoriasis are ex-
perienced less frequently than when using the drug
than the average for the database. Therefore, the re-
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view was limited to cases with a significant decrease
in the likelihood of taking the drug.

Results and discussion
The Examples of the Small PRR Values on the Drug

According to FAERS, ibuprofen was prescribed in less
than 4% of cases in which an illness was diagnosed.
This is important because all data on the use of ibu-
profen as an analgesic must be removed from the cal-
culation. Thus, very little loss of statistical data is ex-
pected. Since there are only 4% of cases in which the
anabolic properties of ibuprofen have been purpose-
fully used, and of which all of these cases will be re-
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Table 4. Statistics and PRR for side effects of Ibuprofen based on FAERS 2006-2015 data for mono-
therapy excluding diagnoses corresponding to the studied side effects .

a - number|a ; - number N - total
. . . Total for | Total for
AE /initial diagnosis PRR of cases of |calculated number of
. drug (a+b) | AE {a+c)
interst |for PRR=1 Cases
BACK PAIN 0.31 18 57.6 4578 28702 2484766
BOMNE PAIN 0.00 ] 15.3 5283 7203 2451402
CHEST PAIN 0.56 29 51.7 5283 24376 2491227
INJECTION SITE PAIN 0.03 114.9 5290 53999 2491627
MUSCULOSKELETAL PAIN |0.11 2 18.6 5232 8837 2490731
MNECK PAIN 0.54 14.8 5429 6793 2490763
PAIN 0.54 66 122.1 4433 67949 2469751
PAIN IN EXTREMITY 0.32 28 88 5290 41382 2491637

moved from consideration, Ibuprofen is an excellent
candidate for a topical study of a drug with hidden
positive side effects. In other cases, this property may
appear randomly, providing an opportunity to un-
derstand the effect of the PRR value. The result was
summed up and the data was compiled from several
two-on-two match tables (see Table 2).

The designations a, b, c and N correspond to the
designations in Figure 1, and used for the purpos-
es of comparison of similar calculations using AERS
Spider system. AERS Spider is a public online analyt-
ical tool which is based on publicly available AERS
data (http://www.chemoprofiling.org/AERS/).

According to the data from the Table 2, the con-
clusion on the absence of correlation between the
ability to treat disease, and the small PRR values,
can be made. All attempts to verify the results using
the AERS Spider also provided for high PRR values.
The AERS Spider system comprises over one million
reports dating from 1999 to 2011, all of which are
available on the site!’. Moreover, there is an oppor-
tunity to carry out remote calculations established
on a more extensive statistical base!? Unfortunately,
this service is not free of charge; they use the meth-
od of applying PRR data and Chi-square test results
on the same graph using a logarithmic scale. The
examples of the calculation visualize the data trend
featured by the low PRR values to the high values of
Chi-square'. The next step in testing this hypothe-
sis was to study the drug using a monotherapeutic

approach. The monotherapy data collected are sum-
marized in Table 3. According to the data provided,
the PRR is less than one, with the average PRR value
being 0.37, for all data considered.

In addition to the value of the registered cases
“a” the calculated values “a,” are also provided as-
suming that the PRR is equal to one. Cases when the
side effect corresponds to the initial diagnosis are
excluded.

Thus, according to our proposal, low PRR values
correspond with the possible therapeutic side ef-
fects of the drug. The data in Table 3 show low PRR
values. Chi-squared calculations are not needed
for such a set of statistical data. According to Pratt
L.A., and Danese P.N., under such conditions the Chi-
square for low PRR values is always high'2 There-
fore, the results without Chi-test are reliable. The
absence of data in the cell (see example for AE “Bone
Pain”) does not reduce the reliability of the results
obtained. The preliminary calculations demonstrat-
ed that considering the frequency of side effects (e.g.
the average for the entire database), the cell should
comprise 21.7 cases. The lack of data varies signifi-
cantly from the expected values and gives a reliable
signal with high value Chi-square of 22.8. The value
for “Neck Pain” is 6.2, for “Pain” is 60.2.

Although the data presented in the tables 2 and 3
are contradictory, the monotherapy case data have
higher credibility, since the monotherapy provides
for certain conclusions regarding the studied drug
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Table 5. Positive side effects in therapy of the Psoriasis.
a-number |a ; - number Total for total PRR by
Total for
Drugname PRR of cases of |calculated drug (a+h) PSORIASIS | number of | AERS
interst |for PRR=1 {a+c) Cases Spider
DIMETHYL FLUMARATE 0.382 21 54.9 30077 4375 2414648
ATORVASTATIN 0.152 3 19.8 10878 4375 2414648 0.90
ROSUVASTATIN 0.253 2 7.9 4357 4375 2414648 0.64
SIMVASTATIN 0.533 2 3.6 1557 4375 2414648 0.98
STATINS 0.223 7 314 17232 4375 2414648
PREGABALIN (PRG) 0.280 8 28.6 15691 4375 2414648  |0.75
GABAPENTIN |GBP) 0.273 2 7.3 4044 4375 2414648 1.27
STATINs & (PRG OR GBP) |0 0 1.2 305 1919 499206

properties. The above may be interpreted as evi-
dence for the need of the monotherapy data in ob-
taining reliable information regarding the positive
side effects.

Moreover, in-line with AERS Spider approach, the
PRR have been calculated under the assumption that
all diagnoses corresponding to the studied side ef-
fects have been excluded!!. According to the output
presented in Table 4, it is evident that there is little
change in the PRR, and the differences are generally
small. Unfortunately, in the considered case, the exact
calculation of the average PRR value is complicated,
due to the variation of the total number of cases in each
row. However, the rough calculation of the weighted
average PRR results in the value of 0.33. The resulting
value reflects a slight decrease when compared to the
previous calculation (Table 3). In general, it can be
assumed that regardless of the effect of complicating
the calculation methods, the output was insignificant.
Nevertheless, such a method of calculation increases
confidence in the results, due to a greater approach. Al-
though, in the absence of sufficient statistics, it is best
refrain from this method because it results in signif-
icant reduction of the data pool on the back of slight
improvement of the final output.

The Examples of the Small PRR Values for disease
therapy

Additionally, an attempt was made to test positive
side effects on the therapy of the disease through
the example of well-studied psoriasis. The search
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was conducted among drugs that are not relevant
to the treatment of psoriasis, are characterized by
a low PRR value for this side effect, and are provid-
ed with a significant amount of statistical data. The
examination was limited to cases of a significant re-
duction in the likelihood of the side effect of psori-
asis when using the drugs studied in monotherapy.

For the purposes of calculations we used the mono-
therapy data, and excluded all data with the diagnosis
of “Psoriasis”. The line STATINs sums up the data for
different statins. The data from AERS Spider were se-
lected to exclude initial diagnosis of “Psoriasis”, how-
ever, these data does not refer to monotherapy. For
concomitant application of drugs, the lower line com-
prises all available monotherapy data without excep-
tions.

To verify the method, the first line of Table 5
provides data on Dimethyl Fumarate, a drug used
to treat Psoriasis'®. In accordance with the above
assumption, it has a low PRR of 0.38, an estimate
based on reliable statistical data. The number of
cases of AEs (subject events) is much smaller than
the background value, with the Chi-square being
20.3. This is evidence for the applicability of the pro-
posed concept.

Low PRR values for Atorvastatin and its analogues
were calculated. On average, statins are represented
by PRR 0.22, and provided a significant amount of
statistical data and have a chi-square of 18.2. The
situation is similar for Pregabalin and Gabapentin,
shown by PRR of 0.28 and 0.27, respectively. How-
ever, the Chi-square is 18.2 for the first and 3.2 for
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the latter (reliability in the case of gabapentin ex-
ceeds 92%). The author of the research performed a
similar calculation for Gabapentin under monother-
apy, while taking into account the statistical data,
including the initial diagnosis of psoriasis, resulting
in PRR = 0.12 with chi-square 39.7. Consequently,
the output was considered to be of statistical signif-
icance.

To check the results (i.e. checking the consistency
of the proposed method for finding therapeutic side
effects of drugs), a literature search was conduct-
ed in which similar cases of the medical effects of
these drugs on psoriasis, described in the literature,
were identified. Thus, the statins dedicated literature
provide numerous references to the interest of re-
searchers regarding this issue. Although some failed
to identify the effect of statins on psoriasis'*, there is
sufficient evidence for the existence of this medical ef-
fect. Furthermore, the statins were reported to reduce
the risk of psoriasis®, and the Odds Ratio (OR) equals
0.63-0.73 (thus, PRR has similar value). Odds ratios are
used to compare the relative odds of the occurrence of
the outcome of interest (e.g. disease or disorder), given
exposure to the variable of interest (e.g. health charac-
teristic, aspect of medical history)”.

The stated output is comprised of the survey of
6,887 cases. The mention® of the statins effect on
psoriasis is based on data from 237.3 thousand cas-
es of statin use, gathered from the Israeli database.
The data were obtained from the computerized
databases of Maccabi Healthcare Services. The de-
crease in the risk of the psoriasis was reported in
certain groups of patients receiving statins.

