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NEPIAHUH

0 16¢ Tov Autikou Nethou gival evag 16¢ RNA. O 1o cuvnBLlopevog TPOTog HeTAdoong oTov avBpwTto ival
JEOW TOU TOLUTIUATOG EVOG UOAUCHEVOL KOLVOUTILOV. Ta TIEPLOCOTENA TEPLOTATIKA Efval ACLUTITWHATL-
ka. Mepimou 1 ewg 150 dtoya mou YOALVOVTAL TIAPOUCLAOLY TN GORAPH HOPPr) TNG VOOOU PE TIPOOROAN
OTO KEVTPLKO VEUPLKO OVOTNHA. TO CUYKEKPLUEVO TIEPLOTATIKO APOPd Avopa 69 ETWV PE LOTOPLIKO apTNELa-
KIG LTIEPTAONG KAl ABIEVKPIVIOTO LOTOPLIKO VOOOU TOU CUVOETIKOU LGTOV, O OTIOL0C ETAPEPBNKE GTO TUM-
Ja EMELYOVTWY TIEPLOTATIKWY ToL Mevikol Noookopeiou lwavvivwy TXatdnkwaota’, Aoyw TUPETOL TIOU
Eekivnoe evIoc wpwv e plyog Kat uadyiee. Katd tnv KAWVIKT e€€Taon 0 acBevnC apouciace LTIOOELYO-
vawuta. MpaypatormowrBnke agovikr) Topoypagia Bwpakog xwpig maboAoyikd euprnpata. Ot KAAALEPYELEG
alpaTog ATav apvnTIKES KaBwGE Kal Ta TeoT oLPwWV yia Legionella kat Pneumoniococcus. O avoGoAoyLIKOG
EAEYXOG, O UTIEPNXOKAPBLOYPAPIKOG EAEYXOG KAL N AEOVLKT) TOPOYpapia KoAiag dev armokaAupav TTaBoAo-
ylkd eupnpata. O acBevng epeAVLIOE TIOVOKEPAAO Kat uTtvnAla. YTIOBANBNKe 0g 00QULOVWTLALA TTAPAKEVTR-
on n orota anmoKAAUWE 25 KUTTAPA AEUPOKUTTAPLKOL TUTIOU. O BLOXNUIKOG EAEYXOG TOU VWTLAlOU LYPOU
AMOKANLYE AUENUEVES TIUEG TIPWTEIVNG v Ta TeoT PCR NTav apvnTikd. O aoBevrg mapouciace viovn
oLYXUON Kal avVIKavoTnNTA Va avUPWOoeL TANPWE Ta Avw Kal KATW AKPa Je PUOLOAOYLIKA QvVTAVAKAQOTL-
KA Kat Puikr duvaun. H agovikr) Topoypapia eyKeEPAAOL AMOKAAUPE UIKPOLOXALHIKOU TUTOL BAABEG. Tnv
EKTN NUEPQ, 0 A0BEVNG EPPAVIOE OTIACTIKOTNTA, SUCKAUWIA AUXEVQ, N AEKTIKNA ETIKOWVWVIA KAL OTIACUOUG
ALXEVIKWY Kal pacnTnpLwy puwv. O acBeving dlacwAnvwenke kal petapepbnke otn Movdda Evtatikng
Oepareiag. H e€€Taon Tou 0poL yLa AVTIOWHATA KATA TOL oL Tou AuTKoL Ne{hou ftav BeTKn. Mpayua-
TOTOLBNKE pe eTITUXIa N 0TAdLaKr AgUTIVLON TOL acBEVOUS KAl O ArOYAAAKTIOUOG Ao TOV QVaTvVeELoTrpa
Mapouoiace e€apeTIKO emimedo emkovwviag aAAd apousciace SUCKOALA TNV avOPwWOon TOL apLOTEPOV
AvVW AKPOUL KaL ToL OeELOL KATW AKPOL. H emaypumvnon yla Tov 16 Tou ALTIKOL NetAou eivatl cnuavTikn L
alTepa TOLG KAAOKALPLVOUG PNVEG KABWGS OPLOPEVES EKONAWCELS OTIWG N EYKEPAALTIOA PTIOpEL va Exouv
Aoxnun Topeia oe avtiBeon Ye TNV TEPIMTWOr Kag.

A€€erg-kAedLa: 16 AuTikoL Nethou, eykepalitida
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West Nile virus-attributed encephalitis:A not so rare
clinical entity

Tsoumani Konstantina, Mantzoukis Stavros, Mpakas Konstantinos, Gerasimou Marina, Kosma Eleni,
Lepida Dimitra, Ygropoulou Olga, Rizos Dimitrios, Mousafiri Ourania

Intensive Care Unit, General Hospital of loannina G. Hatzikosta, loannina

SUMMARY

West Nile virus is an RNA virus. The most common mode of transmission to humans is through the bite
of an infected mosquito. The majority of cases are asymptomatic. About 1 to 150 people who become
infected presents the severe form of the disease with an attack on the central nervous system. We report
on a 69 years old man with a medical history of arterial hypertension and an unclear history of connective
tissue disease, who was transported to the emergency department of the General Hospital of loannina
“G.Hatzikosta", due to fever started within hours, chills and myalgias. During the clinical examination,
the patient presented hypoxygenemia. A chest CT was performed without pathological findings. Blood
cultures were negative as well as urine tests for Legionella and Pneumoniococcus. Immunologic testing,
echocardiographic testing, and abdominal CT imaging did not reveal any abnormal findings. The patient
developed headache and drownsiness. He underwent a lumbar puncture which revealed 25 cells of
lymphocytic type. The biochemical control of the celebrospinal fluid revealed increased protein values while
PCR tests were negative. The patient showed a strongly confused state and inability to fully erect the upper
and lower limbs with normal reflexes and muscle power. CT brain revealed micro-ischemic-type lesions.
On the sixth day, the patient showed spasticity, nech stiffness, non-verbal commmunication and spasms of
cervical and masticatory muscles. The patient was intubated and transferred to the Intensive Care Unit. A
serum test for antibodies against the West Nile virus was positive. A gradual awakening of the patient and
weaning from the ventilator were successfully perfomed He presented an excellent level of communication
but he showed difficulty raising the left upper limb and the right lower limb. Vigilance for West Nile virus is
important especially in the summer months as some manifestations such as encephalitis can have a bad
course unlike our case.

Key words: West Nile virus, encephalitis

Ewcaywyn
O 16¢ Tov AuTikou Neihou elvat evagc RNA 10¢ Tov avn-
Kel oTnv olkoyevela Flaviviridae (yévog Flavivirus) , n
omola mepAapBdvel Kat GAAa avBpwriiva Tasoyova
OTWC TOUC LOUG TOL AJYKELOL TIVPETOUL, TOU KiTPLVou
TIUPETOL Kal TNG lamwvikng eyke@aAitidag.? H etudn-
JloAoyia Tou 1oL Tou AuTikoU NetAou aAAdlel SlapKwe.
Amtopovwenke yia Tpwtn @opd to 1937 oto aipa acbe-
vOUG UE TIUPETO TNV TIEPLOXN Tou AuTikoL Neilou tne
Ouykdvta. AvBpwTlveG AOWHWEELG €xouv avagepbel
o€ TIOAAEC XWPEG TOL KOCHOUL YLla TieplocoTEPA amo 50
¥povia. To 1999 eva oTeAexog Tou oL Tou AuTIkoL Nei-
Aou, TIOU KLUKAOYOPOLCE OTO lopanA kat otnv Tuvnola,

elonxon otn Nea Yopkn Kal T(POKAAESE eva PeydAAo Ee-
OTIaoHA ToL e€anMAWBNKe 0TI HvWwPEVEG TIOALTELEC TNG
Apeptkng (1999-2010) TovidovTag WS N eloaywyn Kat
N peTddoon maboyovwy Tou peTadidovtal anod Qopeis
EKTOC TOU TPEXOVTOG OLKOTOTOL TOLC ATIOTEAOUY CORa-
PO Kivduvo yla Tov koopo.® Ta eplocoTepa Kpouopata
onuelwbnkav otnv EAANGSQ, To lopanA, tn Poupavia, Tn
Pwola kat tic HIMA. Ot Tomtobeoieg eotiag BplokovTtal
o€ KUPLEC PETAVACTEUTIKEG Oladpopeg tnvwy.® O 1o
OULXVOC TPOTIOG peTAdoong oTov AvOPWTIO elval HEoW
TOLUTINPATOG ATO JOAUCHEVO KOUVOUTIL, Ta oTold Jo-
AbvovTal oTav TPEPOVTAL ATd POAUCHEVA TIOUALA. 21N
OUVEXEL, TA PoALCUEVA KouvouTia Petadidouv Tov 1O

© 2023 EMnvikn latpikn EnBedpnon 139: 110 =114
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ToL AuTikoU NefAouv og avBpwTouc Kal dAAa dwa da-
YKWVOVTAC TA. 2€ TIOAD PIKPO aplBUO TEPLOTATIKWY |,
0 160G propel va petadobel mnelta anod €kbeon oe ep-
YQOTNPLAKO TEEPLRAAAOY, LHETA ATO PETAYYLON alpatog
N WETAUOOYELON OPYAVWY, ATIO UNTEPA OE PWPO KATA
TNV SLApKELa TNG EYKLUPOOULVNG, TOU TOKETOUL 1) TOL On-
Aaopou. Ewe kat onuepa dev exel TekunplwBel kauia
HeTAdoaon Tou oL Tou AuTikol NetAou amo avBpwTo og
AvBpWTO PECW TEPLOTACLAKNG eTtapng.® Eival SUoKoAo
va IpoodLlopiooupEe e akpiBela Tov xpovo EMWacng Tou
1oL Tou AuTikoL NetAou oToug avBpwIoug (XpPOVogS amno
TNV OTLYM TOU TOWUTNPATOG/POALVONG EWG TNV EUPA-
VION CUPTITWHATWY) aAAd uTtoAoyiceTal tepimnou oTIg 2
ewe 15 nuepeg. *° To peyaAlTEPO TIOCOOTO TWV TEPL-
MTWoewWV (>80%) lval ACLUTITWHATIKO. Ta TEPLOTATIKA
Je oupmtwpata eivat cuvnbwe PETPLag BapLInTag |,
auToTEPLOPLZOUEVQA KAL E TTapouoia epmupeTou. H Ama
HOP®N TNG VOoOUL eppavideTal epimouv oto 20% Twv Te-
PLOTATIKWY KAl XapakTnpidetal amo TUPETO , VEVIKEL-
pevn aduvapia kal KataBoAr), TTovoKEPaho, HUaAYIES Kal
apBpalyieg evw PTIOPOLY va EPGAVICOOUV CLUTITWHATA
anod TO YAOTPEVIEPIKO cLOTNUA (OTIWC vauTia, EYETOC,
KOIALOKO AAyoC , Sldppoleg), depuatikd e€avenua (kn-
AOoBAaTIOWHEG) Kal Aeppadevonddela. Mepimov 1 ota
150 dtopa Tou PoAlbvovTal , Tapouclddel TNV coBapn
HOP®N TNG VOOOU HE TIPOCROAI TOU KEVTPLKOU VEUPLKOU
ovotruatog( eyke@ahitida, unviyyitida i ofela nmapd-
ALON) KAl CUPTITWHATA OTIWE TIOVOKEPAAO, TIVPETO, AU-
¥evikr) duokappla, dlatapaxeg Tov emmnedou ouveldn-
ong (amdBela, AnBapyo, amompooavATOALOHO, cLYXUON,
KWua), oriacpoug, coBapn Yuikn aduvayia, dlatapaxes
Badlong Kat KvnTikoTnTag. 4°

MNepypayn nepintwong

Avdpag, 69 eTWV , TPWNV KATVIOTAG , YE LATPLKO
LOTOPLKO APTNPLAKAG LTEPTAONG (UTIO (PAPHAKEUTIKN
aywyr ge oapTdvn) Kal aca@eg LOTOPIKO VOOHUATOG
oLVOETIKOU LOTOL (yia To omolo o acBevng ehape vbpo-
EuYAWpPOKivVN yla 6 pnveg) dlakopicetal ye To EKAB amo
Kevtpo Yyelag,omou eixe mpoceABel dVo Popes AOYwW
EUTIUPETOL EVAPEEWG ATIO WPWV KAL HN LPLOPEVO PE TN
ANWN QVTUTUPETIKWY, OTO TUAWA ETELYOVIWY TIEPLOTA-
Tikwv Tou [N. lwavvivwy "TXat¢nkwota . O acbevne
avepepe oLVOOO PLyog Kal HLAAyieg. KaTtd Tnv KALVIKN
egetaon mapouvociale vmoguyovalpia pe SPO2 :91% Tto
omolo emBeBalwbnke Kal amd Ta aepla atpyatog omou
napouctalel pO2 60 mmHg. Atevepyeital agovikn to-
Hoypagpla Bwpakog Kal ayyeloypapla TVEUHOVIKWY ap-
TnPLY n omoia dev avedelfe eppavr eANelypatTa mAn-

PWOoNG ouuBatd pe mapouvcia evOoaLALKWY BPOLBWY,
avedeixBn dldtaon ToL KWVOL TNG TIVEUHOVIKNG apTnpl-
ag (Uéyloto eLpog 3.8cm), AVELPLOPATIKN dLATACN TNG
avioLoacg BWPAKIKAC AopTAG (UEYLoTN Tun 4.7 cm), ep-
(PLONUATIKOV TUTIOU AAAOLWOELS (KUPLWE OTO KopuPaio
TUNUa Tou Se€lol KATW AOBOL OTIOL GLVUTIAPXOULV Kal
BPOYXLEKTAOIKOU TUTIOU CAAOLWOELG) Kal YPAUPOELDE(S
WVWOOATEAEKTATIKES AANOLWOELS KATW AoBwyv. O acbe-
Ve eonxbn otn Maboloytkn KAWIKA yla TEpATEPW
Olepelivnon Kal avTIPETWTIoN. ETEBN apxIkd Lo avtl-
BLOTIKA aywyn avTlheTwriong mubavng Aolpweng ava-
TIVEUOTIKOU pE Ke@TPLagovn kat adltBpopukivn. Aoyw
EUTIVPETOL EANPBNOAV KAAALEPYELEG AlPATOG N oTola
avedelEe S. epidermidis evy N KAAALEPYELA OVPWYV dEV
aropovwaoe TIaboyovo JIKpoopyaviopo. EcTAAn egeta-
on yla apoucia avtlyovou yia AeYLOVEAAQ KAl OTPETITO-
KOKKO OTa oupa , Tou ftav apvnTtikd. H PCR ya tov 16
SarsCov2 ntav apvnTikr. EcTdAn €Aeyxog e EBV-CMV-
Toxoplasma, eAeyxoc¢ nrtitdwy kat HIV ta omola ftav
apvnTIkd. O €AeyX0G TwV BUPEOELDIKWY OPUOVWYV RTAV
(PUCLOAOYIKOG KAL OL TLHEG TWV KAPKLVIKWY OELKTWY NTAvV
EVTOC PLOLOAOYIKWY eTUEdWV. OL e€eTAoelg Wright kal
Rose-Bengal ntav apvnTikeg evw n TP TNG TPOKAAGCL-
Tovivng Atav Ara avgnuevn (PCT : 0.85). EoTAAn avo-
OOAOVYIKOG EAEYXOC OTIOL O PELHATOELONG TIAPAYOVTAG
Atav apvnTikée N T tou C4 petwpévn (tn 60.1 pe
avagepodPevn @UOLOAOYIKY Twur 79-152 mg/dl). Kata
TNV OldpKeLla TNC voonAeiag dlevepyndnKe oTipopETPN-
on n otola avedelEe ATLoL TIPOC PETPLOL BabuoL dlata-
PAXEC AEPLOPOL PIKTOU TUTIOU (KUPLWG amoPPAKTIKOU
TUTIOU) KABWGE KAl KAPSLOAOYLKN EKT{UNCN KAl LTIEPNXOG
kapdiag xwplc va avadei&ouv dlaitepa aboAoykd ev-
pnuata. Alevepynbnke Mantoux n omoia Atav apvnTiKn.
AlevepynBnkav umepnxog KolAlag xwplc va avadeifel
aBoAoyLkd eupruata, Kabwe kat agovikr Topoypagia
KoIAlag Tou avedelge Nra TAXLVON TwWV OKEAWY TOU
apLoTepol eTve@pLdiou Kat Pikpoug Aeppadeves (Ewg
1.5cm) OTOV OTILOBOTIEPLTOVALKO XWPO.

O aoBevn¢ mapouvciace TMUPETIKNA Kivnon kaBnuept-
VA, €we 40° C. Tnv TETAPTN NUEPaA voonAeiag kat Adyw
EUPEVOVTOC EUTIVPETOU, £YLVE TpOTIOTIolNoN TNG AvTLBL-
OTLKNG aywyng Kat TeBnke S0EUKUKALVN KAl HEPOTIEVE-
pn. Tnv mepmtn nuepa voonAelag o acBevng epgpavioe
kepahaAyla kat nra vmvnAia. YmoBARBnke oe oo@u-
ovwTlala mapakevtnon Tou avedelfe 25 KUTTApPA UE
AEUPOKUTTAPLKO TUTIO KAl KAAALEPYELA Pe Gram Xpwon
oudev. O BLOXNULIKOG €AEYXOC TOL eyKe@aAovwTlalou
LYPOU AVEDELEE ALENUEVES TIPES TIPWTEVWY ( TTpWTE-

iveg 72), yAukodn 96, LDH 19 kat 0 acBevig T€Bnke oe
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aywyn Kat ge akukAoBipn . EotaAn PCR tou ENY n omola
NTav apvnTKr yla Taboyovous PIKPOoopyaviopous. Tig
Bpadveg wpeg NG dlag nuepag, o aobevng eugavice
€VTOVa CLYXNTLKN KATAOTAON, HE KEPAAAQAYLQ, TPOPO Kal
aduvapia TANPOUS £yePonG TWV AVW KAl KATW AKPWY ,
HE (PUOLOAOYIKA aQVTAVAKAQOTIKA KAl PULKH LoxL. Alevep-
ynénke a&ovikn topoypagia eyke@dlou mou avedelte
LLIKPOLOXALULKOU TUTIOU AAAOLWOELS ( KLPIwG eELd), Xw-
pig¢ Aowmd Wblaitepa maboAoyikd euprjuata. Eylve gvap-
&€n degapebalovng. OL e€etdoelg aipatog TNV MEUTTIN
nuepa voonAeiag avedel&av dlatapaxeg tTNG NTMATLKAC
Bloxnueiag (tpavoauivacawpia), avénon Twng TRG kat
CK kabwg kat upnAr T geppttivng (15.096, pe ava-
(PEPOPEVES PUOLOAOYIKEG TIHEG peTagL 20 kat 300 ng/
ml). Tnv €ktn nuépa voonAeiag , o acBevng sueavice
OTAOTIKOTNTA, SLEYEPTIKOTNTA UE TIAPOLTIA ALENUEVWY
AVTAVAKAQOTIKWY. ALEVEPYNBNKE VEVPOAOYIKN EKTIUN-
on OTIOL TAPATNPNBNKE ALXEVLKN duoKAUWIA, YN AEKTL
KN ETKOlVWVIa Kal omacuol TpaxnAKWY Kal yacnthpl-
WV puwv (Kuplwe otn dlavolen Tou oTopatog). Kpibnke
arnapaitnTn n dlacwAnvwaon Tou achevolg Kal EMELTa
peTapepbnke otn MEO N, lwavvivwy "T-Xat¢nkwota'.

Katd tnv didpkela Tng voonAeiac otn MEO, o acbe-
vne dev apouciace enelocodla eumupeTou. TNV TPWIN
nuepa voonAeiac otn MEG, dlevepynbnke MRI eyke-
@dahou n ormola avedel&e BAABES pkpoayyelondbelag,
Ama dlevpuvon TOL KOLALAKOU OCUOTHUATOG Kal Tou
vTIapaxvoeldolc Xwpou (Kupiwg oTo eTinedo Tou Kup-
TOL Kal auelueTwriala) we emnt Babuol atpoglag Kat
elkova KUOTNG amod KATAKPATNOon OTOV aploTEPO We-
Twrialo KOATIO Kal €TEPNC OTO APLOTEPO dlaueploua
TOU OPNVOELOOUG KOATIOU PE TIPWTEIVIKO/BAEVVWOES
meplexopevo. Tnv {dla nuepa €otdAn oe delypa opol
TIPOC €EETAON YLlA TIAPOLGCIA AVTICWHATWY EvVavTl Tou
1oL Tou AuTikol Neihou. Tnv delTepn NUEPQ VOONnAEl-
ag otn ME@ eywve evapén otadlakng agumviong Tou
a0BevoUC Kal oTadlakol AmMoyaAAKTIOUOU amod Tov ava-
TIVELOTNPA Kal TNV Tpltn nuepa voonAieiac otn MEG o
acBevng anoowAnvwinke emtuxwe. MNMapovoiace dpt-
oTo eminedo emkowwviag , xwpic va avagepel Kepa-
AaAyia. Katd tnv kAWK e€€taon mapouvaciale duoko-
Ala €yepong Tou aplotepoL Avw AKpou Kat Tou de€Lov
KATw dakpou. O acBevng ovTag oTtabepog alpoduvapikd
OAAQ KAl QVaTVELOTLKA, HETAPEPBNKE PETA ATIO GUVOAL-
KA TevTe nuepeg voonAeiag otn MEO , otn MNMaboloyikn
KALVIKA Tou TN, lwavvivwy TXatdnkwota™ yla mepal-
Tepw voonAeia. Katd tnv dldpkela tng voonAeiag otn
MaBoAoytkn KALVLKN, eAn@Bnoav Ta anoteAeopata Tng
€€eTaong yla Tov 1o Tou AuTikol NetAou ta omola ftav

BeTikd (BeTikd IgM évavtt WNM oTov 0po). O acBevng
dlekopioBnke 0T vELPOAOYLKH KALVIKY Tou MNaverotn-
Hlakou Mevikob Noookopeiou lwavvivwy yla mepartepw
UTIOOTNPLEN KAl AVTILETWTILON.

Zugitnon

Hvéoog tou AuTikoU Neihou amotehel coBapn amelin
yla tnv énuoota vyeta, wdlaitepa 6cov apopd ToLg avo-
OOKQATEOTAAPEVOUC Kal TOLG NALKIWPEVOLS. O 16¢ Ttapa-
HEVEL 0€ eVIWOTIKO KUKAO HETAEL TWV KOLVOUTILWY Kal
TWV TIOLALWY , JE avBpwToue Katl dAAa BNAQOTIKA wW¢
TIAPETOPEVOUG EeVIOTEG. Exouv avapepOel ayKoouiwg
TEPLOTATIKA 0g Ttavw amo 50 xwpeg. H mAelopneia twy
AvBPWTIVWY AOLHWEE WV lval ACLUTITWHATLKN. QOTOOO,
Ol KAWVIKEC €KONAWOELS UTopoLY va KupaivovTal and
OXETIKA ATILA EPTIVPETN aoBevELd €WG TIOAD CORAPEC
VEUPOAOYLKEC OVTOTNTEC OTIWGE N o&ela xaAapr) TIapdAL-
onKatn eyke@aAitida. > AcBevelg pe eyke@aiitida mou
opeileTal otov 16 Tou AuTikoL NefAou apouotdlouy ,
ouvnBwe , coBapr Kepahahyia, TpdHo (Kuplwe ota dvw
dkpa), dlatapaxeg ouveldbnong, ePTUPETO, HUOKAOVIEG
Kuplwg oTa dvw dkpa Kal GTouG PUG TOL TIPOoowWTou. H
TIapAAvon Tou oxeTideTal ue Tov 1o Tou AuTikol NetAov,
oLVNBWGC TIPOKUTITEL AMO TNV KATAOTPOPH TWV KUTTA-
PWV TWV TIPOCBLWY KEPATWY Tou VwTLalov puekol. H
acLPpeTpn aduvauia cuvABwe avamtloosTal yprHyopa
(EVTOC TWV TPWTWV 48 WPWV PETA TNV Evapen TWV OL-
UTTTWHATWY). MTopel va eppavioTel KevTpikr aduvapia
TOU TIPOCWTIOV, CLVNBWG APPOTEPOTIAELPN. MTtopel va
TIPOKVUYPEL QVATIVELOTIKI AVETIAPKELA TIOL ATIALTEL ETEl-
youoa evOOTPAXELAKN OLACWANVWON , amo TapaAvon
TOU dLaPPayPATIKOL Kal TOU JECOTAELPLOL HUOG. 56 H
alobnTNELOKA amwAELla YEVIKA AMOULCLAlel av Kal opl-
OpevoL aoBevelg PTIopEl va avapepouy EVIOVO TIOVO 0Td
TIPOORERANUEVA AKPA AKPLBWCS TPV N KATA TNV €vap-
€n tne aduvapiag. AAeg attieg adbuvapiag enetta anod
HOALvon amod Tov 1O Tou AuTikol NefAou amoteAoly To
ouvdpopo Guillain-Barre’, n agovikr moAuveupomnddela
Kal GAAEC ATMOUVEAWVWTIKEC veupomdbeleg.5 H ekBaon
NG eYKEPAALTIOC amtd Tov 1O Tou AvTikoU Nefhou eival
TIOLKIAN Kal pmopel va pnv oxetidetal pe tnv coBapo-
TNTAG TNG apxLKNC acBevelag. AcBevelc Touv voonAeL-
ovTal pe eyke@aAiTida amo tov 16 Tou AuvTtikou NetAou
anatTovy Bonbela OTIC KABNUEPLVES OPACTNPELOTNTES
TOUC PETA TO €&LTNPLO ATIO TO VOOOKOWELD Kal cuyvd
AVaPEPOLV AELTOUPYLIKEG KAl YWWOTIKEG SUOKOALES yla
€W¢ Kal eva €Tog and Tnv goAvvon.®

Mia amoteAeopatikn dlayvwaon Tou ol Tou AUTL-
koU Neihouv amattel TNV ANYn AETTTOUEPOUG LGTOPLKOD,
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ouuTepAaUBavoPevne tTng Tbavng ekBeong og UOAL-
OPevVa KOLVOULTI, KABWE Kal euaioBnTeq OpOAOYIKES
Kal LOAOYIKEG e€eTAOELG. TEAOG, va avapepBel twg dev
UTTAPXOUV TIPOPUACKTIKA I BEPATIEVTIKA PETPA YA TNV
KATATOAEUNON TWV ACBEVELWY TIOU TIPOKAAOLVTAL Ao
ToV 1O Tou AUTIKOU Neihou.5®
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NEPIAHWH

Pidog Anpntpiog

Elcaywyn: Ta eyKEQAALKA CLLBANATA Elval APKETA OLXVA KAl OXeT{ZovTal pe auEnuEvn BvnTodTnTa Kal
onuavTiko Baduo avamnpiag. Evag KUpLog oToX0G TNG AVILHETWTIIONG AUTWY TWY AoBEVWY gival avTide-
TWTILON TNS EVOOKPAVLAG LTIEPTACNG UE OTOXO TNV BEATiWoN TNE KBaong. O oKomog TNG PEAETNG elval
Va AmopovwBoLV TTapAdyoVTES Kal VA CUCXETIOTOLV HE TNV OUVAMLKT ATAvTNon TOU EYKEPAAOL OTa EC
Bepamneiag yia Tnv petwon tng evdokpaviag mieonc. Qg YETPO EKTIINONS TNG SLVAUIKC ATIAVTNONG TOU
EYKEPAAOL OTIG BepaTeleq TIOL EQAPUOCTNKAY OPLOTNKE N €kBacn Twv acBevwyv dnAadr £odog amno
Vv MEO 1) 6Avatog Tov acevwy.

