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A&i6upes / AGidupor ouvadeiport,

©a Oélape va oas evnpepmooupe oxeukd pe m duvardtnia
QIIOOTOANS TOU TeUXO0US ToU TeP1081KoU «EAAnvVIKN Iatpikn
EmOempnon» eKtOs TS €viurins HOopepns Kal PEOm NAEKTPO-
VIKNS poppns oe email Aoyapiaopd oas.

To6oo n poppn tou Tiep10d1koU «EAAnvikn Iatpikn EmOem-
pnon» 600 Kai n Emowmnpovikn Eykuponta tmwv ApOpmv tou
ep1081KkoU Oa mapapeivouv ta idia Kar otnv NAEKIPOVIKN
armootoAn péom email.

Y.as mapakaroupe moiu, epooov embupeite tn mTapdAinin
QrIOOTOAN Kal péom email tov enopevmv 1EUXMOV TOU TIEPIO-
S1koU EAAnvikn Iapikn EmOemdpnon», Orims oupmAnpmoete
ta otoixeia oas omnv eoppa mouv akoAoubei kai arrooteiiete
m @oppa avtn ota email: medicine@vegacom.gr 1 hjm@
vegacom.gr

Ovopa:

Ernwvopo:

EldkoTnTCa:

TnAEPWVO:
Email:

YUppwva pe To véo Eupwnaikd Kavoviopd nepl npootaciag twv npoownikv oag dedopévwv (GDPR),
OUHNANPWVOVTAG Ta OTolxela anoatoAng, ntape Ty ouvaiveon oag, pe t dlaPeBaiwon ét ta otoxela
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Mropeite va pas oteikete kai éva email, xmpis  poppa,
HE TO OVOPATeI®VUpOo oas, v eidikomnta oas kai m S1e0-
Buvon tou email oas oto onoio Oa AapPdvete 10 nAeKpo-
ViIKO apxeio pe 1o 1eUX0s tou TiEP1odiKoU, mapdiinia pe
mv évurin popepn tou. Mropeite va oteidete Kal tTaxuSPop-
Kms 1o email oas, pe 1o ovopatenovupo oas om Sievbuvon:
[Tep1obikd «Earnvikn Iapikn EmOe®pnon», Iovouviavos
45-47 Thupada Aiwvn, 166 74

Me extipnon,

ErAnvikn Iatpikn EmBedpnon
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Ayarnt/€ OiAn/e,

To tppnviaio 1apikd 1ep1odikd «HJM» oupnAnpwoe Adn 1o
IPIAKOOTO TEPITO €10S KUKAOPOpIias tou, pe anodéktes 10.000
1atpovs o' 6An v xmpa (oupneprhapPavopévov mns diavopns
tou mepiodikol HJM ota Iatpikd 2Xuvédpia), pe €moio KOOTos
apaymyns - eKtinmons - 1axudpopnons Kai v 4 1IeUXmV, GUVO-
MK, epinou ota 80 Eupo.

Qs yvootov, 1o ITlepiodikd «Erinvikn Iatpikn EmOedpnon
- Hellenic Journal Of Medicine - HJM» PBaoiletar o1KOVOpIKA,
QIOKA€I0UKA, OUs Xopnyies Kail us Smpees v GpiAmv tou Kai Sev
AapPaver kpaukn xopnyia. Tlpoxkeipévou 1o 1ep1odikd HIM va
ouvexioel v anpookorn £ékdoon tou Oa Atav onpavukn Kai n
S1IKN 0as OIKOVOIKNA OUPBOAR.

To etioio0 KO6OT0s XuvSpopns tou Tep1odIKoU (4 teixn)aveépxe-
tat ota 100 eupo yia I8pUpara, Etaipeies, ota 40 eupad yia Iatpous,
ota 30 eup® yia @onntes larpikis, Kat yia 1o e§mepikd oe 100
EUPD.

lNa mnepioodepes mhnpopopies oxeukd pe us Etnoies
Yuv8popés tou Tpipnviaiov Iatpikov [TepiodSikou Eranviki latpiki
EmOempnon - Hellenic Journal Of Medicine - HIM» mapakaAoUje
EMKOIVOVAOTE AEPVIK®S: TnA.: 210 8980461, Kivntd TnA.: 697
2090020 fi péom email: medicine@vegacom.gr

Me extipnon,

EAAnvikn Iatpikn EmBedpnon
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ApOpo Xoviains
Editorial

Ayarintés kal ayarnntoi XuvadeAgpot,

ATidm va eiote 601 KaAd, TApaymy1Kol Kal pe OmpatiKEs Kal

Juxikés SUVApPELS V1A va aVUPETMIIIOOUPE Kal tnv mapovoa

SUokoAn ¢pdon pe us 1moets, COVID ka1 ypinns. Avagopixkd

pe 1o mapov 1ievxos, Oa Ppeite ms mp®dto apOHpo, avaokdTINON
avagopikd pe 1ous avaotoAeis tou ouppetapopéa Natpiou- yAukodns 2
(SGLT2is) oto Xakxap®ddn AraPitn tomou 2 (XA12) Kai ta opein amd n
xXopnynon tous otnv kapdiakn averndpkrela kar otn xpovia veppikn vooo.
O1SGLT2is eivai pdppaka mou ouvexms kepdidouv €5apos otn Oeparneia
ToU XAT2 Ka1 €K10s armd v anmoteAeopatkotntd tous otn pubpion ns
YAUKO{NS TOU aipatos, UTIAPXEL YVAOON Y1d TTOIKIAeS AAAES EUEPYEUKES
Spdoeis tous (mAeidtpories Spdoeis). AkorouOei Sevtepo apOpo ava-
okomnons yia tnv omukn veupopueAiuda (Neuromyelitis optica: NMO)
yvomoti Kat s ouvOpopo Devic, mou €ival pia emikintn armopueAvmt-
KN vOOO0S TOU KeVIPIKOU veupikoU ovotnpatos (KNX), avooorodiape-
ooAlaPoupevn, pheypovadrdous aitioroyias, n omoia xapaxktnpidetar amd
o&eia mpooPfoin tou omuKOU velpou Kai eykdpoia puerituda. Apxikd
eixe OewpnOei 6u empoKelto yia pia mapaiiayn s XkAnpuvons Katd
[TAdkas. Qotdo0 n €0peon 0TOUS IEPIOCOTEPOUS aobevels e181KOV au-
toavuompdtmy, tnv katétage oe Sexmplotd voonpa. Katd 1o maperAbov n
vOOO0S €1Xe OXEUOTEL pe KaKN TpOyvmon, ®otdoo n omwoti S1dyvmon Kat
n otoxevpévn Oeparmeia mov iporapPaver 1S UTTOTPOTIES £Xel PeAtIDOEL
ta pakponpodOeopa anmoteAéopata. ITA€ov otn Oepamevukn papérpa me-
prthapPavoviar kai €181Kd POVOKAMVIKA avUO®PAta yia 1o o0vOpopo, pe
etk avtoaviiompa AQP4-IgG.

AxkoirouBOeil Snpooisuon KAIVIKAS IEPITTIMONS V1A TNV NMOIVOPIAIKA KO-
Afuda mou amnoteAel pia omavia KAvikn ovionta, n onoia xapaktnpi-
Cetar amtd 6110non nwo1voPihmwv 0tov eviepikO omAnva. IToAU Alya me-
protaukd €xouv Snpootevtei. H KA1vikn eikOva mepidapfaver Kothtakod
aiyos, Sidppoia rou priopel va eivai Kar arpatnpi, kat anmieia Bapous.
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Mmopei va eivar pmtorradns n Sevtepornabns. Xinv mapovoa epyacia
napovoiddetar €va evéiapEpov KA1VIKO IEPIOTAatKO, Kal pia oUviopn
nepypapn tms vOoou

Tnv UAn 1@V ApOpmv oupmAnp®vel — OI®S KAl OTO IPONYOUPEVO TEUXOS-
eviiapépouvoa ayyrhopmvn avaokomnon pe titdo “Artificial sweeteners
and risk of cardiovascular diseases: results from the prospective NutriNet-
Santé cohort» yia emikaipa {ntnpata S1atpoPpis mou apopoiyv emions 1oV
[TaBoArdyo, Noookopeiakd kat pn. Kai BéBaia uvrtdpxouv o1 kabiepopéves
o0eAides pe tnv Avaokomnon tou AieOvous Iatpikou Tomou (International
Medicine Review) ka1 auti 1ou yivetar avapopd Kat ota Ipooexn Yuve-
Spia rou apopouvv tous [Tabordyous.

Me ouvaSeAP1KoUs XA1peUoPOUS,

H TIp6ebpos
Ap. Maywvn Mativa

Mpdedpog A.X. Etaipeiag MaBoAoyiag EAA&GSoG (E.M.E.)

Yuvtoviotpla AleuBuvtpla I MaBoAoyikng KAwvikng, IN.A. «I. levvnpatdc»
Entotnpovikd YneuBuvn Atmibaipikou latpeiou, TN.A. «[. levvnpatdg»
Mpdedpog Entotnpovikol XupPBouliou, N.A. «I. levvnpatag»

Mpo6edpog Avwtdtou MelBapxiko M.1.E.

Mpoéedpog EINATI

Avtunpdedpog OENTE

©2022 EMnvikn latpikn EniBecdpnon 136: 168 —169
Hellenic Journal of Medicine 136: 168 =169



APOPA ANALKONHLIHL

AVAOTOAELS TOU CUppPETAPpOPEQ

Natpiou- YAUKOSns 2 oto Zakxapmdn
A1afitn WOmov 2: opéAn ownv Kapdiakn
AVEMMAPKELA KA1l OtN XPOvid VEPPIKA VOOO

Nektapia Xrapatakn, NikéAaog Manavag Nektapia Xrapatakn

AlapntoAoyikd Kévtpo-latpeio Alapntikou Mobdioy,
B ‘MaBoAoyikn KAwvikn, Anpokpitelo Maveniotnpio ©pdkng,
Maveniotnpiako evikd Noookopeio AAe€avdpounoAng

YneuBuvog aAAnAoypapiag

Nektapia Xtapatdkn

AwapntoAoyiké Kévtpo-latpeio Arapntikov Modiov,

B’ MaBoAoyikin KAwvikn, Anpokpitero Maveniotipio Opdkng,
Navemotnpiaké Meviké Noookopeio AAe§avdpolnoAng
Apayava, AAe§avdpounoAn, T.K. 68100

TnA. emikowvwviag: +30 25513 52529

email: nstamataki23@gmail.com

NEPIAHWH

Ewoaywyn: Ol avactoAe(c Ttou oupueTapopea Natpiou-TALkOZNG 2 (SGLT2is) eival @dppaka Tou
ouvexwgs kepdidouv £dapog otn Bepameia Tou Zakyapwdoug Alaprtn Tumou 2 (ZAT2). EKTog ano tnv
AMOTEAECPATIKOTNTA TOUG OTN PLBPLON TNG YAUKOZNG TOUL AlATOG, UTIAPXEL YVWON YLA TIOIKIAEG GAAEG
EVEPYETIKEC Opdoelg TOoug. H mapovuoa Bpayeia avackomnnon mpaydateveTal tny enidpacn Twy SGLT2is
OTNV KapdLaKr AVETIAPKELA KAL OTN XPOVLA VEQPPLKN VOCO 0TO ZAT2.

AEEe1g-KAEBLA: CaKYapPWdNG dLaBATNG, HaKPOAYYELOTIABEL, KapSLaKT QVETIAPKELD, XPOVIA VEPPLKN
VOOOG, AQVAOTOAE(G CUMETAPOPEX VATPIOL-YAUKOING 2

Sodium-Glucose Transporter 2 inhibitors
in type 2Diabetes Mellitus: benefits in heart failure
and chronic kidney disease

Nektaria Stamataki, Nikolaos Papanas

Diabetes Centre-Diabetic Foot Clinic, Second Department of Internal Medicine,
Democritus University of Thrace, University Hospital of Alexandroupolis, Greece
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SUMMARY

Introduction: Sodium-glucose transporter 2 inhibitors are agents with increasing importance in the
treatment of type 2 diabetes mellitus (T2DM). In addition to their anti-diabetic effect, there is ample evidence
on their miscellaneous other beneficial effects. This brief review discusses their effects on heart failure and

chronic kidney disease in T2DM.

Key words: diabetes mellitus, macrovascular disease, heart failure, chronic kidney disease, sodium-glucose

transporter 2

Ewcaywyn
To akpwvLUL0 SGLT2 poegpyeTal anod to Sodium-GLucose
Transporter 2 (NAtplo-MFAUKOZN ZuppeTagpopea 2). AuTog
0 CUUUETAPOPEQS PETAPEPEL T HOPLO YAUKOLNG padi pe 1
Ho6pLlo Na+ 0To €yyUC E0TIELPAPEVO CWANVAPLO Kal gLBL-
VETAL yla TO 97% TNG OUVOALKA ETIAVAPPOPOULEVNG YAU-
kogne 2.

0 veppog exel TN duvatoTNTA Va EMAvVAPPOPA TNV YAU-
KOZN PEXPL Kal Katd 90%, dnhadn mepimou 160g/upa 2.
Ma va unv xabet moALTIUN evEpyELa Ao TA 0LPQ, TO OPLO
ETavappoPnongG TnG YALKOYNG eival wg kat 450g/pepa.
Av avaoteiloupe Toug SGLT2 utodoxelC, UEAETEG OFE TEL
papatolwa exouv delfel WG TA vEPPA ETAVAPPOPOLY
w¢ kat 80g/pepa yAukodn peow Twv SGLTT umtodoxewy,
oupmepaivovTag £Tol OTL LTIAPXEL OIKAEDa acpaieiag yia
TNV ano@uyr vmoyAukapiag 2.

Ot avaotoAeig Tou ouppeTapopea Natpiou-IALKOZNG
2 (SGLT2is) elvat pdpuaka 1ov cuvexws kepdidouv €da-
pog otn Bepamneia tou Zakyxapwdoug AwaBnTn TUMOL 2
(ZAT2) 14, EKTOC amod TNV AlOTEAECUATIKOTNTA TOUC OTN
pLBULON TNC YAUKOZNG TOL AIPATOG, LTIAPXEL YVWON yia
TIOWKIAEG AAAEC LEPYETIKES Opdoelg Toug 2. H apou-
oa PBpaxela avaokomnon mpaypateveTal TNy emidpaocn
Twyv SGLT2is otnv Kapdlakr avemdpKela Kal aTn Xpovia
VE(PPLKT VOOO OTO S AT2.

Enidpaon twv SGLT2is

oTN XPOvLa VEPPLKN VOCO eMi TAT2
Tnv teAevtaia dekaetia avadelkvieTal CLVEXWS N TIPO-
OTATEUTIKN Opaon Twv SGLT2is aTtnv dlaBnTiKr ve@pLKn
VO0O. 2€ HEYANEG KALVIKEC SoKIpES (EMPA-REG OUTCOME,
CREDENCE, DAPA-CKD, EMPA-KIDNEY), n katnyopta avtr)
elxe MOAU onUAVTIKY VEQPEOTIPOOTATEUTIKY dpdon OTLG
TIAPAPETPOLE BUTAACLAoPOL TNG KPeATLvivng Kal dlath-

pNon Tou PuUBPOL oTtelPaPaTikng dirydnong (GFR) 2.
KatwTtEpw Ba cLVOPLOTOUV OL KUPLOL TIPOTABEVTEC [n-

Xaviopol yla TIG ELEPYETIKES aLTEC Opdoelg. KaT apxdg,
oL SGLT2is pelwvouy Tnv utto&ia otoug veppwveg B Mpdy-
gaty, oto XAT2, n LUTEPYALKALUIA TIPOKAAEL UTIEPAELTOLP-
via Twv SGLT2, pe anoteAeopa HeyaALTEPEG AVAYKEG OE
0ELYOVO KaL LOTLKI UTIOE L TOL eyYUG cwAnvapiou “ 9,

ErumAgov, ol SGLT2is BEATIWVOLY TO CWANVAPLO-OTIEL-
PAPATIKO avaTpo@odoTIKO Unxavioyo ©. Ta kuttapa
NG TUKVNAG KNALSAC TipocAauBAvouy TIC HETABOAES TOU
OYKOU OTO dnw cwAnvdplo pe epebiopata mou dev ei-
VAl aKOPA TANPWS KatavonTd. H eAdTTwon TG OUYKE-
VIPWONG XAWPLOLXOL vVATPIoL OTa KUTTAPA TNG TWUKVAG
KNALoag TpokaAel ayyelodlaoToAr Tou TIPOCaywWYoL ap-
TNPELOLOL Kal evepyoroinon TOL CLUCTAPATOC PEVIVNG-AY-
yelotacivng-aAdootepovng (ZPAA) &7 H ayyelotacivn I
He TN oglpd TNG TIPOKAAEL ayyEL0oUOTIAoN TOL ATtaywyou
apTnpediou cupBdlovtag £Tol oTnV avEénon touv GFR 6.7
AUTOG O UnXaviopog oe acBevelq pe YAT2 SucAelToupyel,
SNULOLPYWVTAG TO PALVOHEVO TIOU OVOUAETAL OTIELPaUa-
TIKA LTeEdLBNoN ©.

H vatploupntikn &étTnTa tTwy SGLT2is avfavel T
OLYKEVTPWON ¥AWPLOLXOUL VaTPiou OTNnV WKV KNALdQ,
dlakomTovTag €Tol TNV evepyoroinon tou YPAA U Yuyva
napatnpeltat Pikpn peiwon tou GFR ota dtopa mou ekl
vouv Toug SGLT2is, aAAd autr) akoAouBeital amd otabe-
pOTIoiNoN EVTOG (PUOLOAOYIKWY TLUWV .

TEAOG, KAWIKEG PEAETEG amedel§av TNV aoPAAELd Kal
TNV AMOTEAECUATIKOTNTA Twy SGLT2i akdua Kat o€ dtoua
E PETAPOCYELUEVO VEPPO 117,

Enidpaon twv SGLT2is
oTNV KapdLakn avemapketla emni TAT2
Kal oTnv Kapdlakr) avemdpKeLa auTr n GappaKeUTIKT Ka-
Tnyopia exel anodelfel onuavTikeS eTUdPACELS, OL OTIOIES
yivovTal opopwva dekteg 217,
KatwTtEpw Ba cuVOPLOTOUV OL KUPLOL TIPOTABEVTEC [n-
Xaviopol yla TIG ELEPYETIKES aLTEC Opdoelg. KaT' apxdg,
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KUPLO POAO TtaleL N BloupNTIKH Toug OLOTNTA (YAUKOZOU-
pla, vatplovpnon, WoPWTLKY dlolpnaon), IOV TIAPATNEN-
Onke oe acBevelc pe ) xwpic ZAT2, avefaptNTWS KAA-
opaTog €€WBNONG Kal vepplkng Asttoupyiag 2 ‘Etal,
BeATwveTal N TANPWOoN TWV KOWALWY PECW Pelwong Tou
TpoPopTiou Kat deuTePOTaBWIG PELWVETAL KAl TO YETA-
@optio['2.

ETunA&oy, N WopwTIKA dlolpnon £Xel w¢ anoTeAeoua
NV anwAeLd LYPWYV anod Tov dIAPETO XWPO Kal OXL amnod
TNV KUKAOYOPLa, BEATIWVOVTAG ETOL TNV CLPPOPNON XW-
plG ETWMAOKEG OTOV OYKO TAdopatog (apuddTwon) Kat
TNV alpdtwon Twy opyavwy M3 H ikavétnta Twy SGLT2is
Va JELWVOLY TA LYPA OTO SLAUECO XWPEO £lval Hovadlkr) o
OUYKPLON HE Ta KAQOLKA SloupnTIKA Kal Bewpeltal TIOAD
ONUAVTLKN V1A TIG EVEPYETIKES TOug dpdoetg [19.