Equally intriguing findings were observed in a
large case-control study, where the short-term use
of statins was associated with an OR of 0.60 (for the
subject condition, the value of PRR can be expected
to be close to the value of OR) for developing psori-
asis, compared with those who never used statins?®.
This work was based on data of 73.4 thousand of
cases of therapeutic applications of statin (in 50%
of cases in conjunction with a primary diagnosis
of “Psoriasis”), comprising data from United King-
dom General Practice Research Database. One po-
tential explanation for such an ambiguous output
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is that the antipsoriatic effects of statins are dose
and time-dependent, with declining efficacy after
long and intensive exposure!®. Of course, the clinical
trials provide the most reliable data and include a
placebo-controlled study'® comprising 30 patients
treated with Simvastatin, in conjunction with the
reception of all steroids, and the study?® of Simvas-
tatin comprising seven patients. The output of the
said studies comprised unambiguous evidence of
the high efficiency of Simvastatin in the treatment of
Psoriasis, both in a combination with steroids and
as a separate application.

On the contrary, the study of Atorvastatin use,
which was carried out in Tehran?! provided evi-
dence that, although the effect of treatment exists, it
does not differ from the placebo effect. Though the
grouping performed for the study provided for in-
clusion of four patients with acute psoriasis in the
placebo group, and the Atorvastatin group was com-
prised only one patient with acute psoriasis, while
the other patients experienced chronic forms. Due
to the small difference between the number of the
recovered patients (seven and eight, respectively),
such distinction could noticeably affect the result.
Furthermore, the average age of the groups varied
significantly (43.9 years for Atorvastatin group and
36.6 years for the placebo). The distribution is far
from being considered uniform, and the output can-
not be considered as statistically reliable.

According to the literature data, it is possible to
state that the use of statins significantly reduces the
symptoms of the psoriasis. This conclusion is in line
with the results provided in Table 4, herein. Howev-
er, the practical use of statins for the purposes of the
treatment of psoriasis needs to be studied.

Additionally, the author found one article describ-
ing the therapeutic effects of Gabapentin and Pre-
gabalin in the treatment of psoriasis, and the doses
prescribed??. According to the data of Bashrani, it is
possible to draw sharp conclusions that psoriasis
does not occur with the use of Pregabalin and Gab-
apentin?. However, same paper states that there is
evidence that skin diseases, including psoriasis as a
side effect while using neurologic medications, are
not uncommon.
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The article?* concludes that although Atorvastatin
therapy has a positive effect on psoriasis, the result
was not statistically significant. Unfortunately, only
28 patients were examined (although with place-
bo - control), and most importantly, the treatment
with Atorvastatin was carried out against the back-
ground of steroid use.

Almost the same conclusion was made in the re-
view article of ref?>: An improvement was shown
after statin use, but there is insufficient evidence
that the use of statins as an adjunctive therapy can
reduce the severity of psoriasis. In both cases, it is
impossible to determine reliably on the degree of
statin effectiveness on a strong background of ster-
oid therapy, but some effect of statins has been de-
termined unambiguously.

In this article, an attempt is made to propose a
method of low PRR values for monotherapy, to se-
lect several different drugs acting separately for
psoriasis. This is necessary to obtain a pure value
for each individual test drug. It was assumed that
if these drugs have an effect on psoriasis, and their
mechanisms of action are different, the cumulative
effect of their joint application will cause a signifi-
cant reduction in the PRR values by increasing the
therapeutic effect. However, if the mechanism of ac-
tion is similar, their joint use is simply equivalent to
increasing the dose, thus, increasing the therapeutic
effect will be negligible.

Since the subject drugs were originally used in
different fields of therapy, one can expect that their
mechanisms of psoriasis treatment will also be
different. Of course, the specification of the mech-
anisms needs to be studied specifically, though the
output may be used in practice if confirmed by clin-
ical trials.

These studies provide evidence that the joint ap-
plication of the drugs give PRR=0 in all cases (which
means a significant increase in the therapeutic ef-
fect from the joint use of statins and Pregabalin).
Unfortunately, the statistics on the joint application
of these drugs, even in the sum of Table 4, are in-
sufficient for any conclusions on the similarity or
difference in the mechanisms of action. Therefore,
these statistics were provided for illustrative pur-
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poses only. Using a FAERS database in this way is
a groundbreaking task. So, to further evaluate the
validity of the hypothesis, clinical studies must be
employed.

There is the opinion, however, that the study of
data from databases such as FAERS, using dispro-
portionality methods cannot, in principle, provide
enough reliable data that is applicable in clinical
practice?®. This conclusion was based on standards
using PRR. Results obtained in this study showed a
sufficient correlation between the calculated results
and the therapeutic effects. Such methods can serve
as auxiliary ones, and require verification by more
reliable methods. On the other hand, since we are
talking about drugs that have many years of applica-
tion statistics, this reduces the risks in verifying such
hypotheses. Medicines used in the treatment of pso-
riasis can have quite tangible side effects, so it was
tempting to replace them with several drugs that are
much easier to transfer.

Conclusion

The method of combining drugs with positive side
effects facilitates the development of drugs combin-
ing different mechanisms of action. This approach to
finding new drugs is promising because the simul-
taneous use of drugs with different mechanisms of
action can greatly enhance the medical effect, even if
the effectiveness of each individual drug is not high.

Positive side effects are not rare, and there are
well-known cases in which the side effect of a drug
eventually became its main therapeutic effect (a good
example is Sildenafil).

So far, such positive side effects have been discov-
ered by chance. However, the method of searching for
such drugs, among well-studied and safe compounds
that can be developed and tested, can provide tre-
mendous time and money saving advantages in the
development of new drugs, safety for developing new
drugs, drug safety assessments, and market registra-
tion. For these reasons, the continuation of this line of
research is extremely important to us.

Due to the sub-sufficient scope of data studied, this
work cannot serve as the evidence for the possibility
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of a small PRR values application for the search of new
drugs, however, it illustrates the plausibility of the ap-
proach. Therefore, work in this direction will be con-
tinued.

Should the suggested technique of new drugs search
tests be successful, the approach may be extended to in-
clude methods other than PRR parameters for the pur-
poses of the medical effect assessment. Therefore, it may
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INEPIAHYH

To yaotpevtepiko cUOTNHA ATTOTEAEL Eva Ao TA BAGIKA GUCTILOTA TOV QV-
Bpwmvov opyaviopov. Ot Slatapoyeg Kat oL vOooL TTov oxeTil{ovTal e TO V-
ot auTo elval ToAAES. ‘Epeuveg ov €xouv Ste€ayOel Ta tedevtaia ypovia
KQTAATYOUV GTO OTL OPLOUEVA EEWMTETTIKA CUUTITOUATA PAIVETAL VX OXETI-
Covtal pe TEMTIKA voonjpata. O 6koTog G TopoVo g LEAETNG TV 1] Stepevy-
vnomn kat thv eEakpiBwaon TuxOV CUCKETIONG HETAED EEMTETTIKWY GUUTITW-
HATWV HE SLaTapaxEG TOV TIETITIKOU KAB®G Kat 1 a§loAdynon ¢ emidpaong
KOIL TN G ATIOTEAEC LATIKOTI TG TWV (PAPLAK®V TA OTIOLQ EVW XOPTYOUVTAL YL
TNV QVTIHETWTILOT TEETTIKWV SLaTapaywVv,/voowy, 08nyolv o€ BeATimwon Kat
EEWTETTIKWOV CUPUTITWUATWY. XTNV HEAETT T PAV HEPOG GUVOALKAE 118 aabe-
veig ¢ [MaBoAoyikrs KAwvikrg tou latpukol Kévtpouv ABnvwv. 'Htav dvtpeg
Kalyvvaikes, 0Awv Twv NAKLOV, Bap®v Kot VFoug Le SLaTapaXEG TOU TIETTL-
KoV oL omoiot a&loAoynOnkav yia pa mepiodo 3 umvav. Fia v agoddynon
KO T1) CUGTNHATOTOMN 0T TG AVAAVOTG OXESLACTNKE EVA EPWTNULATOAOYLO
Kat Snpovpyndnke pia faon Sedopévwy Tov TePLEAGUBAVE TIG KALVIKO-Ep-
YOOTNPLUKEG EEETATELS, TIG (PAPUAKEVTIKESG AYWYES KAL T CUUTITWUATA TWV
acBevwv. H otatiotikn Siepeviviion 0Awv Twv §e8oUEVwY TipaypaToTou|on-
KE XPNOLULOTIOLWVTOS TO TIAKETO OTATIOTIKNG avdAveng SPSS 22.0. Ta e€we-
TITIKA CUUTITOHATA XwPloTNKay € Suo KATNyopies HEllOVOG Kol EAAGGOVOG
ONUACLaG. ATIO TNV CUGYETLON TWV EEMTEMTIKWV CUUTTWUATWV KAL TWV EP-
YOO TNPLAK®V EEETACEWV [E TIETTIKEG VOGOUG, TIAPATNPNCUUE OTLT) EVTHOT
TV LEI{WVWOV KAl EAACCOVWV EEMTETTIKWV CUUTITOUATWY KATAE TN SLdp-
KELo SLeEaywyng TG Tapovoag LEAETNG EAATTWONKE 1) ekundeviotnke. ETi-
ong, Bpédnkav oTatloTikd onpavtikd ta emineda Mg?* oto aipla otoug aobe-
veigov elyav H. Pylori. ATd tn cuoxétion petadl g eEEALENG TG vOooL Kat
NG PAPUAKEVTIKIG Y WYNG, TTAPaTnpnOnKe OTLKAAVTEPO ATIOTEAEG U G TNV
QVTILETWTILON TWV ECETACOUEVWV EEWTETTIKWV CUUTITWUATWY VTN PXE LLE TO
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oLVSLAGHO VAOTOAEWV LoTapivng II- PPIs kat e To cuvSLaG O KIVOAOVT)- -
TpovISaoAN.To yeyovog 6TLT TTapooa LEAETN 1TV TIOAVUTIAP XY OVTLKT] LLE EVA
TIOAU kPO Selypa agBevmv ékave SUOKOAN TNV EEaywYT) OTATIOTIKA O UO-
VTIK®V CUUTEPACUATWV. Ta amoTteAéopata KatéSel&av Tihavr) cuoYETION
EEWTIETTIKWOV CUUTITOUATWY LE TIETITIKEG VOGOUG, CUVETIWG aTtaLtelTaL T Sie-
EAywy1) TTPOOTITIKWV LEAETWV LLE LKAVO APLOPO SELYLATWV.