MeBoboAoyia: [Mpokeltat yia pia avadpoptkn HeEAETN Tov dlegrnxbn otnv MEG tou levikol Noookopeiou
lwavvivwy I Xat¢nkwota otnv otetia 2011- 2012. Aelyua tTng JEAETNG ATtoTEAECAV ACBEVELC TTOL VOON-
AEVLTNKAV e EYKEPAAIKA CUPBALATA , AYYELAKO EYKEPAALKO T KPAVIOEYKEPAALKH KAkwaon (KEK). Katd
TNV eloaywyn Petpnenkav ot €n¢ apapetpol : S100, IL6 kat PCT, n Beppokpacia eloaywyng Kabwe Kat
epyaotnpLlaxol Bloxnuikot deikteg (YALKOZN eloaywyng) aldatoloyikol (Aevkd algoopaipla, aldoopat-
plvn) KaBwg Kat o TNKTIKOG eAeyxog (PTAPTTINR vwdoyovo) Twy acBevwy.  OAol ol acBeveilq uro-
BARBNKAV OE VELPOATEIKOVIOTIKNA EEETACN TOU eYKEPAAOUL (CT). MpayuatonoliBnKe OTATIOTIKI) AVAAL-
On TIPOKELPEVOL va dlepeuvnBel N CUOXETION ALTWY TWV TIAPAYOVTWY UE TNV EKBACN TWV ACBEVWV.
AmoteAéopata: YUVOAIKA OTNV UEAETN oLUTEpLlEAn®BNnoay 29 acBeveilc. Me Bdon Ta amoteAéouata
TNG OTATIOTIKAG avaAuong , o acBeveig ol omolol elodyovtal otnv MEG pe aboAoyia ano Tov eyke-
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@aNo N TpWTEivn eloaywyng S100 cuoxetideTal loxupd pe TNV eKBaon Twy aobevwy. YTdpxel emiong
OLOYETION PETAEL TWV emumedwy S100 Kat YALKOZNG eloaywyne. Aev BpeBNKE CUOXETLON PETAEL TWV
UTTOAOLTIWY TIAPAYOVTWY TIOL UEAETABNKAV KAL TIC £KBACNG TWV ACBEVWV.

Tupmepdopata: > aobevelg ol omoiol elodyovtal otnv MEG pie TtaboAoyia amod Tov eYKEPAAO N TPWTEVN
eloaywyne S100 (evtog 6 wpwv amod To cUPRAV) CUCXETIZETAL LoXLPA PE TNV EKBAON TwV acBevwy. YTdp-
¥EL ETONC CLOYETION PETAEL TwWV eTumedwy S100 Kat YAuKOZNng eloaywyng. Ot petpnoelg tne S100 pro-
POLV VA ¥PNOLLOTIOINBOLY WG TIPOYVWOTIKOG SEIKTNG O aoBeVE(Q Ue EYKEPAALKA GLEBANATA TIOV VOON-
AgvovTal og yevikr MEO. Oampemnel va avagepBbel 0TLoTtnVv UEAETN pag Tt pxav Vo eplopLopol. MpwToy,
To Oelyua NG PEAETNC pag lval pikpo. Etvat avdykn va uttdpEouy UEAETEC e peyaAlTepa Oelypata acbe-
VWV yla va eTiReRawBoly Ta anoteAeoyata pag. Evag Se0tepog mMepLopLopog eival To 0Tl Sev umtdpxel
0g apKeTOLC aobeveic devTepo delyua Aoyw elTe PKPNG VoonAeiag elTe AOyw TEXVIKWY TTPORANUATWY.
Mpo@avwG araltouvIal TIEPLOCOTEPEG HEAETEG O PEYAAUTEPA delypaTa achevwy yia va arnooapnvioTel
N TiBavr TPoyVwWoTIKn a&ia tng mpwtelvng S100 o aoBevelq pe eyke@aAikd cupBduata
NEEEIG-KAELBLA: eyKeEPAAIKA cupBauata, ekBaon, ttwTeivn S100

Biomarkers in Cerebral Events

Dimitrios Rizos', Stavros Mantzoukis? Marina Gerasimou?, Olga Ygropoulou®,
Spyridon Vasakos®, Konstantinos Bakas®, Georgios Alexiou’, Spyridon Voulgaris®
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SUMMARY

Introduction: Cerebral events are frequent and are associated with increased mortality and a significant
degree of disability. A main goal of treating these patients is to treat intracranial hypertension with the aim
of improving outcome. The purpose of the study is to isolate factors and correlate them with the brain's
dynamic response to intracranial pressure lowering agents. As a measure to assess the dynamic response
of the brain to the applied treatments, the outcome of the patients was defined, i.e. leaving the ICU or death
of the patients.
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Methods: This is a retrospective study that was conducted in the ICU of the General Hospital of loannina G
Hatzikosta in the two years 2011-2012. The sample of the study was patients who were hospitalized with
cerebral events, cerebrovascular accident or traumatic brain injury (CBI). During admission, the following
parameters were measured: S100, IL6 and PCT, admission temperature as well as laboratory biochemical
indicators (admission glucose), hematological (white blood cells, hemoglobin) and coagulation control
(PTAPTT, INR, fibrinogen) of the patients. All patients underwent brain neuroimaging (CT). Statistical
analysis was performed to investigate the association of these factors with patient outcome.

Results: A total of 29 patients were included in the study. Based on the results of statistical analysis, in
patients who are admitted to the ICU with pathology from the brain, ST00 admission protein is strongly
correlated with patient outcome. There is also a correlation between S100 levels and glucose intake. No
correlation was found between the remaining factors studied and patient outcomes.

Conclusions: In patients admitted to the ICU with pathology from the brain S100 admission protein (within
6 hours of the event) is strongly associated with patient outcome. There is also a correlation between S100
levels and glucose intake. S100 measurements can be used as a prognostic indicator in stroke patients
admitted to a general ICU. It should be mentioned that there were two limitations in our study. First, our
study sample was small. There is a need for studies with larger patient samples to confirm our results. A
second limitation is that several patients do not have a second sample due to either a short hospital stay or
technical problems. Obviously, more studies in larger patient samples are needed to elucidate the potential

prognostic value of S100 protein in stroke patients
Key words: stroke events, outcome, ptotein S100

Elcaywyn

Ta eyKe@AALKA cupBdpata eival apKeTa oLXVA Kal OXeTi-
ZovTtal e avgnuevn BvntoTnTa KAl oNUAvTIKO Babud ava-
mnplag. Evag KUPLog oTdX0G TNG AVIIPETWIIONG AUTWY
TWV acBeVWY elval QVTIUETWTILON TNG EVOOKPAVLAG UTIEP-
Taong pe otoxo TNV ReAtiwon tne €kBaong. O okomog
TNC PEAETNC elval va armopovwBoLy TapdyovTeS Kal va
OUOYETLIOTOLV HE TNV SLVAULKH ATAVTNON TOU EYKEPAAOU
oTa peoa Beparneiag yia tnv peiwon tng evdokpaviag Ti-
eong. Q¢ PeTpo ekTUNoNg TNC SuVaLKAS amavTnong Tou
EYKEPAAOU OTLG Bepareieq TOL EQAPPOCTNKAY OPLOTNKE
N €kpaon Twv acbevwv dnAadr €€odog amo tnv MEO 1)
Bdvatog Tov acBevwy. H dle€aywyr TG HEAETNS eykpi-
Bnke amo to MaveroTtruo lwavvivwy.

Mé£Bobot
MpokelTal yia pia avadpoptkn HEAETN TIOL OLEENXON oTNV
ME® Tou levikol Nocokopeiov lwavvivwy I Xatdnkw-
ota otny oletia 2011- 2012, n omola dlabeTel €L KAlveg,
epnUePeLEL KOBOAN TNV dLApKeLa TOU prva Kat givat To-
ALdLVapN. Ze €va olvoAo 339 eloaywywy otnv MEO katd
To dlacTnua TNG HEAETNG 62 aoBeveis elyxav eyke@aAkd
OLPBAMATA , AYYELAKO EYKEPAALKO I KPAVIOEYKEPAALKN

kakwon (KEK) kat anotéAeoav To apxiko delypa tng pe-

AETNC.

Ta kpttnpla e€aipeong Atav:

1) N ouvLTAPEN EEWKPAVIAKOU TPAUKATIONOU 1 AAANG
Tébnong 1oL Ba PUTopoLCE Va ETINPEACEL TA ATIOTEAE-
OlATA OTIC HETPNOELG TWY OELYUATWY JaAg

2) aoBeveic pe kAfpaka Maokwpng > 8

3) aoBeveic petd amnd avarrtuxBeioa avakor Adyw ov-
XVNG oLVOUTIAPENG Kal AAAWY TTaBRoswy Kat

4) aoBeveiqg ou elonxBnoav TNy MEG Tdvw amno 6 wpeg
HETA TO apXIKO cupBav
Otav évag acbevng elodyetal otnv MEO Aaupavetal

€va TIANPEC LATPLKO LOTOPLKO Kal TIANPNG oelpd e€eTdoe-

wv. Katd tnv elcaywyn petpnénkav ot €€n1¢ apapeTpol

- S1700, IL6 kalPCT, n Beppokpacia eloaywync kabwe Kat

epyaoctnplakol Bloxnuikol delkteg (YAUKOZN elcaywynq)

awgatoloyikol (Aeukd apoopaipla, alpoopalpivn) Kabwg

Kat o TNKTIKOS €Aeyxog (PTAPTTINR wwdoyovo) Twv

aoBevwy.

Ot II-6 kat S-100 kat PCT mpocdlopiotnkay oTov ava-
AuTr cobas e411 tng Roche Diagnostics pe tnv pebodo
™G avooodoklaolag NAEKTPOXNUIKAG  GWTALYELAG
(ElecsysS100B®; Roche Diagnostics, Penzberg, lepuavia).
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Ol €€eTAOELG TIPAYUATOTIONBNKAY AT TIPOCWTUKS Ka-
ToTv ekmaideuong Kal Totornoinong ano Tnv etalpeia
ROCHE.(Ewkova 1)

XapakTneLOTIKA TWV HETPHOEWVY

IL-6

Evpog pétpnong

1.5-5000 pg/mL (optZdpevo amd To KATWTATO OpLo avi-
XVELONC KAl TO QVWTATO onuelo TNG TPOTUTING KAPTIV-
Ang). Ot TéC Ttou elval aunAoTePES amd TO KATWTATO
oplo avixvevong ditdovtat we < 1.5 pg/mL. Ot TWeES mou
elvat vpnAdTEPEG aMd TO €LPOC PETPNONG didovTal wg >
5000 pg/mL (1) €wc¢ kat 50000 pg/mL yla delypata apatw-
peva katd 10 popeg).

KatwTtato oplo avixvevong: mepimou 1.5 pg/mL

Twpég avagpopag

Y€ Ul JEAETN e Xpnon Tng heBodou Elecsys IL-6 o dely-
pata ano 817 (pawvopevikd Lyl aTopa kaBoploTnke ev-
POC avaopds €we Kat 7 pg/mL (950 ekatooTnuopLo). !

Avanapaywylpotnta

+ Y€ OLYKEVTPWON Peong TG 17,3 pg/mli>>CV 6,0 %
>€ OuyKeVTpwon peong TG 117 pg/mi>> CV 2,5%
7€ OLYKEVTPWON PeoNG TWWNG 891 pg/mli>>CV 2,65%
Evlapeon emavaAnyuotnTa
7€ OLYKEVTPWON Peong TG 17,3 pg/mi>>CV 8,5 %
7€ OLYKEVTPWON Peong TN 117 pg/mli>>CV 32%
Y€ OLYKEVTPWON PEONG TWUNG 891 pg/mli>>CV 2,9%

S-100

Evpog pétpnong

0.005-39 ug/L (optZopevo amod To KATWTATO OPLo avixveu-
oNg Kal To avwTaTto onpeio g mPATLTING KAUTIVANG). Ot
TIUEC TIOL elval apnAOTEPES ATO TO KATWTATO OPLO avi-
xvevong 6idovtat we < 0.005 pg/L. Ot TLpeg Tou eivat uyn-
AOTEPEC ATO TO VP0G PETPNONG didovtal weg > 39 ug/L.

Avanapaywytpotnta

+ 2€ OLYKEVTPWON Peone TN 0,084 ug/L>>CV 1,5 %
7€ OLYKEVTPWON Peong TNG 117 ug/L>>CV 2,1%
7€ OLYKEVTPWON PEoNG TNG 891 ug/L >>CV 2,3%
Evlapeon emavaAnyuotnTa
Y€ OLYKEVTPWON Peone TwNg 0,084 ug/L >>CV 4,4 %
Y€ OUYKEVTPWON peong TG 117 pg/L >> CV 53%
Y€ OUYKEVTpWON peong TG 891 pg/L >> CV 56%TA.

PCTElecsys

+ EUpog petpnong 0.02-100 ng/mL
Analytical sensitivity € 0.02 ng/mL
Functional sensitivity BJ€ 0.06 ng/mL
Intra-assay CV < 0.01 ng/mL 7-9%
>< 1.0 ng/mL 2%
>>10ng/mL 1-2%

> Inter-assay CV < 0.01 ng/mL 9-16%
< 1.0 ng/mL 3-4%

OAolL ol aoBeveig LTTIORARBNKAV OE VEVPOATIELKOVIOTLKN
€€€Ta0N Tou eyKePAAOU (CT). Ta AmelkovIoTIKA evphpata
aro v CT eyke@dAouv TepleAduBavay uookANpidLo n
ETUOKANPLOLO alATWHA, BAACELG, EVOOEYKEPAALKT) ALUOP-
payia vrapayvoeldr) aoppayia, SlAxLTo ) TEPIECTIAKO
olénua, HETATOTION PEONC YPAUKNG Kal TEAOG Tapousia
KATAyUaTog Kpaviou.

AnoteAéopata
Y TN YEAETN THPAV PEPOC TEALKA 29 acBeveic (19 avdpeg,
10 yuvaikeg, peon nAkia 65.7+7.2 £1n). Ano AEE £naoyav
17 aoBeveic kat 12 ano KEK. O pecog xpovog mapagovig
otn MEG Atav 12.2410.7 pepeg.

$100

MEAETWVTAC OLVOALKA TOV TIANBUCKO Twv 29 acbevwy,
N peon TN S100 ftav 1.55 ye otabepd amokAlon +2.6.
Ot acBevelc pe AEE eixav vpnAotepeg TiPeC S-100 eva-
VTL Twv acBevwy pe KEK aAAd n dtapopd dev ntav otatt-
OTIKA& onuavTikr (ddpeon twr 0.38 évavtl 0.27, p=0.47).
OMot ol acBeveic pe enineda mpwTteivng S-100 peyailTe-
pa aro 0.8 (n=9) aneBiwoav. H dlapopd ftav oTATIOTIKA
onpavtikn (p=0.02, Tpapnua 1)).

I'papnpa 1. A1G@opa ous TPEs NS NPOIEIVNS
$100 o€ oxéon pe v emPioon v acOevov

12

$100

ALIVE DFCRASHD

Me logistic regression analysis kat xwpidovTtag tnv ek-
Baon Twv acBevwy og BAvato kat BeAtiwon ) €€odo anod
™ MEG ot TapayovTeg ToU PAVNKE VA EXOUV ONPAVTLKN
TIPOYVWOTIKA agla ntav
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HAIKIA 0.6676

MHKTIKOX MHXANIZMOX 0.2756

IYNNOXIHPOTHTEX 0.9956

IA 0.5695

YNEPTAZH 0.9974

HMEPEX MAPAMONHX: MEO 0.7184

OYAO 0.2722

$100 0.2961
CONSTANT

AVaPOPLKA HE TA ATTEIKOVIOTIKA EVPAKATA OTNY TTPWTN
agovikr Topoypapia de Bpebnke OTATIOTIKA ONPAVTLKN
OULOXETLON.

OAALH 0.9963
ENIZKAHPIAIO 0.9996
KATATMA 0.9978
EFKOAEAIMOX 0.9997
ENAOMNAPErMXYMATIKH 0.9965
ENAOKOIAIAKH AIM 0.9961
METATONIXH MEXHX TPAMMHX 0.9988
OIAHMA 0.9986
YMAPAXNOEIAHX 0.9999
YNOZKAHPIAIO 0.9986
CONSTANT

A€ BPEBNKE OTATIOTIKA ONUAVTLIKH CUCXETION HETAEL TWV
QLUATOAOVYIKWY TIAPAUETPWVOTIWE €TUONG Oev BpednKe
OUOYETION PE ePPAvIon umepkanviag, ofewons Kabwg
Kal eTedwv YALKodng.

ATIO TNV OTATLOTIKNA AVAAUON TIPOEKVPE CUOKETION TWV
erunedwv S100 katl yYAuKOZNnG mAdopatog .0t upnAOTEPEG
TIHEG YAUKOING Ttapatnpnenkav oe acBevelq pe upnAo-
TEPEC TIWEG TTpWTEivng ST00 (p=0.017, ypdpnua 2).

I'papnpa 9 cuoxéuon updv S100 Ka1 YAUKOSns
mAGoparos

S100
o =~ N w r OO
T T

50 100 150 200 250 300 350
Glc

AgKa aoBevelG epeavioav dlatapayes mNKTIKOTNTAG.
Q¢ dlatapayr MNKTIKOTNTAC opioTnke n evpeon aPTT>40

seconds kai/r) INR>1.2 kai/fy aplBuég aiometaiiwy <
120%109 ava Altpo. Aev BpeBnKE OTATIOTIKA ONPAVTLKH
dlapopad oTLg TIeg ™G S-100 peTagy auTwy oL EPPAVL-
oav ) oxt dlatapaxeg mnktikotnTag (p=0.9). Ot acbevelg
e OlaTtapaxeg TNKTIKOTNTAG elxav xelpdtepn €xkBaon
AaAAd N Slapopd dev ATav OTATIOTIKA onuavTikn (p=0.8).

MpokaAottovivn

H peon Tun tTne mpokaAottovivng ntav 2.65+5.9. Ot acBe-
velg pe Kakn ekpBaon eixav bPnASTEPN TLUN TIPOKAAGLTO-
vivng evavtt avtwy mou emupiwoav wotdéco n dlapopd
dev NTaAv OTATIOTIKA onpavtikn (ddueon tn 0.19 vs
0.58,p=0.11, avtioTolxa). Aev BpEBNKE CLUOXETION PETAEL
TNG TLAG TipoKaAatTovivng peTagy AEE kat KEK (p=0.88)

IL-6

H pgon twn e IL-6 ntav 266+559.01 acbeveic pe kakn
ekBaon eixav vpnAdTePN TN IL-6 £vavTL ALTWY TIOL ETUL-
Blwoav wotoco n dlapopd dev NTAV OTATIOTIKA ONPA-
vTkn (blapeon T 58.8 vs 36, p=0.45, avtiotoxa). Aev
Bpebnke cuoxeTion PeTag TNG TWWNAC IL-6 petagL AEE kat
KEK (p=0.92).

ZuoxEtion eTunedwyv S-100, IL-6 Kat Ttpo-
KaAattovivn

BpeBbnke Tdon ovoxeTiong PetagL S-100 Kal TIPOKAAOLTO-
vivng (p=0.1, r=0.4)(Tpapnua 2). Ae BpeBnke CLOXETION
HETAEL S-100 Kat IL-6 (p=0.24) Kal YeTALL TIPOKAACLTOV(-
vng Kat kat IL-6 (p=0.27).

I'papnpa 12. 2uox£uon IPOKAACITOVIVNS PE
S-100.

25k

20

]
x 3 10
5 I ==
1] i Il |
o 5 10 18 20 25
PCT
Tuintnon

TNV UEAETN PAC TIPOCTIABNOAUE VA AVIXVEVCOUUE TIPO-
YVWOTIKOUG TIAPAYOVTES yld TNV €KPBAcn Twv OLAcWAN-
VWHEVWY aoBevwyv o pla opada Pe €TEPOYEVH Xapa-
KTNPLOTIKA Kal e SlapopeTIkeS TaboAoyieg amd tov
EYKEPAAO TIOL TepleAdupBavav  aloppayia, OXALPKO
AYYELAKO EYKEPAALIKO KAl TPAUPATLKI KAKWON TOU EYKe-

© 2023 EMnvikn latpikn EnBedpnon 139: 115 -126
Hellenic Journal of Medicine 139: 115 -126
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@AAovL. Kowod XapakTneloTKO Twv acBevwy n xaunAn
KA{paka Mackwpng Tpo NG dlacwAnvwong. H KAlpaka
MAACKWRNG €XEL CUCKETIOTEL Ue TNV eKPBaon Kat e tnv
avgnuevn evookpavia tiieon 2.

H mpwTteivn S100, n IL 6 kat kaBwg kan PCT dev €xouv
dokipaotel wg PlodelkTeg eyKeEPAAKNAG BAABNG KAl WG
oelkTeg €ekBaong og evav TO00 eTEPOyEVH TIANBLGOLO. O
KOPLOC OTOXOG Hag fTav va SlepeuVrCoULUE €AV OL TIPWTE-
Tveg S100, IL6 kat PCT 1) GANOL TTapAyovTeS OTIWE N NALKLA,
TO QUAO, N LTIEPTAON, AlPATOAOYIKOL 1 Bloxnuikol Tapd-
HETPOL UTIOPOULV VA XPNOLUEVCOUV W TIPOYVWOTIKO £pYaA-
Aelo og €vav eTepoyevr) TANBLOUO ACBEVWYV TIOL EXOLV
eloayfel OoTo TUAUA evtaTikng Bepameiag. ExTunoaue
TNV TIPOYVWOTIKN oXL TNG TpwTteivng S100, IL6 kat PCT
otov Bdvato f eruBiwon. Enlong peAetroaue BLOXNULKES
KQL QLATOAOYIKEG TIAPAUETPOLE OTOUC AoBEeVEIC QUTOUG.

Ta anoteAeopata deiyvouv OTL N pwTeivn S100 ToU
a&loAoynBnKe Katd TNV eLoaywyr otnv Jovada eVIATIKAG
Bepanelag pmopel va elvat xpriolun yla tnv mpopAewn e
€kBaong Twyv acbevwy. Av Katl To elpnua avTto oev eival
VEO, Ol TIEPLOCOTEPEG PEAETEG TIOL TIPOEPXOVTAL Ao TNV
TIEPLOXM EVTATIKNG Beparelag Ewe onUeEPA ETIKEVTPWIVO-
vTal og aoBevelg PeTd amo kapdlakn avakorr. © Te ua
OANOKANPWUEVN PETA-aVAALUON TNG XPNoNg BLodeIKTWY
HETA amod kapdlakr avakortr), ot Shinozaki et al.“mapovoi-
aoav TOAANEQ PEAETEG TIOU ETURERALWVOLY OTL N TIPWTEL-
vn S100 ATav xprioldn otn VELUPOAOYLKN TIPORAEWN.

H opada-otoxog pag, wotdoo, ATav OLAPOPETIKA, Ka-
BwC oToXeLAYE VA AMAVTIOOUUE OE £va £PWTNUA, €AV N
mpwTteiveg S100, IL6 kat PCT pmopolv va Xpnoldoton-
Bouv W¢ KabBoAkol BlodeikTeg KATA TNV €loAywWyr oTNV
MEO ce acBevelc pe eyke@alikr) maboloyia dlapopwv
ATLWVY Kal PE dlapopeTIKOUG TIABOPUCLOAOYLKOUG PnXa-
VIOPOUG. ATO 60a yvwpidoupe eival N pwtn HEAETN OTN
EAANGOQ og dlacwAnvwpevoug acbeveic n omola e€etdlel
TNV ekBaon.