Mta dAAN dLotnTa Twy SGLT2is elval n pikpr avénon
TWV KeTovwy 18 AuTég Opwg gaiveTal OTL TIPOoAa-
BdvovTal KaTtd mpoTipnon anod tnv kKapdld Kal n cLVEXNG,
Ara uTtepkeTovalpia avEdvel Tnv anddoon Tou puokapdi-
0L OTa ATopa Pe YAT2 kat kapdlaxr averdpketa e,

EruriAeoy, oL SGLT2is patvetatl 6t cupBaAlouy otn pet-
WaoN TNE AETTIVNG KAl TWV TIPOPAEYHOVWOWY KUTTAPOKL-
VWV arod To Amwon 1oTo, JelwvovTag €Tl TNV KapdLakn
@Aeypovn kat tvwon [17.18],

ErunpocBeta, umdpyouv evdeifelg otL ol SGLT2is ava-
OTENOULV TNV evepyoTIoinon TwV VORAACTWY, eUTtodiZo-
vTag ™ duopevr) kapdlakn avadlapopewaon 1920,

Telog, N abgnon TOL AlPaToKPEiTN AGYW ALPIOCLUTIL-
KVWONG eVOEXETAL VA CUUPBAAAEL OTNV KAAUTEPN AlUd-
Twon Tou Juokapdiov, 1BlwG T CLWTINPNG oTEPAVLAiag
loyawdiag 222,

Juumepaopata

OL SGLT2is €xouv ONUAVTIKES ELEPYETIKES OPATELS OTNV
KapOLaKN QVETIAPKELQ KAl OTN XPOVLA VEPPLKH VOOO OTO
YAT2 ¥ AvtioTolxa, £xouv TPOTaBel unxaviopol, ya va
TIC €€NyNooLY. ZTNV TPAEN, OL CLYXPOVECG 0dNYlEG GLVL-
OTOLV ETUTAKTIKA AQUTHV TN BEPATEVTIKA Katnyopld we
(PAPPAKA TIPWTNG ETIAOYNG OE AToUA pe AT2 Kal GuvodO
KAPOLAKH AVETIAPKELA I XPOVLA VEPPLKN VOoO P,
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NEPIAHWH

H Omtikr) Nevpopuehitida (Neuromyelitis optica: NMO) yvwoTh kat we obvépopo Devic, eival pia emi-
KTNTN QMOPUEAVWTLKY) VOOOG TOU KEVIPLKOL Veuplkol ovotruatog (KNY), avocolodlapecolaBolye-
vn, PAEYHOVWOOULG attloAoyiag, n omola xapakTnpiZetat ano ofeia TPOOROAN TOL OTTTIKOU VEUPOU Kal
eyKdpola JueAiTida. Apxikd eixe Bewpnbel OTL EMPOKELTO yla yia mapaAAayr TnG ZkAnpuvong Katd
MAdkag. QoTOo0 N ELPETN OTOUC TIEEPLOCOTEPOLG ACBEVEIC EIOIKWY ALTOAVTICWUATWY, TNV KATETAEE
o £eXWPLOTO voonua. AutoavTiowuata IgG Ta omoia oTpepovTal Katd Tng akouvamopivng 4 (AQP4)
TpwTeivn, n omola BpiokeTal oe apBovia oToug dlavAoug BdaTog oto KNI eival tapdvta otov 0pod. 2
€va LTIOOLVOAO ACBEVWY OTOUG OTIOIOUG OEV AVELPIOKETAL TO CUYKEKPLUEVO QUTOAVTIOWUA, LTIAPXOLY
OTOV 0pO AVTIoWHATA IgG €vavTl TNG YAUKOTIPWTEIVNG TWY OALYOOEVTPOKUTTAPWY TNG PLEAIVNG. KaTd
TO MAPEABOV N VOOOG ElXE OXETIOTEL UE KK TIPOYVWAN, WOTOCO N 6waoTH OLdyvwaon KAl N GTOXEVPEVN
Bepareia oL MPOAQUBAVEL TIC UTIOTPOTIEC EXEL BEATLWOEL TA AKPOTIPOBECUA anmoTeAeouata. MNAgov
0Tn BePATEVTIKN PAPETPA TIEPIAQUBAVOVTAL KAL ELOIKA HOVOKAWVIKA QVTIOWHATA YL TO CUVOPOO HE
BeTIkO autoavTiowpa AQP4-IgG.

AEEEIG-KAEWOLA: OTITIKN VEUPOULEA(TION, VELPOAVOOOAOYIM, AVTOAVOOLd, AUTOAVTICWHATA, AKOLATOPL-
VN4, AMOPUEALVWTLKT) VOOOG

Neuromyelitis optica or Devic’s syndrome
Maria Demetriou, Leukothea Tsavidi, Christiana Kaliouli

Department of Immunology and Histocompatibility, General Hospital of Nikaia, Piraeus

SUMMARY

Neuromyelitis optica (NMO) also known as Devic's syndrome; is an acquired demyelinating disorder; im-
mune-mediated; inflammatory disease; characterized by acute attack of optic neuritis and traverse myeli-
tis. At the first place the syndrome considered to be a variant of multiple sclerosis. However; the discovery
of autoantibodies against aquaporine 4(AQP4), a protein in abundance in water-channels in the central
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nervous system; classified it into a separate nosological entity. In a percentage of seronegative individuals;
other antibodies against myelin oligodendrocyte glycoprotein were found. The disease has been associ-
ated with poor prognosis in the past, but proper diagnosis and targeted treatment to prevent relapses have
improved long-term results. The therapeutic quiver now includes specific monoclonal antibodies for the
syndrome in which AQP4-IgG autoantibody is detected.

Key words: neuromyelitis optica, neuroimmunology, autoimmune, autoantibodies, aquaporine 4,

demyelinating disorder

1. Eloaywyn
H omtikn vevpopveAitda (NMO), tahatdtepa yvwoTh we
Nooog tou Devic, eivat avocodlapecoAaBoupevn QAey-
Hovwong vOOo0G, AMOUUEAIVWTIKE VOOOG TOU KEVIPLKOU
VEUPLIKOU CUOTAWATOG, PE KUPLEG EVTOTUCELS TNV OTTTIKN
veupiTda Kal Tnv eykdpola puehitda’. Apxika Bewprn-
BnKe LTOTUTIOC TNG OKANPULVONG KATA TIAAKAG amod Tnv
orola TpemeL va yivetal dlapoplkr dlayvwon dloTL ava-
YVWPIZETAlL WG EEXWPLOTH VOOOAOYLKA OVTIOTNTA, TUTUKA
UTTOTPOTILAZOVCA KAL TILO OTIAVLA HOVOPAOLKH, HE KALVLKG,
€PYAoTNPLaKA Kal VEUPOATIEIKOVIOTIKA ELPMUATA TIOL TN
dlaxwpidouv capwgs. To MO XAPAKTNPLOTIKO yvwpLopa ei-
valL N Tapoucia Tou TaBoyvVWHOVIKOU auToavTIoWHATOC,
TIOU OTPEPETAL KATA TNG TPWTEIVNG Tou dlavAou LEATOG
akouanopivn-4'2. H mAnpng meplypagpr kabwg Kat n ano-
doan Tou OVOUATOG, TIPAYHATOTOBNKE yla TIPWTN Popd
T0 1894 amo 1o veuvpoAdyo Eugene Devic oe cuvepyaoia ye
TO padntr tou Fernand Gault, otou TepLlEypapav eva KAL-
VIKO OUVOPOUO, TTIOL XapakTneiZeTal amod otk veupiTida
Kal ofeia eykapola pueAitida. To 2004 avixvelTnke €va
e161ké autoavtiowpa, IgG, To omolo BewpriBnke Ttaboyvw-
HOVIKO Kal Slaxwploe TAEOV TNV OTTTIK) VELPOULEALTIOA
ano TNV MOAAATAR okApuvon?. ApyoTepa avakaALQTNKE
OTL TO avTiowpa cuvoeeTal ETUAEKTIKA e To dlavAo Loa-
Tog¢ akouarmopivn-4 (AQP4)°. Ta avtiowpata AQP4-IgG ei-
ValL TIapovTa o avw aro 80% Twy MEPIMTWOEWY EVW Eva
10-40% Twv aoBevwy, GTOLC OToloug dev aveupiokovTal,
LTIAPXOLV avVTIoWHATA IgG €vavtl TNG YAUKOTpWTEIVNG
TWV OALy0dEVEPOKUTTAPWY TNG HueAivng (anti-MOG-IgG®”.
Ta anti-MOG-IgG umdpyel emiong oe eva LTIOcUVOAO acbe-
VWV, KUPlWG TadLy, pe ofela dlayuTn eyKEPAAOUVEALTL-
ba. H NMO omaviwg exel Teplypagel kal oe acbevelq ye
oapkoe{dwon, Aolwdn vooruata, VOooug ToU CUVOETIKOU
LOTOU KAl TIAPAVEOTIAACHATIKES VEUPOAOYIKES OLATAPAXEC.
Ol acBeveic pe BeTIkA Ta avToavTiowpata AQP4-1gG kau
anti-MOG-IgG, eppavidouv ouvnBwe pla umoTpoTLAlou-

oa Topeia NG vooou Xwplc onuavTikn BeAtiwon yetagy
TwWV EMELCOdLWY, AV KAl EX0LV avapepOel KAl TIEPUTTWOELG
povopaolkng anti-MOG-IgG BeTikng vooou. Av n NMO dev
QVTIUETWTILOTEL KATAAANAQ pmtopet va odnynoesl o cofa-
I OTTTLKA KAl KlvNTIKN SuoAeltoupyia Adyw ateAolg avap-
PWOoNG amo TI¢ TPooBoAect. H mpdodog ot Beparneieg Ta
TeAeuTala xpovia £xel BEoeL LTIO EAEYXO TN VOCO OE TIOA-
AoU¢ aoBeveic. Ot LPNAES BOOELG KOPTIKOOTEPOELOWV Kal
n mM\acpapaipeon etvat n BepaneuTikn Bdon yla TG ogeles
ETUOECELG, VW N PLTOLEWWAWT, N alaBelompivn, N PUKO-
(PALVOAATN HOPETIA KAl GAAQ QVOCOKATACTAATIKA XPNOLHO-
TIoLoLVTAL Yla HOKPOYPOvIa otabepotoinon’®. Tautoxpova
N €yKpLon Kal AAAWY HOVOKAWVIKWY QVTICWHATWY E£XEL
eMeEKTEVEL ONUAVTIKA TO pAcpa Twv dlaBeotuwy appd-
Kwv yla acBevelc pe BeTiko AQP4-IgGE. Ymdpyouv averti-
AUTA {NTAUATA O OXEON JE TN VOGO TIOL TIPOKUTITOLY TOCO
anod TV €TEPOYEVH TTaBoyEVELA TNG N oTtola elval Ko Kat
e AAAA VEUPOAVOTOAOYLKA CLVOPOUa, OO0 Kal amd TO Ye-
yovog OTL oplopévol acBevelc dev apouctddouy TOUAAXL-
OTOV apXLKQ, TO TIAAPEG CLVOPOUO AAAL PHEUOVWEYN OTITL-
Kr) veupopLeALTIdA 1 eykdpola JUeALTION Kal oavioTepa
(PAEYHOVI) TOU EYKEPAALKOU OTEAEXOUG, TOU UETOAOPLOL
Kal Tou uMoBaAduou. AuTo 0drynoe OTNnV €loaywyn Tou
OPOL «OLATAPAXEG TOU (PACKATOG TNG OTTTIKAG VELPOUUE-
Altidag», o omolog ypnolpomoteitat yia va avagepbel otn
NMO kat TIg poppeg TG

2. Emudnpiodoyia
H NMO epgpavidetal maykoopiwg. QoTooo £xouV avapep-
Bel onuavTikeg OlLAPOPEG 0TA TOCOOTA ETUMTWONG Kal
ETUMOAACHOUL e LYNAGTEPEG OTN PALPN KAl KITPLVN QLA
AUTO UTIOONAWVEL OTL yeveTikol Kat TeptBarlovTikol Ta-
PAYOVTEC WTopel va €xouv pOAO oTnv attoAoyla Ttng. H
vOOO0G pTopel va epgavioTel oe omnoladnmote nAKia®!" pe
Oldueon nAkia evapéng ta 40 £1n yla Toug acbevelg e
AQP4-1gG kat Ta 31 €N yla Toug acbeveic pye MOG-IgG,™.
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Epgpavidel oapry unepoxn ot yuvaikeg, pe avaioyia av-
Opwv: yuvalkwy 1:9 €we 1:10™. H umtepoxn Twv Yuvalkwy
elval pikpdtepn oe aocbeveic pe opoapvntikry NMO kat o
avtoug pe MOG-IgGB'. ApkeTeq LEAETEG £XOLV BpPEL Uila
ONUAVTLKI) CUOXETION PETAEL TwV HLA aAAnAOPOPPWY Kal
™G vooou onwe 1o HLA-DRBT*03, To omoio Bpebnke oe
aoBeveic pe AQP4-IgG oe dLAPOPES XWPES. ZUPPWVA e
TIG ouoyetioelg HLA, pla peAETN ouoxeTong og eminedo
YOVIOLWUATOG TIPOTELVE OTL Ol YEVETIKEG TIAPAAAAYES OTNV
mieploxn) MHC ouoyxetidovtal pe tnv altloAoyia tng et
KNG oto AQP4-IgG vooou oe aoBevelq Kaukdolag @uAngG™.
Mia peAetn diepevvnoe arAnAopopea HLA og acBevelc pe
MOG-IgG, n omola de Bprike CLUOXETLON'. EVIKA TIEPLOCO-
TEPEC KAl PEYAALTEPES PEAETEC Ba NTav ¥protuo va die-
EayBolv TPOTOoL Byouv OPLOTIKA cupnepdopata. Alagopol
GAAOL TIAPAYOVTEG KLVOUVOU Kal TIPOOTATEUTIKOL £XOuV
ou{ntnBel. MpooTaTeuTIKA Bewpeital N ekBeon TaAdLWY
og dAAa adla™. MeptBarAovTikol Kal dlaTpoPLlkot mapd-
YOVTEC €XoLV TIPoTabel, aAAd oTepolvTal emuBeBaiwong.
To KAmviopa emnpeddel duouevwe tnv eEEALEN Kal TN oo-
BapOTNTA TNG VOOOU KaL CXETIZETAL UE TNV 0POBETIKOTNTA
Tou AQP4-IgG."* H éAewpn Brtapivng D £8el&e oe KAMoLeS
HEAETEC va Taldel POAO OTNV TPOCROAN Kal oTnv €CEAL-
€n NG vooou, aAAd €xouv avagepBel kal avtikpovoueva
dedopeva evw dev elval amdAuta capeg av Ta xaunAd
enineda tn¢ Brrapivng D mpodlabeTouv og vooo N elval
devtepevolong onuactiac. Ot ofeiec TpooBoAec (cupmepl-
AauBavopeévng Kat TS apxkAg), TiponyouvTal arnd ofeleq
KUPLWC QVATIVEUOTIKEC AOWHWEELG OE ONUAVTIKO apleud
TIEEPUTTWOEWY TO00 oe acbevelq e AQP4-IgG 6oo kat oe
acBeveic ye MOG-IgG. Kapia ouykekpuuevn poAuvvon dev
exel ouvoeBel Lloxupd e TNV POKANCN TNG vVooou'™. Ydp-
XEL €vag aplBuog avapopwy yLa HETEPROALAOTIKN vapgn,
OAAQ N CLVOALKN eTtTTWON elval xaunAn™.

3. MaBowuactoloyia
Yapng attia ya T dlatapaxeg Tov gdopatog (NMOSD)
Kat yla tnv NMO dev €xel Bpebel. Ze AToua e YEVETIKN
TIPOOLABEDN, KATIOLOC TTapAyovTag TIUPOdOTEL TNV evepYO-
Ttolnon evog auTodvooou PAEYHOVWOOUG KATAPPAKTN, TIOU
OTPEPETAL EVAVTIOV TOU KEVIPLKOU VEUPLKOU CUOTHUATOG,
OLVABWC TOL VWTLALOU PUEAOU Kal TWV OTITIKWY VEVPWY,
odnywvTtag og amopueAivwon Kat agovikn BAABRN?. Téoo n
AEUKT) 000 KaL N Patd ovcia Tov eykePAlov elval oToyoL
™e pAeypovwdoug dladikactag. H vooog eival kupiwg pia
dlatapayn Tou TPOoKAAe(TAl and avToavIlowUaTa. XNV
OUVTPUTTIKN TIAELOYNPIa TWV aoBEVWY OL HLATAPAXES TIPO-
KaAouvtal anod to avtoavtiowpa AQP4-IgG ov oTpepeTal
KaTtd TNG akouarmopivng 4 (AQP4). H AQP4 eival eva pikpo

TIPWTEIVIKO povopepeg 30-kDa. To MPWTEVIKO AUTO HOPLO
eKTelveTal OTNV KUTTAPLKN peUBpavn 6 popeg, oxnuatico-
VTAG 5 JECOEALIKTOUG BPoyYoug Tou opidovTal we A, C kat
E otnv e€wteptkn emupdvela kat B kat D otnv ecWTEPLKN
(Ew.1). Eva otaBepd udpd@oRo HOTIRO TPLWV AULVOEEWY,
N aomapywivn-TpoAivn-ahavivn, LTIAEXEL Kal oToug duo B
Kat E Bpdyxoug!. Kdbe povopepes SIMAWveTal o pia dopn
IOV oXNUaTiel eva aveEdptnto SlavAho 1LOATOG, O OXUa
KAEWLOPAG OToL AAANAETIOPOLY TA WOTIRA TWV Tpoava-
pePBeVTWY aAANAoLXLWY apvogewv . Ta povopepr) AQP4
OLVEVWVOVTAL YLa VA ONULOUPYrCOLY TETPAUEPN), UE KABE
HovopePES va elval EexwLOTA AELTOLPYIKO. H por) Tou
0OATOG EVTOC TWV SLALAWV eivat appidpopn kat pubuile-
TAL Ao TNV WOPWTLKA dlaBabuion kat arnd tnv NAEKTPO-
oTatikr anwenon. Exouv Bpedel TIOANATAEG LOOUOPPES
™G AQP4 otov eykepaho’. Emi Tou mapovTtog ta dlabe-
oa BBAloypagikd otolxeia vrodnAwvouy GTL oL TiTAoL
otov 0po avtl-AQP4 oxetidovTal pe Tn 6pacTnELOTNTA TNG
KALVLKIG VOOOU KalL TEEQTOLY PHETA TNV AVOCOKATACTAATLK)
Bepareia, evw Tapapevouy xaunAol Katd Tn dldpKela Twy
LPECEWV'E. H pAeypovwodng dladlkacia otoxevel kupi-
W¢ 0TA A0TPOKLTTAPA AOYW TOU LYNANG OUYKEVTPWONG
Twv dlavAwy VOATOC (AQP4) OTIC VEUPIKEG CLVAYPELC TWV
KUTTAPWY Kal Ta TPLoeldn?. H 1oTtomaboAoyKn e€€Taon
Twv BAaBwv Oelyvel evamoBeoelg avoooopalpivng Kat
OLUTANPWHATOC OE €va XAPAKTNPLOTIKO AYYELOKEVTPLKO
¥etho¢ pe potifo poletag, yupw amod vaAoTolNPEVA al-
po@opa ayyeia, umodnAwvovtag TNV AUeSn EUTTAOKN TNG
otnv evapén n/kat Ty e€eAEN NG PAeyPovwdoug dladl-
kaotag?'. H NMO cuvdeeTal ouxvd Kal ge AAAEG cuoTNUa-
TIKEC QUTOAVOCEC OLATAPAYEG, ETOL OL aoBevelg Telvouv va
€X0LV Eva apLBPO Kal AAAWY AUTOQVTICWHATWVS, AuTH
N OLCXETION UTopel va duoxePdvel TOCO TN dlayvwon 6co
Kal Tn Bepareia. Ydpxouv mapovtes dSLapopol TUTOL avo-
OOKUTTAPWY, CNUAVTIKWY yld TNV Ttaboyeveaon Tng VOoou.
AuTd dev eival GAAQ amd TA KOKKLOKUTTAPQ, TA PAKPO-
@dya, ol uotkol oveic (NK), Ta T AeppokUTTapa Kat ot
TIAQOHABAACTEG?. ApPKETEC UEAETEC eTURERALWVOLY TOV
OUOLACTIKG POAO TWVY KOKKLIOKUTTAPWY (0LOETEPOPIAA KAl
NWOLWVOPIAQ)%. Y& avTiBeon Ye Tnv TIOAAATIAY OKARpLvon,
N mapoucia TOoo oudETEPOPIAWY OCO Kal NWOWOPIAWY
elval éva TMoAD XapakTnPLoTIKO yvwplopa ot BAAReS
™S NMO?%, daiveTal 0Tl KOKKLOKOTTAPA KaBwg Kat byn-
&G ouykevTpwoelc GCSF (Granulocyte colony-stimulating
factor), umopouv va avixveuBolv oto ENY Twv acOevwv2.
H maboyevela Twv oudeTepoPiAwyY HEAETNONKE OE OVTE-
Ao puog e NMO, oTo omolo Ta oudeTEPOPIAA KAUAKWoaV
TN ooBapoTNTA TWY BAABWY. AvTIBETA G OLOETEPOTIEVL-
KA TovTikLa ot dlepyacieg TG vevpopAeypoving dnAadn n
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anwAetla pueAivng kat AQP-4 Atav Ayotepo eppaveic?.
EmumA€oy N avoooxpwon yia TNy eAAcTAon Twy OLOETEPO-
@iAwv (NE) €delge TTIOMG QMOKOKKLWHEVA TIEPLAYYELAKA
oLdeTePOEIAA. OAa auTtd odnyolv OTo cupmEpaoua OTL N
€VEPYOTIOINGN TOL CUUTIANPWHATOG amd To AQP4-IgG odn-
yel oe agloonueiwtn avgnon NG MooOTNTAG TWY KUKAOPO-
poLVTWY oudeTePOPiAwWY Ta omola eloepxovtal oto KN
KQL OUPPETEXOLY OTNV AVATTTLEN TIPWIHWY BAABWYV PECW
UNXaVIopoL EEAPTWHEVOUL MO TNV EAACTACN TWV OLOETE-
poPiAWV?. AuTO emBeBalwbnke dtav xpnoldorowtnke
€VaG avaoToAEag TNG ehaoTtdong Twv oudetepoPilwy (n
olBeAeoTATN), KAl TApATNPEABNKE peiwon Tng BAABNC?.
Acagng TIapapevel 0 pOAOG TwV NWoWOoeiAwy. Kdrmolol
EPELVNTEG TIAPATIPNOAV QUENUEVO aPLBO NWOLVOPIAWY
OTO VWTLalo pueAd Twv acBevwv?. ErumAgov emBeRaiw-
oav TNV €kgpaocn tou urtodoyea 3 TNG xnuelokivng (CCR3),
KOpLOG LTIOdOXEAG TNG €0Tagivng-XnUeLloKivng Tou elval
LOXUPO XNUELOEAKTIKO TwV nwowogiAwy o BAABeES NG
NMO?Z. Ta evepyomonpeva NWoLVOPIAQ armeAeLBEPWVOLY
KUTTAPOTOEIKOUC TIAPAYOVTEG HE amoKoKKiwaon. AuTtol el
val n BAotkn TPWTELvN, N VELPOTOELvN, N KATLOVLKI TPW-
Teivn kaL n umepo&elddon?. Mapapével uto dlepelivnon av
N EVEPYOTIONGN TWV NWOWOPIAWY €lval Eva TIPWTOYEVEG
YEYOVOQ 1) Jla amavtnon oTnv avamtuén Twv BAaBwv Tng
vOooL?’. H evepyomolnon Tou CUPTMANPWHATOS £XEL WG
AMOTEAECUA TNV TIAPAYWY! APKETWY XNUELOTAKTIKWY Ta-
PAYOVTWY, ETIOUEVWE 1N EVEPYOTIOINGN TWV NWOLVOPIAWY
Umopel va eivat pia ek Twv CLUVETELWY TNGZ. Ta pakpogaya
elval evag dAAOg KUTTAPLKOE TUTIOC TTOL eival TTapov. MeAe-
TEG ATIOKAAUTITOUV OTL TA HAKPOPAYA PTIOPEL va 0dnyroouy
0€ AMWAELA VEUPAEOVWY AOYW PAyoKUTTAPWONG TNG PUE-
Alvng Kal mapaywyng TPOPAEYHOVWOWY KUTTAPOKLVUIY,
YAOUTAULKOU, UETAANOTIPWTEACWY KAl EAELBEPWYV PLLWVZ.
>tnv NMO Ta pakpogdya Ba prtopovoav emtiong va kadapi-
OOUV TA KUTTAPIKA UTTOAEIPPATA TIOU TTapayovTal anod tnyv
KUTTAPOTOEIKOTNTA TWV AOTPOKLTTAPWY Kal Tn denon
TWV KOKKLOKUTTAPWV2. Exel avagepdel 6Tt Ta T Aeu@o-
KOTTapQ EPTIAEKOVTAL OTNV avocottaboyeveon tnge NMO2.
AuTO propel va e€nynBel amo to yeyovog OTL To avtiow-
pa AQP4-IgG avrkel otnv umokatnyopia 1gG1 tng omoiag
n SpactnpldtnTa e€aptdtal amd ta T KUTTapd. Emmieov
dlamotwenke OTL Ta avTowpata AQP4-IgG elval kava
Va TIPOKAAECOLY AVATTTUEN AAAOLLWOEWY TIOL JOLAZOLY e
NMO oe apoupaloug pe TavToxpovn LTAPEN CLOTATIKWY
pAeypovng Tou dlapecoAaBeital ano TKUTTapa®. Apke-
TEC eAETEC €del€av OTL Ta T KUTTApPA dev 0dnyoLy dueoa
otnv avartugn BAaBwy NMO aAAd dpouv aTny epLpepeLa
OTIOL CLUPPETEXOLY 0T SLAKOTI TNG AVOXNG TIPOG Ta (dla
avTlyova, oTnV Tapaywyn avTlowPdTwy Kal oTtny oTpato-