Ewoaywyn

To yaotpevtepkd cvoTnua amotedel éva amd Ta
BaokoOTEPA AVATOUIKA CUGTHHATA TOU OPYAVIGHOV.
H Baown tou Asrtouvpyia eivat o cuvexng epodia-
OUOG TOV OPYAVIGHOU HE VEPD, NAEKTPOAUTES, OpeTTL-
KA OLOTATIKA KABWE Kot 1 atofoAn Twv Un amoppo-
@olpevwv Teplexopévwy tout? MoAvdpBeg vocol
Kol SLaTapoyEG aopPovV TO YOOTPEVTEPIKO GUOTN-
Ho, woTOGO 1 TIapovoa PEAETN TeplopileTal o
YOoTPITIdQ, TETMTIKO EAKOG, SLLPPAYUATOKNAT, GUV-
Spopo evePEBLOTOV EVTEPOU, KOLALOKAKN KAL TN VOGO
Tou Crohn ta omola Teptypd@ovtat v cuvtopia pali
LLE TA CUPTITWUATA TOVG 0T ouvéXeLa. H yaotpitiSa
aTmoTeEAEL (PAEYLOVT] TOU YAOTPLKOU BAEVVOYOVOU Kot
o@eldeTal eite og Xpovia pKpoflakn Aolpwén Tou
yaotpkol BAevvoydvou atd To eAtkoBaktnpidio Tou
TuAwpov (H. Pylori), elte o€ paxpdypovn Aym epe-
BloTikwv ovolwvh %12 Ta BacIKd CUUTTTOUATA TNG
VOOOU EVAL POVCKWUA GTNV KOLALAKY XWPA, VAUTIK,
KowAlako aAyog, Suomeyia, avopegia, omiobootepvi-
KO dAyog, okoVpeS kevwoelg?. To TemTiko EAKOG aTo-
Tedel ekdopd TepLoXNG TOu BAEvvOydVoL, AOYWw TNG
emidpaong Tov yaotpkoL vypoL. Ta kKupldtepa cu-
UTITOUOTA TOV TIETITIKOV £AKOUG lval 0 TTOVOG, TO ai-
0B kKaOGOU 6TO EMLYATTPLO, OL KAAXYEG G TNV OpE-
& e amwAgia N pe avénon Bapoug, vautia 1 ELETOG,
N Svomedia pe Snuovpyia avénuevwyv agpiwv otov
TEMTIKO CWANVA Kal peTewploposh 2 H Swxppay-
HaToKNAN elval TdBnom katd Ty omola TUNHA TOU
oTopaylkoVy PBAevvoydvou eloépxetal oTo Bopaka
HEGW TOL Sla@pdypatos. Ta KUPLA CUPTITOUATA TNG
madnong elval n kavoadyia, Suoayia, apatépeon,
avaywyn Vypwv amod to otopa, dvamvola® To cvv-
Spopo Tou guegpéBLoToL evTépou elval pia 8lomabng
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XPOVLX VOOOG, TIOU XapaKTnplletal amd £viovn Kol
Alakn Suoopia kal petaforés otn Asttovpyia Tov
evtépov. Ta kLA CUPTITOHATA TG VOOV ELVAL O LE-
TEWPLONOG, OL EVTOVEG HETABOAEG OTLG UV OELEG TOV
evtépov (SuokolldtnTa 1 Stappola), BAevvwdeLs ke-
VWOELG KAL £VTOVO KOWALKO GAYogt2 1315 H kolAlokd-
K1 €val vOGOG TOV AETTTOV EVTEPOV TIOV TIPOKAAELTAL
A0yw Sucaveiag otn YAouTévn Kat xapaktnpiletat
ato Suappola, anwAela Bdpoug, eDK0AN KOTIWOT), TA-
xukapdia, dVomvola, Seppatika efavOnuata, avot-
uia, oppovikd mpoPAnpata kAm*> 315 H vocog tov
Crohn amoTte)el xpOVIo aUTOGVOGO PAEYHOVWEES VO-
onpa Tov pmopel va TpooPAAAEL 0TTOLOSHTTOTE TUN-
1O TOV YAOTPEVTEPIKOV GUOTNUATOG. ZUVIOWE OUWG
aOPA TO AETTO 1} TO XV €vtepo. Ta kOpLa CUNTITW-
HOTA TNG VOOOUL glval TO KOIALKKO GAYOG, 0 EUETOG, N
Sudppola, N KOTIWOoM, 1 ATOAELA BAPOUG, KABWS KaL T
avopetia kat kakouyiol 2,

Ta @appaka mov xpnouoTmolovvtal ot Bepameia
TWV YOOTPEVIEPIK®V VOOUATWY Stakpivovtal oTig
€81¢ KaTNyoplES: PAPUAKA IOV LELWVOUV TNV gvio-
YaoTpikn o€UTNTA, 0VGIEG IOV £X0UV TTPOCTATEVTIKY
Spaomn oto BAevvoyovo, @dpuaka Tov Sieysipouy
TN YOOTPEVIEPIKY KWWNTIKOTNTA, QVTIEUETIKA, KO-
BapTIKA, aVTISLAPPOLKA, AVTIXOALVEPYIKA, 0VOCGOKX-
TOOTOATIKG, QVTLPAEYHOVOST Kol QVTLUKPORLAKA
@apuaxal.

Tig Tedevtaieg Sekaeties, pia oelpd amd epguvnTL-
K& KEVTPA oV TOV KOO0, £X0VV ETUKEVIPWOEL TNV
TIPOCOXT] KL TNV £PEVVA TOUG OTNV CUCGYETLOT VO-
oWV 1 SlATAPUYWV TOV TEMTIKOV HE EEWYATTPIKES
vdoou¢ kal cupmtopate® . Mia Suvntikd Taboyo-
VoG ouoxétion £xel amodoBel oto eAtkofaktnpidio
TOU TIVAWPOU YL APKETEG EEWYNOTPLKESG EKONAWDTELS
OTWG ayyelakd voonuata (mepthapfavopuévng mg
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abnpooKANpUVONG, NG LOXALLKNG KapSlakng vo-
00UV, ToV @awvopévou Raynaud)®>, ke@atadylwv kat
NUKpaviwv 1214 qutoavooa voorpata (cvvépopo
Sjogren, 1 Top@Upa Henoch-Schonlein, n avtodavoon
Bupeoelditig, 1 vocog Parkinson, n mpdcobia oyat-
WK OTTTIKY vevpomadeia)” 213, Sepuatikes voooug
(xpovia 8lomadNG oLVPTIKAPLY, T) YUPOELSNG OAWTIE-
kia)>61719 1 giénpomevikn avapiad, 1 kaBvotépnon
™G eppumvoapxns, To e€wyaoTpikd AEp@wpa TUTOV
MALT?, o 8tafiitng tomov 21, to aAAepywkd dobpa®
KaL vonTika tpofAnpatal®,