$100
‘Exel emBeBaiwbel 6Tl N mpwteivn S100 wg BlodeikTng
eYKEPAAIKNG BAABNG umopet va eival duvnTKdA Xprowog
OTNV eKTUNON acBevwy TIOL EL0AYOVTAL PE KPAVIOYKE-
QALK KAkwon®, vmapayvoeldn awoppayia®, coBapn
onwn®,dnAntnptaon and CO® kat oe aobeveic pe ewow-
HOATLKN LTIOOTHPLEN Cwn©.

la tn xpnon otic MEG, elval e€alpeTIkd onUavTiko va
yvwpldoupe ToloL TIAPAYOVTES UTIOPOLY Va ETINPEACOUV
Ta enineda TS MpwTeivng S100 0To MAACHA 0 A0BEeVE(Q
e Kplown vooo. Exel non emBeBalwbet OTL TO TIPOYVW-
OTIKO duvauikd TNS TPwTeivng ST100 dev emnpeddetal

ano Tov TUMo KATaoToAnc!® kat tnv vroBeppia 1 aAAd
Ta enineda oTo aipa fTav LPNAOGTEPA Tapoucia XaunAng
OLOTNHATIKNAG Tileong, pH Kal aigoopalpivng oe avTtov
Tov TIANBLOWO. YLVETWG, TA Augnueva emineda TMAdoUa-
TOG AUTOU TOU BLodeiKTN UMopet eMiong va emnpeacTouy
ano TV unodpdeuon oTWV(Y). APKETEG AVACKOTINOELG
€X0ouV avaAloeL WG Propel va xpnotgomowndet to S100
oe aoBevelc pe peTpla kal coBapry KEK (1219,

Evw n agovikn topoypagia CT Bonbda otn didyvwon
KAl XELPOLPYLKN QVTLHETWTION, elval cuyvd OUOKOAO va
TPoRAEPBEL N €kPBaon autwy Twv acBevwy 4. ETol, Ba
ATav xpHowog evag Blodeiktng TG €€EAENG TG BAG-
BNG TOU eYKEPAALKOUL LOTOU TIOL PTopet va kaBodnynoet
TNV apxikn Bepareia Twv acBeviv(®. Ye petavailuon 39
peAeTwy Tou S100B, mapatnprBnke pla onUAvTiKr oxe-
on HETAEL OLYKEVIPLWOSWY TOL 0pOoL TPWTEvNG S-10083
(2.16 pg/l- 14.0 pg/l) Kat Suopevolg TIPOYVWOEWS OTIWG
opi¢etal amod tn BvnoluotnTa, To anoteAeopa GOS <3 kal
TOV eYKEPAALKO BavaTo. Ot BEATIOTEG THEG KATWPALOL
dlakpLong yia tnv mpwTeivn S-100B kal o BEATIOTOS XPo-
VoG OelypaToAnyiag mapapevouy aBeRales Kabwe umrp-
XAV ONUAVTIKES SLaWopeg PETAEL TwV PeAETWV(16). TNV
HEAETN pag n delypatoAnyia eylve KATW Twv 6 WPwvV
amno TO apxIKO CLPBAY KAl TO TIPOYVWOTLKO KATWEAL I TAV
0,8 pg/l ya et Biwon n 6avarto.

To €upL PACHA OLYKEVIPWOEWY OTIG OLAPOPES HeE-
AETEC elval €va TePAOTIO TPORANKA YLa TuToTIolNoN Kalt
akpLBr Opla yia Tnv MpoRAewn tTng €kBaong. Evag ermiong
ONPAVTIKOG AGYOC yla auTo, elval n dlagopd 6To XpOvo
oelypatoAnpiag ot peAeTec. O BEATIOTOS XPOVOG yla
TN cuAAoyr ST00B yla Tnv PORAEYN TOL ATOTEAEGUATOC
HETA amo Tpavpa o PETPLA ewe coBapr) TBI dev eival
TIANPWG KABOPLOUEVOG. Y€ QPKETEC UEAETECG, TO APXLIKO
Oelyua STOOB petd TO TpaLPa Bewpeltal To MO onua-
VTIKO yla TpORAewn ekBacng. ApyoTepa Xpovikad Aaiola
€X0LV emiong TPOoTaBel va £xouv KALWVIKN onyacta, Tou
KupalveTal ard 6 WPeg €wWe> 84 WPEC YETA artd TPAVUA.

‘Etol, n ouykevipwon tou dlou Tou STO0B oTov 0pd
elval meploplopevne xprong yla popAeywn e ekBaone
Qv 0 XPOVOC TIOL €XEL TIAPEABEL amd To Tpavua eival
AyvwoTog. 173 e pia AN YEAETN OE pla opdda 265 acBe-
VWV pe TBI, To apxiko detypa opov STOOB Katd tnv elca-
ywyn €xel xaunAotepn TPoRAETOUEVN akpiBela we Tpog
TO AMOTEAECUA OE OLYKPLON e delyuata Tou amoKThen-
Kav apyoTepa TEPITIoV 24 WPEG PETA TNV sloaywyn (9.
H mpoyvwoTikn akpiBela tov ST00B eival otnv mpayua-
TIKOTNTA 2-3 POoPEC LYNAGTEPN ATIO TIAPAYOVTEG OTIWG
N NAia, N avtidpaon kopwv f Babuoioyia GCS katd tnv
eloodo EexwploTd, ol otolot eival yvwaoTol avegaptnTol
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TIPOYVWOTLKOL TIAPAYOVTEG TOU TPAUMATLIONOU TIOU TPOTA-
Bnkav aroé tnv opdda peAeTng IMPACT (Alebvng Amooto-
AN yla Tty Mpoyvwaon Kat avaAuon TwV KAWVIKWY HEAETWY
oe TBIM. Y& pia peAETN, N KAALTEPN TIPOBAEYN AOTEAE-
opaTwv yia to S100B gpgpaviotnke Tepimnou oTig 30 wpeg
HETA amo avagepopevo Tpavpa’™. O Adyog yia Tnv adiva-
N apXLKA CLOYXETLON PETAEL TNG TPWLKNG PETPNONG TOU
ST00B kat TnG ekRaong paivetal va elvat To anoteAeopa
™G e€WKPAVLAKAG cLveloPopdg Tou STOOB kat KAALYNG
TNC evOOKPAVIAKNG ATtEAELBEPWONG.

>TI¢ 30 wpeg, oL acbeveig pe pakpoxpovio score GOS
1 (Bavatog) eixav dtapeco ST00B 1 g / 1, GOS 3 (coBapn
avarnpia) 0,5 ug /1, GOS 4 (ueTpla avarnpia) 0,3 ug / | kat
GOS 5 (kahr avappwon) 0,25 pg / |, evw dev rtav duva-
T N avixveuon onUavTIKWY ETUMEDWY yLa OLAPOPETIKEG
BaBuoloyieg GOS katd tnv eioodo ¥ Ot 16loTNTES TOUL
S100B va poBAEWPoLV TNV EKBacn 0drynoav OpLoPEVOUS
ouyypageic oto cupmepaopa OTL To STO00B Ba pmopovoe
va ypnowdorotnBel wg delktng eyke@aAlkol Bavdatou
HETA amd Tpavpatiopd 9. QoTtdoo, UTIAPXOLY AGYOL Yid
TOUG oTIoloug auTo efval duvnTiKA eTKivVOLVO Kal TIPE-
TIEL va aro@eLyeTal. Mo cuyKeKpLlueva, Adyw TNG Xaun-
ARG EOIKOTNTAG TOU EYKEPAALKOU TPAUUATIOUOU, AAAOL
AOYOL yla avgnoelg Tou STOOB Ba TpEMEL TTAvTa va e€e-
peuvwvTal. Taemnineda ST00B ou mpoTteivovTal amnod cuy-
ypageig mouv powBolv To ST00B wg deiktn dtayvwong
eyKe@aAlkoL Bavatou (0,372 ug / | TIg TpwTeS 24 WPEQ)
elval emineda oe aobevelg TOL €XOLV ELVOIKO ATIOTEAE-
opa 12 prveg petd amd Tpavpatiopo. Mbava to ST00B
XpeLAdeTal SLiLoN PECW TOU TIPOCRERANUEVOL LGTOU YL
va aneAeuBepwbel oto alpa kat avtn n dladikacia dev Ba
UTIAPXEL OTOUG EYKEPAALKA VEKPOUG aaBevelg, KabloTw-
vTag Ta enineda ST00B ava&iorota (9. To ST100B xwpig
emnapkr Kukhoopia (CPP. eyke@aAlkn Tiieon apdeuong)
OToV eYKEPAAO, AOyw TNG bwnAng ICP Ba aneAevBepw-
Bel oe onNUAVTIKA XapnAOTEPES TooOTNTES @O, MiBavd aty-
peG S100B peTd amo eyKEPAALKO ETTELCODLO AVTLTPOOW-
TevouV ekTAUCELC eTtavadidyuong. QoTdoo, avTod TIPETEL
va emBeBalwbet. Emopévwg, to STO0B dev mpemel va Be-
wpeltat wg epyaielo yia va avayvwploel eyKe@AAKO BA-
vaTo r) yla va uooTnptEetl TN Afyn ano@acewy oxeTIKA
lE amocoupon Bepamelwy oe CoRAPES TIEPUTTWOELS TBI.

JUVOTTTIKG, apol An@BoLY LTIOYN Ol TIEPLOPLOHOL TTOU
aQopoLV TNV XaunAr dIKOTNTA TWV TPWIHWY delyud-
Twy, n ST00B gaiveTal va elval onuavTikr Kat xprodn yla
TPORAEYN TNG AELTOUPYIKAG €KBAONG OTNV HETPLA EWC
ooBapr) TBI. Ta povteAa mpoBAeyng oto KEK pexpl orue-
pa elval apkeTd akpLpn wote va urootnpidovy Kad' ‘av-
TEG TIG AMOPACELG OTO TEAOG TNG CWNG Toug. AvTi ‘auTou,

10 S100B propet va etvat PEPoG PEANOVTIKWY GTPATNYL-
KWV SLAOTPWHATWONG TV A0BEVEV(162122),

IL-6

Ooo avagopd TV IL6 oTnV peEAETN Pag dev dlaroTwaoa-
IUE OLOYETLON Pe TNV ekPBaon. Ta emnineda IL6 eupebnoav
LYPNAOTEPA oTnNV opada acBevwy oL aneRiwoav aAAd
dev UTINPXE OTATIOTIKA oNUavTikr dlagopd. (dldueon TN
58.8 vs 36, p=0.45, avtioTowq).

Ol aoBevelQ e LoXALUIKO ayYELAKO EYKEPAALKO TTIAPOU-
Oladouy onuavTikeg avnoelg IL-6 oto ENY kat otov 0pd
Alyo PETA TO OXALKIKO CLPBAV TIOL CUCYETICOVTAL UE TOV
OYKO TOU EYKEPAAIKOU EUPPAKTOL @),

H oxatpikn eyKe@aAkn BAARN mepAapBAvel AeYHO-
vr), OleyePTIKN TOEIKOTNTA, OEEOWTIKY BAARN Kal armoé-
TITWON, KAL £TOL O KATOLO BaBuo eival tapopoles BAARES
HE QUTEG PETA ATTO TPAVPATIKO EYKEPAALKO TPAUPATIOHO.
H IL-6 elval €vag onuavtikog mapdyovTag mou evorolel
TIC ATIOKPIOELG TIOU TIPOKAAOLVTAL ATIO EYKEPAALKO ETEL
00010. & {WIKA PHOVTEAA EYKEPAALKNG Loxadiag utrpEe
otabepn evpeon avodlkng puBuLong TNG IL-6, Kupiwg oe
VELPWVEC AAAA €TiONG 0TA YAOLAKA KUTTAPA Kal GTO ay-
YELOKO evOOBNALD. ZUUPWVA UE TIG in Vitro JEAETEG TIOU
avagepBnkav Tapandvw, n VELPWVLKN avgnon tng IL-6
HETA amo eyKEPAALKN loxauia mbavws pecoAaBeitat
ano enayopevn arod YAOUTAUWVIKO, VEUPWVLKI ATOTIOAW-
on ® ApKETEC Ao AUTEG TG HEAETEC KATEDELEAV OAPWIG
€vav VELPOTIPOOTATEVTIKO PONO TNG EEWYEVWC XOPNYoUL-
pevng IL-6, OTwge Kal Ta MEpAPaTa e evean HOVOKAWVL-
KoL avTtiowpatog IL-6 vrodoyxea P kal pe movtikia IL-6
VEVETIKA TpoTIoToINUEVAl??8 O €AeyX0G OEELOWTIKOU
OTPEC KAl N AYYELOYEVECN CLYKATAAEYOVTAL HETALD TWV
AelToupylwy NG IL-6 Katd Tn SLApKeELa TOU EYKEPAALKOU
emneloodiov.®

0 poAog TNG IL-6 OTO eYKEPAALIKO ETIELCODLO Elval auPL-
Aeyopevog. Ta enineda IL-6 elval avgnueva oto eykepa-
AovwTLaio LyPO TWY ACBEVWVY PE EYKEPAALKO ETTELOODLO
KQl QUTO UTopel va avTkaToTTpldel Tn OLOTNUATLKN aTte-
AgLBEPWON Kal TNV abnTikr dteAguon Adyw dlatapaxne
N arneAevBepwons PECW TOL ALHATEYKEPAALKOL @Pay-
KoL Ao VELPWVEC TIOL TIEBAivVOLY Kal amo Tapaywyr) anod
TNV PkpoyAotia. Av Kat Ta ZwiKd JovTEAA TipOoTelvouy pLa
AelToupyia oTov EAeyX0 TOL OEEOWTIKOU OTPEC KAl TNG
QYYELOYEVEDNG, OL VEUPOTIPOOTATEVTIKOL Unyavioyol elval
OUOKOAO va cuvdLACTOLV PE KAWIKA gupruata. YpnAo-
Tepa enineda g IL-6 peTd amd eyKEPAAIKO EMELCOOLO
OULOXETIOTNKAV ETIONG HE TIPWLHUO VEUPOAOYIKO EAAELUUA,
Beppokpacia owpaTog Kal Pakpoxpovia mTtwyxn exBaon.
Efval emiong mBavé 0Tl ol aAAAYEC OTA CUCTNHATIKA Kal
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Ta evdoppayLaia emineda tng IL-6 pmopei va avtavakAouy
OLAPOPETIKEG KUTTAPLIKES TINYEG TIOU TIPOKAAOUVTAL ATtO
BlapopPETIKEG aAANAeTIOPACELG / povordTia. H Tpwiun
OLOTNUATIKA avgnon Pmopel va oxetidetal pe BPoPPwW-
TIKA eTtelood1a Kal AANAETUOPAOELG ALOTIETAA WY — ev-
00BNALOKWYV KUTTAPWY — OVOKUTTAPWY, EVW N KABLoTE-
pnUeEVN avuywaon propel va umodnAwvel evepyoroinon
AEUKOKLTTAPWV.

H IL-6 epmAekeTal oe evav aplBuo amo TPO-PAEYHO-
vWOELG Kal avTipAeypovwdelg 0dolg Tou oxetidovtal
ue Tnv copapn TBI. H IL-6 Aettovpyel oxnuatidovtag eva
OUUTIAOKO e OECUEVEVES OE epBPavN ) OLAAVTES TIPW-
Telveq deopevong vrodoxea IL-6 (IL-6a) Kal SecpueLUEVN
e pepBpdvn uropovada gp130. O emakdAovBog oxnuaTL-
OHOG oLPTAEYHATOC TS IL-6,uTopovadag IL-6R kat gp130
odnyel o PeTaywyrn onuUATog Yeow tng 0dov JAK/STAT.
@7)

Ta avgnueva emineda IL-6 oTov 0pd KATA TNV ELCAYWYN
Kal tTnv 7n nuepa oxeTidovtal pe kaAutepn kBaon (GOSE
4-5) og 1 €T0G ApakoAoLBNoNG, Ye LYPNAGTEPN evalcOn-
ota kat eldkéTNTa TNV 7n NUEpa (70 kat 93%, avtioTowa)
(29 3 elpd MEPUTTWOEWY TIOL XPNOLHOTIOOLY JIKPoSLAAUoN
oe aoBeveig pe KEK €xouv deiel pla oxeon yetagL tou
peylotou erumnedou IL-6 oto ENY kat tg emuBiwong®
Ta delypata ENY anod ntadlatpikee neputwoetg KEKma-
POLOLACOLY TIAPOPOLA AVENOELS TOL IL-6 Kal TOL VELPLIKOU
avgnTikoL apayovta (NGF), evog VEUPOTIPOOTATEUTIKOU
TIAPAYOVTQ, QUECWE PETA TOV TPALUATIONO. Ta MEPLOTATL
KA e vpnAoTepa entineda IL-6 kat NGF oto ENY ntav mo
TBavo va £X0LV ELVOIKA anoTeAgopata @),

Mropel emtiong va uTapxeL Kal YEVETIKNA GUUBOAN OTIC
emumTwoelg TG IL-6 oto TBI. O yovidlakog TIOAUHOPPL-
OHOC PETAEL TWV aoBevwy UTopet va uTTodNAWVEL eya-
AUTEPN 1) aunAGTEPN TAON yla peTaypagn tng IL-6 katd
™ Sldpkela Tou sTBI. Evag Aettoupylkdg TTOAUHOPPLOUOG
(-174C / G) o€ pia TepLoyr) TpoaywyoL Tou yovidiou IL-6
OxXeTideTal pe vYnAGTEPA TIOCOOTA BvnoloTNTAG OTO
sTBI. AoBeveic pe to CG yovoTuTo elxav bpnAoTepa eTti-
neda IL-6, Ttou oxeTi¢ovtav pe Tnv eruBiwon B9,

AvtiBeTa AAAeg peAeTeg €xouv deifel augnueva eri-
neda IL-6 oTov 0pd oL OYETICOVTAL PE TNV AVATITLEN
ouvOPOPOoUL OEelac avamveuoTIKAC BUCXEPELAC KAl LYNAO-
TEPWY TIOCOOTWY BvnoluétnTag @Y. Ta vpnAd emtineda at-
Bavoing oto aipa paivetat va agBAOVOLV TN CUCTNPATLIKN
anokplon IL-6 kat va petwvouy Tov Kivduvo Bvnoluotntag
o€ olyKpLon Pe Toug eAEyxoug otnv STB 2, Téhog, bpnAd
enineda IL-6 oTov 0pd vwpitepa petd tTnv KEKUmopoLv
va TpoBAEPouV LYPNAEG petpnoelg ICP oe aoBevelc pe
ooBapr) KEKE),

AGyw TNG oxedoOv mavIayoL TapoLoag TAPAYWYNS
IL-6, Ta emineda oTov 0pd TPETEL VA €punveLOvVIAL LE
mpocoxr. Ot CLOTNUATIKOL TpavPaTIoPol eKTOC Tov KNX
TIPOKAAOULY eTtiong av&non otov opod IL-6 Kal propel va
TIEPUMTAEEEL TN XPNOLHOTNTA ToL 0To KEKBI.O pdAog g
IL-6 otnv aBoguactlohoyia g KEK dev elval amohvtwg
€ekdBapog kat dev paivetatl va eivat apkeTd aglotoTtog
yLa KAWVIKH epappoyr). QoTooo, HEAETEG £0eLEav OTL ALEN-
on Twv eTtinedwy IL 6 cuvdeovTal Pe Kakr ekBacn. AuTto
urodnAwveL OTL Ta avgnueva emineda e IL-6 exouv TN
duvaTOTNTA VA XPNOLWEVOOLY WC TIPOYVWOTIKOC Blodei-
KTNG avaktnong amoé copBapeg TBI.

H IL-6 £xel TO0O EVEPYETIKO 60O Kat eTURBAARH poOAo oe
evav aplbud veupoloyIKEG KaTaotdoelg 23H IL-6 ¢paive-
TAl €XEL TOOO EVEPYETIKO OO0 Kal ETURAARH POAO OE evav
apLBUO VEUPOAOYIKEC KATAOoTAoELG. ¢4

H IL-6 maidel Baolkd pOAO GTNV EMAyWYr TOL AVENTL
KOU TapdyovTa Twv VELPWY aTo TA ACTPOKUTTAPA KAl,
ETIOHEVWG, OTNV SLOPOBWON TOL TPAVHATIOHEVOU EYKEPC-
Aou ©90L Leyetal. avepepav OTL YEVETIKA TPOTIOTIOINUEVA
rovtikia pe eAewpn IL-6 mapovoiacav pelwpevn veupo-
AOYIKN €KBaon PeTd amod TBI oe olyKpLon HE (PUOLOAOYL-
KOUC TIOVTIKOUC, LTTOdNAWVOVTAS KAl TIAAL OTL N IL-6 elval
anapaiTnTn yia TNy VEUPWVIK avayevvnon.®® o veupo-
TIPOOTATEVTIKOG pOAoC TNC IL-6 TMpotddnke emiong oe
Ul HEAETN TWV ETUMESWY TIAPEYXVHUATIKAG IL-6 Tou pe-
Twriaiou AopBov oe acBevelg petd anod coBapn TBI. Znua-
VTIKA auénueva etineda IL-6 Bpebnkav oToug eTWVTES
oe olyKplon Je exkelvoug Tou TEBavay, evw Ta ermineda
™ IL-1B Sev ntav dlapopeTikd®” Qotdoo, oL aplduot oe
QuTAV TN JEAETN NTAV PKPOL.

ATIO TNV AAAN TIAELPA, TIOAEC UEAETES €xouv Oelfel
oTL N IL-6 €xel eTuBAapeiq emdpdoelg petd To TBI. G801
Conroyetal.2004 £del€av 6Tl N IL-6 ATav TOEIKN yla veu-
PUWIVEG TIAPEYKEPAADAC TPWKTIKWY O KAAALEPYELA. (Y
Ye pla dAAn PeAETN, N evOopLVIKn xopriynon Tng IL-6 og
apoupaioug Bpednke va avEdvel TNV EVIaon Twv eTAN-
TITIKWY Kploewy, KaBwe kat avénon tne Bvnolpotntag “o
O Mavyk K.d. @D €delEe OTL eA\elppaTa KIvNTIKOL CLVTO-
VIOpPOU og TovTikla peTd amd Arua TBI Ba pynopovoav va
OlopBweoLY e IL-6 amokAELoUO.

PCT

Ta eTineda mMPoKaAGLTOvVivnG OTNV HEAETN Pag eupeBnCAV
uYnAGTEPa 0TNV opada Twv acBevwy Tou aneBiwoav oe
OXEON HE TNV opdda Twv emidnoaviwy aAAd n dagpopd
dev NTavV OTATIOTIKA onuavtikn (ddueon tn 0.19 vs
0.58,p=0.11, avTioTolxa). H y€Tpnon €yLve og XPOoVIKO Otd-
OTNUA KATW TWVY 6 WPWV ATO TOV TPAVUATIOHO. 2€ OXEON
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HE TNV TIPOKAACLTOVIVN UTIAPXOLV HOALG 18 avapopes 0To
pubmed pe A£Eelg KAELOLA TNV TIPOKAACLTOViVN Kal TNV
TPAVPATLKI KAKWON TOL EYKEPAAOU.

Ta enineda mpokahattovivng (PCT) amo 0 — 48 wpeg
elval TpoyvwoTIKA yla SUCUEVEC VEUPOAOYIKO ATIOTEAE-
opa oe acBevelg Petd amod KapdLaKr) avakoTtr) EKTOC VO-
ooKopelov™. Ye peAETN 442 atopwy pe oL LoXaUIKO
AYYELQKO EYKEPAALIKO ETIELCODLO (PAVNKE OTL Ta eTtinMeda
PCT oTov 0pd Katd TNV €l0aywyn cUoYeTIOTNKAV HE TN
ooBapotnTakal To peyebog BAARNG Tou eyKEPAALIKOL. Ta
av&nueva emineda Ba pmopovoay va BewpnBoly we ave-
€APTNTOG TPOYVWOTIKOG OElKTNG yla AlS 3,

H mpokaAattovivn lval €vag onuavTikog aveEdpTnTog
TPOYVWOoTIKOG deiktng 30 nuepwy Bvnootntag petd
amnod oL LoXAIKO eYKEPAAIKO eTELCOdL0 “Y. ETtiong, Ta
emineda PCT otov 0po Kal 0 aplBuog Twv 0LOETEPOPIALY
KATA TN OLdPKELA TOL TIPWILHIOL oTadiou Tou MCI pyrmopoly
va xpnotdomotnBoly we RLodelkTeg yla KakonBeg eyke-
(PaAko otdnua oto MCI, pe ta enineda PCT va eivat avw-
Tepa amno tov aplBpd Twv oLOETEPOPIAWY. H pAeypovw-
ong amdvtnon pmopet va matdel poAo otnv Taboyeveon
TOUL KAKONBOUG EYKEPAALKOU OLONUATOG KATA TN dldpKela
ToL MCI, aAAQ O UNXAVIOUOC TOL ATIALTEL TIEPAUTEPW PEAE-
™ “) Ye pla peAetn mapatrpnong 115 acbevwy Je Kpa-
VIOYKEPAALKN KAKWON PEAETNBNKE N OXEON PLOSEKTWY
HETAEL TWV OTIolWY Kal TNG TIPOKAACLTOVIvNG Pe TNV Ba-
PLTNTA KAl TO PEYEBOC Kal TNV BECN TWV AOPEAYLIKWY
BAABwWV. 2T peAETN, oL ouykevTpwoelc PCT mapovoia-
0Oav CUCYETLON KE TNV VELPOAOYLKN €KOVA, TOCO Kal TNV
GCS Kal CUOYETLON WE TO YeYEBOC TOV ALOPPAYIKWY BAC-
Bwyv. “0)

Awtapayeg ngng
TNV HEAETN pag Sev TIApATNPBNKE CLUOXETLON TNS EKBA-
ong Kat Twv dlatapaxwy HENG.