AOYNON KOKKIOKUTTAPpWY 0To KNZ TIpOKAAWVTAG EKKPLON
KLTTaPOK{vVNG amd AAAQ KUTTAPA TOU AvoooTolNTIKoU?. Ta
kUTTapa Natural Killers (NK) TpokaAouv KUTTAPLKY KUT-
TAPOTOEIKOTNTA £EAPTWHEVN amd avTiowyata (ADCC)?.
MeAETEG O KUTTAPOKAAALEPYELEG €xoLV Ogifel OTL TO
avtiowpa AQP4-1gG padi pe Ta NK pmopel va odnynoouv o
KUTTAPLKO BAVATO TA avOpWTILVa A0TPOKLTTAPA29. Ta KUT-
Tapa NK dev urtapyouv o peydhoug aplBuoug oTic BAABeS
™G NMO, aAAd n cuvTopn WG TOLG PETA TNV EVEPYOTIOL-
non Toug epmodidel TNV aloAdynon TS TBAVAG EUTAOKNG
TOUG OTNV aBoyeéveon NG vooou?. MeAeTeg €xouy Selgel
OTL €vag LTOTIANBLOPOG B KUTTAPWY PE TOV (PAVOTUTIO
CD19nt, CD#/Msh, CDMsh, CD180-, TIou £XEL HOPPOAOYLKA Kal
(PAVOTUTIKA XAPOKTNPLOTIKA TIAQCHABAQOTWY, EUTIAEKE-
TaL oTnV avocoTmadoyeveon TNG VOooU. AUTOS O UTIOTIANBL-
opOG elval avgnuevog oto aipa Twv AQP4-IgG opoBeTIKWY
acBevwyv 1 acbevwyv oTo Qdopa Tng vooou. Ot hacua-
BAdoTeg eival umeLBuvol ya Tnv Tapaywyn AQP4-IgG
KAl armoTeAoUV KUPLA TINYH QUTWY TWY AVTIOWHATWY OTo
TEEPLUPEPLKO alpa. H ouyvoTNTa TWV TAACHABAACTWY OXE-
T{Zetal pe Toug TITAOLC TWV AUTOAVTICWHATWY OTOV 0PO
Kal QUEAVETAL TIEPALTEPW KATA TN OLEPKELA PLAG LTIOTPO-
630 AvapepeTal OTL Ta MAQCUATOKVLTTAPA PTopet eTtiong
va aviyveuTouv oto ENY acBevwy pe NMO Kkal arnoteAolty
muOavr) mnyr AQP4-IgG mou cuvtiBevtal evdboppaxiaia3o. H
AelToupyia Twv MAAoUaBAQCTWY CLUVOEETAL UE TNV EKDE-
on Toug otnv vtepAeukivn 6 IL-6 n otmola elval avgnuevn
0TOUG 0poUG Kat TO ENY aoBevwy pe NMO kat evioxvel tnv
emBlwon Twv MAaCPATORAACTWY KaBwe ETioNg Tpodyel
v mapaywyn AQP4-IgG®. Auto uootnpidet TNV LTOGBEGN
OXETIKA Je evav e€apTwyevo amo tnv IL-6 poAo UTIOTTAN-
BuopoL Twv B-KuTTApwy oTnv TtaBoyeveon tov NMO Kat
O QATOKAEIOPOG Tou IL-6R pe tnv TooAoupaunn uropet
va elval pia moAAd vrooxopevn Beparneia yla oploPeEVoUs
aoBeveic®.

izl
ozlaam
Melprmibimrs Comrminus
metvrro
ol mamirata
sylcplaem

O Vesier moksrule

Ei1k.1 Aopfi aquaporin (AQP) 4.
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http://www. aguaporins.org/aquaporins/structure.htm.

4. Kputipa Atayvwong

To 2006 Slatunwenkav Ta avabswpnueva dlayvwoTiKdA
KpLThpLa yla to NMO mtou ¥pnotgorotovvTal e5w Kal apKe-
TA XpovLa. ZUPPWVA PJE QUTA amod KUPLA KPLTAPLA N OTTTLKA
veup(tda kat n oeia pueAitida padi pe TouAdylotov SVo
arnod ta deutepevovTa KPLTrpLa dnAadr) cuvexelc aAAoLWw-
O€ELG 0TN HayvNTLIKT TOPoypagia vwTLalou HueAoU, Ttou Tie-
pLAaUBAvEL TTAVW amo Tpia oTIoVOUALKA TUAKATA, ayvnT
Kr eyke@AAou Tou dev TAnpol ta dlayvwoTikd KpLTApla
yla TIOAAQTTAR OKANPUVON KATA TIAGKAG KAl OPOBETIKOTN-
Ta AQP4-IgG elval To SlayvwaoTIKO OXUA TIOU £XEL 99% gL-
alobnota kat 90% €dIkoTNTA®!. 2TN CUVEXELA OL AVAKAAD-
YPELG OTOoV TopEa TNG avooomabopuololoyiag Kabwg Kat
OPLOPEVA KALVIKA KAL AKTIVOAOYIKA XAPAKTNPLOTIKA KATE-
An&av OTO CUUTIEPACHA OTL UTIAPXEL £vA ELPVTEPO PACHA.
‘EToL €LorXBn 0 P0G «OlATAPAKEG TOU OTITIKOU PACHATOG
veupopueAitidoag» mou meplhapuBavel aobevelg opobeTL-
KOUG HE OTTTIKN veupiTida, aAAd Kal GAAEC TIEPLOPLOUEVES
HOPPEG TNG VOOOUL?. FEVIKA N ELOBOAN TWV CUPTITWHATWY
KudalveTal and wWpeg PeXPL NUEPES (UeyloTo 2 eRdoud-
8e¢) e Yelwon NG OTTIKAG 0EVTNTAG, ATIWAELA OTTTIKWY
Tediwy, TOVO KATA TIG KIVAOELG TOL OPBAAUOU, puTaAPIEC,
HEXPL KAl anwAela 6paong. Emumieoy pmopel 0 acBevng
va gppavicel avikavotnta Kivnong akpwy, JUIkoug oma-
OLOUG, ATWAELA OPLYKTAPA, vauTia, EJETOUG.

Ta dlayvwaoTika KpLtipla yia dtayvwon Tou eAcuaTog
g vooou (NMOSD) og eviAikeg eival Ta e€Ag%

NMOSD pe AQP4-IgG:
TOUAGXLOTOV EVa KUPLO KAWVIKO KPLTAPLO
OETIKOG OPOAOYLIKOC EAEYXOC Yla AQP4-IgG
ATIOKAELOPOC EVAANAKTIKWY OLAyVWOEWY

AwayvwoTtika kpttijpla yia NMOSD xwpic AQP4-IgG

n NMOSD pe adieukpiviota AQP4-1gG

1. TovAdyloToV SUO KALWVIKA KPLTAPLA TA OToia TPOKUL-
TITOLV WC ATIOTEAECUA €VOG 1) TIEPLOCOTEPWYV ETIELCO-
dlwv kal TMAnpoLv Ta akoAouba:
TouAAXLOTOV TO €va KUPLO KALVIKO KPLTHPLO TIPETIEL Va
elval n omTikn veupitida, N n ogeila pueAltida e exte-
Tapeveg BAGBEG KATA PNAKOC TOU VWTLAOL pueAOL
(LETM: longitudinally extensive traverse myelitis lesions)
) cLVOPOUO TNG E0XATNG TITEPLYAC.
ALaoTopd TWY CUPTITWHATWY OTO XWPEO (2 | TIEPLOCO-
TEPQ KUPLA KALVIKA XAPAKTNPLOTIKA)
EKTIANpWON ETWITAEOV OUUPBATWY ATELKOVIOTIKWY EL-
pnudatwy MRI

2. ApvNTIKOS OPOAOYLKOG EAeyX0G yla AQP4-IgG
3. ATIOKAELOPOC EVOAAOKTIKWY Slayvwoewy

KOpLa KAvika kprtipla

1. Omttkn) Neupitida

2. Ogela pueAitda

3. 20vOpopo £0XATNG TITEPLYAG: ETTELCOdIA AGELYYQ, VAU-
Tlac kat épeTou 1ou dev anodidovtal oe AAAN attia

4. 0&L oLVOPOPO EYKEPAALIKOU OTEAEXOUG

5. ZupmTwpatikn vapkoAnyia r ogL dleyKePaAlko ouv-
dpopo pe NMOSD - Tutikeg dleyKePaAkeg BAARES
otnv MRI

6. ZUUTITWHATIKO eYKEPAAIKO oLVOpopo ye NMOSD —
KAl TUTIKEG EYKEPAAIKEG BAABEG

EmunpocBsteg MRI mpoiimoB£aoeig yia NMOSD xwpig

AQP4-1gG kat NMOSD pe adieukpiviota AQP4-IgG

1. O&ela otTikr veupitda: e MRI eyke@AAOL LE Q) (pu-
OLOAOVYIKA gupruaTa n Un €BIkEG BAABEG oTNn AsuKn
ouatia, B) omTiko veupo otnv MRI ge évtovo orjua otn
BAABN oTnV T2 akoAouBia fy EVTovo orua ue YadoAlvio
o€ BAABEC EKTEWOUEVEG OE AVW TOL % TOL PNAKOUG
TOU OTTTIKOU VEVPOU 1 CUPUETOXT TOU OTITIKOU XlAoHa-
TOG

2. O&ela pueAitida: anatteital cLoYETION Pe EVOOUUVEAL-
KN BAGBN otnv MRI mou va ekteivetal oe mavw amo 3
ouvexoueva TUNUaTan =3 cuvexoueva TUNUaATa eotia-
KNG atpopiag vwTtiaiou pueAol o acBevelc pe lotopl-
KO cLUBATO Ye ogela puehiTida.

3. 20vbpopo €0xATNG TTEPLYAG: TPOUTIOBETEL UTAPEN
BAGBwWV 0TO paxlaio HUEAG/OTNV £0XATN TITEPUYA

4. 080 oLVOPOUO EYKEPAAIKOV OTEAEXOUG: TIPOUTIOBETEL
omapén BAaBWY MEPLETEVOUPATIKA TOU EYKEPAALKOU
OTEAEYOUG

5. Oepaneia
H NMO cuvexicel va avtigeTwnidetal e yebuAmpedvido-
AOVN KAl 0 QvOEKTIKEG TIEPUTTWOELG e TAaouagaipe-
on. Oepaneieg ouvtrpNong eival Ta KOPTIKOOTEPOELDN,
N acabelompivn, N PLTOLELHAUTIN, N KLUKAOPOOPAUiON Kat
N HUKOPEVOAATN'®. Ta BEPATIEVTIKA TIPWTOKOAAQ TIOWKIA-
Aouv avdAoya tnv Teplitwon, anod povobepaneia e Kop-
TIKOOTEPOELON PEXPL CUVOLACUO Pappakwy. O eEKACTOTE
Bepdmnwy Ba TPEMeL va eival olyoupog yla T dldyvwon
TIPOKELPEVOL N Bepareia va pnv TIPOKAAECEL TIEPALTEPW
BAABN oTov acBevn. Ma mapddelypa, N WWTEPPEPOVN-B
Tou elval xpnowgomoleital otny TOAAATIAY OKArRpuLvaon,
ebw pmopel va amnoBel Znuioyodvog, SLOTL avgavel TLG LTIo-
Tpomeg Kat Tov Titho AQP4-IgG. To idlo cupBaivel kat pe



T. 136 OktwPploc — AekeuBplog 2022

179

TN VATAAOUIHANTIN. MEVIKA Ol TPEXOUCEG BEPATEVTIKES
Tipoceyyioelg dev kateuBLvovTal eOLIKA KATd TNG vOoou,
OAAQ KATAOTEAAOULY YEVIKA TNV AVOOLAKH amokplon ', Ot
Pepameieg ouvtrpnong amoteAolLvTtal and alabelompi-
v Kat mpedvidovn, EdIKA HovoKAWVIKA avTiowuata mou
OTPEPOVTAL KATA Slapopwy onueiwy Tou PAEYHOVWOOULG
KATaPEAKTN Sivouv eATIOEC yLa TILO EEATOUIKELUEVN Be-
PATELTIKN avTheTWTIoN. Ol VEEC BEPATEVTIKES OTPA-
TNYIKEG ATALTOLY TEPAITEPW TUXALOTIOINHEVES KAWVIKES
HOKLUEG EVW ATTAPAITNTES KpivovTal va yivouv Kal (papua-
KOKALWVIKEG HEAETER™,

6. Zupmepacpata

H NMO, antattel mpoomabela yia dlepebvnon Twy yVwoe-
WV HAG TPOKELEVOL VA KATAVONOOUHE TNV avoooTtaboye-
VELA TNG. ZNUAvTIKO pOAO Ba Ttaléel N epALTEPW PEAETN
TOL AUTOAVTIOWUATOC KATd TNe AQP4 evw Ba TIpEMEL va
dleupeuvnBel kal 0 pOAOG TOL GTNV TPORAEYN ETEEPXOLE-
vou eTieloodiou avdAoya Pe TNV CUYKEVTPWOT TOL OToV
0po. H akpBng dtdyvwon elvat upiotng onuaciag Kabweg
N VOOOG OPOLAZEL UE TNV TIOAAQTIAN OKANPUVON, EXEL KAKN
TIPOYVWON Kal odnyet og veupOAOYLKT avarnpia.

7. BipAoypawpia

1. Zatonska MJ, Kalinowska-Lyszczarz A, Michalak S, Ko-
zubski W. The Immunology of Neuromyelitis Optica—
Current Knowledge, Clinical Implications, Controversie-
sand Future Perspectives. Int J Mol Sci. 2016; 17: 273.

2. Wingerchuk DM, Lennon VA, Lucchinetti CF, Pittock
SJ, Weinshenker BG. The spectrum of neuromyelitis
optica. Lancet Neurol. 2007; 6: 805-815.

3. Wingerchuk DM, Hogancamp WF, O'Brien PC, Wein-
shenker BG. The clinical course of neuromyelitis opti-
ca (Devic's syndrome). Neurology 1999; 53:1107.

4. Jarius S, Wildemann B. The history of neuromyelitis
optica. J Neuroinflammation. 2013; 10:1-12.

5. Lennon VA, Kryzer TJ, Pittock SJ, Verkman AS, Hin-
son SR. IgG marker of optic-spinal multiple sclerosis
binds to the aquaporin-4 water channel. J Exp Med.
2005; 202:473-7.

6. Mader S, Gredler V, Schanda K, Rostasy K, Dujmovic
|, Pfaller K et al. Complement activating antibodies to
myelin oligodendrocyte glycoprotein in neuromyelitis
optica and related disorders. J Neuroinfammation.
2011, 8:184.

7. Jarius S, Ruprecht K, Kleiter |, Borisow N, Asgari N,
Pitrarokoili K et al. MOG-IgG in NMO and related dis-
orders: a multicenter study of 50 patients. Part 1:
Frequency, syndrome specificity, influence of disease

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

activity, long-term course, association with AQP4-1gG,
and origin. J Neuroinfammation. 2016; 13:279.
Jarius S, Ruprecht K, Wildemann B, Kuempfel T, Rin-
gelstein M, Geis C et al. Contrasting disease patterns
in seropositive and seronegative neuromyelitis optica:
a multicentre study of 175 patients. J. Neuroinflam-
mation. 2012; 9:14.

Trebst C, Jarius S, Berthele A, Paul F, Schippling S,
Wildemann B et al. Update on the diagnosis and treat-
ment of neuromyelitis optica: Recommendations of
the Neuromyelitis Optica Study Group (NEMOS). J.
Neurol. 2014; 261:1-16.

Wingerchuk DM, Banwell B, Bennettt JL, Cabre P, Car-
roll W, Chitnis T. et al. International consensus diag-
nostic criteria for neuromyelitis optica spectrum dis-
orders. Neurology. 2015; 85: 177-189. International
Panel for NMO Diagnosis.

Jarius S, Ruprecht K, Kleiter |, Borisow N, Asgari N,
Pitrarokoili K et al. MOG-IgG in NMO and related dis-
orders: a multicenter study of 50 patients. Part 2: Ep-
idemiology, clinical presentation, radiology and labo-
ratory features, treatment responses, and long-term
outcome. J. Neuroinflammation. 2016; 13: 280.
Estrada K, Whelan CW, Zhao F, Bronson P, Handsaker
RE, Sun Chao et al. A whole-genome sequence study
identifies genetic risk factors for neuromyelitis optica.
Nat. Commun. 2018;9: 1929.