Te UEAETEG IOV ETIKEVIPWONKAV oTn Stepelivon
™G ovoxetong HeTady Tou eAtkofaktnpldiov Kat
™G ELPAVIONG KE@AAXAYIaG BpéBnke OTL 0 EMLTOA-
OUOG TNG KEPAAXAYIXG 1} TNG KAQOOIKNG NHkpaviag
nrav peyaAltepog oe aoBevelS LOAVOUEVOUG HE TO
elkoBaxktnpiblo, evw 1 Bepameia expilwong Tou
eAkoBakTnPLSlov CUGKETIOTNKE OTATIOTIKA [E TNV
OTUOVTIK EAGTTWON 0€ aplBpd TV EMELGOSIWV Ke-
@oAcdylag kot kKAaookng nuupaviag®?. H Spdaon
TOU EALKOBAKTNPLSIOV OE HEPIKEG ATIO QUTEG TIG TIXL-
Ooelg Bavoloyeital TwG TPAYHATOTOLETAL HECW
HLOG LKAVG VOOOAOYIKNG ATIOKPLOTG TOU 0pYQavL-
ool Tov TEpLAAUBAEvVeL Xpovio epeBLond VTTOSoXEWY
KOl OTEAEVOEPWOT AYYELOSPACTIKWOV TTIAPAYOVTWV
OTIWG Ol KUTTAPOKIVEG Kot oL TipooTayAavdives. Xi-
youpa TPOKELTOL YIX TIOAUTIAOKO (PALVOUEVO TIOU
TEPLAQUBAVEL TNV ETSPAOT] TIOAAWV CUVICTWOWV
OTWG TOAVOV GAAEG GUAAOLUWEELSG, YEVETIKOUG Kot
AVOGOAOYIKOUG TIAPAYOVTEG TOU EeVIOTN, Slapopés
ota oTEAEYM TOL eAtkoBaKTnpLdiov KATE.

Exto6 amo tn poAvvon pe eAtkofaktmpidio 1 ma-
POUGIN NUKPAVIKOU TIOVOKEPAAOU £XEL GUOYETIOTEL
OOPWS KAL LLE TNV VTIAPEN PAEYHOVIG TOU AVWTEPOL
YAGTPEVTEPIKOU ATIO KOIALOKAKT], SwEeKASAKTUALTL-
Sa¢, Kot amovsio E8IK®V CUUTTTWUATWY oTtd TO TE-
TITIKO 1) CUYKEKPLUEVNG SLAYVWOoNG TNG aLTloAoylag
™G PAeypovVIGHTS,

ATIO Ta ATOTEAECPATA TWV EPEVUVV GUOYETIONG
TIEMTIKWV SLATAPAXWV KAL EEWYACTPLIKWV CUUTITW-
UATWV-VOoWV @aivetal 0Tl PTopel Vo VTTAPYXEL ULo
OULOYXETLON SLATAPOXMV TOV TETITIKOV HE CEPA EEW-
YAOTPK®Y VOOWYV, TIOU HEXPL TIPATIVOG 1)TAV AYV®-
otov attoAoyiag. Avtikeipevo g mapoloag pe-
A€tng Ntav N Sepevivion kot N ggakpifwon Tuxov
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OUOXETLONG UETAEY EEWTEMTIKWYV CUUTITWUATWY HE
Slatapayég Tou meMTIKoU cuoTpatos. Emiong, n adt-
0AGEnom NG eMiSpAoNG KAL TNG ATTOTEAECUATIKOTN-
TAG TWV PAPUAKWY TA OTIOlX EVWD XOPNYOUVTAL Yl
TNV QVTIHETOTILON TWV TEMTIKWV GUUBARETWY, 081
Yyouv o€ BeATiwon Kot EEWTEMTIKMOV CUUTITWUATWV.

M£6080L
AoOeveic

H mapovoa avadpouikn peAétn Sieénydn oe pia Ia-
Boloywkn KAwwkn tou latpikov Kévtpou ABnvwv
(Mapovaot). To Setypa acBevwv TG HEAETNG aTOTE-
AovvTav Ao AVSPES KL YUVAIKEG OAWV TWV NAKLDV,
ue Stapopés ato Bapog kat To VPog KaBwS Kat pia
OEPA aTd SLAPOPETIKEG SLATAPAXEG TOU TETITIKOV
oLOTNHATOG. ATIO TN peAétn amokAsiobnkav acbe-
veig oL omoiol elyov KATOLX ATTO TIG TTAPAKATW TIAON-
OEIG: oakyapwdn Swapi, xpovia nmatonddeia,
0£TIKO aQUOTPAALAVO AVTLYOVO, LOTOPLKO NTIATi-
T8ag C, tponyoluevo Ep@paypa puokapdiov, GAAn
kapdlomddela, yohokvotomdBela 1) yoAoABiaom, Ta-
yKpeaTiTida kot KakonoeLa.

Epwtnuatoidyto

T T avdykes TG Tapovoag UEAETNG KAl TIPO-
KELWEVOU VA cLaTNUaTOTOmOEL 1] avdAvo, oxedt-
ACTNKE éva EPWTNUATOAGYLO Kal Snpiovpyndnke
na Baon SeSopévwv. 1o pwINUATOAGYLO KaTa-
ypaenkav yw kaBe aobevn, Ta Snpuoypa@ikd tov
otoleia (Bapog, VYPog, nAwia), N €€EAEN TwV pei-
{ovwVv CUUTITWUATWY (Ke@oAadyla, (AN, KOTIwaon,
paxloAyia-auyevadyia, Tpokapdio GAyog, alobnua
TAAL®V 1 Tayvkapdiag, aicOnua dVomvolag, pete-
WPLOHOG KOLAlaG) Kol EAACGOVWY CUUTITWHATWY
(alobnpa o@rypov oto VoG Tov Bupeoeld1}, avope-
Ela 1 BovAduia, vavTtia, eppuyEs, SlatapaxEég KEVW-
oEwV, KaKoopia otopatog-Enpootopia, KatafoAr
Twv Suvapewy, katabAmtiky Stabeomn, Suounvop-
POLX, KPAUTIEG, AEUKO eTiXplopa YAWOOWS) KABwG
KL T QUPUAKEVTIKY aywyn Tov xopnynOnke. Kad’
O0An T Sapkela SteEaywyng g HeEAETNG TP ON-
KE QUOTNPA TO LATPIKO amoppnTo. 'l Tov oxedi-
AOUO TOU EPWTNHATOAOY(OU KL TNV KATAYpAPY|
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*1 2

Hnev/Keg

B Kwohdveg

LI Merpovidatonn

B Nev/Kegp-ANho

O Kwvorh-Merpov

M Nev/Keg-KivoA-MeTpovid

B Av. wrop. i
EIPPI & AvTi6Ewo
W Ppi & Av. LoTap, Il
D123

Iynua 2. Zuyvétnta xopnynonsg avtiutkpoPLakdv
PaApUIKWVY 0TOUS A0OEVELS.

Zynua 1. Zuyvotnta xopriynons @apudkwy peiwons
yaotpikiic oéutntag otovs acOeveic. KAsldi: H katn-
yopia 123 avTioToiyel O€ TEPITTWOTELS AGOEVWV TTOV
Adufavay kat TOUG TPELS TUTTOUS PAPURKWV.

TWV ATOVTIOEWY XPNOLLOTONBNKE TO TPOYPAUUA O€ TNV QAPUAKEVTIKY aywYT). Ot acBeveis epwTov-

EXCEL.

To epWTNUATOAGYIO ATOTEAOUVTAV QTO TEVTE

HEPM:

B To MPpwTO UEPOG APOPOVOE TIG XPOVIKEG OTLYUES
6mov TapakoAovOnBnke N €EEALEN TWV oCLPTTW-
HETWV TNG VOOOU G€ GUVAPTNOEL LE TNV EKAOTOTE
PUPUAKEVTIKY aywYT). Ot XpOoVIKEG OTIYHEG I TAV
TECOEPLG KAL QVTLTIPOOWTEVAV OAgG pall tig 60
Nuépes mapaxkoAovOnong: 1) t=0 Sukyvwon, 2)
t=15 pépeg petq, 3) t=30 pépeg peta kat 4) t=60
HEPEG LETA TN SLAYVWOT) KoL Evapen TG aywyms.

B To 8e0Tepo PEPOG TOV EPWTNUATOAOYIOU APOPOV-
0€ T Spoypa@IKa otoeia twv acBevwv (MAkia,
Bapog, Vog).

B To Tpito péPOG TOU EPWTNUATOAOY(OV aWopovoE
Ta KAWIKG onpela mov e€etdotnkay (CUNTTOUA-
Ta). Ta KAWIKG onpeia, 6w 16N Tpoava@EpOnkKe,
katataxnkav oe pellova kot eddocova. H évta-
0T TWV CUUTITWHATWY GUUPBOALLOTAV UE aplBuoUg,
O1ov kaBbe aplOPOS aPopovoe Kat pia Sla@opeTi-
KoV emeSOL évtaom: 0= kabddov (undevikr) Evta-
omn), 1= Alyo (ukpn évtaom), 2= pérpla (HETPLA
évtaon), 3= oAV (loxvpn évtaon).