Y e pehetn 120 acBevwv e KPaVIOEYKEPAALKT KAKWON
n ouyxvotnta eppaviong TIC eivat 41,6%, Ye TBavoTnTeS
4,7 QOpEG yla TN BvnoludtnTa. H TPaupatikn eyKEPAAL-
Kr KAKwon TpoKaAel augnuevn evepyoroinon tng TEng,
QVETIAPKM avaoToAn, emideivwon tng dnuovpyiag Bpop-
Bivng kat emakdAoudn avgnuevn vwdoAuon. H avdiuon
KapmuAng ROC amokdAupe eva KaTtw®AL Tou PS < 74 pe
eldKoOTNTA 63,8%, evalcbnola 72,7% yla tTnv avdamtuén
TIC.4”

Enineda yAvkolng
Ta emineda yAukodng dev elxav OTATIOTIKA ONPAVTLKH OL-
apopd PHETALL TwVY SVO OPAdWY OTNV PEAETN HAG.

Ye petavdivon 16 RCTs pe OUVOAIKO aplBud 1248

aoBevwy mov evoonAevovto oe NICU pdvnke OTL N evia-
TIKN Beparela pe ooLAlvn aLEAvVEL ONUAVTIKA TOV Kiv-
duvo umoyAukalpiag kat dev emnpeddel Tn BvnoloTnTa
O0TOUG A0BeVE(G PE VEUPOKPLTIKN @povTida. O oAU xa-
AQPOC EAEYXOC TNG YAUKOING OXETICETAL PE XELPOTEPN
VEUPOAOYLKI AvAKApPn KaL TIPETIEL va arnopeuyeTat. Autd
TA AMOTEAECUATA UTIOONAWVOLY OTL OL EVOLAPETOL YAUKAL-
KoL oTOXOL Ptopet va ival ol TIAEov KATAAANAoL “®) Ye
AAAN peTa-avaiuon 10 RCTs pe cUVOALKO aplBuo achevwyv
1066 pe KpavIoEYKEPAALKT) KAKWON O EVTIATIKOG EAEYXOG
NG YALKOING Sev Oeixvel CUOYETION PE PELWPEVN Bvnol-
potTnta oto TBI. O evtaTikog eAeyXog TNG YAUKOING £6gl-
€€ 0pLaKr CNUAVTIKA KElwon Tou KIVOUVOUL KAKAC VEUPO-
AOYIKNG €kPBaong, aAAd avgnoe onuavTikd Tov Kivouvo
UTIOYAUKALPLAG. AUTA TA AVTLPATIKA ELPHUATA TIPETEL VA
evBappLVOLV TTEPALTEPW Epsuva?).

Jupmepacpata

Y& aoBevelg ol omoiol elcayovtal otnv MEO pe maboAo-
yla amo Tov eyKEPAAO N TPWTEvVN eloaywyng S100 < 6
WPWVY CLOYETIZETAL LOXLPA PE TNV EKPBACN TWV A0BEVWV.
Ymidpxel eniong cLOXETION WETAEL Twv eTumedwy S100
Kal YAUKOZNG eloaywyng. Ta evpriuata TG HEAETNG UTO-
dnAwvouv OTL oL PeTpnoelg tTng ST100 umopolv va xpn-
OLUOTIOINBOLY WG TIPOYVWOTIKOS delkTne o acbevelc
HE EYKEPQALIKA OLPBAPATA TIOL VOONAEVOVTAL OE YEVLKN
ME®G. Oa mpetet va avapepBet 6TL TNV HEAETN PAG LTIP-
¥av dLo Teploplopot. MpwTov, To delyua TNG HEAETNG Kag
elvatl pikpo. Elvat avaykn va umdp&ouy HEAETEC [E Peyar
AUTepa delypata acBevwy yla va emuBepatwboly Ta amno-
TeAéopata pag. Evag de0Tepog EPLOPLOPOG ival To OTL
0ev UTIAPXEL OE apPKETOUC aoBevelc 0evTepPO delyua Adyw
elte pkpng voonAeiag eite Aoyw TEXVIKWYV TIPORANUA-
Twv. MNpo@avwes anartovvTal MEPICOOTEPEG PEAETEG OE
peyaAlTepa Oelypata achevwy yla va anooapnvioTel n
Teavr) MPOYVWOTIKA afla e mpwTsivng S100 o acBe-
VE(Q UE EYKEPAALKA cupBapata.
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NEPIAHWH

Etcaywyn: Ot kpavioeyKe@aAlkes Kakwoelg (KEK) kaBwg Kat Ta ayyelakd eyKe@aAlkd emneloddia (AEE)
elval amo g KupLEG attieg BavdTou Kal avamnpiag oTto cLYXPOVO KOOHO. H TipORAEWN TNG HAKPOTIPOBE-
opNG €KBAoNC TWV acBevwy eival SUOKOAN, EEALTIAG TNG KEYAANG ETEPOYEVELAC TWY KAKWOEWY KABWS
Kat Tng mapouotag deutepomtabwy BAABWY. ZTOXOG TNG CUYKEKPLUEVNG HEAETNG NTAV N HEAETN OLAPO-
PWV KALVIKO- EpYAOTNELAKWY TAPAPETPWY Kal n dlepelivnon Tou TBavoL TIPOYVWOTIKOV TOUG POAOU
oTnv €KkBaon Twv acBevwy e evdokpdvia taBoAoyia.

M£0060g: MpOKeLTAL Yia aVadPOULKA HEAETN TTAPATAPNONG OOV KATA TN SldpKeLd 3 XPOVWY OULYKE-
vIpweNnkav 6Aot ol acBevelg pe evookpavia madoloyia ( KEK, oxaluikd- agoppaykd AEE) ot omolol
dlacwAnvwenkav kat petagepbnkav otn MEO Tou Mevikol Nocokopeiou lwavvivwy T. Xat¢nkwotd.
2 £ QUTOLC Toug acBevels Kataypdgnkav n Bepuokpactia eloaywyng, N avtidopaon Twv KOPWY 0To PGS
KaBw¢ Kat TTOAAOL AAAOL KALVIKOL KAl EpyacTnELakol OEKTEG OTIWE 0 AOYOG OLOETEPOPIAWY TIPOG AEp-
pokuttapa (NEUTR:LYMPH ratio) katd tnv eloaywyn, N KAlgaka kwpatog Mackwpng (GCS), n kAlpaka
Marshall, n Omapgn dlatapayxwy TMNKTIKOTNTACS, KABWGE Kal AAAOL Bloxnuikol deikTeg omwe N yAuKodn
aipatog, n oupia, N Kpeatwvivn, oL NAEKTPOAUTEG KA. Ol TAPAPETPOL AVTEG KATAYPAPNKAV OE TIEPLOCO-
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TEPEC ATIO Wi XPOVIKES OTLYHEG KAl OUYKEKPLUEVA KATA TNV El0aywyn, OTIG 3,6, Kal 12 wpeg YeTd amnod
auTr). AKOAOLBWC UEAETABNKE N OXECN TWV TIAPAYOVTWY AUTWY UE TNV €KBACN e TNV XPrion AOYLOUIKOU
SPSS v26.0.

AmnoteAéopata: >N OLApKEL 3 ETWYV CLYKEVTPWONKAV CLVOALKA 79 acBevelg e evbokpdvia TaBoAo-
yla, 56 nTav avopeg kat 23 yuvaikeg. Ao autoug aneBiwaoav ot 37. YmoBeppia kataypdpnke oe 52 ano
Toug aoBeveic o deiktng NLR kataypagnke onuavtikd bpnAOTEPOG yLa Toug acBeveic mou ameRiwoav
(12,78+9,48) ouyKpLTIKA e Toug aoBevelc ov emednoav (7,08+5,96) (p=0.007). MapdAAnAa ol TWWEG
NG KAlpakag MAackwpng (GCS) kataypdenKay onUAvTKA XaunAOTEPES yia TOug acBeveic Tou amneBi-
woav (5,35+2,90) cLYKPLTIKA e Toug acBeveic Tou emednoay (8,13+4,21) (p=0.002). TEAOC OTATIOTIKA
ONPAVTLKEG dlapopes evromioTnkav Kat yla to deiktn Marshall orou kataypd@nkav onuavTika LPnAo-
TEPEQ TIWEQ yLa Toug aoBeveic ou ameBiwoav (5,08+1,14) cUYKPLTIKA PE Toug aoBevelc ouv emednoav
(4,25+1,66) (p=0.020). Emtiong ¢aivetat 0Tt TOCO yid TNG TLESG TG Cre 600 yia tnv Urea ot TIWEG TwV
BavovTwy elval onuavTika bPNAGTEPES amo auToug Tou emtednoav e p=0,005 kat p=0,004 avtictolxa.
Jupmepdopata: H cuykekpluevn HEAETN OlePEVVNOE TNV TIPOYVWOTLKN Agla TWV TUTIKWY eEETACEWY ai-
LATOG KATA TNV EL0AYWYr TwV acBevwy Pe evdokpavia taBoAoyia oe evAALKEG. H xprion aldaToAoyIKwWy
€€eTACEWY TIOL YivovTal TAKTIKA WG TIPOYVWOTIKA epyaAela Ba NTav evag €0KOAOC KAl OLKOVOULKA aTto-
OOTIKOG TPOTIOG yLa TNV TIPORAEWN TOL AMOTEAECHATOG OTNV TPWLHN GAcn. To yeyovos auTto Ba eixe we
AMOTEAECHA TNV ETUOETIKOTEPN QAVTILETWIILON TOUC, TNV AELOAOYNON TWV NdN UTIAPXOVIWY BEPATIELWY
AAAQ Kal TNV dnuoupyia vEwv.

NEEEIG-KAELBLA: KPAVIOEYKEPAAIKECG KAKWOELG, TIPOYVWON, ALUATOAOYLIKOL Kal BLOXNULKOL TIApAPETPOL

Patients with increased intracranial pressure
and study of prognosiss factors
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SUMMARY

Introduction: Traumatic brain injuries as well as cerebrovascular events are among the main causes of
death and disability in the modern world. Predicting the long-term outcome of patients is difficult, due
to the great heterogeneity of injuries as well as the presence of secondary lesions. The aim of this study
was to study various clinical-laboratory parameters and to investigate their possible prognostic role in the
outcome of patients with intracranial pathology.

Methods: This is a retrospective observational study which includesall patients with intracranial pathology,
over the course of 3 years, who were intubated and transferred to the ICU of the General Hospital of loannina
'G. Hatzikosta'. In these patients, admission temperature, pupillary light reaction and many other clinical and
laboratory parameters such as neutrophil to lymphocyte ratio (NEUTR:LYMPH ratio) on admission, Glasgow
Coma Scale (GCS), Marshall Scale, the existence of coagulation disorders, as well as other biochemical
indicators such as blood glucose, urea, creatinine, electrolytes etc were recorded. These parameters were
recorded at more than one time point, specifically during admission, at 3, 6, and 12 hours after admission.
Subsequently, the relationship of these factors with the outcome was studied using SPSS v26.0 software.

Results: During 3 years, a total of 79 patients with intracranial pathology were included, 56 were men
and 23 were women. 37 of them died. Hypothermia was recorded in 52 of the patients. The NLR index
was significantly higher for the patients who died (12.78+9.48) compared to the patients who survived
(7.0845.96) (p =0.007). At the same time, the Glasgow Scale (GCS) values were significantly lower for
the patients who died (5.35+2.90) compared to the patients who survived (8.13+4.21) (p=0.002). Finally,
statistically significant differences were also found for the Marshall index where significantly higher values
were recorded for the patients who died (5.08+1.14) compared to the patients who survived (4.25+1.66)
(p=0.020). It also appears that for both the values of Cre and Urea the values of the deceased are significantly
higher than those who survived with p=0.005 and p=0.004 respectively.

Conclusions:This study investigated the predictive value of standard blood tests on admission of patients
with intracranial pathology in adults. The use of routine blood tests as prognostic tools would be an easy
and cost-effective way to predict the outcome in the early phase. This fact would result in a more aggressive
treatment of them, the evaluation of already existing treatments and the creation of new ones.

Key words: traumatic brain injuries, prognosis, hematological and biochemical parameters

Etcaywyn

OL kpavioeyKePaALKeG kakwoelg (KEK) kabwg kal ta ay-
YELAKA eYKEPAALKA eTteloddLa (AEE) elval amo Tig KUpLEG
attieg Bavatou kal avamnpiag oto CLYXPOVO KOOWO. H
TIPORAEYN TNC HAKPOTIPOBECHNG EKBAONC TWV aoBevwy
elvat duokoAn, egattiag NG PEYAANG ETEPOYEVELAC TWV
KOKWOoEWY KaBwe Kal Tng mapouvciac devtepomabuwyv
BAaBwv. H ipoRAewn TN €KBaoNC OTLIC TIPWTES WPEC N
NUEPEG PETA TOV TPAUUATIONO TEpLopideTal amd TNV EA-
Aelpn SLABECIUWY OLUOTNPATWY 1 KAWVIKWY PHETARANTWY.
O oTOXO0G VoG povTEANOL TIPORAEYNG elval va kabopioet
TNV emRiwon Kal TN JakpompoBeoun AEITOLPYLIKN EKBa-
On TOL ATOUOU.

H akplBAC Kal eykalpn Tpoyvwon eival onuavTikn

KABWC ETUTPEMEL TNV AfLOAGYNON TNC AMOTEAECUATL
KOTNTAC TNG Bepameiag aAAd Kal TNG OLYKPLONG VEWV
Beparnelwy, KaBWS Kal va ETUTPETIEL TOV EAEYXO Kal TN
OLYKPLON HETAEL TWV KEVTPWY GpovTidag. Amod Tnv AAAN
LEPLA N €yKaLpn avayvweLon PLAG KAKAG Tipoyvwong divel
OTOV LATPO Kal SLETUOTNHOVLIKE opdda Tn duvaTtdTnTa TNS
ETUOETIKNC QVTIUETWTILONG TOL aoBevolg pe BeAtiwon
TIOAAEC (POPEC TWV aTOTEAECUATWY. I TTOAAEC KALVIKEG
HETABANTEC €X0oLV PeAeTNBel yla va pocdloploTel edv
uropel va dladpapaticovv KATOLo pOAO TIPORAEYN TNG
€kBaong, cuumeplAauBavopevng Tng NALKIag, Tne Babuo-
Aoylag TG KAlpakag Kwpatog MaockoBng Tng avtidpa-
OTIKOTNTAG TWV KOPWVOTO PWG, TWV EUPNPATWY a&go-
VIKAG 1) HayvNTIKAG Todoypapiag. @34 Emiong, dlapopeg
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KALHOKES BaplTNTAg, OTWS N KAlPaKa BaplTnTag Tpav-
patog (Injury Severity Score (ISS)), n kAipaka Abbreviated
Injury Scale (AIS), n KAlgaka €kTaong eyKePaAkng BAd-
BNng katd MARSHALL (Computed Tomography scan grade
(CT scan grade)) xpnoWJoTolobvTal GUXVA OE TIOAUTIAPAYO-
VTIKA HOVTEAA TIPORAEYNG ekBaong. ©

2T geAeTn autr) e€etdoape dLlAPOPOLS KALVIKO- Epya-
OTNPLOKOLC SEIKTES Kal TtpooTabrioaue va anodeifoupe
av PmopoLv va dladpapatioovy KATolo poAO GTnV TPO-
BAeywn TNG €KPaACNC Twv acBevwy pe evookpavia mabo-
Aoyla.

Mé£060odog

Mpokeltal yla avadpouikr PEAETN TapaATnpnong oOrou
KaTtd tn dldpkela 3 xpdvwy CLYKEVTPWONKAV OAoL oL
aoBeveic pe evbokpdvia maBoioyia ( KEK, oxalpka- at-
Hoppaytkd AEE) ot omoiol StlacwAnvwenkav Kat HeTapep-
Bnkav otn MEG Ttou levikov Noookopeiou lwavvivwy T
XatdnkwoTtd'. Ze autoug TOuG aoBevelg Kataypapnkav
N Bepuokpacia elcaywyng, N avtidépaon Twv Kopwyv To
(WS KaBWGS Kat TToAAoL AAAOL KALVIKOL Kal epyacTneLakotl
OelKTEG OTIWG 0 AOYOG OLOETEPOPIAWY TIPOG AEUPOKUT-
Tapa (NEUTR.LYMPH ratio) katd Tnv eloaywyrn, N KAipaka
Kwpatog MNaokwpng (GCS), n kAipaka Marshall, n vtapgn
dlatapayxwy TNKTIKOTNTAG, KAaBwS Kat AAAoL Bloxnuikol
delkTeg OMWE N YALKON aipatog, n ovpla, N Kpeatvivn,
OLNAEKTPOALTEG KA. OL TIAPAPETPOL AVTEG KATAYPAPNKAV
O€E TIEPLOOOTEPEC ATIO PiA XPOVIKES OTLYHES KAL CLUYKEKPL-
HEVA KATA TNV eloaywyn, oTLe 3,6, kat 12 wpeg peta anod
avtn.

ZTATLOTLKI avaAuon

Ma tnv meplypaen Twy 0edouevwyY g cuvexn KAlaka
onwe N KAlpaka GSC kat To NLR yxpnotpomowénkav pe-
0EC TWUEC KAl TUTIKEG ATIOKAICELG VW yLla TIG KATnyopL-
KEG TIAPAPETPOLE OTIWG O BAvVATOG Kal n uTtoBeppia Xpn-
OlLJoTIoBNKAV TIANBN Kal TTocooTd. payuatorotenkay
eheyxol MannWhitney yia duo ave€dptnta delypata yia
v dlagpoporoinon Twv ekBAacewyv avaloya Pe Tnv Bvn-
TOTNTA KAl TNV umoBeppia. Na tnv e€etaon Twv oxeoe-
WV PETAEL KATNYOPLIKWY UETABANTWY XPNOLUOTIOWBNKE
o EAeyxog avefaptnoiag PearsonChiSquare aAAd kat o
eheyxoq Fisher'sExact oe MepUMTWOELG PN TIARPWONG TWV
TPoUTIOBECE WY TOL TIPWTOU. Ol AAAQYEG TOUC GTNV TIAPO-
00 TOL XPOVOU KABWCE Kal HETAED OuAdwWY, LTIOAOYIOTNKAV
E XPNoN YEVIKWY YPAUULKWY JOVTEAWY Yla eTavaiaupa-
VOPEVEG PHETPNOELG KAl e posthoctestsTa omoia epunveu-
TnKav pe Bdon to Kpttrplo Bonferroni yia MOAAATIAEG OUL-
yKploelc. H avaAuon mpayuatotoldnke Ue TO AOYLIOUIKO

SPSS v26.0 kal To €Tinedo onuavtikotnTag oplotnke (0o
pe 0,05 o OAEC TIC MTEPUTTWOELG.

AnoteAEopata
2TN OLAPKELA 3 ETWV CUYKEVTPWONKAY GUVOALKA 79 acBe-
velg pe evdokpdvia maboAoyia, 56 nTav avdpeg kat 23 yu-
vaikeg pe SlapopeTIkeS dSlayvwoeLg TIOU TIEPLYPAPOvVTaL
AvaALTIKA oTov Ttivaka 1. Ao autoug ameBiwoav ot 37.
YroBeppia kataypdgnke oe 52 ano Toug acheveic

ivakas 1

COUNT COLUMN N %

®YAO A 56 70,89
0 23 29,11

AIATNQZH Awoppaytkd AEE 35 44,30
loxatuiko AEE 8 10,13
KEK 24 30,38
0Oykog eyke@AAoU 5 6,33
[MoAvTtpavpatiag 7 8,86

YNOGEPMIA36 | Oxt 27 34,18
vat 52 65,82

OANATOZX Oyt 40 51,95
Nat 37 48,05

ATO TNV TpwToyevr avdAuon @aivetal OTL LTIAPXEL
OTATIOTIKA ONPAVTIKNA Hlapopd TwV TIHWY 0TOUG KUPLOUG
deikTeg ekPBaong avdhoya pe To Bavato, Onweg palvetal
aro To Tiivaka 2 ou akoAouBel.

ivakas 2
OANATOX | N Mean | Std. p-value
Deviation

NEUTR:LYMPH | Oxt 26 | 7,08 596 0,007

RATIO

EIZAFQrHZ
Nat 33 1279 |948

GCS Oyt 40 |83 4,21 0,002
Nat 37 535 2,90

GLC Ooxt 40 | 167,95 | 6541 0,112
Nat 37 119511 | 77,23

INR Oxt 38 |1,186 |,187 0,942
Nat 34 1,273 ,480

MARSHALL Ooxt 40 | 425 1.66 0,020
Nat 37 | 508 1.14

FIB Oxt 35 |3397 |[1675 0,070
Nat 28 | 4175 21412

Y UYKEKPLUEVA TtpoKLTITEL OTL 0 deikTng NLR Kataypd-
(PNKE ONUAvTIKA LYNAGTEPOG YLa TOUG ACBEVELG TIOU aTte-
Blwoav (12,7849,48) CUYKPLTIKA Pe TOUG aoBeveig Tou
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enelnoav (7,08+5,96) (p=0.007). MapdAAnAa oL TIHES TNG
KAlpakag Maockwpng (GCS) kataypdpnkav onuavTikd xa-
LNAGTEPEG yLla Toug aoBeveic mou aneBiwoav (5,35+2,90)
OLYKPLTIKA e Toug acBeveig Tou emednoav (8,13+4,21)
(p=0.002). TENOG OTATIOTIKA ONPAVTIKES SLAPOPES EVTO-
miotnkav Kat yla To deiktn Marshall 6mouv kataypagnkav
ONUAVTIKA LPNAOTEPEC TIUES YL TOLG ACBEVE(C TIOL arte-
Bilwoav (5,08+1,14) CLYKPLTIKA e TOUG AoBEVE(C TIoU eTtE-
Znoav (4,25+1,66) (p=0.020). MNa TI¢ LTIOAOTES eKBACELG
Oev KaTaypAPnKav OTATIOTIKA ONPAVTIKES OLAYOPOTIOLH-
oelg. OLdlapopeg anodidovtal amo ta ypagruata 1-3

Marshall

@dvarog

50,00

40,00

30,00

20,007

NEUTR:LYMPH RATIO EIZArQrHz

10,004

GCS

T
Oyt [
@dvareg

la Tov TPOCdLOPIoHO TNG BLAXWPLOTIKAG IKAvVOTNTAG
Tou NLR OYeTIKA pe TNV €KBaon «Oavatog» EKTUABNKE N
KaumuAn ROC. Ao tnv avdAuon ipogkupe OTL TO p- value
yla TNV KAPTOAN eivat oo pe 0,007 Kal CLVETIWG OL TIES
Tou NLR pmopolv va ¥pnolorotnBouy yla va TipoRAE-
PouV TNV €kPBaon. XUyKeKPLUEVA TO ePBAdOV KATW amod
™V KaumoAn (AUC) extiundnke oo pe 0,707 pe 95% Sid-
oTnua epriotoouvng (0,572 — 0,843). H evatobnota kat n
eldotnTa tou NLR yia tnv €kpBaon pe cutoff Tnv Twn 6
eKTIABNKay toeg pe 81,8% kat 57,7% avtioTtoxa. Ot avti-
OTOLXEC TIUEG Yla cutoff TNV T 8 ekTunenkay oeg e
72,7& ka1 65,4%

ROC Curve
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Diagonal segments are produced by ties.

YXETIKA Pe TIC dlatapaxeg THENG Oe KaTaypaPnke
OTATIOTIKA onpavTikn dlagopd otnv avaloyia Twv Bavd-
Twv (p=0,588). Kataypdpnke dpwe dlagopd avdioya pe
TNV KAtaoTaon Twv Kopwy Omwe gatvetal kat and Tov
nilvaka 3.

Iivaxkas 3
OANATOX
(o) (] NAI
N % | N % | p-value
AIATAPAXEX | oyl 23 | 54,76 | 19 | 4524 0,588
MH=HX
vat 17 | 48,57 | 18 | 51,43
KOPEX loopeyeBelg | 35 | 76,09 | 11 | 23,91 <0,001
Aviookopta | 5 | 31,25 | 11| 6875
Mudpiaon 0 |,00 15| 100,00

JUYKEKPLUEVA KAl OTIWGE TIPOKUTITEL AT TO ypdgnua 4
TO TIOCOOTO BavdTou eival onUAvTikd LPNAOTEPO OTOUG
aobeveic pe avicokopia (68,75%) CLUYKPLTIKA PE TOUG
aobeveic mou eixav Loopeyedelg KOPES (23,91%), eV oL
15 aoBeveiq pe pudpiaon ameBiwoav oot (100%). Ot dla-
(POPEG AUTEG amodidovTtal amod TO CLYKPLTIKO PaROOYpa-
|Q TIOU aKOAOULBEL
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Q¢ TPOC TO CUVOAO TWV TIAPAUETPWY TIOL EEETACOVTAL
OTATIOTIKA ONUAVTIKES SLAPOPES KATAYPAPOVTAL yla TNV
Ure kat Cre . ZuyKekplyeva gatvetal 0Tt TO00 yla TG T
peC tne Cre 6oo yla v Urea oL TIHES TwV Bavovtwy ei-
VAL ONUAVTIKA LPNAGTEPES amd avToug TIOL eMednoayV e
p=0,005 kat p=0,004 avtioTowxa. Ot dlapopes anodidovtat
arod Ta CLYKPLTIKA Bnkoypduuata 5 Kat 6 Tou mapatibe-
VTaL OTN CLVEXELQ.

4,007

3,00

Cre

2,00

1,00

00 T T

@dvarog

Ooov apopa TI¢ TIAPAPETPOUG PEPLKN TiEEON 0§UYOVOU
oto aipa (PO2), yaAakTiko o&V,pH( vopuokarvia - ogewaon)
dev TIAPATNEOUVTAL OTATIOTIKA ONPAVTIKES dlagpopes. Ta
p-values mapouactadovTtal avaAuTIKA OToug Tiivakeg 5 Kat
6 TIOL AKOAOUBOLV.