Bruijstens AL, Wong YYM, Pelt ED, Linden JEP, Haas-
noot GW, Hintzen RQ, et al. HLA association in MOG-
IgG- and AQP4-IgG-related disorders of the CNS in the
Dutch population. Neurol. Neuroimmunol. Neuroin-
flamm. 2020;7: €702

Graves J, Grandhe S, Weinfurtner K, Krupp L, Belman
A, Chitnis T et al. Protective environmental factors for
neuromyelitis optica. Neurology. 2014,83: 1923-9.
Varela F. Smoking and disease severity in patients
with neuromyelitis optica (P6.162). Neurology. 2016;
86 (Suppl. 16), P6.162.

Min JH, Waters P, Vincent A, Cho HJ, Joo BE, Woo SY
et al. Low levels of vitamin D in neuromyelitis optica
spectrum disorder: association with disease disabili-
ty. PLoS ONE. 2014,9: 107274,

Aquaporins: Structure. Available at: aquaporins.org.
Lennon VA, Wingerchuk DM, Kryzer TJ, Pittock SJ,
Lucchinetti CF, Fujihara K, et al. A serum autoantibody
marker of neuromyelitis optica: distinction from mul-
tiple sclerosis. Lancet. 2004;364: 2106—112.

Sellner J, Boggild M, Clanet M, Hintzen RQ, llles Z,
Montalban X, et al. EFNS guidelines on diagnosis and

©2022 EMnvikn latpikn EniBecdpnon 136: 174 —180
Hellenic Journal of Medicine 136: 174 -180



180

HJM

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

management of neuromyelitis optica. Eur J Neurol.
2010;17:1019-32.

Takano R, Misu T, Takahashi T, Sato S, Fujihara K,
ltoyama Y. Astrocytic damage is far more severe than
demyelination in NMO: a clinical CSF biomarker study.

Neurology. 2010;75: 208—16.

Lucchinetti CF, Mandler RN, McGavern D, Bruck W,
Gleich G, Ransohoff RM, et al. A role for humoral
mechanisms in the pathogenesis of Devic's neuromy-
elitis optica. Brain. 2002;125(Pt 7):1450-61.

Roemer SF, Parisi JE, Lennon VA, Benarroch EE, Lass-
mann H, Bruck W, et al. Pattern specific loss of aqua-
porin-4 immunoreactivity distinguishes neuromyelitis
optica from multiple sclerosis. Brain. 2007;130(Pt
5):1194-205.

Leite MI, Coutinho E, Lana-Peixoto M, Apostolos S,
Waters P, Sato D, et al. Myasthenia gravis and neu-
romyelitis optica spectrum disorder: a multicenter
study of 16 patients. Neurology. 2012;78: 1601-7.
Multicenter study of 16 patients who had coexistence
of MG and NMOSD suggesting possible association.
Pittock SJ, Lennon VA, de Seze J, Vermersch P, Hom-
burger HA, Wingerchuk DM, et al. Neuromyelitis opti-
ca and non organ- specific autoimmunity. Arch Neu-
rol. 2008;65: 78-83.

Papadopoulos MC, Verkman AS. Aquaporin 4 and neu-
romyelitis optica. Lancet Neurol. 2012; 11: 535-544.
Saadoun S, Waters P, MacDonald C, Bell BA, Vincent
A, Verkman AS, et al. Neutrophil protease inhibition
reduces neuromyelitis optica-immunoglobulin G-in-
duced damage in mouse brain. Ann. Neurol. 2012;71:
323-333.

Lucchinetti CF, Mandler RN, McGavern D, Bruck W,
Gleich G, Ransohoff RM et al. A role for humoral
mechanisms in the pathogenesis of Devic's neuromy-
elitis optica. Brain. 2002; 125: 1450-1461.

Bradl M, Misu T, Takahashi T, Watanabe M, Mader S,
Reindl M. et al. Neuromyelitis optica: Pathogenicity of
patient immunoglobulin in vivo. Ann. Neurol. 2009; 66:
630-643.

Ratelade J, Zhang H, Saadoun S, Bennett JL, Papado-
poulos MC, Verkman AS. Neuromyelitis optica IgG and
natural killer cells produce NMO lesions in mice with-
out myelin loss. Acta Neuropathol. 2012; 123: 861-872.
Chihara N, Aranami T, Sato W, Miyazaki Y, Miyake S,
Okamoto T, et al. Interleukin 6 signaling promotes
anti-aquaporin 4 autoantibody production from
plasmablasts in neuromyelitis optica. Proc. Natl.
Acad. Sci. 2011; 108: 3701-3706.

31.

32.

33.

Wingerchuk DM, Hogancamp WF, O'Brien PC, Wein-
shenker BG. The clinical course of neuromyelitis opti-
ca (Devic's syndrome). Neurology 1999; 53: 1107.
Wingerchuk DM, Banwell B, Bennett JL, Cabre P, Car-
roll W, Chitnis T et al. International consensus diag-
nostic criteria for neuromyelitis optica spectrum dis-
orders. Neurology.2015; 85:177-1809.

Papadopoulos MC, Verkman AS. Aquaporin 4 and
neuromyelitis optica. Lancet Neurol. 2012; 11:535-
544,



T. 136 OktwRpLloc — AekeuBplog 2022 181

IIeprotaukO Hoorvopiiikins Koiiudas

Pa@anA Mavvag', lwavvng Xatdnyewpyiou?, EAévn NtoUpou?,

Avtwvng XaAapadng®, Euyevia kagida®,Avactaocia MoAitn®,XtuAiava
AAe§avdpou®, ZwtnpouAa Adapidou?, Xpnatog MixénouAog?®, Avtpé MewpyaAAn?,
Inaptakog lopdavidng®, Avtuiyévn Mapyapitn®

T EmpeAntig B’ MaBoAoyiag, Mevikd Noookopeio YUpou Pagani MNavvag
2 AieuBuvtng NaBoAoyiag, Meviké Noookopeio ZUpou

3 Ei1bikeudpevog/n MaboAoyiag, Meviké Noookopeio LUpou

4 Yuvrtoviotpla AteuBdvtpia MabBoAoyiag, Meviké Noookopeio YUpou

5 AteuBuvtng lMevikég latpdg, Meviké Noookopeio ZUpou

YneuBuvog aAAnAoypagiag

Pa@anA Mavvag

TnA. emkowwviag: +30 2281360664
email: rafaildoct@®yahoo.gr

NEPIAHUH

H nwolvo@IALKr KOALTLC eival yla omavia KAWIKT ovToTnTa n omnoia xapaktnpidetal and duyénon nw-
OWOPIAWY OTOV EVTIEPLIKO CWARVA. MoAL Alya TEPLOTATIKA €Xouv dnuootleuTel. H KAWVIKN elkdva TiepL-
AQUBAvEL KOIALAKO AAyog, SldppoLd TIOL UTopEl va eival Kat alpgaTnen, Kat anwAela Bapoug. Mmopel va
elvat mpwTomabng r deutepomadng. 2Tnv TAPOLoA £pYACLa TAPOUCLAZETAL EVA EVOLAPEPOV KALVIKO
TIEPLOTATLKO, KAL PLa cLVTOWUN TTEEPLYPAPH TNG VOTOU.

AE€e1g-KAeLdLa: HwowogIAa, KoALTLG, didppola

A Case of Eosinophilic Colitis

Rafail Giannas', loannis Hatzigeorgiou?, Eleni Ntoumou?, Antonis Halavazis® ,Eugenia Skafida?,
Anastasia Politi®, Styliana Alexandrou?, Sotiroula Adamidou?®, Christos Mihopoulos3,
Andre Georgalli*, Spartakos lordanidis®, Antigone Margariti®

1- Registrar B’ Pathology, Syros General Hospital

2 Pathology Director, Syros General Hospital

3 Pathology Resident, Syros General Hospital

4 Pathology Co-ordinating Director, Syros General Hospital
% Director General Medicine, Syros General Hospital

SUMMARY

Eosinophilic Colitis is a rare clinical entity characterized by the infiltration of the gut by eosinophils: very
few cases have been reported. The clinical presentation includes abdominal pain, diarrhea, sometimes

©2022 EMnvikn latpikn EniBecdpnon 136: 181-183
Hellenic Journal of Medicine 136: 181-183



182

HJM

with bloody stools, and weight loss. It can be primary or secondary. In the present case is presented an
interesting case report, and a brief description of the disease.

Key words: eosinophils, colitis, diarrhea.

KALlVIKO tepLoTATIKO

>ta TEMN tou Nocookopeiou pag mpoonABe acbevrc 35
ETWY, AOYW EVTOVOL dLappOolkoL cuvdPOUOoL amod 20nue-
pOU XWpIg eppavn MpoopLEn aipatog. O acBevng Rrav
WYPOC, TAXLKAPOOC, ATUPETOS, UE APTNPLaKN Tileon
135/70 mmHg, opugetg 95 bpm, Sp02 96% ot Fi02 21%.
ATIO TOV £pYAOTNPLAKO EAEYXO SLATILIOTWONKE TIEPLPEPL-
Kr nwowo@hia: WBC 13470 K/uL, 16,56% nwolvoplAa
(.T.: 1-6%), KAl O ATMOAUTEG TIpES: 2230 K/uL nwouvo-
@Wa (.1 0-500). Artd Tov AouTtd £pyacTnELaKO ENEYXO:
glucose 116 mg/dL, urea 28 mg/dL, creatinine 1,4 mg/dL,
SGOT 20 U/L, SGPT 10 U/L, TBIL 1,75 mg/dL, RF 11,6, x0-
Anotepivn 139 mg/dL, Aevkwpata 7,1 g/dL, akBoupiveg
3,8 g/dL, TKE 2 mm/hr. H mayer kompavwy ntav BeTikr.
H KaAALEpYELO KOTIPAVWY KABWGE KAl N TIAPACLITOAOYIKN
KOTIPAVWY NTAV ApVNTIKEG.

0O aoBevng eixe vmoBAnBel oe KoAovookomnon Kat
amo TNV LOTOAOYLKN €€€Tacn Tou BAEvvoyovou Tou apl-
OTEPOVL NULCEDOG TOL TIAXEOC EVTEPOL OToL eixe dlarl-
OTwOel N dlaTNPNoN TNS APXLTEKTOVIKAG TWV KPUTITWY
Kal TG BAevvormapaywyng, Ue tkavh abgénon Twy Nwol-
VOPIAWY KUTTAPWY TNG TAENG Twv 60-80/MOT (¢.T. oTO
(PULOLOAOYIKO KOAoV 5-35/MOIM) avapeoa o0To QAEyUO-
VWOES KLTTAPLKO dlRBnua Tou xopiou, e cuvodd dnut-
oupyla NWOLWOPIAIKWY PLKpoanooTnuatiwy, eupryata
BLayVWOTIKA NWOWVOPIALKAC KOA(TIOAG.

ATIO TO ATOULKO AvVAUVNOTIKO TPO €TouG eixe Tebel
n dwayvwon tbavrng AavBavoucag guuatiwong emel-
Ta and BeTikn @uuatwoavtidpacn (Mantoux) omote
Kat eixe Adpel aywyn pe tooviadidn tnv omola eixe oL
AKOWEL TPV TNV OAOKANPWON TNG AOYW Tpavoaulva-
oawdiag. Zto Noookopeio pag dlevepynBnke ek VEOU
test Mantoux Kal To anmoTeAeoua NTav TAAL BETIKO pe
dlapeTpo avtidpaong d=18mm. Ta evprjuata avtd dev
emBepalwbnKay MAVIWG Pe €€€TACN Y-VTEPPEPOVNG
(QuantiFERON). ATto TOV ATEIKOVIOTIKO EAEYXO UE Ag0-
VIKEG ToPoypapieg Bwpakog katl kKoiag dlamotwbnke
QTMOTITAVWUEVOC 620¢ SLAPETPOL 4 MM OTO BWPAKA KAl
peoevteplol Aeppadevee dlapeTpou €we 11 mm otnv

KoWkla. O aoBevinG QVTIUETWTUOTNKE CLVTNPENTIKA Kal
eAaBe e€LtnpLo.

Mepiypayn vocou

Ol NWOWVOPIAIKEG YAOTPEVIEPIKEG OLATAPAXEG OLVL-
OTOLV pla opdda pAeypovwdwWY dlatapayxwy Tou ya-
OTPEVTEPLIKOVL CUCTAPATOC TIOL YapakTnpidovral amd
€L0BOAN NWOLWVOPIAWY KUTTAPWY OTO EVIEPIKO TOLXW-
ha. Mmopetl va eival mpwtomnabeic f devtepomnabeic
0g GAAQ aiTla OTWG YaoTPOOLoOMAYLKT TIAALVOPOUNGN,
yaotpitida amod Helicobacter Pylori, umepnwovo@IAL-
KO oLvbpopo (HES, katd To omoio umdpxel oonon
NWOWVOPIAWY 0 TIOAAD Gpyava Omwe Kapdld, Tvelpo-
VEG, EVTEPO), VOONUATA OLVOETIKOL (OTOU, ayyelitideg
(Churg-Strauss ayyelitida), Aeypovwodn vooruata Ttou
evTepou, KakonBela, olvdpopo Tolosa-Hunt (upnAd
emnineda opou IgE, kepaAaAyia, o@BaApomAnyia, Tapd-
Avon kpaviakwy velpwv) (5) , TPOoBOAR ano Tapdolta
OTwG €AUwvBeg (Strongyloides stercoralis, Enterobius
vermicularis, Trichuris trichiura) kat poknteg, f edppa-
Ka OTIWG N vampogevn, n KAodarivn, n kapBauademivn,
N PLPAUTIKIVN, O XpLOOG, To tacrolimus @. Mmopel va
TIPOORAAAEL TUNUATA TOU YACTPEVTEPIKOL CWANVA Ao
TOV OLOOPAYO EWGE KAl TO KOAOV. H TpwToTadng nwot-
VOPLALKT KOATIOO TIOAAEG (pOpEG OxeTileTal e atoTia,
Kuplwe aAAepyla o TPOPES G vATLA KAl HECW SLEYEP-
ongG T-AEUPOKLTTAPWY pn OxeTL{OPevn pe IgE oe veoug
eviAlkeg @),

H nwovo@LAikn KoALTIS elval tdlaitepa omavia, Pe Te-
pLypagr Alywv povo TEpLOTATIKWY PEXPL onuepa. H oma-
VIOTEPN Hop®r elval n cuvdualopevn Pe ackitn MAOUGCLO
og nwowoeAa (2). O erumolacpdg otig H.MA. elval
2-3/100000 dToua oTov YeVIKO TIANBuopo (0.003%) ©). Al-
aylyvwokeTtat oto 0,1% Twv Bloplwy OTouG acBevelc
Tou LTIOBAAAOVTAL OE KOAOVOOKOTINON yla dlepevvnon
dldppotag @. Eival emopgvwg omavia vooog: 0TO XPOVIKO
dldotnua 1970-2010 aveuvpiokovtal oto PubMed dnuo-
OleOELG Ol OTIOIEC KATAVEUOVTAL WG £ENG ¥
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H KALVIKN €lkOVa cuvioTatal oe KOIALAKO AAYog, dLdp-
pota (Ue 1 xwplc TpoOoULEN alpaTog), Kat anwAela Bapoug.

H dayvwon tiBetal ye Tnv mapoucia MEPLPEPIKNG
nwowo@IAiag oe ouvdLACPO PE LOTOTIABOAOYLIKN €E€-
Taon Otmou dlarotwveTal n dtnénon Tou TOLXWHATOS
TOU KOAOU amd NWooEAa M. O evOOOKOTUKOG EAEYXOG
umopel va exel wg eupnuata oidnua BAevvoydvou Tou
KOAOU, €TI{ONG £pLBNUA KATA TOTIOUG, I KAl EEEAKWOELG.
H Blowia deixvel nwaovo@Aikr dtnBnon TG uTtoBAEV-
voyoviag otolBadac tou yopiou (lamina propria) pe eme-
KTAON OTOV AELOPUOKUTTAPLIKO BAevvoyovo (muscularis
mucosa) KaBwge Kal uToRAevVvoyoviwg, OTov PTopet va
uTtdpxeL oldnua. Emiong pmopel va umdpyouv amootn-
HATLA KPUTITWYV. 2TO (PUCLOAOYIKO KOAOV O aplBpog Twv
NWOWOPIAWY KupaiveTal petagy 5-35/MOTM M@,

H Beparmeia mokiAAel avdloya pe to TuBavo aitio
Kal ouviotatal oe KAataAAnAn dlalta e@pocov LTIApyXEL
aAAepyla og kamota Tpo@n (Kuptwg ota vAaTua). Egpdoov
ATIOKAELOTOUY GAAQ alTia, OTWG TAPACLTIKY AolpwEN
anod €APWVOEG, OpLOPEVA PAPHAKA KATL, KAl CLVETIWG
TIPOKELTAL Y1A TIPWTOTIAB NWOWVOPLALKH KOALTLOQ, HOKL-
PAZeTal N anmoTEAECUATIKOTNTA BEPATEVTIKWY OXNUA-
TwV pe YAUKoKopTikoeldn, oe doocohoyia avdioyn Tng
XOPNYOUUEVNG YLa PAEYHOVWOELG VOOOUG TOU EVIEPOU,
n acaBelompivn, fj B-pepkarntoroupivn .

Tupmepaopata
To TMepLloTaATIKO TIOU avTldeTwWTicape oTto Noookopeio
pag eixe LOTOAOYIKA OLATILOTWHEVN NWOLWVOPLALKN KOAL-
T6a. Auth elvat eite mpwTonaBng, eite devtepomnadng
oe AAAO aitlo. Agv dlamotwenkay eAPVBeg amod tnv
TIAPACLTOAOYIKN €€eTaon Kompdvwy. Agv eixe AdBel
TIPONYOUHEVWG KATIOLO aTo TaA PApHaKa Tou eival yvw-
0TO OTL PTopel va TIPOKAAECOLY NWOWVOPLALKH KOALTL-
ba. Aev eixe and Tov ponyndevTa eAeyxo dlarotwoel
ayyelitida, voonua cuvdETIKOL LOTOU, KakonBela, ouTe
UTINPXE YVWOTO LOTOPLIKO aAAEpyLag oe TpoYeG. To povo

AANO evpNUA elval oL BETIKES puPATVOavVTIOpAcelg (ot
oTmoieg dev eMApKoULY yla va Tebet n dlayvwon Tng Aav-
Bdvouoag euuatiwong) Aoyw Twv omolwv elxe AdBel
aywyn pe woovialidn.

O aoBevng ouvexloe tnv dlepelivnon Kal TNV avtide-
TWTILON TNG NWOWOPIALKNG KOALTIOAG amo Tnv omola £ma-
Oxe o€ TpLToBabuLo voookopeio. Ekel eT€BN N dLdyvwon
PLPATIWOWYV dLATAPAXWY TOL EVIEPOU, OTIOTE KAl EYLVE
ETAVEVAPEN Kal OAOKANPWON TNS Aywyng Ke ooviadion.

AlQTOTWVYOULPE OTL OTNV OTtAvLA TEEPITTWOon TepLoTa-
TIKOU NWOWVOPIALKAG KOALTIOAG eival onuavTikn n ole-
pelivNon yla TNV avevlpeon alTiou Tou Teavoy Tpodo-
TNoE TNV NWOWOPLALKT KOALTLOA.
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SUMMARY

Objective: TTo study the associations between artificial sweeteners from all dietary sources (beverages, but
also table top sweeteners, dairy products, etc), overall and by molecule (aspartame, acesulfame potassium,
and sucralose), and risk of cardiovascular diseases (overall, coronary heart disease, and cerebrovascular
disease).

Design: Population based prospective cohort study (2009-21).

Setting: France, primary prevention research

Participants: 103 388 participants of the web based NutriNet-Santé cohort (mean age 42.2+14.4, 79.8%
female, 904 206 person years). Dietary intakes and consumption of artificial sweeteners were assessed by
repeated 24 h dietary records, including brand names of industrial products.

Main outcome measures: Associations between sweeteners (coded as a continuous variable, log10 trans-
formed) and cardiovascular disease risk, assessed by multivariable adjusted Cox hazard models.

Results: Total artificial sweetener intake was associated

with increased risk of cardiovascular diseases

(1502 events, hazard ratio 1.09, 95% confidence interval 1.07 to 1.18, P=0.03); absolute incidence rate in
higher consumers (above the sex specific median) and non-consumers was 346 and 314
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per 100 000 person years, respectively. Artificial sweeteners were more particularly associated with cere-
brovascular disease risk (777 events, 1.18, 1.06 to 1.31, P=0.002; incidence rates 195 and 150 per 100 000
person years in higher and non-consumers, respectively). Aspartame intake was associated with increased
risk of cerebrovascular events (1.17, 1.03 to 1.33, P=0.02; incidence rates 186 and 151 per 100 000 person
years in higher and non- consumers, respectively), and acesulfame potassium and sucralose were associat-
ed with increased coronary heart disease risk (730 events; acesulfame potassium: 1.40, 1.06 to 1.84, P=0.02;
incidence rates 167 and 164; sucralose: 1.31, 1.00 to 1.71, P=0.05; incidence rates 271 and 161).