B To TETAPTO PEPOG TOV EPWTNUATOAOYIOU APOPOV-
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vTav T @appaka (€(806), ya TOo0 xpoviko Staotn-
Ha KaL o€ TLnpeprowa 8601 Toug xopnynonkav ya
TNV QVTILETWTILON TNG UEAETWUEVNG VOOOU KADWG
KOL €AV EQPAVIOAV T) TTAPATI|PT|CAV KATIOLX QVETL-
BUUN T evépyela KaTd T SIAPKELA TNG Ay WYTS.

B To TEUTITO Kl TEAELTALO PEPOG TOU EPWTNUATO-
Aoyiov a@opolioe TUXOV EPYUOTNPLAKA EVPTIHATA
TIov pTopel va eixe o k&Be aobevns (epyaotnpla-
KeG e€etaoelg, lodiion oTopd)0L Yix TUXOV UTIapEn
H. Pylori, yaotpookommnon, koAovookomnon).

Zratiotikny Avdivon

Apykd €ywve TAPoLGINGT) TWV TIEPLYPAPIKDV HEYE-
BV Twv Sedopévwy kal xpnollomombnkay pio oet-
PA Ao TAPAUETPLKES KOL U1 TIAPAUETPLKESG peBoSoL
avaivong. T 1o okomo autd Snpovpyndnkav pio
OELPA ATIO OTATIOTIKA SLaypAUpIATA YIX TNV TIHPOU-
olaon TwV AMOTEAECUATWY TIOU EITE QAPOPOVOAV
Sebopéva og ovopaotikny (Y. paBdoypaupata, ota-
TIOTWKEG TilTEG), €lte o€ ouveyn (TX. LOTOYPAUUATA)
KAlpaxa. ' Tov EAeyx0 TNG OTATIOTIKIG KATAVOUNG
Twv peTafAnTwv xpnolpomou|Bnke 16c0o 1 péBodog
Kolmogorov-Smirnov, 6co kat 1 puébodog Shapiro-
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Zynua 3. Papsoypauua ouxvotitwv yia v éviaon
(0=xaBdAov, 1=Alyo, 2=uétpia, 3=moA0) THG KeEPAAAA-
ylag o€ TECOEPELS YpoviKES aTLyues (t=0: otnv évap-
& e uerétng, t=1: 15 nuépes ueta tnv évapén, t=2:
30 nuépes peta v évapén, t=3: 60 NUEPES UETA TNV
&vapén).

Wilk mou amotedel ) pébodo ekAoyng o€ Seiypata
pe pkpo péyebog. Kat ot §0o pébodot eAéyyxouv av 1
KaTavour Tou mAnfuopol, amd Tov omoio TponAfe
To Tuxaio Selypa, akoAovBel pioe GUYKEKPLUEV Ko
Tavopn mbavotnTtag (my. kavoviky). Emmpocheta,
Kataokevdokayv Staypapupata Q-Q yla mv omTiky
TAPATH PN O TNG CUUTIEPLPOPES TWV SESOUEVWV WG
TPOG TNV KAVOVIKT KATavoun.

TNV TEPITITWON OV EQAPUOGTNKAV TIUPAUETPL-
k&G pEBodoL avaAvong xpnoomom)bnke n avdAvon
Staomopdag (ANOVA) kat ot €deyyol t-test (avelap-
mtoL 1 {evyapwTol). Emiong, o€ GAAEG TEPITITWOELS
UETABANTWV EQ@APUOCTNKAV U] TIOPUUETPIKEG HE-
Bodol avdivong (Mann-Whitney kot Wilcoxon). To
OPLO YLX T ONUAVTIKOTNTA G€ OAEG TIG SOKLUEG 1) TV
p = 0.05. H otatiotiki avdAvon mpaypatomomonke
XPNOUOTIOLWVTAG TO OTATIOTIKO AoYLopiKd SPSS yx
Windows (ék8oom 23.0; SPSS, Inc, an IBM Company,
Chicago, IL).

AmoteAéopata

Imv mapoloa HEAETN TPAYHATOTOWONKAV GUOXE-
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Zynua 4. PafSdypauua ovyvotritwy yia thv évtaon
(0= kaBdAov, 1= Alyo, 2= uétpia, 3=moAv) tov atooi-
UATOG KOUTIOU OE TECCEPELS XPOVIKES OTIYUES (t=0:
otV évapén e peAétng, t=1: 15 nuépeg uetd tnv
Evapén, t=2: 30 nuépeg uetd v évapén, t=3: 60 nué-
PES UETA TNV Evapén).

Tloelg petall eEWTMEMTIKOV CUUTITWUATWY HE Sla-
TOPUYEG TOU TIEMTIKOU CUOTHUATOG 0 éva Selypa
acBevwv Tov amotelovvtav and 118 dropa (avtpeg
Kat yuvaikeg). Ta Snpoypa@ikd otoyeio Twv acbe-
vov Tapovotdlovtal otov Mivaka 1. MeyaAUtepn
OUXVOTNTA EUPAVIONG TWV EEWTEMTIKWY CUUTITW-
HATWV TIapatnpnOnke oe atopa nAkiag petadd 40
Kot 60 eTwv, o€ atopa Bapouvs yopw ota 60-70 KIAQ
Kot o€ adtopa VPoug kovta oto 165-170 ex. Ta dtopa
TIOU CUPUETE(YQV 0NV €peuva Tapovaialav TePLo-
0OTEPA TOV EVOG ATIO TA CUUTITWUATA TNG LEAETOV-
HEVT|G VOGOU.

Ytoug acBeveig ouvtoyoypa@oLvTay Kupiwg duo
KOTNYOPLEG PAPUAKWY: QAPUOKX HEIWONG YATTPL-
KNG ofumTag kat avrtiukpoflakd @appaka. To
PapuaKa yopnyouviav eite wg povobeparmela, gite
ouvvduaoTiKa (TG Slag katnyopiag 1 amd Ti§ Svo
Katnyopieg). Ao ta @appaka peiwong ofvmrag
TIOU CUVTAYOYPA@NONKAV GUVOAIKA, G€ PEYUAVTEPO
T0000TO §0BNKAV AVAGTOAE(G TNG AVTALXG TIPWTOVI-
wv (PPIs) kat akoAovbnoe o cuvdvacpog PPIs-avtio-
Ewo (ZMpa 1). Ao Ta avTiikpolakd @apuaka og
UEYQAVTEPO TTOCOOTO GUVTAYOYPUPNONKE 0 CUVEL-
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Mivakag 1. ANpoypa@ikd oToXeia Twv ao0evmV TG HEAETNC

BAPOX
(Kg)

ApOpog AcOevwv 105
Mé£c0¢G'0Opog 72.78
Tk c@dApa 2.124
AlGpecog 68.00
TuTkT anokAion 21.768
Evpog 142
EAdxioto 45
MéyioTo 187

AoUOG KLVOAOVNG-HeTPOoVISalOANG Kat akoAovOncav
o€ oLUYVOTNTA 1| LETPOVISALOAT KoL VOTEPA OL KLVO-
A6veg (ZxMua 2).

H g€eAi&n g vooov o cuvduaoud e TV @appa-
KEVUTIKY] aywyn Tov akoAovBovoe o kdbe acBevig
TapakolovdnOnke yx Staotpa 60 npep®v. Ao
OTATIOTIKY) avdAvon, Twv Sedopevwv g eEEAENS
Tou KaBe PellwVvog KAl EAGGGOVOG CUUTITMOHUATOG, T
paTNPNONKE VTOXWPNON TWV CUUTITWHATWYV KATE
™ Sudpkela ™G BepamevTikig aywyns. Evoektika,
ot Iynuata 3 ka4 @aivetal n ouxvoétta sp@d-
VLOT|G KO EVTAONG avapeca o€ éva PellwV (Ke@aAaA-
yia) xat éva eddooov cvpmtwpa (alodnpa kopumov)
OTIG TEGOEPLG XPOVIKEG OTLYUEG TNG peAéng (t=0, 15,
30 kot 60 NUEPEG PETA TNV EVOPEN TNG PAPUAKEVTL-
KNG aywyng).

H xe@aladyia, T xpovikn otiyun 0, ep@avile-
Tal og ouyvotnTa mepimov 40% ywx v oxvpn
EVTOOT), EVW HEXPL KAL TN XPOVLIKN oTLyun 3 1 ov-
XVOTNTA ELPAVIONG TNG KE@AAXAYLAG LETPLAG KalL
Loxvpn¢ evtdoews éxel undeviotel (Exqpa 3). H
OUXVOTNTA EUPAVIONG TNG KEPUAQAYIAG HIKPNG
EVTAOEWSG NTAV TOAU WUIKPY KOl TAPEUELVE TIE-
pimov (810 To OG0T TNG 08 OAEG TIG XPOVIKEG
oTypés (Zynpa 3). Eniong, to aiodnpa kéumov,
™ xpovikn otyun 0, eppavidetal oe ocvxvoTnTA
mepimov 40% yia v HETPLX EvTAOT KoL LEXPL TN
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HAIKIA YWOX
(¢tn) (ex.)
114 106
44.78 169.53
1.270 .845
42.00 169.00
13.556 8.704
66 38
17 151
83 189

XPOVLIKT GTLYpun 3 11 GUXVOTNTA ELPAVLIOTG TNG EXEL
undeviotel (Zxnua 4).