IIivaxkas 5
MMivakas 4 OANATOX
©ANATOX oxI NAI
oxI NAI STANDARD STANDARD p-value
STANDARD STANDARD p-value Mean | Deviation | N | Mean | Deviation | N
Mean Deviation | N Mean Deviation | N P02 216,45 | 130,02 40 | 206,69 | 110,34 37 | 0,725
HT | 3653 | 711 40 | 3660 | 7.62 37| 0,668 TAAAKTIKO | 330 | 2,80 17511 | 772 18 | 0,368
NA | 139,80 | 507 40 | 140,97 | 4,61 370287 2:( P w070 |10 peng gy
UA. |663 377 8 |345 |362 11 | 0,062
URE |37,70 | 1782 40 | 4868 | 1682 37 | 0,005
CRE |106 |037 40 126 | 048 37 | 0,004 Mivakas 6
AMS | 10197 | 17616 |38 | 116,62 | 206,11 37 | 0,626 ©ANATOX
CRP | 465 |798 39 | 468 | 857 34| 0,821 oxI NAI
PLT | 20480 | 9290 40 | 210,86 | 102,69 | 37 | 0,646 N % N % p-value
PT | 1350 |22 40 | 1470 | 555 37 | 0,886 NOPMOKAMNIA | Oyt | 28 | 528% | 25 | 47.2% 0818
APTT | 3134 |795 40 | 40,38 | 30,63 36 | 0,077 Nau | 12 | 500% | 12 | 50,0%
0zE03H Ox. | 38 | 535% | 33 | 465% 0410
Nat 2 |333% | 4 66,7%
100 o
la Tov TPOCOLOPIoHO TNG SLAXWPLOTIKAG IKAvVOTNTAC
1 ™G Ouplag O¥eTIKA pe TNV €KPBaon «OAvatog» eKTIUN-
Bnke n kaumuAn ROC. ATo Tnv avaAuon TIPoEKLYE OTL TO
2 p- value yia TNV KaumoAn sivat oo pe 0,005 Kal CLVETIWG
Ol TIHEC TNG ouplag Pmopolv va XpNoLlUoTondouy yia va
4] TIPOBAEWYOULV TNV £KBACN. ZUYKEKPLUEVA TO EPRAOOV KATW
amno TNV KAUTuAn (AUC) extiunenke ico pe 0,685 e 95%
201 dlaotnua epriotoovvng (0,566 - 0,804). H evatobnota kat
N eldKOTNTA TNG ouplag yLa TNy ekBaon e cutoff Tnv TN
i - - 46 exTiunBnKav loeg pe 54,1% kat 80% avtioTolxa.

Odvaroc
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Ma Tov mPoodloplopo TNG dLAXWALOTIKAG (KAVOTNTAG
TN Kpeatwivng oxeTikd pe tnv ekpaon «OAavatoc» eKTl-
KNBnke n kaumuAn ROC. ATo tnv avaAuon TIpoEKLYE OTL
TO p- value yla Tnv KaumoAn eivat (oo pe 0,004 kat cuve-
TIWE Ol TIHEC TNG KPEATLVIVNG PTOPOoLV va XPnoLUoTIoL-
Bouv yia va TPoRAEWPOLY TNV EKBaACN. ZUYKEKPLUEVA TO
euBadov KATw amd Tnv KaptuAn (AUC) ekTiurBnke (oo ye
0,692 pe 95% dlaotnua eumotoouvng (0,573 = 0,811). H
evalodbnota kat n eldKOTNTA TNG KPeaTLvivng yla TNV k-
Baon pe cutoff Tnv T 1 exktnenkay toeg pe 73,0% Kat
62,5% avtiotola.

ROC Curve
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la TNV armoTuTwon TNS abgnong Tou KLvdLVou yla ap-
VNTLKN €KBacn dnuloupynbnke £va vouoypauua To omoio
arodidel TNV TBavOTNTA ApvNTIKAG avaAoya Pe Ta Xapa-
KTNPLOTIKA TOL aoBevoug. OL TTapApETPOL TIOL XPNOLLOTIO-
olvTal yla TN dnulovpyia Tov VoPoypAUUATog ival avTtot
TIOL TIPOEKLYE OTL €lval OTATIOTIKA onuavTkol and Tnv
avaALoN AOYLOTIKAC TIAALVOPOUNONG AAAG Kal N nALKia Kat
TO PUAO TWV A0BEVWY yLa Tn duvatdTNTA TNG YeViKeLONG.

‘Etol, and Tnv avdAuon TPOKUTITEL OTL O Kivouvog yLa
eva dppev acbevn 65 etwv pe NLR>= 8, kpeativivn >=1
Kal oupla pIkpOTEPN amod 46 ekTwpdTal ion pe 71%, evw
yla aoBevn 18tag nAkiag kat @UAOL Xwplg Toug duo Ta-
pAyovTteg KvdLVoU, ExeL Kivouvo (oo pe 26%. OL avTioTol-
¥EC TWWEC yla pia yuvaika (ola nAtkiag ivat 82% kat 40%
avtioToxa. EKTOg Aotmdy amod tnv NALKIA TTou TpoQavwe
EMNPEAdEL ONUAVTIKA TOV KivOuvo piag apvnTikng ekpa-
ong, onPavTiko poio exel To NLR étav eival yeyaAutepo
) (oo pe 8 oTwe emiong Kat oL TIWES Kpeatlvivng otav &e-
TEepvoLy TNV TN 1.

20 299 368 a7 506 575 634 n3 782 8. $20
L 1 L 1

>=8

NLRS O
=1
Cre_bin 16}
Female
GENDER o—
1 8
Ure_Bin o—
; T T
Probabilities (%) 10 20 0 @ N & 7 80 %0
Zuntnon

EkTipatal ot kataypdeovtal 69 ekatoppupla mepl
TITWOELG TPAUPATIKWY eYKEPAAKWY BAaBwv (TBI) etnot-
WG¢ og OAO ToV KOOWO, Kupiwe otn NotloavaToAkn Acta,
evw oupewva pe Tov Maykooplo Opyaviopo Yyeiag, to
30% pe 40% Twv BavdTtwy TOL OXeTICovVTAL Ye TpaAUUa-
TIOPOUG oeilovTal 0e KPAVIOEYKEPAAIKEG KAKWOELG.
© Ot KPAVIOEYKEPAAIKEG KAKWOELS €lval ONUAVTIKO KOL-
VWVIKOOLKOVOULKO TipORANKa Lyelag Tov emnpedlel TOC0
TIC ¥aunAoL Kal Jeoaiou e1000MUATOS XWPES OO0 Kal TIC
QVETITUYHUEVEG XWPEG KAl anoTeAolV TNV Kuplapxn attia
BvNoLOTNTAG KAl CWHATLKAG avarnpiag oe atopa NAKLE
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ag KATW Twv 40 €TWV TIAYKOOUIWE, KaBWS TePLTou To
50% twv aoBevwv pe KEK Zouv pe coBapeg avarnpieg
dta Biov. ?

ZNUAVTIKO PONO OTOV KABOPLoPO NG €KPBaong Twv
aoBevwy dladpapatidet n KAJaKa KwPATog TG MAaoKo-
BNG (GCS) mou dnutovpynBnKe KLPLWGE yia TNV agloAdynon
TOU ETUMEDOL CLVEIBNONG TWV ACBEVWY PETA ATIO KPAVLO-
EYKEPAALKN KAKwOoN. MeTpd TG KAAUTEPEG OPBAAULKES,
KIVNTIKEG KAl AEKTIKEC ATAVTNOELC Tou acBevn pe KEK
Kat efvat pgla eupewWS XPNOLHOTIOLOVPEVN Kal ATMOSEKTH
TIPOYVWOTIKNA KA{PAKA TO0O yla TPAUPATIKES 00O KAl yid
Un TpaupaTikes dlatapaxeg ouveldnong.Emumieoy, exel
AVayVWELOTEL WC AELOTILOTO £PYAAELD yLa TNV TIAPAKOAOU-
Bnon aocBevwy pe KEK, kabwg Kat wg deiktng coBapotn-
TAG TPALPATIOHOL.®

H kAlpaka Maokopng (GCS) katd tny eloaywyr, N NAL-
Kla kat n avtidpaon Twv Kopwy oTo pwe elval and Toug
TILO LOXLPOUG TIPOYVWOTIKOUG TIapdyovTeg. H avb&non ako-
pa Kat evog Babpou GCS ouoxeTideTal pe oxedov SO Po-
PEC KAAUTEPN TIPOYVWON KAl ELVOIKOTEPO ATIOTEAECUA.
(9,10)

2 TN HEAETN PAg pAVNKE OTL N KAlpaka Maockopng aro-
TeAel mpoyvwoTikd OelkTn ekBacnc Kal oL acbeveic pe
XaunAn BaduoAoyia otnv kAlgaka Mackopng €xouv xel-
POTEPN EKBAON eV KATL avaAoyo cuuBaivel Kal e tnv
KAlpaka extaong eyke@aAlkng BAGBNng-Marshall. Ertiong
N avicokopia amoteAel avegdptnto duouevn TPOYVWOTL-
KO TapdyovTa.

Ynotaon kat vmoia

H vmotaon kat n vroia petd and KEK oxetidovtal pe
ouopevn ekpBacn. MeAETeg exouv del&el TLN uTogla po-
KaAel Taxela KaTaoTpoPr TOu EYKEPAALKOU LOTOU KAl WG
€K TOUTOU, Jla duopevr ipoyvwon. O Petroni kat oL cuvep-
YATEG TOL BprKav pia TToAL duvath oxeon PeTagd umoTa-
ong Kat anoteAéopatog. H vtotaon (SBP <90 mmHg) ou-
OXeTIOTNKE Pe duopevr bUNvn ekBaon oto 96 Tolg ekatd
TWV TEPUTTWOEWY. Ta AMOTEAECUATA TUXALOTIONUEVWY
eAEYXOUEVWY PEAETWY €0el€av OTL N abEnon TNG CLoTOo-
AIKAC apTnplakng Tieong (SBP) eival évag onpavtikog
Kal ave&ApTNTOC Tapayovtag BeAtiwong TN eKBaong oe
aoBeveic pe TBI mou apouactddouy vmoTacn.19

2N HEAETN pag N uTogia Kat n uToTAcN El0aywWyNg dev
(PAVNKE VA AIOTEAOLV AVEEAPTNTOUG TIPOYVWOTIKOUG TIa-
PAYOVTEC KAKNG eKBAoNC (0wg Adyw PIKPOU aplBunTIKou
delypatoc.

Alpatoloyikoi Kat BLoXnHIKoi mapapeTpot
Eniong kataypdpnkav dlapopol alpatoAoylkol Tapdye-
TPOL KATA TNV el0aywyn Twv acBevwy otn MEG, érwg o

alpgatokpitng, N ovpla, N kpeaTvivn, N auuAdon, n C avtl-
dpwoa MPWTEIVN, TA ALUOTIETAALD, O XPOvog Bpoupivng,
0 XPOVOG PEPLKNG BPOoPBOTAQCTIVNG, TO YOAQKTIKO OED,
NAEKTPOAUTEG OTIWE TO VATPLO KAl TO KAALO, N JEPLKN Tt
€0n 0ELYOVOL OTO alpa, N HEPLKN Tiieon Tou dlogeldiou, To
Phk.a.

MoAL ouyvd aoBevelC Pe KPAVIOEYKEPAANIKEG KAKW-
Oelg eP@avidouy XaUNAEG TWEG QUUATOKPITN, YEYOVOQ
TIOL oLVOEETAL Pe duopEV EKPBacon.(111213141516)

2TN PEAETN HAG €va TIOAL PIKPO TIOCOOTO AoBevWV
elxe xaunAeg TWES alaTokpiTn, Kat £ToL dev anoTeAECE
ave€dpTNTO TPOYVWOTIKO TIapdyovTd. To yeyovog autod
oupewvel pe TN peAetn tou Dolmans kat Twv ouvepya-
TWV TOL oL omolol dev PMOPECAV VA CUCXETIOOLY TIG Xa-
HNAEC TWEG awuaTokpitn pe Tnv ekBaon, Tapd To bPnAo
TIOCOOTO A0BEVWY e XaUNAO alaToKplTn Tov elxav otn
HEAETN TOUG. XTNV (Ola HEAETN oL epeuvnTEG dev Umodpe-
oav €Tiong va cuoxeTioouy TIC SlaTAPAXES TINKTIKOTNTAC
E TNV €KPBaon mapda To Yeyovog OTL TIAPOUCLACTNKE OTO
49% Twv acbevwy. (12

‘ETolKal oTn OIKr pag HEAETN OL OLATAPAXES TINKTIKOTN-
Tag 6ev amoTeAeoay MPOYVWOTIKO dgikTn. MapdAa avtd
oL dlaTapaxeg MNKTIKOTNTAC PeTd amod KEK eival cuxveg
KAl JTIopoLV va eTNPEEAcoLY SUoUEVWE TNV KBaon.('®

AveEAPTNTOL TIAPAYOVTEG KIVOVUVOU TIoU OXeTidovTal Ue
ofelec dlATAPAYES TINKTIKOTNTAC KETA ATd KPAVIOEYKE-
(PAAIKEG KAKWOELG TIEPIAAUBAVOLY TNV apTNPLAKD LTIO-
Taon, meplooela Baong, umoBepuia, XaunAr Twr tne GCS
KATA TNV eloaywyn kabwge Kat umo&ia. H avayvwplon Kat
N a&loAdynon Twv TapayovTwy Kvouvou eival xpricLdot
OTNV KALWVIKN TIPAEN Yla TNV €yKalpn avayvwplon Twy ola-
TAPAXWY TINKTIKOTNTAG, JE ATIOTEAECUA TNV £yKALPN TA-
POXM, OTOXELUEVWY Bepamelwy. Mevel va ipocdLoploTel
av ol OlaTapayxeg TNKTIKOTNTAG €lval armoteAeoua tTng
KPQVIOEYKEPAAIKNG KAKWONG 1 €vag mapdyovTag Tou
ETUOEVWVEL TNV KPAVIOEYKEPAALKT) KaKwon.1719)

O emMOAQOPOG TWV OlATAPAXWY TINKTIKOTNTAG OF
a0BeVE(G PE KPAVIOEYKEPAALKT) KAKWON OL OToloL BploKo-
VTaL LTTIO Bepaneia Pe QvTMNKTIKA KAl AVTIALJOTIETAALAKA
(ApHaKa elvat onuavTika bPnAOTEPOG amo o, TL oe acbe-
velg ywplc avumnkTikh Bepareia. AVIUTNKTIKA KA/
QVTLAUOTIETAALAKA (PAPHAKA CLVTAYOYPAPOLVTAL OAO KAl
TIEPLOCOTEPO YLlA APKETES evOelEElC O NAIKLWUEVOULC.
EmdnuLloAoyIkeS peAETES TURERALWIVOLY OTL OL TITWOELS
elval o ouvnBeoTEPOC PNXAVIOUOG TIou 0dnyel NAIKLWE-
voug aoBevelg oe coBapols TPAVPATIOPOUS OTNV KEPa-
AR, (9

Ot NAEKTPOAUTIKEG dlaTapaxeg emiong elval cuxveg
0€ TPALPATLKN eyKePAALKD BAARN. Ot dlapopeTIKOL TUTIOL
eVOOPAERBLWY LYPWV TIOL XPNOLPOTIoLOLVTAL OTNV avd-
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vNYn Twv acBevwy, Ta WOHWTIKA SloupnTKg, N padikn
anwAela alpatog kat n evookpdvia aboAoyia eival mapd-
YOVTEG TIOU ETUOEVWVOLY TIC OLATAPAXEC TWV NAEKTPO-
ALTWV 0€ ALTOUC ToLg aoBeveiq (19). YT PEAETN PAG oL
NAEKTPOAUTIKEG Slatapaxeg (uTo- uTepvatpladia ) dev
aroteAeoayv delkTeC ekBaong.

H umepyAukaluia amo tTnv dAAN PepLd, oxeTideTal e
¥XELPOTEPN €KPBaon oToug acBeveic pe KEK. H umepyAu-
Kaluia Tou oTpeg elval eva cuvnBLoPEVO eVPNUA HETA TOV
TPQUPATIOPO Kal ToroBeTteital pETALL TwWV TIAPAyOVTWY
g TNV LOXLPOTEPN TIPOYVWOTLIKN aia. (192021

H abdgnon tng yAuKOINg oto aipa dev TPoKaAel €k-
TANEN OTav TO OKEPTEL Kavelg ToV TPWTAPKIKO POAO TIOU
Talouvv 0L OPUOVEG TOU OTPEC O TIOAAA TPAVPATA CLUTTE-
PLAQUBAVOUEVWY OEEWY COBAPWY EYKEPAALIKWY TPAVHA-
TwV. AUTO LoXVEL 10LaiTEPA VLA TIG OPUAOVES TIOU EUTIAEKO-
VTAlL 0TO PETABOALOPO TNC YAUKOZNG, OTIWC N KOPTLZOAN,
N YAUKayovn Kal ol KaTexoAauiveg oL omolteg elvat aven-
HEVEC AOYW TNG evepyotoinong tou dfova umoBaAdpou-
UTIOPLONG-ETIVEPPLOIWY KABWGE KAl TOL CLUTIABNTIKOU
QUTOVOUOL VELPLKOL CLOTNUATOS. H avénon avtwy Twv
opuovWY oTo aipa odnyel oe avgnueva emimeda yALKOZNG
HEOW evepyoroinong plag ostpdc PETABOAIKWY 0dwv
OTIWC AUTTOALON, TIPWTEOALON, YAUKOYEVOALON Kl YAUKO-
VEOYEVEDN 0 TIOAAOUG OTOUC, AAAA 1OLaiTEPA OTO ATTAp.
Ta avgnueva emineda yAvkolng oTo aipa eppavidoval
OE QVTATIOKPLON OTIC QUENUEVEC ATALTAOELS YAUKOING
TWV KATECTPAUHPEVWY KUTTAPWY TOU LOTOL TOL EYKEPU-
AOU Kl W¢ €K TOVTOUL WTOPEL va avapeveTal avEnaon Toug
e avgavopevn coBapdtnta tnS ¢nuag. Muwa dAAn attia
umepyAukalpiag oto TBI Ba prmopouoe eival n pAeyHOovw-
on¢g amavtnon. Katd tn dudpkela tne TBI, apKeTES po-
(PAEYHOVWOELS KUTOKIVES, OTIWG TLX. IVTEPAEUKivN 6 (IL-6)
Kal Ttapayovtag vekpwaong oykou (TNF) dAga, arneAevbe-
PWVOVTAL KAl HTIOPOLY Va ETINPEACOLY TN TIAPAywyn YAL-
Kolne (1222

Alagoporoinon Kataypd@nKe oTLG TWHES TNG ouplag
Kal TG Kpeatwivng omou n dlapopd eival oTATIOTIKA
onuavtikn e p=0,009 kat p=0,00 avtioTolxaue TOLG ET-
CWVTEC VA €XOULV APXIKA ONUAVTIKA XAUNAOTEPES TUUEC.
To ebpnua avTod cLPPWVEL pe T PEAETN Tou Gul.kat Twv
OULVEPYATWY TOUL, OTIOL OLATIOTWVOLY CNUAVTIKA LYNAO-
TEPEC TIUEG TNG ouplag oe aobeveic mou aneBiwoav YeTd
aro coBapr KPAvIoeYKEPAALKT KAKwAN. To yeyovog auto
UTIopel va opelAeTal O KATAOTAOELG TIPOVEPPLKNG adw-
Bapiag, ofelag owAnvaplakng vekpwaong 1 va eivat pua
QAVTAVAKAQOTLKA AmdvTnon Tou opyaviopol oTo o0& Tpauv-
1Q OE LA TIPOOTIABELD VA ELWOEL TNV avgnuevn evookpd-
via Tiieon. EKTOg amd autolg Touc TIaBoAoykolg Adyoug,

elvat TuBavo vypnAd emineda ouvpiag va avamtuxbouv oe
aoBevelg Ye 0oBAPOLE TPALPATIOPOLS WE ATOTEAECUA
TIOAQMAWY KAKWOEWV 1 TIOAATAWY AVETIAPKELWV.

‘Evag dAAOG TIPOYVWOTIKOG TIAPAyoVTag yia TNV Tpo-
BAEWN AELTOUPYIKWY ATMOTEAECUATWY KAl TIOCOOTWY
BvnowotnTag oe acbeveic pe TBI elval kat o Adyog ou-
deTeEPOPINWY TIPog AepgpokuTTapa (NLR). Eivar évag
QVTIKEIPEVIKOG, dlaBeaotog, XaunAol KoOoTtoug deikTng
(pAeypovnc. Elval emtiong evag delkTng ekteTapevng deu-
Tepoyevouc BAARNG Katd ouvenela, To NLR mpoteiveTal
WG TIOAUTIUOG TIPOYVWOTIKOS Tapdyovtac €kBaocng oe
acBeveicq pe KEK. ZTolxela mou mMpoKUTITouY armod TIOAAEG
peAeteg deiyxvouv OTL oL bpnAoTepeg Tweg NLR eivat
avegapTNTOL TIPOYVWOTIKOL TIAPAYOVTES Yla PTWYXOTEPA
AELTOLPYLKA AMOTEAECUATA KAl LYPNAOTEPA TIOCOOTA BVN-
ooTNTAC og acbevelc pe coBapn KEK. ETumAgoy, bpnAo-
Tepeg TES NLR ovoxetidovtal pe xaunAotepn KAlpaka
Kwpatog g MNaokopng (GCS). Etol, 0 pdAog Tou wg ou-
HTANPWHATIKOG delkTNG Pe AAANOLG TIAPAYOVTES OTIWCE N
kAlpaka GCS otnv mpoRAewn anoTeAeoUdTWY PETA ATO
TBI eivatl vTtd dlepelvnon. @32425

2TNn OIKN pag PEAETN TPOKULTITEL OTL 0 deikTng NLR
Kataypd@nke onuavTikd upnAOTEPOG yia Toug aoBevelg
Tou aneBiwoav (12,7849,48) CUYKPLTIKA e TOUG A0BEVE(Q
mou entednoav (7,08+5,96) (p=0.007).

Tuunepaopata

H ouykekpluevn PeAETN Blepelivnoe TNV TIPOYVWOTLKT
agia Twv TUTUKWY EEETACEWY AlPATOC KATA TNV £L0ayw-
YN Twv acBevwy Pe evookpdvia TIaBoAoyia oe eVAALKEC.
H xprion alatoAoyIKwy EETACEWY TIOL YivovTal TAKTIKA,
WG TIPOYVWOTIKA epyaAeia Ba fTav £vag e0KOAOC Kal Ol-
KOVOULKA amodOTIKOG TPOTOG YL TNV TIPORAEYPN TOL Ao~
TEAEOHUATOG OTNV TIPWLLN @Aon. To yeyovog auTo Ba elxe
WG amoTEAEoUa TNV ETUOETIKOTEPN AVTIUETWILON TOUG,
Vv agloAdynon Twv /o UapYOVTWY Bepamelwy aAid
Kal TNV dnulovpyia vewv.
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SUMMARY

The purpose of this study was to determine the toxicological and pharmacokinetic properties of su-
cralose-6-acetate, a structural analog of the artificial sweetener sucralose. Sucralose-6- acetate is an in-
termediate and impurity in the manufacture of sucralose, and recent com-mercial sucralose samples were
found to contain up to 0.67% sucralose-6-acetate. Studies in a rodent model found that sucralose-6-acetate
is also present in fecal samples with levels up to 10% relative to sucralose which suggest that sucralose is
also acetylated in the intestines. A MultiFlow® assay, a high-throughput genotoxicity screening tool, and a
micronucleus (MN) test that detects cytogenetic damage both indicated that sucralose-6-acetate is geno-
toxic. The mechanism of action was classified as clastogenic (produces DNA strand breaks) using the
MultiFlow® assay. The amount of sucralose-6-acetate in a single daily sucralose-sweetened drink might
far exceed the threshold of toxicological concern for genotoxicity (TTCgenotox) of 0.15 ug/person/day.
The RepliGut® System was employed to expose human intestinal epithe-lium to sucralose-6-acetate and
sucralose, and an RNA-seq analysis was performed to deter-mine gene expression induced by these expo-
sures. Sucralose-6-acetate significantly increased the expression of genes associated with inflammation,
oxidative stress, and cancer with greatest expression for the metallothionein 1 G gene (MT1G). Measure-
ments of transepithelial electrical resistance (TEER) and permeability in human transverse colon epithelium
indicated that sucralose-6-acetate and sucralose both impaired intestinal barrier integrity. Sucralose-6- ac-
etate also inhibited two members of the cytochrome P450 family (CYP1A2 and CYP2C19). Overall, the tox-
icological and pharmacokinetic findings for sucralose-6-acetate raise significant health concerns regarding
the safety and regulatory status of sucralose itself.

Keywords: Sucralose; sucralose-6-acetate; genotoxicity; gene expression; intestinal barrier
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1. Introduction

Background: Discovery and synthesis
Sucralose is a chlorinated artificial sweeter that is used world-
wide as a sugar substitute in thousands of food, beverage, and
pharmaceutical products (Schiffman and Rother 2013). The
sweet taste of sucralose was discovered at Queen Elizabeth
College in London (Hough and Phadnis 1976) as part of a pro-
gram to chemically modify sucrose (table sugar) for possible
industrial applications. One structural modification was a chlo-
rinated ver-sion of a novel disaccharide fructogalactose in
which three hydroxyl groups were replaced by chlorine atoms
with the chemical name 1,6-dichloro-1,6- dideoxy-B-D-fructo-
furanosyl-4-chloro-4-deoxy-a- D-galactopyranoside. This com-
pound was originally called trichlorogalactosucrose (TGS) but
was subse-quently given the name sucralose. The sweetness
potency of sucralose is approximately 385 to 650- fold greater
than sucrose by weight depending on the specific application
(DuBois et al. 1991; Schiffman, Sattely-Miller, and Bishay 2008).
The manufacturing process involves the synthesis of sucra-
lose-6-acetate in multiple steps from sucrose with subsequent
dea-cylation to produce sucralose (Hao 2011; Mufti and Khan
1983; Wang et al. 2011). The chemical struc-tures of sucra-
lose-6-acetate and sucralose are pre-sented in Figure 1. The
sucralose-6-acetate intermediate generated during the manu-
facturing process is retained as an impurity in commercial
sources of sucralose (Catani et al. 2006; OpAns 2021; United
States Food and Drug Administration US FDA 2021; Werness
2021).