Conclusions: The findings from this large scale prospective cohort study suggest a potential direct associ-
ation between higher artificial sweetener consumption (especially aspartame, acesulfame potassium, and
sucralose) and increased cardiovascular disease risk. Artificial sweeteners are present in thousands of food
and beverage brands worldwide, however they remain a controversial topic and are currently being re- evalu-

185

ated by the European Food Safety Authority, the World Health Organization, and other health agencies.
Systematic review registration: ClinicalTrials.gov NCT03335644

Introduction

The harmful effects of added sugars on various health out-
comes including cardiometabolic disorders have been exten-
sively studied, meta-analysed'? and are currently recognised as
major risk factors by public health authorities. In particular, the
World Health Organization recommends that less than 5% daily
energy intake should come from free sugar.® Artificial sweet-
eners emerged as an alternative to added sugar that enabled
the sweet taste to be reproduced without using sugar and
therefore reduced calorie content from free sugar, which was
highly appreciated by consumers.* Artificial sweeteners cur-
rently represent a $7200m (£5900m; €7000m) market globally,
with a 5% annual growth projected to attain $9700m by 2028.°
An extensive number of brands worldwide contain these food
additives, especially ultra-processed foods such as artificially
sweetened beverages, some snacks, and low calorie ready-to-
go meals or dairy products; overall more than 23 000 products
worldwide contain artificial sweeteners.® Artificial sweeteners
are also directly used by consumers as table top sweeteners
instead of sugar. Acceptable daily intakes for each artificial
sweetener have been set by the European Food Safety Author-
ity (EFSA), the United States Food and Drug Administration, or
the Joint Expert Committee on Food Additives. Nonetheless,
they remain a topic of controversy and are currently undergo-
ing a re- evaluation by several health authorities, including the
EFSA” and WHO.8

Some experimental in vivo and in vitro studies, observational
studies, and human randomised controlled trials investigated
early markers of cardiovascular health, for example, weight sta-
tus,”"? hypertension,” inflammation,'* vascular dysfunction,’
"6 or gut microbiota perturbation’?° in association with con-
sumption of artificial sweeteners or artificially sweetened bev-

erages. Most of these studies suggested adverse effects,"?°
and few suggested neutral or beneficial properties.®'® Although
the results were mixed, this literature generally supports a po-
tential involvement of artificial sweeteners in cardiovascular
health, with plausible mechanisms.?"%

Cardiovascular diseases (CVDs) are the leading cause of
death worldwide.?* Randomised controlled trials have not di-
rectly assessed the impact of artificial sweetener intake on hard
endpoints such as CVD risk for ethical reasons. Similarly, obser-
vational prospective studies have not directly investigated the
association between artificial sweetener intake (mg/day) and
CVD risk, but several have used artificially sweetened beverage
consumption (millilitres or servings/day) as a proxy to explore
these associations with conflicting results.?2232534 One of these
studies was performed in the NutriNet-Santé cohort?® and
found that sugary drinks and artificially sweetened beverages
were associated with increased CVD risk. Systematic reviews
and meta-analyses® ¢ have suggested direct associations be-
tween artificially sweetened beverages and CVD risk. The WHO
2022 report on the health effects of artificial sweeteners nota-
bly observed associations between consumption of beverages
with artificial sweeteners (used as a proxy) and some interme-
diate markers of CVD; including a modest increase in the unfa-
vourable total cholesterol to HDL cholesterol ratio (meta-anal-
ysis of four randomised control trials), and an increased risk of
hypertension (meta-analysis of four prospective studies). The
international health authority also identified an increase in CVD
mortality, and in the incidence of cardiovascular events and
strokes associated with greater intake of soft drinks containing
artificial sweeteners (meta-analysis of four randomised control
trials). However, prospective studies remain limited and the
level of evidence for these associations is still considered low
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by WHO.® Additionally, because artificially sweetened beverag-
es only represent part of the total artificial sweetener intake,
it is crucial to consider all dietary sources in causal studies.

In this context, our objective was to conduct a large scale
prospective study using quantitative data to investigate the
associations between consumption of artificial sweeteners
(mg/day) from all dietary sources (beverages but also table
top sweeteners, dairy products, etc), overall and by type (as-
partame, acesulfame potassium, and sucralose), and risk
of CVD (overall, coronary, and cerebrovascular). Our study
was performed within the population based NutriNet- Santé
cohort, which includes detailed information on commercial
names and brands of industrial food consumed.

Methods

Study population and data collection

This study was based on the prospective NutriNet- Santé e-co-
hort, launched in France in May 2009, with an open ongoing
enrolment of volunteers. The main objective was to investigate
the relations between nutrition and health.®” Participants are
French adults, aged 18 years or older, with internet access, re-
cruited from the general population by means of multimedia
campaigns. They are followed through their personal account
created at inclusion on the study website (https:/etude-nu-
trinet-sante. fr/). Immediately after enrolment, each person

completes five online questionnaires about diet (24 h dietary
records, detailed below), health (eg, personal and familial his-
tory, prescription drug use), anthropometric data (height and
weight®® ), lifestyle and sociodemographic data (eg, date of
birth, sex, education level, professional occupation, smok-
ing status, number of children®?), and physical activity. Physi-
cal activity levels were defined based on the validated seven
day assessment International Physical Activity Questionnaire
(IPAQ).“" All activities declared by participants were converted
into metabolic equivalentoftask(MET)minutesperweekaccord-
ing to the compendium of physical activities.> Three levels
of physical activity were defined: low (<600 MET- min/week),
moderate (600-1500 MET-min/week), and high (>1500 MET-
min/week) using standardised IPAQ processing guidelines.41
For instance, 600 MET- min/weekisequivalentto150min/week-
ofmoderate intensity (4 METs) physical activity or 75 min/week
of high intensity (8 METs) physical activity.

Each person included in the NutriNet-Santé cohort provides
informed consent electronically. The study is registered at Clini-
calTrials.gov (NCT03335644), conducted according to the Dec-
laration of Helsinki guidelines, and approved by the Institutional
Review Board of the French Institute for Health and Medical
Research (IRB-Inserm) and the Commission Nationale de I'In-
formatique et des Libertés (CNIL No 908450/909216).

Table 1 | Baseline characteristics of the study population, NutriNet-Santé cohort, France, 2009-21 (n=103 388)
Categories of artificial sweetener intakes*

Characteristics All participants Non-consumers Lower consumers Higher consumers P waluet
Mo af participants (%) 103388 65028 (62.90) 19221 (18.5%) 19139 (18.51) At
Age, years [mean [.‘_'sD}} 42.22 [14.41) 42.96 (14.64) 41.54 (14.42) 35.97 (13.35) (001
Femaleser 82485(79.78)  50160(77.14)  16200(84.28)  16125(84.25)  «0.001
Boudy mass index (mean (S0)) 2359 (4.33) 23.21 (4.06) 23.68 (4.29) 24.79 (5.99) 0001
Family history of CVD 28053 (27.44) 17 788 (27.69) 5312 (27.84) 4953 (26.2) 0.001
Prewalen] hypercholesieralemia 7696 (7.44) 4525 (6.96) 1676 (B.77) 1495 (7.81) 0.001
Prewalen] hypeririglycenidemia 1321 (1.28) 709 (1.09) 280 (1.46) 332 (1.73) 0,001
Prevalent hypertension F125 (6.85) 4297 (6.61) 1448 (7.53) 1380 (7.21) 10,001
Educatian level 0,001
Na 16652 (16.24) 10E14 (16,7E8) 2935 (15.37) 2903 (15.3) =
Y5, €2 years 16282 (15.88) 10324 (16,02) 2897 (15.18) 3061 (16.13) =
_Yes, 32 years 69577 [67.87) 43308 (67.20) 13 258 (59.45) 12010 (58.57) -
Smoking status 10001
Current 14 B94 (14.43) 93BT (14.55) 2292 (11.93) 3215 (16.81) =
Foarner 41307 (39.98) 25533 (39.30) 7895 (41.08) TET4 (41.16) =
Never 47 121 (45.61) 30052 (66.25) 2028 (46.9E) B041 (62.03) =
Physical activity leveld 10001
Low 21823 (21.11) 13374 (20.57) 5167 (21.68) 42832 (22.37) -
Moderate 3IBITE(37.17) 23937 (36.81) 7420 (38.60) 7019 (36.67) =
High 2BBEE (27.92) 18E07 (28.92) 5070 (26.38) 4991 (26.08) —
Humber of 24 h dietary records (mean {SE]) 5.59 (3.05) 5.31 (3.01) 6.81 (3.10) 5.28 (2.83) <0001
Enesgy Intake without aleohol, keal/day [mean (S0]) 1898.02 (469.80) 1911.4 (477.34) 188843 (432.76) 1BE219(47F7.55)  «0.001
Alcohal intake, g/day (mean (50)) 771011.71) 8.05 (12.19) 7.51 (10.79) 679 (10.88) <0001
SFA intake, giday (mean (30)) 33.18(1213) 33.59(12.29) 33,16 (11.19) 31.81 (12.39) 40001
PUFA intake, g/day (mean (SO9) 11.5 (4.94) 11.63 (5.17) 11.31 (4.30) 11.25 (4.75) 0,001
Sodium intake, mg/day (mean (50]) 270538 (880.94) 265B.58 (B97.29) 2711.43 (B12.38) 272243 (890.75) 0003
Dietary fibre intake, gfday (mean {S00) 19.4 (7.19) 19.75 [7.48) 18.93 (6.26) 18.69 (7.00) 0001
Total sugar intake, gfday (mean (SO}) 9269 (33.11) 92.11(33.49) 9462 (30.56) 92.73 (34.16) 0001
Added sugar intake, gfday (mean (SO0 38.76 (23.73) 38.5 (23.54) 40.3 (22.46) 38.12 (25.51) 00,001
Percentage of energy from added sugar (mean (50])  8.20 (4.18) 8.12 (8.16) B.58 (3.95) B10(4.45) 0001
Sugary drinks, mL/day (mean (500) 47.84 [106.70) 4277 (103.87) 55.15 (97.73) 57.72(122.53) 0001
Non-aleoholic beverages with no added sugars, mL/day 10B8.67 (536.6) 1063,93 (529.2%) 109254 (517.02) 1168.85 (571.66) 0001

(mean (30()



T. 136 OktwPploc — AekeuBplog 2022

187

Table 1 | Baseline characteristics of the study population, NutriNet-Santé cohort, France, 2009-21 (n=103 388)
Categories of artificial sweetener intakes*

Characteristics All participants MHon-C0onsumers Lower cansumerns Higher consumers Pwaluet
Fruit and vegetable intake, g/day (mean (50]) 404.83 (220.04) 405.35 (222.68) 39773 (196.93) 396.59 (232.24) 10,001
Red and processed meat intake, gfday (mean (0]} T6.41 (52700 74.53(53.27) 76.10 (46.75) 83.09 (55.89) 0,001
Whole-grain food intake, g/day (mean (SDJ) 34,16 [45.97) 35.71 (49.186) 31.42 (38.40) 31.66 (41.29) 40,001
:.Il.tra-p{r\tgau;std foods intake, % of the diet in g/day 17.40 [(9.90) 1596 (9.12) 17.42 (8.51) 22,27 (11.92) 0,001
rmean )

Weight loss diet during the first two years of follow-up 17585 (17.01) _ 7729(11.89)  3654(19.01)  6202(3241)  «0.001
Autificial sweetener intake, mg/day (mean (S0)) 15.76 [48.57) .00 (0.0 7.46 (4.95) 7762 (B9.33) 0001
Aspartame (E95 1) intake, mg/day (mean (S0) 9.13 (30.95) 0.00 (0.00) 3,16 (3.98) 46,13 (58.91) 0,001
Acesulfame potassium (EF50) intake, mg/day 460 (14.90) 0,00 (0.0 271 (279 2214 (28.43) 40001
(mean (S00)

Sucrabose (E955) intake. mg/day (mean (S0)) 1.59 (16.17) 0,00 (0.0} 1.08 (1.94) 7.49 (36.95) 40,001

OvVD=cardicovasoular disease; PUFA=polyunsaturated fatly acid; SD=standard deviation; SFA=saburated falty acid.

Walues are numbers (percentages) unless stated othensise. 1 kcal=4.18 K=0.00418 M)

*Categories of consumption wene defined &5 non-congumiers, bower consumers, and higher confumers, separated by the Sex $pecific median among congumers, that i, 16.44 mg/day in men and

18,44 mg/day in women.

TP vailues for crude eomparisan betwsern the thees casegosies of swestener intake by snalysis of variance or ¥ test when appropriste.
tAvailable for 89 067 pamicipants, categorised inta high, moderate, and low catagonies according ba Intematiconal Physical Activity Questionnrain guidelines.

Dietary assessment

Three non-consecutive days of 24 h dietary records were
randomly assigned over a two week period, at baseline, and
every six months thereafter. During those recording days (two
weekdays and one weekend day) participants indicated all
foods and beverages consumed during the three main meals
and any other eating occasions, and in what quantities, using
validated photographs and standard serving containers43 or
by directly entering the amount (in grams or millilitres). All 24
h dietary records provided during the first two years of each
person’s follow-up were averaged to obtain baseline diet. This
represents a reliable estimate of consumption habits, while re-
specting the prospectiveformatique et des Libertés (CNIL No
908450/909216). design and guaranteeing sufficient delay
between consumption and CVD outcomes. Intakes of energy,
alcohol, and nutrients were assessed using the NutriNet- Santé
food composition table (=3500 food/beverage items*). Nutri-
tional contributions of mixed dishes were estimated by stand-
ard French recipes defined by nutrition professionals. Dietary
assessment through these 24 h dietary records were validat-
ed against interviews by a trained dietitian*® and against blood
and urinary biomarkers.*#” The basal metabolic rate and the
Goldberg cut-off method enabled any under reporting to be
identified*®*; participants who under reported were excluded
from the analyses. Supplementary method 1 gives details of
methods used to identify under reporting.

Artificial sweetener intakes

Chazelas and colleagues described the quantitative evaluation
of food additive consumption in participants of the Nutri-
Net-Santé cohort.57 Briefly, food additive intakes, including artifi-
cial sweeteners, were assessed through the interactive online 24
h dietary record tool, in which commercial names and brands of
industrial products consumed could be recorded. The presence
of food additives was first determined for each food and bever-

age using ingredients lists available from three large scale food
composition databases: Open Food Facts (https://world.open-
foodfacts.org/)6; the French food safety agency database Ogali
(https://www.oqali. fr/ogali_eng/)52; and Mintel's Global New
Products Database.53 Doses of additives were determined by
around 2700 assays performed by accredited laboratories, re-
quested by the Nutritional Epidemiology Research Team or by a
consumer association (UFC Que Choisir). These quantitative
data were completed by average doses per food group provided
by EFSA and the Joint FAO/WHO Expert Committee on Food Ad-
ditives.54 Food additive composition data were matched by date
to account for possible industrial reformulations and changes in
additive composition (date of consumption was considered to
match the product to the closest consumption data). Supple-
mentary method 2 gives additional information on food additive
and artificial sweetener intake assessment.

Table 2 | Associations between intake of total artificial sweeteners, aspartame,
acesulfame potassium, and sucralese and overall cardiovascular diseases, corsnarny
hean diseaxtes and cerebrovascular diseases, Nutribet-Samté cohort, Framoe, 2009-21
[n=10% 388)

Outcome and exposere Hazard ratho (95% CI) P value
Cardiovasculsr diseases (p=1507]

Total snificial sweelenes 1.0%(1.01 16 1.1%) 0.al
Aspariame 103 (09410 1.14) X
Aresulfame potissium 118 (09816 1.41) Q.08
Sutralose 1.11 (092 10 1.9£) 1]
Cosonary heart diseases n=710)

Total antificial sawsstensm 1.02 (091 10 1.14) ary
Aspariame 0.91 (078 10 1.04) 23
Acesislfame potassium 1.40 (1.06 1o 1.84) 002
Sutralose 131 (10010 1.71) Q05
Cerebrevascular diseases (n=777]

_Total antificial swteners 1.18 (10610 1.31} 0003
Asrariame 117 (.03 10 1,33) a2
Acwsllame potassium 101 (079 i 1,39 03

_SucrMlost 099 (076 10 1.35) 093

W ian Tl Eomis T Gwirall cardncinc ulie, coronary hedrt, Snd conEnnascule depdses wive 4l 9.0
FENTL: DRTRON years wese P04 105, 504 270, and S0L 159, respeciively. Exposere sas coded 2 log 1008
ariificlal sweeiener infske In mgd/daye 1. Maln medels were sdested lor ape fime scalel. ses, phybcal activity
[categoeical: imtemational Prysdoal Activity Questionnaine variable: high, modemie, low, missing value], smoling
statirs (rategorical rever, fomner, cument smiioed), namber of smoked digaretes (s packyears (onSinuout),
righer educational level [Categoeical: bess Tham high wownol degres, 12 years ahier high schod degree, nl yras
afier high sohool degres], Eamily hisory of cardowasculas dhesoe (Latsgoncal: v, aaj, energy intake withaut
aleohiol {earinusi: kel /o), daidy itakes (contieous: /e of okl sofiom, witrated [y aci,
psbrarraturated Ry adicts, BBee, ujal, uil and veetabies, sed asd processed meal Modeh seie Blss
ity ddiuitied ko ymapetimier istake ether than the are adeed (ool fug)

For this study, we were able to estimate intakes of aspartame
(European food additive identification number E951), acesul-
fame potassium (E950), sucralose (E955), cyclamates (E952),
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saccharin (E954), thaumatin (E957), neohesperidine dihydro-
chalcone (E959), steviol glycosides (E960), and salt of aspar-
tame-acesulfame potassium (E962) and to create a sum varia-
ble labelled total artificial sweeteners

Cardiovascular disease determination

Throughout follow-up, biannual health questionnaires and
a permanently open personal health interface on the study ac-
count allowed participants to report any new health events, med-
ical treatments, and examinations. For each incident CVD event
declared, participants were contacted by a physician of the team
and asked to provide any relevant medical records (eg, radiolog-
ical reports, electrocardiogram, angioplasty). When necessary,
the study physicians contacted the patient's physician or any
hospitals providing treatment to collect additional information.
These medical data were reviewed by physician experts. An in-
vestigation was also conducted by the physicians of the Nutri-
Net-Santé study by contacting the participant’s family or their
physician when no connection to the study website was made
for more than a year. Beyond this proactive health follow-up, data
were paired with the medico-administrative databases of the na-
tional health insurance system database (SNIIRAM) and the na-
tional mortality registry (CépiDC), thereby limiting potential bias
due to people with CVD not reporting their disease to the study
investigators (further information available in supplementary
method 3). International classification of diseases clinical modi-
fication, 10th revision, was used to classify CVD.55 For this study,
firstincidence of CVD, coronary heart disease (myocardial infarc-
tion, code 121; acute coronary syndrome, code 121.4; angioplasty,
code Z95.8; angina pectoris, code 120.0), or cerebrovascular dis-
ease (stroke, code 164; transient ischaemic attack, codes G45.8
and G45.9) diagnosed between inclusion and 5 October 2021
were considered as events and investigated in the analyses.

Statistical analyses

Participants with at least two valid dietary records during the
first two years of follow-up were included in the analysis. Those
with prevalent CVD or pre-existing diabetes were excluded. To
limit reverse causality bias (particularly sensitive when sugar
was substituted by artificial sweeteners), participants with CVD
diagnosed during the first two years of follow-up were also ex-
cluded. Supplementary figure 1 presents a flowchart showing
detailed selection of the study population.

We classified participants into three categories of artificial
sweetener consumption: non-consumers, lower consumers
(participants with artificial sweetener intake below the sex spe-
cific median among consumers), and higher consumers. Base-
line characteristics (sociodemographic, health, lifestyle, dietary
intakes) were assessed for each category and compared using

X2 tests for categorical variables and analysis of variance tests
for continuous variables (table 1).