AT T ovoxetioelg kaBe pellovog 11 EAdoooOvVOg
OUUTITOHIATOG LE TIG EPYATTIPLAKESG EEETATELG KAL TO
GUVOAO TWV CUUTITWHUAETWY TIOV ATIEIKOVI{OVTAL GTOV
Mivaka 2, §ev Bp£dnKay OTATIOTIKE OUAVTIKES OL-
OXETIOELG, EKTOG YlA TIG TIEPLITTWOEL TWV ETUTESWV
Mg?* oto aipa (p = 0.034) ta omoia Bpebnkav va St-
APEPOLV avaAoya e To e&v 0 acBevng Exet H. Pylori
1 oxL.

ATtO ™) oTATIOTIKT AvEAVGT) TNG OXEGTG LETAED TOV
€(60UG TOV PAPHAKOV TIOU HELWVEL TNV 0EVTNTA TOV
otopayov (P1), to eldog g avtifiwong (P2) kabwg
KaL TOU cUVSLaGpHOL Twv Tapamdvw (P1-D2) kat
BeAtiwon Twv €EAAC00VWY CUUTITWUATWY PBpEdnke
OTL, 1 €MAOYY TOU €l60UG TOL PAPUAKOV HEIWONG
otumntag (p=0.01), kaBwgs Kat Tov €idoug ™G avtt-
Biwong pe v omola Ba cuvdvaotel (p=0.05) pmopel
Vo 00N Y1 0EL € HEYAAVTEPT 1) KPOTEPT BepaTevTL-
KN andkAion (Mivakag 3).

Zugnnon

TV mapovoa PEAETN Slepeuvi|BnKe I oxéon HETA-
&0 TV EEWTEMTIKOV CUPUTITWUATWY UE SLATAPOXES
TOV TEMTIKOU CUOTNUATOG o€ éva Selypa acBevav
Tov amotedovvtav amd 118 drtopa (Gvdpeg Kat yu-
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Mivakag 2. Tvoyétion ¢ vtapéng tov H. pylorif oyt pe TIg epyaotnplakég eEeTAoELS

KoL TA PE{@WVA CUPUTITO LATA TWV AGOEVOV XPGLULOTIOLOVTAG
TN N TapapeTpLkn pE6odo Mann Whitney

H.PYLORI N Mean Rank Sum of Ranks Asymp. Sig.
(2-tailed)

CRP OXI 29 21.19 614.50 521
NAI 11 18.68 205.50
Total 40

FA OXI 7 6.29 44.00 .209
NAI 3 3.67 11.00
Total 10

Fe OXI 16 12.56 201.00 210
NAI 6 8.67 52.00
Total 22

Hb OXI 48 30.05 1442.50 423
NAI 13 34.50 448.50
Total 61

MCH OXI 48 30.97 1486.50 979
NAI 13 31.12 404.50
Total 61

MCHC OXI 48 31.82 1527.50 486
NAI 13 27.96 363.50
Total 61

MCV OXI 48 30.14 1446.50 465
NAI 13 34.19 444.50
Total 61

Mg OXI 18 15.58 280.50 .034
NAI 8 8.81 70.50
Total 26

TKE OXI 27 19.00 513.00 .621
NAI 9 17.00 153.00
Total 36
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Mivakag 2. Tvoxétion ™6 vTtapéing tov H. pylori 1) Oyt pe TIG Epyaotnplakég eEeTdoELS
KOLTX PE{OVA CUPUTTOUATA TWV AGOEVOV X P1GLLOTIOLOVTAG

TN un TapapeTpikn pE6odo Mann Whitney

H.PYLORI N Mean Rank Sum of Ranks Asymp. Sig.
(2-tailed)
WBC OXI 47 30.10 1414.50 733
NAI 13 31.96 415.50
60
OXI 61 41.36 2523.00 618
AAlcOnua. NAI 22 43.77 963.00
dvomvorag
Total 83
AAioOnpa OXI 58 40.46 2346.50 746
TOAGV_ NAI 21 38.74 813.50
Toxvkapdiag Total 79
A_Zén OXI 61 43.30 2641.50 371
NAI 22 38.39 844.50
Total 83
A_Ke@aadyia OXI 61 41.70 2543.50 834
NAI 22 42.84 942.50
Total 83
A_Kémwon OXI 60 43.02 2581.00 261
NAI o BTG 822.00
Total 82
OXI 61 41.02 2502.50 428
ATlpoxapdio_ NAI 22 44.70 983.50
aiyog
Total 83
OXI 59 41.05 2422.00 703
A_Payiadyta NAI 21 38.95 818.00
auyevadylio
Total 80
OXI 61 41.90 2556.00 942
B A
-Alobnpa NAI 22 4227 930.00
KOuTOV
Total 83
OXI 61 43.43 2649.00 294
B_Avopséio_
! NAI 22 38.05 837.00
BovAwia
Total 83
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Mivakag 2. Tvoxétion ¢ vtapéng tov H. pylorin oyt pe Tig epyaotnplakég eEeTAoelg
KOL TX PE{OVA CURTITOUATA TWV AGOEVOV XPTCLLOTIOLW VTS

TN U TapapeTpLkn pé6odo Mann Whitney

A . Sig.
H.PYLORI N Mean Rank Sum of Ranks W
(2-tailed)
OXI 59 41.62 2455.50 671
B_Awrtapayes NAI 22 39.34 865.50
KEVOGEWV
Total 81
OXI 29 17.90 519.00 .876
B_Avounvoppolx NAI 6 18.50 111.00
Total 35
OXI 61 41.69 2543.00 .828
B_Epuyéc NAI 22 42.86 943.00
Total 83
7 OXI 60 41.41 2484.50 .948
B_Koaxoopto_
oTOpaTOG_ NAI 22 41.75 918.50
Enpootopia Total 82
0OXI 52 37.51 1950.50 .700
B Katao. NAI 21 35.74 750.50
dvvapewv
Total 73
OXI 61 42.14 2570.50 .655
B_K OA i
~ WOTORALTETUC). NAI 21 39.64 832.50
SuaBeom
Total 82
OXI 59 40.44 2386.00 .662
B_Kpapmeg NAI 22 42.50
Total 81
z OXI 44 31.72 1395.50 .562
B_Agvko_
ETXpLOpO_ NAI 17 29.15 495.50
YAdooag Total 61
OXI 60 41.43 2486.00 962
B_Navtia NAI 22 41.68 917.00
Total 82
OXI 60 41.23 2474.00 .880
EYNOAO_ NAI 21 40.33 847.00
EAAXXONA ' '
Total 81
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Mivakag 3. Ztatiotiky) avaivon Siacmopdg (ANOVA) T ¢ oxéong petagd Tov €idovg
TOV @APUAKOU TIOU HELWVEL TNV 0ZVTNTA TOV oTopd)ov (P1), Tov £idog TG avrPi-

w01 (P2) kabwg KoL 0 GVVEVAGNIG TV P1-P2 KaL TN BEATIWON TOWV EAAGCOV®OV

CUUTITOUATWOV
Source Type Il[Sum Df Mean Square F Sig.
of Squares

C ted

orrecte 657.473 10 65.747 2.420 02
Model
Intercept 1324.566 1 1324.566 48.758 .00
P1* P2 261.422 2 130.711 4.812 .01
o1 225.042 3 75.014 2.761 .05
D2 185.296 5 37.059 1.364 .25
Error 1358.298 50 27.166
Total 8942.000 61
Corrected Total 2015.770 60

R Squared =.326 (Adjusted R Squared =.191)

@1= avtaywviotés twv H2-vmoSoyéwv, avaotoleis avtAiag mpwtoviwy (avaotoleis tng avtAiag H+/K+-ATPaorg), avactoleic

avtiag mpwtoviwv + avtiééva, avtaywviotés twv H2-umodoyéwv + avaotoleis aviAiag mpwtoviwv

D2=Kivoléveg, MetpoviSalAn, KivoAdvij + MetpovidaldAn, Mevikidivy + Kepadoomopivny + MeikiAAivy +Kepaloomopivn

+ KivoAdvn + Metpovidalon.

Vaikeg), pe eVPos NAKLWV Ta 17 - 83 £, cwpATIKO
Bépog petatl 45 - 187 Kg kat Vog 151 - 189 cm.
MeyoadUtepn ouxvOTNTA EUPAVIONG TWV CUUTITW-
HATWV TNG UEAETOVHEVNG VOGOL PBpébnke oTta dTopa
NAkiag petal 40-60 eTwv, Bapoug kovta ota 60-70
KIAQ Kal o€ atopa Vyoug kovtd oto 165-170 cm.