Cle
A~ _OH
ﬁOH VOQ'
0 Cl 3 Cl
OH OH
)I\O 0.0 HO 0.0
cl "'OH cl "'OH

OH OH

() Sucralose-6-acetate (b) Sucralose

Figure 1. Chemical structures of sucralose-6-acetate (molecular
weight 439.7, CAS number 105066-21-5) and sucralose (mole-
cular weight 397.6, CAS number 56038-13-2).

Historical safety claims

Sucralose has regulatory approval in North America, Europe,
and Asia along with the establishment of Acceptable Daily In-
take (ADI) levels (Canada Gazette 1991; European Union EU
2004; Japanese Ministry of Health and Welfare JMHW 1999;
Scientific Committee on Food SCF 2000; United States Food
and Drug Administration US FDA 1998, 1999). Regulatory ap-
proval and establishment of ADIs were based upon historical

studies performed during the 1980s and early 1990s in rats,
mice, dogs, rabbits, and humans and ultimately published in
part in the year 2000 (Baird et al. 2000; Goldsmith 2000; Grice
and Goldsmith 2000; John, Wood, and Hawkins 2000a, 2000b;
Kille et al. 2000a, 2000b; Roberts et al. 2000; Sims et al. 2000;
Wood, John, and Hawkins 2000). These historical studies made
the following 6 claims regarding sucralose and constituted the
rationale for its regulatory approval:

1) Stability in vivo: Passes through the intestine unchanged.

2) Gut Microflora: No effect on gut microflora.

3) Intestinal Barrier: No effect on intestinal tissue.

4) Bioaccumulation: Does not bioaccumulate.

5) Metabolism: No effect on metabolism including blood glu-
cose or insulin.

6) Biological/Toxicological Impact: Not genotoxic with no asso-
ciated biologically significant consequences, and is heat stable.
Based on these historical claims, an ADI of 15mg/kg body
weight/day for humans was established by the Joint FAO/
WHO Expert Committee on Food Additives JECFA (1991) and
by the Scientific Committee on Food SCF (2000). A lower ADI
of 5mg/kg body weight/day was set by the United States Food
and Drug Administration US FDA (1998).

Independent research contrary to historical
safety studies

Many scientific research investigations since regulatory ap-
proval, however, do not corroborate any of the 6 early historical
claims regarding the biological fate or safety of sucralose.

Stability in vivo

Two acetylated sucralose biotransformation products were
found in urine and feces of rats dosed with sucralose (Borne-
mann et al. 2018), and this finding is inconsistent with the his-
torical claim that sucralose is stable and excreted unchanged
(i.e, not metabolized) in the intestine. The more abundant
acetylated metabolite was identified as sucralose-6-acetate
(Werness and Schiffman 2020), and its relative contribution to
the biological consequences of sucralose exposure has not yet
been determined.

Gut microflora

Ingestion of sucralose by humans and/or animals within ap-
proved ADI levels was found to disrupt the microbiome in the
gastrointestinal tract (GIT) (Abou-Donia et al. 2008; Bian et al.
2017; Méndez-Garcia et al. 2022; Suez et al. 2022; Zhang et al.
2022). Maternal ingestion of sucralose in pregnant and lactat-
ing mice also impacted their progeny’s microbiome (Dai et al.
2020, 2021; Olivier-Van Stichelen, Rother, and Hanover 2019).
Sucralose has also been detected in human breast milk sam-
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ples from lactating women which indicates it is ingested by
nursing infants (Sylvetsky et al. 2015).

Intestinal barrier

Sucralose also impacts the intestinal tissue. Sucralose inges-
tion induced histopathological changes including lymphocytic
infiltrates into the intestinal epithelium, glandular disorganiza-
tion, and epithelial scarring (Abou-Donia et al. 2008), increased
bacterial infiltration into the ileal lamina propria in Crohn's dis-
ease — like ileitis (Rodriguez-Palacios et al. 2018), elevated %
CD3+T cells, CD19+B cells, and IgA+ plasma cells in Peyer's
patches (Rosales-Gémez et al. 2018), significantly increased
levels of fecal chymotrypsin and trypsin and reduced fecal
B-glucuronidase (Li et al. 2016), initiated lymphocyte aggrega-
tion in the ileum and colon (Zheng et al. 2022), and promoted
inflammation and colitis-associated colorectal cancer risk (Guo
et al. 2021; Li et al. 2020; Wang et al. 2019). Further, maternal
ingestion of sucralose inhibited intestinal development, disrupt-
ed barrier function, and induced Paneth cell defects in offspring
(Dai et al. 2020,2021). In vitro studies demonstrated that sucra-
lose enhanced biofilm formation along with bacterial invasion
into gut epithelial cells (Shil and Chichger 2021) and disrupted
tight junctions and barrier function in an intestinal epithelial
model (Shil et al. 2020).

Bioaccumulation

Sucralose was found to bioaccumulate in adipose tissue of rats
and was present two weeks after cessation of a 40-day feeding
period even though it had disappeared from the urine and feces
(Bornemann et al. 2018). An in vitro study reported that sucra-
lose increased lipid accumulation and expression of adipocyte
differentiation genes in cultured adipocytes (Azad et al. 2020).

Metabolism

Consumption of sucralose was noted to alter glucose and/or
insulin concentrations in the plasma of some human subjects
when delivered in liquids or cap-sules (Lertrit et al. 2018; Mén-
dez-Garcia et al. 2022; Pepino et al. 2013; Romo-Romo et al.
2018; Schiffman and Rother 2013; Suez et al. 2022) and when
accompanied by carbohydrate (Dalenberg et al. 2020) or an-
other non-caloric sweetener (Young et al. 2017). Maternal in-
gestion of sucralose during pregnancy impacted the progeny's
metabolism including downregulation of hepatic detoxification
mechanisms and changes in bacterial metabolites (Olivier-Van
Stichelen, Rother, and Hanover 2019). Additional studies re-
ported that sucralose might affect incretin hormones including
gluca-gon-like peptide-1 (GLP-1) and glucose-dependent insu-
linotropic polypeptide (GIP) as well as the sodium-dependent
glucose co-transporter-1 (SGLT-1) (Kreuch et al. 2018; Lertrit

et al. 2018; Margolskee et al. 2007; Sun et al. 2017; Young et
al. 2017). Further, sucralose was demonstrated to blunt thyroid
function (Patkowska-Gozdzik, Bigos, and Rosofowska-Huszcz
2018). Chronic sucralose inges-tion at levels that have regulato-
ry approval in the United States and Europe also modify the fecal
metabolome (Bian et al. 2017), liver proteome (Liu et al. 2019),
and induce the expression of two intest-inal proteins involved
in first-pass metabolism, spe-cifically P-glycoprotein (P-gp) and
cytochrome P450 (CYP3A4) (Abou-Donia et al. 2008).

Biological/Toxicological impact

Additional independent research investigations since regulatory
approval reported toxicological findings including genotoxicity
and cancer risk following sucralose exposure. Sucralose, ad-
minis-tered in feed beginning prenatally through the life-span,
induced hematopoietic neoplasias such as leukemias in male
mice (Soffritti et al. 2016). Significant elevation in the number
and size of colorectal tumors was detected in a murine model
of colorectal cancer after sucralose treatment (Li et al. 2020).
Four different studies utilizing a comet assay found that su-
cralose damaged DNA (Pasqualli et al. 2020; Raya et al. 2020;
Sasaki et al. 2002; Van Eyk 2015). Sucralose also enhanced an-
ti-microbial resistance and mutation frequency of E. coli (Qu et
al. 2017). Further, heating sucralose with glycerol or lipids was
found to generate chloropro-panols, a potentially toxic class of
compounds (Rahn and Yaylayan 2010), and this finding was
supported by subsequent investigations that also reported
thermal instability of sucralose accompa-nied by generation of
hazardous polychlorinated compounds even in mild tempera-
ture conditions (De Oliveira, de Menezes, and Catharino 2015;
Eisenreich, Gurtler, and Schafer 2020).

Rationale for additional safety studies

[t has not yet been established if adverse biological findings
reported since regulatory approval are due to exposure to su-
cralose itself, to acetylated sucralose (e.g., sucralose-6-acetate),
or both. Exposure to sucralose-6-acetate might occur during
sucralose ingestion or result from metabolism of sucralose in
the intestine. The amount of sucralose-6-acetate retained as an
impurity in recent commercial sucralose samples varied with
levels up to 0.67% (Werness 2021). McNeil Specialty Products
Company acknowledged the presence of sucralose-6-acetate
in batches of sucralose in their Food Additive Petition to the
US FDA prior to approval (stated as 0.8% but <1.3%) (United
States Food and Drug Administration US FDA 2021). However,
the concentration of sucralose-6-acetate relative to sucralose
in feces of rats dosed with sucralose was significantly great-
er than amounts in commercial sucralose samples, with fecal
sucralose-6-acetate levels up to 10% (Bornemann et al. 2018;
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Werness and Schiffman 2020). This significant rise of the ratio
of sucralose-6-acetate to sucralose in fecal samples may result
from acetylation of sucralose by commensal bacteria in the GIT.
Commensal bacteria in the intestine are known to acetylate xe-
nobiotic compounds (Delomenie et al. 2007; Dull, Salata, and
Goldman 1987). Previously Labare and Alexander (1994) noted
that microorganisms including bacteria were found to metab-
olize sucralose in sewage and soil samples. Further, Sun et al.
(2017) reported that a bacterium, Bacillus amyloliquefaciens,
is capable of both acetylating and deacetylating sucralose.
Overall, these findings indicate that biological exposure to su-
cralose-6-acetate may occur from ingestion of commercial im-
pure sucralose as well as from acetylation of sucralose in the
intestine.

The potential adverse health effects of exposure to sucra-
lose-6-acetate are not yet known because this chemical has
not been tested individually with a toxicology battery of tests to
assess human risks. A comprehensive and systematic search
of the scientific literature including government websites, chem-
ical databases, patent literature, and scientific publications did
not produce any apparent information on genotoxicity and cyto-
toxicity attributed to sucralose-6-acetate.

Additional studies undertaken

In this report, a series of 8 experiments were per-formed to

screen for toxicological and pharmaco-kinetic properties of

sucralose-6-acetate along with its structural parent sucralose

(control). The fol-lowing tests were utilized in these 8 experi-

ments.

(1) An in vitro MultiFlow® assay, a rapid high- throughput
screening tool that predicts clasto-genicity (induced
DNA strand breakages) and aneugenicity (alterations in
chromosome numbers), was used to determine geno-
toxic potential (Bryce et al. 2017; 2018).

(2) A traditional in vitro Mammalian Cell Micronucleus As-
say in thymidine kinase 6 (TK6) cells was performed to
assess potential cytogenetic/chromosomal damage
(Organi- sation for Economic Cooperation and Develop-
ment OECD 2016).

(3) The in silico Model Applier Leadscope® pro-gram was
employed to detect structural che-mical features with
the potential to induce genetic mutations (Dearfield et
al. 2017).

(4) A traditional Bacterial Reverse Mutation Test (Ames
test) was performed to assess mutagenic potential (Or-
ganisation for Economic Cooperation and Development
OECD 2020).(

5) Transepithelial Electrical Resistance (TEER) and perme-
ability of human transverse colon were assessed using

the RepliGut® system to investigate potential impair-
ment and integrity of the intestinal barrier (Allbritton
et al. 2021; Altis Biosystems, Durham, North Carolina,
USA).

(6) RNA-seq (RNA-sequencing) was utilized to investigate
gene expression and identify dif-ferentially expressed
genes in human intest-inal epithelium (Marioni et al.
2008; Wang, Gerstein, and Snyder 2009).

(7) Liver Microsome Stability Assays were employed to
assess potential hepatic bio-transformation (Houston
1994).

(8) A Cytochrome P450 (CYP450) Inhibition Study was
conducted to assess potential blunt-ing of detoxifica-
tion enzymes that might lead to drug-drug interactions
(Obach et al. 2006).

These toxicological and pharmacokinetic tests were conducted
in independent analytical labs that were selected based upon
their expertise in specific in vitro techniques. This test battery of
multiple assays was undertaken because no single test is able
to conclusively identify the numerous potential toxicological and
phar-macokinetic properties of a chemical compound.

Methods

Test articles

Two test articles, sucralose-6-acetate and sucralose, were uti-
lized in 8 experiments to determine their toxicological and phar-
macokinetic properties. Sucralose-6-acetate (4,1,6-trichloro
sucralose-6-acet-ate) was synthesized by Jiangyin PharmaAd-
vance, Inc, 6 Dongsheng, West Road, Building D1, Jiangyin,
Jiangsu Province, P R. China 214431. The sucralose- 6-acetate
conformed to structure with a purity of 99.7% and was certified
by TH NMR spectrum, mass spectrum and high-performance
liquid chromatogra-phy with an evaporative light scattering de-
tector (HPLC-ELSD). Sucralose, used for control and com-pari-
son in several studies, was obtained from Sigma- Aldrich. It con-
tained 0.5% sucralose-6-acetate as determined by HPLC-MS/
MS (OpAns, Durham, North Carolina, USA) which is consistent
with com-mercial food-grade sucralose.

Experiment 1: In vitro MultiFlow® DNA
damage assay in TK6 cells

A rapid high-throughput flow cytometric assay (in vitro Multi-
Flow® Assay) was performed to assess the genotoxic poten-
tial of sucralose-6- acetate and sucralose in human TK6 cells
using a 96-well format. This screening tool for DNA damage
predicts whether compounds are clasto-gens, aneugens, or
non-genotoxic based upon increases in two clastogen-sensitive
biomarkers (yH2Ax and p53) and two aneugen-sensitive bio-
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markers (p-H3 and polyploidy) (Bernacki et al. 2016; Bryce et al.
2014, 2016, 2017, 2018). The phosphorylated histone yH2Ax is
an indi-cator of double-strand DNA breaks, and trans-location of
tumor protein p53 to the nucleus is a marker of DNA damage
response. Phospho-his-tone 3 (p-H3) accumulates in cells ex-
posed to aneugens, and polyploidization is a consequence of
aneugenic activity. The methodology for the MultiFlow® assay
that assessed these endpoints of DNA damage response path-
ways was described previously (Bryce et al. 2017; Hung et al.
2020). The assay was conducted by BioReliance (Rockville, MD)
under their proto-col entitled In Vitro Clastogenic, Aneugenic, or
Non-Genotoxic (CAN) FlowScreen Assay in TK6 Cells (BioReli-
ance 2020a, 2021). High-per-forming mathematical algorithms
were used to predict the mode of action (MoA) based upon the
signatures of biomarkers for clastogenicity and aneugenicity
using established Global Evaluation Factors (GEFs) that provide
cutoff values indicating significant fold increases for each bio-
marker (Bryce et al. 2017).

Materials
Materials for liberation of nuclei, staining of chromatin, and im-
munological labeling of specific nuclear epitopes (MultiFlow®
DNA Damage Kit = p53, yH2Ax, Phospho-Histone H3 kit) were
purchased from Litron Laboratories, Rochester, NY. The com-
ponents and reagents in the proprietary kit included: Nuclei Re-
lease Solution with Counting Beads (lyses cells and provides ab-
solute bead count), DNA Stain (propidium iodide) that labels free
nuclei for identification in flow cytometric analysis, RNase Solu-
tion that removes RNA, p53 Antibody FITC that detects nuclear
translocation of the protein p53, yH2Ax Antibody Alexa Fluor®
647 that detects double-strand breaks, and Phospho-Histone
H3 Antibody PE that detects mitotic cells. Multiflow® analyses
were performed at two time points (4 and 24 hr) after treatment
initiation with test articles. Latex microsphere counting beads
were utilized to calculate nuclei density and cytotoxicity metrics.
The Multiflow® reagent solution was prepared from these com-
ponents according to the instruction manual for the kit.

An exogenous metabolic activation system (MutazymeTM,
a Phenobarbital/B-Naphthoflavone (PB/NF) induced liver S9
derived from male Sprague Dawley rats) was obtained from
Moltox®, Boone, NC (www.moltox.com). Four genotoxic com-
pounds with either a clastogenic or aneugenic MoA were em-
ployed as controls. Methyl methanesulfonate (MMS) and car-
bendazim (100, 50, 25, or 12.5uM for both compounds) were
utilized as positive controls for the treatment without S9 (-S9)
activation. Cyclophosphamide (80, 40, 20 or 10 uM) and ben-
zo(a)pyrene (100, 50, 25, or 12.5uM) were used as positive
controls for the treatment with S9 (+S9) activation. The positive
controls were employed to ensure responsiveness of the test

system and appropriate clastogenic and/or aneugenic MoA pre-
diction but not to provide a standard for comparison with test
articles. Dimethy! sulfoxide (DMS0) was used as the solvent for
positive controls.

TKG cell culture test system

TK6 cells, lymphoblastoid cells of human origin, were obtained
from the American Type Culture Collection (repository number
CRL-8015), Manassas, VA. The TK6 cell line is p53 proficient,
sensitive to different mechanisms of genotoxicity with a dou-
bling time of 12-14 hr. The spontaneous frequency of muta-
tions and chromosome altera-tions in TK6 cells does not differ
significantly from primary human cells (Schwartz et al. 2004).
The TK6 cells were cultured in T-75 cm2 flasks in RPMI 1640
medium with L-glutamine (Sigma- Aldrich) supplemented with
10% heat-inactivated horse serum and penicillin-streptomycin
complete culture medium (CCM). Cultures were incubated at
37°C, 5% C0O2 and =85% humidity. After 22-26 hr incubation,
cell density in the T-75 cm?2 flasks was calculated after cell
counting. Target cell stocks required for the Multiflow® tests in
both absence and presence of S9 were calculated; an appropri-
ate volume of cell suspension was transferred to 50 ml tubes
and centrifuged at 150 x g for 6 min. The culture medium was
aspirated, and cell densities adjusted with the CCM solution to
2 x 10° cells/mlin the absence of S9, and to 2.2 x 10° cells/ml in
the presence of S9, immediately prior to use.

Treatments, and flow cytometric analysis

The TK6 cells were exposed to 20 concentrations of sucra-
lose-6-acetate (maximum 4.5489 mM or 2000 pg/ml) or 20
concentrations of sucralose (maximum 10 mM or 3980 ug/ml)
with a dose spacing of 1.4142 (square root of 2) in the pre-sence
(+S9) and absence (-S9) of metabolic acti-vation along with ve-
hicle control alone using 96- well plates. The test articles were
prepared using DMSO with a final DMSO concentration in the
cell suspension below 1%. In the +S9 condition, cells were ex-
posed to S9 (MutazymeTM) for 4 hr after which S9 was washed
out, centrifuged twice (5 min at 340 x @), and re-incubated in
fresh culture media. Aliquots were taken from +S9 treatment
wells at 4 hr (prior to the wash step) and at 24 hr incubation and
subsequently trans-ferred to new plates that were pre-loaded
with 50 pl MultiFlow®-kit reagent solution. In the -S9 condition,
aliquots were also taken at 4 and 24 hr exposure and transferred
to new plates that were also pre-loaded with MultiFlow®-kit re-
agent solu-tion. Cells were incubated in the reagent mix accord-
ing to instructions in the kit in order to simultaneously digest
the cytoplasmic mem-branes in the harvested cells, liberate the
nuclei, stain the chromatin with the fluorescent nucleic acid dye,
and label yH2Ax, p-H3, and p53 with fluorescent antibodies.
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Fluorescent microspheres in reagent mix were used to obtain
nuclei-to- bead ratios as a simple cytotoxicity index at 4 and 24
hr. Analysis was performed by flow cyto-metry utilizing a BD
FACSCanto Il Flow Cytometer with BD FACSDivaTM software
(BD Biosciences), and fold-shifts in biomarkers determined.

Analysis of cytometric results

High-performing mathematical algorithms (Bernacki et al.
2016; Bryce et al. 2016, 2017) were used to predict MoA based
upon multi-endpoints of biomar-kers for clastogenicity and
aneugenicity using Global Evaluation Factors (GEFs) that pro-
vided cutoff values representing significant fold elevation for
each bio-marker. Conditions for making MoA calls were es-
tab-lished for 3 cases. First, a clastogenic call was made for
S9 treatments (+S9) by fold-increases in two conse-cutive con-
centrations that met or exceeded GEFs for at least two out of 4
clastogen-sensitive biomarkers with yH2Ax required for at least
one response:

(a)=1.44-fold 4-hr yH2Ax,

(b)>1.31-fold 24-hr yH2Ax,

(c)=1.23-fold 4-hr nuclear p53,

(d)=1.12-fold 24-hr nuclear p53.

Second, a clastogenic call was made for 24-hr treat-ments (-
S9) by fold elevation in two consecutive concentrations that met
or exceeded cutoffs for at least two out of 4 clastogen-sensitive
biomarkers with yH2Ax required for at least one response:

(@) =1.51-fold 4-hr yH2Ax,

(b) =2.11-fold 24-hr yH2Ax,

(c) =1.40-fold 4-hr nuclear p53,
(d) =1.45-fold 24-hr nuclear p53.

Third, an aneugenic signature was demonstrated by fold in-
creases in two consecutive concentrations that met or exceed-
ed cutoffs for at least two of the following aneugenic responses:
(a) 21.71-fold 4-hr phospho-histone H3,

(b) =1.52-fold 24-hr phospho-histone H3,
(c) =5.86-fold 24-hr polyploidy,
(d) =1.45-fold 24-hr nuclear p53.

The call was nongenotoxic under the test condi-tions if less
than two clastogen-sensitive or two aneugen-sensitive biomark-
ers did not meet or exceed the above GEFs. Cytotoxicity was
based upon reduction of nuclei counts for individual cultures.

Experiment 2: In vitro mammalian cell
micronucleus test in TK6 cells

An in vitro mammalian cell micronucleus (MN) test in TK6 cells
was used to determine if MN are present in the cytoplasm of
cells that were exposed to sucralose-6-acetate. Micronuclei are
small extra- nuclear structures that are produced by DNA break-
age (clastogens) or are induced by numerical chromosomal ab-

errations (aneugens) (OECD 487, 2016). A rise in MN frequency
is a biomarker of cytogenetic/chromosomal damage. The MN
assay was performed by BioReliance (2020b) using TK6 cells
according to standard protocol guidelines of the Organisation
of Economic Cooperation and Development (OECD 487, 2016).

TKO6 cells and treatment

The assay was conducted by treating TK6 cells with a range of
concentrations of the test article (sucra-lose-6-acetate) as well
as with positive and vehicle controls. The procedure for prepa-
ration of TK6 cells was described above for the Multiflow® test,
and cell density was adjusted to 2.5 x 105 cells/ml in the ab-
sence and presence of exogenous metabolic activation (S9).
DMSO was the vehicle for the sucralose-6-acetate and served
as the vehicle con-trol for each treatment type. The potential
of sucra-lose-6-acetate and/or its metabolites to induce MN in
TK6 cells was assessed in the presence (4-hr treatment) and
absence (27-hr treatment) with S9. After the 4-hr incubation,
cells were centrifuged to remove the treatment medium, resus-
pended in CCM, and incubated for an additional 23 hr. Sucra-
lose-6-acetate was assessed at the following concentrations.
For the 4-hr incubation, the con-centrations of sucralose-6-ac-
etate were 2000, 1500, 1000, 750, 700, 600, 500, 400, 350, 300,
200, and 100 pg/ml. For the 27-hr exposure, the levels of sucra-
lose-6-acetate were 2000, 1500, 1250, 1000, 750, 500, 250, 125,
100, 80, 40, and 20 ug/ml. Cyclophosphamide (2.5, 3 or 4 pg/ml
prepared in water) was employed as a positive control for the 4-
hrtreatment, and vinblastine (10 or 12 ng/ml pre-pared in water)
served as the positive control in the 27-hr treatment.

Micronucleus scoring and statistical analysis
Micronucleus scoring was performed after exposure to sucra-
lose-6-acetate for a minimum of 2000 mononuclear cells and a
minimum of 200 binucleated/multinucleated cells at 4 concen-
trations in the 4-hr and at 5 concentrations for the 27-hr treat-
ment. Scoring included the number and frequency of MN in bi-
nucleated and multinucleated cells as well as mononuclear cells
as increases in binucleated cells were evident at higher concen-
trations of sucralose-6-acetate in this study. Scoring was per-
formed for 300, 500, 700 and 1000 pg/ml for the 4-hr exposure
and 100, 250, 500, 750 and 1000 pg/ml for 27-hr incubation.
Significance was assessed with a Fisher's Exact Test (Fisher
1954) relative to solvent control. The Cochran-Armitage trend
test was performed to determine if there was a trend in the num-
ber of micronucleated cells across increasing concentrations
of sucralose-6-acetate (Agresti 2002; Armitage 1955; Cochran
1954). The criterion for significance was set at p <.05. Calcu-
lations were made in Excel (Microsoft Corporation). A MN test
for sucralose itself was not undertaken in the current study as
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it was conducted and reported previously (United States Food
and Drug Administration US FDA 1998).

Experiment 3: In silico assessment of
mutagenic potential by Leadscope®

Leadscope®, a quantitative structure activity tool (Leadscope®
2019), was used to predict the geno-toxic potential of sucra-
lose-6-acetate and sucralose in silico based upon the chemi-
cal structure and performed by Aclairo Pharmaceutical Devel-
opment Group (Aclairo 2019). The Leadscope® model utilizes
a large mutagenic toxi-cology database called SAR Genetox
based on International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH M7)
(United States Food and Drug Administration US FDA 2018) with
validated structures to generate computational structure-activ-
ity predictions (Hevener 2018). This tool also provides bacteri-
al mutation alerts for the active/ primary portion or molecular
fragment(s) of these molecules. The alert knowledge base was
con-structed from a systematic analysis of available bacterial
mutagenicity data and scientific literature. The chemical struc-
tures of sucralose-6-acetate and its parent sucralose (control)
were both entered into the Leadscope® model applier as MOL
files, a file format that includes attributes associated with entire
chemical structure (CTFile Formats 2005).