Associations between artificial sweeteners, overall and the
most represented (aspartame, acesulfame potassium, and su-
cralose, consumed by more than 5% of participants), and CVD
(overall, coronar heart disease, and cerebrovascular disease)
were investigated using multivariable adjusted Cox proportional
hazard models (table 2). Participants contributed person time
fromtheir inclusion in the cohort until the date of CVD, date of last
follow-up, date of death, or 5 October 2021, whichever occurred
first. We first tested dose-response analyses using the restricted
cubic spline (RCS) functions with the SAS macro developed by
Desquilbet and Mariotti.56 Given the logarithmic profile of the as-
sociations suggested by the RCS curves (supplementary fig 2)
and to account for the large proportion of non-consumers (espe-
cially for each specific artificial sweetener), artificial sweetener
intakes were log transformed (log10 of sweetener consumption
in mg/g+1) to compute continuous models (+1 was uniformly
added to all consumptions because log(0) is not allowed). The
continuous model was used as the primary analyses to obtain
hazard ratios and 95% confidence intervals. Supplementary ta-
bles 1 and 2 present models using three categories (non-con-
sumers, lower consumers, and higher consumers, separated by
the sex specific median) and four categories (non-consumers
and sex specific consumers in thirds) of sweetener consump-
tion.

The main models were adjusted for several variables suspect-
ed or known to be associated with diet and with CVD risk: socio-
demographic (age, sex, educational level), lifestyle (smoking sta-
tus, number of smoked cigarettes, physical activity), and health
(family history of CVD) factors, and food groups and nutrients for
which a role in CVD cause has been strongly suggested57-65:
energy intake without alcohol, alcohol, sugar, sodium, saturated
fatty acids, polyunsaturated fatty acids, fibre, fruit and vegeta-
bles, and red and processed meat. We added a table showing
the rationale for selection of each covariate and information on
how they were collected and measured (supplementary method
4). Analyses by specific artificial sweeteners (aspartame, acesul-
fame potassium, and sucralose) were additionally adjusted for
other artificial sweetener intakes. Multiple imputation by chained
equations66 was applied to handle any missing values for co-
variates (15 imputed datasets; supplementary method 5). Cox
proportional hazard assumption was verified using the rescaled
Schoenfeld type residual method (supplementary fig 3). Com-
peting risks were accounted for in all analyses using cause spe-
cific Cox models,67 with death considered a competing risk for
CVDs, coronary heart diseases, and cerebrovascular diseases.
Additionally, cerebrovascular events were considered competing
risks for coronary heart diseases and vice versa. Supplementary
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table 3 presents results from competing events. Cumulative in-
cidence graphs were also plotted using the Fine and Gray model
(presented in supplementary fig 4).

Associations were computed separately for each type of cer-
ebrovascular or coronary disease event: myocardial infarction,
acute coronary syndrome, angioplasty, angina pectoris, stroke
and transient ischaemic event (supplementary table 4), and for
all CVDs except transient ischaemic events. We also investigat-
ed associations between CVD risk and artificial sweeteners from
beverages and from solid food (supplementary table 5). Substi-
tution analyses were performed by entering added sugars and
artificial sweeteners into the model. Hazard ratios and 95% con-
fidence intervals for substituting artificial sweeteners for added
sugars were estimated using the difference in coefficients ob-
tained from this model. Supplementary method 6 presents these
analyses. Formal interactions between body mass index (<25 or
>25) and artificial sweeteners were tested for each outcome by
entering the product of the two variables into Cox models.

We performed a sensitivity analysis in which we doubled the
requested minimal number of 24 h dietary records (excluding
participants with less than four records; supplementary table
6). Additionally, we computed models with artificial sweetener
intakes coded as time dependent variables across the whole
follow-up period (supplementary table 6). Other sensitivity analy-
ses were also performed, with further adjustments for prevalent
dyslipidaemia, for healthy and western dietary patterns (derived
by principal components analysis) instead of food groups, add-
ed sugar intakes instead of sugar, proportion of ultra- processed
foods in the diet, weight loss or calorie restricted diet, weight
variation during follow-up, number of 24 h dietary records, body
mass index, and social desirability score68; and analyses without
excluding prevalent diabetes (details presented in supplementa-
ry table 6). All tests were two sided, and P<0.05 was considered
statistically significant. We used the statistical analysis software
SAS, version 9.4 for analyses.

Patient and public involvement

The research question developed in this article corresponds to
a concern expressed by some participants involved in the Nutri-
Net-Santé cohort, and bythepublicingeneral.Participantsinthes-
tudyare thanked in the Acknowledgments section.

Results
Descriptive characteristics
Overall, 103388 participants were selected from the Nutri-
Net-Santé cohort. Mean age at baseline was 42.2 years (stand-
ard deviation 14.4), 79.8% were women, and the mean number of
24 h dietary records during the first two years of follow-up was
5.6 (standard deviation 3.1). Supplementary figure 5 shows the

distribution of the number of 24 h dietary records per person.
Among the overall cohort, 0.94% (n=1639) participants have died
since their inclusion (981 in the present population study) and
9.4% (n=16 306) dropped out because they did not want to re-
ceive any more questionnaires. A total of 37.1% of participants
consumed artificial sweeteners. The average intake of artificial
sweeteners was 15.76 mg/ day among all participants and 42.46
mg/day among consumers only, which corresponds to approxi-
mately one individual packet of table top sweetener or 100 mL of
diet soda.69 70 Among participants who consumed artificial
sweeteners, mean intakes for lower and higher consumer cate-
gories were 7.46 and 77.62 mg/ day, respectively. Compared
with non-consumers, higher consumers (unadjusted compari-
sons) tended to be younger, have a higher body mass index, were
more likely to smoke, be less physically active, and to follow a
weight loss diet; they had lower total energy intake, and lower al-
cohol, lipid (saturated and polyunsaturated), fibre, carbohydrate,
fruit and vegetable intakes, and higher intakes of sodium, red and
processed meat, dairy products, and beverages with no added
sugar (table 1). Aspartame, acesulfame potassium, and sucra-
lose contributed to 58%, 29%, and 10% of total artificial sweeten-
er intakes, respectively (fig 1). Soft drinks with no added sugar
accounted for 53% of artificial sweeteners; table top sweeteners
were also an important vector (30%), as well as artificially sweet-
ened flavoured dairy products (eg, yoghurts, cottage cheese, 8%;
fig 2). As shown in supplementary figure 6, food group contribu-
tions varied for each artificial sweetener; for example, table top
sweeteners contributed to 48% of aspartame intake, followed by
soft drinks with no added sugar (41%), whereas acesulfame po-
tassium and sucralose were both mainly provided by the con-
sumption of soft drinks with no added sugar (76% and 78%, re-
spectively). Participants who consumed artificial sweeteners
tended to consume more than one type of the main artificial
sweeteners, and 7.23% of the total participants consumed all
three of the main types (supplementary fig 7).

Aspartame (E951)
579N

Others® L8%
Sucralose (E955) 10.1%

Acesullmg
patassivm
(ES500 29.2%

Fig 1 | Relative contribution of each specific artificial sweetener to the total intake

ol antificial sweeteners (%), MutriNet-S5anté cohort, France, 2009-21 (n=103 J88).
*Cyclamates (E9532), saccharin [E954), thaumatin (E957), neohesperidine
dilvydrachalcane (E959), steviol glycoside (EP60), aspartame-acesulfame salt (E962)
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Fig 7 | Relative contribetion of sach food group te the total intake of artificial
swnEteners (%), Netriket-Santd cohedt, France, 200921 (s=103 388). *Used as tablets,
liguid, o powder, added by the participants in yoghurts, hot drinks asd $o os, o

for cooking. tHigh pretein food substitutes, sugary foods, coskies, bisouits, cakes,
pasiries, breaklast cereals, sasces, savoury loods, ultra-processed fish products

Associations between artificial sweetener intakes and
cardiovascular diseases

During follow-up (904206 person years; median follow-up du-
ration 9.0 years, interquartile range 7.5- 10.1 years), 1502 inci-
dent cardiovascular events occurred, among which there were
730 coronary heart disease events (143 myocardial infarction,
75 acute coronary syndrome, 477 angioplasty, and 277 angina
pectoris events) and 777 cerebrovascular disease events (203
strokes and 598 transient ischaemic events). Mean age at CVD
event was 62.7 years (standard deviation 12.9). The RCS anal-
yses suggested a log shaped association (increased risk fol-
lowed by a plateau; P for non-linearity=0.067, 0.494, 0.016, and
0.021 for total artificial sweetener, aspartame, acesulfame po-
tassium, and sucralose, respectively, for the overall CVD model,
supplementary fig 2).

Total artificial sweetener intake was associated with in-
creased risk of CVD (hazard ratio 1.09, 95% confidence interval
1.01 to 1.18, P=0.03; table 2); absolute incidence rate in high-
er consumers (above the sex specific median) was 346 per
100000 person years, and in non-consumers it was 314 per
100000 person years. Artificial sweeteners were more particu-
larly associated with cerebrovascular disease risk (1.18, 1.06 to
1.31, P=0.002; incidence rates 195 and 150). Aspartame intake
was associated with increased risk of cerebrovascular events
(1.17, 1.08 to 1.33, P=0.02; incidence rates 186 and 151), and
acesulfame potassium and sucralose were associated with
increased coronary heart disease risk (acesulfame potassium:
1.40, 1.06 to 1.84, P=0.02; incidence rates 167 and 164; sucra-
lose: 1.31, 1.00 to 1.71, P=0.05; incidence rates 271 and 161).
Results were similar when artificial sweetener intakes were
coded as time dependent variables (supplementary table 6). For
each type of cerebrovascular disease or coronary heart disease,
direct associations were observed between sucralose and risk
of angioplasties (n=477; 1.60, 1.17 to 2.21, P=0.004) and be-

tween total artificial sweeteners and transient ischaemic events
(n=598; 1.18, 1.05 to 1.33, P=0.006). For artificial sweeteners
from beverages or solid food, associations were statistically
significant between sweeteners from beverages and CVD risk
(P=0.02) and between aspartame from beverages and coro-
nary heart disease risk (P=0.03). Associations were borderline
between acesulfame potassium and sucralose from beverages
and coronary heart diseases (P=0.06 and P=0.08, respectively),
and between aspartame, acesulfame potassium, and sucralose
from solid food sources and cerebrovascular diseases (P=0.006,
P=0.01, and P=0.002, respectively; supplementary table 5). Sub-
stitution analyses did not suggest a benefit for substituting ar-
tificial sweeteners for added sugars for CVD risk (hazard ratio
1.00, 95% confidence interval 0.99 to 1.01, P=0.28), cerebrovas-
cular disease risk (1.00, 0.99 to 1.01, P=0.89), or coronary heart
disease risk (1.00, 0.99 to 1.01, P=0.13; supplementary method
6). The results were stable across all sensitivity analyses tested
(supplementary table 6). The artificial sweetener by body mass
index variable was not statistically significant for overall cardio-
vascular disease, coronary heart disease, and cerebrovascular
disease (all P>0.05), suggesting no interaction on the multiplica-
tive scale.

Discussion

Principal findings

In the NutriNet-Santé cohort, total artificial sweetener intake
was associated with increased risk of overall CVD and cere-
brovascular disease. Aspartame intake was associated with in-
creased risk of cerebrovascular events, and acesulfame potas-
sium and sucralose were associated with increased coronary
heart disease risk. Our results suggest no benefit from substi-
tuting artificial sweeteners for added sugar on CVD outcomes.

Strengths and limitations of this study

This study was based on a large sample size (n=103 388) and
prospectively investigated the associations between artificial
sweetener intake from all dietary sources and CVD risk. There
is no perfect measure of dietary consumption, therefore classi-
fication bias cannot be ruled out. However, the assessment of
artificial sweetener consumption performed in this study was
a comprehensive assessment at the individual level in a large
scale population based cohort. The NutriNet-Santé study is an
epidemiological cohort with precise and high quality dietary
data. Dietary records have previously been validated by inter-
views with a trained dietitian®® and against blood and urinary
biomarkers for energy and nutrient intakes.?*** Epidemiological
studies worldwide generally use food frequency questionnaires
(known to be less precise than repeated 24 h dietary records’")
or a limited number of records or recalls at baseline.
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The main vectors of artificial sweeteners are products that
are generally consumed on a regular basis as part of daily die-
tary habits, including artificially sweetened beverages, table top
sweeteners, and dairy products. Occasional artificial sweetener
consumption is not likely to have a strong impact on CVD risk,
and so even if some consumption might have been missed, it
would probably have had a low impact on the study results. If
there was a classification bias, it was non- differential due to the
prospective design. Additionally, a sensitivity analysis was per-
formed in the subgroup of participants with at least four records
(mean 7.8, standard deviation 2.4, n=57668), which doubled the
minimal number of 24 h dietary records needed to be included in
the analysis, and the results remained similar. Twenty four hour
dietary recording days were decided in advance, which might
have influenced the behaviour of participants on these days;
however, adjustment for social desirability bias did not modify
the findings, and the comprehensive recording enabled memory
bias to be limited. In contrast to previous observational studies,
artificially sweetened beverages were not used as a proxy to
estimate artificial sweetener intakes. Detailed information on
the brands of food or beverage consumed are collected as part
of the NutriNet-Santé study. The dynamic date- to-date match-
ing performed between the interactive web based 24 h dietary
records and specific ingredient lists allowed the additive com-
position of industrial products to be identified, accounting for
potential reformulations.®

Some limitations should be discussed. Residual confounding
cannot be totally excluded and no causal relation can be estab-
lished with results from a unique observational study. However,
models were adjusted for a wide range of potential sociode-
mographic, anthropometric, dietary, and lifestyle confounders.
Further adjustment for the proportion of ultra- processed food
in the diet was conducted, ensuring that the associations ob-
served were not entirely driven by following an ultra-processed
diet in general.”? Additionally, reverse causality could lead to
higher artificially sweetened food and beverage consumption
among participants who were overweight or obese, and already
had poorer cardiovascular health at baseline before CVD diag-
nosis.”’4 However, this factor probably does not entirely explain
the observed associations because we excluded CVD events
occurring during the first two years of follow-up and we also
tested models adjusted for baseline body mass index, weight
loss diet, and weight change during follow-up, which did not
substantially change the results.

Caution is needed to generalise these results to the whole
French population. As generally observed in volunteer based
cohorts, participants from the NutriNet-Santé study were more
often women, with higher educational and socio-professional
levels, and they were more likely to have a health conscious life-

style and good dietary behaviours.” Therefore, artificial sweet-
ener intake among NutriNet-Santé participants could be lower
compared with French adults in general..

Mean intakes of aspartame and acesulfame potassium
for consumers in the cohort were 0.49 and 0.22 mg/ kg body
weight/day, respectively versus 1.29 and 0.73 mg/kg body
weight/day, respectively estimated in the French population.76
These intakes suggest that the associations found in our study
between artificial sweetener consumption and risk of CVD
might be underestimated. However, our assessment was more
accurate than the one previously performed for the general
French population,” which was based on three days of dietary
records by participants at most, and brand specific composition
was not accounted for.

The order of magnitude obtained for the associations in
this study is in line with the one traditionally observed in nutri-
tional epidemiology studies for commonly consumed dietary
factors,”?”’ 78 and with the findings of WHO in its recent report,?
which was based on meta-analyses of prospective cohort stud-
ies investigating intake of beverages containing artificial sweet-
eners.?>%? Furthermore, in terms of public health perspectives,
the opportunity of preventing even a moderate proportion of
CVD events through reduced artificial sweetener intake is of
high interest given the extensive use of these substances in
products on the global market. Associations were consistent
across the many sensitivity analyses we performed; they were
also consistent with previous epidemiological literature on prox-
ies of sweetener intakes (eg, artificially sweetened beverages)
and in line with mechanistic insights from experimental studies.
All observed associations between sweetener intakes and CVD
events went in thesame(positive)direction,whichisnotinfavourof
random findings observed by chance.

The two complementary methods (self-reporting and med-
ico-administrative databases) ensured good identification
of CVD outcomes. However, the possibility of missing some
events cannot be entirely ruled out. Additionally, despite efforts
to identify transient ischaemic attacks as objectively as possible
(based on medical or hospital reports, if possible a specialised
neurological diagnosis, computed tomography or magnetic
resonance imaging scan, or symptoms precisely described by
the participant or a person close to them), these CVD events
could not be diagnosed with the same certainty as for strokes or
myocardial infarctions because they generally do not reveal se-
guelae on brain imaging. Finally, limited statistical power might
have prevented us from detecting some associations for specif-
ic CVD pathologies.

Comparison with other studies
Observational prospective studies on the associations between
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artificial sweeteners, assessed from the whole diet (in mg/day),
and CVD risk are lacking; therefore, no direct comparison was
possible. However, several studies have been conducted?>3
and meta-analysed® ?23536 7279 ysing artificially sweetened bev-
erage consumption as a proxy (in mL or serving/ day) and CVD
risk. In line with recent results from the NutriNet-Santé study,”®
multiple cohorts found associations between artificially sweet-
ened beverages and CVD. Higher artificially sweetened bever-
age consumption was associated with increased risks of stroke
and cardiovascular events in the Women's Health Initiative,?
2 which is consistent with prospective investigations from
the Nurses’ Health Study, the Health Professional Follow-up
Study (HPFS),%5% the Framingham Offspring cohort,®' and the
Northern Manhattan Study.?” Similarly, meta-analyses report-
ed increased risks of stroke, vascular events, coronary heart
diseases, CVDs, and CVD mortality.® % 7 7 Consistent with
our findings, no association was observed for coronary heart
diseases in the HPFS.® These studies mostly took place in the
United States® and have not been as extensively explored in
European populations. In line with our results, the recent WHO
meta-analyses8 reported positive associations between the
intake of beverages containing artificial sweeteners and car-
diovascular events overall (hazard ratio 1.32, 95% confidence
interval 1.17 to 1.50, three prospective studies®?¢) and more
specifically for the incidence of stroke (1.19, 1.09 to 1.29, five
prospective studies? 27 223132) byt not for coronary heart dis-
ease (1.16,0.97 to 1.39, four prospective studies?” 223380),
Meta-analyses performed by Azad and colleagues® also
suggested associations between high intake of drinks with
non-nutritive sweeteners and higher risk of strokes? and cardi-
ovascular events,?*?” but no significant associations were found
for coronary heart diseases.® & However, other studies sug-
gested associations between artificially sweetened beverages
and stroke but also coronary heart diseases.? Differences be-
tween results for coronary heart and cerebrovascular diseases
could be because these pathologies have different causes and
therefore, although they might share common nutritional deter-
minants, others might play a different role in the development
of these diseases. Each type of artificial sweetener might not
have the same metabolic effect.™ For instance, after ingestion,
acesulfame potassium is absorbedfromthesmallintestinean-
ddistributedto the blood and tissues through the systemic cir-
culation and then excreted in urine. However, sucralose passes
through digestion and is almost entirely excreted in the stools;
only a small part is absorbed from the gastrointestinal tract. The
aspartame molecule is broken down in different amino acids:
aspartic acid and phenylalanine are sent to the systemic cir-
culation while methanol is metabolised by the liver.'* Because
this study quantified the intake of each specific sweetener and

investigated the association with CVD risk, overall and by type,
future epidemiological studies and experimental data will be
needed to further investigate a potential differential effect of
artificial sweeteners according to cerebrovascular or coronary
CVD types.

Furthermore, according to WHO? and as mentioned in the
systematic reviews by Toews and colleagues and Zhang and
colleagues, ® randomised controlled trials investigating the
long term effects of artificial sweeteners on the risk of hard
endpoints such as CVD are lacking. However, some have stud-
ied early markers of cardiovascular health, such as weight var-
iations, hypertension, or blood glucose level &' 82 Most of these
studies were conducted among participants with particular
conditions (eg, people who were overweight or those with prev-
alent hypertension)?> and were of shortduration(follow-upa-
roundsixmonths),witha level of evidence ranging from very low
to moderate.?®# Additionally, it should be noted that many stud-
ies investigating the health effects of artificial sweeteners are
funded by the industry, notably several randomised control trials
included in reviews and meta-analyses. Azad and colleagues
reported that industry sponsored randomised controlled trials
suggest greater weight loss results compared with studies not
financed by industry.?? For instance, a systematic review has
specifically studied the issue of conflict of interest in this field84
and revealed that reviews sponsored by the artificial sweeten-
er industry were more inclined to show beneficial weight loss
effects. Therefore, no firm conclusion could be drawn from
randomised controlled trials about the cardiometabolic impact
of artificial sweeteners. However, several of these randomised
controlled trials observed increased associations with several
cardiometabolic outcomes, suggesting mechanistic plausibility
for an impact of artificial sweeteners on cause of CVD.

Mechanistic plausibility from experimental studies

In some prospective cohort studies, associations have been
reported between artificially sweetened beverage consump-
tion and increased risk of obesity or weight gain.8 2285 | ow
calorie sweeteners (from beverages, table top sweeteners, and
foods) were associated with obesity in the National Health and
Nutrition Examination Survey® and abdominal obesity in the
Baltimore Longitudinal Study of Ageing.® A cross- sectional
study also found that consumers of diet soft drinks had great-
er waist circumference.®® In the PREDIMED study (multicentre
randomised trial) there was a positive association between ar-
tificially sweetened beverages and abdominal obesity.®® There-
fore, part of the associations between artificial sweeteners and
CVD risk observed in our study might be because of weight
gain. However, the associations observed here are probably not
entirely driven by increased body weight. The impact of artificial
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sweeteners on weight gain is debated.°?22 Some randomised
controlled trials found no effect on body weight when replac-
ing sugar sweetened beverages with artificially sweetened ver-
sions,91 and others suggested decreased body weight, body
mass index, fat mass, and waist circumference &85 Adjustment
for baseline body mass index and weight gain during follow-up
did not modify the findings.