DaAPUAKEVTIKY) aywyT)

Ytoug aoBeveig SiSoviav wg kUpLx BepamevTiKy
aywyn @apuaka Helwong yaoTpkng osuTnTag, €k
TwV oTolwv o€ pHEYaAVTEPO TT0G00TO 50ONKav PPIs
kal akoAoVBnoe o ouvdvacpog PPIs-avtidgvo. Emi-
omng §0ONKav KAl aVTUUKPOBLIKA @APUAKA ATIO T
oTola, o€ PEYNAVTEPO TTOGOCTO GUVTAYOYPAPTONKE
0 oUVSLAOUAG KIVOAGVN-UETPOVISATOAN KAl AKOAOV-
Bnoav oe cuxvoTNTA 1 HETPOVISALOAN KL VOTEPX OL
KLVOAOVEG.

40

E&Mén tng véoov

H e&€AEn ¢ vooou mapakolovdnOnke yia Staot-
Ha 60 uep®V Kat gixe oav Baom v xpovikn eE€AEN
TV HElOVWV KAL EAGGCOVWY CUUTITWUATWY GE GUV-
SUAOHO HE TNV PUPUAKEVTIKI OywYy1] TIOU AKOAOU-
Bovoe o kabe acBevr|c.

Meifova Svuntwparta:

Amo mv otatotiky avdAvon Twv SeSopévwyv TNg
e€EMENG TOoL KAOe pPellWVOG CUUTITWHATOG, TTHPATN-
pNOnke peiwon N MNP e€dAenm TWV CUPTITWUATWY
HETPLAG KAL LOXLPTG EVTAONG UEXPL KL TNV XPOVIKN
oyl t=3 Tov onpatodotovoe To TEAOG TG TP
KoAovBNoMG ™G vooou. H cuyvomta eppdviong g
UKP1G EVTAOTG, OXESOV Yia KAOE CUOUTITW U TIAPENEL-
ve (8la ) avénBnke o€ pikpd Babud oe KATIOLESG XPOVL-
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KEG OTLYHEG. AUTO TBaVOTN T OPEIAETAL OTO YEYOVOG
OTL Kamolol acBevelg elyav voooug 1 cvvSpopa Tov
EVETEVAV KATIOO CUUTTWHA. 0TOC0, TTapatnprn-
KE OTL HEXPL KL TNV XPOVIKY oTlyun 3 1 ouxvotnta
EUPAVIOTG TWV PETPIWV KL LOXYUPWY EVIACEWV E(XE
eapaviotel TANPWS 1 €0Tw oxeddv oAka. H ouxvo-
TA EUPAVIONG TNG WKPNG EVTACEWS, OE OO0 GU-
UTITOHA VTN PYE LEXPL KL TN XPOVIK OTLYUn 3, fTav
oxeSOV EKUNSEVIOHEWN 1] ELPAVIOTNKE OE TIOAD UIKPO
T0600TO. ATO TA TAPATIAVW PAiVETAL OTL TA peilova
ovpmtopata (kKe@aiayia, (oA, KOTWOT, payLoAyi-
a-auxevodyia, tpokapdio aAyog, aicOnua TTOARWY 1
Toyukapdiag, alodnpa Svomvolag, PLETEWPLONOS KoL
Alag) vmoywpnoav katd ™ Sdpkela G Bepameuti-
KNG aywyns. ATtO TpoTYOUUEVEG HEAETEG GUOXETIONG
eEWYNOTPIKOV CUUTITOUATWY HE TIEMTIKEG VOGOUG,
umoépeoe va yivel oUykplon povo yua v Ke@oAaAyia.
Tt peAétec® S 1315 emione mapatnpnOnke peiwon
™G KEPaAaAylag Kata T Stdpkela ¢ Bepateiag.

EAdooova Svumrouata:

ATO TN oTaTOTIKI] avdAuon TwV EAACCOVWV OL-
UTITWHATWY, THpatnpinKe, 0w Kot ota Hellwva
OUUTITOHATA, VTIOXWPT 0T TWV CUUTITWHATWY KAT&
™ SLdpkela TG BEPATIEVTIKIG AYWYNG.

Dapuaksvtikny Aywyn:

A6 ™ cvoxétion ™ eEEAMENG TG vOGOoU LE TN Pap-
MOKEVTIKN aywyn TapatnprOnke, 0Tt kaAdtepo ato-
TEAECUN OTNV AVTILETWTILOT TWV EEETA(OUEVWV LEL-
{OVWV KoL EAACOOVWY CUUTITWHATWY, UTIPXE UE TO
ouvvduacpud avaotoAéwv totapivng II- PPIs kat yu
TO AVTIUKPOPLAKE EpUaKA UE TO CUVEVAGHO KLVO-
A0V -peTPOVISAOAN.

Amé ™ otatoTik) avdAvon ™G oxéong HeTaED
Tou €l60UG TOU PAPUAKOV TIOV PELWVEL TNV 05VTNTA
Tou otopdyov (nA @1), to €idog ¢ avtBiwong
(8N P2) kaBwG kat Tov cLVSVAGHOV TwWV P1-D2 Kot
™ BeAtiwon Twv EAAGEOVWY CUUTTTWUATWY BPEON-
Ke OTL, 1 €MAOYT TOV €(80VG TOV PapUdKoL pelwoNS
o&Untag, kabws kat Tou eldoug ™G avtBiwong pe
m™mv omola Ba ocuvdvaotel umopel va odnynoeL ot
HEYOAVTEPT 1] LKPOTEPT] DEPATIEVTIKY ATIOKALOT. A€
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UTOpece va yivel cUYKPLOT) TOU QTOTEAECUATOG OU-
ToU pe AAAEG HEAETEG, SLOTL Sev BpéBnke va £xeL pele-
TNOEL N CUYKEKPLUEVT] CUCXETLON.

Yrapén 1) oyt H. Pylori

AT6 11§ cuoxetioelg kabe pel{ovog 1) EAGGGOVOG OL-
UTITOHATOG KAL TIG EPYACTNPLUKEG EEETACELG UE TNV
Umapén H. Pylorin oyt BpéBnke oTATIOTIKG oNUaVTL-
K1 OUOYETION e Ta eTtimeSa Mg?* oto aipa. Avtiotol-
XN ovoxétion Sev Bpednke o€ TPONyoUUEVT HEAETN
ot BAoypapia kat Sev Bpédnkav dAAeG cuoETI-
OELG OVUTE UETALY TIG UTIOAOLTIEG EPYAOTNPLAKEG ECE-
TAoelg 0UTE e TA CUUTITOHATA Kat Ty UTapén H.
Pylori**>.

ATo TIg ovoxetioelg kGBe pellovog 11 EAdocovog
CUUTITOUATOS HE TIG EPYATTNPLAKES eEeTdoelg Bpé-
Bnke poévo ovoyétion petaly g SVOTVOLAG KAL TNV
UTapén yaotpitidag 1) oL

Avtiotolyeg pedéteg €xouv StefaxBel kot amo dAAa
EPEVVNTIKA KEVTPA TOU EEWTEPLKOV ETIYXELPWVTUS VO
OUOXETIOOUV TA EEWTEMTIKA CUPTITWOUATA LE TIETITL-
KéG voooughs,

Q0T1600, 0€ EKEIVEG TIG TIEPLTITWOELG OL CUCKETIOELS
aPopoVoaV SLPOPETIKA PeYED (ONA cuuTTOUATA)
GUYKPLTIKA [E TNV Tapovoa PeAET. To yeyovog auto
Sev eméTpePe TNV dpeoT GUYKPLOT TWV ATIOTEAECUA-
TWV NG TAPOVOAS SLEPEVVNONG LE TIG AAAEG UEAETEG,.

TuumepAcpaTa

Tmv mtapovoa peAét StepeuvnBnkav pia oelpd amd
oVOXETIOELG HETAE) TIEMTIKWV KAl EEWTETTIKWY OU-
UTITOHATWY. Ta eupHUATA AEOPOVCAV LK YEVIKN
TAon Helwon§ £we Kat eEAAEPNG TwV HEAETOVHEVWVY
EEWTEMTIKOV CUUTITOHATWY KATA TN Oepameia me-
TITIKWV Voonpdtwy. QoTd00, TO YEYOVOS OTL 1] Tt~
poVoN HEAETN 1) TAV TIOAVTIAPAYOVTIKY KAl fact{oTov
HOVO O€ €va OXETIKA WKPO Selypa acbevwv €kave
SUoKoAN TV €€aywYT] OTATIOTIKA ONUAVTIKWY GU-
UTEEPACUATWY. G GUVETELX AQUTOU KAl AGYOoU TwV
QATOTEAECUATWY IOV Katadeikvuav TOav) cuoxETL-
o1 EEWTEMTIKWV CUUTITWUATWY UE TETTIKEG VOGOUG,
atmotteltaln Stegaywyn TPOOTTIKWV LEAETWV HE LKA~
vo apBpo Serypatwv. O
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SUMMARY

The gastrointestinal system is one of the basic systems of the human body.
There are many disorders and diseases that relate to this system. Studies that
have taken place over the last few years have reported a number of symptoms,
unrelated to the gastrointestinal system, that appear to be associated with
digestive diseases. The purpose of this study was firstly, to identify any
correlation between non-gastrointestinal symptoms and digestive disorders,
and secondly to evaluate the efficacy of medicines that are used to treat
digestive disorders / diseases and but also improve these symptoms.
Patients from the Internal Medicine Clinic of the Athens Medical Center took part
in the study. In total, 118 male and female patients with digestive disorders, of all
ages, weights and heights, participated in the study. Data concerning the clinical-
laboratory tests and medications of each patient, as well as the progression of
each patient’s symptoms throughout the 3-month duration of the study were
collected and statistically analysed (SPSS version 22.0).