Experiment 4: Bacterial reverse mutation
test (Ames Test)

A Bacterial Reverse Mutation Test was per-formed by BioRe-
liance (2020c) according to OECD guidelines (Organization of
Economic Cooperation and Development OECD 2020). This
classic mutagenicity test was employed to evaluate the poten-
tial of the sucralose-6-acetate, sucralose, and/or their metabo-
lites to induce reverse mutations at loci of TA98, TA100, TA1535,
and TA1537 strains of Salmonella typhimurium and the WP2
uvrA strain of Escherichia coli in the presence and absence of
an exogenous metabolic activation system (S9). The test article,
sucralose-6-acetate was prepared in DMSO, and sucralose was
prepared in sterile deionized water. Both test articles were eva-
lu-ated via the plate incorporation method at 8 concentrations
1.5,5,15, 50, 150, 500, 1500, and 5000 ug/plate. The final DMSO
concentra-tion in the cell suspension was at or below 1% v/v.
The positive controls in the Bacterial Reverse Mutation Test for
each bacterial strain are presented in Table 1.

Experiment 5: Assessment of transepithelial
electrical resistance (TEER) and permeability
in human transverse colon epithelium

A high throughput in vitro intestinal stem cell platform (Repli-
Gut®, Altis Biosystems, Durham, NC USA) was utilized to screen

the effects of sucralose-6-acetate and sucralose on human
transverse colon. The assay was performed by Altis Biosystems
(2020, 2021). The RepliGut® system is comprised of polarized
intestinal cells grown on transwells that mimic normal intesti-
nal barrier function (Allbritton et al. 2021). The effect of sucra-
lose-6-acetate and sucralose on TEER and permeability was as-
sessed in two separate trials. TEER is a measure of monolayer
resistance which is an indirect measure of barrier function and
integrity of tight junctions (Elbrecht, Long, and Hickman 2016,
Srinivasan et al. 2015). In Trial 1, TEER was determined after
exposure of the RepliGut® system to a single effective concen-
tration of test article (10 mM sucralose-6-acetate or 10 mM su-
cralose). In Trial 2, TEER as well as permeability were assessed
at a range of effective concentrations of sucralose-6-acetate
(0.3125mM to 10 mM) and sucralose (5mM to 160 mM). In
both trials there was an additional no-treatment (control) con-
dition.

Transverse colon cells were plated directly onto RepliGut®
transwell plates coated with a thin hydrogel. Cultures were mon-
itored for cell confluence by eye using a bright field microscope.
Epithelial cells became confluent after 4 days. Once confluent,
media was changed to a proprietary Altis Differentiation Media
(ADM). Cells were then grown for 2 days in the ADM. To monitor
cell confluence while cells were grown in ADM, TEER was meas-
ured using an EVOM?2 Epithelial Volt/Ohm Meter with an STX2
Electrode (World Precision Instruments).

After 48 hr in ADM, TEER was measured on each transwell.
Subsequently, the test compound was added to both apical and
basal sides of each transwell. Transwells were incubated with
the test compound for 24 hr,and TEER was measured in all tran-
swells in Trials 1 and 2. In Trial 2, a permeability assay using
40 kDa fluorescein isothiocyanate labeled dextran (FITC) was
also performed on each transwell to measure flux of the dextran
over 4 hr. While TEER is an indicator of ionic conductance, 40
kDa FTIC is an indicator of paracellular permeability (Utami et
al. 2018).

InTrial 1, apical and basal supernatants were collected from
all transwells prior to cell collection and transferred to tubes
and stored at -80°C. The apical and basal supernatants were
submitted for chromatographic analysis to determine if there
was any conversion to sucralose-6-acetate in sucralose-ex-
posed transverse colon cells or deacetylation to sucralose
in cells exposed to sucralose-6-acetate (OpAns, Durham, NC
USA). After cell collection, 500 pl RNA Lysis Buffer was added
to the apical side of each transwell. Lysates were pipetted up
and down 10 times and complete lysis was confirmed by using
a bright field microscope. Lysates were transferred to individu-
al tubes and stored at -80°C for RNA extraction and RNA-seq
analysis.
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Table 1. Positive controls for each bacterial strain with and without metabolic activation.

Strain Activation Positive Control
TA98 None 2-nitrofluorene 1 g per plate
TA98 S9 2-aminoanthracene 2 ug per plate
TA100 None Sodium azide 1 ug per plate
TA100 S9 2-aminoanthracene 2 g per plate
TA1535 None Sodium azide 1 pg per plate
TA1535 S9 2-aminoanthracene 2 pg per plate
TA1537 None 9-aminoacridine 75 pg per plate
TA1537 S9 2-aminoanthracene 2 ug per plate
WP2 uvrA None Methyl methanesulfonate 1000 ug per plate
WP2 uvrA S9 2-aminoanthracene 15 pg per plate

Experiment 6: RNA-seq and gene expression
in transverse colon

RNA was isolated, quantified, and quality checked by Altis Bi-
osystems using the transverse colon cells exposed to sucra-
lose-6-acetate and sucralose (along with the no-treatment con-
trol) in the RepliGut® system in Trial 1 of Experiment 5. There
were 12 samples, 4 each from sucralose, sucralose-6-acetate,
and untreated controls. RNA was isolated using a RNAque-
ous-Micro Total RNA Isolation Kit (Invitrogen Cat#AM1931) and
stored at -80°C. RNA concentration was determined using a
Qubit RNA HS Assay Kit (Thermo Fisher Scientific, Cat#Q32852)
and a Qubit 3.0 Fluorometer. RNA Integrity (RIN) values were
determined utilizing an RNA 6000 Pico Kit (Agilent, Cat#5067—
1513) on a Bioanalyzer 2100 machine. Subsequently, RNA con-
centrations and RIN values were determined.

RNA-seq (RNA-sequencing) was employed to analyze the
transcriptome and determine changes in gene expression due
to exposure to sucralose-6-acetate and sucralose, each relative
to control (no treatment). RNAseq was conducted at the North
Carolina State University (NCSU) Genomic Sciences Labora-
tory, and samples were run as 150bp paired-end reads on the
NovaSeq 6000 (lllumina, Inc., San Diego, CA, USA). Raw reads
were trimmed for adapter and quality using Trim Galore version
0.6.1 (Babraham Bioinformatics 2019) with the two-color flag
set. Trim Galore calls cutadapt (v2.1) (Martin 2011) for adapter
trimming. Quality cutoff was set to 20 and minimum sequence
length for both reads was set to 20bp. All reads passed the initial
quality and length filters. Bases kept post-trimming ranged from
95.7 10 98% of total bases analyzed. A second round of trim-
ming to account for poly-G runs that may have been introduced
during sequencing was performed with fastp (version 0.19.10)
(Chen et al. 2018) with adapter trimming disabled and polyG tail
trimming enforced with 98.77 to 99.36% reads retained post-
trim.

Trimmed reads were aligned to the human genome as repre-
sented in the GRCh38 (Genome Reference Consortium Human
Build 38, National Center for Biotechnology Information, USA)
no alt analysis set using HISAT2 (v2.1.0) with the — dta-cufflinks
flag set for downstream processing (Kim et al. 2019; Kim, Lang-
mead, and Salzberg 2015; Pertea et al. 2016). Alignment rates

ranged from 9592 to 97.62%. The resulting SAM (Sequence
Alignment Map) files were sorted and converted to BAM (Bina-
ry Alignment Map) binary files using samtools (Li et al. 2009).
Stringtie2 (Pertea et al. 2015) was deployed for the individual
BAM files for each replicate to assemble the alignments into po-
tential transcripts and resulting replicate gene transfer format
(GTF) files were merged into a single expressed transcriptome.
Coverage tables were produced with the Stringtie -eB command
to create a Ballgown object directory.

The Ballgown R package (Frazee et al. 2015) was deployed
to access count data. Hierarchical clustering using Euclidean
distances in gene expression between different replicates indi-
cated that one of the 4 controls (the Control-2 replicate) was
an outlier. It was therefore removed from further analysis. All
remaining replicates passed quality control based upon PCA/
MDS and hierarchical clustering analysis. Gene expression val-
ues were passed through a low-abundance filter such that any
gene with a variance of less than 1 in expression across all sam-
ples was removed from further analysis. Four different com-
parisons were then made for the data: Sucralose-6-Acetate vs
Control, Sucralose vs Control, Sucralose vs Sucralose-6-Acetate,
and a three-way comparison for all samples. Significance was
determined by a false-discovery-rate g-value of 0.05. Over-rep-
resentation testing of significant genes was accomplished us-
ing gProfiler's Gost service using default parameters, version:
e101_eg48_p14_baf17f0 (Raudvere et al. 2019).

Experiment 7: Liver microsome stability

assays for half-life (T1/2) determination

A microsomal stability assay was performed by BioDuro-Sundia
(Shanghai, China) using a standardized protocol to determine
the in vitro half-life T1/2 (min) of the two test articles, sucra-
lose-6-acetate and sucralose, in the presence of liver micro-
somes that contain membrane-bound metabolizing enzymes
including cytochrome P450 (CYP450). The goal of this assay
was directed at determining Phase | metabolism in 5 different
species (human, monkey, dog, rat, and mouse) using dihydron-
icotinamide-adenine dinucleotide phosphate/NADPH (ACROS
Cat#328742500) as an enzyme co-factor. Microsome stability
was assessed using a singlet incubation of 100 uM of each test
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article at 5 time points (0, 5, 15, 30, and 60 min). Samples were
assessed using liquid chromatography/tandem mass spec-
trometry (LC/MS/MS) at peak area ratios to determine T1/2
along with an estimation of intrinsic clearance (Clint). The frac-
tion of each test article removed by the liver (extraction ratio)
was calculated for each of the 5 different species based upon
physiological variables reported by Houston (1994) and Davies
and Morris (1993). Subsequent liver stability assays were also
conducted by Cyprotex (Watertown, MA USA) in human liver
microsomes both with and without NADPH using standardized
protocols (Cyprotex 2022).

Experiment 8: Inhibition of cytochrome P450
(CYP450) xenobiotic detoxification enzymes
in human liver microsomes

A cytochrome P450 (CYP450) inhibition assay was conducted
by BioDuro-Sundia (Shanghai, China) to determine if sucra-
lose-6-acetate or sucralose are inhibitors of CYP enzymes that
metabolize exogenous as well as endogenous compounds.

Table 2. CYP450 inhibition study.

CYP1A2, CYP2C9, CYP2C19, CYP2D6, and CYP3A4/5 were se-
lected for assessment as recommended by the United States
Food and Drug Administration (2020). The probe substrates
for each CYP isoform along with the inhibitors used as positive
controls are provided in Table 2. The CYP isoform-specific sub-
strates were incubated with human liver microsomes along
with sucralose-6-acetate or sucralose according to standard-
ized protocols of BioDuro-Sundia. In Trial 1, sucralose-6-ace-
tate was incubated in duplicate at 0, 0.137, 0.412, 1.23, 3.7,
11.1, 33.3 and 100 pM, and sucralose was incubated in dupli-
cate at 0,4.12,12.3,37, 111, 333, and 1000 uM (BioDuro-Sun-
dia 2021a). In Trial 2, sucralose-6-acetate was reassessed to
compare the results with Trial T and incubated in duplicate at O,
0.098, 0.39, 1.56, 6.3, 25, and 100 uM (BioDuro-Sundia 2022).
At the end of each incubation, the amount of probe substrate
remaining was monitored by LC/MS/MS, and IC50 (half-maxi-
mal inhibitory concentration) values for sucralose and sucra-
lose-6-acetate were computed.

CYP Isoform Probe Substrates Positive Control Inhibitors
1A2 Phenacetin B-Naphthoflavone

209 Diclofenac Sulfaphenazole

2C19 Mephenytoin Tranylcypromine

2D6 Dextromethorphan Quinidine

3A4/5 Midazolam Ketoconazole

Positive controls and substrate controls used by BioDuro-Sundia (2021a, 2022).

Results

Experiment 1: In vitro MultiFlow® DNA
damage assay in TK6 cells

The results of the MultiFlow® assay in TK6 cells for sucra-
lose-6-acetate indicated that sucralose-6-acetate exhibited a
prototypical clastogenic signature for both +S9 and -S9 condi-
tions. The fold-increases in yH2Ax and nuclear p53 relative to
control for the +S9 and -S9 treatments are shown in Tables 3
and 4 respectively. A clastogenic call was made for the +S9
treatment in Table 3 because fold-elevation in 3 consecutive
concentrations of sucralose-6-acetate met or exceeded the GEF
cutoffs for the 24-hr yH2Ax (1.31) and the 24-hr nuclear p53
(1.12) biomarkers. The lowest observed concentration of geno-
toxicity with S9 for sucralose-6-acetate was 353 ug/mil (803 uM).
A clastogenic call was detected for 24-hr treatment without S9
in Table 4 as fold-increases in 2 consecutive concentrations ex-
ceeded the cutoffs for fold 4-hr nuclear p53 (1.40) and 24-hr nu-
clear p53 (1.45), and one concentration exceeded the cutoff for
24-hr yH2Ax (2.11). The lowest observed concentration for gen-
otoxicity of sucralose-6-acetate without S9 was 707 ug/ml
(1607 uM or 1.607 mM). Thus, clastogenicity call for sucra-

lose-6-acetate occurred at a lower concentration with S9 meta-
bolic activation than it did without S9 activation. Sucralose-6-ac-
etate did not display an aneugenic signature.

Table 3. MultiFlow® assay for the sucralose-6-acetate (+S9) condition. (Table view)

Concentration of Clastogen Responsive Pan-Genotoxic

Sucralose-6- Biomarkers and GEF  Responsive Biomarker Clastogenic
Acetate Cutoffs and Cutoff Signature
YH2Ax yH2Ax  p53 p53
(4Hr) (24Hr) (4Hr) (24 Hr)
UM ugiml 2144 >131 >1.23 >1.12

1607 707 0.74 1.83* 1.08 1.28* Yes
1136 500 0.82 1.48* 1.04 1.19* Yes
803 353 0.87 1.35% 1.03 1.12* Yes
568 250 0.97 1.12 1.05 1.10 No
402 177 1.01 1.00 1.05 1.02 No
284 125 1.08 1.02 1.08 1.08 No
201 88 0.93 1.08 0.98 1.02 No
142 62 0.88 0.95 0.94 1.07 No
100 44 0.95 1.00 0.97 1.02 No
71 31 1.08 1.02 1.02 1.00 No
50 22 1.13 1.10 1.05 0.96 No
35 16 1.07 1.11 1.00 0.97 No
25 ih! 1.06 1.13 1.01 0.96 No
18 8 1.18 1.06 1.06 1.02 No
13 6 1.06 1.12 1.02 0.96 No
9 4 1.1 1.04 1.08 0.98 No
6 3 1.02 1.06 0.98 0.94 No

* Met or exceeded the cutoffs.
Fold changes in biomarkers along with GEF cutoffs and predictions of genotoxicity
for each concentration of sucralose-6-acetate.
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The MultiFlow® assay for sucralose with concentrations up to
3980 pg/ml yielded no marked predictions of genotoxicity, with
or without S9, in TK6 cells. However, there were 4 successive
increasing concentrations of sucralose beginning at 994 ug/ml
(2.5mM) in the non-activated treatment that resulted in a
greater than 2-fold rise in yH2Ax, a marker for DNA breaks.

Table 4. MultiFlow® assay for the sucralose-6-acetate (-S9) condition. (Table view)

Concentration of  Clastogen Responsive Pan-Genotoxic

Sucralose-6- Biomarkers and GEF  Responsive Biomarker Clastogenic
Acetate Cutoffs and Cutoff Signature
VH2Ax yH2Ax  p53 p53
(4Hr) (24Hr) (4Hn) (24 Hr)
UM pgiml 2151 2211 >1.40 >1.45

2274 1000 0.57 359" 1.68* 1.73* Yes
1607 707 0.59 1.08  1.47* 1.46* Yes
1136 500 0.62 0.97 1.30 1.21 No
803 353 0.66 1.18 117 1.21 No
568 250 0.77 2.14* 1.07 1.22 No
402 177 0.89 279  0.97 1.27 No
284 125 0.90 247" 1.00 1.19 No
201 88 0.92 2.15*  0.96 1.18 No
142 62 0.89 1.54 0.99 1.14 No
100 44 0.87 1.25 0.96 1.10 No
71 31 1.00 1.09 1.01 1.08 No
50 22 1.06 1.07 1.00 1.05 No
35 16 1.00 1.13 1.01 1.06 No
25 11 1.09 1.06 1.00 1.06 No
18 8 1.01 1.08 1.01 1.06 No
13 6 1.01 112 1.00 1.05 No
9 4 1.05 1.1 1.01 1.08 No
6 3 1.00 1.09 1.01 1.08 No

*Exceeded cutoff.
Fold changes in biomarkers along with GEF cutoffs and predictions of genotoxicity
for each concentration of sucralose-6-acetate.

Experiment 2: In vitro mammalian cell MN
test in TK6 cells
The results of the in vitro mammalian cell micronucleus test in
TK6 cells shown in Tables 5 and 6 indicated that sucralose-6-ac-
etate was positive in the 27-hr treatment without S9 but not with
S9. That is, sucralose-6-acetate (-S9) elevated the MN frequen-
cy which is a biomarker of cytogenetic/chromosomal damage.
The occurrence of binucleated cells was also enhanced at high-
er concentrations. For this reason, the MN frequency was deter-
mined in combined mono-, bi-, and multi-nucleated cells. When
all populations of cells were combined and assessed (mono-, bi-,
and multi-nucleated), there was a significant rise at 1000 ug/ml
inthe 27 hr-S9 treatment. A Cochran Armitage Trend Test of the
top 3 concentrations of 500, 750 and 1000 ug/ml (1137, 1705,
and 2274 uM) showed a significant concentration-dependent el-
evation within that concentration range, and the MN frequency
was outside of the historical vehicle control limit. Data indicate
the sucralose-6-acetate is genotoxic which is consistent with
the MultiFlow® assay.

A MN test for sucralose itself was not performed in the cur-
rent study as a previous MN test submitted during regulatory
assessment was inconclusive (United States Food and Drug

Administration US FDA 1998) and the MultiFlow® assay was
not positive.

Table 5. Micronucleus test: 27-hr treatment without S9. (Table view)

Total

S6A?  SBA  Micronucleated Total Cells Micronucleus
Condition (UM)  (pg/ml) Cells Counted Frequency (%)
Vehicle control 0 0 12 2261 0.53
(DMSO)
Test article 227 100 18 2272 0.79
Test article 569 250 21 2235 0.94
Test article 1137 500 13 2242 0.58
Test article 1705 750 18 2270 0.79
Test article 2274 1000 24 2278 1.05*
Positive control (VBP, 114 2400 4.75*
12ng/mL)

ag6A = Sucralose-6-acetate; PVB= Vinblastine.
Results of the micronucleus frequency in combined mono-, bi-, and multi-nucleated
cells. *p=<.05; Fisher’s Exact Test, relative to the solvent control.

Table 6. Micronucleus test: 4-hr treatment with S9. (Table view)

Total

S6A?  SBA  Micronucleated Total Cells Micronucleus
Condition (UM)  (ug/mL) Cells Counted Frequency (%)
Vehicle control 0 0 22 2254 0.98
(DMSO)
Test article 682 300 16 2214 0.72
Test article 1137 500 25 2269 1.10
Test article 1592 700 20 2244 0.89
Test article 2274 1000 18 2258 0.80
Positive Control (CPP, 4 ug/ml) 59 2248 2.62"

ag6A = Sucralose-6-acetate; °CP = Cyclophosphamide.
Results of the micronucleus frequency in combined mono-, bi-, and multi-nucleated
cells. *p=<.05; Fisher’s Exact Test, relative to the solvent control.

Experiment 3: In silico assessment of
mutagenic potential by Leadscope®

The consensus call by the Leadscope® quantitative structure
activity tool predicted that sucralose-6-acetate may be muta-
genic and induce permanent transmissible genetic variations.
Leadscope® also provided a bacterial mutation alert for the
secondary alkyl halide as the active/primary portion or molec-
ular fragment of concern for sucralose-6-acetate (Figure 2).
The program recommended a follow up with a bacterial re-
verse mutation test using standard strains of Salmonella typh-
imurium and/or E. coli. These findings for sucralose were am-
biguous.
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Figure 2. The secondary alkyl halide (encircled) of sucralose-6-
acetate that generated a bacterial mutation alert by Leadscope®.
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Experiment 4: Bacterial reverse mutation
test (Ames Test)

Data from the bacterial reverse mutation tests in Tables 7 and 8
indicated that sucralose-6-acetate and sucralose were both
negative (non-mutagenic) under the conditions, and according
to the criteria, of the study protocol. Sucralose-6-acetate and su-
cralose, and/or their metabolites, did not induce reverse muta-
tions in 4 strains of Salmonella typhimurium (TA98, TA100,
TA1535, and TA1537) or in the WP2 uvrA strain of Escherichia
coli in the presence and absence of an exogenous metabolic
activation system (S9). These results do not confirm the in silico
prediction by Leadscope® and suggest that sucralose-6-ace-
tate and sucralose are not mutagenic. These observations indi-
cate that although sucralose-6-acetate was genotoxic in both
the MultiFlow® and MN test, DNA damage initiated by sucra-
lose-6-acetate may not lead to permanent alterations in further
generations of cells because it is not mutagenic.

Table 7. Bacterial reverse mutation test for sucralose-6-acetate. (Table view)

Without metabolic activation (ug ~ Without metabolic activation (ug

per plate) per plate)

Tester

Strains  precipitate Toxicity* Precipitate Toxicity*
TA98 None None None None
TA100 None None None None
TA1535 None None None None
TA1537 None None None 5000
WP2 uvrA  None None None None

Precipitate and toxicity results.
*Toxicity is defined as a>50% reduction in revertants compared to the negative
controls.

Table 8. Bacterial reverse mutation test for sucralose. (Table view)

Without metabolic activation (ug Without metabolic activation (Lg

per plate) per plate)

Tester

Strains Precipitate Toxicity* Precipitate Toxicity*
TA98 None None None None
TA100 None None None None
TA1535 None None None None
TA1537 None None None 5000
WP2 uvrA  None None None None

Precipitate and toxicity results.
*Toxicity is defined as a>50% reduction in revertants compared to the negative
controls.

Experiment 5: Assessment of transepithelial
electrical resistance (TEER) and permeability
in human transverse colon epithelium

Both sucralose-6-acetate and sucralose altered TEER and per-
meability in human colonic epithelial monolayers at mM con-
centrations in the absence of bacteria. The results in Figures
3a,b below illustrate that a reduction in TEER from a single treat-
ment for 24 hr with sucralose-6-acetate begins at 5mM with a
complete collapse at 10 mM. In Figure 3c, the relative permea-
bility to 40 kDa FTIC-dextran significantly increased after expo-
sure to 10 mM sucralose-6-acetate.

< 1250 - NoTreatment

4 0.3125 mM Sucralose-6-Acetate
1000

0625 MM Sucralose-6-Acetate
4 1.25 mM Sucralose-6-Acetate
0 2

Treatment (hours)

2.5 mM Sucralose-6-Acetate
4 5 mM Sucralose-6-Acetate
10 mM Sucralose-6-Acetate

Comctad TEER (ahms'ent
% g

B
4
o
']
et
v

"""“é"““

& & & & & & S &
& & &

(b) °°€v“°¢f‘ AR [CIOr A

Sucralose-6-Acetate Treatment Concentration Sucralose-6-Acotate Treatment Concentration

Figure 3. Response of human transverse colon epithelium to sucralose-6-acetate: (a) Corrected
TEER of transverse colon monolayers showing that a reduction began to occur at 5mM with a total
loss at 10mM; (b) Percent change in TEER of transverse colon computed from corrected TEER;
(c) Change in permeability to 40 kDa FTIC-dextran transitions at 10 mM.

Figures 4a,b show that a reduction in TEER from a single treat-
ment for 24 hr with sucralose begins at 40 mM with a complete
collapse at 80 mM. Figure 4c illustrates that the relative perme-
ability to 40 kDa FTIC-dextran was significantly elevated after

incubation with 80 mM and 160 mM sucralose.
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Figure 4. Response of human transverse colon epithelium to sucralose: (a) Corrected TEER of
transverse colon monolayers (note: results for 80mM and 160 mM overlap); (b) Percent change in
TEER of transverse colon; (c) Change in permeability to 40 kDa FTIC- dextran transitions at 80
mM.

Experiment 6: RNA-seq and gene expression
in transverse colon

Differential gene expression analysis was used to determine
changes in gene expression in human transverse colon induced
by sucralose-6-acetate and sucralose, each relative to control
(no treatment). A total of 12,553 genes were analyzed after
low-abundance filtering. Four comparisons using the R pack-
age Ballgown's “stattest” function were: Sucralose-6-Acetate vs
Control, Sucralose vs Control, Sucralose vs Sucralose-6-Acetate,
and a three-way comparison for all samples (Sucralose vs Su-
cralose-6-Acetate vs Control).

Sucralose-6-acetate vs control

Thirty-four (34) genes were differentially expressed between su-
cralose-6-acetate and control samples, and 23 of these were
identified. The expression of 16 of the identified genes signifi-
cantly increased in the sucralose-6-acetate samples as com-
pared to controls (Table 9), and the expression of 7 of the identi-
fled genes significantly decreased in the sucralose-6-acetate
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samples compared to controls (Table 10). In Table 9, three addi-
tional named but uncharacterized genes including LOC399900,
LOC105371483,and LOC107986058 also exhibited significantly
increased expression in sucralose-6-acetate than control. Twen-
ty (20) of the 23 identified genes encode proteins while 2 of
these are non-coding RNAs and 1 is a pseudogene. A brief de-
scription of each gene is presented in Tables 9 and 10 along with
fold change and significance values. The fold changes for sucra-
lose-6-acetate relative to control for three genes, metallothionein
1 G (MT1G), serine hydroxymethyltransferase (SHMT2), and ac-
tivating transcription factor 3 (ATF3) were exceptionally large at
253.82,81.23, and 54.49 respectively.