Other underlying mechanisms could be causally involved.®?%
Meta-analyses suggest associations between artificially sweet-
ened beverages and metabolic syndrome,*° a cardiometabolic
risk factor defined by dyslipidaemia, abdominal obesity, high *

Artificially sweetened beverages were associated with in-
creased risk of metabolic syndrome® *°® in a cohort study,®” a
cross-sectional study® and a multicentre randomised trial.90
More specifically, associations were observed with increased
hypertension,2 %% type 2 diabetes,2%"'% and hypertriglyceridem-
ia.8% Another potential pathway could involve the interaction
of artificial sweeteners with intestinal sweet taste receptors,®
which play a part in insulin secretion and glucose absorption.
Experimental studies (rodent models) suggest that glucose and
energy homoeostasis could be altered by artificial sweeteners.™
107 Ingestion of sugar by animals accustomed to artificial sweet-
eners could lead to low glucagon like peptide 1 levels (which
normally stimulate insulin secretion) and induce hyperglycae-
mia'®" which could also be observed in humans.®? Additionally,
the alteration of gut microbiota by some artificial sweeteners
could increase glucose intolerance," but the results remain con-
flicting.® Vascular dysfunction, which contributes to CVD onset
and development, after the ingestion of artificial sweeteners,
has been observed in experimental studies (rodent models)®
and in vitro (human cellular model),'® and could also play a part
in the risk of CVD. Finally, Basson and colleagues' suggest that
artificial sweetener consumption might be associated with in-
creased inflammation, a risk factor for CVD.%

Policy implications and conclusions

In conclusion, these findings suggest that higher artificial
sweetener consumption might be associated with increased
risk of CVDs. Further well designed, large scale prospective
studies need to confirm these results and experimental stud-
ies should be conducted to clarify biological pathways. In the
meantime, this study provides key insights into the context of
artificial sweetener re-evaluation by the EFSA, WHO, and other
health agencies worldwide. Our results indicate that these food
additives, consumed daily by millions of people and present in
thousands of foods and beverages, should not be considered
a healthy and safe alternative to sugar, in line with the current
position of several health agencies.?1%?

10
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Burnout in Healthcare Workers: Prevalence, Impact
and Preventative Strategies

BAaxBen Xplotiva -F'kovykouvpéAag lwavvng | MaBoAoyikn kKAwvikn NGO Aytog Anpntplog
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7604257/pdf/Ira-13-171.pdf

To burnout ivatl €va cOVOPOUO TIOU TIPOKUTITEL Ao XpovIA EKBECN 0TO £pyactakd otpes. O 6pog elonxon to 1970 armd
Tov puyavahutr Freudenberger. Ot epyadopevol oTov ToPEA TNG LYELOVOULKNAG TEEpBaAWNG Kal wlaitepa ol KAWIKol
Latpol dlatpexouv 1oLaitepo Kivouvo. 2e Jia HEAETN TIOL CLUYKPIVEL TA TIEPLOTATIKA burnout oTig H.M.A avdueoa oe yla-
TPOULC Kal 0ToV LTIOAOLTIO TTANBUOUO oL Shanafelt et al TtapaTEnoay ETMTWON CUUTTTWHATWY ETAYYEAUATIKAC £E0LBE-
vwong 37,9% 0Toug ylatpoug evavtl 27,8% otov mAnBuopo ehéyxou (p < 0,001). To 2020 Medscape National Physician
Burnout and Suicide Report avegepe TooooTtod burnout mepimou 43%,0p0t0 pe 46% to 2015 kat 39,8% 1o 2013. Evw ot
TIEPLOCOTEPEC PEAETEG CUPPWVOLY OTO YEYOVOG OTL OEV UTIAPXEL TIPAYHATIKH €T1{OpACN TOL PUAOL GTN CLXVOTNTA EW-
paviong Burnout Ta dedopeva amnod 1o Medscape National deixvouv OTL yuvaikeg ylaTpol avepepay To CUXVA CUUTTTW-
pata emayyeAHaTikng eSovbevwong (to 2015 51% yuvaikeg évavtt 43% avopwy Kat To 2020 48% yuvaikeg evavtt 37%
avdpwv). Avdpeoa o 29 eldIKOTNTES LYPNAGTEPA TIOCOCTA burnout £xouv n ovpoloyia(54%), n veuporoyia(50%) kat n
veppoAoyia (49%) pe xaunAoTEPA OTN YEVIKNA XELPOLPYLKH (35%), wuxlaTpLkn(35%) kat opBomedikn (34%,).

To burnout opiZetal anod 3 dlactaocelg: EEAVTANCN, AmompocwTomnoinon Kal alobnon xapnAoL T(POCWTILKOL ETUTELY-
LATOG TIOL 0ONYEL 08 YELWPEVN ETIAYYEAUATLKY AMOTEAECUATIKOTNTA. EYgavideTal Kuplwg og EMayyEAUATA TIOL TIEPL-
AauBavouy aAAnAemidpacn pe avBpuwoug.

Ot attieg elval dlagopeg OMWGE AvEnNPEVES ATALTNOELG, TIPOBANUaTa cuvepyactag, exBPLKO pyactakod TEPLBAAAOY,
arovctia eAevBeplag yla Anwn armo@Acewy, JELWHEVN OpyAvwan, augnueveg Tpoodokies, avdykn yua emBpaevon,
KaTamieon Twy MPOCWTIKWY avaykwy. ETol dnuovpynénkav kamola govteAa e€nynong tou burnout ortwg To The job
demand-control mode oL €0TIAEL OTNV LOOPEOTIA PETALD TWV ATIALTACEWY Hlag BEoNG epyaciag Kal Tov eTunedou
EAEYXOU TOU EpyalopEVoL.

To clvdpopo Tou burnout TtepthapBavel 5 otadia: Zekvd pe T eAon Tou PHEALTOG TIou xapaktnpideTal amnd eveou-
olacyo. QoTdoO, AvVaTOPEVKTA, PETA Ao Kalpd auTd cuvOEETAL e TO AyX0G TNG OOUAELAC. AKOAOUBEL eva OTAdLO oTa-
olOTNTAC, £vapENg TOL OTPEC Kal aloBnong OTL KATOLEG PEPEC lval Tio SVOKOAES aTtd Tt AAAEG. ETelTa TO ATOUO



TeplopideTal otnv epyacta, N MPOOWTUKN Cwr) TapapeAeital kat epgpavidovral cupmTwPaTa Ayxoug. 2Tn Cuvexeld
avantuooeTal £va oTAdlo XPOVIOL OTPEC Kal EKVELPLOPOL. Ta dtopa exouv TNV alobnon amotuxiag kat aduvvauiag. Ot
TPOOTIABELEG DeV ATodIdOLY EPPAVIVG KAL TO YEYOVOG OTL 0 AvBpwTog dev AapBdvel ETapKn avayvwplon odnyet oto
va aobdvetal avikavog Kat averapkng. Tote odnyeital oto oTddlo TnG andbelag, omou eppavideTal n andyvwaon Ka
N amoyorteuon. To TEAKO oTddLo eival Tng e€ouBevwong. Ta CLUPTITWHATA EXOLV XWPLOTEL O DLAPOPETIKEG OUADEG.
AuTd TeptAauBAvoLY TIPOELSOTIOUNTIKA CUMTTTWHATA OTNY TIPWLHN ¢Acn (QuEnuevn SECUELON GTOUG GTOXOUG Kal £€3-
VTANON), akoAouBoLpEVN amo pla pdon anddelag (pog acBevelg, TPog TNV epyacia, PO TIG AVENPEVES ATTALTHOELS),
avTdpaoTIKOTNTA Kal evoxoroinon (katddAupn, eTBeTIKOTNTA), TToL 0dnyet og pelwon NG YVWOTIKNAG anddoong, Twy
KVNTPWY, TNG Kpiong, .oomedwon cuvaloBnudtwy kat aneArioia. MeAeteg €del€av OTL eypavidetal e€avTAnon Kat
KoTwon €&loou Kal ota dVo PLAA aAAA N aloBnon avemdpKeLag PailveTal o cuxvr OTLG yuvaikeg. To burnout otoug
YLaTpoUg PTopet va 0dnynoeL o pelwPevn ToldTNTa PovTioas Kal laTpikd Aden.

Ooov agopd tn dlayvwon to 1o dladedopevo epyaAeio eival to Maslach Burnout Inventory. To burnout oxetietat
UE HUOOKEAETIKECS TIABNOELG OTIC yuvaikeg Kal pe kapdlayyelakd voorpaTa otoug dvopeg. ANEG peleteg deiyxvouy
OTLN XpovLa e€ouBevwon anoTeAel TapdyovTa KvdUVOoU yLa TNV eP@Avion dtaBrtn TOToL 2 Kat LTtePALTIOAIpiag. ApKe-
TEG PUEAETEG £X0LV BIEPELVNTEL TN OLOYETION PETAEL e€AVTANCNG Kal Aettoupylag Tou dEova LTTOBAAAPOU-UTIOPUONG
eTuvePpLdiwy, aAAd Ta anoteAeopata dev eival ETApKr).

Mpooeyyloslg yia Tn Bepareia Tou cuvOPOUOL TIPETEL va KaBopidovtal amod Tn coBapodTNTa TWV CUUTITWHATWY.
AUTA TA PETPA ETUKEVTPWVOVTAL OE TPELG ONPAVTIKOUG TIVAWVEG: AvaKOU®LON amd GTPECOYOVOUG TIAPAYOVTES, avap-
PWON PECW XaAdPWONG KAt aBANTLOPOU, KAl «ETULOTPOPN GTNV TTPAYHATIKOTNTA.

Kape£g, Kapeivn Kat vysia
(éva review mov dnpoaoievtnke oto New England Journal of Medicine to 2020)

Fwviadng AAEEavdpog-TkouykouvpEAag lwavvng | MaBoAoyikn kAwviki FTNO Ayiog Anpntplog

H ka@eivn anmoTeAel TNV TO EVPEWE KATAVAAWUEVN PUXOTEOTIO 0LGLA TTAYKOCOULWG. MEPLEXETAL OE ONPAVTIKEG TO-
00TNTEG OTOV KaPE, TO TOAL KAl OE AVAWUKTIKA TNG ayopds. YToAoyidetal 0Tt To 85% Twv evnAIKwY KATavaAwvouv
Kageivn nuepnolwg, pe Tnv peon nuepnola pooAnyn va KupaiveTal ota 135mg, Ttou avTLoTOoLXoLV O 1.5 TUTUKO QAL-
TZAVL Kae. 2TO TIapeABdY LT PEAV avnoLXIES TTWG O KAPEG KAl N Kapeivn duvatal va avavouy To Kivouvo eppaviong
Kapkivou kat kapdlayyelakwy voonudtwy. Neotepa dedopeva deixvouv OTL 0 KAPES TIApoucLladel opeAn aTny Lyeia, Ta
orola opeiAovTal OTIG UTIOAOLTIEG BLOAOYIKA OPACTIKEG OLGLEG TIOU TIEPLEXEL, OTIWG OL TIOAUPEVOAEG, TO AAKAANOELOEG
TpLyoveAAivn, ol peAavoidiveg, To KAALO, To YayvAolo Kal n Brtapivn B3.

ATO BLOYXNUIKNAG TIANELPAS, N Kaeivn anoTteAel pia peBuAgavBivn. Atoppo@dTal oxedov TANPWG Tepinou 45 Aemtd
HETA TNV KatavaAwon Tng Kat Ta eminedd ¢ oto aiya kopuguwvovtal oe 15-120 Aemtd. H kageivn diepxetal anod
TOV ALUATOEYKEPAALKO PPayPo, eV OTO ATap peTaBoAideTal amod To KuToxpwpa P-450. O xpovog nuicelag ¢wng Tng
Kupatvetal HeTagL 2.5 kat 4.5 wpwy, AAAA dlapepetl cNUAvVTIKA amno avBpwTo og AvBpwTo. To KATVIOHA EAATTWYVEL TO
XPOVO NuLoeLag Zwng TN Kagpsivng pexpt kat 50%, eV T Ao TOL OTOUATOG AVTIOUAANTITIKA, Ol KIVOAOVEG, Bpoyx0dt-
OOTAATIKA KAl QVTIKATABAUTTIKA PApUAKA HELWVOLY TNV KABaPar) TN KAl CUVETIWG ALEAVOUV TOV XPOVOo Nuicelag wng
TNG. TENOG, KATA TNV KUNGN, £181KA 0TO 30 TPIUNVO, 0 XPOVOG NUICELAS WNG TNG KAPEIVNG auEaveTal HEXPL KAl TIg 15
WPEC.

H dopr) TNG Kageivng elvat mapopola e autrv Tng adevooivng, yeyovog Tou ETITPETEL OTA POPLA TNG VA TiPoodE-
VOVTaL OTOUG UTIOS0XELG TNG adevoaivng, va poLY avTAYWVIOTIKA EVAVTL QUTAG KAl CUVETIWG VA TAPEUTIOdIouy TIG
dpdoelg tng. Etol, oe dooelg 40-300mg n Kapeivn eAatTwyvel Tnv UTvnAlg, TNV KOTWOoN, ALEAVEL TNV Eypryopon Kal
HELWVEL TOV XpOVO avTidpaons. AuTEG ol Opdoels TG elval TO ePPAVEIG O KATACTACELG EAAELPNG UTtvou. ETumpd-
00€Tq, N KaPsivn egeavidel avalynTikr) dpdon 6Tav ouvOLAZETAL e AVAAYNTIKOUG TIAPAYOVTES, HPWVTAG CUVEQYIKA
Kal au&dvovTag TO T0oooTd TNG ETUTUXOVS DPESNC TOU AAYOUG. XTOV avTimoda, augnuévn TpocAnyn kaesivng (>200



mg avd Tieplotaon i >400 mg nuepnclwg) duvaTal va TPOKAAECEL SlATAPAXES LTIVOU, KPIOELG AyXOUG Kal TIavLKo,
duaopopla, PuXOKLVNTIKEG OLATAPAXEG, DLATAPAXEG TOU AGYOUL KAl TNG OKEWYNG VW €TIONG Av&Aavel Tn dlovpnaon, Xwpeig
va QaiveTal va emnpeddel apvnTikd tTnv evuddtwon. ToElkes dpdoelg eppavidovTal oe KaTtavdaAwaon Tou uTepPaivet
Ta 1.2 gr, evw 10-14 gr Bewpeital Bavatnedpog docoloyia (tocotnTa 75-100 TUTIKWY GALITaVILWY KAPE, TIPAKTIKA
duvatal va AneBel ye tTn Afwn dlokiwv). ATtdToun SLakoTtr TNG TPOcANWNGS kage duvatal va odnynoeL 0E CLUTITWHATA
0TEPNONG OTIWG KEPAATAY(Q, KOTIWON, PELWHEVN EYPIYOPON, KATABAUTTIKT dtdBeon 1) ypurwdn cuvopopr), CUPTITWHATA
TIOL KOpUPWVOVTAL 1-2 NUEPES PETA TNV anoTopn SLAKOTIA Kal SlapKoLy 2-9 NUEPEG, EVW UTIOPOLY VA HETPLACTOLY UE
TNV To oTadlakr Slaxkor).

H katavdAwaon kageivng avEdvel Bpaxumpobeoua Ty apTnPELaKH Tieon JEoW TNG ALENONG TWV ETUMESWY TNG ETU-
vepplvng, dpaon otnv oroia ol AvBpwToL ePPaviZouy avoxr PETA amod Kamolo ddotnua. MapdAa autd n KatavaAwon
Kape dev palveTal va exeL OTATIOTIKA ONUAvTLKH €TOPACN GTNY apTNELAKH TIEDN, AKOPA Kal 08 AToua Je LTEPTAo,
AGYW TNG QVTIOTABULOTIKNAG 6pAoNnG TWV LTIOAOITIWY CUCTATIKWY TOU KAPE.

H KapeoTOAN CLOTATLKO TOU KAPE TIOU UTIAPXEL O HEYAAVTEPEG TIOCOTNTEG OTOUG APIATPAPLOTOUG KAPEDEG, paive-
TaL va eTpeEPEL ALENON TwV eTUEdWY TNG Xo0Anotepivng kat Tng LDL oto atpa.

Aev £xel TEKUNPLWOEL CUOXETION PETAEL TNG ANWNG KAPEvNg Kal TNG KOATIKAG Hapuapuyng. EmmpdobeTta, ¢ai-
vETAl OTL N KABNUEPLVA KATAVAAWON KaPE OXL HOvo dev auEdvel Tov KivOuvo eupAviong KapdlayyeLaKwy VOonHATwY,
OAAG QvTIBETWG OTL KaTavaAwon 3-5 eAIT{aviwy NUeEPNolws PaiveTal va ToV JELWVEL.

H kapeivn paiveTal va gxel BeTIkr emibpaon 0To BepuldIKod LoOZLYLO, JECW TNG PELWONG TNG OPEENG Kal TNG SLéyep-
ONg TOU CLUTIABNTIKOL CLUCTAATOG. ATIO TNV AAAN, dedopeva deixvouv OTL HELWVEL HEPIKWE TNV £VALCONCIA TWV LOTWY
oTnV WWooLALvn, dpdon Tou avtiotabuieTtal Befala ano Ta LTIOAOLTIA CUCTATIKA TOU KAPE, E AMOTEAECHA CUVOALKA N
KATavAaAwon Kagpe va gnv emnpeddet v avtiotaon otn yALKoZn.

O Kapeg palveTal va PeELVEL EAaPPWS TOV KivOLVO EPPAVIONG HEAQVWHATOS KAl GAAWY HOPPUIV KAPKIVOL TOu dEP-
HATOG, TOL KAPK{VOU TOU JACTOU KAl TOU KAPK{VOL TOU TIPOOTATN. Mo onuavTikn enidpacn gaiveTal va £xel GTov Kap-
K{vO TOU ATATOG Kal Tou evdoUNTPiou. MEVIKOTEPA O KAPES EPPAVIZEL TIPOOTATEUTIKN Spdon OTo ATap, EAATTWVOVTAG
TNV evamnoeon KOAAQYOVOU, TNV TIAPAYWYN WVIKAG KAl Tnv avadlapop@uon TOoU NTIATIKOU LoTOU, TIAPEXOVTAG TIPocTacia
EVavTL TNG Kippwong Kal TnG oTtedtwong. EAATTWVEL ETIONG TNV apaywyn XOAOALBWY JECW TNG EMAYWYNG TNG EKKPL-
0NG XOAOKUOTOKIV{VNG KAl TNG AVACTOANG TNG AoppOPnonG TWV XOAKWY AAATwWV.

Aedopéva Katadelkviouy LoXUPr CUCKETION PETAEL TNV KATAVAAWONG KAPEIVNG Kal HELWHEVOL KIVEUVOU EUQAVL-
ong vooou Parkinson, TuBavwg HEow TNG avTaywvIoTIKAG TNG dpdong evavTl Tou uttodoxea A2A tng adevoaoivng.

2 LUTEPACUATLIKY, OYKOG VEOTEPWY OEDOUEVWY TEKUNPLWVEL OTL OXL HOVO N KABNUEPLV KATAVAAWON Kape dev EXEL
emPBAaBeic ouveneleg, aAAd amevavtiag Anyn 2-5 eATaviwy Kage nuepnotws (Ewg 400mg) oxeTiZeTal pe xaun-
AOTEPO KIVOLVO EUPAVLONG TIOAAATIAWY XPOVIWY VOONHATWY KAl HELWHPEVNG BvNolUOTNTAG OTO YEVIKO TANBUCHO Kal
OLOTHVETAL OTA TTAAioLA EVOG LYELOLC TPOTIOL dlaBiwong.



IIpooexn Yuvedpia, Emotnpovikes Ekdnamoeis
owmv EAAada ka1 1o E§mtep1ko, otnv ITaBoioyia
Ka1 us ovva@eis E1d1kotntes

Erupelela: MapBa AmtootoAotovAou,
EmupeAntpia B’ E.L.Y.