The results of the study showed that patients aged around 40 years
(weighing 60- 70Kg) more frequently exhibited the non-gastrointestinal
symptoms studied. The non-gastrointestinal symptoms were divided into
two categories: major and minor symptoms. From the correlation between
non-gastrointestinal symptoms and laboratory tests / digestive diseases, we
observed that the intensity of the major and the minor symptoms diminished
significantly or were absent after 60 days of treatment. Also, a significant
correlation was found between Mg?* plasma levels and the presence of H.
Pylori. From the correlation between disease progression and medication,
we observed that the treatment of non-peptic symptoms was more effective
when a combination of histamine-2 blockers- PPIs and also a quinolone-
metronidazole combination were prescribed. The fact that this study was
multifactorial with a small sample of patients, made it difficult to draw other
statistically significant conclusions. Further study is required in a much larger
patient sample.

KAINIKH ®APMAKEYTIKH
CLINICAL PHARMACY



K. Aovdov et al, Papuakevtiki, 30,1,2018 | 31-43

REFERENCES

1. Katzung B.G., Masters SB, Trevor A], (2009), Basic
and Clinical Pharmacology 11% ed, United States,
Lange Basic Science, McGraw-Hill Medical, pp 935-
1353.

2. Guyton & Hall (2015), Textbook of Medical Physiol-
ogy 13th ed, Philadelphia, Ed. John E. Hall Saunders,
pp 883,940-941, 943-945.

3. Wong F, Rayner-Hartley E., Byrne M.E. Extraintes-
tinal manifestations of Helicobacter pylori: a con-
cise review. World | Gastroenterol, 20, 11950-61,
2014.

4. Schweiz M.P. Helicobacter pylori and headache.
Rundsch Med Prax, 88, 1261-2,1999.

5. Gasbarrini A., Serricchio M., Tondi P, Franceschi
E, Ojetti V, Sanz Torre E., Candelli M., Gabrielli M.,
Fiore G., Pola R, Santoliquido A., Giacovazzo M., Gas-
barrini G., Pola P. Helicobacter pylori infection and
vascular diseases. Ital ]. Gastroenterol. Hepatol. 30,
307-9,1998.

6. Realdi G., Dore M.P, Fastame L.. Extradigestive man-
ifestations of Helicobacter pylori infection: fact and
fiction. Dig. Dis. Sci. 44, 229-36, 1999.

7. Gasbarrini A, Franceschi F, Cammaro-
ta G., Pola P, Gasbarrini G. Vascular and immunolog-
ical disorders associated with Helicobacter pylori
infection. Ital ]. Gastroenterol. Hepatol. 30, 115-8,
1998.

8. Gasbarrini A, De Luca A, Fiore G, Franc-
eschi F, Ojetti V. V, Torre E.S.,, Di Campli C, Can-
delli M., Pola R, Serricchio M., Tondi P, Gasbar-
rini G., Pola P, Giacovazzo M. Primary Headache and
Helicobacter Pylori. Int,J. Ang. 7,310-2, 1998.

9. Gasbarrini A, De Luca A, Fiore G. Gambriel-
li M., Franceschi E, Ojetti V., Torre E.S. Gasbar-
rini G, Pola P, Giacovazzo M. Beneficial effects
of Helicobacter pylori eradication on migraine.
Hepatogastroenterology, 45, 765-70, 1998.

10.Hosseinzadeh M., Khosravi A, Saki K., Ranjbar R,

K. Doulou et al, Pharmakeftiki, 30,1,2018 | 31-43

Evaluation of Helicobacter pylori infection in pa-
tients with common migraine headache. Arch. Med.
Sci. 7,844-9,2011.

11.Su ], Zhou XY, Zhang G.X., Association between
Helicobacter pylori infection and migraine: a me-
ta-analysis. World J. Gastroenterol. 20, 14965-72,
2014.

12. Dimitrova A.K, Ungaro R.C., Lebwohl B., Lewis S.K,
Tennyson C.A., Green M.W,, Babyatsky M.W., Green
PH. Prevalence of migraine in patients with celiac
disease and inflammatory bowel disease. Headache,
53,344-55,2013

13.Isikay S., Kocamaz H. The neurological face of celi-
ac disease. Arq. Gastroenterol. 52,167-70, 2015.

14. Mavromichalis 1., Zaramboukas T, Giala M.M. Mi-
graine of gastrointestinal origin. Eur. ]. Pediatr. 154,
406-10, 1995.

15.Lee Y.B, Yu J., Choi H.H,, Jeon B.S,, Kim H.K, Kim
S.W, Kim S.S,, Park Y.G., Chae H.S., The association
between peptic ulcer diseases and mental health
problems: A population-based study: a STROBE
compliant article. Medicine (Baltimore),. 96, 7828,
2017

16.Li J.Z, Li .Y, Wu TF, Xu ]J.H,, Huang C.Z,, Cheng D,
Chen QK, Yu T, Helicobacter pylori Infection Is As-
sociated with Type 2 Diabetes, Not Type 1 Diabe-
tes: An Updated Meta-Analysis. Gastroenterol. Res.
Pract. 2017, 5715-403, 2017.

17. Guarneri C,, Lotti ], Fioranelli M., Roccia M.G., Lotti
T, Guarneri E Possible role of Helicobacter pylori
in diseases of dermatological interest. J. Biol. Regul.
Homeost. Agents, 31, 57-77,2017

18.Kyburz A., Miiller A., Helicobacter pylori and Extra-
gastric Diseases. Curr. Top. Microbiol. Inmunol. 400,
325-347,2017.

19. Kutlubay Z., Zara T, Engin B., Serdaroglu S., Ttiziin Y.,
Yilmaz E., Eren B, Helicobacter pylori infection and
skin disorders. Hong Kong Med. J. 20, 317-24, 2014.

43



<PAPMAKEYTIKH
PHARMAKEFTIKI

AN AL

ZITA www.hsmc.gr/en/pharmakeftiki-journal/

MEDICAL MANAGEMENT

(11w

®APMAKEYTIKH, 30,1 (2018) 44 EKAHAQZEIX
PHARMAKEFTIKI, 30,1 (2018) 44 MEETINGS
*20-21 IANOYAPIOY 2018 METAPO AIEONEX XYNEAPIAKO KENTPO AOGHNQN, AGHNA

9N Ampepida + 'Ex0son EMNIXEIPHMATIKOTHTA kot EINIKOINQNIA YTEIAY -
20 Emiotnpoviko Tuvédplo ®appakevtikng ®povrtidag
Info: http://www.pharmamanage.gr/

*17-18 MAPTIOY 2018 ZATITIEIO METAPON, AGHNA
3 DYO Forum 2018, www.dyoforum.gr
Info: Zita-Congress, Gerasimos Kouloumpis, g.kouloumpis@zitamanagement.com

* 24-26 MAY, 2018 TITANIA HOTEL, ATHENS, GREEECE
EUFEPS Annual Meeting 2018
Info: http://www.eufepsannualmeeting2018.org/

¢ 4-6 JULY, 2018 ROME ITALY

European Chemistry Conference 2018 (ECC 2018)
https://europeanchemistry.madridge.com/

¢ 2-6 SEPTEMBER 2018 LJUBLJANA, SLOVENIA

XXV EFMC International Symposium on Medicinal Chemistry (EFMC-ISMC 2018)
http://www.efmc.info/infos.php?langue=english&cle_menus=1201086269&cle_
data=1453388474&cle_summary=1113380777&]_month=09&]_year=2018

¢ 6-7 SEPTEMBER 2018 LJUBLJANA, SLOVENIA
5th Young Medicinal ChemistSymposium (EFMC-YMCS 2018),

https://www.dorganisation.com/v2 /produits.php?langue=english&cle_menus=1238916632&cle_\
data=1360153499

¢ 16-20 SEPTEMBER 2018 THESSALONIKI, GREECE

22nd European Symposium on Quantitative Structure-Activity Relationship
http://euroqsar2018.org/

¢23-26 SEPTEMBER, 2018 ANTALYA, TURKEY

5th International Conference on Computation for Science and Technology
(ICCST 2018)
(www.iccst2018.org).

¢ 24-25NOVEMBER, 2018 THESSALONIKI, GREECE

4th DYO FORUM, www.dyoforum.gr
Info: Zita-Congress, Gerasimos Kouloumpis g.kouloumpis@zitamanagement.com

44