Table 9. Differential gene expression for sucralose-6-acetate with fold change >1. (Table view)

Brief description (Genecards 2023; Fold P(q)
The Human Protein Atlas 2023) Change value
Binds heavy metals; regulated by 253.82 2.07E-
heavy metals and glucocorticoids; 05

Gene Symbol and name

MT1G
(Metallothionein 1 G)*

cancer-related gene (0.02)
SHMT2 (Serine Encodes mitochondrial form of a 81.23 8.02E-
hydroxymethyltransferase pyridoxal phosphate-dependent 05
2)* enzyme; involved in glycine (0.04)
synthesis
ATF3 (Activating Encodes member of activation 54.49 1.22E-
Transcription Factor 3)* transcription factor/cAMP responsive 04
element-binding (CREB) protein (0.04)
family; involved in cellular stress
response
CHST3 (Carbohydrate Encodes an enzyme that catalyzes 9.26 1.08
Sulfotransferase 3)* sulfation of chondroitin; involved in E-04
cell migration and differentiation (0.04)
LOC399900 Uncharacterized 9.02 2.22E-
05
(0.02)
ATE1-AS1 (ATE1 Pseudogene 589 161E-
Antisense RNA 1)** 04
(0.04)
MCM2 (Minichromosome  Involved in initiation of eukaryotic 514 1.54E-
Maintenance Complex genome replication; cancer related 04
Component 2)* gene (0.04)
KCNQ1DN (KCNQ1 Affiliated with the INcRNA class 357 201E-
Downstream 05
Neighbor)*** (0.02)
ZSCAN10 (Zinc Finger Embryonic stem (ES) cell-specific 3.07 121
and SCAN Domain transcription factor; metal-binding E-04
Containing 10)* (0.04)
ARMC10 (Armadillo Decreases the transcriptional activity ~ 2.78  1.98E-
Repeat Containing 10)*  of the tumor suppressor protein p53 04
(0.04)
ELP5 (Elongator Component of the elongator 278  9.94E-
Acetyltransferase complex that is required for multiple 06
Complex Subunit 5)* tRNA modifications (0.02)
LOC105371483 Uncharacterized 249 1.28E-
04
(0.04)
UVRAG-DT (UVRAG Affiliated with the IncRNA class 238  1.85E-
Divergent Transcript)*** 04
(0.04)
EWSR1 (EWS RNA Involved in various cellular 228  3.44E-

Binding Protein 1)* processes, including gene 05

expression, cell signaling, and RNA (0.02)
processing and transport; cancer
related gene
MTMR9 (Myotubularin Adapter for myotubularin-related 2.04 7.08E-
Related Protein 9)* phosphatases 05
(0.04)
LOC107986058 Uncharacterized 1.77  1.37E-
04
(0.04)
TNFSF14 (TNF Encodes member of the tumor 178 1.97E-
Superfamily Member 14)* necrosis factor (TNF) ligand family 04
that stimulates proliferation of T cells (0.04)
and mediates apoptosis.
SET (SET Nuclear Multitasking protein; inhibits 1.70 1.73E-
Proto-oncogene)* acetylation of nucleosomes; cancer- 04
related gene (0.04)
CASKINT (CASK Predicted to be involved in signal 125 1.07E-
Interacting Protein 1)* transduction; may link scaffolding 04
protein CASK to intracellular (0.04)
effectors

Ranked by fold change including significance and brief description from gene and
protein databases.
*Protein coding gene, **Pseudogene, ***RNA coding gene.

Table 10. Differential gene expression for sucralose-6-acetate with fold change <1. (Table
view)

Brief description (Genecards

2023; The Human Protein Fold P(q)
Gene Symbol and name Atlas 2023) Change value
DHX35 (DEAH-Box Helicase May be involved in pre- 054 1.10E-
35)* mRNA splicing 04
(0.04)
RABL2B (RAB, Member Of RAS ~ Small GTPase required for 054 2.16E-
Oncogene Family Like 2B)* ciliation 06
(0.01)
ABO (Alpha 1-3-N- Encodes proteins that are the  0.26  2.11E-

Acetylgalactosaminyltransferase basis of the ABO blood 04

and Alpha 1-3- group system (0.04)
Galactosyltransferase)*
PIGN (Phosphatidylinositol Involved in 0.26 1.14E-
Glycan Anchor Biosynthesis glycosylphosphatidylinositol- 05
Class N)* anchor biosynthesis (0.04)
FRMD8 (FERM Domain Involved in positive regulation  0.15  1.15E-
Containing 8)* of tumor necrosis factor 04
production (0.04)
ADCY®6 (Adenylate Cyclase 6)*  Encodes a member of the 0.06 1.03E-
adenylyl cyclase family of 04
proteins, which are required (0.04)
for the synthesis of cyclic
AMP
SMARCC2 (SWI/SNF Related, Involved in transcriptional 0.01 1.51E-
Matrix Associated, Actin activation and repression of 04
Dependent Regulator of select genes by chromatin (0.04)
remodeling

Chromatin Subfamily C Member
o)

Ranked by fold change including significance and brief description from gene and
protein databases.
*Protein coding gene.

Sucralose vs control

Only two protein coding genes were differentially expressed be-
tween sucralose vs control samples. A brief description of these
two genes is presented in Table 11 along with fold change and
significance values. For COX10, gene expression was higher in
sucralose than control. For FAM166A, gene expression was low-
er in sucralose than control.

Table 11. Differential gene expression for sucralose. (Table view)

Brief Description (Genecards

20283; The Human Protein Atlas Fold P(q)
Gene Symbol and name 2023) Change value
COX10 (cytochrome ¢ Encodes heme 126 2.12E-
oxidase assembly factor A:farnesyltransferase which is 05
heme A:farnesyltransferase required for the expression of (0.04)
COX10)* functional cytochrome c oxidase
FAM166A (family with Protein located in ciliary basal 0.61  9.16E-
sequence similarity 166 body; broad expression in testis 06
member A)* (0.04)

Fold change, significance, and brief description from gene and protein databases.
*Protein coding gene.

Sucralose vs sucralose-6-acetate

There were 186 genes that were differentially expressed in the
sucralose vs sucralose-6-acetate comparison. For 62 genes, ex-
pressionin sucralose samples was higher thanin sucralose-6-ac-
etate samples with an average fold elevation of 4.63+4.53.
For 126 genes, expression was higher in sucralose-6-acetate
than in sucralose but with a lower average fold change of only
0.28+0.2. The Farnesyl-Diphosphate Farnesyltransferase gene
(FDFT1) that encodes the first specific enzyme in cholesterol
biosynthesis (Genecards 2023; The Human Protein Atlas 2023)
displayed the largest change in expression in sucralose with a
30.93-fold rise relative to sucralose-6-acetate (P(q) value 3.6E—4
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(0.02)). Other genes for which the expression was 3-fold higher
or more in sucralose than in sucralose-6-acetate include: TFRC
(cellular iron uptake), PFKP (glycolysis regulation), RHOT1 (mi-
tochondrial trafficking), MRPL16 (protein synthesis within the
mitochondrion), PRDX4 (protection against oxidative stress),
PLCBS3 (production of the secondary messengers diacylglycerol
and inositol 1,4,5-triphosphate), ABO (production of ABO blood
group proteins), FAM3D (insulin regulation), ACADVL (energy
from fats), OGDH (biochemical conversions during the Krebs
cycle), ACTRTA (microtubule-based vesicle motility), VPS13A
(lipids transfer between membranes), and PTPRA (cell adhesion
and proliferation)

Three-way comparison: Sucralose vs Sucralose-6-
Acetate vs Control

There were 464 genes identified as differentially expressed.
There was an over-representation in 7 Gene Ontology (Ashburn-
er et al. 2000; The Gene Ontology Consortium 2019) categories
listed under “Cellular Component.” In addition, 43 total regulato-
ry motifs from TRANSFAC (Wingender 2008) were significantly
over-represented as well as 33 terms from the Human Protein
Atlas (The Human Protein Atlas 2023; Uhlén et al. 2015). The Cel-
lular components were cytoplasm, cytosol, integral component
of Golgi membrane, intracellular, intracellular membrane-bound
organelle, intrinsic component of Golgi membrane, and mem-
brane-bound organelle. The Human Protein Atlas indicated
expression in 33 different tissue types originating in the small
intestine, bronchus, colon, appendix, duodenum, salivary gland,
pancreas, rectum, urinary bladder, stomach, lung, prostate, en-
dometrium and kidneys. Transcription factor binding sites were
associated with 266 of the genes. The 23 transcription factors
identified were as follows: AP-2gamma: Elk-1, AP-2gamma,
BEN, Churchill, E2F-1, E2F-2, E2F-3:HES-7, E2F-3, E2F-4,
E2F-7, E2F, ETF, IRX-1, MAZ, MOVO-B, Sp1, TCF-1, TR4, WTT,
ZF5, ZIC4, p300, pax-6.

Genes in common for the four comparisons

The Venn diagram in Figure 5 illustrates the overlap of the loci
(both named and unnamed genes) that were found in common
for the 4 comparisons: Sucralose-6-Acetate vs Control, Sucra-
lose vs Control, Sucralose vs Sucralose-6-Acetate, and the three-
way comparison for all samples (Sucralose vs Sucralose-6-Ac-
etate vs Control). The two genes in the Sucralose vs Control
comparison were not found in any of the three other compar-
isons. Twenty loci were in common between comparisons that
contain sucralose-6-acetate. Of those 20, the 16 named genes
(ABO, ATET-AST, CASKINT, CHST3, ELP5, EWSR1, KCNQ1DN,
MCM2, MT1G, MTMR9, TNFSF14, UVRAG-DT, ZSCAN10) along
with LOC399900, LOC105371483, and LOC107986058 are in-
cluded in Table 9.

Sucralose vs.
Sucralose-6-Acetate

Sucralose-6-
Acetate vs. Control

' ) 139
(0%) (27.:9%

0
(0%)

Sucralose

vs. Control 3way

comparison

Figure 5. Venn diagram that shows the overlap of loci (including both named and unnamed
genes) that were found in common for the four comparisons: Sucralose-6-Acetate vs Control,
Sucralose vs Control, Sucralose vs Sucralose-6-Acetate, and the thi y comparison for all
samples (Sucralose vs Sucralose-6-Acetate vs Control).

Experiment 7:Liver microsome stability assays
for half-life (T1/2) determination

The results of the liver microsome stability assays in human,
monkey, dog, rat, and mouse microsomes with NADPH are
shown in Table 12 for both sucralose-6-acetate and sucralose.
The fraction of sucralose-6-acetate removed by the liver (extrac-
tion ratio) was calculated for sucralose-6-acetate using data
from Houston (1994) and Davies and Morris (1993). A subse-
quent study in human liver microsomes obtained a value of
T1/2 of 37.6 min (with and without NADPH) for sucralose-6-ac-
etate and >180 for sucralose (with and without NADPH) (Cypro-
tex 2022). Data indicate that NADPH is not necessary for extrac-
tion of sucralose-6-acetate.

Table 12. T,;, (min), intrinsic clearance (CL;), hepatic clearance (Clpep), and extraction ratios
determined in microsome stability assays with NADPH (BioDuro-Sundia 2021b). (Table view)

Ti2 In vitro CLjn Clhep Extraction
Species  Compound  (min)  (pl/min/mg protein)  (ml/min/kg) Ratio
Human Sucralose-6- 36.6 37.9 141 0.68
Acetate
Sucralose >186.4 <7.4 <6.1
Monkey Sucralose-6- 6.2 224.2 38.1 0.87
Acetate
Sucralose >186.4 <7.4 <8.2
Dog Sucralose-6- 36.3 38.2 19.8 0.64
Acetate
Sucralose >186.4 <7.4 <8.0
Rat Sucralose-6-  108.9 127 16.2 0.29
Acetate
Sucralose >186.4 <7.4 <10.8
Mouse  Sucralose-6- 32.0 43.3 58.9 0.65
Acetate
Sucralose >186.4 <7.4 <221

To be continued
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TEPAINPEZZINH KAl AABOYMINH QZ OEPATIEIA TOY HIMATONE-
®PIKOY 2YNAPOMOY TYTOY |

Terlipressin plus Albumin for the Treatment of Type 1 Hepatorenal Syndrome. F. Wong and Others. N Engl J Med
2021; 384:818-828

H tepAnpeooivn anoTteAel £va cuvBETIKO avAAoyo TNG BACOTIPECTIVNG UE AYYELOCLOTIACTIKT) 6pdon TOCO OTNY OTAay-
XVIKR, 600 Kal 0TNV CUCTNUATIKA KukAogpopia. H 6pdon autr) cupBAAAeL oTn pelwon TN porS Tou aiyatog oTny ruAala
KUKAO®OpLa Kal OLVETIWG OTN Pelwaon TNG TuAaiag umepTaong, TNV KUPLA Attia TwV AlOdLVARLKWY SLATAPAXWY TIOU
oxeTi¢ovTal Pe TNV Mpoxwpenuevn kippwon. H mapamdvw avadlavopr) Tou KUKAOPOPOVTOG OYKOUL ATtd TNV OTIAQYXVLKN
OTNV OLOTNHATLKI KUKAOPOPLa QLUEAVEL TN VEPPLKN dHBNOoN, EVW ETUTIPOCOETA O ALENUEVOG SPACTIKOG EVOAYYELAKOG
OYKOG HELWVEL TNV QVTIOTABULOTIKI AyYELOOVOTIACN OTNV VEPPLKN KUKAOPOPLA, BEATLWVOVTAG TIEPETAIPW TNV AlPodU-
VAULKE TWVY VEQPWV.

H amoteAeopaTikoTNTA Kal N aoPAAELd TNG TEPALTIPEDOIVNG EAEYXBNKE Og pia TIOAUKEVTPLKH, TUXALOTIOINUEVN, OL-
AN TUQAR, placebo-controlled peAetn gdong 3, n omola eAaBe xwpa otnv Apeptkn kat Tov Kavadad ano tov IouALo Tou
2076 pexpt Tov lovALo Tou 2019. TN peAetn autr eAapav pepog 300 acbevelg pe Tipoxwpnuevn Kippwaon, ackitn Kat
NMatoveEPLKO cLVOPOO TUTIOU |, oL oTolot TagvounBnkav Tuxaia oe dVo opddeg pe avaloyia 2:1. TNy MPWTN opdda
ol acBeveic eAaBav TepAlnpeocivn kat aABoupivn, evw otn devTepn oudda oL acbeveic eAaBav placebo kat aABoupivn,
yla 14 nuepeg. H Beparneia BewprBnke ETULTUXNG EQOCOV KATAYPAPNKE UTIOOTPOPF) TOU NTIATOVEPPLKOL CUVOPOUOU, N
omoia oploTnKe WE N TTWOon TNG Kpeatvivng opoL oe emtineda ano 1,5 mg/dl kat KaTw oe S0 SLAdOXIKEG HETPHOELS PE
XPOVLKH Slapopd TOUAAXLOTOV 2 WPWV PETAEL TOUG, KaBwG Kat N emuBlwon Twv acBevwy yla TovAdxtoTtov 10 nuePeg
XWPLG TNV avdykn eEwVEPPLKNG KABapong.

2TO TEAOG TNG PEAETNG TIAPATNPNBNKE PEYAAUTEPN UPEON TOL NMATOVEPPLIKOL GLVOPOPOU OTOLG AoBeVE(G TTIou
ehaBav TepAinpeooivn kat alBoupivn (32%) evavTt Twv acBevwy Tou eAapav placebo kat aABoupivn (17%). 2o follow-
up Tou akoAouBnaoe 90 nuUEPES PETA TNV evapgn TNG WEAETNG, oL acBeveig mouv eAaBav TepAlmpeoaivn expndav oe
UIKPOTEPO TTOCOOTO PETAPOOXELONG ATIATOC (23%) Ard TOUG ACBEVELG TTIOL EAABAV ELKOVIKO GAPPAKO (29%). MapdAa
auTd, N CUVOALKR BvNTOTNTA OTO SLACTNUA AUTO ATAV PEYAAUTEPN OTNV opdda TNG TEPALTPETTivng (51%) évavTtl Tng
opdadag Tou placebo (45%). To elpnua ALTO AMOdOBNKE OTIG COBAPES AVETIBUUNTES EVEPYELEG, OL OTIOlEG TIEPIAAUBA-



VOUV TO KOLALAKO AAYOG, Tn vauTia, TI¢ SLdppoLes Kal TNV ofela avamveuoTikr) aveETAPKELT, OL OTIOLEG eppavioTnKav pe
ONPAVTIKA JeYAAUTEPN CLXVOTNTA OTNV OPAdA TNG TEPALTIPECCIVNG Ao TNV OPAdA TOU ELKOVIKOU (PAPHAKOU.

KataAnKTika, o eVAALKEG PE Kppwon Kat NTIATOVEPPLIKO GLVOPOUO TUTIOU 1, N TEPAUTPETGIVN ITAV TILO ATTOTEAECHA-
TIKNA ATO TO EKOVIKO PAPHAKO OTNnV BeAtiwaon TG ve@pikng Aettoupylag, aAAd n xprion TG oxeTioTnKe pe 0oBapeg
QVETILOLUNTEG EVEPYELEG, CLPTEPIAQUBAVOUEVNC TNG OEELAG AVATIVEVOTIKNG AVETIAPKELAG.

ApxKn Bepaneia pe TETPATAO GLUVOUACHO AVTIVTIEPTACLKWY
PAPHAKWY EVAVTL TG TUTILKNG povoBepaneiag oe acOeveiG He
aptnplakn vieptacn (QUARTET): Mia mOAUKEVTPLKN, SLTTAR Tu-
@A, TuXaloTIONHEVN, Ypaong 3 HEAETN

https:/doi.org/10.1016/S0140-6736(21)01922-X.

To QUARTET apopd pta TIOAUKEVTPLKN, SUTAR TUPAN, TUXALOTIOINKEVN, (PAONG 3 HEAETN TIOU TIPAYHATOTIOWBNKE amno
Tov lovvio Tou 2017 €wg Tov AbyouoTto Tou 2020 avdpeoa oe 591 AuaTpaAoUg EVAALKES PE APTNPLAKK) LTIEPTACN TIOU
elte dev ehdpBavav Bepamneia ite eAduBavav povobepaneia kat oL otolol Tagvoundnkav tuxaia oe dVo ouddeS e
avahoyia 1:1. Arto Toug 5971 ouvpueTexovteg ol 300 éAaBav Bepareia pe cuvduacuod 4 avtwreptaolkwy (37,5 mg p-
Beoaptdvn, 1,25 mg apAodurtivn, 0,625 mg wvdarauion kat 2,5 mg BloompoAoin (1/4 tng cuvriBoug doong)-opdda 1 Kat
ot 291 povoBeparneia (ipRecaptdvn 150 mg)-opada 2. H peon nAKia Twv CLPPETEXOVTWY ATAV Ta 59 ¥povia, eixav
TIAVOLOLOTUTIO KALVIKOEPYAOTNPLAKO TIPOPIA KAl ATOPLKO LOTOPLKO Kal (Ol baseline peong aptnplakng tieong, elte pe
un Beparevpevn Al =4 eBdouddeg pe KAk Al =140/90 mmHg 1) 24wpn MAT =135/85 mmHg rj uttd povobeparneia
yla AYTT pe Al kAwikng =130/85 mmHg 1 24wpn MAM >125/80 mmHg. E€aipebnkav acBevelc pe devteporadn AY,
pe avTevoel€elg xoprynong ota gpdpuaka TG HEAETNG, KaBWGS Kat yuvaikeg Tou eAduBavav avtioLAANYn. OAoL ot
oLPPETEXOVTEC afloAoyrBnKav KATd TNV €vapen TG HEAETNG, JETA aro 6 eBdouddeg, Kal PeTd amo 12 eBdoudded.
Kdabe aglohoynon meplhappave 1 petpnon tng Al pe emiBAewn, 3 HETPAOELC XWPIC eTRAEWN KABWGE Kat pla 24wpen
kataypapn tng Al oe cuvOLACUO PE KALVIKOEPYAOTNPLAKO EAEYXO.

H kOpla ekBaon oTic 12 eBoopuadeg ftav mwe n Al xwplc emiBAewn oto watpeio otnv opdda 1 Atav 121/71 mmHg
Kat oTnv oudda 2 127/79 mmHg . H péon dlagopd otnv YAl avdpeoa otnv oudda 1 kat 2 Atav -6,9 mmHg (p< 0,01). Ta
deuTepevovTa anoTeAeopata TG opadag 1 evavtl tng opddag 2 apopouv: Meon dlagopd atn AAlN tnv eRdopada 12:
-5,8 mmHg (p<0,0001), éAeyxog AM<140/90 mmHg tnv eBdoudda 12: 76% evavtt 58% (p< 0,0001), yeon dlagopd otnv
YAM/AAM TtV eBdoudda 52: :-7.8/-6 mm Hg (p< 0,0001), kepalaAyia tnv eBdopdada 12: 31% evavtt 25,4% (p< 0,08) kat
TN kpeatwvivng opoL Tnv eRdopada 12: 0,9 evavtt 0,85 mg/dl (p= 0,006). Aev uT)pEe Slapopd OTLG AMOCVPCELG ATIO
T Bepaneia ou oxetidovTal Pe averBuUNTEG EVEPYELEG.

Ta MAEOVEKTAHATA QUTAG TNG HEAETNG elval OTL TAPEXEL Pila TR TUPAN ALOAGYNoN ALTAG TNG VEAG OTPATNYLIKAG
e emapKn Teplodo mapakoAoLBNong oe clyKpPLoN Ke TIAAALOTEPES €peuveg. Ta amoTeAéouata empBeRatwvouy TV
AMOTEAECPATIKOTNTA OTN pelwon TG Al Kal TNV (KAVOTIOINTIKI AVEKTIKOTNTA KAl A0PAAELA OTNV TIPWLUN dlaxeiplon
TNG UTIEPTAONG, ETUPEPOVTAC dUVNTIKA TIPOCHETN Pelwon Tou KvdUvou pakpompdBeopa. MNepaltepw PEAETEG, WOTO-
00, BA TIPETIEL VA GTOXELOLY GTNV AELOAGYNON TNG ATIOTEAECUATIKOTNTAG KAL TNG AVEKTIKOTNTAC O CUYKPLON e Ta €T
TOU TIAPOVTOC CLVICTWHEVA OXNUATA W¢ Bepameia mpwTng YPAUUNG.
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Avaxkorvooets Ilatpik@ov Eralpeiov
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220 MaveAAnvio Tuvedplo Metapooxevoswy, 18/01/2024 - 20/01/2024,
THE MET HOTEL ©ecoalovikn, EAAnviK ETalpeia Metapooyevoewyv

330 Etnolo Xuvédpio Zuvexi{opevn Ekmaidev-
on Mawdwatpov, 16/02/2024 - 17/02/2024, GRAND
SERAI HOTEL, lwdavviva, Matdlatpikn KAwikn Tope-
ac Yyelac tou matdlov Tunua latpkng XxoAn Eri-
otnuwv Yyelag Maverothuto lwavvivwy.

Innokpateleg Hpépeg Newpoloyiag, 01/03/2024
- 02/03/2024, ELECTRA PALACE ©ecoahovikn, A
Ne@pohoytkr KAwvikn AMe Meviko Noookopeio Ogo-
oaAovikng Immokpdtelo

MpopAnuaticpoi & SIARUPATA TIOV AVTLHETWTEL
Kaénpepva o MaBoAdyog, 01/03/2024 - 02/03/2024,
A'kal B" Maveruotnuiakes Maboloyilkeg KAWVIKES
Maveriiotnulakol Noookopeiou lwavvivwy.

Hot Spots otn lNaotpevtepoloyia & Hmatoloyia,
08/03/2024 - 09/03/2024, >uvedplako MOALTIOTIKO
Kevtpo tou Maverotnuiou Matpwy Mdtpa, latpikn
Etalpeia AvTikAg EANGSOC Kat MeAomovvAoou .

34n Awinpepida EAAnvikAG ETatpeiag ABnpookAnpw-
ong, 05/04/2024 - 06/04/2024, Mediterranean Palace
Oecoalovikn, EAANvIKN Etalpeia ABnpookAnpwong .

2n Ekmaidevtikn Awpepida “Xeipouvpyikn Oyko-
Aoyia Memtikov & Metapooxevoelg: OepamevTt-
k€g E€eNigelg kal Zoyxpoveg TeXVIKEG, AUPLOEATPO
[6pVuaTog BaoiAn kat EAt¢ac MNouAavopn Abrva, IvoTt-
ToUTO MeheTng NeomAaouaTikwy MeTTIKOU .

+ Awxpég otnv HmatoMoyia: loyevei¢ Hmatitideg,

13/04/2024, AugpBeatpo MNA Immokpdtelo ABrva,
B" MaBoloyikr KAk kat Opwvupo Epyaoctnplo
HratoAoyko Tunua latpkn ZxoAr EKMA  yvdBwv
ITtrokpdtelo ABnvwy .

Awnpepida ’ Oepamnevtikl o NevpoavocoAoyikd
Noonuata”, 20/04/2024 - 21/04/2024, Grand Hotel
Palace ©eccahovikn , EAANvIk: Nevpoloyikr Etat-
pela.

EUROPAG 2024 - 16TH EUROPEAN CONGRESS
OF PEDIATRIC AND ADOLESCENT GYNAELOGY ,
05/06/2024 - 08/06/2024, Hyatt Regency Hotel Oso-
oahovikn , EURAPAG .