Awnpepida «Kepakalyieg», 18/02/2023 - 19/02/2023,
Divani Caravel ABrjva , EAAnvikr) NevpoAoyikr Etatpeia

Hpepida Aktivoloyikng Etaipeiag Bopeiov ENAG-
60¢: Emikaipa Aktivoloylkd O€pata: H vmepnyo-
ypawia otn KadnuepvotnTa Tov AKTLVOAGYOL TO
2023, 18/02/2023, KE.A.EA - AT1.0. Aupgatpo 2,
OeooaAovikn

4° AleOvég Tuvedplo ABANTIKwWY Emotnuwv At-
eniotnUovikéG Mpooeyyioelg otn duokn Ayw-
yn & otov ABAntiopo, 02/03/2023 - 04/03/2023,
KE.A.EA AT.O. BecoaAovikn

MpoBAnuaticpoi & ALAQUPATA TIOV AVTLHETWMITEL
o Kaénuepiva o MaboAdyog, 04/03/2023, =cvodo-
xelo Du Lac, lwavviva , Etaipeia MaboAoyiag Bopel-
0duTIKAG EAAGOOC

6° MaveAAnvio Xuvédplo EAAnvikov Opyavi-
opob EykepaAikwv, 09/03/2023 - 11/03/2023,
=evodoyelo Divani Caravel ABrijva EAAnvikog Opyavi-
OHOG Eyke@aAikwv

Awxpég otn MNaBoloyia 120 ‘Etog, 17/03/2023 -
18/03/2023, -evodoyeio Crowne Plaza A6rva, EA-
Anvikn Etalpeia Aeiktwy Kapkivou & YTOXeLPEVNG
Oepareiag, B" MaboAoyikr) KAk kat Opwvupo Epya-
oTNPLo, latpikn ZxoAn E.KIMA., TN.A. «ITtmokpdtelo»

MaveAAnvio Xuvedpro, Xuyxpova Ofpata Oyko-
Aoyiag, 09/03/2023 - 11/03/2023, =evodoyxeio
Makedonia Palace ©eccalovikn, Etalpeia latpoplo-
AoyIkNg Epeuvag tou Kapkivou, Tuiua AktivoBepa-
meuTIkAG OykoAoyiag MN.A. «ANeEdvdpar, OykoAoyL-
Kr KAwikn, M.EN. AAe€avopoutoAng

27" Emotnuovikl EkdiAwon EKONY 2023,
17/03/2023, Grand Hotel Palace ©sccalovikn , EA-
Anviko KoAAeyio NegppoAoylag kat Yreptaong

Huépeg Ynéptaong 15° EKMALOEUTIKO TepvapLo,
24/03/2023 - 26/03/2023, lwavviva, EAAnvikn Etat-
pela Yrneptaong



3° TMaveAAnvio Zuvedplo KolompwkTtoloyiag,
30/03/2023 - 01/04/2023, Electra Palace, Abnvaq,
EAANvoyepuavikn Xetpoupytkn Etalpeia

2° MaveAAnpvio Xuvedplo, OepamneuTtikig Tov Kapki-
vou, 30/03/2023 - 01/04/2023, =evodoxeio Macedonia
Palace ©sooalovikn, AKOY Oepameia Xwpatog Kat
Wuxne Etalpeia MeAeTng tne OspameuTikng Tou Kap-
kivou, KAk MaBoAoyikng OykoAoyiag AMM.0. N.O.
«Marayewpyiou»

7° Tuvédplo Ekmaidbevong & Epeuvag, 31/03/2023 -
02/04/2023, =evodoxeio Astir Egnatia AAe€avopou-
ToAN, Anuokpitelog latpikn Etalpeia

Hpepida «Mvwotikn Ekmtwon kat EmAngia»,
08/04/2023, Golden Age Hotel ABryva, MNaveAAnviog
Erotnuovikog Z0ANOYOC Katd tne EruAnyiag MEZE.

50° MaveAAnvio Zuvedplo Evdokpivoloyiag, Me-
TaBoAlopol & Xakyxapwdn Awapritn 04/05/2023
- 06/05/2023, =evodoxeio Macedonia Palace , Ogo-
oaAovikn

29° EX®IE EmuioTtnUoviKO Xuvedplo dortnTwv la-
TpkAg EANGSog, 05/05/2023 - 07/05/2023, =cvo-
doxelo Astir Egnatia, AAe€avdpoUToAN
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HJM 06nyieg nmpog Tuyypawpeig

Mebdio epappoyng kal kAU tou neprodikou HJM

H “EAMAHMIEH IATPIKH EMBENPHEIH - HIM™ givar to enionpo neprobikd tne Eraipeiag NaBohoylas EAMGSoC kat oto-
x£0El otn dnpooievon dpBpwy LPNARS NowdTnTas oxetkd pe GAec TS Ntuxés g eowtepikic naBohoylac. MNpuwtapx-
kic otdxoc Eival va dnpooiedsl oe kdBe tedxoc pia oeipd and npwitdtuna dpBpa oxetkd pe kAvIKES kal facikéc epeu-
vntikéc exBEoeic f napoucinon neplotatkwy MNoAdéc and autés Ba ouvobelovial and ouvtaktkés napatnpnogis. Ap-
Bpa enkapdtntag ouxva Ba dnpooielovial petd and npdorAnon ouyypapéwy nou eival blakekpipévor oto avtiotomo
nedio. H Zuvtaktikn Enitponn anodibe peyaAn onpacia oe Bépata nou oxetifovtal pe tnv auvexi{bpevn 1aTpIkA eknai-
Heuon, TNy £qQappoyn Twv KATEUBUVTAPILWY YPAUKWY Kal Ty anoteAsopatikétnta otnv ecwtepikn naBohoyia.

Mabikaoia agloAdynong dpBpwv
‘Oha ta 4pBpa nou unofaiovtal oto neplobikd Ba unofAnBolv oe iabikacia afloAdynong and Slo neploodtepoug
KpItég, npiv and T Angn tng teAikng andgaong and tnv Encponn Zdviagne,

Mwooeg

H enionpn yAwooa tou neprodikot eivar n EMnvikn i n AyyAikn. H ouvtaktikn enitponn Siatnpei to dikaiwpa va npo-
Bei oe anapaitnteg ypappatikés kal ouvtaktkég ahhayéc.

Z1a apBpa ota onoia neprypdgetal £peuva yia Tov avBpuwno, ol ouyypapsic NPENEI va avapEpouy oapus ot OAeg
ol nelpapatikés dabikaoisg nou SievepynBnkay £yivav olppuwva pe ta npdtuna deovioAoyiag tng appdbiag Beop-
KN enitponig yia tov avBpwnivo neipapanopsd kabog kai pe ™ Makhputn tou EAaivkl tou 1975, avaBewpnpévn To
2000. Katd v unofoAn epeuviov ndvio ge {a, ol ouyypageic npéngl eniong va avagépouv 6t akoholBnaav Tig &i-
abkaoisg nou opifouv o1 Beopikol kal eBvikol obnyol yia tn ppoviida kal Tov xelpiopd Twy nepapatddwwy. Mpwtd-
Twna dpBpa, yivoviol dextd npog eEétaon yia dnpoaisuon pe iy npolndBeon 6t oUTe To avikeipevo oUTte Pépog Tou
apBpou éxel A npdkertal va dnpooieubel adhol npiv eppaviotolv oto Neplobikd. (AUTEC o NEplopIopGE Gev 1OXUEL ia
ta ancondopata) Edv kdnola otowxeia M nivakeg tou apbpou éxouy fdn dnpooieuBel ahhol, adeia yia T xphon Toug
npénel va AapPavetal and Tov KAToxo Twv Nveupatikey dikawwpdtwy. O1 bektéc epyacieg yivovtal pédvipn idloktnaia
tou nepodikod EXwvikd latpikh EmBewpnon kat dev pnopolv va avanapaxBolv autaloes A Pépog autuwy, xwplc T
£yypagn ouykataBeon tou Exbdn,

Obnyieg ouyypagpng

Tonol apBpuwv

Editorials (neplopietar og 2000 Aéteic). O andeic avayvwoplopévioy EMoTnpdvuy yia thy ecwtepikh naBodoyia Ba
Gnpooiedovial we editorials og takuwd Baon. Euwvtakukéc napatnpioeig enl ouykekpipéviov dpBpuwy pnopel enionc va
{ntnBolv and eunNEPoyVWHOVES OTOV OXETIKG Topéa.

ApBpa avaokdnnong (neplopiletal oe 2000 A£Eeic). ApBpa avaokdnnong neprhapBavouy onpaviwkad enkapononpéva
Bepata, npdoparteg nAnpopopieg ota avtiotoxa nedia fn dpbpa nou avapépovial o véa onpaviika eupipata f ano-
teAéoparta Epeuvag nou pnopolv va aglonoinBody atny khvikn npagn.



Npwrétuna dpBpa Epeuvac (nepiopiletal o 2000 AéEeic). Neprypapéc aibikwv KAVIKGY Kal Pacikiv EpEUVITIKWY
pedeTiov OE GAou Toug Enipépoug Topels g eowtepiknc naBohoyiag pnopolv va yivouv eniong dektd npog dnpooi-
UGN OT0 NEPIOBIKG.

Evbiagépoucec Nepintwoe (nepiopifetar oe 500 Aéew). Napouoidoeig kal cudnthoel; ané evbia@épounes KAVIKES
NEPINTLOELS pnopoUv va unofallovial wg olvtopeg ekBEoeiC.

EniotoA€g npog tn Lovragn.
O1 ematodég npog T Zivtaén npénel va nepopifovear e 500 AéEeig. Mnopolv va nepihapfavouy alviopeg enon-
Hovikég exkBEoelg n anavthoelg og apBpa nou dnpooielBnkav oe NponyoUpEva Telxn tou NEpLodikoy.

MNpoetopaoia apBpuwv

To Mepradikd “EAMHNIKH IATPIKH EMIOENPHEH - HJM" &éxetal dpbpa nou nAnpolv T npoUnoBéoes g M-
Bvoug Entponnig Zuvtaxktwy latpikwy Neprobikan, dnwe evnpepwBnke to NoéuBpio tou 2003, To dpBpo npénet va &i-
val ypappévo pe Sinkd Bidotxo pe eupl neplBuplo yipw and to keipevo. HAektpovikh poppn twy dpBpwv npénelva
elval oe popen MicrosoftWord. O1 oghibeg npénel va apiBpolvial diaboxikd, apxifovtag and w oehiba tithou. O1 ou-
viopoypapieg Ba npénel va xpnoigonololvial Pe ouvenela ot Gho to dpBpo apol opioBolv apxikd oTo Kupiwg KEPeVD.
‘OAa ta unofAnBévia apBpa Ba npénel va ouvobetiovial and unoyeypappévn SNAwon Twy CUPPETEXOVIWY oUYypapé-
WV YA UNapén f Pn oIKoVORIKLY SUPQEPGVTWY i GAANS NpoownIKAG OXEoNE Toug Pe onolobhnote popéa oxetifetal Pe
v und énpooizuon épeuva. Movabeg pétpnong: OAeg o1 petphoeig Ba npénel va exppadovial oe Siebveic povadeg (Sl).

Mopgonoinon apBpwv

Lehiba tithou (o eAnvika kat ayyAikd). H ogAiba tithou Ba npénet va nepihapPavel ug axdhouBeg nAnpogopleg: 1o
eibog Tou apBpov, Tov titho Tou ApBpou, Ta ovépata Wov ouyypapEwy (GVOpa Kal ENWVUPO), TOUAGXIOTOV NEVIE Aé-
Eeic-kheibid, yia va xpnaiponoinBolv we eupethipio (Gpot olppwva pe to MeSH Ba npotipodvral, Si6m Ba SieukoAl-
vel v elpeon oto PubMed / Medline), unedBuvoc ouyypagéac kai otoixeln nikovwviac,

NepiAnpn (o eAMnvika kal ayyAixd). Ze npwrdtuna dpBpa Ba npénel va cupnepiiapBaveral nepiinyn ékraong 250
AéEewv otnv beltepn aehiba tou dpBpou n onoia Ba éxel v e£hc doph: ewoaywyn, peBodoloyia, anotehéopara kal
oupnepdopara. Na nc Evbiapépouceg Nepinuiaoeig n nepiAnpn Ba npénel va éxel Tnv popeh piag napaypdgpou (100
AéEeic) otrv onoia Ba ouvoioval ta kipla onpeia evbiagpépovtod Tng und e£étaon undbeanc,

Keilpevo
Ta npwtdtuna dpBpa Ba npénelva éxouv g 8hc Baowéc evitntec: Ewoaywyn, MéBobol, AnoteAéopata kal Zufitnon.

Evbiapépouoe Mepintwosig
Ba npénel va neprhapPdvouy ma olvtopn ewwaywyn, nou akohouBeltal and tnv napovaiaon tne undBeonc kat Lu-
Zhtnon. Kpukée, Editorials, kar dAa gidn dpBpou Ba npénel va xwplovial og evotnteg avahoya pe avikeipevd toug.

Euxapiotieg
Ta dropa now éxouv oupPaiel oto GpBpo pnopolv va oupnepingBolv oto téAog Tou TUAPATOE TOU KEIPEVOU.

O1 avapopéc Ba npénel va dapoppwBolv apiBuntkd, and v npwn gopd nou eppavifovial oto kelpevo, yia napd-
derypa 1. Avagopéc (bev npéngl va unepfaivouv g 30 yia npwtdtuno apBpo, dev npéner va unepBaivouv tig 10 yia
i Evbiagépouoeg Nepintwoslg kot Ta ypappata) O avagpopég npénel va éxouy SinAé didotnpa pe apBuntikn ako-
AouBia, Eexvawvtag oe pia véa oshiba petd To TEAog Tou kelpévou. H apiBunon twy avagopuw Ba npéngl va aviikato-
ntpidel n osipd pe tnv onoia avagépovial oto keipevo. Ohol ol ouyypageic Ba npénel va eppaviovial oug avagpopes,

Oh nivake Ba npéngl va eival £va o kABs oeAiba kal apiBpnpévog, O1 eikdveg eniong Ba npénel va eival apiBPnpéveg
HE kaAn EUKpIVEIQ WOTE va yivovial Katavontég and toug avayvwotes kal va unootnpifoviar and fifdoypagia nou
NApEXETal EVIGE Tou Kelpévou., Zuvtopoypadpia i onoadhinote avapopd nou xphie ene€iynong evidg kabe exdvag Ba
npénel va avaypagetal oty oxeTikn AeZavta avd eikova.

H “EAAHNIKH IATPIKH ENIBEQPHZH - HIM™ Ba &éxetan dpBpa pévo pe nAextpovikh unoPoin. Ta dpBpa Ba npénel va
unofdidovral, anootéAdovial we ouvnppevo apxeio otn siedBuvon e-mail tng Mpapparteiag touw Nepodikol: hjm@vegacom.
gr n medicine@ vegacom.gr, pe 8€pa «YnoBoln ApBpous kai avapopd tou tithou tou dpBpou. O unelBuvos yia enkonw-
via ouyypagéag Ba AdBel emotohfi and trv Luvraktikn Enponf tou Meplofikod téoo yia tw napahafh tou dpBpou doo
Kal yia Tnv anoboxn n andppupn tou. Na neplogdtepeg AENTOPEPELES OXETIKA PE TG obnyieg pnopeite va ouvbeBelte pe tnv
iotogediba g ENE www.epbe.gr (Meplobikd, O8nyieg npog Zuyypapeic).



HJM Instructions for authors

Scope and Coverage of the Journal: The “Hellenic Journal of Medicine - HJM” is the official journal of the
Greece Hellenic Society of Internal Medicine and aims to publish high-quality articles on all aspects of internal
medicine. A primary goal is to publish in each issue a number of original articles related to clinical and basic
research or case reports. Many of these will be accompanied by invited editorial comments. Hot topics will be in-
vited frequently in the journal as invited expert articles. The Editorial Committee also attaches great importance
to subjects related to continuing medical education, the implementation of guidelines and cost effectiveness in
internal medicine.

Peer review process:
All articles submitted to the Journal will undergo a peer review process involving two or more reviewers, before
a final decision is taken by the Editorial Committee.

Languages
The official language of the journal is Greek or English.The Editorial Committee retains the right to make neces-
sary grammatical and syntactical changes.

Ethics

In manuscripts describing human research the authors must indicate clearly that all experimental procedures
were carried out in accordance with the ethical standards of the responsible institutional committee for hu-
man experimentation and with the Helsinki Declaration of 1975, as revised in 2000. When reporting on animal
research, the authors should also indicate that procedures followed the institutional and national guides for the
care and use of laboratory animals. Manuscripts containing original material are accepted for consideration for
publication with the understanding that neither the article nor part of the article has been or will be published
elsewhere before appearing in the journal. (This restriction does not apply to abstracts) If any of the manuscript’s
figures or tables have previously been published elsewhere, permission for their use must be obtained from the
copyright holder. Accepted papers become the permanent property of “HJM - HELLENIC JOURNAL OF MEDI-
CINE” and may not be reproduced in whole or in part without the written consent of the Publisher.
Manuscript Guidelines

Types of article
Editorials (limited to 2000 words). The opinions of recognised leaders in internal medicine are invited as



editorials on a regular basis. Editorial comments on specific articles may also be sought from experts in the rel-
evant field. Review articles (limited to 2000 words). Review articles include comprehensive contemporary articles,
updated information, or articles in new areas of research important and interesting to the medical community.
Original Research articles (limited to 2000 words). Descriptions of specific clinical and basic research studies in
all sub-fields of internal medicine are welcomed by the Journal. Case Reports (limited to 500 words). Presenta-
tions and discussion of interesting clinical cases may be submitted as brief reports. Letters to the Editor. Letters
to the Editor should be limited to 500 words. They may include brief scientific reports or responses to articles
published in previous issues of the Journal.

Preparation of manuscripts

“HJM - HELLENIC JOURNAL OF MEDICINE" accepts manuscripts prepared in accordance with the requirements
of the International Committee of Medical Journal Editors, as updated in November 2003. The manuscript should
be double-spaced throughout with wide margins all around. Electronic manuscript formats should be in Microsoft
Word format. Pages should be numbered consecutively, beginning with the title page. Abbreviations must be
used consistently throughout the manuscript after they are initially defined only in the main text. All manuscripts
submitted should be accompanied by the authors’ disclosure of any financial or personal relationship or other
conflict of interest that might influence their participation in the work described. Units of measurement: All mea-
surements must be expressed in international units (SI).

Formatting of submissions

Title page (both in Greek and English). The title page should include the following information: the type of
submission; the title of the manuscript; the names of the authors (first name and family name, authors’ affilia-
tions; a list of up to five key words, to be used for indexing purposes (MeSH terms should be preferred, as they
will facilitate indexing in PubMed/Medline); author responsible for correspondence.

Abstract (both in Greek and English). For Original Research articles an abstract no more than 250 words in
length must be included as the second page of the manuscript including introduction, methods, results and con-
clusions. For Case Reports the abstract should be a single paragraph (100 words) summarising the main points
of interest of the case presented.

Text Original Research articles should organise the text into the following main sections: Introduction, Methods,
Results and Discussion.

Case reports should include a brief introduction, followed by Case presentation and Discussion. Reviews, Editori-
als, and other types of article should be divided into sections according to their subject matter.
Acknowledgements. Persons who have contributed to the article may be acknowledged at the end of the Text
section.

Reference citations in the text should be formatted numerical when first appeared in the text for example 1
References (not exceed 30 per original paper, review, not exceed 10 for case reports, letters)References should
be typed double-spaced in numerical sequence, starting on a new page after the end of the text. The numbering
of references should reflect the order in which they are cited in the text. All authors should appear in the refer-
ences.

TablesTables should be arranged one per page and numbered. Figure Legends. Figures should be numbered.
Legends should be concise, but should be sufficient to enable the reader’s comprehension of a figure without ref-
erence to the main text. Explanations of any annotations on a figure should be appended to the respective legend.

‘HJM - HELLENIC JOURNAL OF MEDICINE” will accepts only electronic manuscript submissions Articles to be submitted,
are sent as an attached file to the e-mail address of the Secretariat of the “HJM”: hjm@vegacom.gr or medicine®
vegacom.gr “ Manuscript submission” and the title of the manuscript should be written in the subject section of the
e-mail. The corresponding author will receive a letter from the Editorial Board of the “HJM” upon receipt of the article, as
well as upon possible acceptance or rejection.
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Avakoivwon

Ma Tn npoBoAn Tou EmoTnuovikoU TOug €pyou Kal Tnv
EVNUEPWON TwV ZUVadeA@wv IaTpwv, 600l emBupouv
grnopoUv va anooTEAAOUV nNpoc OnNPOCIEUONn OTO
Mep10diko "HIM - Hellenic Journal of Medicine - EAANVIKN
IaTpikl EnBewpnon”, ONUOCIEUCEIC KAl AVAKOIVWOEIG
(Abstracts) ol onoiec €xouv avakolvwBei 1 €xouv Yivel
anodekTeG o EAANVIKA 1 Aigbvn IaTpika Zuvedpia.

e-mail unoBoAng: medicine@vegacom.gr
ThAcpwva ermkoivwviag: 210 8980461 - 697 2090020



